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Department of Energy
Washington, DC 20585

December 10,2007

The Honorable AJ. Eggenberger
Chairman
Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW, Suite 700
Washington, DC 20004-2941

Dear Mr. Chairman:

The purpose of this memorandum is to transmit the Office of Environmental
Management's (EM) Low Priority Facility Review Reports identified in Enclosure 1 as
the next incremental deliverable to satisfy Commitment 8.6.3 of the Department of
Energy Implementation Plan for Defense Nuclear Facilities Safety Board
Recommendation 2004-2, Active Confinement Systems, July 2006. High priority and
medium priority review reports were transmitted to the Board on June 8 and September
10, 2007, respectively.

As over a year has passed since our July 14,2006, transmittal of the original EM priority
listing, project changes have affected that list. A revised listing is included as Enclosure
2 which provides the current status of all low priority facilities on the original listing.
Enclosures 3 through 9 are the review report for the current EM low priority facilities.
Program Secretarial Officer concurrence and approval of any identified gaps and
upgrades, if necessary, will be in accordance with Deliverable 8.6.5.

If you have any comments or feedback, please call me at (202) 586-0738 or
Mr. Dae Y. Chung, Deputy Assistant Secretary for Safety Management and Operations,
at (202) 586-5151.

Sincerely,

/1.- --t;~~W~
~L/

James M. Owendoff
Chief Operations Officer

for Environmental Management

Enclosures

cc:
J. Rispoli, EM-l
I. Triay, EM-2
C. Lagdon, CNS-ESE
M. Whitaker, HS-1
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Enclosure 1

Listing of Enclosures for Low Priority Facility Review Reports

1. Listing of Low Priority Facility Review Reports

2. Recommendation 2004-2 Low Priority Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

3. Savannah River National Laboratory Building 773A DNFSB 2004-2 Active
Confinement Evaluation (Final Report)

4. Request for Concurrence with Recommendation of the Defense Nuclear Facilities
Safety Board (DNFSB) 2004-2 Final Report for the Savannah River Site (SRS)
F & H Area Analytical Laboratory

5. Request for Concurrence with Recommendation of the Defense Nuclear Facilities
Safety Board (DNFSB) 2004-2 Final Report for the Savannah River Site (SRS)
Outside Facilities - H

6. Request for Concurrence with Recommendation of the Defense Nuclear Facilities
Safety Board (DNFSB) 2004-2 Final Report for the Savannah River Site (SRS)
L-Area Material Storage Facility Disassembly Basin

7. Request for Concurrence with Recommendation of the Defense Nuclear Facilities
Safety Board (DNFSB) 2004-2 Final Report for the Savannah River Site (SRS)
Solid Waste Management Facilities

8. Evaluation ofWIPP Ventilation Systems in Response to DNFSB
Recommendation 2004-2

9. Submittal of Confinement Ventilation System Evaluations for the Department of
Energy Oak Ridge Office of Environmental Management Low Priority Facilities
in Response to Defense Nuclear Facilities Safety Board Recommendation 2004-2
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Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

o 7 . 1 6 Be

Facility Site/ Description Status
Location

773000A SRS SNRL Technical NR Facilities Facility Evaluation complete for Commitment 8.6.3
Main Tech
Lab and See Enclosure 3
Sandfilter

235000F SRS 235-F NMS Building, AB-Line, PuFF, PEF, Excluded per letter, Oct 5, 2006, Peddle to Allison
235F Sandfilter Portions

Meets exclusion criteria ~B-2 and NB-3. 2004-2 System Evaluation
report not required. All 9975/3013 packages have been removed. De-
inventory of TRU waste and sealed sources and standards are scheduled
for October 2006. Remaining radiological inventory will be in
equipment holdup. D&D planning to continue in FY07; D&D expected
to begin FY08.

Meets non-beneficial criteria 1\'R-2 via CSSC project: Facilities to be
replaced with new facilities that (I) have received critical decision (CD)
CD-O (approved mission need) and havc remaining CD milestone
schedules approved; (2) the replacement facilities are schedules to start
operations within 10 years; and (3) the existing facility(ies) will have the
radioactive material inventory significantly reduced or eliminated during
the IO-year period.

Meets non-Obeneficial criteria NB-3: Facilities in a surveillance and
maintenance mode, with no intrusive activities that are deactivated and
awaiting decommissioning activities.

77600IA- SRS Rad Liquid Waste Handling Facility Excluded per letter, Nov 3, 2006, Peddle to Allison
006A

776-A complex reclassified as a Hazard Category 3 Facility from a
Hazard Category 2 Facility as part of S~RL DSA upgrade efforts. Per
2004-2 Implementation Guidance, Hazard Category 3 facilities with
active confinement ventilation systems require no further evaluations.



Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30,2007

Facility Site/ Description Status
Location

772000F SRS Analytical Labs NR Facilities (HC 2) Facility Evaluation complete for Commitment 8.6.3
772 FLab

See Enclosure 4

211000H SRS H Canyon i\;R Facilities (HC 2) : Outside Facility Facility Evaluation complete for Commitment 8.6.3
211 H

See Enclosure 5

105013K SRS K-Area Facilities (HC 3); Waste Storage Building Excluded per letter, Oct 5, 2006, Peddle to Allison
Waste Repack

Meets exclusion criteria CE-3. Total storage inventory can be Haz Cat 3.
Repackaging involves low level contaminated materials not approaching
Haz Cat 3 inventories.

105000L SRS SFP Facilities (The basin area is utilized for storage Facility Evaluation complete for Commitment 8.6.3
of spent reactor fuel.) (HC 2); L-Rt:actor Disassem
Fuel Storage See Enclosure 6

710000B SRS Solid Waste NR Facilities (HC 3); Mixed/Hazardous Excluded per letter Mar 9,2007, Spears to Giroir
Waste Storage Bldg

Meets exclusion criteria 1\'8-5: Facilities that havc an approved 10 CFR
830 compliant safety basis and are planned by the PSO to reduce their
inventory of radioactive material significantly below Hazard Category 3
threshold quantities within 7 years.

643029E SRS Solid Waste NR Facilities. (Engineered metal Excluded per letter, Jun 19,2007, Chung to Allison
buildings to provide weather protection for interim
radioactive and hazardous waste storage.) (HC 3); Meets exclusion criteria CE-3. 2004-2 System Evaluation report not
Mixed Waste Storage required. Due to mission change, the facility is only used for non-

intrusive assaying of containers with no repackaging or reprocessing
operations.
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Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

Facility Site/ Description Status
Location

643043E SRS Solid Waste NR Facilities (HC-2); Mixed Waste Excluded per letter, Oct 5,2006, Peddle to Allison

Meets exclusion criteria CE-3. 2004-2 System Evaluation report not
required. Due to mission change, the facility is only used for non-
intrusive assaying of containers with no repackaging or reprocessing
operations. This meets CE-3: Storage facilities where radiological
material is entirely in approved containers (e.g., Type 7A drums,
standard waste boxes, IP-2 containers) and the building design, when
present, is limited to providing weather protection. This includes outside
storage facilities, e.g., storage pads and yards, where no repackaging, or
intrusive inspection or characterization is allowed. This does not include
facilities in which processing or repackaging operations are authorized.

645000:'-J" SRS Solid Waste l'\R Facilities (HC 3) Facility Evaluation complete for Commitment 8.6.3

See Enclosure 7

645002N SRS Solid Waste ~R Facilities (He 3); Hazardous Waste Facility Evaluation complete for Commitment 8.6.3

See Enclosure 7

645004N SRS Solid Waste NR Facilities (HC 3) Facility Evaluation complete for Commitment 8.6.3

See Enclosure 7

260000S SRS DWPF NR Facilities (HC 2) Excluded per Attachment 3 to DWPF 2004-2 Medium Priority Submittal.
Meets exclusion criterion CE-4. Facilities with radioactive materials in
non-dispersible fonn (e.g., glass or vitrified waste) and where energetic
forces that could result in a release do not exist.

3



Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

Facility Sitc/ Description Status
Location

201000Z SRS Saltstone Process/Control NR Facilities (HC 3) Excluded per letter, Nov 3, 2006, Peddle to Allison

Meets exclusion criteria CE-4. Facilities with radioactive materials in
non-dispersible form (e.g., glass or vitrified waste) and where energetic
forces that could result in a release do not exist.

451001Z SRS Saltstone Vaults NR Facilities (HC 3) Excluded per letter, Nov 3, 2006, Peddle to Allison

Meets exclusion criteria CE-4. Facilities with radioactive materials in
non-dispersible form (e.g., glass or vitrified waste) and where energetic
forces that could result in a release do not exist.

451004Z SRS Saltstone Vaults NR Facilities (HC 3) Excluded per letter, ;-...rov 3, 2006, Peddle to Allison

Meets exclusion criteria CD-4. Facilities with radioactive materials in
non-dispersible form (e.g., glass or vitrified wastt:) and where energetic
forces that could result in a release do not exist.

CPP-666, INL/INTEC Underwater storage and handling of spent nuclear Submitted along with Sep 10, 2007 submission of Medium Priority
Fast Fuel fuel (HC 2) Facilities
Storage
Area (FSA)

CPP-603, INI/INTEC Storage of spent nuclear fuel (HC 2) Submitted along with Sep 10, 2007 submission of Medium Priority
Irradiated Facilities
Fuel Storage
Facility
(IFSF)

4



Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

Facility Site/ Description Status
Location

CH-TRU WIPP Above ground facilities for CH-TRU Waste handling Facility Evaluation complete for Commitment 8.6.3
Waste and disposal
Disposal See Enclosure 8
Facility

CH-TRU WIPP Underground facilities for CH-TRC Waste handling Facility Evaluation complete for Commitment 8.6.3
Waste and disposal
Disposal See Enclosure 8
Facility

RH-TRU WIPP Above ground facilities for RH-TRU Waste handling Facility Evaluation complete for Commitment 8.6.3
Waste and disposal
Disposal See Enclosure 8
Facility

RH-TRU WIPP Underground facilities for RII-TRU Waste handling Facility Evaluation complete for Commitment 8.6.3
Waste and disposal
Disposal See Enclosure 8
Facility

7503 - OROIOR~L MSRE is a graphite-moderated, liquid-fueled reactor Facility Evaluation complete for Commitment 8.6.3
Molten Salt built in the 1960s to investigate the practicality of the
Reactor molten salt reactor concept. Material is being See Enclosure 9
Experiment removed from the facility in preparation for D&D.
Facility

3517 - OROIORt"lL Building 3517 was operated from 1958 until 1989 Facility Evaluation complete for Commitment 8.6.3
Fission and was utilized for recovery of long-lived fission
Product products from aqueous waste, purification and See Enclosure 9
Developmen pelletization of radiation source materials, and
t Laboratory testing of new procedures for source fabrication.

Facility is in surveillance and maintenance.

5



Recommendation 2004-2: Facility Ventilation System Evaluations
Status Listing as of November 30, 2007

Facility Site! Description Status
Location

Melton ORO/ORNL The scope of this project includes retrieval of Facility Excluded Per NB-5. - TRU retrieval operations complete and
Valley TRU remote-handled TRU waste stored below grade in facility is being downgraded ..
Retrieval earthen trenches. The waste is retrieved, placed in
Project overpacks, and staged in 5 facilities (four Rubb tents

and one partially below grade covered RCRA
structure) pending transport to the TRU Waste
Processing Facility. TRU retrieval operations have
been completed. There are no installed ventilation
systems. Facility will be down graded as waste is
removed from the facility.

6
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TERMS and DEFINITIONS
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Active Confinement
Ventilation System

Confinement

Confinement System

Discretionary Gap

Estimate Class

Hazard Category

Mitigative Function

A ventilation system that uses mechanical means (e.g., blower) to circulate
air within, and remove air from a building or building space through
filtration. (DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning
Handbook)
A building, huilding space. room, cell, glovebox, or other enclosed volume
in which ai'- supply and exhaust are controlled, and typically filtered.
(DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning Handbook)
The barrier and its associated systems (including ventilation) between areas
containing hazardous materials and the environment or other areas in the
facility that are nonnal1y expected to have levels of hazardous material
lower than allowable concentration limits. (DOE-HDBK-1169-2003, DOE
Nuclear Air Cleaning Ilandbook)
A condition where a specific system feature does not meet the DNFSB
2004-2 Evaluation Guidance expectation but does meet the expectations
assumed in the DSA.
The level of project definition and associated accuracy range for an
estimate. Estimate range from Class 5 with 2% project definition and an
accuracy range of -30% to +50% to Class I estimates with 100% project
definition and an accuracy range of -10% to +10%. (AACE.05)
Designation for facilities after they are categorized by hazard inventory to
determine safety document requirements.
A feature associated with a system, structure, or component (SSC) or an
administrative control (AC) which reduces the negative consequences of an
adverse event to ensure adequate protection of workers, the public, and the
environment.

Preventive Function

Performance Category

A classification based on a graded approach used to establish the NPII
design and evaluation requirements for structures. systems and
components. (DOE-STD-1021-93, l\:atural Phenomena Hazards
Perfonnancc Categorization Guidelines for Structures, Systems and

f-- -+-...:C...:o":m:..:J1PLlo::..:n-'-'e:.:.:..cnt~) -=-=--__--;
A feature associated with a system, structure, or component (SSC) or an
administrative control (AC) which reduces the probability of occurrence of
an adverse event to ensure adequate protection of workers, the public, and
the environment.

Tape-in-place HEPA
Filters

Ventilation System

HEPA filters that arc installed between two ducts that once taped in place,
serve as the contaminated ductwork system pressure boundary without an
outer protective housing.
The ventilation system includes the structures. systems, and components
required to supply air to, circulate air within, and remove air from a
building/factlity space by natural or mechanical means. (DOE-HDBK­
1169-2003, DOE Nuclear Air Cleaning Ilandbook).
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AM
ARP
CA
CAM
CE
CFM
CHEX
CPF
CVS
CW
D&D
DF
DIG
DNFSB
DOE
DOE-SR
DSA
ilP
EC
EG
FET
FHSF
HA
HAD
HC
HEPA
HLC
HV
HVAC
ILC
I/O
IRP
KAPL
LAD
LHEX
MAR
MCC
MREM
MOl
MSF
NPH
OGE
OPC
OPEX

Air Monitoring
Actinide Removal Projeet
Contamination Area
Continuous Air Monitor
Cell Exhaust
Cubic Feet per Minute
Central Hood Exhaust
Californium Processing Facility
Confinement Ventilation System
Co-located Worker (100 meters)
Deactivation & Decommissioning
Decontamination Factor
Diesel Generator
Defense Nuclear Facilities Safety Board
Department of Energy
Department of Energy Savannah River
Documented Safety Analysis

Differential Pressure
Evaluation Criteria
Evaluation Guideline
Facility Evaluation Team
Sand Filter Exhaust
Hazard Analysis
High Activity Drain Exhaust
Hazards Category
High Efficiency Particulate Air
High Level Cell
Heating and Ventilating
Heating Ventilation & Air Conditioning (supply system)
Intermediate Level Cell
Input/Output
Independent Review Panel
Knolls Atomic Power Laboratory
Low Activity Drain Exhaust
Local Hood Exhaust
Material at Risk
Motor Control Center
Milliroentgen Equivalent Man
Maximally Exposed Offsite Individual
Medical Source Facility
Natural Phenomena Hazard
Off-Gas Exhaust
Other Project Costs
Operating Expense
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PC
PHEX
RBA
REM
R&D
ROM
RREX
SAAM
SC
SED
SET
SRNL
SRS
SS
SSC
SST
TEC
TPC
TSR
VAC
VOC
WG
WSRC

Performance Category
Process Hood Exnaust
Radiological Buffer Area
Roentgen Equivalent Man
Research and Development
Rough Order of Magnitude
Regulated Room Exhaust
Stack Air Activity Monitoring
Safety Class
Separations Equipment Development
Site Evaluation Team
Savannah River National Laboratory
Savannah River Site
Safety Significant
Structures, Systems and Components
Stainless Steel
Total Estimated Cost
Total Project Cost
Technical Safety Requirements
Building Central Vacuum
Volatile Organic Compound
Water Gauge
Washington Savannah River Company
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Savannah River National Laboratory (SRNL), Department of Energy (DOE) Environmental
Management's Corporate Laboratory, provides R&D, analytical, process support and enabling
technologies in support of DOE Environmental Management (waste operations, environmental
restoration, decontamination and decommissioning, site e1eanup and closure), National Nuclear
Security Administration (tritium, plutonium disposition, and homeland security), DOE Energy
Production and Conservation (hydrogen economy), and other government agencies and
commercial customers. SRNL receives and uses limited quantities of radiological and hazardous
chemicals as described in the Documented Safety Analysis (DSA) and supporting program
documentation in order to provide the requisite services.

This report presents the results of an analysis of the Savannah River National Laboratory
Building 773-A active confinement ventilation systems perfonned by the Facility Evaluation
Team (FET). The FET perfonned this evaluation to satisfy commitments made in response to
Defense Nuclear Facilities Safety Board (DNFSB) recommendation 2004-2 in accordance with
the guidance provided by DOE.

Based on the Table 4-3 Evaluation Criteria, the FET identified six events that exceeded the I rem
criteria for the Maximally Exposed Offsite Individual (MOl). No events were identified that
exceed the 100 rem criteria for the Co-located Worker (CW). Subsequent application of Table 5­
I screening criteria along with DOE guidance to exclude Natural Phenomena Hazard (NPH) and
full facility fire events resulted in the elimination of all but one event (glovebox
overpressurization). However, to develop a more complete understanding of the hazards that can
be mitigated by an active confinement ventilation system as part of the assessment, the FET
elected to include four additional process events in the Table 5-1 Evaluation process.

Using the Safety Class (SC) perfonnancc criteria per the DOE evaluation guidance, the FET
perfonned a functional review of 15 active ventilation systems (773-A B/C-CHEX, B/C-PHEX,
B/C-HVAC, B/C-RREX, B/C-HV, B/C/F-OGE, E-CE, E-HVAC, E-RREX, E-LHEX, E-HV, F­
PHEX, F-HVAC, F-LHEX, and FHSF) serving four of six sections of Building 773-A.

The Table 5-1 evaluation resulted in the identification of 58 gaps for further evaluation. All gaps
were detennined to be discretionary since they did not constitute a discrepancy between the DSA
and field conditions. Scopes and estimates were developed for the closure of the identified gaps.
For some gaps, several alternatives were considered for closing the gap. The FET determined
that closure of all 58 gaps would require funding in the range of S37M to $1 07M over a period of
6 to 10 years depending upon gap closure methods selected.

Based on the number and significance of the gaps as well as the estimated cost to close all the
gaps, the FET recommends closing 24 of 58 gaps. The gaps recommended for closure could be
closed at an estimated cost ranging between S23M to $33M (in FY07 dollars) over a period of 4
to 6 years, contingent upon funding. Closure of the these gaps will provide a discernable
improvement in the reliability and effectiveness of the existing integrated active confinement
ventilation system for protection of the facility worker and provide a system that could be
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credited in the future for protection of the co-located worker. This In turn would provide
enhanced protection of the public.

• Based on the original Recommendation 2004-2 report, closure of Gaps 3, 4, and 6 in the
near term would provide a Safety Significant primary confinement ventilation system for
773-A Sections Band C. These two sections of the building are the most likely location
for a process event with an MOl potential dose greater than I rem. The cost range in
FY07 dollars to close these three gaps is between SI4M and S2IM. The schedule
duration, if funded as a single project, is between 36 and 42 months. If funded as
currently forecast in the SRNL Infrastructure Plan, the work would be completed no
sooner than 2017.

• Based on the feedback from the Independent Review Panel (IRP) and DNFSB during the
Actinide Removal Project (ARP) Pilot, the following 7 gaps should be closed in the near
tenn at the Functional Classification level of Safety Significant. Closure of these gaps
will result in incremental improvements to the performance of the confinement
ventilation systems in 773-A Section E:

o Closure of Gaps 35, 36, 37, 38, 40 and 42 will increase the performance and
reliability of the Secondary Confinement Zone Ventilation Systems that support
loading and unloading the shielded cells. The cost range in FY07 dollars to close
these gaps is between S2.0M and 52.3M. The schedule duration is between 18 and 24
months. Design for this project is already complete and engineered material has been
purchased. Funding is needed to complete the construction and start-up phase.

o Closure of Gap 58 will increase the reliability of the Primary Confinement Zone
Ventilation System in Section E for the shielded cells. The cost range in FY07
dollars to close this gap is betwcen S390K and $SOOK. The schedule duration is
between 12 and 18 months. Design for this project is already complete.

• Based on the enduring mission of SRNL in Building 773-A, the following 14 gaps should
be closed over the long term at the Functional Classification level of Safety Significant.
Closure of these gaps will provide incremental improvements to the performance of the
confinement ventilation systems in 773-A:

o For events with a potential dose to the MOl greater than or equal to I rem, the FET
recommends closing Gaps IS, 20, 21, 22, 53, 55 and 56 associated with the primary
confinement systems in 773-A Sections B, C and F. The cost range in FY07 dollars
to close these gaps is S4.6M to S6.5M.

o For events with a potential dose to the MOl of less than I rem, the FET recommends
closing Gaps 23, 24, 26, 27 and 39 associated with the primary and secondary
confinement systems in 773-A Section E and Gaps I and 5 associated with the 773-A
Section B/C CHEX. The cost range in FY07 dollars to close these gaps is $2.0M to
$3.0M.
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Do not close the remaining 34 gaps for one of the following reasons: I) D&D planning has been
initiated for the process or 2) the incremental dose mitigated by closing the gap is insignificant
when compared to the cost to close the gap.
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Savannah River National Laboratory (SRNL), Department of Energy (DOE) Environmental
Management's Corporate Laboratory, provides R&D, analytical, process support and enabling
technologies in support of DOE Environmental Management (waste operations, environmental
restoration, decontamination and decommissioning, site cleanup and closure), National Nuclear
Security Administration (tritium, plutonium disposition, and homeland security), DOE Energy
Production and Conservation (hydrogen economy), and other government agencies and
commercial customers. SRNL receives and uses limited quantities of radiological and hazardous
chemicals as described in the Documented Safety Analysis (DSA) and supporting program
documentation in order to provide the requisite services.

Building 773-A Overview

Building 773-A (Attachment I Figure A), the main laboratory of the SRNL, is a nominal
250,000 square foot Hazard Category (HC) 2 Nuclear facility. It is divided into six sections or
wings (Sections A through F) as shown in Attachment I Figure B. Each section has a minimum
of two levels - the main floor and the service floor.

• Section A is an administrative portion of the facility and has no radionuclide or chemical
inventory with the exception of exempt sealed sources (used by the Radiological
Protection Department to source test equipment). This section has a third floor consisting
of office space. Section A was constructed in the early 1950s. Section A is qualified as
PC-I.

• Sections Band C consist of radiochemical laboratories and office space on the main floor
and radiochemical labs, two Intermediate Level Cells (ILC), administrative spaces, and
mechanical and electrical support equipment on the service floor. A sub-basement in
each Service Floor contains the majority of the confinement ventilation system exhaust
fans. Each section is provided with a dedicated ventilation exhaust stack. Sections Band
C contain HC-2 quantities of radionuclides. Sections Band C were constructed in the
early 1950s. The building roof, main floor, framing and stack are qualified as PC-3. The
balance of the Structures, Systems and Components (SSCs) are qualified as PC-I.

• Section D consists of offices, maintenance shops, chemical and laboratory supply and
storage areas, robotics laboratory, glass shop and high bay experimental area. The high
bay experimental area still has several pieces of equipment used to develop and test SRS
production reactor fuel and target assemblies. A legacy inventory of natural, depleted
and enriched uranium is located in the high bay. The sum of fractions for this nuclear
material is less than HC-3 quantity. Section D was constructed in the early 1950s with a
major addition in the late I950s. The SSCs are qualified as PC-I.
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• Section E contains two High Lcvcl Ccll (HLC) Blocks A and B as well as the associated
support areas (truck bay, high bay, office space, storage space, and shop space) necessary
to support operations of the cells. The 16 cells that make up A and B Cell Blocks provide
the shielding and confinement necessary for the remote examination, analysis, and testing
of highly radioactive materials from onsite and offsite activities. Section E contains HC­
2 quantities of radionuclides. Initial construction of Section E was in the early 1950s
with major additions in the late 1950s and early 19605. A major refurbishment of the
cells and cell primary confinement ventilation system was completed in the early 1970s.
The shielded cells are qualified as PC-3. The balance of the SSCs are qualified as PC-I.

• Section F contains operating laboratories, shielded cell facilities, several "retired" process
areas waiting 0&0 and a high bay experimental area. The shielded cells facilities (for
Californium production) are shutdown except for two cells that are used for source
transfers between shipping casks and mock-up operations. Section F contains HC-2
quantities of radionuclides. This portion of the building was added in the late 1960s. The
SSCs are qualified as PC-I.

• The majority of the air exhausted from Sections E and F and a portion of the air
exhausted from Sections Band C discharge to the SRNL Sand Filter (794-A, 792-A and
79 I-A) for additional filtration before release to the environment. The Sand Filter was
added in the early 1970s. The SSCs are qualified as PC-I.

1.2 Confinement Ventilation Systems and Strategy

Confinement Ventilation Systems

The Central Hood Exhaust (CHEX) systems are two independent systems serving Sections Band
C with about 30 lab modules in each section. Separate single stage HEPA filter banks serve
individual or groups of lab modules. Three of four exhaust fans on-line is the normal operating
configuration. Air is discharged to a 75 ft stack for each section of the building. In the event of
a loss of power, the system reduces to one exhaust fan provided with standby power. In the
event of a significant stack release, thc nonnal exhaust fans can be shutdown and a boostcr fan
(with standby) can be started to "divert" reduced airflow to the SRNL Sand Filter. The booster
"diversion" fans are provided with standby power. See Attachment I Figures C, 0 and E.

The Process Hood Exhaust (PHEX) systems are three independent systems serving Sections B, C
and F. Each system serves various enclosures, rooms or cells in the respective section of the
building. The Section Band C systems have single or double stage HEPA filtration, and
redundant exhaust fans. The Section F system has single, double or triple stage HEPA filtration
and nonnally operates two of three exhaust fans. All three systems discharge to the SRNL Sand
Filter. All the fans are provided with standby power. See Attachment I Figures C, 0, E and F.

The Off-Gas Exhaust (aGE) system serves approximately 75 gloveboxes and other special
process enclosures equipped with inlet and outlet HEPA filters. Two interconnected aGE sub­
systems service Sections B, C and F. Each sub-systcm has redundant standby two stage HEPA
filter housings, redundant exhaust fans and discharges to the SRNL Sand Filter. All the fans are
provided with standby power. See Attachment 1. Figures C, G and H.
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The Band C Shielded Area Exhaust (RREX) systems exhaust the Band C CHEX and PHEX
HEPA filter rooms. There are two independent systems with single stage HEPA filtration and
single exhaust fans that discharge to the 75 ft stack located at each section of the building. The
fans are not provided with standby power.

The Band C Equipment Room Exhaust (RREX) systems exhaust the sub-basement equipment
rooms where the CHEX, OGE and RREX fans are installed. There are two independent systems
with single stage HEPA filtration and single exhaust fans that discharge to the 75 ft stack located
at each section of the building. The fans are not provided with standby power.

The Band C HVAC Systems provide conditioned air to the offices and corridors (tertiary
confinement zone) as well as directly into the labs. The system operates at 1/3 capacity on a loss
of normal power or in CHEX Diversion mode (supply air to tertiary confinement zone only).
The combined systems consist of thirty 100% outside air units. See Attachment I, Figures C and
D.

The Band C Change/Restroom (HV) exhaust systems are two independent low volume exhaust
systems that serve the Men's and Ladies' change rooms. Neither system is HEPA filtered. No
standby fans are provided and the fans are not connected to standby power. Each fan discharges
to its own stack.

The Cell Exhaust (CE) systems are two independent systems serving the Section E Shielded
Cells. Each system has three stages of HEPA filtration, redundant exhaust fans and discharges to
the SRNL Sand Filter. All of the fans are provided with standby power. See Attachment I,
Figures I, J and K.

The E Miscellaneous Ventilation Systems, Regulated Room Exhaust - RREX and Local Hood
Exhaust - LHEX, consist of six independent exhaust systems that exhaust various rooms in the
secondary confinement zone used for loading and unloading cells, surveying samples, storing
contaminated equipment and decontam:nating equipment removed from the cells. Each system is
provided with a single stage of HEPA filtration before discharging to the SRNL Sand Filter.
Four systems are equipped with redundant exhaust fans. The other two systems have a normal
fan only. One system is connected to standby power. See Attachment 1, Figure 1.

The Section E HVAC System consists of two 100% outside air units (serving zones I and 3
respectively), one mixed air (partial return) system (serving zones I and 2) and two 100%
recirculating systems (serving zone 4). None of the systems have redundant fans or standby
power. See Attachment I, Figures I, Land M.

The E Change/Restroom (HV) exhaust systems are two independent low volume exhaust
systems. The Men's change room system is provided with HEPA filtration. No standby fans are
provided and the fans are not connected to standby power. Each fan discharges to its own stack.
See Attachment I, Figure M.

Section F LHEX System exhausts two chemical labs in the tertiary confinement zone. The
system is provided with HEPA filtration and redundant fans connected to standby power. The
system discharges to its own stack.
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Section F HVAC System consists of hvo 100% outside air units that are supplied with standby
power. Air is supplied to the secondary and tertiary confinement zones. Interlocks between the
supply and exhaust systems are provided. See Attachment I, Figure F.

The Sand Filter (FHSF) system provides an additional stage of filtration before air is discharged
to the environment. All primary confinement zone systems in Sections B, C, E and F discharge
continuously or can be "diverted" (Section Band C CHEX system) to the Sand Filter. All
secondary confinement zone systems in Sections E and F discharge to the Sand Filter. The Sand
Filter is equipped with redundant exhaust fans and standby power. See Attachment I, Figures N
and O.

Stack Monitors and Sampling systems are provided for the three primary stacks from 773-A (S
Stack, C Stack and Sand Filter Stack). Each stack has both an isokinetic sampling system used
for environmental monitoring and a stack monitoring system with on-line alpha and beta/gamma
monitors that report to the control room. See Attachment I, Figure O.

Standby Power is provided by two diesel generators (DIGs). The 773-A DIG provides standby
power to Sections B, C, E and F. The Sand Filter DIG provides standby power to Sections B, C
and F.

Confinement Ventilation Strategy

Sections Band C (Attachment I, Figures C, D, E, G and H)

Primary confinement zones consist of gloveboxes, shielded cells, radiohoods, radiobenches and
chemical hoods. Gloveboxes and Section C ILCs are served by the OGE System. Radiohoods,
radiobenches, analytical cells and chemical hoods are served by either the CHEX System or the
PHEX System. Supply air is transferred from the secondary confinement zones.

Secondary confinement zones consist of lab modules, HEPA filter rooms and equipment rooms.
The lab modules are exhausted by the CHEX or PHEX systems. The SIC CHEX and PHEX
HEPA filter rooms (B/C-OOS) are exhausted by the Shielded Area Regulated Room Exhaust
(RREX) system. The B/C OGE HEPA filter rooms (B/C-002) arc exhausted by the CHEX
system. The SIC sub-basement equipment rooms (B/C-OO I) are exhausted by the Equipment
Room RREX systems. The SIC supply air for the lab modules and change/restrooms is split
between direct supply and transfer from the tertiary confinement zone. Supply air for HEPA
filter rooms is transferred from the tertiary confinement zone.

Tertiary confinement zones consist of offices, change/restrooms, corridors and
mechanical/electrical spaces and are supplied air by the HVAC system with the air being
transferred to the secondary confinement zones. The changelrestrooms are exhausted by
independent exhaust (HV) systems.

Section E (Attachment I, Figures I, J. K, L, M)
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Primary confinement zones consist of the two cell blocks (A and B), as well as two manipulator
repair gloveboxes. These areas are served by the two independent CE systems. Supply air is
transferred from the secondary confinement zone.

Secondary confinement zones consist of the cell large equipment loading area (high bay), cell
small equipment loading areas (transfer ports), manipulator glovebox room and cell operating
areas. These areas have a limited quantity of direct supply air with the overwhelming majority
being transferred from the tertiary confinement zone. These areas have a number of direct
exhaust systems for locations with a higher contamination potential.

Tertiary confinement zones consist of office, change/restrooms, storage, maintenance and
support spaces surrounding the secondary confinement zone. The spaces have a mixture of
recirculating HVAC systems, 100% outside air HVAC systems and unfiltered exhaust systems.
The men's and women's change rooms are directly exhausted to the environment.

Section F (Attachment I, Figure F)

Primary confinement zones consist of two cell blocks (Medical Source Facility and Californium
Processing Facility), gloveboxes and radiohoods. The cells, radiohoods and some gloveboxes
are exhausted by the PHEX system. The remaining gloveboxes are exhausted by the aGE
system. Supply air is transferred from the secondary confinement zones.

Secondary confinement zones consist of the lab modules, process rooms or experimental high
bay. Direct exhaust to the PHEX system is provided in the process rooms and high bay. Direct
supply air is provided in the lab modules. Transfer supply air is provided from the tertiary
confinement zones for the process rooms and high bay.

Tertiary confinement zones consist of the operating areas, service galleries, office space and two
non-radiological lab modules. With the exception of the two lab modules, air is supplied to the
spaces and then is transferred to the secondary confinement zones. For the two lab modules, air
is exhausted through fume hoods by a HEPA filtered exhaust system.

1.3 Major Modifications

There are currently no major modifications or anticipated mission changes for Building 773-A.
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The confinement ventilation systems for SRNL Building 773-A are not credited in the design
basis accident analyses for providing radiological dose reduction for the offsite and onsite
receptors. Therefore, the mitigated and unmitigated dose to the Maximally Exposed Offsite
Individual (MOl) and Co-located Worker (CW) are thc same. However, some of the
confinement ventilation systems for Building 773-A are functionally classified as Safety
Significant to protect in-facility workers from potential radiological hazards from explosion
events involving accumulation of process or distributed t1ammable gas. Table 4-3 (Attachment
2) provides a discussion of the DSA identified design basis events within the facility. The
balance of the ventilation and support systems are functional1y classified as General Services.

2.2 Evaluation

The DSA Hazard and Accident Analyses did not identifY any Design Basis Accidents that
chal1enge the Evaluation Guidelines for the Offsite Public or Co-located Worker as defined in
the WSRC Consolidated Hazard Analysis Manual (Reference A). All the events are in the Low
or Negligible Consequence regions (Attachment 3). The bounding NPH event doses are 1.9 rem
to the MOl and 8. I rem to the CW (50% meteorology). The bounding Proeess Event doses are
2.2 rem to the MOl and 10.8 rem to the CWo All these events assume a Leak Path Factor of 1.0.

The DSA credits several systems as Safety Significant for the Facility Worker based on
qualitative analysis. These functions are detailed in Attachment 2 (Table 4-3).

2.3 Summary

The SS functional classification of several confinement ventilation systems for protection of the
facility worker and GS functional classification of the balance of the confinement ventilation
systems are appropriate.
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Using the Table 4-3 Evaluation Criteria, six events were identified that exceed the I rem criteria
for the Mal. No events were identified that exceed the 100 rem criteria for the CWo This
includes considering the impact of changing from 50% to 95% meteorological conditions for the
CW analysis which was assumed to cause a five fold increase in the CW unmitigated
consequences. The six events are listed below in Table I a.

Table la - DSA Events Greater than DNFSB 2004-2 Evaluation Criteria

hent Section .'\pplJcabilit~ Lnmitlgatcd Consequences

I Explosion - Glovebox Overpressurization B, C and F
CW 9.6 rem (I)
MOl 1.9 rem

Process Explosion - Unstable Lab

2
Chemical or Accumulation of Process

B, C, E and F
CW 10.5 rem (I)

Flammable Gas or VOCs with MOl 2.2 rem
consequential fire

3
Explosion - Accumulation of Distributed

B, C and F
CW 10.8 rem (I)

Flammable Gas with consequential fire MOl 2.2 rem
Earthquake with consequential fire --

4
Unstable Lab Chemical or Accumulation

B, C, E and F
CW 8.1 rem (I)

of Process Flammable Gas or VOCs with MOl 1.6 rem
no consequential fire

5
Tornado/High Winds with no

B, C, E and F
CW 2.7 rem (I)

consequential fire MOl 1.1 rem

6
Tornado/High Winds with consequential

B, C, E and F
CW 6.6 rem (I)

fire MOl 1.9 rem

(I) - Based on 50% Meteorology

Of those six events than exceed the I rem MOl evaluation criteria, five (2 thru 6) involve an
NPH initiator or a Full Facility fire. These five events along with the six Table 5-1 evaluation
criteria associated with fire and NPH events were excluded from further analysis based on
guidance provided in References Band C. For additional information, see Attachment 4.

After exclusion of NPH and Full Facility Fire events, only one event (glovebox
overpressurization) passed the screening criteria for Table 5-1 evaluation. However, to develop a
more complete understanding of the hazards that can be mitigated by an active confinement
ventilation system, the Facility Evaluation Team (FET) elected to include four additional events
from the original hazards analysis (Reference D) for evaluation during preparation of the Table
5-1 Evaluation. These five events to be evaluated are listed below as Table lb.
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Table 1b - Events to be evaluated as Part of Table 5-I/System Evaluation

E\ em SectIon Applicability Unmitigated Consequences (2)

I Explosion - Glovebox Overpressurization B, C and F
CW 9.6 rem (1)
Mal 1.9 rem

2
Explosion Accumulation of Distributed

B, C and F
CW 8.57 rem (I)

Flammable Gas with no consequential fire Mal 1.68 rem

3 Drop / Spill B, C, E and F
CW 1.5 rem (I)
Mal 0.31 rem

Explosion
--_._--

Process - Unstable Lab

4
Chemical or Accumulation of Process

E
CW 1.5 rem (I)

Flammable Gas or VOCs with no Mal 0.31 rem
consequential fire
Process Explosion Unstable Lab

5
Chemical or Accumulation of Process B. C and F

CW 1.1 rem (I)
Flammable Gas or VOCs with no Mal 0.21 rem
consequential fire

(I) .- -Based on 50% Meteorology
(2) - Reference D

The accident analyses for the events in Tables Ia and Ib assumed a Leak Path Factor of 1.0 and
assumed no mitigation from the Safety Significant active confinement ventilation systems that
protect the facility worker.

As presented in the Table 4-3 report (Reference E), the ventilation systems in two sections of
773-A (A and D) as well four low capacity ventilation systems in Sections Band C were
excluded from further analysis. Attachment 5, extracted from the Table 4-3 report, provides
additional details and basis for excluding these systems/sections from further evaluation.

3.1 GAP Identification

Using the Safety Class (SC) performance criteria in the evaluation guidance (References Band
F), the FET performed a functional review of 15 ventilation systems (773-A B/C-CHEX, B/C­
PHEX, B/C-HVAC, B/C-RREX, B/C-HV, B/CIF-OGE, E-CE, E-HVAC, E-RREX, E-LHEX, E­
HV, F-PHEX, F-HVAC, F-LHEX, and FHSF) serving four of six sections of Building 773-A.
Since the SC performance criteria are used, the evaluation and identification of any associated
gaps would not change if meteorological conditions were changed from 50% to 95% for the CWo

As discussed above, five process events were used as the basis of the evaluation and the six
evaluation criteria for fire and NPH events were not included since 773-A is an existing facility.
Based on the Low or Negligible consequence (Reference A and Attachment 3) of all the events,
no evaluation criteria or attributes were considered mandatory by the Site Evaluation Team
(SET) or FET.

A cross-cut matrix (Table 2) of the 58 identified gaps by system and criteria is provided on the
following pages. A detailed list of the gaps is provided as Attachment 6. The basis for each gap
is provided in Attachment 7 (Table 5-1 Work Sheets).
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The FET has grouped and split the gaps across systems and criteria based on the following
considerations:

In some cases, gaps have been combined across system boundaries where closure of the same
criteria for multiple systems would need to be executed together to have the desired outcome.
An example is the interlocks between the supply and exhaust systems in Section E, which cross
four systems boundaries: E-HVAC, E-CE, E-RREX and E-LHEX.

In other cases, the same gap across multiple system boundaries has been evaluated separately
since the priority for closing a gap may be different based on the consequence and likelihood of a
specific event in a specific location. An example is that the B/C-CHEX systems serve 59 lab
modules with the potential for events I, 2, 3 and 5 to occur while the B/C-PHEX systems serve 5
labs with the potential for events I, 3 and 5 and the F PHEX system serves 2 labs with the
potential for events I, 3 and 5. Therefore, the priority for closing any gaps associated with the
B/C-CHEX system would have a higher priority to close than gaps only associated with the B/C­
PHEX or F-PHEX systems.
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Cross-Cut Matrix Identifying Gaps by Table 5.1 Evaluation Criteria
Building 773-A Ventilation Systems

~ ~ ~ ~ U

System &
~ ~ '-' ;.J ~ >- ~ U ~ ~ ~ U
:I: ::t 0 ~ >- ::t ~ ~ ~ ~ >- ~ ~ ~ ~

Evaluation U ~ I ::t I U Q::: >- ::t ::t ::t ::t >- rF.i.
I I ~ I I U I Q::: ::t ..J I

~ ..J ::t ::t
Criteria U U ...... U U Q(S ~ ~ ~U I I I I I I

Q(S Q(S ...... Q(S Q(S QQ ~ ~ ~ ~ ~ ~
QQ QQ QQ QQ QQ

1.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

1.2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

1.3 1 ~ ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

1.4 ~ ~ ~ ~ ~ 8
23,

39 33 35 28 ~ ~ ~ ~
24

2.1 ~ ~
19,

~
13,

9 25
40.

34 ~ 29
50- 45,

~ ~
20 14 41 52 46

2.2 3 3 ~ 16 3 ~ 26 26 26 26 ~ ~ ~ ~ ~

2.3 ~ ~ ~ ~ ~ 10 ~ ~ ~ ~ 30 ~ 47 ~ ~

2.4 ~ ~ ~ ~ 13 9 ~ ~ ~ ~ ~ ~ ~ ~ ~

2.5 ~ ~ 21 ~ 2 ~ ~ ~ ~ ~ ~ 53 ~ ~ ~

3.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

3.2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

4.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

.; - No Gap
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Cross-Cut Matrix Identif)ing Gaps by Table 5.1 Evaluation Criteria
Building 773-A Ventilation Systems

~ ~ ~ ~ U

System &
~ ~ c;l ~ < >- ~ U ~ ~ ~ u::c ::t: 0 c::: >- ::t: ~ ~ < ~ >- ~ ~ < ~

Evaluation U =- I c::: ::t: I U c::: >- ::t: ::t: :J:: :J:: >- 1J1
I I ~ I I U I c::: ::t: .J I =- .J ::t: ::t:

Criteria U U --. U U ~ ~ ~ "'"U I I I I I I

~ ~ --. ~ ~ =:l ~ ~ ;..J

"'" ~ "'"= =:l =:l = =:l

5.1 " " " " " " " " " " " " " " "5.2 " " " " " " " " " \I " " " " "
6.1 " " " " " " " " " " " " " \I "
7.1 " \I " " " " " " " " \I " " " \I

8.1 4,5 4 " " " " " 42 " 36 " 54 " " "
8.2 " " " " " " " " " " " " " " "
8.3 " " " " " " " " " " " " " " "9.1 \I " " " " " " " " " " " " \I "
10.1 6,7 15

21,
17 " II

27,
43 " 37 31 55

48,

" 5622 58 49-- .-

10.2 " " " 18 " 12 " 44 " 38 32 " " " 57

10.3 " " " " " " " " " " " \I " " "
11.1 \I " \I " " " " " " " " " " " "~ - No Gap
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Since 773-A is already provided with General Services active confinement ventilation systems
that would provide some mitigation for the evaluated process events, the FET considered the
following criteria when evaluating the 58 gaps for closure:

• Does the gap identify a discrepancy between the DSA and field conditions?

• Is the gap associated with a primary, secondary or tertiary confinement system?

• Could closing the gap decrease the probability of an event from occurring?

• Could closing the gap provide the ability to mitigate an event from Low to Negligible
consequence level? (Reference A and Attachment 3)

• Would closing an alternative gap provide the same or better mitigation of an event at a
lower cost?

• Is the process in the primary confinement zone active or shutdown (Reference G Page
2.5-29 thm 2.5-33)?

• The number of active process areas affected by the gap (see last paragraph of Section 3. I)

The recommendation and priority to close individual gaps is summarized in Table 3. Discussion
of each individual gap recommendation is provided in Attachment 8. A cross-walk of gaps
recommended for closure which reduce the potential or mitigate the consequence of the five
evaluated process events is provided in Attachment 9. A summary of Table 3 is as follows:

• Overall 24 of 58 gaps are recommended to be closed.

• No gaps are identified that constituted a discrepancy between the DSA and field
conditions.

• 23 gaps arc related to a primary confinement zone. Of these gaps, 15 are recommended
to be closed (Gaps I, 4, 5, 6; 15, 20, 21, 22, 23, 24, 27, 53, 55, 56 and 58 for systems
B/C-CHEX, B/C-PHEX, B/CIF-OGE, E-CE, F-PHEX and FHSF).

• 25 gaps are related to a secondary confinement zone. Of these gaps, 14 are
recommended to be closed (Gaps 3, 4,6, 15,26.35,36,37,38,39,40,42,55 and 56 for
systems B/C-CHEX, B/C-PHEX, B/C-HVAC, E-RREX, E-LHEX, F-PHEX, F-HVAC
and FHSF).

• 3 I gaps are related to a tertiary confinement zone. Of these gaps, 12 are recommended to
be closed (Gaps 3, 6, 26, 35, 36, 37, 38, 39, 40, 42, 55 and 56 for systems B/C-CHEX,
B/C-PHEX, B/C-HVAC, E-RREX, E-LHEX, F-PHEX and FHSF).
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• 8 gaps could decrease the probability (prevent) of the Low consequence events to
Negligible. Of these gaps, 7 ar~ recommended to be closed (Gaps 6, 20, 21, 22, 53, 55
and 56).

• 9 gaps could decrease the probability (prevent) of a Negligible consequence event. Of
these gaps, all 9 are recommended to be closed (Gaps 6, 15, 20, 21, 22, 27, 53, 56 and 58
for systems B/C-CHEX, B/C-PHEX, B/C-OGE, E-CE, F-PHEX and FHSF).

• 8 gaps could increase the ability of the existing system to mitigate of a Low consequence
event to Negligible. Of these gaps, 7 are recommended to be closed (Gaps 3, 4, 6, 15, 53,
55 and 56 for systems B/C-CHEX, B/C-HVAC, B/C-PHEX, F-PHEX and FHSF).

• 36 gaps could increase the ability of the existing system to mitigate a Negligible
consequence event. Of these gaps, 18 are recommended to be closed (Gaps I, 3, 4, 5, 6,
15,26,27,35,36,37,38,39,42,53,55.56 and 58 for systems B/C-CHEX, B/C-HVAC,
B/C-PHEX, E-CE, E-RREX, E-LHEX, F-PHEX and FHSF).

• 16 gaps are not recommended for closure based upon the FET's evaluation that closure of
an alternative gap would also mitigate this gap. (Gaps 2,7,8,9, 10, II, 12, 13, 14, 19,
28, 29, 30, 31, 32 and 33)

• 3 of the gaps identified dealt with inactive facilities. None of these gaps are
recommended to be closed. (Gaps 50, 51 and 54)
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Cap Recommendations and Closure Priority

Confinement Event
Gap Zone Criteria Recommend Priority to
No. Primary Secondary Tertiarv A B C D Close Gap Close Gap
1 x x Y Low
2 x x x N
3 x x x x Y Hiqh
4 x x x x Y Hiqh
5 x x Y Low
6 x x x x x x x Y Hiah
7 x x x x N
8 x x N
9 x x N
10 x x N
11 x x N
12 x x N
13 x x N
14 x x N
15 x x x x x Y Low
16 x x N
17 x x N
18 x x N
19 x N
20 x x x Y Low
21 x x x Y Low
22 x x x Y Low
23 x y Low
24 x y Low
25 x N
26 x x x Y Low
27 x x x Y Low
28 x x N
29 x x N

A - Potential to prevent Low consequence event if gap is closed
B - Potential to prevent Negligible consequence event if gap is closed
C - Potential to mitigate Low consequence event if gap is closed
D - Potential to mitigate Negligible consequence event if gap is closed

High - Closes a gap with potential MOl dose greater than 1 rem (Low consequence) that the FET
feels will provide a significant improvement in the performance of the confinement ventilation
systems.

Medium - Closes a gap with a potential negligible MOl dose that the FET feels will provide a
significant improvement in the performance of the confinement ventilation systems.

Low - Closes a gap that the FET feels will provide a meaningful improvement in the performance of
the confinement ventilation systems.
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Gap Recommendations and Closure Priority

Confinement Event
Gap Zone Criteria Recommend Priority to
No. Primary Secondary Tertiarv A B C D Close Gap Close Gap
30 x x N
31 x x N
32 x x N
33 x x N
34 x x N
35 x x Y Medium
36 x x Y Medium
37 x x Y Medium
38 x x Y Medium
39 x x Y Low
40 x x Y Medium
41 x N
42 x x Y Medium
43 x N
44 x N
45 x N
46 x N
47 x N
48 x N
49 x N
50 x x N
51 x N
52 x N
53 x x x x x x Y Low
54 x x N
55 x x x x x x Y Low
56 x x x x x x x Y Low
57 x N
58 x x x Y Medium

A - Potential to prevent Low consequence event if gap is closed
B - Potential to prevent Negligible consequence event if gap is closed
C - Potential to mitigate Low consequence event if gap is closed
o- Potential to mitigate Negligible consequence event if gap is closed

High - Closes a gap with potential MOl dose greater than 1 rem (Low consequence) that the FET
feels will provide a significant improvement in the performance of the confinement ventilation
systems.

Medium - Closes a gap with a potential negligible MOl dose that the FET feels will provide a
significant improvement in the performance of the confinement ventilation systems.

Low - Closes a gap that the FET feels will provide a meaningful improvement in the performance of
the confinement ventilation systems.
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Scopes and estimates were developed for the closure of the identified gaps. The process was
simplified by grouping similar gaps together and developing parametric estimates when
appropriate. The estimates developed are Total Project Cost (TPC) in FY07 dollars. They
include both the Total Estimated Cost (TEC) and Other Project Cost (OPC)/Operating Expense
(aPEX) to complete closing the gap. The majority of the estimates are Rough Order of
Magnitude (Class 4 and 5 Estimate~;). Some gaps had been previously identified by the facility
to improve operational safety and have more detailed project definition. These estimates are
provided with a tighter estimate range than typical of a Class 4 or 5 Estimate. For some gaps,
several alternatives were considered for closing the gap. Discussion is provided as appropriate to
justify why an alternative closure was selected.

The duration to close all the gaps is estimated to be between 8 and 10 years. The duration to
close the recommended gaps is estimated to be between 4 and 6 years, contingent upon funding.
Closure of individual gaps varies in duration fi·om 2 months to 4 years. Total dmation is driven
by the need to maintain laboratory operations, i.e. certain gap closure activities can not be
performed concurrently without placing the overall facility confinement strategy/air balance at
risk.

The cost range to closc all the gaps is between S37M and S107M depending upon the gap closure
method selected. The cost range to close the recommended gaps using the method recommended
is between $23M and $33M. A cost estimate summary is provided as Table 4 at the end of this
section.

Discussion of individual gaps including closure scope(s), estimate range and recommendation
(Close/Not Close and Alternatives to Close Gap) is provided in Attachment 8. The task number
in the estimate range section provides a link to the background file for each task.
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Gap All Gaps and Alternati\'C -----" - J~eeommended Gaps and Selected Alternatives
:'lumber Low His:h Low Hi2h

1 190 290 190 290
2 3,200 5.100 0 0
3 3.900 5,700 3.900 5,700
4 10,000 57.000 to.OOO 15.000-

5 (sec Gap #1) 0 0 0 0
6 150 250 150 250
7 1.200 . ·-----1.800 0 0
8 600 5.200 0 0

9 (sec Gap #8) 0 0 0 0
10 (sec Gal' #8) 0 0 0 0
11 (sec Gap #8) 0 0 0 0
12 (sec Gap #8) 0 0 0 0

13 1.200 1.700 _.. - .. 0 0
130

------
14 185 0 0
15 150 250 150 250
16 300 (,00 0 0
17 2.000 3.200 0 0
18 300 500 0 0
19 420 630 0 0
20 3.400 4.300 3.400 4.300
21 100 200 100 200
22 150 250 150 250
23 2

-_._ ..

4-
--

30 2
24 2 35 2 4-

25 160 240 0 0
26 600 1.000 600 1.000
27 830 1.200 830 1.200
28 300 5.200 0 0

29 (sec Gap #28) 0 0 0 0
30 (sec Gap #28) 0 0

-,---- ---.
00

31 (sec Gap #28) 0 0 0 0
32 (sec Gap #28) 0 0 0 0

33 215 .no 0 0
34 600 1000 0 0
35 2000 2300 2000 2300

36 (sec Gap #35) 0 0 0 0
37 (sec Gap #35) 0 0 0 0

38 75 250 75 250
39 (sec Gap #35) 0 0 0 0
40 (sec Gap #35) 0 0 0 0

41 250 300 0 0
42 (sec Gap #35) 0 0 0 0

43 350 500 0 0
44 150 300 0 0
45 20 30 0 0
46 100 200 0 0
47 90 1.500 0 0
48 600 1.000 0 0
49 150 250 0 0
50 35 65 0 0
51 80 120 0 0
52 740 1100 0 0
53 70 110 70 110
54 180 240 0 0
55 75 125 75 125
56 650 1.300 650 1.300
57 500 750 0 0
58 390 550 390 550

Total 36.604 107.170 22.734 33.083
- - Gap Closure EstImate where lower cost alternattve was selected (Sec SectIOn 3.3 first and last paragraph)
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The evaluation identified that there are no gaps that require immediate attention. All 58
gaps were found to be discretionary in nature since none of the gaps involved a
discrepancy between the DSA requirements and the facility design.

In reviewing the discretionary gaps, closure of a number of gaps (24) would be necessary
to credit the key existing primary and secondary confinement ventilation systems as
Safety Class or Safety Significant for protection of the MOl or CWo Closure of these
gaps would provide a discemable improvement in the reliability and effectiveness of the
existing integrated active confinement ventilation system for protection of the facility
worker.

Based on the original Recommendation 2004-2 discussion, the FET recommends that
Gaps 3, 4, and 6 be closed in the near term to provide a Safety Significant primary
confinement ventilation system for 773-A Sections Band C. These two sections of the
building arc the most likely location for a process event with an MOl potential dose
greater than 1 rem. The cost range in FY07 dollars to close these three gaps is between
$14M and $21 M. The schedule duration, if funded as a single project, is between 36 and
42 months. If funded as currently forecast in the SRNL Infrastructure Plan, the work
would be completed no sooner than 2017.

Based on the feedback from the IRP and DNFSB during the ARP Pilot, the FET
recommends that the following 7 gaps be closed, at the Functional Classification level of
Safety Significant, in the near term as incremental improvements to the performance of
the confinement ventilation systcms in 773-A Section E:

• Close Gaps 35, 36, 37, 38, 40 and 42 to increase the performance and reliability
of the Secondary Confinemcnt Zonc Ventilation Systems that support loading and
unloading the shielded cells. The cost range in FY07 dollars to close these gaps is
between S1.5M and S2.0M. The schedule duration is betwecn 18 and 24 months.
Design for this project is already 70% complete and engineered material has been
purchased. Funding is needed to complete the design, construction and start-up
phases.

• Close Gap 58 to increase the reliability of the Primary Confinement Zone
Ventilation System in Section E for the shielded cells. The cost range in FY07
dollars to close this gap is between S390K and S500K. Thc schedule duration is
between 12 and 18 months. Design for this project is already complete.

Based on the ~nduring mission of SRNL in Building 773-A, the FET recommends that
the following 14 gaps be closed, at the Functional Classification level of Safety
Significant, over the long term to provide incremental improvements to the performance
of the confinement ventilation systems in 773-A:
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• For events with an MOl potential dose greater than or equal to I rem, the FET
recommends closing Gaps 15, 20, 21, 22, 53, 55 and 56 associated with the
primary confinement systems in 773-A Sections B, C and F. The cost range in
FY07 dollars to close these gaps is 54.6M to S6.5M.

• For events with an MOl potential dose less than I rem, the FET recommends
closing Gaps 23, 24, 26, 27 and 39 associated with the primary and secondary
confinement systems in 773-A Section E and Gaps I and 5 associated with the
773-A Section B/C CHEX. The cost range in FY07 dollars to close these gaps is
S1.5M to S3.0M.
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Building 773-A, SRNL Main Laboratory Floor Plan
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Typical Section Band C CHEX and PHEX Hood and Exhaust Filter Arrangement
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Attachment 1 - Figure J

Section E A Cell Block Exhaust Diagram
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Section E B Cell Block Exhaust Diagram
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Attachment 1 - Figure N

Sand Filter Flow Diagram
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Allachmcnt I - Figure P

Piclorial Representation ofTape-ln-Phu:e HEPA Filler I-lousing
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Copy of Table 4-3 Attachment 1 from SRNL-ROE-2007-00063
Table 4-3: Confinement Documented Safety Analysis Information

Facility - SRNL Building 773-A I Hazard Catel!orv 2 Performance Expectations

Type Confinement Doses
Confinement Safety Functional Performance Compensatory
Classification Function Reauirements Criteria Measures

Bounding Accidents
(;nmitigated

Active Passive (Notes 1, 6) Mitigated SC SS DlD

Fire - Fire starting in
Room or laboratory

Mal - 0.21 rem(does not spread
beyond initial lab) Not Credited :-.iot Credited NA NA :\A NA NA NA :-.iA :--JA

HA Event C-400b CW ~ \.1 rem

Fire - Full building Mal ~ 0.62 rem

fire )\iot Credited Not Credited :--JA NA ~A NA NA NA NA NA

IIA Event CH-l 00 CW ~ 3.2 rem

HL Cell
Exhaust. B&C
CHEX,I3&C The SS

Confinement of Maintain
l'HEX. classification is

airhorne structuralExplosion - Unstable Bff and CaGE. hased on a
Lab Chemical and F-PIIEX. qualitative

radionuclides to integrity during

Explosion in Section the Lab module. and after a low-
Conl1nemelll evaluation of

glovehox, or cell energy explosion.13. C or E includes the postulated
Laboratory. Section

Mal ~ 0.31 rem where thc Periodicboundary of Lab accidents that
C Intermediate Level )\;ot Credited

module.
NA )\;A X NA

determined that
explosion veril1cation of the NA

Cell OLC). or glovebox, or cell CW = 1.5 rem the conl1nemcnt
occuITed plus systcm testahle

Section E High Level plus the function
associated IIErA filter

Cell (I ILC) (Note 2) ductwork from provides
ventilation efficiency to

HA Evcnt E-401a the enclosure protection to the
exhaust system ensure the

through (and in-facility
ductwork. (Note integrity of the

including) a worker.
3) filter as installed.

testable liE?A
filter.
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Attachment 2 (Page 2 of 4)

SRNL ROE 2007 00063t 1 ffT bl 43 Att hcoPY 0 a e - ac men rom - - -
Table 4-3: Confinement Documented Safety Analysis Information

Facility = SRNL Buildinj! 773-A Hazard Catej!ory 2 Performance Expectations

Type Confinement Doses
Confinement Safety Functional Performance Compensatory
Classification Function Requirements Criteria Measures

Bounding Accidents
Unmitigated

Active Passive
(Notes 1,6) Mitigated SC SS DID

Explosion -
Glovebox (GB)
Overpressurization
(from valve failure)

MOI- 1.9 remin Non-Section E
Room Not Credited :\ot Credited i'\A :\A :-';A NA :\A l\A NA 1\A

IIA Event C-401e CW - 9.6 rem

The SS
classitication is

based on a IILC Cell
Active qualitative Exhaust System
exhaust

HLC. ILC. or evaluation of flow rate must be
Explosion - FG systems

GI3 in postulated ;:::speeitied value

Explosion from sweep out
conjunction wllh accidents that Ventilation in TSR LCO.

accumulation of PFG or
respective active determined that exhaust systems

aGE Exhaust
process FG (PFG) VOCs

exhaust system Mal ~ 2.2 rem the active are required to
System plenum

or VOCs generated generated
plus ductwork :\A NA X NA function to be operable

vacuum must be NA
within a HLC, ILC. within

from enclosure sweep out PFG prior to, but not
;:::speeitied value

respective CW - 10.5 rem
and VOCs and during or aller,or GI3 followed by a through (and in TSR LCO.

full building fire. enclosure to
including) a the confinement the explosion

prevent function provide event. (Note 4) HEPA tilter
IIA Event E-402 testable IIEPA

explosion
filter protection to the efficiency must

from in-facility be ;:::speeitied

occurring worker. value in TSR
LCO SR.
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Attachment 2 (Page 3 of 4)

o 200700063s1 f43fTcopy 0 able - Attachment rom RNL-R E- -
Table 4-3: Confinement Documented Safety Analysis Information

Facillt1' =SR~L Buildin!!: 773-A Hazard Cate!!:ory 2 Performance Expectations

Type Confinement Doses
Confinement Safety Functional Performance Compensatory
Classification Function Reauirements Criteria Measures

Bounding Accidents
Lnmitigated

Active Passive (:'1otes 1, 6) :\-Iitlgated SC SS DID

The SS
classilication is
based on a

Active CHEX
qualitative
evaluation ofExplosion - FG Systems postulated CHEX Systems

Explosion from sweep out
accidenL~ that are required to CJ lEX Systemaccumulation of distributed MOl =2.2 rem be operable

distributed FG in determined that plenum vacuum

non-Section E Room,
FG leaking

Not Credited NA ~A X ~A the active prior to. but not
must be NA

into FG labs function to during or after,
;::spccified valuefollowed by full to prevent FG CW ~ 10.8 rem the explosion

building fire. sweep out in TSR LCO.
explosion distributed FG event. (:-Jotes 4

IIA Event C-402 from provides and 5)
occurring protection to the

in-facility
worker.

Spill - Spill inside
Section E shielded MOl = 0.31 rem
cell

:\ot Credited Not Credited I\A NA ]\'A 1\A I\A :-JA NA NA
HA Event E-407

CW - 1.5 rem

NPH Event-
Earthquake (no MOl = 0.64 rem
consequential fire)

Not Credited Not Credited :-JA !\A NA i'JA ]\'A NA NA NA
HA Event CH-109

CW = 3.2 rem
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SRNL ROE 2007 000631 fhfT bl 43 Acopyo a e - ttac ment rom - - -
Table 4-3: Confinement Documented Safety Analysis Information

Facilitv = SR..~L Building 773-A I Hazard Category 2 Performance Expectations

Type Confinement Doses
Confinement Safety Functional Performance Compensatory
Classification Function Requirements Criteria Measures

Bounding Accidents
Unmitigated

Active Passive
(Notes 1,6) Mitigated SC SS DID

\'1'11 Event -
Earthquake + MOl ~ 1.6 rem
Consequential Fire Not Credited :\ot Credited :-.I A \'A NA NA NA :\A NA NA
+ J<:xplosion

CW - 8.1 rem
IfA Event CIf-IIO

NPII Event·-
Tornado / High MOl - 1.1 rem
Winds (no :-.lot Credited Not Credited r\A NA NA NA :\A NA NA :-.IA
consequential fire)

CW - 2.7 rem
IfA Event CII-112

:\1'11 Event -
Tornado / High MOl - 1.9 rem

Winds + l\ot Credited :-.lot Credited J'.iA NA NA NA NA NA l\A I\"A
Consequential Fire CW - 6.6 rem
lIA Event CIf-113

Notes
1. The accident analysis dose consequences (S-CLC-A-00130, Rev. 0) used 'falling object' ARf*RF values based upon the assumption that the basic concrete structures of

Sections Band C of Building 773-A and the Section E Shielded Cells will not collapse during a fire, explosion, or earthquake event. This limits the kinetic energy of falling
objects that strike radioactive materials during these events. However, these structures arc not credited with any dose reduction function, i.e., LP1" = 1.0 in all events.

2. The Unstable Lab Chemical Explosion is a "low-energy" explosion that docs not challenge the integrity of the Lab Module or ventilation exhaust system.
3. The HEPA filter forms part of the passive confinement boundary, but is not credited with a dose reduction function. Operation of the exhaust fans is not needed to support this

function.
4. The normal status of the exhaust system is that it is operating (i.e., not in standby). The monitoring system must provide an indication of the exhaust flow. If the system becomes

inoperative, all operations in the affected enclosures are stopped and hazardous materials and energy sources are put in a stable condition.
5. The CHEX system also has an alarm on degradation / loss of CHEX flow. If the system becomes inoperative, all operations in the affected 1"G labs arc stopped and the

distributed 1"G supply shut off.
MOl - Maximally Exposed Offsite Individual (public) CW - Co-located worker (at 100m)
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Radiological Dose Criteria from Consolidated Hazards Analysis Manual (Reference A)

Consequence Onsite Worker #1
Onsite Worker #2

Offsite Receptor ConsequencesLevel
Consequences (MOl)

Consequences
(Outside the

(Inside the facility)
facility/CW)

High
Consequences greater Consequences greater Consequences greater
than or equal to 25 rem than or equal to 100 rem than or equal to 100 rem
Consequence greater Consequences greater Consequences greater

Moderate than or equal to 5 rem than or equal to 25 rem than or equal to 25 rem
and less than 25 rem and less than 100 rem and less than 100 rem
Consequence greater Consequences greater Consequences 6'Teater

Low than or equal to 0.5 rem than or equal to 5 rem than or equal to 5 rem
and less than 5 rem and less than 25 rem and less than 25 rem

Negligible
Consequences less than Consequences less than Consequences less than
Low level Low level Low level
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Attachment 4

Table 1 - Events Excluded from Evaluation as Part of Table 5-1

E\'cnt Category Basis
Per Reference B Page 2 I and 22 Discussion, the evaluation of internal

Fire- Room or Laboratory only fire events for an existing facility is only rcquired if the accident
analysis takes credit for the active confinement ventilation system.
Per Reference B Page 2 I and 22 Discussion, the evaluation of internal

Fire . Full Facility fire events for an existing facility is only required if the accident
analysis takes credit for the active confinement ventilation system.

Explosion - Accumulation of
Per Reference B Page 2 I and 22 Discussion, the evaluation of internal

Process Flammable Gas or
VOCs followed by a full

fire events for an existing facility is only required if the accident

building fire
analysis takes credit for the active confinement ventilation system.

Explosion - Accumulation of Per Reference B Page 21 and 22 Discussion, the evaluation of internal
Distributed Flammable Gas fire evcnts for an existing facility is only required if the accident
followed by full building fire analysis takes credit for the active confinement ventilation system.

Per Refercnce C Caution 4 and Reference B Page 22 Discussion, the
NPH Event - Earthquake with no evaluation of seismic events is only required if the accident analysis
consequential fire takes credit for the active confinement ventilation system during or

after the NPH event.
Per Reference C Caution 4 and Reference B Page 22 Discussion, the

NPH Event - Earthquake with evaluation of seismic events is only required if the accident analysis
consequential fire and explosion takes credit for the active confinement ventilation system during or

after the NPII event.
Per Reference C Caution 4 and Reference B Pages 22 and 23

NPH Event - Tornado/High Discussion, the evaluation of tornado and wind events is only required
Winds with no consequential fire if the accident analysis takes credit for the active confinement

ventilation system during or after the NPH event.
Per Reference C Caution 4 and Reference B Pages 22 and 23

NPH Event - Tornado/High Discussion, the evaluation of tornado and wind events is only required
Winds with consequential fire if the accident analysis takes credit for the active confinement

ventilation system during or after the NPH event.
Per Reference C Caution 4 and Reference B Page 23 Discussion, the

NPH Event - Flooding and evaluation of other NPH events is only required if the accident
Precipitation analysis takes credit for the active confinement ventilation system

during or after the NPH event.
Per Reference C Caution 4 and Reference B Page 23 Discussion, the

NPH Event - Lightning with no evaluation of other NPII events is only required if the accident
Fire analysis takes credit for the active confinement ventilation system

during or after the NPH event.

External Events with no Fire
Reference G Tables 3.4-2 and 3.4-4 indicates no release without a
consequential fire.

Credible events from the DSA Tables 3.4-2 and 3.4-4 (Reference G) are listed in Attachment 2. The
events have been evaluated against the guidance provided in References Band C. Table I provides a list
of events, and associated basis. that do not need to be evaluated during Table 5- I Report development.
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Justification for Sections and Systems Excluded by 4-3 Report

The evaluation will exclude the following Sections of 773-A. They are:

• Section A (or A Wing) of the building does not have a radioactive material
inventory (other than scaled sources), and does not provide a confinement
function. The section is segregated from the balance of 773-A with a non-DSA
credited 2-hr fire barrier. Therefore, if segmented from the balance of 773-A this
section would be considered an Other Industrial Facility.

• Section 0 (or 0 Wing) where the inventory (DSA Table 3.4.1-1) is less than
Hazard Category 3 limit. The inventory contributes less than I mrem to the MOl
or co-located worker for the full facility NPH events analyzed in the DSA. The
section is segregated from the balance of 773-A with a non-DSA credited 2-hr fire
barrier. Therefore, if segmented from the balance of 773-A this section would be
considered a Radiological Facility.

The evaluation will exclude the following Systems in 773-A. They are:

• Building Central Vacuum System (VAC) - This system exhausts from 0 to 50
cfm as needed from vacuum ports in lab modules located in 773-A Sections B, C,
D and F. The air passes through a HEPA filter before reaching the vacuum pump
and is then discharged to the SRNL Sand Filter.

• Low Activity Drain Exhaust (LAD) - Identical systems in Sections Band C
provide a forced air sweep through the gravity drain system for low specific
activity liquid waste from the lab bench sink and/or floor drain in laboratory
modules. 150 cfm is exhausted from each piping system, passes through a HEPA
filter before rcaching the fan and is then discharged to the SRNL Sand Filter.

• High Activity Drain Exhaust (HAD) - Identical systems in Sections Band C
provide a forced air sweep through the gravity drain system for high specific
activity liquid waste (lab sample disposal) from laboratory module radiohoods
and gloveboxes. The system prevents residual dried contamination in the piping
from migrating back into the hoods or gloveboxes. 75 cfm is exhausted from
each piping system, passes through a HEPA filter before reaching the fan and is
then discharged to the SRNL Sand Filter.
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Justification for Sections and Systems Excluded by 4-3 Report

• Air Monitoring/Stack Air Activity Monitoring (AM/SAAM) - Similar systems in
Sections Band C provides the motive force for the Retrospective Air Samplers,
Duct Monitors, Continuous Air Monitors, Stack Samples and Stack Monitors.
Each individual sample flow varies from 1 to 3 cfm with between 300 and 400
sample locations operational at anyone time in Sections B, C, 0, E and F. The
500 to 1000 cfm is pulled through the filter paper at the various sample points
before entering the fans and is then discharged to the SRNL Sand Filter.

The preceding four systems exhaust a maximum of 1500 cfm (SAAMIAir Monitoring-­
1000 cfm, Low Activity Drain Exhaust - 300 cfm, High Activity Drain Exhaust - 150
cfm and Vacuum 50 cfm) of the nominal 210,000 dIn exhausted from 773-A Sections B,
C, E and F. This exhaust airflow contributes less than 1% of the total exhaust airflow.
Failure of any or all of these systems will not adversely impact the facility confinement
function due to the small percentage of total facility airflow and the filtration function of
the Sand Filter.
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Description of Discretionary Caps Identified in Table 5-1 Evaluation

Gap Eva!. Crit. System
Description of Discretionary Gap

Number Number Name

I 1.3 B/C-CIIEX
Ductwork blanks are not provided between all adjacent
filter banks.

2 1.3/2.5 B/C-IWAC
Isolation dampers are not provided to isolate individual
portions of the supply system.

B/C-CHEX
Interlocks are not provided between the supply and exhaust

3 2.2 B/C-PHEX
BICHYAC

systems.

B/C-CIIEX
Tape-in-place HEPA filters do not meet the filter housing

4 8.1
B/C-PHEX

pressure boundary integrity testing requirements in N510.
See Attachment I Figure P.

5 8.1 B/C-CHEX
Ductwork blanks are not provided between all adjacent
filter banks.

6 10.1 B/C-ClIEX
Fan Motor Control Centers (MCCs) are fed by the same
diesel generator (DIG).

7 10.1 B/C-CHEX
Performance of two of the four Diversion fans is limited by
poor fan inlet conditions (system effect).

8 1.4 B/C-HY The two B/C-HY sub-systems do not have HEPA filtration.

9 2.112.4 B/C-IIY
The two B/C-HY sub-systems do not have any local or
remote system status instmmentation or alarms.

10 2.3 B/C-HY
Emission points from tertiary confinement zone do not have
post accident indication of filter break through.

II 10.1 B/C-HY
Two exhaust sub-systems are not provided with redundant
fans.

12 10.2 B/C-HY
The two B/C-HY sub-systems fans do not have automatic
back-up power.

13 2.112.4 B/C-HVAC
The B/C-HYAC systems do not have any remote system
status instrumentation, control or alamls.

14 2.1 B/C-I-IVAC There is no t\P measurement between the atmosphere and
the tertiary confinement zones.

IS 10.1 B/C-PIIEX Fall MCCs are fed by the same DiG.

16 2.2 B/C-RREX
Interlocks are not provided between supply and exhaust
systems,

17 10.1 B/C-RREX
Four exhaust sub-systems are not provided with a standby
fan.

18 10.2 B/C-RREX Fans not provided with automatic backup electrical power.

19 2.1 B/C/F-OGE Not all gloveboxcs are provided with outlet HEPA filter t\P
instrumentation.
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Description of Discretionary Gaps Identified in Table 5-1 Evaluation

Gap Eva!. Crit. System
Description of Discretionary Gap

Number Number Name

20 2.1 B/C/F-OGE
Not all gloveboxes are provided with exhaust flow rate
instrumentation.

21 2.5/10.1 B/C/F-OGE
Failure of online fan does not automatically start the
standby fan.

22 10.1 B/C/F-OGE Fan MCCs are fed by the same DIG.

23 1.4 E-CE
Cell Block B 3rd stage HEPA filter airflow is greater than
the filter rating during individual HEPA filter isolation.

Cell Block A 2nd stage HEPA filters and Cell Block A 3rd
24 1.4 E-CE stage IIEPA filter airflow is greater than the filter rating

during individual HEPA filter isolation.
Cell Block A 2nd Stage HEPA Filters, Cell Block A 3rd

25 2.1 E-CE stage HEPA filters and Cell Block B 3rd Stage HEPA
filters are not provided with differential pressure indicators.

E-CE

26 2.2
E-HVAC Interlocks are not provided between the supply and exhaust
E-RREX systems.
E-LHEX

27 10.1 E-CE
The two sub-systems are powered from the same MCC, fed
by the same DIG.
The Women's Change Room Exhaust sub-system exhaust

28 1.4 E-HV does not have HEPA filtration before being released to the
environment.

29 2.1 E-HV The t"...o sub-systems do not have any local or remote
system status instrumentation or alanns.

30 2.3 E-HV
Emission points from tertiary confinement zone do not have
post accident indication of filter break through.

31 10.1 E-HV The two sub-systems do not have redundant fans.

32 10.2 E-HV
The two sub-systems fans do not have automatic back-up
power.

33 1.4 E-HVAC
The manipulator shop, a secondary zone, uses re-circulated
air without II EPA filtration.

34 2.1 E-I-1VAC
The systems do not have any remote system status
instrumentation. control or alanns.

35 1.4 E-LI-IEX
High Bay Exhaust sub-system airflow exceeds HEPA filter
rated capacity.
Tape-in-place HEPA filters do not meet the filter housing

36 8.1 E-LHEX pressure boundary integrity testing requirements in N510.
See Attachment I Figure P.

37 10.1 E-LHEX
The Hood Exhaust sub-system does not have redundant
fans.
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Description of Discretionary Gaps Identified in Table 5-1 Evaluation

Gap EvaI. Crit. System
Description of Discretionary Gap

Number Number Name

Automatic backup electrical power is not provided for the
38 10.2 E-LHEX following E-LHEX sub-systems: High Bay Exhaust and Hood

Exhaust.

39 1.4 E-RREX
Two locations have airflow greater than the rated capacity of
the 1/ EPA filter.

40 2.1 E-RREX HEPA filters are not provided with ~P instrumentation for the
Lab and Storage Exhaust sub-system.

41 2.1 E-RREX
The Fan Room Exhaust sub-system does not have any status
instrumentation or alamls.

Tape-in-place HEPA filters do not meet the filter housing
42 8.1 E-RREX pressure boundary integrity testing requirements in N5 IO. See

Attachment I figure P.

43 10.1 E-RREX
The Fan Room Exhaust sub-system does not have redundant
fans.

Automatic backup electrical power is not provided for the
44 10.2 E-RREX following sub-systems: I/igh Bay Exhaust, Lab & Storage

Exhaust and Fan Room Exhaust.

45 2.1 F-L1IEX HEPA filters are not provided with ~P instrumentation.
46 2.1 F-LHEX The system does not have any status instrumentation or alarms.

47 2.3 F-L1IEX
Emission point from tertiary confinement zone does not have
post accident indication of filter break through.

48 10.1 F-LHEX
Failure of online fan does not automatically start the standby
fan.

49 10.1 F-LHEX
Fans are provided standby power from the same Motor Control
Center.

50 2.1 F-PHEX For CPF and MSF, Cell AP is not monitored.

51 2.1 F-PIIEX
For four gloveboxes. outlet HEPA filters are not provided with
L\P instmmentation.

52 2.1 F-PHEX
For CPF and MSF, the outlet HEPA filters are not provided
with AP instrumentation.

53 2.5 F-PHEX The exhaust fan inlet dampers do not fail safe.

The MSF tape-in-place HEPA filters do not meet the filter
54 8.1 F-PHEX housing pressure boundary integrity testing requirements 111

N510. See Attachment I Figure P.

55 10.1 F-PI/EX Fan MCCs are not distributed across different DIGs.

56 10.1 FHSF Fan MCCs arc not distributed across different DIGs.

57 10.2 FIISF
Standby power is not provided for the stack air activity
monitoring (SAAM) fans.

58 10.1 CE
Controls for each sub-system redundant fans are powered by a
single control transformer.
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2004-2 Table 5-1 Ventilation System Performance Evaluation
SRNL, Building 773-A

System Page

B/C-CHEX A7-2

B/C-HV A7-24

B/C-HVAC A7-37

B/C/F-QGE A7-52

B/C-PHEX A7-68

B/C-RREX A7-84

E-CE A7-100

E-RREX A7-120

E-HVAC A7-139

E-LHEX A7-154

E-HV A7-172

F-PHEX A7-187

F-LHEX A7-205

F-HVAC A7-22 I

FHSF A7-235
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------1N/A
o- Ventilation System Description & References

N/A

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

0.1 System Description

System Description
The Central Hood Exhaust (CHEX) systems are two independent systems serving Sections B&C with about 30 lab modules in
each section. Separate single stage HEPA filter banks serve individual or groups of lab modules. Three of four exhaust fans
on-line is the normal operating configuration (Figure A). Air is discharged to a 75 ft stack for each section of the building. In the
event of a loss of power, the system reduces to one exhaust fan provided with standby power. In the event of a significant stack
release, the normal exhaust fans can be shutdown and a booster fan (with standby) can be started to "divert" reduced airflow to
the SRNL Sand Filter. The booster "diversion" fans are provided with standby power. The stack. bUilding framing, roof slabs
and floor slabs have been qualified to PC-3. The building shell walls (windows and transite panels) have been qualified to PC-1.
Interior partitions, systems and components are qualified to a mixture of PC-1 and PC-2.

---------------
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02 System References N/A

Standards
o DuPont Specifications 3027, 3017, 8728.
o DuPont standard H16J, Flexible connections
o M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o ANSIIASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 1997
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996.

References
System Design Descriptions (SODs):
o M-SYD-A-00001, CHEX System Design Description
o M-SYD-A-00016, CHEX Diversion System Design Description
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW

Air Balance Test Procedures (TPs):
o TP-02-773A-BWING-01, Sec B Air Balance Test Procedure
o TP-03-773A-CWING-01, Sec C Air Balance Test Procedure
o 5Q1.2 Procedure 484, Building Air Survey

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, 02/07/07
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007, SRNL Technical Area Documented Safety Analysis (DSA)
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs)

Drawings
o M-M6-A-0183, CHEX Normal Exhaust Fan P&ID - Section B
o M-M6-A-0170, CHEX Normal Exhaust Fan P&ID - Section C
o M-M6-A-0191, CHEX Diversion Exhaust Fan P&ID - Section B
o M-M6-A-0192, CHEX Diversion Exhaust Fan P&ID - Section C

Page A7-3

IN/A

I



DNFSB Recommendation 2004-2 SRNL-D1R-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections BIC - Central Hood Exhaust)

1 - Ventilation System - General Criteria
- .. _. __.- --- ------ --------_.,-- -----_.._----- ---- -----_. - -

1.1 Pressure differential should be Number of zones as credited by accident analysis to control hazardous material release; demonstrate by use considering
maintained between zones potential in-leakage.
and atmosphere.

---[DOE.HDBK.1169 (2.2.9) ­
I ASHRAE Design Guide

------ - -0-----,------ - ------ - - -
The Sections B&C zone flows and ventilation system interactions are described in the specific SOD documents (see references
in Section 0.2). Differential pressures (DPs) are not measured directly, but are maintained between zones by monitoring and
balancing air flows. Periodic monitoring is conducted, including hood face velocities (Procedure 40/401) and air flow directions
(Procedure 501.2/484). Air balances are regularly conducted on all ventilation systems within a building section to verify facility
design basis flows, as documented by the Sections B&C Air Balance test procedures (see references in Section 0.2). Key
system parameters are recorded on a daily and weekly basis (operator rounds in Section 0.2) which allows monitoring of
ventilation system function and performance.

The CHEXlDiversion Systems are designed to maintain the primary containment zones at a negative pressure with respect to
surrounding areas such that a positive airflow is maintained into the primary confinement zones from the secondary confinement
zones.

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement
o Administrative Area

Gap Analysis

Lab Hoods I Gloveboxes I Dl'cting through 1st tp.st;=thlp. HFPA filter stage
Labs I Filter Rooms I Equipment Rooms I Service Corridor
Personnel Corridors I Offices I General Service Floor Area
Sections A&D I Offices

No Gaps· Pressure differentials are not measured directly. but are maintained between zones by monitoring and balancing air
flows.
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1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria] -lDbE~HDBK-1169 (22.5) ­
ASME AG-1

CHEX (Normal Exhaust) Systems
Sections B&C CHEX systems transport noxious fumes, as well as radioactive contamination from laboratories to the shielded
area (filter room). Ducting is Level 4, class II. Ducting is welded from 16 gauge 304 stainless steel with bolted, flanged joints
Joints are connected with 1/8" thick full face neoprene gaskets. Ducting from lab modules connects to the primary filter ("dirty")
plenum which supplies parallel HEPA filter assemblies. Filter assembly housings and framework are fabricated from stainless
steel and discharge to a secondary filter ("clean") plenum. The secondary filter plenum discharges to an underground plenum
constructed of reinforced concrete and lined with Amercoat panels. The underground plenum extends from the filter room to the
equipment room where the CHEX fans connect to it and then discharge to the bUilding stack. The stack is concrete with a
chemical resistant coating. CHEX fans are epoxy coated steel. Flexible connections are neoprene fabric collars over stainless
steel spool pieces.

CHEX (Diversion EXhaust) Systems
Sections B&C CHEX Diversion systems reroute exhaust air from the CHEX systems to the Fan Housing Sand Filter (FHSF)
supply duct when B or C stack monitoring systems detect radioactivity above predetermined levels. The CHEX Diversion system
ducting is stainless steel. CHEX Diversion system fans are fabricated from carbon steel.

Gap Analysis

No Gaps - All materials of construction are appropriate for normal, abnormal and accident conditions. Inspections conducted as
part of the Structural Integrity Program on the inside of the Sections B&C HEPA ductwork to date have shown no reasons why
the ventilation system cannot perform it's intended function during all conditions.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A _. B/C-CHEX (Sections BIC - Central Hood Exhaust)

1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

The 773-A Building ven-tilatio" system consists of intake and exhaust ducting,clampers,funs,-ftlters banks, associated controls
and instrumentation. The 773-A Building ventilation system minimizes the potential release of radioactive contamination in the
event of a process leak. The ventilation system is designed to maintain the building at a slight negative pressure with respect to
its surrounding.

The CHEX systems, along with OGE and PHEX, are designed to maintain the primary containment zones at a negative pressure
with respect to surrounding areas such that a positive airflow is maintained into the primary confinement zones from the
secondary confinement zones and into the secondary confinement zones from the tertiary confinement zones.

During normal operation these multiple systems run continuously within defined performance parameters to maintain the proper
containment air flow. All exhaust air flows except HV systems are filtered through HEPA filters. The PHEX, OGE, and CHEX
(Diversion EXhaust) systems exhaust to the Sand Filter (FHSF) system.

The ventilation system components are adequate for normal and most abnormal operation. Abnormal conditions inclUde power
failure, partial shutdown, or activation of the CHEX (Diversion Exhaust) system. In the event of a power failure, conditioned air
will be supplied to tertiary confinement zones only. All supply systems receiving outside air have freezestats to automatically shut
the fans down to prevent component damage due to freezing temperatures. Office and laboratory supply fans share a common
outside inlet and windbox. Supply air (HVAC) fans that supply laboratory spaces have automatic dampers on the fan discharge
that close if the fan is de-energized to prevent the possibility of the backflow of air from the laboratories to the inlet of the office
supply fans. Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011, Reduction/Restoration of
C Section CHEX and TO-06-015, Reduction/Restoration of B Section CHEX. Activation of the CHEX Diversion system shuts
down approximately 2/3rds of the Sections B&C supply air (HVAC) fans to insure that the facility air balance is maintained.

The following accident scenarios are considered.

Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs With no consequential fire ­
Ventilation systems would operate normally to maintain a positive pressure differential into the effected lab. Exhaust flows
through HEPA filtration are believed adequate to contain mobilized contaminants. If the HEPA plugs, the contaminants would
be contained within the lab and ductwork. If the HEPA is compromised and contamination is detected in the B or C stack, the
CHEX Diversion system would be placed in service to direct exhaust air to the Sand Filter. If a filter housing or ducting is
compromised, the RREX (EXhaust) systems would contain the contamination. Fire detection systems would alert Control Room
Operators who would shut down ventilation systems according to procedures, Lab/Cell walls, Gloveboxes, and ductwork would
passively contain contaminants.

Explosion - Glovebox Overpressurization - same as above.

Explosion - Accumulation of Distributed Flammable Gas with no consequential fire - same as above.

Drop / Spill - Ventilation systems would operate normally to draw lab/cell air towards hoods. Normal room infiltration would
contain the spill to the effected lab/cell. Exhaust flows through HEPA filtration are believed adequate to contain mobilized
contaminants. If the HEPA plugs, the contaminants would be contained within the lab and ductwork. If the HEPA is
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

compromised and contamination is detected in the B or C stack, the Diversion system would be placed in service to direct
exhaust air to the Sand Filter. If filter housings or ducting are compromised, the RREX systems would contain the
contamination.

Gap Analysis

Gap Number 1:
Discretionary Gap - Ductwork blanks are not provided between all adjacent filter banks.

------- --------
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IDOE-HDBK-1169 (2.2.1)
Address:
1) Type of filter (e.g., HEPA, sand, sintered metal):
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

CHEX (Normal EXhaust) Systems
Separate Sections B&C CHEX systems utilize parallel banks of one pre-filter and either one or two HEPA filters in series. Both
"slide in/tape in place" and "bag-in/bag-out" configurations are used. Section B also has two nonstandard cabinet housings.
Filters used are listed below. A review of air balance data indicates that all HEPA filters are properly sized. Prior to receipt the
filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for a decontamination
factor DF = 3333. Decontamination factor has not been considered in the facility DSA. The filters are credited with confinement
function only, not dose reduction.

HEPA Filters
"slide in/tape in place" - 24x30x11-1 /2, 1250 cfm @ 1.0 in wc, plywood frame, back neoprene gasket, Stores code 32.1850.04,
Flanders Filters Drawing Z95295, Rev. B
"bag-in/bag-out" - 24x24x11-1/2, 1500 cfm @ 1.3 in wc, plywood frame, upstream fluid seal, stores code 32.1729.03 or
32.5763.01, Flanders Filters Drawing F0202587, Rev. B
nonstandard - 24x30x11-1/2, 1250 cfm @ 1.0 in wc, plywood frame, upstream neoprene gasket, special Flanders Filter, Sec B

Prefilters -
"bag-in/bag-out" - 24x24x2 (stores code 50.16278), Am Filter 301 or Farr Co 30/30 Class 1
"slide in/tape in place" - 20x25x2 (stores code 50.16130), Am Filter 301 or Farr Co 30/30 Class 1

Gap Analysis

No Gaps

CHEX (Diversion EXhaust) Systems
Separate Sections B&C Diversion Exhaust systems connect to the exhaust plenum after filtration. The additional filtration is
provide by the SRNL Sand Filter which is evaluated in a separate report.

Gap Analysis

No Gaps

--------------------- -- ---- -------- ----------------
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2 - Ventilation System - Instrumentation & Control
2.1 Provide system status-- - --Address-key informationtoensure system operability(e.g.: system ifelta-=P;fiilerpressuredrclpf---­

instrumentation and/or alarms. 1~~~-~~~~-1-1-69--
:ASHRAE Design Guide

_ ;(Section 4)

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

CHEX (Exhaust) Systems
The Sections B&C CHEX systems (four fans per section) are instrumented on the Process Suite Vision (PSV) control system in
the C041 CR to show fan status on two separate screens. All of the fan alarms and HEPA filter DP (high and low) indications
are routed to the CR. The Section B abnormal DPs are displayed per HEPA bank, while the Section C abnormal DPs are
displayed by quadrant (per eight HEPA banks).

Gap Analysis

No Gaps

CHEX (Diversion EXhaust) Systems
The Sections B&C CHEX diversion exhaust systems (two fans per section) are instrumented on the PSV control system in the
C041 CR to show fan status, as well as on the cabinet status boards (#2 for B, #5 for C). All of the fan alarms associated with
diversion are also routed to the CR.

Gap Analysis

.No Gaps _. ...
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

Supply and exhaust fans are not interlocked.

CHEX (Normal Exhaust) Systems
The Sections B&C CHEX normal exhaust fans (four per section) are not interlocked with their HVAC supply fan counterparts to
prevent positive DPs.

Gap Analysis

Gap Number 3:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems.

CHEX (Diversion EXhaust) Systems
The Sections B&C CHEX Diversion exhaust fans (two per section) are used during upset conditions, and once activated,
selected HVAC supply units in Sections B, C & F are automatically shut down to minimize positive DPs.

Gap Analysis

No Gaps - CHEX (Diversion Exhaust) interlocks are already provided to prevent positive DPs.
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Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

2.3 Post accident indication of
filter break-through.

- --- -~~=-----o~====-='-'--==--=-_~~- ---- - -- ----

CHEX (Normal EXhaust) Systems
Sections B&C CHEX (Normal Exhaust) systems have both low HEPA filter DP indicators, indicating breakthrough, and stack
activity monitoring. Separate B&C Stack Monitoring systems are in place to detect radioactivity above preset conditions.

Gap Analysis

No Gaps

CHEX (Diversion EXhaust) Systems
The Sections B&C CHEX (Diversion Exhaust) systems do not involve HEPA filters, but are designed for post accident mitigation.
The Sand Filter Stack is equipped with an isokinetic sampling system to continuously monitor exhaust air flow and activity.

Gap Analysis

No Gaps - The Sections B&C CHEX (Diversion EXhaust) systems offer post accident mitigating options should HEPA filter
breakthrough and/or high stack activity be determined.
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2.4 Reliability of control system to
maintain confinement function
under normal, abnormal and
accident conditions.

Address, for example, impacts of potential common mode failures from events that would require active confinement function.

The reliability of the ventilation systems during normal operation is addressed by the TSR, operating procedures, and fail safe
design.

CHEX (Normal Exhaust) Systems
Sections B&C each contain four parallel CHEX fans. Normally three fans are running and one fan is in standby. In the event of a
power failure, standby power is supplied to all CHEX fans. One fan in each section will restart automatically and the other fans
can be restarted manually. Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011 ,
Reduction/Restoration of C Section CHEX and TO-06-015, Reduction/Restoration of B Section CHEX. The Diversion systems
for Band C Sections each include two parallel Diversion fans. One Diversion fan is available and the second fan is in standby. If
the Diversion system is activated, the CHEX fans for the affected section are shut down automatically.

The Sections B&C CHEX (Normal Exhaust) system fans are continuously monitored by Operations personnel in the Control
Room. System is capable of being controlled manually at each fan if necessary. Operation of the systems is controlled by
operating procedures. System control is maintained during abnormal and accident conditions by AOPs and EOPs.

Gap Analysis

No Gaps - PSV control system for the Section B&C CHEX (Normal Exhaust) systems, along with standby and backup power
supplies, maintain confinement.

CHEX (Diversion Exhaust) Systems
If the primary Diversion fan fails the standby fan is automatically energized. Only one Diversion system can operate at a time.

The Sections B&C CHEX (Diversion EXhaust) system fans only operate during abnormal and accident conditions. They are
controlled manually with standby power backup on the Process Suite Vision (PSV) control system in the C041 CR.

Under the four accident scenarios, the CHEX systems would function normally.

Gap Analysis

No Gaps - The Sections B&C CHEX (Diversion Exhaust) systems are designed for abnormal and accident conditions by
operating procedures.
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2.5 Control components should [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]
fail safe.

------

CHEX (Normal EXhaust) Systems
The Sections B&C CHEX exhaust system fans have discharge dampers that consistently fail open on loss of instrument air and
fail closed on loss of power.

CHEX (Diversion EXhaust) Systems
The Sections B&C CHEX diversion exhaust system fans have discharge dampers that fail closed on loss of power or instrument
air, and diversion dampers that fail closed on loss of power and in last position on loss of instrument air.

GaD Analysis

No Gaps - CHEX (Normal & Diversion Exhaust) control components are fail-safe.
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3 - Resistance to Internal Events - Fire

3.1' Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

,-Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

TDOE-HDBK-1169' (10.'1)
I DOE-STD-1 066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 ConfinemerltVElntilation ~R;q~ired for new fu~ilities: as r~uired by'the accideni analysis for exi~iing facilitieS(discretionary).
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

As discussed fn Table 4~3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table·1, this evaluation c-riteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
.takes cr~~ ~~~,t~e active_confineme:nty~~t~lation ~stem. _ ' __' _.,
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--,\-.A:SME-AG-1- (AA-)---- ­

DOE 0420.1B
,DOE-HDBK-1169 (9.2)

4.1 Confinement ventilation
systems should safely
Withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic

- --Ifthe active CVS sy-stemiSnot-credited---;;:;aseismic accident condition-there is no need to evaluate thai performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

A;d;;~LJssed in Table 4-3 trans~ittal Tett~r-SRNL-ROE-2007-ob063,Atta~h~~nt4, Table 1, this evaluation criteria isN~­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
GUidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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5 - Resistance to External Events - Natural Phenomena - TornadolWind
5~1- --Confinem-ent ventilation ---If the -active cvs-iS notcredited inatornado condition there is no need-t6-evaluate that p-erformance andior design atiributefor- ·1 O·OE -0420.1 B- -

systems should safely the confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
withstand tornado Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
depressurization. requirements in the DSA.

'DOE 0420.1B
IDOE-HDBK-1169 (9.2)

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

-As discussed in T~ble-4-3transmittalletter SRNL-ROE-2007-00063; Attachment 4, Table 1, this evaluation criteria is-NOT--­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

--- ----- -- -------- ---

If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
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6 - Other NP Events (eg. flooding, precipitation)
ITConfinement ventilation· .... if the actiVe-confinement Y·enti·latTon-sysiem is not creejTtedfor this event there isnoneed-io evaluate that performance andiOr-- -, DOE 0 420.1B --- - -

system should withstand other design attribute for the confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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Administrative controls should
be established to protect
confinement ventilation
systems from barrier
threatening events.

7 - Range Fires I Dust Storms
- -- - - - --- - -

Ensure appropriately thought out response to external threat is defined (e.g. pre-fire plan).

=---....:..:.:..=.:--=--:...........:._-_.- _._------ ----=-----::-=-=..==-:-=-:-:::_------------- - - --=-=-=-=-----==--=-=------------
The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires from spreading out of
control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. BUilding 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally developed for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis

No Gaps - Administrative controls are sufficient to protect the confinement ventilation systems from barrier threatening events.
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,ASME N510

i

8 - Testability

Ability to test for leakage per intent of N510.Design supports the periodic
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

Surveillance Requirements for the CHEX HEPA filters are specified in the SRNL TSR, V\6RC-TS-97-00014, CHEX SR 4.2.2.3.
All HEPA filter housings have the capability for in-place testing. This in-place test capability was added in the 1960's and testing
points meet the intent of N51 O. The design of the tape-in-place housings discussed under Criteria 1.4 provides unique
challenges in testing filter housing pressure boundary integrity. When the filter banks for mUltiple labs are manifolded together,
the configuration does not ensure uniformity of aerosol challenge.

Inspection of the housings is part of the Structural Integrity Program. The system is assessed for material buildup following a
process event.

CHEX (Normal EXhaust) Systems
B&C CHEX (Normal Exhaust) HEPA filters are tested annually to verify that they have an efficiency of greater or equal to 99.5%.

Gap Analysis

Gap Number 4:
Discretionary Gap - Tape-in-place HEPA filters do not meet the filter housing pressure boundary integrity testing requirements in
N510.

Gap Number 5:
Discretionary Gap - Ductwork blanks are not provided between all adjacent filter banks.

CHEX (Diversion Exhaust) Systems
Separate Section B&C CHEX (Diversion Exhaust) have no filtration.

Gap Analysis

No Gaps
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8.2 Instrumentation required to
support system operability is
calibrated.

Credited Instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

:DOE-HDBK-1169 (2.3.8)

I

Surveillance Requirements for the CHEX systems are specified in the SRNL TA TSRs (VVSRC-TS-97-00014) and included in
the CHEX system SDD (M-SYD-A-00001 )

The Sections B&C CHEX (Normal EXhaust) system monitoring and control components, such as gauges, pressure switches
and relays, as well as associated instrument loops, are calibrated on a 18 month frequency for the SS TSR components (6524
loop for B, 6525 loop for C) and on a 36 month frequency for the GS non-TSR components.

The Sections B&C CHEX (Diversion EXhaust) system instrumentation and interlock components, such as pressure switches and
relays, and associated loops, are calibrated on a 18 month frequency. The pneumatic control calibration is performed in

accordance with procedure TE-48-039.

Other non-safety instrumentation is calibrated on an as-needed basis.

Gap Analysis
No Gaps

DOE-HDBK-1169 (2.3.8)

-- _.- -- - ---_.- - . ---- _. - -
Airflow direction is verified at key points within the bUilding during scheduled inspections to verify that the ventilation systems are
functioning as intended. Findings are forwarded to the Design Authority Engineer.

.. _- --~
Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.8.3 Integrated system

performance testing is
specified and performed.

Functional startup testing is performed on individual ventilation systems after major maintenance events (ex. the replacement of a
fan) to insure that interlocks and controls function as designed.

Functional testing is required by the TSR of the B&C CHEX (Normal Exhaust) system plenum low pressure alarms every 18
months.

A functional test of the B&C CHEX (Diversion Exhaust) system interlocks which interact with the Section F exhaust fans is
required every 18 months in accordance with Operation's Best Management Practice Surveillance Evolutions.

A functional test of the B&C CHEX (Diversion Exhaust) system overpressure interlocks is required every 18 months in
accordance with Electrical & Instrumentation Preventative Maintenance System.

A functional test of the simultaneous B&C CHEX (Diversion Exhaust) system actuation interlock is required every 18 months in
accordance with Operation's Best Management Practice Surveillance Evolutions.

Gap Analysis
No Gaps - Integrated CHEX (Normal and Diversion Exhaust) system performance testing is performed as required.
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Filter life (shelf life, service life, total life) expectancy should be determined. Consider: filter environment: maximum delta-P,
radiological loading, age, and potential chemical exposure.

'- - - ~-'====

CHEX (Normal Exhaust) Systems
The Sections B&C CHEX HEPA filters are controlled by TO-06-014, Control of TSR HEPA AET and Engineering Standard
15888 (HEPA Filter Requirements) which is the basis of DOE-HDBK-1169 Appendix C. Maximum HEPA shelf life is three (3)
years and maximum HEPA total life is ten (10) years.

9 - Maintenance

Filter service life program
should be established.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

Gap Analysis
No Gaps - The Sections B&C CHEX (Normal Exhaust) HEPA filter maximum service life of 10 years has been established and
controlled by the SRNL HEPA Filter Database and Computerized Maintenance Management System. Nominal CHEX HEPA
filter changeout plans are begun at seven (7) years (Computerized Maintenance Management System) to ensure compliance
with the ten (10) year requirement.

CHEX (Diversion EXhaust) Systems
Sections B&C CHEX (Diversion Exhaust) system has no HEPA filters.

Gap Analysis
No Gaps
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections B/C - Central Hood Exhaust)

10 - Single Failure

10.1 Failure of one component
(equipment or control) shall
not affect continuous
operation.

10.2 Automatic backup electrical
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

Address potential failures (example failures -. fan, backu-p power supply, switchgear}

Failure of a single fan for the Sections B&C CHEX (Normal EXhaust) system is backed up by a standby fan. Their fan discharge
dampers fail open on loss of instrument air and closed on loss of power. All four fans in each section are provided power by the
same motor control center which is provided power from the Sand Filter DIG.

Gap Analysis

Gap Number 6:
Discretionary Gap - Fan Motor Control Centers (MCCs) are fed by the same DIG.

Failure of a single fan for the Sections B&C CHEX (Diversion Exhaust) system is backed up by a standby fan. However, the
start control loop for both B&C CHEX (Diversion Exhaust) fans must be redesigned so that the standby fan does not always
come on line during diversion testing.

Gap Analysis

Gap Number 7:
Discretionary Gap· Performance of two of the four Diversion fans is limited by poor fan inlet conditions (system effect).

[DOE Guidance Document does not proVide any specific evaluation 'guid'Lance discussion for this criteria]'- ----.'., .... -

CHEX (Normal Exhaust) Systems
In the event of a power failure, one of the four CHEX fans in each section will start automatically. The remaining three CHEX
fans in each section are provided with standby power, but must be started manually from the Control Room or from local hand
switches at the fans.

Gap Analysis
No Gaps - Standby power is available to all critical instruments and equipment.

CHEX (Diversion Exhaust) Systems
In the event of a power failure, standby power will be provided to all Diversion fans. If the Diversion fan was running, it will restart
automatically. The other fan will be available for normal automatic standby service.

Gap Analysis
No Gaps· Standby power is available to all critical instruments and equipment.

---- - ------

-~bOE-O 420~1'B (Facility­
.Safety, Chapter I, Sec_
:3.b(8))

! DOE-HDBK-1169 (2.2.7)

- ----- -- ------- ------------
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A·- B/C-CHEX (Sections BIC - Central Hood Exhaust)

10.3 Backup electrical power shall
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

-_. - - . - ._--_.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

- -- - _.. --- -- -_._- -- - --
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-CHEX (Sections BIC - Central Hood EXhaust)

11 - Other Credited Functional Requirements

11.1 Addre-ss"any-specific - -tbOE-Guldanee-Document-does not provide any specificevaiuatio-n-guldancediscussion for this criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA

None

Gap Analysis
No Gaps
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-HV (Sections B/C - Heating and Ventilating)

0.1 System Description N/A

o-Ventilation System Description & References.. -- ----.-----------.--------------------iNiA

0.2 System References

System Description
The Sections B&C Change/Restroom Heating and Ventilating (HV) exhaust systems are two independent low volume systems
that exhaust directly to the atmosphere. No standby fans are provided and the fans are not connected to standby power. The
building framing, roof slabs and floor slabs have been qualified to PC-3. The building shell walls (windows and transite panels)
have been qualified to PC-1. Interior partitions, systems and components are qualified to a mixture of PC-1 and PC-2.

N/A

Standards
o DuPont Specifications 3027, 3017, 8728.
o DuPont standard H16J, Flexible connections

References
System Design Descriptions (SDDs):
o M-SYD-A-00021, HVAC System Design Description

Air Balance Test Procedures (TPs):
o TP-02-773A-BW ING-01, Sec B Air Balance Test Procedure
o TP-03-773A-CW ING-01, Sec C Air Balance Test Procedure
o 5Q1.2 Procedure 484, Building Air Survey

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007, SRNL Technical Area Documented Safety Analysis (DSA)
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs)

Drawings
o W156550, HV Roof Plan - Section B
o ST4-11068, HV Ducting Plan - Sections B&C
o W156551, HV Plan - Section C
o ST5-11067, HV Roof Plan Details - Section B&C
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

1.1 Pressure differentialsh-ould be Numberof zon-es as'credite'dby'accfden't-analysis to control hazardous'malerial r6lease; demo-nstrate by use considering' _. -'-jbOE:f.-lDBK-1169 (2.2.i:f)
maintained between zones potential in-leakage. I ASHRAE Design Guide
and atmosphere.

The'SectionsB&C restroomarea-HV(Exhaust) Systems-help to maintain' pressure differentials betwe'en the mainfloorservice­
corridors and atmosphere.

Gao Analysis
No Gap - Proper DPs are assisted by the HV system fans.

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

[DOE Guidance Documentdo~~- not provid"s';ny·specific evaluationg~'id~nce discussion for this criteria]

, ---_._­
-------- ----

The Section B&C restroom area HV (Exhaust) systems are fabricated from 22 gauge galvanized steel.

Gap Analysis
No Gap - The materials of construction are appropriate for all conditions.

-- - - - -~- ---------~ ------

1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

The Sections B&C restroom area HV (EXhaust) Systems help to maintain pressure differentials between the main floor service
corridors and atmosphere. In the event of a power failure they would not be operable, however the partial shutdown of
ventilation systems is addressed by operating procedures TO-06-011 , Reduction/Restoration of C Section CHEX and
TO-06-015, Reduction/Restoration of Section B CHEX. The HV Systems would not be directly impacted by the four relevant
accident scenarios.

Gap Analysis
No Gap· Proper DPs are assisted by the HV system fans for all conditions.

1.4 Confinement ventilation' - '-'Address: ' ---,-.

systems shall have 1) Type of filter (e.g., HEPA, sand, sintered metal);
appropriate filtration to 2) Filter sizing (flow capacity and pressure drop);
minimize release. 3) Decontamination Factor vs. accident analysis assumptions.

The s;ctio~ B&C'restroom are~ HV (Exhaust) systems'are'n~t HEPA fiit~red."

Gap Analysis

Gap Number 8:
Discretionary Gap - The two B&C HV sub-systems do not have HEPA filtration.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

2 - Ventilation System - Instrumentation & Control
i 1- Providesystem status----Address key information to ensure system operabilitY(-e:g,~ystemdelta:P.- filter press-ure dro-pf ----------­

instrumentation and/or alarms.

-The SectlonsEf&C restroom area HV(Exhaust) systems(o-ne fan per section) have neither ventilation status Information nor
alarms provided to the Control Area Operator (CAO) in the C041 Control Room.

Gap Analysis

Gap Number 9:
Discretionary Gap - The two B/C-HV sub-systems do not have any local or remote system status instrumentation or alarms.

ASME AG-1'
DOE-HDBK-1169

I

ASH RAE Design Guide
(Section 4)

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

2.3 Post accident Indication of
filter break-through.

.. ----~~---_._... ~~----~-,....

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

The Sections B&C restroom area HV (Exhaust) system fans (one per section) are not interlocked with any of the main floor
HVAC supply fans.

Gap Analysis
No Gap - These low volume HV fans are not expected to significantly impact the facility air balance under abnormal or accident
conditions.

Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.

The Sections B&C restroom area HV (Exhaust) systems discharge directely to the environment from the tertiary confinement
zone. They do not have HEPA filters or any provision for exhaust air monitoring.

Gap Analysis

Gap Number 10:
Discretionary Gap - Emission points from tertiary confinement zone do not have post accident indication of filter break through.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

2.4 Reliability of control system to Address, for example, Impacts of potential common mode failures from eve-nts that would require acti-veconfinement functlo-n-:- -!Db-E--=-HD-B-K---=1"169 (2.4)
maintain confinement function
under normal, abnormal and
accident conditions.

The Section B&C HV Systems are not expected to significantly impact the facility air balance under abnormal or accident
conditions. All controls are local for the system are local except an automatice shutdown circuit interlocked with the diversion
system controls. If a control system is added to close the gaps for criteria 2.1 it will have the required reliability to control the
system.

Gap Analysis

Gap Number 9:
Discretionary Gap - The two B/C-HV sUb-systems do not have any local or remote system status instrumentation or alarms.

__ .".,.. ....... r __ ., ... _ ••

2.5 Control components should [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]
fail safe.

-'-- - - . -----

The Sections B&C HV fan controls are fail safe and will continue to run if a control component fails while the fan is running.

Gap Analysis
No Gap - Control components for the Sections B&C HV systems are fail-safe.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- B/C-HV (Sections BIC - Heating and Ventilating)

3 - Resistance to Internal Events - Fire

3.1- Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

~bBK-1169(10.1-)

iDOE-STD-1 066

- - -- --------------- - - - - --=~------------- -- - =~--~--

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 ·Confinement ventilation ---Req'uJred for new facilitj~~·;·as ;equired by the accid~"'nt analysis for existingf~ciliti~··(djscretionary).
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

----- - -- -------

As-dlScusse<:i"in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table1'-this-evaluation criteriaiS--NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, Janu8ry /lOOR.
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only reqUired if the accident analysis
takes credit for the active confinement ventilation system.
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ASME AG-1 (AA)
DOE0420.1B

:DOE-HDBK-1169 (9.2)

If the active CVS system is not credited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

~A;-discussed in Table 4-=-3tr~-n~~itt~i~tterSRNL-RoE~ooi-06063,Ati~~hment4~T~ble 1, this eval~-aiioncriierTai;-NOT 0" _.

APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

4 - Resistance to External Events - Natural Phenomena - Seismic
. _. _._--,. ---- -_ .. -- _._- ---

Confinement ventilation
systems should safely
withstand earthquakes.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections BIC - Heating and Ventilating)

4.1

PageA7-29



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWind
-If -the actiVe-CVSlSn-o-t-credited ina t-orn-a-docon-Clition there is no need to evalu-ate-that performa-nce and/or design-attribut-e-for lObE 6420-:1B --_.. -

the confinement ventilation system (discretionary). I DOE-HDBK-1169 (9.2)
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safely Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

._-_._._~----,_.,. _..... __ .. __ .._--- ._ ....__..

If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation GUidance Addendum, March 6. 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006. Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-HV (Sections B/C - Heating and Ventilating)

Confinement ventilation If the active confine"ment ventilation syStemf;''-not credited for this event there is no need to evaluate-tha"fpertormance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

-- -- ------ --------- -----
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

7.1 Administrative controls should Ensure appropriately thought out response to external threat is defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

'- !_~_~an~_'=__Fir~~_~~~_~~t~r~~__ _

---_.__.--- -------- -_._-_ .. - ------_._-_. __ . - -
The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires from spreading out of
control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally developed for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis
No Gap - Administrative controls are sufficient to protect the confinement ventilation systems frum barrier threatening events.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

8 - Testability
- - - _. -

Design supports the periodic Ability to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

- - - .-

The Sections B&C restroom area HV (Exhaust) Systems do not have HEPA exhaust filters that can be tested.

Gap Analysis
No Gap - Periodic inspection and testing of HEPA filters will be indicated if HV HEPA filters are added.

--rr50E-HDBK-1169 (2.3.8)
'ASME AG-1
ASME N510

----- --
8.2 Instrumentation required to

support system operability is
calibrated.

8.3 Integrated system
performance testing is
specified and performed.

Credited instrumentation should have specified calibration / surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

._------- ---- -- - -- -------- --- -- ---_._-_ .._- ...- -- - - --- -- ------_._-
The Sections B&C restroom/area HV (Exhaust) systems has no instruments to calibrate_

Gap Analysis
No Gap

~ . . .". ~. - - -

Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

The Sections B&C restroom/area HV (Exhaust) Systems have no integrated test requirements in the TSR.

Gap Analysis
No Gap - Sections B&C HV systems have no required integrated testing.

------- -- --
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-o0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

Filter service life program
should be established.

9 - Maintenance I
.Filterllfe(shelf life, service Iife,totailifeyex·pectancy should be determined."COnsider: filter environment. maxfmum deita-~ IDOE-=-H5BK-1169(3~
radiological loading, age, and potential chemical exposure. App C)

The Sections B&C restroo·m~-;.~~ HV(Exh;ust) Systems do not have HEPAexhaustfihers. If HEPA-filters a~~ ;:iddecfunder- G·~·p~
for Criteria 1.4 they will be managed in accordance with Engineering Standard 15888 which is the basis of DOE-HDBK-1169
Appendix C.

Gap Analysis
No Gap - Sections B&C HV systems have no HEPA filters.
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I DOE 0420.1 B (Facility
'Safety, Chapter I, Sec.
i3.b(8»)

10 - Single Failure

.Address pote-ntial- failures (example failures - fan, backup power supply, sWitchgear).Failure of one component
(equipment or control) shall
not affect continuous
operation.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

The Sections B&C HV Systems are not expected to significantly impact the facility air balance under abnormal or accident
conditions and have no installed backup components or power supplies.

Gap Analysis

Gap Number 11:
Discretionary Gap - Two exhaust sUb-systems are not provided with redundant fans..

10.2 Automatic backup electrical
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

---- _._-- --_. -- - -- - ---- - ._----- - - ---

The Sections B&C restroom area HV (EXhaust) systems will not operate in the event of a power failure.

DOE-HDBK-1169 (2.2.7)

Gap Analysis

Gap Number 12:
Discretionary Gap - The two B/C-HV sub-systems fans do not have automatic back-up power.

10.3 Backup electrical power shall NOTE: Safety Class is addressed through previous line.
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

"iSOE-HDBK-1169 (2.2.7)

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
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Attachment 7 .- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HV (Sections B/C - Heating and Ventilating)

11 - Other Credited Functional Requirements

11.1 Address any specific-----[-DOE Guidance Document does not provide any specifi-c evaluation guidi:lncediscussion-for thiscriteria)
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
NoGap
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o- Ventilation System Description & References

N/A

DNFSB Recommendation 2004-2 SRNL-DIR-2007-0010B, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HVAC (Sections BIC - Heating, Ventilation & Air Cond.)

0.1 System Description

System Description
The Sections B&C Heating Ventilation and Air Conditioning (HVAC) Systems (Figure B) provide conditioned air to the offices
and corridors (tertiary confinement zone) as well as directly into the labs. The system operates at 1/3 capacity on a loss of
normal power or in CHEX diversion mode (supply air to offices only). The combined systems consist of 17 100% outside air
units and a number of booster cooling units. The building framing, roof slabs and floor slabs have been qualified to PC-3. The
bUilding shell walls (Windows and transite panels) have been qualified to PC-1. Interior partitions, systems and components are
qualified to a mixture of PC-1 and PC-2.

-------_.
0.2 System References N/A [N/A

Standards
o DuPont Specifications 3027, 3017, 8728.
o DuPont standard H16J, Flexible connections

References
System Design Descriptions (SDDs):
o M-SYD-A-00001, HVAC System Design Description

Air Balance Test Procedures (TPs):
o TP-02-773A-BW ING-01, Sec B Air Balance Test Procedure
o TP-03-773A-CW ING-01, Sec C Air Balance Test Procedure
o 501.2 Procedure 484, BUilding Air Survey

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007, SRNL Technical Area Documented Safety Analysis (DSA)
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs)

Drawings
o W156514 through W156517, HVAC Service Floor Ducting Plan - Section B
o W156518 through W 156521, HVAC Service Floor Ducting Plan - Section C
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._._--- _._--

The Sections B&C HVAC (Supply Air) systems proVide clean conditioned air to the building. Ducting is fabricated from 24
gauge galvanized steel and insulated where appropriate. Some insulation contains asbestos. Supply fans are fabricated from
carbon steel. Flexible connections between fans and ducting or fans and casing are made of fabric collars. Collars are mounted
over galvanized steel spool pieces with a maximum end to end gap of approximately 1". Fabric is non-burning neoprene
attached to spool pieces with stainless steel bands. Seams are glued joints.

i DOE--HDBK-1169 (2.2.5)­
'ASME AG-1

-1"D6E~I:IDBK-1169(2X9)­

ASHRAE Design GUide

Lab Hoods / Gloveboxes / Ducting through 1st testable HEPA filter stage
Labs! Filter Rooms / Equipment Rooms I Service Corridor
Personnel Corridors / Offices / General Service Floor Area
Sections A&D / Offices

The HVAC Systems are designed to maintain the primary containment zones at a negative pressure with respect to surrounding
areas such that a positive airflow is maintained into the primary confinement zones from the secondary confinement zones.

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement
o Administrative Area

1 - Ventilation System - General Criteria

Gap Analysis
No Gap - DPs are properly maintained under normal conditions.
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The Sections B&C zone flows and ventilation system interactions are described in the specific SOD documents (see references
Section 0.2). Differential pressures (DPs) are not measured directly, but are maintained between zones by monitoring and
balancing air flows. Periodic monitoring is conducted, including hood face velocities (Procedure 4Q/401) and air flow directions
(Procedure 5Q1.2/484). Air balances are regularly conducted on all ventilation systems within a building section to verify facility
design basis flows, as documented by the Sections B&C Air Balance test procedures (see references Section 0.2). Key system
parameters are recorded on a daily and weekly basis (operator rounds listed in references Section 0.2) which allows monitoring
of ventilation system function and performance.

Gap Analysis
No Gap - Materials are appropriate for the expected service.

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

1.1 Pressure differential"shouidbe Numberof zones"as credited bY accide-ntanalysis to control hazardous materiaJrele-ase;-demonstrateby use considering
maintained between zones potential in-leakage.
and atmosphere.
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1.3 Exhaust system should
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

As required by accident analysis to prevent accident release.

The 773-A Building HVAC Systems consists of intake ducting, dampers, fans, filters banks, associated controls and
instrumentation. During normal operation these multiple systems run continuously within defined performance parameters to
maintain the proper containment air flow balance.

The HVAC System components are adequate for normal and abnormal operation. Abnormal conditions include power failure,
partial shutdown, or activation of the CHEX (Diversion Exhaust) system. In the event of a power failure, conditioned air will be
supplied to clean areas only. All supply systems receiving outside air have freeze stats to automatically shut the fans down to

prevent component damage due to freezing temperatures. Office and laboratory supply fans share a common outside inlet and
windbox. Supply air (HVAC) fans that supply laboratory spaces have automatic dampers on the fan discharge that close if the
fan is de-energized to prevent the possibility of the backflow of air from the laboratories to the inlet of the office supply fans.
Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011, Reduction/Restoration of C Section
CHEX and TO-06-015, Reduction/Restoration of B Section CHEX. Activation of the CHEX Diversion system shuts down
approximately 2/3rds of the Sections B&C supply air (HVAC) fans to insure that the facility air balance is maintained.

The following accident scenarios are considered.

Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs with no consequential fire ­
Ventilation systems would operate normally to maintain a positive pressure differential into the effected lab.

Explosion - Glovebox Overpressurization - same as above.

Explosion - Accumulation of Distributed Flammable Gas with no consequential fire - same as above.

Drop / Spill - Ventilation systems would operate normally to draw lab/cell air towards hoods. Normal room infiltration would
contain the spill to the effected lab/cell. If the exhaust system HEPA filter plugs, the contaminants would be contained within the
lab and ductwork. If the HEPA is compromised and contamination is detected in the B or C stack, the Diversion system would
be placed in service to direct exhaust air to the Sand Filter. If filter housings or ducting are compromised, the RREX systems
would contain the contamination.

Gap Analysis

Gap Number 2:
Discretionary Gap - Isolation dampers are not provided to isolate individual portions of the supply system.

Note: Also see 773-A Sections B&C CHEX and 773-A Sections B&C PHEX.
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I

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop):
3) Decontamination Factor vs. accident analysis assumptions.

._------------ ----------- ----------_.. ------------_ ..._----- --

The SectjonsB&C_HVAC (SuPP4t-Airf-systems have_replacpah1e hlanketJilters, installed...to.tilter incoming suppl}Ulir. _

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HVAC (Sections B/C - Heating, Ventilation & Air Cond.)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Gap Analysis
No Gap - Sections B&C HVAC systems do not have HEPA filtration.
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-Th~-S-e~tions B&C HVAC(SuP"P,y Air) syste~-;T~b~~tfifan-s-per-secti~)h~~~-neith~~-statusinfo-rmationnoralar~~ p~~id~d
to the Control Area Operator (CAO) in the C041 Control Room (CR).

2.1
.- - -- .._.- --

Provide system status
instrumentation and/or alarms

2 - Ventilation System - Instrumentation & Control

Address key information to ensure system operability (e.g., syste'rri delta-P, fiTter pressure-eiropf'

Gap Analysis

Gap Number 13:
Discretionary Gap - The B/C HVAC systems do not have any remote system status instrumentation, control or alarms.

Gap Number 14:
Discretionary Gap - There is no ~P measurement between the atmosphere and the tertiary confinement zones.

- "-:AS-ME AG="- .--­
,DOE-HDBK-1169
ASHRAE Design Guide

: (Section 4)

- --- ---------- --------------------

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

DOE-HDBK-1169
;ASHRAE Design Guide
:(Section 4)

The Sections B&C HVAC (Su-ppIY~Air)~y;t~;n fans (about 17 per section) are not int-erlO~k~d ~ith th'ei7CHEX'and PHEX-~ -
counterparts.

Gap Analysis

Gap Number 3:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems.

2.3 Post accident indication of
filter break-through.

Note: Also see 773-A Sections B&C CHEX and 773-A Sections B&C PHEX
• ~ ~_~ ,. L .~__~_________ •

Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.

The Sections B&C HVAC (Supply Air) systems are not impacted by the accident scenarios related to exhaust filter
break-through.

Gap Analysis
No Gap - Sections B&C HVAC systems do not have exhaust filters where breakthrough would occur.

-_.__.. _-- ----- ---
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-- --- -- -_. _._--------- ----------
2.4 Reliability of control system to Address, for example, impacts of potential common mode failures from events that would require active confinement function.

maintain confinement function
under normal, abnormal and
accident conditions.

'j DOE-HDBK-1169 (2.4)

, ==,=~.._'=====
Abnormal conditions include power failure, partial shutdown, or activation of the Diversion system. In the event of a power
failure, conditioned air will be supplied to clean areas only (Sections B & C main floor offices and one Section B service floor
mezzanine). Office and laboratory supply fans share a common outside inlet. All supply systems receiving outside air have
freeze stats to automatically shut the fans down to prevent component damage due to freezing temperatures. Supply fans that
supply laboratory spaces have automatic dampers on the fan discharge that close if the fan is de-energized to prevent the
possibility of the backflow of air from the laboratories to the inlet of the office supply fans. HVAC systems do not have installed
backup systems. Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011,
Reduction/Restoration of Section C CHEX and TO-06-015, Reduction/Restoration of Section B CHEX. Activation of the
Diversion system shuts down approximately 2/3rds of the Sections B&C Supply fans to insure that the facility air balance is
maintained. Procedures control Lab Operations during abnormal conditions.

Possible abnormal condition would be loss of steam reheat during periods of high humidity. This could result in condensation
within confinement ducting, possibly wetting the HEPA filters which may reduce airflow and may result in contamination wicking
through the filter media. Under the four accident scenarios, the Supply air HVAC systems would function normally.

The Sections B&C HVAC supply air system fans are periodically monitored by Operations personnel on their rounds during
normal conditions. System flow manipulations during all operating conditions are locally made at each fan according to
Abnormal Operating Procedures (AOPs) and Emergency Operating Procedures (EOPs).

Gap Analysis

Gap Number 13:
Discretionary Gap - The B/C HVAC systems do not have any remote system status instrumentation, control or alarms.

Note: Also see B/C-HVAC Criteria 2.1.

2.5 C-ontrol components should [DO{Guidanee Document does not provide any specific evai'uaiTon guidance discussion for this criteria)
fail safe.

All control equipment for the Sections B & C HVAC systems are designed to be fail safe. Automatic discharge dampers are not
installed and/or operational on all of the lab supply fans to consistently close on loss of normal power.

Gap Analysis

Gap Number 2:
Discretionary Gap - Isolation dampers are not proVided to isolate individual portions of the supply system.
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Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

3.2 Confinement ventilation
systems should not propagate
spread of fire.

3 - Resistance to Internal Events - Fire

Required for new facilities; as required by the accident anaiysis for existing facilities (discretionary).
Must address protection of filter media.

•As d(scuss-;d in-Table 4~3 trans~ttalletter SRNL-ROE-2007~00063, Attachm~nt 4, Table 1, this evaluation crii;ia is-NOT -­
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis

take~.::r~~.!!!~r.~~e active c~~f~Elm_ent ventila!~o_~ ~y~!~m. _
Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Address fire barriers, fire dampers arrangement.

--_._-

As discussed in Tabie 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment-4~Tab-le "{th-is evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
_~a~es credit for th~ _a~t~v~_~o~finem~nt v~~la_tion system. _
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4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic
.. ------

If the active CVS system is not credited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

As'di~~ussed in Table 4~3 t~ansmittalleit;;r sRt\iL-ROE-2007-ocio6-3, Attachment 4', Table 1,- th'i~~valuation c~it~7ia-is Nch- ­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWlnd

If the active CVS is not credited in a tomado condition there is no need to evaluate that performance and/or design attribute for
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

"1 - -DOE 0420.1B
IDOE-HDBK-1169 (9.2)

. - ----=.-=------~-----":_----~-~

DOE 0420.1B
DOE-HDBK-1169 (9.2)

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

___~~_ _ ~ ~ r __~~ ._._, ~ ~-._c _ •• •

If the active CVS is not credited In a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

Confinement ventilation
systems should withstand
design wind effects on system
performance.

5.2

As discussed in Table 4-3 transmittal letter SRNL-ROE-26o"7-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evall:Jation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
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6 - Other NP Events (eg. flooding, precipitation)

6.1 Confinement ventilation If the active confineme-rit ventilation sysiem is-not credited forthls event there Tsno-needto e-val'uate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

--- ---------- ---- --_._-

Page A7-46

roofb 420~ 1B'--­

IDOE-HDBK-1169 (9.2)



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-HVAC (Sections BIC - Heating, Ventilation & Air Cond.)

7 - Range Fires I Dust Storms
.. - -- - - - -

7.1 Administrative controls should Ensure appropriately thought out response to external threat is defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires from spreading out of
control.

- - --TDOE-0 420.1B

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally developed for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis
No Gap - Administrative controls are sufficient to protect the confinement ventilation systems from barrier threatening events.

---- --------
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ASME AG-1
ASME N510

. - - - ._..-

Ability to test for leakage per intent of N510.

8 • Testability

Design supports the periodic
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7·· Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- B/C-HVAC (Sections B/C - Heating, Ventilation & Air Cond.)

------------------- --- -_. ------ -------
Sections B&C HVAC supply fan windbox prefilters are changed out periodically (at least annually). Main and Service Floor door
and wall register prefilters are changed on frequencies ranging from semiannual to annual. There are no in-service inspection
requirements.

Gap Analysis
No Gap - Sections B&C HVAC systems have no testable or inspectable exhaust filters.

-_. -_. _._-- ---_._-- - - -
8.2 Instrumentation required to

support system operability is
calibrated.

.... - .., .. , . . __ . - .. .... ... . ... . .. _ ..
Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

.. .... ----1 DOE-HDBK-1169 (2.3.8)

The Sections B&C HVAC (Supply Air) systems have no calibration requirements in the TSR.

Non-safety instrumentation is calibrated on an as-needed basis.

Gap Analysis
No Gap - Sections B&C HVAC systems have no calibration requirements.

8.3 Integrated system
performance testing is
specified and performed.

The Sections B&C HVAC (Supply Air) systems have no requirements in the TSR for integrated system performance testing.

Testing of the interlocks between the HVAC system and CHEX Diversion system are not credited in the accident analysis but is
tested on a periodic basis as part of the CHEX Diversion system integrated testing.

Gap Analysis
No Gaps
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9 - Maintenance

9.1 Filter service life program
should be established.

Filter life--(shelf life, service life, total life) expectancy should- be d-etermined. -Consider: filter environment, maxfmum delta-P,
radiological loading, age, and potential chemical exposure.

- -- - ..: - --.- -.....:......:..=::-

Sections B&C HVAC units do not use HEPA filters. A service life program is not required.

Gap Analysis
No Gap - Sections B&C HVAC systems do not use HEPA filters.
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10 - Single Failure I
'--==':.,.,..",...,.,,.,..,,..,,........,...,.....----..,..--~=========~======-"======;===""".,,,,,,....,...=
10.1 Failure of one component - -Address potential failures (example failures - fan, backup power supply, sWitchgear). - ---------. ~OE 0 42b~ 1B'(Fa~

(equipment or control) shall I ~afety, Chapter I, Sec.
not affect continuous :3.b(8))
operation.

-- - _. -_. - -_. - _._.- ---_.- - _..

The Sections B&C HVAC (Supply Air) systems include approximately 17 fans each. It is unlikely that more than a 2 or 3 of these
fans might fail at the same time. Procedures are established and in place to identify these failures and to implement mitigating
actions. In the event of a power failure, the office supply fans, providing air flow to the main floor of Sections B&C, and one
service floor supply fan will operate on standby power.

Gap Analysis
No Gap - No single failure in the Sections B&C HVAC systems will prevent critical confinement equipment from operating.

- - - -
10.2 Automatic backup electrical

power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

---~- _._ .. _._---
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

- . ... -- - . ..:... _. "- .:

In the event of a power failure, the office supply fans providing air flow to the main floor of Sections B&C and to one service floor
supply fan will operate on standby power from a diesel generator. All other fans will not operate.

Gap Analysis
No Gap - No single fan failure in the Sections B&C HVAC systems will prevent normal operation. A power failure will still permit
key confinement ventilation HVAC fans to operate on standby power.

10.3 Backup electrical power shall -N-O-T-E-:~-a-f~-C-la-s~~~-a~d~d-~-s-s'e-d~t7h-ro-u-g~h-p-re-v~io-u-s~li~n-e.-------------------------~iDOE-HDBK-1169 (2.2.7)

be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

_._-_.- --- ._-
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11 - Other Credited Functional Requirements

11.1 Address any specific .. [DOE Guidance Documentdoes not-provide anyspecific evaluation guidance discussion for this-criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gap
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0.1 System Description

0.2 System References

0- Ventilation System Description & References
.....--N/A

System Description
The Off-Gas Exhaust (OGE) system serves gloveboxes and other special process enclosures equipped with inlet and outlet
HEPA filters. Two interconnected OGE sUb-systems service Sections B, C and F. Each sub-system has a normal and standby
two stage HEPA filter housing, a normal and standby exhaust fan on diesel generator power and discharge to the SRNL Sand
Filter. See Figure A. The building framing, roof slabs and floor slabs have been qualified to PC-3. The building shell walls
(windows and transite panels) have been qualified to PC-1. Interior partitions, systems and components are qualified to a
mixture of PC-1 and PC-2.

N/A

Standards
o DuPont Specifications 3027, 3017, 8728.
o M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 1997
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units. 1996.

References
System Design Descriptions (SODs):
o M-SYD-A-00002, Off Gas Exhaust (OGE) System Design Description

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, 02/07/07
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007, SRNL Technical Area Documented Safety Analysis (DSA)
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs)

DraWings
o M-M6-A-0193 - Section B OGE P&ID Sheet 1 of 3
o M-M6-A-0194 - Section B OGE P&ID Sheet 2 of 3
o M-M6-A-0195 - Section B OGE P&ID Sheet 3 of 3
o M-M6-A-0197 - Section C OGE P&ID Sheet 1 of 4
o M-M6-A-0198 - Section C OGE P&ID Sheet 2 of 4
o M-M6-A-0212 - Section C OGE P&ID Sheet 3 of 4
o M-M6-A-0199 - Section C OGE P&ID Sheet 4 of 4
o M-M6-A-0200 - Section F OGE P&ID
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- BfCfF-OGE (Sections BfCfF - Off-Gas Exhaust)

1 - Ventilation System - General Criteria

1.1 ' Pressure-differential shouldbe--Numberofzones as c'redited by accident an-alysis to c-ontrol hazardousmaterial release; demonstrate by use-cOnsidering-
maintained between zones potential in-leakage.
and atmosphere.

jbOE-HD'EIK-1169 (2.2.9)
ASHRAE Design Guide

Confinement Zones
• Primary Confinement
• Secondary Confinement
• Tertiary Confinement

Gloveboxes, Intermediate Level Cells and Vacuum Pump Boxes
Labs containing gloveboxes and associated mechanical rooms
Building exterior shell including Offices, Corridors and General Support Areas around
Lab Modules and mechanical spaces

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

The Off-Gas Exhaust (OGE) system serves gloveboxes and Intermediate Level Cells (ILCs) - tightly sealed process enclosures
that handle corrosive chemicals and radiological materials, and which are equipped with inlet and outlet HEPA filters. These
enclosures serve as the primary confinement zone boundary. Secondary and tertiary confinement zones are maintained by other
ventilation exhaust systems.

Those gloveboxes that contain inventories above Hazard Category 3 thresholds of DOE-STD-1 027-92 are credited as follows:
• Provide a passive confinement function that isolates radioactive materials from the facility workers (SS function).
• Provide a passive confinement function that allows the Off-Gas Exhaust System to sweep the glovebox of any process
flammable gases to prevent a flammable gas explosion (SS function).

Facility gloveboxes are administratively maintained at a vacuum of 0.5 to 1.0 in. wc vacuum relative to the surrounding space.

The OGE system fans have abundant capacity to induce an inward air flow in the event of an open gloveport or passthrough in
order to protect facility workers.

Gap Analysis
No Gap.

----------

[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

The OGE system ductwork is fabricated from stainless steel pipe, either grade 304 LC (low carbon) or grade 347 . The material
was selected to be resistant to corrosion resulting from chemical fumes, an anticipated effluent of laboratory gloveboxes. System
dampers are also constructed from stainless steel with chemically resistant valve trim. The filter housings are also constructed
from grade 304 stainless steel and use neoprene gaskets for chemical resistance. The system fans are constructed from carbon
steel with applied protective coatings. Recent ultrasonic pipe thickness measurements on the OGE main exhaust headers
indicated that the original wall thickness has negligible degradation from corrosion.

Gap Analysis
No Gap.
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Exhaust system should As required tly accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -. Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- B/C/F-OGE (Sections B/C/F - Off-Gas EXhaust)

1.3

The OGE system facilitates the confinement feature of the facility gloveboxes. The system is of large physical size spanning
many areas of the building, such that one local accident event would not have an overall effect on the system operation. The
system is not credited in the DSA with surviving an NPH (earthquake) event. The HEPA filter housings are located in a
dedicated filter room which is segregated from the common accident initiator (flammable gas). The HEPA filter housings are a
totally enclosed design. Process flammable gas generated in an individual glovebox would be diluted many times below the lower
flammable limit prior to entering the filter housing. Thus an explosion involving the OGE filter housing is not credible.
Furthermore, the OGE filters do not constitute the final filtration boundary prior to release to the environment. The OGE system
discharges to the SRNL Sand Filter offering defense-in-depth protection.

Gap Analysis
No Gap.

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

-- --~--- ....._--~~_..- _.-.._--_....._._--
Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) D.~~~mination Fact~~~~ ~ccident ~~tS~ assumption.s: __.

The OG'E effluent is filtered by two stages of individually"tested HEPA filters in series. Prior to receipt the filters are tested at the
Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for a decontamination factor OF = 3333.
Decontamination factor has not been considered in the facility DSA. The filters are credited with confinement function only. not
dose reduction.

ASME AG-1
! DOE-HDBK-1169 (2.2.1)

A second set of redundant filters are installed in parallel as a standby exhaust path.

~ __ ,_ I ,~_" ~:I _ .• 1__ ._1. : -, _..J , "'lnA _ : 1__ 1 : ,.. 1.-. 1 f;I+ ..
Lavll I ILl r-\ 1l1~\J' !JUt "' ,..., JJI \Jv u U] '-'lI VV"""T " " OIVo..""" ,,""" , "' '..,,, ' ..,1"" , , \, ,... - •.

The HEPA filters are Flanders size GG-F (24x24x11.5) gel-seal filters rated for 1500 efm at 1.3 in.w.e. maximum initial pressure
drop, whieh is adequate for the maximum rated OGE fan capacity of 1100 cfm.

Gloveboxes and ILCs are equipped with outlet HEPA filters to minimize material build-Up in the exhaust system ductwork.
Gloveboxes and ILCs are also eqUipped with inlet HEPA filters.

Gap Analysis
No Gap.
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2.1 Provide system status
instrumentation and/or alarms.

2 - Ventilation System - Instrumentation & Control
lASME AG-1- .
;DOE-HDBK-1169
IASHRAE Design Guide_====,: (Section 4)

Differential pressure gauges are installed to measure room to glovebox DP for all facility gloveboxes.

Each of the two parallel filter trains in the OGE main HEPA filter bank has installed differential pressure instrumentation to
measure filter housing DP on a routine basis, and to measure individual HEPA filter DP on an as-needed basis.

Each OGE sUb-system has installed flow instrumentation indicating total exhaust airflow rate.

Exhaust air temperature indication is not required. The system handles ambient, conditioned air exhausted from the laboratory
rooms via the gloveboxes.

A pressure indicator is installed on each OGE sUb-system to measure system static pressure. These pressure indicators are
monitored daily as a TSR surveillance requirement. A local transmitter installed in each OGE SUb-system also sends a pressure
signal to the control room for separate indication and to activate a low vacuum alarm.

Gap Analysis

Gap Number 19:
Discretionary Gap - Not all glovebox are provided with outlet HEPA filter liP instrumentation.

Gap Number 20:
Discretionary Gap - Not all gloveboxes are provided with exhaust flow rate instrumentation.

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

The Off-Gas System is not equipped with a supply fan.

Gap Analysis
No Gap.

'IDOE~HDBK-1169

.ASHRAE Design Guide
I(Section 4)

_ ---:-:--=.==__J

·_----- - - ----_.

i3' Post accident indicationof-instrumentationsupports'post accident plan-nlngand' respons'e;sho'uld be'conside~ed Zriticai instrumentatiOn-for SC.
filter break-through.

'--=o.=-='_~"=------"

The OGE~'system effluent is monitoredby'an-isokinetfc'sampllng system and a Stack AirACtivity Alarm system at the discharge of
the SRNL Sand Filter that reports to the Control Room.

The air at the inlet to the SRNL Sand Filter is also monitored and alarmed in the Control Room.

Gap Analysis
No Gaps
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Reliability of control system to Address, for example, impacts of potential common mode failures from events that would require active confinement function.
maintain confinement function
under normal, abnormal and
accident conditions.

The accidents evaluated by this report are as follows:
Explosion - Glovebox Overpressurization
Explosion - Distributed Flammable Gas
Drop! Spill
Process Explosion - Unstable Lab Chemical or Process Flammable Gas or VOCs

The relevant accident for the OGE system is Explosion - Glovebox Overpressurization.

From the facility DSA accident analysis - "Expansion volume cylinders, gas cylinders, positive displacement pumps, or other lab
equipment etc., explosive! pyrophoric material explodes inside glovebox resulting in breach of contaminated boundaries.

The active ventilation feature of the OGE system is expected to remain operable following a glovebox breach. An open gloveport
caused by a breached glove is <:In <:lnticipoted event, and the OGE system is expected to continue to prevent the release of the
glovebox contents following this event.

An explosion causing a breached glovebox would have negligible effect on the system fans and filters, because this equipment
is located in fan and filter rooms respectively, a significant distance from the glovebox laboratory modules. Glovebox exhaust is
typically transported by small bore pipe which connects to the main exhaust header, fabricated from large bore schedule 10 pipe.
This provides a robust system which is resistant to damaging pressure waves emanating from a glovebox explosion that are
dissipated over the long pipe run to reach the HEPA filter housing.

The system has redundant, parallel HEPA filters to enhance post accident reliability.

The two OGE fans are aligned as one operating, one in standby to provide redundancy. The fans are operated from the control
................... c 1,.., f h ,.. I.,... :,.. :........ 1,.., ,,'"' ~ ........... "',... .. t", "' .......un,.". h..,,..l,.,f)"'UI thy,",. ,,.,1,.., tho i~lo f"3n
, _ , __ ::1- -_''''-_''- ,...-.- .. ---- - .. ·"'--0' .,.- '-'.- ._.

The OGE fans are provided with standby power feed to continue operation following a failure of normal power.

Gap Analysis
No Gap.

I150E-HDBK-1 f69 (2."4-)-

I

----- .-----_._------
2.5 Control components should [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

fail safe.

_.. _._....-. --4!DOE-HDBK-1169 (i4)

The OGE fans are controlled from the facility control room. In the case of fan failure, the associated discharge damper closes
automatically to preclude backflow as the standby fan is placed in service. Operation of the fans is not credited in the DSA.

Gap Analysis

Gap Number 21:
Discretionary Gap - Failure of online fan does not automatically start the Standby fan.
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3 - Resistance to Internal Events - Fire

3.1 Conftnem'ent ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

Req'uired for new facilities; as required by the accident analy'sis for existing facilities (discretionary).
Must address protection of filter media,

, TDOE~HbBK~1169 (10.1)'
I DOE-STD-1 066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 Confinement ventilation ,- Requi~ed for'~ew facilities; as requir~d by the~a~cident "anaiysis for e~isting facilities (dis~retionary).
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4~ Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
.takes credit for the ~~~ive confi~ef!1ent v~ntil~tion ~stem.
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4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic
- ---- ._---- - - ---- - ---- -----

--~If the active CVS system is-not credited in a-seiSmic accidentcondition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

A~ discus;ed-(n Table-4-3 tran;~ittalletter SR-NL-RO{260j~o6063,Attachm~~t .(Tabie 1~this ~vajuation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only reqUired if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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5 - Resistance to External Events - Natural Phenomena - TornadolWind

5.1 Confinement ventilation - - - -'fthe active C\lS-i's not credited in a tornado-conditi-on there TSrio need to evalua-te'Ulat performance and/or desig-nattributefor -loOE c54io~1-B ,-
systems should safely the confinement ventilation system (discretionary). .DOE-HDBK-1169 (9.2)
withstand tornado Also, any tornado impact on the confinement ventilation system performance will be based on the current functional .
depressurization. requirements in the DSA

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

If th~e-active CVS is notcredite'd' in 'a-wind conditi"On there is no need to -evaluate ~that performance and/or design attribute for the· --. DOE0420.1 B
confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
.- - - ._. ---_.
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6 - Other NP Events (eg. flooding, precipitation)

6.1 Confinement ventilation-----Tf the active confinement ventilation system is riot credited forth is event-there is-noneecrto evalU-ate that performance andior-­
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

------- - . -----_.- - --------- .- ------- --
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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!DOE 0 4io.1 B
7 - Range Fires I Dust Storms

Administrative controls should -Ensure appropriately thought out response to -external threat is defined -(e.g. pre-fire- plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C/F-OGE (Sections B/C/F - Off-Gas EXhaust)

I

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They ~Isci-h;~~-a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. BUilding 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.
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De"sign supports the periodic Ability to test for leakage per intent of-N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
period ically.

8 - Testability

-, DOE-HDBK-1169 (2.3.8)
IASME AG-1

IASME N510

8.2 Instrumentation requ-(red to
support system operability is
calibrated.

The OGE system HEPA filter housings are totally enclosed bag-in/bag-out units with gel-seal technology. The filter housing has
all of the features prescribed in ASME N51 0, Section 10 to facilitate in-place HEPA filter testing, i.e injection ports and sample
ports to support HEPA filter aerosol testing.

In-place leak testing of HEPA filter installation is performed in accordance with Manual 2Y1 "HEPA Filter Testing Procedures",
Procedure 104 "General Surveillance Testing of HEPA Filters".

In-place leak testing is performed at scheduled intervals for installed testable HEPA filter systems to detect deterioration of filters,
gaskets or other causes that could result in leaks. The facility has established a TSR surveillance requirement to perform in place
aerosol testing of the HEPA filters at18 month intervals.

Gap Analysis
No Gap.

6editedTr;strumeniation should have -~pecifiedcalib;~tion/;urveill;~cerequireme~ts.­
Non-safety instrumentation should be calibrated as necessary to support system functionality.

DSA-credited instrumentation consists of the Section B/F OGE Header Pressure Indicator and the Section COGE- Header
Pressure Indicator, which are classified as Safety Significant. These instruments sense the exhaust header static pressure
(vacuum) which provides the credited indication of OGE airflow required to sweep flammable gases from the gloveboxes in
Sections B, F and C. The DSA requires these instruments to be calibrated and tested periodically to verify accuracy and
operability. The TSR contains a surveillance requirement to calibrate these instruments every 18 months. The TSR Linking
Document specifies facility procedure TE-48-043, "(TSR) Functional Check of B & C OGE Pressure Indicators" to perform the
calibration.

Additional non-DSA credited OGE system instrumentation is calibrated at less frequent intervals.

Gap Analysis
No Gap.
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8.3 Integrated system
performance testing is
specified and performed.

Required responses assumed in the accident analysis must be periodicaliy confirmed including any time constraints.

The operating and standby OGE fans are interchanged monthly us'lng an approved operating procedure. The system static
pressure is monitored twice daily by the facility operator round sheets. Each glovebox served by the system is monitored locally
for specified operating differential pressure prior to and during use by laboratory personnel. No additional integrated system
performance testing for the OGE system is currently done because these actions provide frequent indication of adequate
performance.

Gap Analysis
No Gap
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9 • Maintenance

9.1 Filter service life program
should be established.

Filter life (shelf life, service life, t-otal iife) expectancy should be determined. Consider: filter environment, -ma-ximum delta-P, . -rDOE--HDBK~1169 (3.1 &
radiological~a?_ing, ag~ ~_nd p_otential chemical e~posure. ---.JApp C)

HErA filter life expectancy-is -determined according to SRS-Site Standarcr-1-5888~;;-H-EPA-Filter Requirements". The maximum­
allowable life (shelf life + in-service life) of a HEPA filter used at SRS shall not exceed 10 years. The system HEPA filters are
replaced at an interval within the 10 year gUideline. Periodic in-place leak tests are performed to ensure that the filters are fulfilling
their confinement function. The filters must meet the leak test acceptance criteria to be placed/remain in service. Filter
environment is considered. The OGE filters handle glovebox exhaust. Air drawn into the gloveboxes is ambient temperature
indoor conditioned air with a relative humidity - 50%. Therefore moisture accumulation that will adversely affect the filter media is
not expected. Additionally, the filter housing is equipped with demisters at the inlet. Moisture laden filters are replaced when
discovered.

Glovebox inlet and outlet HEPA filters (non-testable) are replaced at more frequent intervals based on the severity of the service
of the specific glovebox. Those exposed to moisture or chemicals are replaced after a shorter service life.

Gap Analysis
NoGap
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Failure of one compon-ent
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potential failu-res (example failures - fan, backup power supply, -switchgear).

- - - ---

The two OGE fans in each of the two OGE sUb-systems are -aligned-as one operating, one in standby to provide redundancy. A
fan failure is indicated in the control room as a low system static pressure alarm. The standby fan is started manually to restore
system operability.

A standby diesel generator automatically supplies backup power to the OGE fans and control equipment upon a loss of normal
power.

The system backup power feature is not credited in the DSA with a preventive or mitigative function following a design basis
accident.

The OGE fans are controlled from the facility control room. In the case of fan failure, the associated discharge damper closes
automatically to preclude backflow as the standby fan is placed in service. Operation of the fans is not credited in the DSA.
However, this evaluation to Safety Class criteria identifies a system deficiency, i.e. fan failure does not automatically start the
standby fan. Operator action is required_

All four OGE fans receive backup power from a single diesel generator, the reliability of the OGE system to prevent the over
pressurization or explosion would be enhanced if the OGE fans were supplied backup power from two separate diesel
generators. This would reduce the probability of occurrence of two of the five events to be evaluated from Table 4-3.

Gap Analysis

Gap Number 21:
Discretionary Gap - Failure of online fan does not automatically start the Standby fan.

Gap Number 22:
Discretionary Gap - Fan MCCs are fed by the same DIG.
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10.2 Automatic backup electrical [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

A standby diesel generator automatically supplies backup power to the OGE fans and control equipment upon a loss of normal
power. The control room OGE system static pressure alarm and fan status indicators are provided with automatic back-up
power. Three (3) local glovebox static pressure alarms and (1) local OGE system branch pressure alarm do not have the backup
power feature. Local instrumentation (glovebox differential pressure indicators) does not depend on back-up power for
operation.

The system backup power feature is not credited in the DSA with a preventive or mitigative function following a design basis
accident.

Gap Analysis
No Gap

10.3 Backup electrical power shall NOTE: Safety Class is addressed through previous line.
be prOVided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

- -
This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

---- . --- --"- --_. -- ._-
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11 - Other Credited Functional Requirements

11.1 Address any specific --[DOE-Guidance-Document does not p"rovide-any specific evaluation-guidance discussion for-this criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gaps

Page A7-67



N/A

o-Ventilation System Description & References

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-PHEX (Sections B/C - Process Hood Exhaust)

0.1 System Description

System Description
The Process Hood Exhaust (PHEX) systems are two independent systems serving Sections B&C. Each system serves various
enclosures, rooms or cells in the respective section of the building. The Section B&C systems (Figure A) have single or double
stage HEPA filtration, and normal and standby exhaust fans. Both systems discharge to the SRNL Fan Housing Sand Filter
(FHSF) system. All the fans are provided with standby power. The bUilding framing, roof slabs and floor slabs have been
qualified to PC-3. The building shell walls (windows and transite panels) have been qualified to PC-1. Interior partitions, systems
and components are qualified to a mixture of PC-1 and PC-2.
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0.2 - System References

---- ---
Standards
o DuPontSpedfications3027,3017,8728.
o DuPont standard H16J, Flexible connections
o M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o ANSIIASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 1997
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996.

References
System Design Descriptions (SDDs):
o G-SYD-A-00005, PHEX System Design Description
o M-SYD-A-00024, lA, PLTA, and Compressor Alternate CW

Air Balance Test Procedures (TPs):
o TP-02-773A-BW ING-01 , Sec B Air Balance Test Procedure
o TP-03-773A-CW ING-01, Sec C Air Balance Test Procedure
o 5Q1.2 Procedure 484, Building Air Survey

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, 02107/07
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007. SRNL Technical Area Documented Safety Analysis (DSA)
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs)

P&IDs
o M-M6-A-0191, CHEX Diversion Exhaust P&ID - Section 8
o M-M6-A-0192, CHEX Diversion Exhaust P&ID - Section C
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1 - Ventilation System - General Criteria

1.1 Pressure -,jjfferentfal-should b-eNu-mber of zones as-credited by-accider£analysiSto-control hazardous-maierial releas-e; demonstr-aie by-use considering
maintained between zones potential in-leakage.
and atmosphere.

The Sections B&C zone flows and ventilation system interactions are described in the specific SDD documents (see references
in Section 0.2). Differential pressures (DPs) are not measured directly, but are maintained between zones by monitoring and
balancing air flows. Periodic monitoring is conducted, including hood face velocities (Procedure 40/401) and air flow directions
(Procedure 501.2/484). Air balances are regularly conducted on all ventilation systems within a bUilding section to verify facility
design basis flows, as documented by the Sections B&C Air Balance test procedures (see references in Section 0.2). Key
system parameters are recorded on a daily and weekly basis (operator rounds shown below) which allows monitoring of
ventilation system function and performance.

The PHEX Systems are designed to maintain the primary containment zones at a negative pressure with respect to surrounding
areas such that a positive airflow is maintained into the primary confinement zones from the secondary confinement zones.

-['-bOE-HD-Sk:-1169(229) -­
ASHRAE Design Guide

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement
o Administrative Area

Lab Hoods / Gloveboxes / Ducting through 1st testable HEPA filter stage
Labs! Filter Rooms / Equipment Rooms / Service Corridor
Personnel Corridors / Offices / General Service Floor Area
Sections A&D / Offices

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

Gap Analysis
No Gap - Pressure differentials are not measured directly, but are maintained between zones by monitoring and balancing air
flows.

- -; D6E-HDBK-1169 (2~2.5)

,ASME AG-1

Sections B&C PHEX Systems exhau;i air frci~ labs with enclosures witti-~ higher potential to release radionuclides and th-at
require higher levels of filtration. PHEX ducting extends from lab modules to the primary filter plenum. 1/8" thick stainless steel
blanks with 1/8" thick neoprene gaskets are used to separate portions of the primary and secondary filter plenums for CHEX or
PHEX service. PHEX fans in Section B are fabricated from stainless steel. PHEX fans in Section C are fabricated from epoxy
coated steel. 16 gauge stainless steel ducting carries the filtered exhaust to PHEX fans on the roof. The PHEX fans discharge
to the Sand Filter inlet ducting (stainless steel).

Gap Analysis
No Gap - All materials of construction are appropriate for normal, abnormal and accident conditions. Inspections conducted as
part of the Structural Integrity Program on the inside of the Section B&C HEPA ductwork to date have shown no reasons why
the ventilation system cannot perform it's intended function during all conditions.
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1.3 Exhaust system-should As required by accident'analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

_Th_e_773~A Bu.i1d1n9-ventil.atlon system con.sjsts Qf.jntake andeXbaust_ductin.g. dampers~fans~.iilterS-=-bankS::-asso~iated contr.ols _
and instrumentation. The 773-A Building ventilation system minimizes the potential release of radioactive contamination in the
event of a process leak. The ventilation system is designed to maintain the building at a slight negative pressure with respect to
its surrounding.

The PHEX systems, along with the CHEX and OGE systems, are designed to maintain the primary containment zones at a
negative pressure with respect to surrounding areas such that a positive airflow is maintained into the primary confinement zones
from the secondary confinement zones.

During normal operation these multiple systems run continuously within defined performance parameters to maintain the proper
containment air flow. All exhaust air flows except HV systems are filtered through HEPA filters. The PHEX, OGE, and CHEX
(Diversion EXhaust) systems exhaust to the Sand Filter (FHSF) system.

The 773-A PHEX ventilation fans are located on the roof and are exposed to the weather. Ventilation ductwork from Bldg.
773-A to the FHSF Sand Filter is exposed to the weather. All other fans and ventilation components are located indoors.

The ventilation system components are adequate for normal and most abnormal operation. Abnormal conditions include power
failure, partial shutdown, or activation of the CHEX (Diversion Exhaust) system. In the event of a power failure, conditioned air
will be supplied to clean areas only. All supply systems receiving outside air have freeze stats to automatically shut the fans
down to prevent component damage due to freezing temperatures. Office and laboratory supply fans share a common outside
inlet and windbox. Supply air (HVAC) fans that supply laboratory spaces have automatic dampers on the fan discharge that
close if the fan is de-energized to prevent the possibility of the backflow of air from the laboratories to the inlet of the office supply
fans. Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011, Reduction/Restoration of C
Section CHEX and TO-06-015, Reduction/Restoration of B Section CHEX. Activation of the CHEX Diversion system shuts
down approximately 2/3rds of the Sections B&C supply air (HVAC) fans to insure that the facility air balance is maintained.

The following accident scenanos are considered.

Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs with no consequential fire ­
Ventilation systems would operate normally to maintain a positive pressure differential into ~he effected lab. Exhaust flows
through HEPA filtration are believed adequate to contain mobilized contaminants. If the HEPA plugs, the contaminants would
be contained within the lab and ductwork. If the HEPA is compromised and contamination is detected in the B or C stack, the
CHEX Diversion system would be placed in service to direct exhaust air to the Sand Filter. If a filter housing or ducting is
compromised, the RREX (Exhaust) systems would contain the contamination. Fire detection systems would alert Control Room
Operators who would shut down ventilation systems according to procedures. Lab/Cell walls, Gloveboxes, and ductwork would
passively contain contaminants.

Explosion - Glovebox Overpressurization - same as above.

Explosion - Accumulation of Distributed Flammable Gas with no consequential fire - same as above.

Drop / Spill - Ventilation systems would operate normally to draw lab/cell air towards hoods. Normal room infiltration would
_. - - -- ---- -- --
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contain the spill to the effected lab/cell. Exhaust flows through HEPA filtration are believed adequate to contain mobilized
contaminants. If the HEPA plugs, the contaminants would be contained within the lab and ductwork. If the HEPA is
compromised and contamination is detected in the Bore stack, the Diversion system would be placed in service to direct
exhaust air to the Sand Filter. If filter housings or ducting are compromised, the RREX systems would contain the
contamination.

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Gap Analysis
No Gaps.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
_~) filter siz0g (flQw C?P.acity_and .E!ess~e drQp); . _ __
3) Decontamination Factor vs. accident analysis assumptions.

-'ASME AG~1 .--- --- ­

IDOE-HDBK-1169 (2.2.1)
_J

- - -. -- - - -- - . -
Separate Sections B&C PHEX systems utilize parallel banks of one pre-filter and either one or two HEPA filters in series. Only
the "slide in/tape in place" configuration is used. HEPA Filters used are listed below. A review of air balance data indicates that
all HEPA filters are properly sized. Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm
an efficiency of at least 99.97% for a decontamination factor DF = 3333. Decontamination factor has not been considered in the
facility DSA. The filters are credited with confinement function only, not dose reduction

HEPA filters
"slide in/tape in place" - 24x30x11-1/2, 1250 cfm @ 1.0 in we, plywood frame, back neoprene gasket, Stores code 32.1850.04,
Flanders Filters Drawing 295295, Rev. B

Prefilters -
"slide in/tape in place" - 20x25x2 (stores code 50.16130), Am Filter 301 or Farr Co 30/30 Class 1

Gap Analysis
No gaps.
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I
2 • Ventilation System - Instrumentation & Control

Provide-system status Address key inf6-rmation to ensure-system operabilitY (e.g~- system deita-P, "filter pressure dropj".-
instrumentation and/or alarms.

The Sections B&C PHEX systems (two fans per section) are instrumented on the cabinet status boards (#2 for B, #5 for C) in
the C041 CR to show fan status and permit fan starting and stopping. The fan low suction pressure alarms are routed to the
C041 CR through the PSV control system. See CHEX system for HEPA DP indications.

r ASME AG-1

'tDOE-HDBK-1169
,ASHRAE Design Guide
I(Section 4)

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

2.3 Post accident indication of
filter break-through.

Gap Analysis
No Gaps

__ _ ••• __ • __ • __ • __ • L __ •••~__ ._. __ ~~•••_~

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

The Section B&C PHEX exhaust fans (two per section) are not interlocked with their HVAC supply fan-counterparts'to prevent
positive DPs.

Gap Analysis

Gap Number 3:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems.

S~~tion B&C PHEX exhaust systems both have 10";""HEPA filter DP indicators, indicating break-through, an'd stack activity
monitoring. The Sand Filter Stack is equipped with an isokinetic sampling system to continuously monitor exhaust air flow and
activity.

Gap Analysis
No Gap - Post accident monitoring capabilities are installed as indicated above.
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2.4 Reliability of control system to
maintain confinement function
under normal, abnormal and
accident conditions.

Address, for example, impacts of potential common mode failures from events that would require active confinement function.-~DOE-H-DBK-116-9T:2.4)

I

Sections B&C each contain two parallel PHEX fans controlled from the C041 CR. Normally one fan operates continuously and
one fan is in standby. If the exhaust plenum pressure drops to 1.5 in wc the primary fan is de-energized and the standby fan is
energized.

Abnormal conditions include power failure and partial shutdown. Activation of the CHEX (Diversion) system does not affect the
PHEX systems. In the event of a power failure. standby power is supplied to all PHEX fans. The standby fan in each section will
restart automatically.

Under the four accident scenarios, the PHEX systems would function normally.

The Sections B&C PHEX exhaust systems each have redundant fans that are powered with standby power. Operation of the
systems is controlled by operating procedures. System control is maintained during abnormal and accident conditions by AOPs
and EOPs.

Gap Analysis
No Gap -The Sections B&C PHEX fans can be controlled from the C041 CR under all conditions.

2.5 Control components should
fail safe.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria] I DOE-HDBK-1169 (2.4)

-- -- - - --
The Sections B&C PHEX exhaust system fans have discharge dampers that fail closed on loss of instrument air and power.

Gap Analysis
No Gap - The PHEX fan damper failure mode is appropriate to prevent backflow from the Sand Filter.
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Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

3 - Resistance to Internal Events - Fire

confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
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I

3.2 Confinement ventilation
systems should not propagate
spread of fire.

- - --- -- -- ---- ---

As discussed in Table 4-3 transmiltallelter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

R-equ-i;~d fo~ new facili-ties; a~ requi"~edbY theaccid~nt analysi~- for existing facilities (discretionarY).
Address fire barriers, fire dampers arrangement.

'DOE-HDBK-1"169 (10.1)
DOE-STD-1066

As-discussed in Tabie 4-3-transmiltallelter SRNL-ROE-2007-00063, "Attachment 4, Table 1, this" evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit forthe a"ctive confinementyenti!.ation sy~t"em.
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4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic

--If the-active CVSsy-stemis not credited inaseismic· accidentcondition there is no-needtoevaluate that-performa-rice-and/or-- TASMEAG-f (AA)--- --
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation I·DOE 0 420.1 B
system performance will be based on the current functional requirements in the DSA. iDOE-HDBK-1169 (92)
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

A~di~cuss~·d in Table-4--3 transmittal letter SRNL-ROE--2607-00063, Att~hm~nt4, T;bre··1~hi~ eva1J-~tion~riten·a-i~ NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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I

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TomadolWind

If the active CVS is-not credited in a -tornado co-ndition-there;is no need to ev;,lIuate that-performanceand/or design attributefor
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

rOOE 0 420:18­
i DOE-HDBK-1169 (9.2)

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

- _. - -
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only reqUired if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

if th~-activeCVS is' not ~redited in- a wind ;o·ndition there is-no 'need-to evaluate ihat p~rforma-nce-and/ordesign' attributefor tilE; :DOE 0 420 1B
confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 transmiiiall~iier SRNL-ROE-2007-00063, Att~chment 4, Table 1, this evaluation criteria is NOT­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
. - - - -
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6· Other NP Events (eg. flooding, precipitation)
6.1 Confinement ventilatiO;:;- - - -- -If-the active confinement -ventilation syStem'iSnot credited for this event there-is no need to evaluate thatperforman-ce andior

system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

---'DOE 6420.1Ef---­

I DOE-HDBK-1169 (9.2)

-- -- - -_ ..- --
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

Administrative controls should -Ensure appropriately thought out respo-nse to external threat is defin-ed (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
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I

The Savannah River Forest"ry Departmentis responsiblefur fire fighting-eff~rts in regards to Wildl~d fires. They -alsoh~ve a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fire spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally developed for electrical
system Maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis
No Gap - Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.
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Design supports the periodic Ability-to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

8 - Testability

. ---rf,DOE-HDBK-1-169 (2.3.8)
ASME AG-1

IASME N510

I

Surveillance Requiremeritsfor the PHEX HEPA fTItersare specified in the SRNL TSR, V\6RC-TS-97-00014, PHEXSR 4~2.3.1:­
All HEPA filter housings have the capability for in-place testing. This in-place test capability was added in the 1960's and testing
points meet the intent of N51 O. The design of the tape-in-place housings discussed under Criteria 1.4 provides unique
challenges in testing filter housing pressure boundary integrity. When the filter banks for mUltiple labs are manifolded together,
the configuration does not ensure uniformity of aerosol challenge.

Inspection of the housings is part of the Structural Integrity Program. The system is assessed for material buildup following a
process event.

B&C PHEX HEPA filters are tested every 18 months to verify that they have an efficiency of greater or equal to 99.5%.

Gap Analysis

Gap Number 4:
Discretionary Gap - Tape-in-place HEPA filters do not meet the filter housing pressure boundary integrity testing requirements in
N510.

_. . -- --
8.2 Instrumentation required to

support system operability is
calibrated.

8.3 Integrated system
performance testing is
specified and performed.

Credited instrumentation should have specified calibration / surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

- -
Separate Sections B&C PHEX systems have no calibration requirements in the TSR.

Non-safety instrumentation is calibrated on an as-needed basis.

Gap Analysis
No Gap - The Sections B&C PHEX systems have no TSR calibration requirements.

__. -_"_ --_ •. __ - -__ .-..... _ --_ .._. -Y. . ---.__ . ""TL.._ -- ........ _ -" __ "--r-._ --'._ ..- __ .-......... ~ --

Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

.~ IDOE-HDBK-1169 (23.8)

- -- -
! DOE-HDBK-1169 (2.3.8)

Airflow direction is verified at key points within the building during scheduled inspections to verify that the ventilation systems are
functioning as intended. Findings are forwarded to the Design Authority Engineer.

No functional testing is required by the TSR of the B&C PHEX systems.

Gap Analysis
No Gap· The Sections B&C PHEX systems have no integrated system performance testing that is required.
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r

Filter service life program
should be established.

9 - Maintenance

Filter life (shelf life, service life, totai life) expeciancy"shouldbe determined. Consider: filter environment, maximum delta-P,
radiological loading, age, and potential chemical exposure.

The S-ecti~ns sic PHEX HEPA filters are cont70lled by To~b6-014'-Control of TSR HEPA AET and EngineeringStandard
15888 (HEPA Filter Requirements) which is the basis of DOE-HDSK-1169 Appendix C. Maximum HEPA shelf life is three (3)
years and maximum HEPA total life is ten (10) years

Gap Analysis
No Gaps - The Sections S&C PHEX HEPA filter maximum service life of 10 years has been established and controlled by the
SRNL HEPA Filter Database and Computerized Maintenance Management System. Nominal PHEX HEPA filter changeout
plans are begun at seven (7) years (Computerized Maintenance Management System) to ensure compliance with the ten (10)
year requirement.
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Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potentiai"faiiures (exampie fai(ures ~-fan,'backup power sup'ply: switchgear):'

PHEX systems has redundent fans with separate control loops. Fans are provided power from separate motor control centers
fed from segragated swtichgear but standby power is provided by the same Diesel Generator (794-A DIG).

Gap Analysis

Gap Number 15:
Discretionary Gap - Fan MCCs are fed by the same DIG.

I
DOE 0 420.1 B (Facility
Safety, Chapter I, Sec.

1 3.b(8))

10.2 Automatic backup electrical [o'OE Guidance Document does not provide'any'sp'ecitic evaluaiici;;' guidance discuss(on fo';: thiscriterial
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

In theevent of a power failure, standby power will be provided to all Sections B&C PHEX fans. The PHEX fans that were running
will restart automatically. The standby fans will be available for automatic standby service.

Gap Analysis
No Gap - Standby power is provided to both PHEX fans in each section.

r5bE-HDBK-1169 '(2~2.'7)

!

10.3 Back-up ele'clrical power shall NOTE: SafetyCiass is addressed' through previous line:------·
be prOVided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria .

...- ._- -- - --- -- ._. . -
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11 - Other Credited Functional Requirements

11.1 Address any specific [DOE-Guidance Docume-nt does not provide-any specific-evaluation gLlidance discu-s-sion fur this criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gap
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -. B/C-RREX (Sections B/C . Regulated Room EXhaust)

0.1 System Description N/A

o-Ventilation System Description & References ---, - -----_ ..

i N/A

System Description
The Sections B&C Shielded Area Regulated Room Exhaust (RREX) systems are two independent systems with single stage
HEPA filtration and single exhaust fans that discharge to the 75 fl stack located at each section of the building. The fans are not
provided with standby power.

The Sections B&C Equipment Room Regulated Room Exhaust (RREX) systems are two independent systems with single stage
HEPA filtration and single exhaust fans that discharge to the 75 fl stack located at each section of the building. The fans are not
provided with standby power.

The stack, building framing, roof slabs and floor slabs have been qualified to PC-3. The bUilding shell walls (Windows and
transite panels) have been qualified to PC-1. Interior partitions, systems and components are qualified to a mixture of PC-1 and
PC-2.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room EXhaust)

0.2 System References N/A

-Standards
o DuPont Specifications 3027,3017,8728.
o DuPont standard H16J, Flexible connections
o M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 1997
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996.

References
Air Balance Test Procedures (TPs):
o TP-02-773A-BW ING-01, Sec B Air Balance Test Procedure
o TP-03-773A-CW ING-01, Sec C Air Balance Test Procedure
o 5Q1.2 Procedure 484, BUilding Air Survey

Operator Round Sheets:
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets

Miscellaneous
o TO-06-005, Laboratory Services Department Non-TSR HEPA Filter Program
o SRNL-ROE-2007-00063, Table 4.3 submittal
o WSRC-SA-2, Revision 3, February 2007, SRNL Technical Area Documented Safety Analysis (DSA)

P&IDs
o M-M6-A-0183, CHEX Normal Exhaust P&ID - Section B
o M-M6-A-0170, CHEX Normal Exhaust P&ID - Section C
o M-M6-A-0159, Band C RREX P&ID
o ST5-20318, C-001 Filter Housing Plan
o ST5-20319, B-001 Filter Housing Plan
o W156597, Equipment Room Plan - Section B
o W 156520, Equipment Room Plan - Section C
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-RREX (Sections B/C - Regulated Room EXhaust)

1 - Ventilation System - General Criteria

ITPressuredifferential shoulcfbe- Number of zo-nes as credited by-accident analysis to control' hazardous material release; demonstrate-by use-considering -, -~=~mBK--1169(2.2.9) -
maintained between zones potential in-leakage, ,ASHRAE Design Guide
and atmosphere.

RREX (Equipment Room Exhaust) systems exhaust air from B/C001 to maintain pressure differentials between the equipment
rooms and atmosphere.

RREX (Shielded Area EXhaust) systems exhaust air from B/C005 to maintain pressure differentials between the shielded areas
or HEPA filter rooms and atmosphere (service level).

Gap Analysis
No Gap - Both RREX Systems (Equipment Room & Shielded Area) maintain needed DPs with atmosphere.

1.2 Materials of construction '---roOE G~id-ance'Document does not-p-rovide'any specific evaluation gUidance discussion f~r this criteria]
should be appropriate for
normal, abnormal and
accident conditions.

RREX (Equipment Room Exhaust) systems exhaust air from the B/C001 Equipment Rooms through HEPA filters tu CI fClIl ill
each of the equipment rooms, The fans are fabricated from carbon steel. The fans discharge to the bUilding stacks. Ducting is
16 gauge galvanized steel. HEPA Filters are located in the Equipment Rooms. Filter frames are stainless steel.

RREX (Shielded Area Exhaust) systems exhaust air from the B/C005 Shielded Area filter rooms through galvanized steel ducting
to an exhaust fan in each of the equipment rooms. The fans are fabricated from carbon steel and discharge by stainless steel
ducting to the Sand Filter supply duct on the roof. HEPA Filters are located in the B/C005 Shielded Area filter rooms. HEPA
filter housings and inlet and discharge duct sections are manufactured from 304L stainless steel.

Gap Analysis
No Gap - RREX (Equipment Room & Shielded Area) materials of construction are appropriate for all conditions.
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!DOE-HDBK-1'169 (2.4f -,
J ASHRAE Design GUide

-- _. -- -- _._--
As required by accident analysis to prevent accident release.Exhaust system should

withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

DNFSB Recommendation 2004-2 SRN L-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections BIC - Regulated Room Exhaust)

1.3

During normal operation the Equipment Room and Shielded Area RREXsystems run-continuously within defined performance
parameters to maintain the proper containment air flow. Exhaust air flows are filtered through HEPA filters.

Abnormal conditions include power failure, partial shutdown, or activation of the CHEX (Diversion Exhaust) system. The RREX
systems will not operate in the event of a power failure. There is one Shielded Area RREX fan and one Equipment Room RREX
fan in each section with no standby.

Partial shutdown of ventilation systems is addressed by operating procedures TO-06-011, Reduction/Restoration of Section C
CHEX and TO-06-015, Reduction/Restoration of Section B CHEX. Activation of the CHEX Diversion system does not effect the
RREX Systems.

The following accident scenarios are considered.

Process ExplOSion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs with no consequential fire - If
a PHEX or CHEX filter housing or ducting is compromised, the RREX (Exhaust) systems would contain the contamination. Fire
detection systems would alert Control Room Operators who would shut down ventilation systems according to procedures.

Explosion - Glovebox Overpressurization - same as above.

Explosion - Accumulation of Distributed Flammable Gas with no consequential fire - same as above.

Drop / Spill - If a PHEX or CHEX filter housing or ducting is compromised, the RREX systems would contain the contamination.

Gap Analysis
No Gap - Both RREX systems (Equipment Room & Shielded Area) should withstand abnormal and accident conditions.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

l ASME AG-1 ----
.DOE-HDBK-1169 (2.2.1)

I

RREX (Equipment Room EXhaust) Systems
Separate Sections B&C systems utilize Flanders fluid seal, side loading (C-4) frames configured for four single stage HEPA filters
in a two high X two wide arrangement. Original Design Airflow is 6000 cfm and current operating airflow is approx 4000 cfm.
The filter bank capacity is 6000 cfm (Four 1500 cfm @ 1.3 in wc filters).

RREX (Shielded Area Exhaust) Systems
Separate Sections B&C systems utilize two parallel banks of HEPA filters. Each bank includes a "bag-in/bag-out" pre-filter
section and a "bag-in/bag-out" HEPA filter section in series. Each section consists of six filters in a two-high X three-wide
arrangement (two parallel flow paths). System airflow is 10,000 cfm which is within the capacity of three of the four filter flow
paths on-line (Nine 1500 cfm @ 1.3 in wc filters).

Both RREX Systems
Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor DF =3333. De(;olll~mination factor has not been considered in the facility DSA.

Gap Analysis
No Gaps
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 .• Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room EXhaust)

Provide-system status
instrumentation and/or alarms.

2 - Ventilation System - Instrumentation & Control

Address key informaiion to 'ensuresystem opera-bility (e.g.; system delta:P~ filterpressure; drop).
[
ASME AG~1­

DOE-HDBK-1169
,ASHRAE Design Guide

_j(Section 4)

RREX (EqUipment Room Exhaust and Shielded Area EXhaust) Systems
The Sections B&C RREX systems (one fan per section) are instrumented on the cabinet status boards (#2 for B, #5 for C) in the
C041 CR to show fan status and permit fan starting and stopping. HEPA Filters are provided with DP gauges.

Gap Analysis
No Gaps

2.2 Interlock supply and exhaust [DOE GUidari~ Document does notprovide ~ny spe~ific evaluation guidance discussion for this crit~riaJ
fans to prevent positive
pressure differential.

RREX (Equipment Room Exhaust and Shielded Area EXhaust) system-s
The Sections B&C Equipment Room RREX fans (one per section) are not interlocked with their equipment room HVAC supply
fan counterparts to prevent positive DPs. The Sections B&C Shielded Areas have no direct supply fans to cause
overpressurization.

Gap Analysis

Gap Number 16:
Discretionary Gap - Interlocks are not provided between supply and exhaust systems.

'DOE-HDSk-1169
ASH RAE Design Guide

!(Section 4)

2.3 Post accident indication of
filter break-through.

RREX (Equipment Room & Shielded Area Exhaust) Syste-ms
The Sections B&C RREX (Equipment Room & Shielded Area) exhaust systems discharge to the section B&C stacks. Separate
Sections B&C Stack Monitoring systems are in place to detect radioactiVity above preset conditions.

Gap Analysis
No Gap· The Sections B&C RREX (Equipment Room & Shielded Area) exhaust fans, located in B/C001. appropriately exhaust
to monitored stacks.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

2.4 Reliability of control system to Address, for example, impacts of potential common mode failures from events that would require active confinement function.
maintain confinement function
under normal, abnormal and
accident conditions.

1DOE-HDBK-1169 (2.4)

RREX(Equipme~tRoom & Shielded Area Exhaust)Sysiems-eachcontainone fan. They are controlled from the C'ontrol Room
and operate continuously. Activation of the Diversion system does not affect the RREX systems. In the event of a power failure,
standby power is not provided to any of the RREX fans. The RREX fans (Equipment Room & Shielded Area) in each section
will restart automatically.

Under the four accident scenarios, the RREX systems would function normally.

The C RREX (Equipment Room) exhaust fans are not interlocked with their B/C001 equipment room supply (HVAC) fans.

Gap Analysis
No Gaps

-----~.~~_...~--~~. __ ...~_.._~_.. '--~"-"--'--'~'-"--'---'.-._-

2.5 Control componentfl sholJlcJ [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]
fail safe.

--~ .-~~..._~ ~ DC)E-HO-SK-1169 (2.4) --

RREX (Equipment Room & Shielded Area Exhaust) System fans-each have discharge dampers that fail closed on loss of
power.

Gap Analysis
No Gap - RREX (Equipment Room & Shielded Area) exhaust system control components fail in a safe condition.
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DNFSB Recommendation 2004·2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

3.2

Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

, -- -
Confinement ventilation
systems should not propagate
spread of fire,

3 - Resistance to Internal Events - Fire

Required for new facilities; 'as required by the accident-analysis for existing facilities-(discretionarY).
Must address protection of filter media.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

Required fo~ new f~cilitie~: as 'required by th'e--~ccide;'i analysis for ~xisting facilitie~ (disc~~tioni;j;Y).
Address fire barriers, fire dampers arrangement.

-As discussed in Table 4-3 transmittallette-r SRNL-ROE-2007-00063, Attachme-nt 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes c..r:edit for the a~tive co~f~nement ventilation system.
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4 - Resistance to External Events - Natural Phenomena - Seismic

If the active CVS system is not credited in a seismic accident condition there is no ne-ed to evaluate that performance-and/or -- -rASME AG-=-1 (AA)-
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation I DOE 0 420.1 B
system performance will be based on the current functional requirements in the DSA. IDOE-HDBK-1169 (9.2)
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

'As dfs~'~~ed i~-T~ble%3tran~mittall~tt~~SRNL~R6E-=2607-oo663, Attc;~hment-4,Tab~-~ this'e~iUatio'n-crit~ria- is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

4.1 Confinement ventilation
systems should safely
withstand earthquakes.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWlnd

If itie active CVS is not credited in -atomado condition there is no need to evaluate that performance arid/or design attribute for -- -DOE 6420.-1 B
the confinement ventilation system (discretionary). IDOE-HDBK-1169 (9.2)
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

if the act;v~ CV8 is-not ~redrted in -~-wind condition there is no ne~d- to evalu"ate th~tperform~nce and/or de-s-ig~-attribuie forthe -, DOE 0420.1 B
confinement ventilation system (discretionary). i DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed -ion Table 4-3 transmittal letter SRNL-ROE~2007-00063, Attachmen-i 4, Table 1, this-evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

- - --
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation·- SRNL, Building 773-A -. B/C-RREX (Sections B/C - Regulated Room Exhaust)

6 • Other NP Events (eg. flooding, precipitation)--- ------ --------.- ----- --- ----- ----- -.---- .------ --- ----. -- ---- -- ------1 ---.-- -----
Confinement ventilation If the active confinement ventilation system is not credited for this event there is no need to evaluate that performance and/or DOE 0 420.1 B
system should withstand other design attribute for the confinement ventilation system (discretionary). ;DOE-HDBK-1169 (9.2)
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA. '
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

7 - Range Fires I Dust Storms

'Administrative controls should 'Ensure appropriately thought oui-response to external threat is defined (eg. pre-fire 'plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River-Forestry Department is responsible for fire fighting efforts in regards to wildlan-d fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fire spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally developed for electrical
system Maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Gap Analysis
No Gap - Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events,
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room EXhaust)

8 - Testability
8.1 - Deslgns-upports -the periodic ..~AbiIi(yto test for leakage per intent of N510.'- --­

inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

RREX (Equipment Room & Shielded Area EXhaust) Systems have no surveillance requirements. The filter housings are
designed to allow in-place efficiency testing. The HEPA Filter Testing Program requires HEPA filters in active radiological
service to be changed periodically and tested periodically. They will also be assessed for material bUildup following a process
event (triggered by SIRIM criteria). The RREX HEPA filters are all tested on an annual frequency to verify that they have an
efficiency of greater or equal to 99.5%.

Gap Analysis
No Gap - Design supports periodic filter testing and inspection, and inspections are conducted periodically.

--'j DOE-HDBK-1169-(2.3.8)
.ASME AG-1

!ASME N510

8.2 Instrumentation required to
support system operability is
calibrated.

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

RREX '(Equipment Room & Shielded Area Exhaust) Systems have no calibration requirements in the TSR.

Non-safety instrumentation is calibrated on an as-needed basis.

Gap Analysis
No Gap - The RREX Systems have no calibration requirements in the TSR.

~DOE-HDBK-1169(2.3.8)

8.3 Integrated system
performance testing is
specified and performed.

Req-u-ir-ed~re-s-p-onse~s~a~ss-~~~'d'Tni-he~a~~id-e-n-ta~n-a-Iy-s-is must be periodically confirmed includin'g any-t~im-e-c~nstra-in~t~s.~- "---1 D()E~HDBK-1169(2.i8)

.._- ._-

RREX (Equipment Room & Shielded Area EXhaust) Systems have no requirements in the TSR for integrated system
performance testing.

Gap Analysis
No Gap - The RREX Systems have no testing requirements in the TSR.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-RREX (Sections B/C - Regulated Room Exhaust)

Filter service life program
should be established.

9 - Maintenance

Filter-life (shel(life, service life, total life) expectancy should be determined. Consider: filter environment, maximum delta-P, 'I' DOE-HDBK-1169 (3.1 &.
radiological loading, age, and potential chemical exposure. App C)

R'REX (Eq~ipm~~tRoom &. Shielded Area EXhaust)-System HEPA filters are controlled by the N~~-TSR HEPA Filter -Program­
(TO-06-005) and Engineering Standard 15888 (HEPA Filter Requirements) which is the basis of DOE-HDBK-1169 AppendiX
C. This program sets a 3 year maximum shelf life and a 10 year maximum total life.

Gap Analysis
No Gap - The RREX HEPA filter service life program is established.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - B/C-RREX (Sections BIC - Regulated Room Exhaust)

Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potential failures (example failures'- fan~ backup'power suppfy, sWitchgear).

Failure of any RREX (Equipment Room & Shielded Area Exhaust) system fan will interrupt continuous operation because none
of the fans have a standby spare.

Gap Analysis

Gap Number 17:
Discretionary Gap - Four exhaust sub-systems are not provided with a standby fan.

1DOE 0420.1 B (Facility
I Safety, Chapter I, Sec.
i3.b(8))

10.2 Automatic backup electrical [DOE Guidance Document does n'otprovide any specific evaluation gUidance discussion for this crite~--
power shall be provided to all
critical instruments and
equipment required to operate
and monitor tne confinement
ventilation system.

- - -
RREX (Equipment Room & Shielded Area EXhaust) Systems will not operate in the event of a power failure. There is one
Equipment Room (RREX) fan and one Shielded Area (RREX) fan in each section with no standby.

Gap Analysis

Gap Number 18:
Discretionary Gap - Fans not provided with automatic backup electrical power.

10.3 Backup electrical power shall NOTE: Safety Class is addressed through previous line.
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

-- .- . _.- _. __ . ---
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- B/C-RREX (Sections B/C - Regulated Room Exhaust)

I
11 - Other Credited Functional Requirements

11.1 Address any specific [DOE GuidanCe Documenlcfoes not provide any-specific evaluation guidance discussion forthis criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gap
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-CE (Section E - Cell Exhaust)

Evaluation Criteria

0.1 System Description N/A

Discussion

o-Ventilation System Description & References

Reference

----- r
N/

-
A
---

:-=-=="- =-- --=-:- ..=...=....:...=- -===-
System Description
The Cell Block Exhaust (CE) systems are two independent systems serving Section E Shielded Cell Blocks A&B. Cell Block A
indudes six shielded cells. Cell Block B includes ten shielded cells and two gloveboxes. The Cell Block Exhaust systems are the
primary exhaust system for Section E.

All Cell exhaust is triple HEPA filtered before discharge to the Sand Filter. Each CE system consists of two exhaust fans (one
normally operating and one in standby). Reference Attachment 11 Figure A for a system single line. One fan in each system
(Fans A1 and B2) is configured to receive an alternate power feed if needed. In the event of a loss of power, standby power is
provided to all four fans by the 773-A Diesel Generator.

While the Shielded Cells have been qualified to PC-3 for NPH events, the surrounding building structures that support the
ventilation equipment (inclUding the Cell Exhaust system) are only qualified to PC-1.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-o0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-CE (Section E - Cell Exhaust)

0.2 System References N/A

System Design Descriptions
o G-SYD-A-00004, Cell Block Exhaust System Design Description
o M-SYD-A-00022, HVAC Supply and Miscellaneous Exhaust System Design Description
o G-SYD-A-00006, SRTC Area Shielded Cells System Design Description
o G-SYD-A-00002. SRNL Sand Filter System Design Description
o M-SYD-A-00024, lA, PL.TA & Compressor Alternate CW
o E-SYD-A-00008, 773-A DIG Standby Power System

Drawings
o ST5-14557, Exhaust System for HLC, Cells 7-16

o ST5-19471, A Cell Block Exhaust Equip. Arrgt. . Cells 1-6
o M-M6-A-0204, A Cell Exhaust Cells 1 thru 6 P&ID
o M-M6-A-0205, B Cell Exhaust Cells 7 thru 12 P&ID
o M-M6-A-0206, B Cell Exhaust Fans P&ID
o M-M6-A-0207, B Cell Exhaust Cells 13 thru 16 P&ID

Test Procedures
o TO-06-019, Functional Test of Section E Cell Block Exhaust Interlocks and Alarms
o TO-06-025, Functional Test of Shielded Cell Blocks A & B Exhaust System Fans
o 5Q1.2, Procedure 484, BUilding Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire. Facility Ventilation Shutdown and/or Evacuation
o AOP-06-002. Loss of Ventilation, A Cell Block
o AOP-06-003, Loss of Ventilation, B Cell Block
o TE-48-042, Calibration of Cell Exhaust Flow Indicators

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591. 8728. H16J, SH1 A.
o SRS Procurement Specification M-SPP-G-00243. HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3

--- - -- - -- --- -_. -- _._- --
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o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structuraiintegrity Program Scope, Resources & Estimate, February 2007

Page A7-102



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 _. Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-CE (Section E - Cell Exhaust)

1.1 Pressure differential should be Number Ci-f zones -as credited by accident analysis to control hazardous material release; demonstrate by use considering
maintained between zones potential in-leakage.
and atmosphere.

- -'DOE-HD-BK~116!f(i2.9)­

IASHRAE Design Guide

The Section E zone flows and ventilation system interactions are described in the specifi-c SDD documents (see references ). To
evaluate ventilation system performance, air balance tests are periodically conducted for E-Section ventilation systems and
compared to design basis flows. Optimal air movement between confinement zones is verified (tertiary-to-secondary-to-primary).
Results are documented in an Air Balance Test Report. Key system parameters are recorded on a daily and weekly basis
(operator rounds) which allows monitoring of ventilation system function and performance.

The Section E, A Cellblock and B Cellblock exhaust systems are currently operated at minimum flows of 2100 CFM and 3400
CFM respectively, approximately 60% of cell volume per minute. The robust cell exhaust flows provide adequate differential
pressure between the cells and the adjacent spaces such that a positive airflow is maintained into the primary confinement zones
from the secondary confinement zones.

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement

Shielded Cells / Gloveboxes / Ducting through 1st testable HEPA filter stage
Cell Operating & Service Areas / Cell roof / HEPA filter room

Corridors / Offices / General Service Floor Area

Confinement zones as a ventilation system design basis are not credited in the facility DSA. Minimum CE system flows to provide
confinement of the cell contents are maintained as directed by the facility TSR's.

Gap Analysis
No Gap - The cells are maintained as primary confinement zones.

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

[OCSE Guidance-Document does notprovide ari'y~specific evaluation guidance diScus~sion forthis criteria] --:DOE-HDBK:f169 (2.2.5)­
,ASME AG-1

Section -E CE Systems exhaustair from shieided cells which may contain highly radioactive material. CE ducting extends from
the shielded cells to the Cell Exhaust fans located on the roof of Section E. All cell exhaust is triple-HEPA filtered and discharged
to the FHSF inlet ducting. For Cell Block B, ducting from the cells to the 3rd stage filter housing is 16 gao 304L SS. HEPA filter
housings are 304L SS. Ducting from the last HEPA filter housing to the fans is 16 gao galvanized steel. For Cell Block A ducting
is 16 gao 304L SS. Flange gaskets are 1/8" neoprene. Flexible connections at the fan suction are per DuPont Std. H16J. Blast
gate damper is 304L SS. Fans are coated carbon steel. The CE fans discharge to the Sand Filter inlet ducting (stainless steel).

Gap Analysis
No Gap - All materials of constnuction are appropriate for normal, abnormal and accident conditions. Inspections conducted as
part of the Structural Integrity Program on the inside of the Section E HEPA ductwork to date have shown no reasons why the
ventilation system cannot perform it's intended function during all conditions.
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1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

--lDOE-HDBK-1f69(2~4)

IASHRAE Design Guide

The CE systems are designed to maintain the primary confinement zones at a negative pressure with respect to surrounding
areas such that a positive airflow is maintained into the primary confinement zones from the secondary confinement zones.
During normal operation these multiple systems run continuously within defined performance parameters to maintain the proper
confinement air flow. All exhaust air flows are filtered through HEPA filters. The CE systems exhaust to the Sand Filter (FHSF)
system.

The ventilation system components are adequate for normal and abnormal conditions. Abnormal conditions include power
failure, partial shutdown, removal of a Cell Cover or Roof Plug, changing of in-cell HEPA filters, manipulator replacement, or
activation of the Cell Block A or Cell Block B Halon fire suppression system. In the event of a power failure, all CE fans are
provided with Standby power from the 773-A Diesel Generator. In case the primary switchgear requires maintenance, an
alternate power feed is available for fans A1 and B2. Operating procedures are in place to maintain confinement ventilation in the
event of the removal of a Cell Cover or Roof Plug, changing of in-cell HEPA filters, or manipulator replacement. Regarding
activation of the cell block Halon fire suppression systems, the Halon disch<:lrgc mtcs have been evaluated and are less than
minimum cell flow rate.

The following accident scenarios are considered.

Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs with no consequential fire -

Ventilation systems would operate normally to maintain a positive pressure differential into the effected cells. Exhaust flows
through HEPA filtration are believed adequate to contain mobilized contaminants. If the HEPA plugs, the contaminants would be
contained within the cells and ductwork. If the HEPA is compromised the exhaust air would pass through to the Sand Filter. If a
filter housing or ducting is compromised, the RREX (Exhaust) systems would contain the contamination. Lab/Cell walls,
Gloveboxes, and ductwork would passively contain contaminants.

Explosion - Glovebox Overpressurization - same as above.

Explosion - Accumulation of Distributed Flammable Gas with no consequential fire - Not applicable. Distributed flammable gas is
not supplied to the shielded cells.

Drop / Spill - The CE system flow is sufficient to mitigate chemical spills inside the cells. Exhaust flows through HEPA filtration are
adequate to contain mobilized contaminants.

Gap Analysis
No Gaps
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ASME AG-1
DOE-HDBK-1169 (2.2.1)

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - E-CE (Section E - Cell Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

I

Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of ASME
AG-1.

The cell exhaust is filtered by two stages of individually tested HEPA filters in series periodically leak tested in place to confirm a
filter housing filtration efficiency of 99.95%. This efficiency was qualitatively selected to ensure that the HEPA filter is properly
installed to support the passive confinement function.

Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor DF = 3333. Decontamination factor has not been considered in the facility DSA. The filters are
credited with confinement function only, not dose reduction.

The exhaust from Cell Block A discharges from Cells 2, 4 & 6. Each of these cells have an in-cell dust cover and 1st stage HEPA
filter. This first stage HEPA filter functions as a prefilter. The three exhaust streams discharge to three single stage HEPA filters.
Each flow path normally operates at 1000 cfm. A common plenum caries the 2nd stage filter exhaust to three parallel single
stage HEPA filters on the main floor_ The 3rd stage exhaust discharges to the FHSF.

The exhaust from Cell Block B discharges from Cells 8,10,12,14,15, & 16. Each of these cells have an in-cell dust cover and 1st
stage HEPA filter. This first stage HEPA filter functions as a prefilter. The six exhaust streams discharge to six single (second)
stage HEPA filters. Each flow path normally operates at 750 cfm. A common plenum caries the 2nd stage exhaust and the
exhaust from two manipulator decon gloveboxes to two parallel, single stage filter banks in a main floor filter room. The 3rd stage
filters exhaust discharges to the FHSF.

HEPA Filters used are listed below.
1st stage In-Cell HEPA Filter
Cell Block A - 24" X 24" X 11.5" fluid seal -rated flow @ 1" wc DP- 1500 CFM
Cell Block B Cells 8,10, & 12 - 24" X 24" X 5-7/8" Type II - rated flow @ 1" wc DP- 500 CFM
Cell Block B Cells 14,15, & 16 - 24" X 24" X 5-7/8" Type I - rated flow @ 1" wc DP- 500 CFM

2nd stage HEPA Filter
Cell Block A - 24" X 24" X 11.5" metal frame, fluid seal - rated flow @ 1" wc DP- 1000 CFM
Cell Block B - 24" X 24" X 5-7/8" Flanders Type G-1 housing- rated flow @ 1.3" wc DP- 1500 CFM

3rd stage HEPA Filter
Cell Block A - 24" X 24" X 11.5" metal frame, fluid seal - rated flow @ 1" wc DP- 1000 CFM
Cell Block B - 24" X 24" X 11.5" wood frame, fluid seal - rated flow @ 1" wc DP- 1000 CFM

Cell Block B 1st stage HEPA filters have a combined rated airflow capacity of 3000 cfm. This is less than the normal operating
airflow the filter rating (3400 and 4500 cfm). The filters function as a nuclear grade prefilter (i.e. not credited in the DSA), is not
in-place tested and is followed by two stages of in-place tested HEPA filters and a sand filter. For this reason, this filter sizing
anomaly has not been identified as a gap.
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Gap Analysis

Gap Number 23:
Discretionary Gap - Cell Block B 3rd stage HEPA filter airflow is greater than the filter rating during individual HEPA filter isolation.

Gap Number 24:
Discretionary Gap - Cell Block A 2nd stage HEPA filters and Cell Block A 3rd stage HEPA filter airflow is greater than the filter
rating during individual HEPA filter isolation.
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2 - Ventilation System - Instrumentation &Control

Address key information to ensure system operabflitY-(e.g., systemdelta-P, ffller"pressure drop). -As-r-iE AG-1
DOE-HDBK-1169
ASHRAE Design Guide

J(Section 4)

TheSeciion E CEfan"s- (two fans per section) are -instrumented o"n the cabinet status boardsin-ihe co4"fCRto show fan status
and permit fan starting and stopping. Each cell exhaust branch (3 in A Cell Block, 6 in B Cell Block) have low flow alarms that
display in the C041 CR.

Provide system status
instrumentation and/or alarms.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -. SRNL, Building 773-A·· E-CE (Section E - Cell Exhaust)

2.1

Cell Block A exhaust has pitot tube array flow instrumentation installed in each of the three exhaust branches. Cell block B
exhaust has a pitot tube array instrumentation in the main exhaust duct indicating total cell block flow. These instruments and
their associated indicators are credited in the DSA for verifying TSR operational parameters of the systems.

Each cell block is equipped with a differential pressure indicator for cell to operating area DP.

The system HEPA filter housings are provided with the following instrumentation:

Cell Block A 2nd stage - flow indicator
Cell Block B 2nd stage - DP indicators: flow indicator
Cell Block A 3rd stage - none
Cell Block B 3rd stage -none

Gap Analysis

Gap Number 25:
Discretionary Gap - Cell Block A 2nd Stage HEPA Filters, Cell Block A 3rd stage HEPA filters and Cell Block B 3rd Stage HEPA
filters are not provided with differential pressure indicators.

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

Section E supply and exhaust fans are not interlocked. If the CE system were to shut down, Section E would become
pressurized with respect to adjacent building areas and the outside environment. Since no supply air is provided directly into the
cells, a primary confinement zone airflow reversal would not occur. Alarm response procedures (ARP) and Abnormal Operating
Procedures (AOP) include steps to shutdown the appropriate HVAC/Supply units to correct the pressure differential between the
secondary and tertiary confinement zones.

:DOE-HDBK-1169
ASHRAE Design Guide

J(Section 4)

Gap Analysis

Gap Number 26:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems.
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2.3 Post accident indication of
filter break-through.

Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.

._- . - ---- .- -- --- - --_ .. - - ----_._-- --_._- -

The section E CEsystem haSduct'sampling -statiOns betweenthe 1st Stag'e0rl~cell) and 2nd Stage (1 st testable stage) HEPA
Filter housing that are sampled on a weekly basis. This provides routine and post event indication of filter break-through. The
system then discharges to the SRNL Sand Filter which is equipped with both an inlet and' outlet monitoring system which reports
to the SRNL control room. See attachment 9 Evaluation Criteria 2.3 for addtional detail.

Gap Analysis
No Gap

2.4-Reliabiiity-of-controfsystem-to-'- Add-~~;;:fO;' exam~rmp~lcts ~fpotential co~~~modefailu~es from events'thatwould requ;r~-;~£iveconfineme~tfunction.
maintain confinement function
under normal, abnormal and
accident conditions.

Section E CE systems each contain two parallel exhaust fans controlled from the C041 Control Room. Normally one fan
operates continuously (lead) and one fan is in standby. If either exhaust plenum static pressure drops to 2 in wc the primary fan
is de-energized and the standby fan is energized. If the A Cell Block exhaust fan inlet plenum drops below 2" wc VaClIl1rt1. an
alarm will sound in the control room. If the B Cell Block exhaust fan inlet plenum drops below 1" wc vacuum, an alarm will sound
in the control room and in the cell block operating area.

Abnormal operations include lead fan failure, loss of power and control system failure. In the event of power failure, standby
power is provided to all four CE fans. In the event of lead fan failure, the standby fan will start. In the event of control system
failure, one fan in each cell block can be manually switched to an alternate power feed which operates from a local stop/start
station.

The Sections E CE exhaust systems each have redundant fans that are powered with standby power. Operation of the systems
is controlled by operating procedures. System control is maintained during abnormal and accident conditions by Abnormal
Operating Procedures (AOPs) and Alarm Response Procedures (ARPs).

Gap Analysis
No Gap.
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2.5 Control components should [DOE Guidance -Document does not provide any specific evalu-alion guidance discussion for this criteria]
fail safe.

- 1 DOE~Ho'BK-1169 (2.4)-­
I

The Section E CE -fan controls are fail safe- if afan fails, the standby fan will come on line. The A Cell Block fan discharge---­
dampers are pneumatically operated and close when the associated fan fails. The B Cell Block fan discharge dampers are
gravity operated and close upon fan failure. In case of loss of the Instrument Air system, the air operated A Cell Block fan inlet
dampers will fail closed. The A Cell Block Exhaust Failure Alarm will sound in the main control room. Shielded Cells Operations
will be advised to stop all in-cell activites. Both Cell Block Exhaust Failure Alarms will sound in the main control room.

Loss of instrument air will cause the cell outlet dampers for both cell blocks to fail closed. This is the desired failure mode to
ensure that a positive pressure event in the Sand Filter inlet duct does not backflow contamination from the cells to the operating
and maintenance areas. Loss of airflow caused by the dampers failing closed will alarm in the main control room.

Gap Analysis
No Gap - Control components for the Section E CE systems are fail-safe.
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-'~lbbE-HDBK-1169 (10.1)
DOE-STD-1066

3 - Resistance to Internal Events - Fire

-Confinement ventilation ----Requiredfor new fa-cillties; as required by-the accidentanalysis for-existing facilities (disc-retionar,,).
systems should withstand Must address protection of filter media.
credible fire events and be
available to operate and
maintain confinement.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, BUilding 773-A -- E-CE (Section E - Cell Exhaust)

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 Confinement ventilation 'R~'~iGired for ~-e~'facilitie-s;-;Srequi~~'dbyihe ac~ident analy~sfc;r existing facilities (discretio~~ryi~'-
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

'1 DOE~HOBK-1169' (1 0.-1 )­
:DOE-STD-1066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related '!nd N()n-S~fety Related Systems. Revision O. January 2006.
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.
_. ---
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TASMEAG-1 (AA) ­
DOE 0420.1B
DOE-HDBK-1169 (9.2)

4 - Resistance to External Events - Natural Phenomena - Seismic

If the active tvs system is not credited in a seismic accident condition there is-no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
_~O!E:_~~i~mic re9uirem~nts ~~y apply to D~~nse-in-Dep~~~_msi_n~irectl~ ~r th~ £~~ectio~..?f safety SSCs.

As- discussed in Table 4~3- transmittallette-r SRNL-Ro"E-2007-00063, Att-achment 4, Table-1, this evaluation- criteria-is NOr­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

4.1 Confinement ventilation
systems should safely
withstand earthquakes.
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IDOE-HDBK-1169 (9.2)

--Iflhe active cvs-rsnot credited inatOrnado condition there is nonee<fto eva"luate that performance -and/or-designattribute for
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

5 - Resistance to External Events - Natural Phenomena - TornadolWind

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-CE (Section E - Cell Exhaust)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

--if the-~ctive CVS Is not c~edTted in a wind c~ridition there is n'~ need to'evaluate that perfor~anceandior design ~ttribut~ for th~
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 tran~mittClllc-ttcr SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation r;ritAriFl i~ NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

- -- .. -

I
DOE 0420.1B

,DOE-HDBK-1169 (9.2)
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6 • Other NP Events (eg. flooding, precipitation)

6.1 Confinement ventilation If the active con-tinement ventilation system is not-credited for this event there is no need to evaluate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004·2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only reqUired if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

Administrative controls-should Enslire appro-priately thought out response to external th-reat is defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -

8 - Testability

'Design supports the periodic Ability to'test for leakage per intent"of 1\1510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

SRNL-DIR-2007-00108, Revision 0
E-CE (Section E - Cell Exhaust)

DOE-HDBK-1169 (2.3.8)
IASME AG-1
jASME N510

-2nd and 3rd stage HEPA filter housings have the'capability for in-place testing. The HEPA Filter Testing Program requires
HEPA filters in active radiological service to be changed periodically. They will also be assessed for material buildup following a
process event. (Triggered by SIRIM criteria.)

2nd and 3rd stage CE HEPA filter are tested every 18 months to verify that they have an efficiency of greater or equal to 99.95%.

Gap Analysis
No Gap - Design supports periodic filter testing and inspection and inspections are conducted periodically.

8.2 Instrumentation required to
support system operability is
calibrated.

~_ ~.___ ' •• L _~••••~_,

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

Magnehelic flow indicators"used to perform TSR Sui-veilla~~e Requirements are calibrated on an 18 month frequency, Pressure
switches associated with the low pressure alarm and interlock system are calibrated on a 24 month frequency,

Non-safety instrumentation is calibrated on an as-needed basis.

Gap Analysis
No Gap
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8.3 Integrated system
performance testing is
specified and performed.

Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

Airflow direction is verified at key points within the building during periodic air balance testing to verify that the ventilation systems
are functioning as intended. Findings are forwarded to the Design Authority Engineer.

System airflow and differential pressures are monitored and recorded as part of normal operator rounds.

No functional testing is required by the TSR of the CE systems, however the alarm and standby fan circuits are tested on a
periodic basis (See Section 0.2 for references).

Gap Analysis

No Gap
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lApp C)

SRNL-DIR-2007-00108, Revision 0
E-CE (Section E - Cell Exhaust)

9 - Maintenance

Filter life (shelf Ufe, serVice life, total-life) expectancy should be determined. Consider: filter environment, maximum delta-P~
radiological loading, age, and potential chemical exposure.

Pe-r requi;ments-=;f SRS~Engin~~ringStandard 15888, a Fi-I-ter service life program has-been established for this system. This
standard is the basis of the Nuclear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System. In-Cell (or 1st stage)
HEPA filters typically are in service for approx three years until dust loading requires replacement of the filters. This has been
found to bound any degradation due to radiation or temperature.

Filter service life program
should be established.

I :SB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

Gap Analysis
NoGap
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Failure of one- component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potential fai-Iures- (e-xample failures"- fan, backup power supply, sWitchgear).

Each CE system is aligned with two operable fans; one in standby to provide redundancy. A fan failure is indicated as an alarm in
the main control room. The standby fan starts automatically to restore full system operability. In the event of a power failure,
standby power will be provided to all Section E CE fans, but they must be manually restarted from the Control Room. The two
CE fans for each cell exhaust system are powered from the same motor control center. Both fans in each system will be
inoperable if the respective MCC is deenergized. One fan in each system may be manually switched to an alternate MCC.
However automatic sWitching or separate power sources for all CE fans would be needed for continuous operation after loss of
an MCC. Fan operation is not credited in the facility DSA to prevent or mitigate a design basis accident, but continued system
operability following an MCC loss is an element of an "active confinement system".

Gap Analysis

Gap Number 27:
Discretionary Gap - The two sub-systems are powered from the same MCC from the same DIG

Gap Number 58:
Discretionary Gap - The two sub-systems are powered by a single control transforner for each sub-system.

rDOE~ 0420. fB (Facifity
I Safety, Chapter I, Sec.
1 3.b(8))

10.2 Automaticbackup electrical- [DOE--Guidance Document does not provide any specific evaluation guidanc-e discussion for this "criteria]
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

. -- --

The 773-A standby diesel generator automatically supplies backup power to the CE fans and control equipment upon a loss of
normal power. The control room CE fan failure alarms and fan status indicators are provided with automatic back-up power.

The system backup power feature is not credited in the DSA with a preventive or mitigative function folloWing a design basis
accident.

Gap Analysis
NoGap

10.3 Backup electrical power shall
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

----------._----.,.-.,-----,.•. _---------.._--
NOTE: Safety Class is addressed through previous line. --_..~- -"'--- --- ----·----·--·-·-·[50E-=HDBK-1169 (2:2.:7)

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
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11 - Other Credited Functional Requirements

11. f Address any specific (DOE GuidanCe -Document does riotprovid-e- any specificevaluation guidance discussTcin for tii-is criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
OSA.

None

Gap Analysis
No Gap
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o-Ventilation System Description & References

0.1 System Description N/A

System Description
The Section E Regulated Room Exhaust (E-RREX) System consists of four independent sUb-systems that exhaust various
locations in Section E. All four E-RREX sub-systems discharge to the SRNL Sand Filter inlet duct on the Section E roof.
Reference Attachment 11 Figure A for a system single line.

E-RREX MDF Exhaust Sub-system
Three (3) E-RREX Fans exhaust the Manipulator Decontamination Facility (Room E-063) and the Shielded Storage Room
(Room E-061) using single-stage HEPA filtration, with a separate filter at each fan inlet. Each fan has a capacity of 1200 CFM at
6.6 inwc vacuum. The two room exhaust ducts are cross tied and configured such that the three fans are installed in parallel.
Normal operation is two fans running with one in standby. All three fans are provided with both normal and backup power. If
one of the normally running fans fails, alarms activate locally in the Section E cell operating area and remotely in the C041
Control Room. The standby fan is started manually from a local control panel in Section E Room E-065.

E-RREX High Bay Exhaust SUb-system
Two (2) E-RREX Fans exhaust the High Bay Loading Area (Room E-079) using single-stage HEPA fillmlinn, with one filter at
each of the two fan Inlets. Normal operation is one fan running with the other in standby. Both fans are supplied with normal
power only. If the normally running fan fails, alarms activate locally in the Section E cell operating area and remotely in the C041
Control Room. Note - the High Bay Loading Area is also exhausted by the E-LHEX system, which is covered in a separate
Table 5-1.

E-RREX Lab and Storage Exhaust SUb-system
Two (2) E-RREX Fans exhaust Laboratory and Storage Rooms E-041 , E-043, E-045, E-047, and F-080 using single-stage
HEPA filtration, with each room having a local HEPA filter at its room exhaust duct inlet. Normal operation is one fan running
with the other in standby. Both fans are supplied with normal power only. If the normally running fan fails, alarms activate locally
in the Section E cell operating area and remotely in the C041 Control Room. The standby fan is started manually from a local
control panel in Room E-001.

E-RREX Fan Room Exhaust Sub-system
One (1) E-RREX Fan exhausts the E-131 Fan Room using single-stage HEPA filtration, with one filter at the room exhaust duct
inlet. There is no alarm to indicate fan room exhaust failure.

The building shell. walls and roof associated with the RREX systems are qualified to PC-1.
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0.2 System References N/A

SRNL-DIR-2007-00108, Revision 0
E-RREX (Section E - Regulated Room Exhaust)

System Design Descriptions
o M-SYD-A-00022, 773-A Section E, HVAC Supply and Miscellaneous Exhaust
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW
o E-SYD-A-00008, 773-A D/G Standby Power System
o G-SYD-A-00002, SRNL Sand Filter System Design Description

Drawings
o M-M5-A-0206, Section E Exhaust Systems Air Balance Riser Diagram
o W144392, Basic Design Manual Section E H&V Flow Diagram
o P-PH-A-0076, High Level Caves Supply and Exhaust Systems Air Flow and Balance

o M-M6-A-0164, Manipulator Decontamination Facility Exhaust System P&ID

Test Procedures
o TP-02-773A-EW ING-01, Section E Air Balance Test Procedure
o 5Q1.2, Procedure 484, BUilding Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown and/or Evacuation

Standards
o DuPont Engineering Specifications 3027,3017,5998,7591,8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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1 - Ventilation System - General Criteria
-- . ---- ---- --- _.__ . --- .. --_. - --- --- ----- ---- ._- ------ -

1.1 Pressure differential should be Number of zones as credited by accident analysis to control hazardous material release; demonstrate by use considering
maintained between zones potential in-leakage.
and atmosphere.

'IDOE-HDBK-1169'(2.i.'~;j)­

I ASHRAE Design GUide

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement

Shielded Cells / Gloveboxes / Ducting through 1st testable HEPA filter stage
Cell Operating & Service Areas / Cell roof / HEPA filter room / Fan Room

Corridors / Offices / General Service Floor Area

See Table 5-1 for the Cell Exhaust System for a discussion of the Section E primary confinement zones. The E-RREX exhaust
systems serve secondary confinement zones only.

Secondary confinement zones consist of the cell large equipment loading area (high bay), cell small equipment loading areas,
manipulator glovebox room, offices, change/restrooms and cell operating areas. These areas have a limited quantity of direct
supply air; the major portion is drawn from the tertiary confinement zone. These areas have a number of direct exhaust systems
for locations with a higher contamination potential.

Tertiary confinement zones consist of office, storage, m8inlen:=Inr.A rind !>upport spaces surrounding the secondary confinement
zone. The spaces have a mixture of recirculating HVAC systems, 100% outside air HVAC systems and unfiltered exhaust
systems.

Differential pressures between zones are not measured directly, but instead are maintained by periodic monitoring of air flow,
and by periodic performance of air flow balance tests. Air flow direction checks are performed quarterly per Manual 501.2 - 484.
Air balance tests are performed periodically to ensure proper air flows and room differential pressures. The last such test for
Section E was performed in 2001.

The E-RREX MDF Exhaust SUb-system fans are equipped with variable frequency drives to regulate the speed of E-RREX Fans
1, 2 and 3 to maintain constant air flow as the pre-filter and HEPA filter pressure drop increases over time due to filter loading.

The E-RREX High Bay Exhaust SUb-system is eqUipped with a pneumatically controlled static pressure compensation system to
maintain constant air flow as the pre-filter and HEPA filter pressure drop increases over time due to filter loading.

The E-RREX Lab and Storage Exhaust Sub-system is eqUipped with a flow velocity pressure compensation system to maintain
constant air flow as the pre-filter and HEPA filter pressure drop increases over time due to filter loading.

Gap Analysis
No Gap.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-RREX (Section E - Regulated Room Exhaust)

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

[DOE Guidance Document doe-s not provide any specific evaluation guidance discussion for this criteriaj - -I DOE-:H-DBK-1169 (2."2.5)-­
,ASME AG-1

All ductwork is either 16 or 22 gauge galvanized carbon steel, except the Fan Room Exhaust sub-system which is Stainless steel.
Where flanged joints are used, they are sealed with neoprene gaskets. All fans are carbon steel with protective coating, with
flexible connections at the fan inlet and outlet. HEPA filter housings are stainless steel.

Gap Analysis

No Gap. Materials of construction are appropriate for normal, abnormal and accident conditions.

1.3
-- -
Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

The E-RREX system fun~tional classification is General Service; it is not credited in the DSA to perform ~-safety function.

The events to be evaluated for Section E are (1) a drop/spill inside a Section E shielded cell, and (2) a low-energy process
explosion inside a Section E shielded cell or laboratory, caused by an unstable lab chemical, process flammable gas or VOCs.

The Lab and Storage Exhaust sUb-system exhausts a Section E laboratory and storage areas, therefore would provide
non-credited dose reduction for a low-energy process explosion inside a laboratory. The laboratories are exhausted via
wall-mounted HEPA filter enclosures, which may be vulnerable to penetration of the filter by a missile from an explosion. The
design of the HEPA enclosure access doors with an expanded metal screen in front of the HEPA filter, serves to provide
adequate protection of the filters. Because of an extremely low source term in the secondary zones of Section E, the evaluated
events are not credible for this sUbsystem.

Gap Analysis

No ~!1P.
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Attachment 7 _. Table 5-1 Ventilation System Performance Evaluation _. SRNL, Building 773-A·· E-RREX (Section E . Regulated Room Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

-- - :1 ASME AG-1--- - --

DOE-HDBK-1169 (2.2.1)

i

Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of ASME
AG-1.

Each E-RREX exhaust SUb-system utilizes single stage HEPA filters periodically leak tested in place to confirm a filter housing
filtration efficiency of 99.95%. Each system is discharged to the SRNL sand filter.

Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor OF =3333. Decontamination factor has not been considered in the facility DSA.

The measured air flows for the E-RREX SUb-systems are compared to the HEPA filters nominal sizes and capacity ratings
specified by ASME AG-1, Section FC:

MDF Exhaust· size and rating: 24"x24"x11.5", 1500 CFM
max. measured flow branch- 935 CFM

High Bay Exh.- size and rating: 24"x30"x11.5", 1250 CFM
measured flow - 1673 CFM

Lab&Stor Exh.- size and rating: 24"x24"x11.5", 1000 CFM
max. measured flow branch- 1101 CFM

Fan Rm. Exh.- size and rating: 24"x24"x11.5", 1000 CFM (x3)
measured flow - 700 CFM

HEPA filters are replaced when the pressure drop increase above the maximum operating point assumed when the system was
designed. this varies between 2.5 and 5 inches wc based on the individual system.

The High Bay exhaust and Lab & Storage exhaust (from E041 hood) exceed the nominal capacity ratings.

The High Bay Exhaust sub-system uses 1950's style "tape-in-place" configured HEPA filter mounting assemblies in lieu of
enclosed filter housings. Tape forms a part of the confinement barrier and the wooden filter case is exposed to local hazards
inclUding fire. This style housing is highly dependent upon the skill of the worker to properly install and seal the HEPA filter.

Gap Analysis

Gap Number 39:
Discretionary Gap - Two locations have airflow greater than the rated capacity of the HEPA filter.
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ASHRAE Design Guide

:(Section 4)

2 - Ventilation System - Instrumentation & Control

-- -
E-RREX MDF Exhaust Sub-system
Local instrumentation - HEPA filter inlet static pressure, HEPA filter DP
Remote instrumentation - HEPA filter inlet static pressure
Alarms - MDF Fan Low Static Pressure alarm at the MDF Control Panel in Room E-065 and Control Room

Address key information to enSUre system operabiiiiy (e.g.-,system·delta~P·, filterpressure-drop).-Provide system status
instrumentation and/or alarms.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-RREX (Section E - Regulated Room Exhaust)

2.1

E-RREX High Bay Exhaust SUb-system
Local instrumentation - HEPA filter DP
Remote instrumentation - None
Alarms - High Bay Exhaust Low Static Pressure alarm at the E-Wing Alarm Panel and Control Room

E-RREX Lab and Storage Exhaust SUb-system
Local Instrumentation - Flow velocity gages
Remote instrumentation - None
Alarms - Lab and Storage Exhaust Low Static Pressure alarm at the E-Wing Alarm Panel and remotely In the Control Room

E-RREX Fan Room Exhaust Sub-system
Local instrumentation - HEPA filter DP
Remote instrumentation - None.
Alarms - None.

Gap Analysis

Gap Number 40:
Discretionary Gap - HEPA filters are not provided with t.P instrumentation for the Lab and Storage Exhaust SUb-system.

Gap Number 41 :
Discretionary Gap - The Fan Room Exhaust sUb-system does not have any status instrumentation or alarms.

[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

TDOE-HDBK-1169--
I ASHRAE Design Guide

__ ~_~ ~(Section4)

Section E supply and exhaust fans are not interlocked. If one of the RREX systems were to shut down, a secondary to tertiary
confinement zone air reversal could occur. Section E would become pressurized with respect to adjacent building areas and the
outside environment.

Gap Analysis

Gap Number 26:
Discretionary Gap - Interlocks are not prOVided between the supply and exhaust systems.
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2.3 Post accident indication of
filter break-through.

•
--- - -- ---- - -- -- ----, ---- ---- - -- -- --- ---- --- -----, ---
Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC. 'TECH-34

___ J
All four E-RREX sub-systems discharge to the SRNL Sand Filter, which is equipped with both an inlet and outlet monitoring
system that reports to the SRNL control room. See FHSF Sandfilter Evaluation Criteria 2.3 for addtional detail.

Gap Analysis

No Gap.

2.4 Reliability of control system to
maintain confinement function
under normal, abnormal and
accident conditions.

_. ----.---.- .. - - ._- - - ........ _- ---
Address, for example, impacts of potential common mode failures from events that would require active confinement function.

The E-RREX system functional classification is General Service, it is not credited in'the DSA to perform a safety function.

The events to be evaluated for Section E are (1) a drop/spill inside a Section E shielded cell, and (2) a low-energy process
explosion inside 0 Section E shielded cell or laboratory, caused by an unstable lab chemical, process flammable gas or \fOCs

Only the E-RREX Lab and Storage Exhaust sub-system would potentially be affected by a low-energy process explosion inside a
laboratory, due to close proximity of the sub-system fans and controls on the other side of the lab module exterior wall. However,
since the DSA assumes the explosion would not challenge the integrity of the lab module or the exhaust system, there is no
potential common mode failure caused by this event. The E-RREX Lab and Storage Exhaust sub-system would continue to
function normally.

Gap Analysis

No Gap.
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2.5 Control components should [DOE Guidance Docum-ent does not p'rovide any specific evaluation guidanc-e discussion for this criteria]
fail safe.

,- 'DOE-HDBK-1169 (2.'4)

The E-RREX sys'tem functional- classification is 'General Service, it is not credited in the DSA-to perform a safety function. Failure
of a control component would render the associated exhaust fan inoperable, whereby the standby fan may be placed in service
manually. Three of the sub-systems have a standby fan; the Fan Room Exhaust sub-system does not. However it has no
automatic outlet damper and no installed instrumentation.

The E-RREX High Bay Exhaust and E-RREX Lab and Storage Exhaust Sub-systems have automatic pneumatically operated
outlet dampers which fail open on loss of instrument air, permitting the fan system to remain in service in case of an instrument
air system failure.

The E-RREX MDF Exhaust Sub-system has electrically operated inlet dampers which fail-as-is on loss of power. The system has

standby power available, however.

Gap Analysis

No Gap.
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Confinem'ent ve'ntilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

3 • Resistance to Internal Events - Fire

Required for new facilities; as required by the accident analysis for existing facilities (discretionary),
Must address protection of filter media,

rDOE:~,mBK-1169 (10,1)
,DOE-STD-1 066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 Confinement ventilationR~quiredf~r ~ew f~d1ities; as-~~qUired -by'the ~~identanaly;S for ~xisting fa~'iiiti6s (di~Zr'etionaryf-'
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire,

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table { this evaluation criteria is NOT
APPLICABLE,
Per Ventilation System Eva!uation Guidance for Safp.ty-Rp.I~tp.rl ;:md Non-Safety Related Systems. Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

- - _.. - --- . _.- --
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-RREX (Section E - Regulated Room EXhaust)

4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic

If the active CVS system is not creej"ited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
_NOTE: S~is:n.i~_r~quirem~n!s. may appl~ !?_Defense-in=!?epth item~. i~~~ectly for~~e_protection of sa.fety SSC~. "_ .

As"discussed in Table 4-3 transmiltalletterSRNL-ROE-2007-00063,Altachment 4~Table 1, this·evaiuation criterTaiS NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-Q0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-RREX (Section E - Regulated Room Exhaust)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

5· Resistance to External Events - Natural Phenomena - TornadolWind

-If the active CVS is"not creditedlnatornado cOndition there is no need to evaluate that pe-rformance and/or designattribute for- -TDOE CY42(HB· ---
the confinement ventilation system (discretionary). I DOE-HDBK-1169 (9.2)
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional .
requirements in the DSA.

--=-=-=-=-=-=-=--- -- - - ~=-==- - . -- - :.==--=---- - --- ------=-==-:.-- - -_. - _.- ---
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

If the-a'ctive CVS is not-credited in a wind condition there is no "need to evaluate that--performance an-ei/or'design attribut"e-for 'the'DOE 0 420.1 B
confinement ventilation system (discretionary). I DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System EvaluatIOn
GUidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after t~_~PH event.
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6 - Other NP Events (eg. flooding, precipitation)

6.1 Confinement ventilation If the active confinement ventilation system is not credited fo-r this event there is no need to evaluate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also. any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

-- - --
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4. Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

7.1 Adn;inislrative controls should Ensure appropriately thought out response to external threat is defined (e.g. pre-fire' plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

IDOE 0 420'.18--'

I

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. BUilding 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap AnalySIS
No Gap. Ad~nistrati~~contro!~ are sufficient to protect the confine.ment vent~ation sys.tems for ~arrier th~e~~ening ~vents.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E·RREX (Section E - Regulated Room Exhaust)

8 - Testability

Design supports the periodic Ability to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

All E-RREX HEPA filter housings have the capability for in-place testing. In most systems, in-place test capability was added in
the 1960's and testing points meet the intent of N51 O. For new systems, the requirements of N51 0 were used as the basis of
design and initial testing. In-place leak testing is performed on all E-RREX HEPA filters every 18 months.

HEPA Filter housings for the High Bay Exhaust use a 1950's vintage Tape-In-Place design. Housings for the MDF Exhaust and
Fan Room Exhaust use Filter Housings conforming to N509, Housings for Lab and Storage Exhaust use a front load design for
the 1960's.

Gap Analysis

Gap Number 42:
Discretionary Gap - Tape-in-place HEPA filters do not meet the filter housing pressure boundary integrity testing requirements in
N510.

'[DOE-HDBK-116'9 (2.3.8)
'ASME AG-1
,ASME N510

I

8.2 Instrumentation required to
support system operability is
calibrated.

_ .. r- • _ .". -- _-' ..... - __ _ ....... " __ - ..

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

-- "- ".-

The E-RREX system functional classification is General Service, it is not credited in the DSA to perform a safety function.
Therefore there is no credited instrumentation on any of the E-RREX SUb-systems.

E-RREX system non-safety instrumentation is calibrated only on an as-needed basis, there is no established calibration
frequency.

Gap Analysis

No Gap.
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Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-RREX (Section E - Regulated Room EXhaust)

8.3 Integrated system
performance testing is
specified and performed.

----
The E-RREX system functional classification is General Service, it is not credited in the DSA to perform a safety function

Airflow direction and differential pressures are verified at key points within the building during periodic air balance testing to verify
that the ventilation systems are functioning as intended. Findings are forwarded to the Design Authority Engineer. Results are
documented in an Air Balance Test Report, and evaluated for any necessary corrective actions. The last full air balance test for
Section E was performed in 2001. Air flow directions between rooms are also verified to support radiological surveys on a routine
basis with findings forwarded to the Design Authority Engineer.

Gap Analysis

No Gap
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Filter serVice life program
should be established.

9 - Maintenance

Filter life (shelf life, service-life: total life) -expectancy should be determined. Co-nsider: filter environment, maximum deila-P, - - j DOE-HDBK-1169 (3.1 &
radiological loading, age, and potential chemical exposure. App C)

P~r requir~me~t~of SRS Engine~-=ring S7-tandar~r 158=-88", a Filter service life progra-m has bee~~stabllshed for thissyste-ni.- This ­
standard is the basis of the Nuclear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System.

Gap Analysis
No Gap.
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10.1 Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potential failures (example failures - fan, backup power supply, switchgear).

E-RREX MDF Exhaust SUb-system
Normal operation is two fans running with one in standby. If one of the normally running fans fails, the standby fan is started
manually.
All three fans are provided with both normal and backup power.

E-RREX High Bay Exhaust Sub-system
Normal operation is one fan running with the other in standby. If the normally running fan fails, the standby fan may be started
manually.
Both fans are supplied with normal power only.

E-RREX Lab and Storage Exhaust Sub-system
Normal operation is one fan running with the other in standby. If the normally running fan fails, the standby fan may be started
manually.
Both fans are supplied with normal power only.

E-RREX Fan Room Exhaust SUb-system
No standby fan IS prOVided.
The system fan is supplied with normal power only.

Gao Analysis

Gap Number 43:
Discretionary Gap - The Fan Room Exhaust SUb-system does not have redundant fans.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-RREX (Section E - Regulated Room Exhaust)

10.2 Automatic backup electrical
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

- - --
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

-- - --
E-RREX MDF Exhaust SUb-system
All three fans and associated instrumentation are provided with automatic backup electrical power.

E-RREX High Bay Exhaust Sub-system
Both fans are supplied with normal power only.

E-RREX Lab and Storage Exhaust Sub-system
Both fans are supplied with normal power only.

E-RREX Fan Room Exhaust Sub-system
The system fan is supplied with normal power only.

HVAC supply units for areas served by the High Bay Exhaust, Lab and Storage Exhaust and Fan Room Exhaust sub-systems
are not supplied with backup electrical power.

Gap Analysis

Gap Number 44:
Discretionary Gap - Automatic backup electrical power is not provided for the following sub-systems: High Bay Exhaust, Lab &
Storage Exhaust and Fan Room Exhaust.

. ~D-OE-HDBK-1169 (2.2.7'j

- - -- --
10.3 Backup electrical power shall NOTE: Safety Class is addressed through previous line.

be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

--- --
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---------- -- ---
10 CFR 830, Subpart B--

11 - Other Credited Functional Requirements

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-RREX (Section E - Regulated Room Exhaust)

-11.1-Address any specific- --YO-Ot:: Guidance Do-currientdoes not-p-rovide any specific evaluation guidance discusslonfor this criteria) --
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

- - - -----
The E-RREX system functional classification is General Service, it is not credited in the DSA to perform a safety function. There
are no functional requirements for the system credited in the DSA.

Gap Analysis

No Gap.
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System Description

o. Ventilation System Description & References

N/A

System Description
Section E is isolated from Section B by double doors on each floor to maintain independent ventilation control. The Section E
ventilation system is divided into four zones. Zone 1 is the innermost zone and includes the shielded cells and adjacent areas
which have the greatest potential for radioactive contamination. Zones 2, 3, and 4 surround Zone 1 and contain offices and labs
with lower potential for radioactive contamination. The Section E Heating Ventilating and Air Conditioning (HVAC) Systems
provide once-through conditioned air to zones 2,3, & 4 at lower flow rates than the area exhaust systems to maintain
confinement of potential contamination. Reference Attachment 11 Figure A for a system single line.

Air is exhausted from Zone 1 by the Cell Exhaust (CE) systems, Regulated Room Exhaust (RREX) systems, Local Hood
Exhaust (LHEX) systems, and Heating and Ventilating (HV) systems. The Zone 1 HVAC systems are designed to supply
make-up air at a lower total flow than the total exhaust air flow in order to maintain a net inflow into Zone 1 from Zones 2, 3, and
4, insuring positive confinement of any contamination.

Zone 2 contains offices on the Main Floor and mock-up, maintenance and utility shops on the Service Floor. There are no
exhaust systems in Zone 2. The HVAC system provides excess air to Zone 2 to ensure a positive air flow into Zone 1.

Zone 3 contains the service floor truck bay and cask storage areas, Radioactive Material Handling Facility Lab, and RCO lab and
storage areas. Air is exhausted by an LHEX system. Excess supply air is provided to ensure a positive air flow into Zone 1.
Motorized dampers are installed to isolate Zone 1 from the truck bay if either the inner or outer door is open.

Zone 4 includes the Manipulator Repair Facility. There are no exhaust systems in Zone 4, although a portion of the clean room
air is recycled through the HVAC units. The HVAC system provides excess air to Zone 4 to ensure a positive air flow into Zone
1.

The bUilding shell, walls and roof associated with the HVAC systems are qualified to PC-1.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation & Air Cond.)

0.2 System References N/A

System Design Descriptions
o M-SYD-A-00022, HVAC Supply and Miscellaneous Exhaust System Design Description
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW

Drawings
o M-M5-A-0205, Section E HVAC Supply Air Balance Riser Diagram
o M-M5-A-0206, Section E HVAC Exhaust Air Balance Riser Diagram
o W167721 - HLC HVAC Flow & Control Diagram

Test Procedures

o TP-02-773A-EW ING-01, Sec E Air Balance Test Procedure
o 5Q1.2, Procedure 484, BUilding Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown and/or Evacuation

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSIIASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007

--------- -- ----
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation &Air Cond.)

1 - Ventilation System - General Criteria

1-.1---Pressu-re differential should be Number of zones as credited by accident analysis to control hazardous material release; demonstrate -by use considering - -
maintained between zones potential in-leakage.
and atmosphere.

The Section E zone flows and ventilation system interactions are described in the specific SDD documents. Differential
pressures (DPs) are not measured directly, but are maintained between zones by monitoring and balancing air flows. Periodic
monitoring is conducted, including hood face velocities (Procedure 40/401) and air flow directions (Procedure 501.2/484). Air
balances are regularly conducted on all ventilation systems within a building section to verify facility design basis flows, as
documented by the Section E Air Balance. Key system parameters are recorded on a daily and weekly basis which allows
monitoring of ventilation system function and performance

The HVAC Systems are designed to maintain the primary containment zones at a negative pressure with respect to surrounding
areas such that a positive airflow is maintained into the primary confinement zones from the secondary confinement zones.

DOE-HDBK-1169 (2.2.9)
ASHRAE Design Guide

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement
o Administrative Area

High Level Cells 1Gloveboxes 1Ducting through a testable HEPA filter stage
HLC Operating Area 1Labs 1Filter Room 1Fan Room

Corridors 1Offices 1General Service Floor Area
Offices

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

1.3 Exhaust system should
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

Gap Analysis
No Gap - DPs are properly maintained under normal conditions Maintenance of differential pressure between building zones is
not credited in the DSA for prevention or mitigation of a radiological release.

[DOE Guidance Docu-ment does not provide any specific eva-Iuation guidance discussion for this criteria]

The Section E HVAC (Supply Air) systems provide clean conditioned air to the building. Ducting is fabricated from galvanized
steel. Supply fans are fabricated from carbon steel.

Gap Analysis
No Gap - Materials of construction are appropriate for normal, abnormal and accident conditions.

As required by accident analysis to prevent accident release.

iboE-HDBK-1169 (i2.5)
:ASME AG-1

.IDOE~HDBK--1169 (2.4)
:ASHRAE Design Guide

The system evaluated is a supply (not eXhaust) system. See the appropriate exhaust systems for Section E (Attachments 1, 2, 4
and 5) for evaluation of this criteria.

Gap Analysis
NoS;_~p _
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I DOE-HDBK-1169 (2.2.1)
i

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation & Air Cond.)

1-.4- Cantin-ament ventilation --~Aadress: - --- ----
systems shall have 1) Type of filter (e.g., HEPA, sand, sintered metal);
appropriate filtration to 2) Filter sizing (flow capacity and pressure drop):
minimize release. 3) Decontamination Factor vs. accident analysis assumptions.

The Section E HVAC (Supply Air) systems have replaceable filters, installed to filter incoming supply air.

Gap Analysis

Gap Number 33:
Discretionary Gap - The manipulator shop, a secondary zone, uses re-circulated air without HEPA filtration.

-------- --------
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2.1 Provide system status
instrumentation and/or alarms.

2 - Ventilation System - Instrumentation & Control

The Section E HVAC (Supply Air) systems have neither status information nor alarms provided to the Control Area Operator
(CAO) in the C041 Control Room (CR).

Gap Analysis

Gap Number 34:
Discretionary Gap - The systems do not have any remote system status instrumentation, control or alarms.

ii\SME-AG-1
I DOE-HDBK-1169
ASHRAE Design Guide

; (Section 4)

2.2 Interlock supply and exhaust "[DOE G"uidaneeDocumenldoes-notp~ovide~~InY specific evalu'ation'guldan"ce discussion for this criteria]
fans to prevent positive
pressure differential.

Section E supply a-nd exhaust fans a-re not interlocked. If one of the exhaust systems-were-to shut down, a secondary to tertiary
confinement zone air reversal could occur. Section E would become pressurized with respect to adjacent bUilding areas and the
outside environment.

Gap Analysis

Gap Number 26:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems.

DOE-HDBK-1169
ASHRAE Design Guide
(Section 4)

2.3 Post accident indication of
filter break-through.

Instrumentation supports post accident planning and response; should be c~nsidered critical instru-ni-entation for SC.

The Section E HVAC (Supply Air) systems are not impacted bythe accident scenarios related to exhaust filter break-through.

iTECH-34

Gap Analysis
No Gap - Section E HVAC systems do not have exhaust filters where breakthrough would occur.

2.4 Reliability of control system to )':d"dress, for ~xampl;'-imp-;;cisOfpotentjaicommon-modefailures from events th~t ~~~id-~~q~ire~cti~-c~'n-fjn--;;mentfuncti'C:>°n.' ----DOE-H'DBK-1169 (2.4)
maintain confinement function
under normal, abnormal and
accident conditions.

Not applicable. The fans are not credited in a confinement function, but serve to provide conditioned outside air to the facility.

Gap Analysis
No Gap

-- -- ---- ---
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation & Air Cond.)

2.5 Control components should [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]
fail safe.

lDOE~"t~bBK-1169 (2.4) ­
I

--- - ------- - _. :.-:-----------=--:-=..--===--==.:......--_---=-.._--------=--==:
The Section E HVAC supply fans fail in a safe condition. The fans are not credited in a confinement function, but serve to .
provide conditioned outside air to the facility. The fan unit intake dampers shut on loss of power to prevent backflow through the
fans.

Gap Analysis
No Gap

-- - -------
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-- ----'DOE-HDBK-1169 (10.1)
:DOE-STD-1 066

Con-tinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

3.2 Confinement ventilation
systems should not propagate
spread of fire.

3 - Resistance to Internal Events - Fire

Required for new facilities; as required by the accident analysis for existing facilities (discretionarY).
Must address protection of filter media.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for th~ _a_c!iv~_ ~onfine~ent ventilation syste~._, _. _ _ __._ _ __ - __ . ._. ,
Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Address fire barriers, fire dampers arrangement.

-- -
As discussed in Table 4-3 transmittal letter SRNL-ROF-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis

takes _c.redit for the active confinement ventil~tio_n_system. _
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation & Air Cond.)

4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic

~eactive CVS system is-n-Qtcredfied in a selsmi-c-accidenfcondition thereiSno neecllOevaluate that pertormance and/or IASME AG-1 -(AA)
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation I DOE 0 420.1 B
system performance will be based on the current functional requirements in the DSA. :DOE-HDBK-1169 (9.2)
NOT~_:Seismicrequirements may ap~y to_?efe~se-in-Dept~~t~~s indirectly for the protection o!~~ety SS~s_. _

As discussed in Table 4-3 iransmittal-fetlersRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004·2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

------ --------------- ---
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation & Air Cond.)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWind

If the active CVS is not credited in a tomado condition there is no ne-ed to evaluate that performance" arid/or design attribute for
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

DOE 0 420.1B
i DOE-HDBK-1169 (9.2)

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
••& -- ---------~_._. • •• - ~--- •• • ••••_----- ._.,.. ._-- --------~ • ••

If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

- -
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

- - --
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation _. SRNL, Building 773-A - E-HVAC (Section E - Heating, Ventilation & Air Cond.)

6 - Other NP Events (eg. flooding, precipitation)
6.1-Confi-nemenl ventilation .'--If the active confinement ventilation system is not credited 'for this event there isrio'needto evaluate that performance and/or - - fD6E-b 420.1 B --- - ..---

system should withstand other design attribute for the confinement ventilation system (discretionary). I DOE-HDBK-1169 (9.2)
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event. _._-_. ------
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7 - Range Fires I Dust Storms

7.1 Administrative controls should' En'sure appropriately thought out response'toexternal threat is defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

-- - - .. - . -- --- - - - ---- .. _------
The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires, They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. BUilding 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gao Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.

-- - --- - . - - - --
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - E-HVAC (Section E - Heating, Ventilation & Air Cond.)

8 - Testability
- -

Design supports the periodic Ability to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
period ically.

---- --_. =~~
Section-EHVAC supplifan system filters'arechan-gedout periodically -nominally on a semi-annual baSis-.-----. -.---

Gap Analysis
No Gap - Section E HVAC systems have no testable or inspectable exhaust filters.

TD6E~HDBK~1169 (2.3.8)

I

ASME AG-1
ASME N510

------_._-

The Section E HVAC (Supply Air) -syste'ms-have-nocalibration requirements in the TS-R. System-rion-safetY-instrumentation is
calibrated as necessary to support system functionality: when the instrument is installed.

8.2 Instrumentation required to
support system operability is
calibrated.

Credited instrumentati~~~h~~ld-hi:lvesp;cified Calibration I surveillanc~'~~q~ir~;n~rits~-~' •. -. -.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

. ......- '----r; --.------.-.-------.
~DOE-HDBK-1169(2.3.8)

Gap Analysis
No Gap - Section E HVAC systems have no calibration requirements.

8.3 Integrated system
performance testing is
specified and performed.

The E-HVAC system functional classification is General Service, it is not credited in the DSA to perform a safety function.

Airflow direction and differential pressures are verified at key points within the building during periodic air balance testing to verify
that the ventilation systems are functioning as intended. Findings are forwarded to the Design Authority Engineer. Results are
documented in an Air Balance Test Report, and evaluated for any necessary corrective actions. The last full air balance test for
Section E was performed in 2001. Air flow directions between rooms are also verified to support radiological surveys on a routine
basis with findings forwarded to the Design Authority Engineer..

Gap Analysis
NoGap
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9 - Maintenance

9.1 Filter service life program
should be established.

Filter life (shelf life, service life, total life) expectancy should be determined. Consider: filter environment, maximum delta-P,
radiological loading, age, and potential chemical exposure.

- - - __ ..:. _. -=-'0_- _ ":_'__" _
Sections E HVAC units do not use HEPA filters. A service life program is not required.

Gap Analysis
No Gap - Section E HVAC systems do not use HEPA filters.
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10 - Single Failure

_. --------_.-

The Section E HVAC (Supply Air) systems have no installed standby components. Proced"uresare-eslablished and in' placet-o­
identify equipment failures and to implement mitigating actions.

10.1 Failure of one componen't
(equipment or control) shall
not affect continuous
operation.

- - ... - -
10.2 Automatic backup electrical

power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

Address potenti.iil failures (example failures - fan, backup power supply, sWitchgear).

No single failure in the Section E HVAC system will prevent critical confinement equipment from operating. Also, failure of an
individual supply unit will not cause a differential pressure inversion between any of the confinement zones.

Gap Analysis
No Gap.

[60EGuidance'Document does not provide any specific-evaluation guidance discussion forthis criteria]

The Section E HVAC (Supply Air) systems will not operate in the event of a power failure.

1DOE 0420.1 B (Facility

I

Safety, Chapter I, Sec.
3.b(8))

~bOE-HDBK-1169 (2.2.7)

Gap Analysis
No Gap - Operation of the HVAC supply units is not necessary to maintain confinement during a loss of power.-----_._- --_.... - .._-_...._.. - . ._-_." .._----'----------

10.3 Backup electrical power shall NOTE: Safety Class is addressed through previous line. DOE-HDBK-1169 (2.2.7)
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
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11 . Other Credited Functional Requirements

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HVAC (Section E - Heating, Ventilation &Air Cond.)

11.1 Address any specific [DOE Guidance Document doe's 'not provide any specific ev'all:Jatio'n 'guidance discussion for this criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gap
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Evaluation Criteria Discussion Reference

nceso-Ventilation System Description & References

0.1 System Description ·NIA

'SystemDeScrlption . ----- .. - -'-

The Section E Local Hood Exhaust (E-LHEX) System consists of two independent sub-systems that exhaust areas in the
Section E secondary confinement zone. Both E-LHEX sUb-systems discharge to the SRNL Sand Filter system via branch ducts
that connect to the sand filter inlet duct on the Section E roof. Reference Attachment 11 Figure A for a system single line.

E-LHEX High Bay Exhaust SUb-system
Two (2) E-LHEX Fans exhaust the High Bay Loading Area (Room E-079), using single-stage HEPA filtration, with one filter at
each of the two fan inlets. Normal operation is one fan running with the other in standby. Both fans are supplied with normal
power only. If the normally running fan fails, alarms activate locally in the Section E cell operating area and remotely in the C041
Control Room. Note - the High Bay Loading Area is also exhausted by the E-RREX system, which is covered in a separate
Table 5-1.

E-LHEX Hood Exhaust Sub-system
E-LHEX Fan E14 (EP-5916) exhausts the fume hood in Room E-075, in the Cell Block A loading area, using single-stage HEPA
filtration with one filter at the fan inlet. If the fan fails, alarms are activated in the Section E operating area and in the C041
Control Room.

The bUilding shell, walls and roof associated with the LHEX systems are qualified to PC-1 .
.__ .. --- - . -------- _.... --_.- -
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0.2 System References N/A

SYstem Design Descriptions
o M-SYD-A-00022, 773-A Section E, HVAC Supply and Miscellaneous Exhaust
o G-SYD-A-00002, SRNL Sand Filter System Design Description
o M-SYD-A-00024, IA, PLTA & Compressor Alternate CW

Drawings
o M-M5-A-0206, Section E Exhaust Systems Air Balance Riser Diagram
o W144392, Basic Design Manual Section E H&V Flow Diagram
o P-PH-A-0076, High Level Caves Supply and Exhaust Systems Air Flow and Balance
o W 157496, Heating and Ventilating, Section E High Level Caves Main Floor Plan

Test Procedures
o TP-02-773A-EW ING-01, Section E Air Balance Test Procedure
o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A D/G Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown and/or Evacuation

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation GUidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - E-LHEX (Section E - Local Hood Exhaust)

1 - Ventilation System - General Criteria

1.1- Pressure differentTaT shOuld be NUmber of zones as-credited by acddent analysis tocontrol-hazardou-s- materiaJrele;:;se; demonstrate byuseconsidering --IDOE-HDBt<-1169{2.2.9)-
maintained between zones potential in-leakage. I ASHRAE Design Guide
and atmosphere.

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement

Shielded Cells / Gloveboxes / Ducting through 1st testable HEPA filter stage
Cell Operating &Service Areas / Cell roof / HEPA filter room / Fan Room

Corridors / Offices / General Service Floor Area

See Table 5-1 for the Cell Exhaust System for a discussion of the Section E primary confinement zones. The E-LHEX exhaust
systems serve secondary confinement zones only.

Secondary confinement zones consist of the cell large equipment loading area (high bay), cell small equipment loading areas,
manipulator glovebox room, offices, change/restrooms and cell operating areas. These areas have a limited quantity of direct
supply air; the major portion is drawn from the tertiary confinement zone. These areas have a number of direct exhaust systems
for locations with a higher contamination potential.

Tertiary confinement zones consist of office, storage, maintenance and support spaces surrounding the secondary confinement
zone. The spaces have a mixture of recirculating HVAC systems, 100% outside air HVAC systems and unfiltered exhaust
systems.

Differential pressures between zones are not measured directly, but instead are maintained by periodic monitoring of air flow,
and by periodic performance of air flow balance tests. Air flow direction checks are performed quarterly per Manual 501.2 - 484.
Air balance tests are performed periodically to ensure proper air flows and room differential pressures. The last such test for
Section E was performed in 2001.

Gap Analysis
No Gap.

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

:----:--._.-------_..- .._.,------- ---_.__ . - .._--_. -_._----_ .._-----
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria] "-~DOE-HDBK-1169 (2.2.5)

ASME AG-1

All ductwork is either 16 or 22 gauge galvanized carbon steel. Where flanged joints are used, they are sealed with neoprene
gaskets. All fans are carbon steel with protective coating, with flexible connections at the fan inlet and outlet. HEPA filter
housings are stainless steel.

Gap Analysis
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1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

The E-LHEX system functional classification is General Services, it is not credited in the DSA to perform a safety function.

The events to be evaluated for Section E are (1) a drop/spill inside a Section E shielded cell, and (2) a low-energy process
explosion inside a Section E shielded cell or laboratory, caused by an unstable lab chemical, flammable gas or VOCs.

Since neither of the E-LHEX sub-systems serves these particular areas, the E-LHEX system HEPA filters are not vulnerable to
damage from the above events.

Gap Analysis

No Gap.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation .. SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

-.. - - ------lASME AG-1

IDOE-HDBK-1169 (2.2.1)
I

- :--- - 7.-------:-- -- "-:--_.-.-.----- ------=:-:-

Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of ASME
AG-1.

Each E-LHEX exhaust sub-system utilizes single stpge HEPA filters periodically leak tested in place to confirm a filter housing
filtration efficiency of 99.95%.

Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor DF =3333. Decontamination factor has not been considered in the facility DSA.

The measured air flows for the E-RREX sub-systems are compared to the HEPA filters nominal sizes and capacity ratings
specified by ASME AG-1, Section FC:

Hood Exhaust- size and rating: 24"x24"x11.5". 1000 CFM
max. measured flow branch- 740 CFM

High Bay Exh.- size and rating: 24"x30"x5.SS", 500 CFM
measured flow - 717 CFM

The High Bay Exhaust sub-system exceeds the nominal capacity ratings. The air is discharged to the sand filter before it is
released to the environment.

Per DOE-HNBK-1169. Section 3.3.6.1, "Normal in-service pressures should be limited to 3 to 5 in.wc above startup pressure".
The HEPA filters are not operated outside this guideline; filters are changed if a 5" differential pressure is encountered. The
E-LHEX sUb-systems are equipped with pneumatically controlled static pressure compensation systems to maintain a constant
air flow as the pre-filter and HEPA filter pressure drop increases over time due to filter loading.

The High Bay Exhaust sub-system uses 1950's style "tape-in-place" configured HEPA filter mounting assemblies in lieu of
enclosed filter housings. Tape forms a part of the confinement barrier and the wooden filter case is exposed to local hazards
including fire. This style housing is highly dependent upon the skill of the worker to properly install and seal the HEPA filter.

Gap Analysis

Gap Number 35:
Discretionary Gap - High Bay Exhaust Sub-System airflow exceeds HEPA filter rated capacity.
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2.1

2 - Ventilation System - Instrumentation & Control
Provide systemstatus _.. --- -Address "key information "t6-ensuresystem··operab"i1fty (e.g., systemdelta'~p: filter -pre-ssure drop).
instrumentation and/or alarms,

- ---ASMEAG-1

I DOE-HDBK-1169
iASHRAE Design Guide

_______ ~__~~c_-j(Section 4)
E-LHEX High Bay Exhaust SUb-system
Local instrumentation - HEPA filter DP indicator
Remote instrumentation - None
Alarms - Room E-079 Low Static Pressure alarms locally at the E-Wing Alarm Panel and remotely in the Control Room

E-LHEX Hood Exhaust Sub-system
Local instrumentation - Flow velocity gage at fan inlet / HEPA filter DP indicator
Remote instrumentation - None
Alarms - E075 LHEX Low Static Pressure alarm locally at the E-Wing Alarm Panel and remotely in the Control Room

Gap Analysis

No Gap,

•• _L __ ~ _

2,2 Interlock supply and exhaust [DOE Guidance Document does not prOVide any specific evaluation gUidance discussion for this criteria]
fans to prevent positive
pressure differential.

._--- --
Section E supply and exhaust fans are not interlocked, If one of the LHEX systems were to shut down, a secondary to tertiary
confinement zone air reversal could occur, Section E would become pressurized with respect to adjacent building areas and the
outside environment.

Gap Analysis

Gap Number 26:
Discretionary Gap - Interlocks are not provided between the supply and exhaust systems,

,DOE-HDBK-1169
ASHRAE Design Guide
(Section 4)

2,3 Post accident indication of
filter break-through.

Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.

These system then discharges to the SRNL Sand Filter which is equipped with both an inlet and outlet monitoring system which
reports to the SRNL control room, See attachment 9 Evaluation Criteria 2,3 for addtional detail.,

Gap Analysis

No Gap,

Page A7-159



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

•
Reliability of control system to .Ad-dress,-for example, impactsof potential common mode failures from events thafwould require active confinement function~- -TOOE-HDBK-1169 (2.4)
maintain confinement function I

under normal, abnormal and
accident conditions.

--_. __ ._---~._~~.=-====-=-= - -----
The E-LHEX system functional classification is General Services, it is not credited in the DSA to perform a safety function.

The events to be evaluated for Section E are (1) a drop/spill inside a Section E shielded cell, and (2) a low-energy process
explosion inside a Section E shielded cell or laboratory, caused by an unstable lab chemical, flammable gas or VOCs.

Since neither of the E-LHEX sUb-systems serves these particular areas, the E-LHEX system would not be affected by a
low-energy process explosion inside a laboratory, since the DSA assumes the explosion would not challenge the integrity of the
lab module. Therefore there is no potential common mode failure caused by this event. The E-LHEX sub-systems would
continue to function normally.

Gap Analysis

No Gap.

r ._~__ ~ •• ., ~_~~ ~ __ 00

2.5 Control components should [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]
fail safe.

'~-~----:DOE-HDBK-1169 (2.4)

The E-LHEX system functional classification is General Service. It is not credited in the DSA to perform a safety function. Failure
of a control component would render the associated hood exhaust fan inoperable, Whereby for the High Bay Exhaust fan, the
standby fan may be placed in service manually. The hood exhaust fan has no standby fan. In case of fan failure an alarm is
sounded in the main control room and all activities in the hood are stopped.

Both sub-systems have automatic pneumatically operated outlet dampers which fail open on loss of instrument air, permitting the
fan system to remain in service in case of an instrument air system failure.

Gap Analysis

No Gap.
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3 - Resistance to Internal Events - Fire

3.1 Confinement "ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

"3.2 Confinement ventilation"
systems should not propagate
spread of fire.

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

As discussed in Table 4-3 transmittal letter SRNL-ROE-200Y-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

Requ"ired for new faciliiies;asrequiredby "tt.;e accident-analysis for existing facilities (discretionary).
Address fire barriers, fire dampers arrangement.

As discussed in Table 4-3 transmittal letter·SRNL-ROE-2007-00063, Attac"hme-nt 4'-Table-1~ this evaluation Criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, ReviSion 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only reqUired if the accident analysis
takes credit for t~~ active con"~neme~t ventil"atio_n system'
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systems should safely
withstand earthquakes.

design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

A~ disc~s~~din Table 4-rt~ansm;tt~lletterSRNL-ROE-2007-00063~Att~~hment4~T~bl';1-~hisevaluati~~~riteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWlnd

If the active CVS is not credited in a tornado condition there is noneed to-evalUate that performance and/or design attribute for
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

-;-60EO 420.1B
! DOE-HDBK-1169 (9.2)

DOE 0420.1B
DOE-HDBK-1169 (9.2)

As discussed in Table 4=3transmittalletter SRNL-ROE-2007-00063~Attachment4, Table 1, this evaluation criteria-is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation

_.._ ~!':te~ ~uring or after the~p'~~vent. . . ..... ~ . _. . . ~ ..
If the active CVS is not credited in a wind condition there IS no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

Confinement ventilation
systems should withstand
design wind effects on system
performance.

5.2

As discussed in Table 4-3 transmittallette'r SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

. _. - - - - - -- - ---
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6.1 Confinement ventilation If the active confinement ventilation system is not credited for this event there is no need to evaluate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

7.1 Administrative controls should En-sure appropriately thought out response to external threat is defined (e.g. pre-fi-re plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

--- - _._- --_.- --- . - ----. - ---
The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.

--- ._- - - -
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- _. -
Design supports the periodic Ability to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

8 - Testability

. "1bOE:HDBK-1169"(2.3.8)
ASME AG-1
ASME N510

All E-LHEX HEPA filter housings have the capability for in-place testing. This in-place test capability was added in the 1960's
and testing points meet the intent of N510. Aerosol efficiency testing is performed on all E-LHEX HEPA filters every 18 months.

The E-LHEX uses 1950's style "tape-in-place" configured HEPA filter mounting assemblies in lieu of enclosed filter housings.
Tape forms a part of the confinement barrier and the wooden filter case is exposed to local hazards including fire. This style
housing is highly dependent upon the skill of the worker to properly install and seal the HEPA filter.

Gap Analysis

Gap Number 36:
Discretionary Gap - Tape-in-plaCe HEPA filters do not meet the filter hoUSing pressure boundary integrity testing requirements in
N510.

8.2 Instrumentation required to
support system operability is
calibrated.

---_.. _........_------ --_.~._._-_. -- --_ ... ,... --,.-

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

The E-LHEX system functional classification is General Service, it is not credited in the DSA to perform a safety function.
Therefore there is no credited instrumentation on any of the E-LHEX SUb-systems.

E-LHEX system non-safety instrumentation is calibrated only on an as-needed basis, there is no established calibration
frequency.

Gap Analysis

No Gap.
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8.3 Integrated system ---Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.
performance testing is
specified and performed.

The E-LHEX system functional classification is General Service, it is not credited in the DSA to perform a safety function.

Airflow direction and differential pressures are verified at key points within the building during periodic air balance testing to verify
that the ventilation systems are functioning as intended. Findings are forwarded to the Design Authority Engineer. Results are
documented in an Air Balance Test Report, and evaluated for any necessary corrective actions. The last full air balance test for
Section E was performed in 2001. Air flow directions between rooms are also verified to support radiological surveys on a routine
basis with findings forwarded to the Design Authority Engineer.

Gap Analysis

No Gap
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

9 - Maintenance

9.1 Filter service life program
should be established.

Filter life (shelf life, service Iife~- totaflife) expecta-ncy should be determined. Consider: filter envi-ronment, maximum delta-PI
radiological loading, age, and potential chemical exposure.

-Per requirem-en~cl- SRS -Eng;~~ri~g-Starld~~15888, a
C

Filter service life program has been established for this system. This
standard is the basis of the Nuclear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System.

Gap Analysis
No Gap.

--------------
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IDOE 0420.1 B (Facility
'I Safety, Chapter I, Sec.
3.b(8))

10 - Single Failure

Address potential failures (example failure's - fan,' backup power supply', switchgear).Failure'of one compon'ent"
(equipment or control) shall
not affect continuous
operation.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -. Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

E-LHEX High Bay Exhaust Sub-system
Normal operation is one fan running with the other in standby. If the normally running fan fails, the standby fan may be started
manually.
Both fans are supplied with normal power only.

E-LHEX Hood Exhaust Sub-system
No standby fan is provided.
The system fan is supplied with normal power only.

Gap Analysis

Gap Number 37:
Discretionary Gap - The Hood Exhaust sUb-system does not have redundant fans.

10.2 Automatic backup electrical
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

~ -~- ~~------ . ~-----~--- .. __ .. . .~---------- -~-.. _.. .. _~ --------

[DOE Guidance Document does not prOVide any specific evaluation guidance discussion for this criteria] DOE-HDBK-1169 (2.2.7)

E-LHEX High Bay Exhaust Sub-system
Both fans are supplied with normal power only.

E-LHEX Hood Exhaust SUb-system
The system fan is supplied with normal power only.

HVAC supply units for areas served by the High Bay Exhaust and Hood Exhaust sub-systems are not supplied with backup
electrical power.

Gap Analysis

Gap Number 38:
Discretionary Gap - Automatic backup electrical power is not provided for the folloWing E-LHEX sUb-systems: High Bay Exhaust
and Hood Exhaust.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

10.3 Backup electrical power shall
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

NOTE: Safety Class is addressed through previous line.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria .

. _------ ._----------- ------------ -
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11 - Other Credited Functional Requirements

Address any specific [DOE Guid-ance-Document does"not-provid-e-any specific-e"vafuation -guidan-ce discussion for th-is c-rlte"rj-aI
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-LHEX (Section E - Local Hood Exhaust)

11.1

- -- - - --- - - - - -
The E-LHEX system functional classification is General Service, it is not credited in the DSA to perform a safety function. There
are no functional requirements for the system credited in the DSA.

Gap Analysis

No Gap.
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!NiA---
o-Ventilation System Description & References

N/A

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108. Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

0.1 System Description

System Description
The Section E Heating and Ventilating (E-HV) System consists of two independent low volume sub-systems that exhaust two
rooms in the Section E tertiary confinement zone. Both E-HV sUb-systems discharge to atmosphere above the Section E roof.
Reference Attachment 11 Figure A for a system single line.

E-HV Men's Change Room Exhaust SUb-system
One E-HV Fan exhausts the Men's Change Room (Room E-035) using single-stage HEPA filtration. The fan is supplied with
normal power only, and there is no standby fan. There is no system instrumentation or alarms.

E-HV Women's Change Room Exhaust SUb-system
One E-HV Fan exhausts the Women's Change Room (Room E-027) using no filtration. The fan is supplied with normal power
only, and there is no standby fan. There is no system instrumentation or alarms.

The building shell, walls and roof associated with the HV systems are qualified to PC-1.
-- - -_. --_ ... _.. --- . -_ ..
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

0.2 System References N/A

--------------_. _..- -------- -- - -------
System Design Descriptions
o M-SYD-A-00022, 773-A Section E, HVAC Supply and Miscellaneous Exhaust

Drawings
o M-M5-A-0206, Section E Exhaust Systems Air Balance Riser Diagram
o W144392, Basic Design Manual Section E H&V Flow Diagram
o P-PH-A-0076, High Level Caves Supply and Exhaust Systems Air Flow and Balance
o W157496, Heating and Ventilating, Section E High Level Caves Main Floor Plan
o M-M5-A-0116, Section E Partial Roof and Service Floor Plans
o M-M5-A-0120, Section E Partial Main Floor, Service Floor and Roof Plans, HV & HVAC System

Test Procedures
o TP-02-773A-EW ING-01, Section E Air Balance Test Procedure
o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A D/G Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown and/or Evacuation

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSIIASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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-loi5&HDBK-1169 (-2.2.~

I ASHRAE Design Guide

1 - Ventilation System - General Criteria

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

1.1 Pressure differential should be' Number of zones as credited by accident analysis to'control ha'zardousmateriai release;'demonstratebyuse considerlng'--
maintained between zones potential in-leakage.
and atmosphere.

Confinement Zones
o Primary Confinement
o Secondary Confinement
o Tertiary Confinement

Shielded Cells / Gloveboxes I Ducting through 1st testable HEPA filter stage
Cell Operating & Service Areas I Cell roof I HEPA filter room I Fan Room
Corridors I Offices I General Service Floor Area

See Table 5-1 for the Cell Exhaust System for a discussion of the Section E primary confinement zones. The E-HV exhaust
systems serve tertiary confinement zones only.

Secondary confinement zones consist of the cell large equipment loading area (high bay), cell small equipment loading areas,
manipulator glovebox room, offices, change/restrooms and cell operating areas. These areas have a limited quantity of direct
supply air; the major portion is drawn from the tertiary confinement zone. These areas have a number of direct exhaust systems
for locations with a higher contamination potential.

Tertiary confinement zones consist of office storage, maintp.nanr.p. 'lnrl ~IJrrort spClces surrounding the secondary confinement
zone. The spaces have a mixture of recirculating HVAC systems, 100% outside air HVAC systems and unfiltered exhaust
systems.

Differential pressures between zones are not measured directly, but instead are maintained by periodic monitoring of air flow,
and by periodic performance of air flow balance tests. Air flow direction checks are performed quarterly per Manual 501.2 - 484.
Air balance tests are performed periodically to ensure proper air flows and room differential pressures. The last such test for
Section E was performed in 2001.

Gap Analysis

No Gap

1.2 Matenals of construction
should be appropriate for
normal, abnormal and
accident conditions.

~~~-_.. ..
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria] DOE-HDBK-1169 (2.2.5)

ASME AG-1

All ductwork is either 16 or 22 gauge galvanized carbon steel. Where flanged joints are used, they are sealed with neoprene
gaskets. All fans are carbon steel with protective coating, with flexible connections at the fan inlet and outlet.

Gap Analysis

No Gap. Materials of construction are appropriate for normal, abnormal and accident conditions.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

-- - -_._- - - ---- ------------ ---- - ._--_._------------
The E-HV system functional classification is General Service; it is not credited in the DSA to perform a safety function.

None of the events (accidents) evaluated by this report are applicable to the men's & women's change rooms. Airborne
contamination from spills and low energy explosions could reach these systems. A gap has been identified in Evaluation Criteria
1.4

Gap Analysis

No Gap - See Evaluation Criteria 1.4 for Discretionary Gap.

!DOE-HDBK-1169 (2.4)
'ASHRAE Design Guide

~---~-!ASME AG-1-­

DOE-HDBK-1169 (2.2.1)
1.4 Confinement ventilation

systems shall have
appropriate filtration to
minimize release.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

The E-HV-Men-'~ Ch~~g-~--RoomExhaust sub-syste~-~tiiiz~s~gle stage HEPA filtration in an arrangement such that the HEPA
filter design ftow and pressure drop do not exceed the normal rated capacity as established in ASME AG-1, Section Fe (square
filters). Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of
ASME AG-1. In-place testing is performed to ensure a filter housing efficiency of at least 99.95%. Prior to receipt the filters are
tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for a decontamination factor DF
= 3333. Decontamination factor has not been considered in the facility DSA.

The E-HV Women's Change Room Exhaust SUb-system is not filtered.

Gap Analysis

Gap Number 28:
Discretionary Gap - The Women's Change Room Exhaust SUb-system exhaust does not have HEPA filtration before being
released to the environment.

Page A7-175



DNFSB Recommendation 2004-2 SRNL-DIR-2007-o0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

2 - Ventilation System - Instrumentation & Control

2.1 Provide system status -----Addresskey in-formation to ensure system operabmtY(e:Q., systemdelta-'P, filter pressure drop).
instrumentation and/or alarms.

-----_. ------ --- - ._-

E-HV Men's Change Room Exhaust Sub-system
Local instrumentation - None.
Remote instrumentation - None.
Alarms - None.

E-HV Women's Change Room Exhaust SUb-system
Local instrumentation - None.
Remote instrumentation - None.
Alarms - None

Gap Analysis

Gap Number 29:
Discretionary Gap - The two sub-systems do not have any local or remote system status instrumentation or alarms.

--- _. -, _.... _-,,-_. -- --
2.2 Interlock supply and exhaust [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

fans to prevent positive
pressure differential.

!

ASMEAG=-f----- .­

DOE-HDBK-1169
I ASH RAE Design Guide
: (Section 4)

;DOE-HDBK-1169
ASHRAE Design Guide
(Section 4)

2.3 Post accident indication of
filter break-through.

- _._., ----_._------- ---_._--- --_ .. -
Section E supply and exhaust fans are not interlocked. If one of the HV systems were to shut down, a tertiary confiement zone to
atmosphere would not occur due to small capacity (- 500 CFM) compared to the total cascaded airflow from tertiary to
secondary confinement zone.

Gap Analysis

No Gap

-'"nstrumentation supports post accident planning and response; should be considered critical instrumentation for SC. -·-"----~,-TEC-H-34

The E-HV system functional classification is General Services, it is not credited in the DSA to perform a safety function. The
E-HV Men's Change Room Exhaust SUb-system, after HEPA filtration, discharges directly to the atmosphere at roof top level.
The E-HV Women's Change Room Exhaust sub-system, which is not filtered, discharges directly to the atmosphere at roof top
level.

Gap Analysis

Gap Number 30:
Discretionary Gap - Emission points from tertiary confinement zone do not have post accident indication of filter break through.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

2.4 Reliability of control system to Address, for example, impacts of potential common mode failures from events that would require active confinement function. - :"06E'-'HDBK-1169 (2.4)
maintain confinement function
under normal, abnormal and
accident conditions.

The E-HV system functional classification is General Service, it is not credited in the DSA to perform a safety function.

The events to be evaluated for Section E are (1) a drop/spill inside a Section E shielded cell, and (2) a low-energy process
explosion inside a Section E shielded cell or laboratory, caused by an unstable lab chemical, process flammable gas or VOCs.

Since neither of the E-HV sub-systems serves these particular areas, the E-HV system would not be affected by a low-energy
process explosion inside a laboratory, since the DSA assumes the explosion would not challenge the integrity of the lab module.
Therefore there is no potential common mode failure caused by this event. The E-HV sUb-systems would continue to function

normally.

Gao Analysis

No Gap.

2.5 Control components should
fail safe.

"----_ ..._.-::::--~ ------.. . ..~----
[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

Neither of the E-HV sub-systems have any automatic control components. If any control components are added to correct other
gaps, they will be fail safe.

Gap Analysis

No Gap.
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1OO-E-HDBK:1 f69 (10_1)
! DOE-STD-1 066

3 - Resistance to Internal Events - Fire

Required for new facilities: as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 .- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A·· E-HV (Section E - Heating and Ventilating)

. -- ~TDOE-t-ibBK-1169(10.1)-­

.DOE-STD-1066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

32 Confinement- ventilation' - -- --Required'f-;;~-ne~facilities; ~;--~eqUi-red by th;;;-;~cident-analysi~t;;;:";)(istingfaciliti~-; (discretionary). ,--- .._..•.

systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

As discussed in Table 4-3 transmitt-alletter SRNL-ROE-2007-00063, Attachment 4, Table 1:-this evaluation criteria is NO"'--- ,­
APPLICABLE.
Pei Ventilation System Evaluation GuidancE: for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

_._, -_. _...
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Attachment 7 -- Table 5-1 Ventilation System Performance EvalUation -- SRNL, Building 773-A - E-HV (Section E - Heating and Ventilating)

4 - Resistance to External Events - Natural Phenomena - Seismic

4.1 Confinementventilaiion--- -- - - --If the active CVS system is not credited inasei-sm(c accident condition there is no need -toevaiuate that performance and/or
systems should safely design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
withstand earthquakes. system performance will be based on the current functional requirements in the DSA.

NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

-As discussed in Tabl~4-3tr~~~~itt~ll~ite~SRNL-ROE-2007-00063~Attach~e-;'t 4, T;;bl~ '1 ,-thi~-~~aiuaiion criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-o0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

5 - Resistance to External Events - Natural Phenomena - TornadolWind-" - ------ ----------- ---- - ------.------.---------------------- -------1 -------
5.1 Confinement ventilation If the active CVS is not credited in a tornado condition there is no need to evaluate that performance and/or design attribute for DOE 0 420.1 B - --

systems should safely the confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
withstand tornado Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
depressurization. requirements in the DSA.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

--------_. - _. -- ------ --_ _._--_._._-_._-
5.2 Confinement ventilation If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the

systems should withstand confinement ventilation system (discretionary).
design wind effects on system Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

6 - Other NP Events (eg. flooding, precipitation)

6.1 Confinement ventilation If the active confinement ventTIation system-is not credited for this event there is no need -to evaluate that-performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

-- IDOE 0420.1 B
:DOE-HDBK-1169 (9.2)

- --- ----- -
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - E-HV (Section E - Heating and Ventilating)

7 - Range Fires I Dust Storms

7.1 Administrative controls should Ensure appropriately thought out response to external-threat is defined (e.g."pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extingUishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.

- - -- -- --
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

8 - Testability

besign supports the periodic Ability to test for leakage per intent of N51 0:
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

- -- .- - ------- -
Aerosol efficiency testing is performed on the E-HV Men's Change Room Exhaust sub-system HEPA filter every 18 months.
This in-place test capability was added in the 1960's and testing points meet the intent of N51 O.

Note - The E-HV Women's Change Room Exhaust SUb-system is unfiltered.

Gap Analysis

No Gap.

1

DOE--HDBK-1169 (2.3.8)
ASME AG-1

IASME N510

8.2 Instrumentation required to
support system operability is
calibrated.

Credited instrumentation should have specified calibration / surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

- -- -- -
The E-HV system functional classification is General Service; it is not credited in the DSA to perform a safety function. The E-HV
system has no installed instrumentation. If non-safety instrumentation is added to close other gaps, it will be calibrated as
needed.

Gap Analysis

No Gap.

DOE-HDBK-1169 (2.3.8)

- - -
The E-HV system functional classification is General Service, it is not credited in the DSA to perform a safety function. No formal
integrated system performance testing is required.

8.3 Integrated system
performance testing is
specified and performed.

Required responses assumed in the accident analysis must be periodically confirmed including any time constraints. - ---~bOE-HDBK-1169 (2.3.8)

I

Airflow direction and differential pressures are verified at key points within the building during periodic air balance testing to verify
that the ventilation systems are functioning as intended. Findings are forwarded to the Design Authority Engineer. Results are
documented in an Air Balance Test Report, and evaluated for any necessary corrective actions. The last full air balance test for
Section E was performed in 2001. Air flow directions between rooms are also verified to support radiological surveys on a routine
basis with findings forwarded to the Design Authority Engineer.

Gap Analysis
No Gap
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

9 - Maintenance

9.1 'Filter service life program
should be established.

Filter life (shelf life, service life, total life) expectancy should be determined. Consider: filter e'nvironment, maximum delta-P, iDOE-HDBK-1169 (3.1 &
radiological loading, age, and potential chemical exposure. ,App C)

.. :-:--=----=---- - -_:.......=.:....--=-==-- - - - --. - - -- ---
Per requirements of SRS Engineering Standard 15888, a Filter service life program has been established for this system. This
standard is the basis of the Nuclear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System.

Note - The E-HV Women's Change Room Exhaust sub-system is unfiltered.

Gap Analysis
No Gap.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 .• Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

Address potential failures (example-failures - fan, backup power supply, sWitchgear).

E-HV Men's Change Room Exhaust Sub-system
No standby fan is provided.
The system fan is supplied with normal power only.

E-HV Women's Change Room Exhaust Sub-system
No standby fan is provided.
The system fan is supplied with normal power only.

Gap Analysis

Gap Number 31:
Discretionary Gap - The two SUb-systems do not have redundant fans.

I

DOE 0 4io.-1 B-(Facility
Safety, Chapter I, Sec.

!3.b(8»

_'0_____ _._ _ .-- .- _. - -- r" ._-- .. _._-.-_ _

10.2 Automatic backup electrical [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria] :DOE-HDBK-1169 (2.2.7)
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system

E-HV Men's Change Room Exhaust Sub-system
The system fan is supplied with normal power only.

E-HV Women's Change Room Exhaust Sub-system
The system fan is supplied with normal power only.

Gap Analysis

Gap Number 32:
Discretionary Gap - The two SUb-systems fans do not have automatic back-up power.

10.3 Backup electrical power shall
be proVided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

NOTE: Safety Class is addressed through previous line.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- E-HV (Section E - Heating and Ventilating)

11 - Other Credited Functional Requirements
·_- --- - -- --- -------- ---- --_._-- -_._.- _. .- - - - -------------_. -- --_. - ---

11.1 Address any specific [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria)
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

The E-HV system functional classification is General Service, it is not credited in the DSA to perform a safety function. There are
no functional requirements for the system credited in the DSA.

Gap Analysis

No Gap.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

0.1 System Description N/A

--- - -----
System Description

o-Ventilation System Description & References
. ~N/A

The Section F Process Hood Exhaust (F-PHEX) system is a manifolded exhaust system that exhausts both the primary and
secondary confinement zones in 773-A Section F. Exhaust air is drawn from the service galleries and support areas on the main
floor and the operating areas on the service floor, into the high bay experimental area (center portion of F Section) or lab
modules on the main floor. Three large exhaust fans, located on the east roof of F Section, provide up to 40,000 cfm exhaust
(normally provided by two of the three installed fans). See Attachment 11 Figure B for a schematic of the system). Fourteen
(14) connections points are provided to the exhaust fan inlet plenum. These connection points serve either room risers that
exhaust the secondary confinement zone or primary confinement zones such as Shielded Cells (Medical Source Facility and
Californium Process Facility), Fume Hoods (F-003, SED or REALS), Gloveboxes (AD&D and SED) or special process
enclosures (CPF and AD&D). All exhaust air is routed through HEPA filters and discharged to the Area Sand Filter and 791-A
stack.

The building shell, walls and roof associated with the PHEX system are qualified to PC-1.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Periormance Evaluation - SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

0.2 System References N/A

System Design Descriptions
o M-SYD-A-00023, F-Section Supply and Exhaust Systems, 773-A, System Design Description
o T-CLC-A-00011, F Wing Fragility Analysis, T-CLC-A-00011
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW
o E-SYD-A-00008, 773-A D/G Standby Power System
o G-SYD-A-00002, SRNL Sand Filter System Design Description

Test Procedures
o TO-06-017, Rotation of Section F Exhaust System Fans
o TO-06-038, Testing of Interlocks between Section F Exhaust Fan System and Diversion Fans

o TP-02-773A-FWING-02, 773-A, F Wing Air Balance Report
o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A D/G Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown and/or Evacuation
o AOP-06-005, 773-A Section F Reduced Ventilation and/or Loss of Alarms

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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'ASHRAE Design Guide

DNFSB Recommendation 2004-2 SRNL-DIR-2007-o0108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

1.1 Pressure differential should be Number of zones as credited by accident analysis to control hazardous material release; demonstrate by use considering
maintained between zones potential in-leakage.
and atmosphere.

The F-Section Process Hood Exhaust system (F-PHEX) exhausts primary confinement enclosures in F-section as follows:

The Californium Packaging Facility (CPF) "hot cells", the Medical Source Facility (MSF) "hot cells"; gloved enclosures including
the Alpha Decontamination and Decommissioning enclosure (AD&D), four gloveboxes, and five radiological/chemical hoods. All
of these enclosures except three rad/chem hoods are inactive, but all serve to confine contamination from legacy materials.

The Section F Process Hood Exhaust System ductwork between the CPF and MSF cells through a testable HEPA filter is
credited in the facility Safety Basis for passive confinement only (SS function). The F-PHEX fans maintain sufficient air flow from
the cells to establish a primary confinement zone therein.

The F-PHEX system gloveboxes contain inventories below Hazard Category 3 thresholds per DOE-STD-1027-92 and thus may
be classified as General Service (GS). The gloveboxes are maintained at a vacuum of 0.5 to 1.0 in. wc relative to the
surrounding space by the F-PHEX system. The F-PHEX system fans have abundant capacity to induce an inward air flow in the
event of an open gloveport or passthrough in order to confine radiological materials.

The F-PHEX system is sized to ensure an adequate inflow of air in the event of a credible confinement breach for affected
enclosures and cells.

Gap Analysis
No Gap

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

- _. --
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria] .DOE-HDBK-1169 (2.2.5)

ASME AG-1

The F-PHEX system ductwork is fabricated from stainless steel sheet 20 gao or greater thickness, of welded construction. The
material was selected to be resistant to corrosion resulting from chemical fumes and moisture, anticipated from chemical
production and research activities. System dampers are also constructed from stainless steel with chemically resistant valve trim.
The filter housings are also constructed from grade 304 stainless steel and use neoprene gaskets for chemical resistance. The
system fans are constructed from carbon steel with applied protective coatings. The facility has implemented a system integrity
inspection program whereby vital system ductwork is checked for wall thickness and corrosion damage. The system was
installed -40 years ago and system physical degradation is not evident. The F-PHEX exhaust ducts from the CPF and MSF cells
are credited in the facility safety basis with passive confinement of radiological material up to and including a testable HEPA filter.

Gap Analysis
No Gap. Materials of construction are appropriate for normal, abnormal and accident conditions .

. _----- - _. ---_. . __ ._-_. _._- ._-_._-
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood EXhaust)

1.3 Exhaust system should As required by accident analysis to prevent accident release.
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

- ---rDOE-HDBK-1169 (2~4)--­

ASHRAE Design Guide

The F-PHEX system facilitates the confinement feature of various F-section enclosures. (See evaluation 1.1-GC1 above) An
accident event to be evaluated is an explosion from glovebox overpressurization. There are four gloveboxes exhausted by the
F-PHEX system through two stages of HEPA filtration. The filter housings are not co-located with the gloveboxes, so a glovebox
accident would not directly affect the HEPA filter availability. If the accident resulted in a minor breach of the confinement
boundary, the exhaust system would effectively purge the glovebox through the HEPA filter in normal fashion. If an explosion
breached a glovebox dispersing the radioactive inventory into the room, the local room exhaust inlet is provided with a testable
HEPA filter to control release of contamination. The local room exhaust flows to the area sandfilter before discharge to the
environment providing defense-in-depth protection. Process flammable gas generated in an individual glovebox would be diluted
many times below the lower flammable limit prior to entering the filter housing. Thus an explosion involving the F-PHEX filter
housing is not credible. The HEPA filter housings are a totally enclosed design. They have inherent resistance to the effects of
external events. The system is not credited in the DSA with surviving an NPH (earthquake) event.

Gap Analysis
No Gap.
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DOE-HDBK-1169 (2.2.1 )

I

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of ASME
AG-1.

All F-PHEX system enclosures are exhausted through HEPA filters which are periodically leak tested in place to ensure a
filtration efficiency of 99.95%. This efficiency was qualitatively selected to ensure that the HEPA filter is properly installed to
support the passive confinement function.

Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor OF =3333. Decontamination factor has not been considered in the facility DSA.

The HEPA filters serving the F-Section shielded cells Californium Packaging Facility and Medical Source Facility (CPF and MSF)
are installed in totally enclosed stainless steel housings.
CPF exhausts through two testable stages, MSF has one testable filtration stage.
The CPF exhaust design flow is 1025 CFM. The nominal maximum capacity of the exhaust HEPA filter is 1000 CFM.
The normal exhaust flow, as measured by the most recent air balance procedure, is approximately 825 CFM.
The MSF exhaust design flow is 400 CFM. The system has two parallel HEPA filters, each with a capacity of 250 CFM.

F-section radiohoods and chemical hoods eXhaust through testable HEPA filters:

The Radiological Evidence Analysis Laboratory Suites (REALS) has two hoods with a combined exhaust of 1900 (CFM design).
The associated HEPA filter housing has two parallel 1500 CFM filters installed for a total capacity of 3000 CFM.

The F-003 lab in has two hoods with a combined measured exhaust of 1505 CFM. This exhaust passes through two stages of
HEPA filters, the first with a single 1000 CFM capacity HEPA filter and the second with two parallel 1250 CFM capacity filters
(2500 cfm capacity). Since the air is properly filtered by the second stage of HEPA filtration and then by the sand filter before It
reaches the environment. The over flOWing of the first stage of HEPA filtration is not considered a gap.

Gap Analysis
No gaps.
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Differential pressure gauges are installed to measure room to GB DP for F-PHEX system gloveboxes.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

2 - Ventilation System - Instrumentation & Control
-----------_._-----_. - -- -
2.1 Provide system status Address key information to ensure system operability (e.g., system delta-P, filter pressure drop).

instrumentation and/or alarms.
--- ---------- -----T~~~~H~~~-11~~

I~SHRAE Design GUide

-c- __~ (Section 4)

Twelve of the fourteen main exhaust branches have automatic control dampers which adjust the branch static pressure to
compensate for the gradual loading of the branch HEPA filters.

The F-PHEX exhaust fans static pressure is monitored at the fans control panel and Jow static pressure condition alarms in the
main control room.

Exhaust air temperature indication is not required. The system handles ambient, conditioned air exhausted from the F-section
high bay and laboratory rooms.

Differential pressure between primary confinement (CPF & MSF cells) is not credited in the facility safety basis. However,
DOE-HNBK-1169-2003, Table 2.6 lists air flow criteria for hot cells: "A vacuum equal to or greater than 1 in.wc relative to
surrounding spaces must be maintained at all times to ensure a positive flow of air into the confinement u. Currently cell
differential pressure is not monitored.

Glovebox outlet HEPA filter DP instrumentation is not installed on the four F-PHEX system gloveboxes_

Two HEPA filtration flow paths (CPF Cells and MSF Cells) have no pressure instrumentation to measure HEPA filter housing
differential pressure.

Gap Analysis

Gap Number 50:
Discretionary Gap - For CPF and MSF, Cell Differential Pressure is not monitored.

Gap Number 51:

Discretionary Gap - For four gloveboxes, outlet HEPA filters are not provided with I'.P instrumentation.

Gap Number 52:

Discretionary Gap - For CPF and MSF, the outlet HEPA filters are not provided with I'.P instrumentation.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

2.2 Interlock supply and exhaust [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]
fans to prevent positive
pressure differential.

The F-section supply and exhaust fans are interlocked to prevent a positive pressure differential. The F-section supply fans are
controlled by the F-PHEX fans such that the lead supply fan will not start unless the exhaust fan plenum static pressure is below
- 3 in. we. The second supply fan will not start unless the exhaust fan inlet plenum static pressure is below -5 in. we.

Gap Analysis
No Gap

2.3 Post accident indication of
filter break-through.

, •• ~ __,..,.__ ............. - .........--- T.--'

Instrumentation supports post accident planning and response; should be considered critical instrumentation for SC.
---_._.- -

TECH-34

The F-PHEX system effluent is monitored by a sampling system located at the sand filter inlet duct after mixing with the exhaust
from other process exhaust systems.

Gap Analysis
No Gaps

2.4 Reliability of control system to Addres~," for exam"ple, impacts ot"potential com~on mode f~ilures from events that would require"active confinement function.
maintain confinement function
under normal, abnormal and
accident conditions.

DOE-HDBK-1169 (2.4)

Ref. Table 4.3, Attachment 4, the accidents evaluated for F-sectio"riare as follows:
Spill
Process Flammable Gas Explosion (with no consequential fire)
Distributed Flammable Gas Explosion (with no consequential fire)
Glovebox Overpressurization <evaluated with the OGE system>

The unmitigated consequences offsite for a spill <.31 REM>, and a process flammable gas explosion <.31 REM> are do not
challenge the evaluation gUidelines. The glovebox overpressurization event has been evaluated with the OGE system. The
distributed flammable gas explosion event requires no further evaluation because flammable gas is no longer supplied to
F-section. Ref. dwg. W162102, note 2.

Gap Analysis
No Gap.
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[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A - F-PHEX (Section F . Process Hood Exhaust)

2.5 Control components should
fail safe.

The three PHEX system fans are aligned as two operating, one in standby to provide redundancy. The fans are operated from
the F-PHEX control panel. Each fan has an automatic inlet damper to prevent backflow through the idle fan. An anticipated
equipment failure resulting in loss of instrument air to F-section would have a detrimental effect on the air operated inlet dampers
for the F-PHEX fans. Under this scenario, the inlet dampers for the operating fans would close or oscillate from the flow effects
of the exhaust air.
The inlet dampers are not spring loaded to move to a safe position in case of instrument air loss. Process ventilation for the
F-section process enclosures would be impaired in this case because the dampers would be free to move from the system flow
effects.

Gap Analysis

Gap Number 53:
Discretionary Gap - The exhaust fan inlet dampers do not fail safe.

Page A7-194



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

3.2 Confinement ventilation
systems should not propagate
spread of fire.

3 - Resistance to Internal Events - Fire

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis

.takes cred_it_ for the active. ~onfinement ventilation :~stem. _

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Address fire barriers, fire dampers arrangement.

-As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation -criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
tak~s credit for the act~ve confine!!1~nt ventilation system.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -. Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

4 - Resistance to External Events - Natural Phenomena - Seismic

4.1 Confinement ve-ntilition '--lithe active CVSsystem is not credited in a seismica-ccid'ent condition-there is no need to evaluate-ihat performanceand/or --- 'IASME AG::i (AA)
systems should safely design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation DOE 0 420.1 B
withstand earthquakes. system performance will be based on the current functional requirements in the DSA. ,DOE-HDBK-1169 (9.2)

NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs,

As-discussed inT~ble 4-'3-trans~ittallett~-r SRNL-ROE-2o'07-o'0063;-Attachment '(T~b~~ t-hls evaluai;-;~~ri~ria is-NOr-­
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F • Process Hood Exhaust)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWind

If the acti"ve CVS is notcredited in-a- fornado condition the"re-[s no need· to evaluate-that i)eiformance-and/or desJgn ··attribute fo",. ... DOE 0 420~fB- "
the confinement ventilation system (discretionary). ,DOE-HDBK-1169 (9.2)
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

52 Confinement ventilation
systems should withstand
design wind effects on system
performance.

As discussed in Table 4-3transmiltallelter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation critena is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

If the a~tiv~-CVS-is not ~~editedin '~-wind-condltio";-there is no need to e~~luate lh;lt perf~;:-mancean'd/ordesign ~ttributefor"i'he .~ DOE 0 420.1 B
confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 4-3 transmiltalletter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

- -- - - - -_ ..
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A - F-PHEX (Section F - Process Hood Exhaust)

6 - Other NP Events (eg. flooding, precipitation)- ------ --. ----- .------- .--- "'---'- .--- .--------.. - ------ ------. -- .._.-- ·-----1-· .. -- .-- --
6.1 Confinement ventilation If the active confinement ventilation system is not credited for this event there is no need to evaluate that performance and/or DOE 0 420.1 B

system should withstand other design attribute for the confinement ventilation system (discretionary). ,DOE-HDBK-1169 (9.2)
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA. '
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

- Admin(strative controls should Ensure appropriately thought Oliresponseto external threatis defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.
- - - . - -- . -
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--~DOE-HDBK-1169-(2.3.8)
ASME AG-1

IASME N510

8 - Testability

Design supports the periodi-c Ability to test for leakage" per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

The F-PHEX system HEPA filter housings are totally enclosed units, many having bag-in/bag-out feature. The filter housings
have all of the features prescribed in ASME N510, Section 10 to facilitate in-place HEPA filter testing, i.e injection ports and
sample ports to support HEPA filter aerosol testing.

In-place leak testing of HEPA filter installation is performed in accordance with Manual 2Y1 "HEPA Filter Testing Procedures",
Procedure 104 "General Surveillance Testing of HEPA Filters"

In-place leak testing is performed at scheduled intervals for installed testable HEPA filter systems to detect deterioration of filters,
gaskets or other causes that could result in leaks. The facility has established a TSR surveillance requirement to perform in place
aerosol testing of the HEPA filters at 18 month intervals.

Gap Analysis

Gap Number 54:
Discretionary Gap - For MSF the tape-in-place HEPA filters do not meet the filter housing pressure boundary integrity testing
requirements in N510.

8.2 Instrumentation required to
support system operability is
calibrated.

.. _- ._ .. "-"~-~"-"-- ._.- _ _~~~-- _-----
Credited instrumentation should have specified calibration / surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

.DOE-HDBK-1169 (2.3.8)

None of the F-PHEX system instrumentation is credited in the DSA with preventing or mitigating a design basis accident.
Therefore there are no TSR surveillance calibrations implemented. However, some non-safety instrumentation is calibrated
regularly to ensure proper operation of the control system (ex., all three F-PHEX flow switches at the fans are calibrated annually:
F supply/exhaust interlock pressure switches are on a three-year calibration cycle). Other system non-safety instrumentation is
calibrated only on an as-needed basis, there is no established calibration frequency.

Gap Analysis
No Gap
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DNFSB Recommendation 2004·2 SRN L-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F • Process Hood Exhaust)

8.3 Integrated system
performance testing is
specified and performed.

Functional testing of the interlocks between the F-PHEX fans and the Sandfilter Diversion Fans is performed monthly.

Airflow direction and differential pressures are verified at key points within the building during periodic air balance testing to
ensure that the ventilation systems are functioning as intended. Results are documented in an Air Balance Test Report, and
evaluated for any necessary corrective actions. Airflow directions between rooms are also verified to as part of radiological
surveys with findings forwarded to the Design Authority Engineer.

Gap Analysis
No Gap.

Page A7-201



DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-PHEX (Section F - Process Hood Exhaust)

Filter service life program
should be established.

9 - Maintenance

Filter life (shelf life, service life, total life) expectancy should be determined. Consider: filter environment, maximum delta-P, -TDOE~HDBk-1169 (3.1 &
radiological loading, age, and potential chemical exposure. =; App C)

-Pe~- ~equireme;;~-of SFfS~Engine~ri~g-Sta~dard f5888, ~ FiIt~r serVice lifu-progra-m has be-e;'establi~hed for this systeni~'This
standard is the basis of the Nudear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System. Filter environment is
considered. The F-PHEX filters exhaust the area confinement cells and enclosures. Air drawn into the enclosures is ambient
temperature indoor conditioned air with a relative humidity - 50%. Therefore moisture accumulation that will adversely affect the
filter media is not expected. Although not preViously encountered in the F-PHEX system, moisture laden filters are replaced
when discovered.

Gap Analysis
No Gap
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Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure

"Address poten'tial failu'res (example failures ~'fan, backup power'supply, sWitchgear). DOE 0420.1 B (Facility

I

· Safety, Chapter I, Sec.
3.b(8))

-The three F-PHEX fans are aligned as two operating. one in standby to- p-rovide redundancy. A fan failure is indicated as~ ­
alarm in the main control room, The standby fan starts automatically to restore full system operability.

The two supply fans are powered from separate motor control centers, and the three exhaust fans are powered from two
separate motor control centers.

Gap Analysis

Gap Number 55:
Discretionary Gap, Fan MCCs are not distributed across different DIGs,

10.2 Automatic backup electrical [DOE Guidance Document does not proVide any specific evaluation gUidance discussion for this criteria]
power shall be proVided to all
critical instruments and
equipment reqUired to operate
and monitor the confinement
ventilation system.

- - --
The 773-A DIG, EEP-DG-001, automatically provides standby power for the F Section exhaust system, which is not credited in
the Safety Basis to actively mitigate consequences of any accident scenarios.

Standby power is also automatically provided for the F-section supply fans.

Gap Analysis
No Gap

10.3 Backup electrical power shall NOTE: Safety-Class is add;e-ssed throu'gh previo"usline.
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
-- ---- --- ---- - . ---- . -- -- ----
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11 - Other Credited Functional Requirements

11.1 Address any specific .. --- [DOE-Guidance" Document does not proVide any specfficevaluatio-nguidance discussion forthTs criteria]
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

,-nbCFR 830, Subpart S'--

For the CPF and MSF exhausts, section F PHEX ducting up to and including the testable stages of HEPA filters is functionally
classified as Safety Significant. This passive function provides confinement and filtration of airborne radionuclides. The filters are
not credited with a dose reduction function. Therefore no additional DSA credited system functions will be identified.

Gap Analysis
NoGap
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0.1 System Description

o-Ventilation System Description & References

N/A

System Description
A double-lab module, intended for chemical use only, is located in rooms F-1 01/1 07. The lab is equipped with four chemical
hoods. These hoods have two dedicated exhaust fans and HEPA-filtered exhaust (the labs were originally intended for low-level
radiation use) to a local stack. An auxiliary supply fan supplies air directly above each hood to supplement the building supply
air. The auxiliary air system was designed and installed to help maintain proper air balance after installation of the double lab
module. Both labs have alway::; operated as non-radiological laboratories (VVSRC-SA-2, Rev. 3, Section 2.4.1.6).

The bUilding shell, walls and roof associated with the LHEX system are qualified to PC-1.
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0.2 System References N/A

System Design Descriptions
of-Section Supply and Exhaust Systems, 773-A, System Design Description, M-SYD-A-00023, Rev. 4
o ST5-23147, ST5-23148 - Lab Room F-101 Hood Exhaust, Sheets 1&2
o ST5-23150, ST5-23160 - Lab Room F-101 Hood Exhaust & Supply, Electrical, Sheets 1&2
o T-CLC-A-00011, F Wing Fragility Analysis
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW
o E-SYD-A-00008, 773-A DIG Standby Power System

Test Procedures
o TP-02-773A-FWING-02, 773-A, F Wing Air Balance Report

o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown andlor Evacuation

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation GUidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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Pressure -differential should be Number of zones as credited by accident analysis to control hazardous material release; demonstrate by use considering
maintained between zones potential in-leakage.
and atmosphere.

[DOE-HDBK-11'S9 (2:2.-9)'
!ASHRAE Design Guide

Confinement Zones
• Primary Confinement
• Secondary Confinement
• Tertiary Confinement

F-1 01/1 07 Lab Hoodsl Ducting through 1st testable HEPA filter stage
F-1 01/1 07 lab modules

F-190 Corridor and adjacent storage areas

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

The confinement zones associated with Lab F-101/107 are not credited in the DSA with preventing or mitigating a design basis
accident. All of the equipment is classified as General Service (GS). However, the essential elements of the DOE Nuclear Air
Cleaning Handbook, DOE-HNBK-1169-2003, Table 2.8 are mel.

The hoods are annually certified to meet the prescribed face velocity of 80-1 00 linear FPM as recommended by the ACGIH
Industnal Ventilation Manual. Air flow is from the secondary zone to the primary zone. Each hood has an exhaust damper for air
balancing and isolation to prevent backflow when out of serv·lce.

The F-101/1071ab modules are maintained at a negative pressure relative to the adjacent corridor and rooms (tertiary zone).

Gap Analysis
No Gap.

,---_.. ~ _.. . . _- ... .~~-~-,- .._.~------~.
[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

The F-LHEX system ductwork is fabricated from stainless steel sheet 24 gao or greater thickness, of welded construction. The
material was selected to be resistant to corrosion resulting from chemical fumes and moisture, anticipated from chemical
reagents and research activities. System dampers are also constructed from stainless steel with chemically resistant valve trim.
The filter housings are also constructed from grade 304 stainless steel and use neoprene gaskets for chemical resistance. The
system fans, located downstream of the HEPA filters, are constructed from carbon steel.

Gap Analysis
_~o Gap. Materi~I.:'_ of9on~t!uction a~e_ ~p~!o~iate for normal, ~~n9r~al and accid~~t5~n?~t!?.ns.
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1.3 Exhaust system should
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

The following accident scenarios are considered.

Process explosion -- accumulation of propane, oxygen. hydrogen, acetylene gas etc. or benzene, formic acid or other flammable
chemicals etc. stored in lab explode external to containment. --Ventilation systems would operate normally to maintain a positive
pressure differential into the affected lab. Exhaust flows through HEPA filtration are believed adequate to contain mobilized
contaminants. If the HEPA filter plugs, the contaminants would be contained within the lab and ductwork. Lab walls and
ductwork would passively contain contaminants.

Explosion -- Accumulation of Distributed Flammable Gas with no consequential fire - Not applicable. F-Section has no distributed
flammable gas. The propane supply valves are administratively controlled closed.

Drop! Spill -- Ventilation systems vv'ould ope,ate normally to draw mom air toward the hoods. Normal room infiltration would
contain the spill to the F-1 01 /1 07. The design exhaust flow from the lab module is 4200 CFM. This robust flow would effectively
control airborne hazardous chemicals. Exhaust flows through HEPA filtration are believed adequate to contain mobilized
contaminants. If the HEPA plugs, the contaminants would be contained within the lab and ductwork. If filter housings or ducting
are compromised, the F-PHEX duct systems would contain the hazardous material.

Gap Analysis
No Gap.
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1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal):
2) Filter sizing (flow capacity and pressure drop):
3) Decontamination Factor vs. accident analysis assumptions.

Nuclear Grade HEPA filters are procured to SRS Specification M-SPP-G-00243 which incorporates the requirements of ASME
AG-1.

The F-LHEX system enclosures are exhausted through HEPA filters which are periodically leak tested in place to ensure a
filtration efficiency of 99.95%. This efficiency was qualitatively selected to ensure that the HEPA filter is property installed to
support the passive confinement function.

Prior to receipt the filters are tested at the Independent Filter Testing Facility (FTF) to confirm an efficiency of at least 99.97% for
a decontamination factor DF = 3333. Decontamination factor has not been conSidered in the facility DSA.

The HEPA filters serving the F-1 01/1 07 laboratory fume hoods are installed in totally enclosed stainless steel housings with
bag-in, bag-out filter changeout feature.

The design system exhaust flow is 4200 CFM. The HEPA filter housing has four (4) 1500 CFM rated filters arranged in parallel
to adequately handle the maximum expected LHEX flow.

Gap Analysis
No Gap.
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2 - Ventilation System - Instrumentation & Control
2.1' - Provide'systemst-at-u-s- .Address key infcirmationto ensu're'system operabi'lily (e~g" system delta:P, ftlterpressure'drop). --- -- ----.--.

instrumentation and/or alarms.

The F-LHEX ventilation system has no status instrumentation or alarms.

Gap Analysis:

Gap Number 45:
Discretionary Gap - HEPA filters are not provided with ~P instrumentation.

Gap Number 46:
Discretionary Gap - The system does not have any status instrumentation or alarms.

-----iASME AG-f- ,

,DOE-HDBK-1169

I

ASHRAE Design Guide
(Section 4)

- -- ._. ---
2.2 Interlock supply and exhaust

fans to prevent positive
pressure differential.

2.3 Post accident indication of
filter break-through.

____ 0.0 - ••• ..... • _.____ • • _

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

The supply fan is electrically interlocked with the exhaust fans. An exhaust fan must be running before the supply fan can be
started and stopping the LHEX fan will stop the supply fan A supply fan start/stop control button station is provided in F-1 01.

Gap Analysis
No Gap

-instrumentation supports p-ost-accident planning and response; should be considered critical instrumentation for SC.

The F-LHEX hoods are used exclusively as chemical fume hoods. A stack sampling system is installed but is not operational.

Gap Analysis:

Gap Number 47:
Discretionary Gap - Emission point from tertiary confinement zone does not have post accident indication of filter break through.
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2.4 Reliability of control system to Address, for example, impacts of potential common mode failures from events that would require active confinement function. iDOE-HDBK-1169 (2.4) ----
maintain confinement function
under normal, abnormal and
accident conditions.

Controls are minimal in the F-LHEX system. EXisting auxiliary supply fan start interlock is sufficient for current system use. The
labs were originally intended, designed, built (1980's) for low-level radiation work within its four fume hoods. Since 1997, the
labs have been used for chemical service (non-radiological) by the Defense Waste Processing Technical (DWPT) group at
SRNL. OW PT performs batching of chemicals for glass production, melting of the batches, grinding of the glasses and leach
testing on the experimental glass. Although designed and installed for low level radiological & chemical service, both labs have
always operated as non-radiological laboratories (Itv'SRC-SA-2, Rev. 3, Section 2.4.1.6).

GAP Analysis:
No Gap.

- --
2.5 Control components should

fail safe.

- - - -
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

- - -
Controls are simple and minimal in the F-LHEX system. Existing auxiliary supply fan start interlock is sufficient for current system
use. Although designed and installed for low level radiological & chemical service, both labs have always operated as
non-radiological laboratories.

GAP Analysis:
No Gap.
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,DOE-STD-1 066

3 - Resistance to Internal Events - Fire

Required for new facilities; as required by the accident analysis for existing-facilities (discretionary).
Must address protection of filter media.

- .-
Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-LHEX (Section F - Local Hood Exhaust)

As discussed in Table 4-3 transmitt3lIetterSRNL-ROE-io07-00063, Attachment-4,Tabie -1, this evaluationCriteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 Confinem"e-n-tv-e-ntilation R;q-~r~for new faCiliti~"~"a·s requir"ed by· th~--;;·~-i·dent a-nalysis f~~ ~xistirig-faCilitjes (discreti~~-~~).--~·

systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

"j' DOE-HDBK-1169 (10.-1)
DOE-STD-1066

------ -

As discussed-in- Table 4-3 tra-rismlttall-etter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision O. January ?OOR,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

-_. .._--
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4 • Resistance to External Events - Natural Phenomena - Seismic

4.1 Confinement ventilation
systems should safely
withstand earthquakes.

If the active CVS system is not credited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

. . --=--=--- - .-- - ::_. - . - - -=== -- --::- =-.._-- - -.=-...: - -- _. - ---:- ~-- -:...-_....:: -- -

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
GUidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5.2 Confinement ventilation
systems should withstand
design wind effects on system
performance.

5 - Resistance to External Events - Natural Phenomena - TomadolWind
_._------ -- --- ------ _.- -_._----- - - _.- -_._-----_._-- -

If the active CVS is not credited in a tornado condition there is no need to evaluate that performance and/or design attribute for
the confinement ventilation system (discretionary).
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

- ._--_._- -- _._--_._- .- ._-_.- - - - - --_._._----_. --
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.-.- __ ._- -.. _ _ .
If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table '1-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

_.. -_ ... --_. -_._--_.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-LHEX (Section F - Local Hood Exhaust)

6.1 Co-nfinement ventilaiion If the active confinen:'-ent ventilation system is not credited for this event there is no need to evaluate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

- - - _.
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system dUring or after
the NPH event.
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7 - Range Fires I Dust Storms

7.1 AdministratlVe-c-ontroiSshould --Ensure appropriately though"t outresponse to external threat is defined(e.g. pre-fire plan)~-'

be established to protect
confinement ventilation
systems from barrier
threatening events.

--iDOE 0 42D."1B-
I

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. BUilding 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.

-- -- _. --, .. -
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8 - Testability

Design supports the periodic Ability to test for leakage per intent of N51 O.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

All four hoods are filtered by a common, testable, stainless steel Flanders HEPA filter housing (nominal cross-section 4'x4') that
is located on the Section E lower roof. The housing contains (4) 24" x 24" HEPA filters in a 2-wide x 2-high configuration, a
prefilter, and test connections for in-place aerosol leak testing. Although designed and installed for low level radiological &
chemical service, both labs have always operated as non-radiological laboratories (VVSRC-SA-2, Rev. 3, Section 2.4.1.6).

Gap Analysis
No Gap.

i DOE-HDBK~1169 (2.3.8)
IASME AG-1
!ASME N510

8.2 Instrumentation required to
support system operability is
calibrated.

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

-No Instrumentation -is installed on the F-LHEX system.

Gap Analysis:
No Gap. If non-safety instrumentation is added to c!Ol;e other gaps, it will be calibrated as needed.

i DOE-HDBK-1169 (2.3.8)

------ .- - _. -- -
8.3 Integrated system Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

performance testing is
specified and performed.

__ _ _ T _ _ _ _ --_ _. _ _ •. _ • •

An integrated test is not performed nor necessary for current use of the labs. The HEPA filters are leak tested on a routine basis.
Evaluation criteria is not applicable. The F-LHEX system is not credited in the SRNL DSA. The labs were originally intended,
designed, and built (1980's) for low-level radiation work within its four fume hoods. Although designed and installed for low level
radiological & chemical service, both labs have always operated as non-radiological laboratories (WSRC-SA-2, Rev. 3, Section
2.4.1.6).

Gap Analysis
No Gap.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - F-LHEX (Section F - Local Hood Exhaust)

Filter service life program
should be established.

9 - Maintenance

Filter life (shelf life. service life, total life) expectancy should be determined. - Consider: filter envir-onment, maximum delta-PI
radiological loading, age, and potential chemical exposure.

Pe~-r~q~i~~~ents~c)fSRS Engrn~~~g Sta-nd;d 15888, a Filte"( ~~rvice-Iffe-program h~; been~~stablished for this sYste~This
standard is the basis of the Nuclear Air Cleaning Handbook Appendix C. The filters have a maximum shelf life of 3 years and
total life of 10 years. Program is tracked using the Computerized Maintenance Management System. Filter environment is
considered. Air drawn into the F-LHEX system is ambient temperature indoor conditioned air with a relative humidity - 50%.
Therefore moisture accumulation that will adversely affect the filter media is not expected and has not been previously
encountered.

Gap Analysis
No Gap
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-LHEX (Section F - Local Hood Exhaust)

Failure of one component
(equipment or control) shall
not affect continuous
operation.

10 - Single Failure
_. - "----" - _. -" _.. _.- --" ----

Address potential failures (example failures - fan, backup power supply, sWitchgear).

The F-LHEX system is not credited in the DSA with a preventive or mitigative function fo~owing a design basis accident. The
system is functionally classified as General Service (GS). Disabling of the system by a single failure of one system component
would have no adverse effect offsite or to the co-located worker. Although designed and installed for low level radiological &
chemical service, both labs have always operated as non-radiological laboratories (\I\SRC-SA-2, Rev. 3, Section 2.4.1.6).

While the exhaust system is provided with redundant fans, the system is not equipped with any automatic controls to start the
standby fan in the event of a failure or provide indication to the control room that the standby fan be manually started. Also the
exhaust fans are power from the same motor control center

Gap Analysis:

Gap Number 48:
Discretionary Gap - Failure of online fan does not automatically start the Standby fan.

Gap Number 49:
Discretionary Gap - Fans are provided standby power from the same Motor Control Center.

IDOE 0 420. fB-,Faciiity
i Safety, Chapter I, Sec.
13.b(8))

10.2 Automa"tjc backup electrical [DOE Guidance Docurnent does "~ot provfde-any specif1c- evaluation.rg"uldance-disc-ussion for ~this criteria]
power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

The exhaust system is with standby- power from MCC-29. No radioactive work is performed in the laboratory. The make-up air
system for the laboratory space is not provided with standby power. The main exhaust system (F Process Hood Exhaust
System) maintains this portion of facility at a negative pressure to the environment in the event that the Local Hood Exhaust
System is not operational

Gap Analysis:

No Gaps

DOE-HDBK-1169 (2.2.7)

10.3 Backup electrical power shall
be prOVided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

NOTE: Safety Class is addressed through previous line.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
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- -- ------- . -- ._----- - _. ---- ------ ---- - . - - ---- - _. . - - ----- -
11_1 Address any specific [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation &Air Cond.)

o- Ventilation System Description & References

0.1 System Description N/A

System Description
Section F is equipped with two 100% outside air, HVAC supply air handling units (AHUs) that provide once-through conditioned
air to office areas, corridors, and operating areas on the main and service floors. Each F-HVAC unit is independently ducted to
supply one side of Section F main and service floors as shown on facility design drawings. A system crossover damper is
provided such that one fan supplies the entire F-section if the other fan is inoperable. The amount of air exhausted from tertiary
and secondary zones (with low hazard potential) is greater than the amount of supply air to ensure positive airflow from offices,
corridors, service corridors and operating areas with a greater potential for radiological contamination. Reference Attachment 11
Figure B for a system single line.

An Auxiliary HVAC Supply Air system supplies filtered and conditioned makeup air (nominal 2,400 cfm) to the face of the four
chemical hoods in Dual Lab Module (F-101/F-107). This air supplements the main F-wing supply.

The bUilding shell, walls and roof associated with the HVAC system are qualified to PC-1.
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DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation & Air Cond.)

System Design Descriptions
o M-SYD-A-00023 Rev. 3, F-Section Supply &Exhaust Systems 773-A, System Design Description
o T-CLC-A-00011, F Wing Fragility Analysis
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW
o E-SYD-A-00008, 773-A DIG Standby Power System

Test procedures
o TP-02-773A-FWING-02, 773-A, F Wing Air Balance Report
o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-OG-007, Wildland rire, Facility Ventilation Shutdown and/or Evacuation

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007
o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - F-HVAC (Section F - Heating, Ventilation &Air Cond.)

1.1

1 - Ventilation System - General Criteria

Pressure differential should be Num-ber of zones as credited-by accident-an-alysis to control haza-rdous materlai -release; demonstrate by use considering- -- -- - ., DOE-H6sK-116-9 (22:9)
maintained between zones potential in-leakage. ASHRAE Design Guide
and atmosphere.

The amount of air exhausted from tertiarY and secondary confinement zones is greater than the amount of supply air to ensure
positive airflow from offices, corridors, service corridors to operating areas and radiological enclosures with a greater potential for
radiological contamination. The F-Section exhaust as measured during the most recent air balance procedure is 35,000 CFM.
The F-HVAC (supply) measured flow is 18,200 CFM. A robust air flow from tertiary to secondary to primary confinement zones
is maintained.

1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

GAP Analysis
No Gap

- - -- .. '

_[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria] :DOE-HDBK-1169 (2.2.5)
ASME AG-1

The two HVAC Supply units, located on the east roof of Section F, provide conditioned air to office, corridor and operating
areas. One unit serves the east side of Section F while the other unit serves the west side. These supply units utilize building
steam for heating and chilled water for cooling. The supply units operate with 100% outside air intake.
The F-HVAC fans are housed within the AHU and are made of carbon steel. Outside controls are housed in weather proof
enclosures. The flexible connection between the AHU and the Section F HVAC supply ductwork is fabric, non--burning
neoprene with glued joints, per DuPont STD H16J. Supply ductwork is made of galvanized carbon steel per DuPont STD H1J
and was fabricated and installed per SRS specification 4431. Flanged ductwork joints are one piece full face 1/8" thick
neoprene.

-- [I DOE-H[)BK-116!f(2.4)
ASHRAE Design Guide

GAP Analysis:
No Gap. Materials of construction are appropriate for normal, abnormal and accident conditions.
Asrequire"d-by accicTent analySisio p~event accidelnt release. ~-~---~ .- . -~~---Exhaust system should

withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

'The system evaluated is a supply (not exhaust) ~ystem. See the appropriate exhaust systems for Section F (Attachments 6 and
7) for evaluation of this criteria.

13

1.4 Confinement ventilation
systems shall have
appropriate filtration to
minimize release.

Gap Analysis
No Gap _ . _~~_ _ _._____ _..~ . ._ ~ . _
Address:
1) Type of filter (e.g., HEPA, sand, sintered metal):
2) Filter sizing (flow capacity and pressure drop);
3) Decontamination Factor vs. accident analysis assumptions.

-- . ..:._-- . - ".=----- - ._---- --- - . -::--. - - ----"--

The Section F HVAC system performs no filtration function to minimize release. See F-PHEX and F-LHEX systems.

'ASME AG-1
DOE-HDBK-1169 (2.2.1)

Gap Analysis
No Gap
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I DOE-HDBK-1169

J
ASHRAE Design Guide
(Section 4)

2 - Ventilation System - Instrumentation & Control

DNFSB Recommendation 2004-2 SRNL-DIR-2007-00108, Revision 0
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation - SRNL, Building 773-A - F-HVAC (Section F - Heating, Ventilation & Air Cond.)

2.1 Provide -sysiem status' - Address- key infor-m-citlon to ensure-systemoperabilitY-(e:g., system delta=p'-filter pressure drop-)-.~- -.
instrumentation and/or alarms.

Indication of F-HVAC operation status and alarms are provided on Control Room Console Cabinet #1 located in room C-041
(manned continuously). The indicator lamps are illuminated when the Section F HVAC fans are running.

The F-Wing Ventilation Control Panel, located in room F-090, provides a digital display for the two (2) supply fan discharge
plenum pressures. Local supply fan discharge pressure gauges are also available.

The Ventilation Trouble alarm annunciates when the HVAC supply pressure is low.

GAP Analysis:
No Gap. System status and monitoring features in the F-HVAC supply system are adequate.

2.2 Interlock supply and exhausl
fans to prevent positive
pressure differential.

.---"''''-' - ._~~--

[DOE GUiUclllU:l Document does not provide any specific evaluation gUidance discussion for this criteria]
.------,_.- - ._- --

,DOE HD8K 1169
:ASH RAE Design Guide
(Section 4)

The F-section supply and exhaust fans are interlocked to prevent a positive pressure differential. The F-section supply fans are
controlled by the F-PHEX fans such that the lead supply fan will not start unless the exhaust fan plenum static pressure is below
- 3 in. we. The second supply fan will not start unless the exhaust fan inlet plenum static pressure is below -5 in. we.

Gap Analysis
No Gap

2.3 Post accident-indication of--- . Instrumentation supports posiaccident pfci'nning and response; should be 'co;'sidered critical' instrumentation for '8'<';-.~~ ..
filter break-through.

This evaluation criteria is not applicable for any of the supply fans being evaluated for Section F. See evaluation sections for
F-PHEX and F-LHEX that discuss the exhaust systems in Section F. The F-HVAC supply air system, Double Lab Module
Supply Unit, and F-081 Airlock Supply Unit are not exhaust systems and do not contain HEPA filters that are used to minimize
exhaust releases.

'-r'" - ..----- .
,TECH-34

Gap Analysis
No Gap

2.4 Reliability of control system to -Addres~, fo~~;ample, imp~~t;of potE!I1tiil-co~;n;;nmod~ f~il~resfrom ev~~-t~thaiwould requir~ ~ctiVe-confi~;-~ent function. [DOE-HDBK-116!n2.4) -
maintain confinement function
under normal, abnormal and
accident conditions.

Not applicable. The fans are not credited in a confinement function, but serve to provide conditioned outside air to the facility.

Gap Analysis
No Gap
--_.~-.-
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation &Air Cond.)

2.5 Control components should [DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]
fail safe.

The F-HVAC supply fans fail in a safe condition. The fans are -not credited in a confinement function, but serve to provide-- _._­
conditioned outside air to the facility.

Gap Analysis
No Gap
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A - F-HVAC (Section F - Heating, Ventilation & Air Cond.)

3 • Resistance to Internal Events - Fire
-- -- ._- - -_.-

3.1 Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

iDOE-HDBK-1169 (10.1)
I DOE-STD-1 066

·---!DOE=-HDBK-1169(1-0.1) ­
DOE-STD-1066

I

3.2 Confinement ventilation
systems should not propagate
spread of fire.

- . ------ - -- - ----- -- ---- -- -- ------ ------
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
ta.~~_ credit_for the ac~~e~~nfineme~t...:'!!~il~!on syster.n..:...._. __. . . ~~, __.__ . ,._. _
Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Address fire barriers, fire dampers arrangement.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision O. J'InU'lry ?OOn
Page 21 and 22 Discussion, the evaluation of internal fire events for an eXisting facility is only required if the accident analysis
.~~~s credit for t~~active confinen1e~t ventilation system.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation & Air Cond.)

4.1 Confinement ventilation
systems should safely
withstand earthquakes.

4 - Resistance to External Events - Natural Phenomena - Seismic

If the active CVS system is not credited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

=--=--~--=-=-=-=-=-=-=-=-=-=--_. - ----;--- -:-.:- ---_ ..---.=..~=--:--:-:-- -----=...:..===: ---=-....:.---=-----=---_-=---:-=-_----=--=-_-:---:---~ ------ -_.- ._---_.
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation .- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation & Air Cond.)

5.1 Confinement ventilation
systems should safely
withstand tornado
depressurization.

5 - Resistance to External Events - Natural Phenomena - TornadolWind

If the activeCVS is notcredTtedin atomado-conditionthere is no needto evalUate-thai perfor'mance and/or design attributeforfn

l

DOE 0 420-:18-- ----
the confinement ventilation system (discretionary). DOE-HDBK-1169 (9.2)
Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
requirements in the DSA.

----.
As disclJssp.cJ in Tilhlp. 4-:\ trilnsmittilllAttp.r SRNL -ROE-2007-000R3. Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
GUidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

--_.- -_._._--_.. . ---_.--_..

, --
,DOE 0 420.1 B
DOE-HDBK-1169 (9.2)

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.

'--"'-'--~~----""-" ..- ----_.~-_ .. -'-" .. . -----
If the active CVS is not credited in a wind condition there is no need to evaluate that performance and/or design attribute for the
confinement ventilation system (discretionary).
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

Confinement ventilation
systems should withstand
design wind effects on system
performance.

52
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6.1 Confinement ventilation If the active confinement ventilation system is not credited for this event there is no need-to evalUate that performance and/or
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

- -
As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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7 - Range Fires I Dust Storms

7.1 Administrative controls should -Ensure appropriately thought out response to external threat is defined (e.g. pre-fire plan).
be established to protect
confinement ventilation
systems from barrier
threatening events.

The Savannah River Forestry Department is responsible for fire fighting efforts in regards to wildland fires. They also have a
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap Analysis
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.

- - .- . _. - ., --- - ---

--- - -----------
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Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -- F-HVAC (Section F - Heating, Ventilation &Air Cond.)

8 - Testability

Design supports the periodic Ability to test for leakage per intent of N510.
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

-------- -- .- ------- --

Not Applicable. The F-HVAC system has no HEPA filters to be tested.

-~DOE~HDBK-1169 (2.3.8)
'ASME AG-1
ASME N510

8.2 Instrumentation required to
support system operability is
calibrated.

Gap Analysis
No Gap

-C";'e"di'teeiinstrumentation should have specified calibration I surveillance requirements... _.. -~-~------~-~--~- -----~----~ DOE-HDBK-·-1 f69 (2.3."S)"­
Non-safety instrumentation should be calibrated as necessary to support system functionality.

The F-HVAC system has no credited instrumentation. Therefore s'pecified calibration / surveillance activities are not required.

System instrumentation is calibrated as necessary to support system functionality: when the instrument is installed. Pressure
indicators used for facility rounds are calibrated on a periodic basis (ex., transmitters are on a three year calibration cycle in the
Computerized Maintenance Management System.

8.3 Integrated system
performance testing is
specified and performed.

Gap Analysis
No Gap.

Required- responses assumed in the' accfdent analysis must be periodically confirmed including any time constraints.

The F-HVAC system is not credited in the DSA accident analysis. Testing per the guidelines of ASME N510 is not relevant.
Measurements of fan operating features, i.e. CFM capacity, static pressure, and RPM's, are recorded during the periodic
F-section air balance activities. In addition, testing of the F supply fan/exhaust fan interlock is performed on a periodic basis as
part of the integrated testing of the Band C Central Hood Exhaust Diversion Fan control system.

Gap Analysis
No Gap.
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9 - Maintenance
9.-1 Filte-r service life program

should be established.
Filter life (shelf life, service life, total life) expectancy should be determined, Consider: filter' environment, maXin'llJ;n'delta-'P,'" 1DOE-HDBK-1169 (3.1 &

~~~~~~!~~I~oad~.g--,- ~~e, ~n~ pote~tial ch~~ical exposure. ~~== "App C)
Not applicable. The F-HVAC system has no HEPA filters installed. Supply air filters are changed as needed as part of a
preventive maintenance program.

Gap Analysis

No Gae: .. ,__ ..
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Failure of one component
(equipment or control) shall
not affect continuous
operation.

- - - -
10.2 Automatic backup electrical

power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

10.3 Backup electrical power shall
be provided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

10 - Single Failure

Address potential failures (example failures - fan·, backup·power supply, switchgear).

-- . -- --- - - - - - - -
Failure of one F-HVAC Fan opens the bypass damper immediately downstream of the AHUs resulting in reduced airflow to each
side of Section F. Both F-HVAC fans have alternate backup power (standby DG) which allows continued use of both fans if the
normal power switchgear is lost. Each fan is normally powered from a different MCC (MCC-21 E & MCC-22E). Failure of
F-HVAC control circuitry, instrumentation, components, or the instrument air system that powers the inlet dampers could
diminish supply air flow to Section F. Loss of both F-HVAC supply fans would decrease the static pressure in the area, until the
F-PHEX automatic static pressure control system reduced the exhaust flow to partially balance the lack of supply air. Local
magnehelic gauges are available at the plenums if there is a loss of digital supply and exhaust plenum pressures on the Section
F Ventilation Control Panel.

Double Lab Module (F-1 01/F-1 07) AUXiliary Supply Fan:

Failure of the fan, associated switchgear, control circuitry and components would render the supply system inoperable.
Operations would suspend use of the four chemical hoods for activities that require auxiliary supply air until operational readiness
is reestablished. It should be noted that current use of the labs does not require the supply fan and it is in standby.

Gap Analysis
No Gap.

.... ---- .. _._.- ---'---- ---
[DOE Guidance Document does not provide any specific evaluation gUidance discussion for this criteria]

The F-HVAC system is not a critical, credited part of the facility satety basis. There is are no associated instruments or
equipment required to operate and monitor the confinement ventilation system. The supply units are provided with automatic
backup power from the 773-A Standby Diesel Generator, however.

Gap Analysis
No Gap.

..- ._-_~__~

NOTE: Safety Class is addressed through previous line.

This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.

- _.- -- - -- - - ---- - -- -- --
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11 - Other Credited Functional Requirements
11.1 Address any specific - --[DOE-Guidance Docume-nt does not provide-any s-peciic·evaluation guidance discussion for this ·criteri81-----

functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

------ - ._----- - _._- .. _-_ ... _--
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o-Ventilation System Description & References

N/A

DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A -

0.1 System -Description

System Description
The SRNL Area Sand Filter (Buildings 794-A, 792-A and 791-A), provides for final treatment and discharge to the atmosphere of
potentially contaminated ventilation exhaust serving Sections B, C, E & F of Building 773-A All exhaust is HEPA filtered (from
one to three stages) prior to reaching the sand filter. The sand filter serves as a backup system to minimize atmospheric
releases of radioactive particulates In the event of HEPA filter failure. Reference Attachment 11 Figure C for a system single line.

The sand filter is maintained at a negative pressure relative to its surroundings by two large blowers (Building 792-A) located just
east of BUilding 794-A. The normal sand filter exhaust plenum pressure is 7 inwc vac. These blowers are in service to provide
continuous exhaust through the Sand Filter. Operation of the Sand Filter is deSigned for continuous service. One fan is
normally operating in the Run position while the alternate fan is in the Standby position. The fan in the Standby position will start
when the Sand Filter exhaust plenum pressure drops to 1 inwc vac. The Sand Filter is also equipped with standby power (600
kW diesel generator) and radiological monitoring and sampling systems. The Sand Filter is equipped with a back pressure relief
damper which provides an auxiliary passage for sand-filtered exhaust and protects the Sand Filter inlet ductwork from over
pressurization.

The Sand Filter discharges to a 100 foot stack (Building 791-A).

The Sand Filter has no structural qualification on file. A cursory review, indicates that the intent was to design the Sand Filter
itself (794-A, 792-A and 791-A) to meet PC-2 NPH Criteria. The limiting NPH qualification factors for the Sand Filter system are:
1) The inlet ductwork on the roof of 773-A is support by bUilding framing in Sections E and F qualified to PC-1 and 2) the inlet
ductwork on the roof of 773-A (Sections B, C, E and F) is not missile protected.
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0.2 System References N/A

------ ------------_._------_._-
System Design Descriptions
o G-SYD-A-00002, SRNL Area Sand Filter System
o E-SYD-A-00001, SRNL Stack Monitoring Systems
o M-SYD-A-00024, lA, PLTA & Compressor Alternate CW
o E-SYD-A-00007, 794-A DIG Standby Power System

Drawings
o ST5-18755
o M-M6-A-0065
o W236483

o W447446
o W447512
o W447570

Te5l Prucedure5
o TO-06-012, Functional Test Sand Filter Exhaust System Low Pressure Interlock
o TO-06-016, Functional Test of Sand Filter Exhaust System Fans
o TE-37-001, Annual Calibration of Eberline Monitors for 773-A B, C and Sand Filter Stacks
o TE-37-004, Monthly Source Checking SRNL ALPHA-6A-1 Duct Monitors
o TE-37-008, Source Checking the Eberline Monitors for 773-A B, C and Sand Filter Stacks
o TO-05-023, 794-A DIG Annual Design Load Test
o 5Q1.2, Procedure 484, Building Air Survey
o TO-05-027, 773-A DIG Annual Design Load Test

Round Sheets and Other Procedures
o ROD-OPS-2002-002 - Control Area Operator (CAO) Round Sheets
o ROD-OPS-2002-003 - Facility Operator (FO) Round Sheets
o AOP-06-007, Wildland Fire, Facility Ventilation Shutdown andlor Evacuation
o 2Y1/401 - Technical Reference Procedure for A & B Area, Appendix 51
o TM-75-003, Equipment Lubrication, Attachment 5

Standards
o DuPont Engineering Specifications 3027, 3017, 5998, 7591, 8728, H16J, SH1A.
o SRS Procurement Specification M-SPP-G-00243, HEPA Filter Specification
o SRS Engineering Standard 15888, HEPA Filter Requirements
o DOE-STD-3020-2005, DOE Technical Standard - Specification for HEPA Filters Used by DOE Contractors
o DOE-STD-3025-2007, DOE Technical Standard - Quality Assurance Inspection and Testing of HEPA Filters
o UL 586, UL Standard for Safety, High Efficiency, Particulate, Air Filter Units, 1996
o ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities

SRNL-DIR-2007-00108, Revision 0

Miscellaneous
o Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, January 2006
o 2004-2 Ventilation System Evaluation Guidance Addendum, March 2007
o SRNL-ROE-2007-00063, SRNL Table 4-3 Submittal to DOE-SR, April 2007

-- .- -----_.._-- - . - . - ._- - - -
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o WSRC-SA-2, SRNL Technical Area (TA) Documented Safety Analysis (DSA), Revision 3
o WSRC-TS-97-00014, SRNL Technical Area (TA) Technical Safety Requirements (TSRs), Revision 4
o SRNL-ESD-2007-00017, Structural Integrity Program Scope, Resources & Estimate, February 2007
o EOP-06-001, Loss of Both Sand Filter Exhaust System Fans
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1 - Ventilation System - General Criteria

DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

1.1 Pressure differential should-be -Number of zones as credited by acciderit analysis to controlhazardous material release; demonsfrate byus-e-co':'-sldering
maintained between zones potential in-leakage.
and atmosphere.

Confinement Zones
Since the Fan Housing Sand Filter (FHSF) exhaust system serves as a backup system to the other SRNL confinement systems,
refer to the specific system listed below for the identification of its confinement zones and differential pressure requirements.

CE - Cell Exhaust (Sec E)
CHEX - Central Hood Exhaust (Sec S & C)
LHEX - Local Hood Exhaust (Sec E)
OGE - Offgas Exhaust (Sec S, F & C)
PHEX - Process Hood Exhaust (Sec S, C & F)
RREX - Regulated Room Exhaust (Sec E)

Gap Analysis
NoGap

---- - - - ----- --------- ----- - -------------- -
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1.2 Materials of construction
should be appropriate for
normal, abnormal and
accident conditions.

-_ .. _-_ ..__ .. _" .- -- . __ ._------ ._--_._---_ ... __ ..

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

Materials of construction for above ground duct are as follows:
1. Stainless steel sheets, Grade S, type 304, NO.1 or 2B finish in accordance with ASTM A240, minimum thickness No. 16
gauge. (DuPont Engr. Spec. No. 3027, 06/21/51)
2. Stainless steel sheets, Grade S, type 304L, NO.1 or 28 finish in accordance with ASTM A240, minimum thickness No. 16
gauge (field welding) and No. 18 gauge (shop welding). (DuPont Engr Spec No. 7591, 06/3180)
3. Exhaust ducts constructed in Building 773-A by Project S-1175 in 1972 shall be not less than 20 gauge stainless steel and of
welded construction (W236483, gen note 13).
4. All stainless steel duct is welded, gasketed, flanged and bolted.

Materials of construction for below ground duct are reinforced concrete pipe or reinforced concrete (W447570, gen note).

Materials of construction for the sand filter are reinforced concrete (W447446, gen note). The walls and floor are 16 inches thick
and the roof is 10 inch thick supported by 30 inch diameter columns.

Materials of construction of the seven layer gravel and sand filter bed in the sand filter are identified in G-SYD-A-00002 (2.2.1)
and specified in DuPont Spec 5998.

Materials of construction for the exhaust fans are mild steel with corrosion resistant coating (G-SYD-A-00002, 2.2.2).

Materials of construction of ducts to and from exhaust fans at the sand filter are galvanized steel, all welded construction
(W236483, gen note 14).

Material of construction of the exhaust stack is Corten A steel (G-SYD-A-00002, 2.2.5).

All materials of construction are appropriate for normal, abnormal and accident conditions.

Gap Analysis
No Gap - All materials of construction are appropriate for normal, abnormal and accident conditions.
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SRNL-DIR-2007-00108, Revision 0

1.3 Exhaust system should
withstand anticipated normal,
abnormal and accident
system conditions and
maintain confinement integrity.

- ----_. _.. ,----- -----_._- ---------- - ----
As required by accident analysis to prevent accident release.

Normal Conditions

The FHSF Sand Filter exhaust airflow normally contains the following HEPA filtered exhaust systems:
BC & F PHEX, B/F & C OGE, B&C VAC, E CE, E RREX, E LHEX, B & CLAD, B & C HAD, AM

The FHSF Sand Filter exhaust system consists of ducts (stainless steel, concrete and galvanized steel) downstream of these
systems. This exhaust air is filtered in the sand filter by a seven layer stone, gravel and sand bed 7.5 feet thick. Air is continually

exhausted from the sand filter by two large blowers (one operating and the other in automatic standby status). A 600 kW
emergency diesel generator provides electrical power to the blowers, and radiological monitoring and sampling systems.
Exhaust air is discharged to the atmosphere thru a 100 ft. high steel stack.

AUl\orrnai ComJitiol\:;

The follOWing systems from Bldg 773-A are HEPA filtered and then exhausted to the sand filter during abnormal conditions:

The section B & C diversion controls reroute the CHEX for either B or C section to the area sand filter. This diversion is
performed manually under the direction of the Shift Operations Manager (SOM) when either the B or C stack monitoring systems
detect radiation above preset levels. Controls located in Room E023 and the C041 Control Room allows the diversion controls
to be activated. When a diversion is activated, exhaust air is pulled from the concrete plenum between the CHEX fans, and
through a single duct to the roof of either B001 or C001 , where the diversion fans are located.

The diversion system for both B & C sections consists of two fans. One fan is placed in the lead and the other is in standby.
Once activated, the lead fan will energize and the three CHEX fans will de-energize. This results in a reduction in flow from
about 60,000 cfm to 20,000 cfm. Various supply units in sections B & C are shut down and one of two exhaust fans serving
Section F is also shut down to prevent overloading the sand filter. Automatic dampers are actuated to control diversion flow
paths. Standby power is provided to the diversion fans by the 794-A diesel generator.

The sand filter is equipped with a 5'-5" square back pressure damper located at the north end of the discharge plenum roof.
This damper prOVides an auxiliary passage for sand-filtered exhaust, and prevents the sand filter from over-pressurization.

Accident Conditions

The following accident scenarios are considered:
o Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable Gas or VOCs with no consequential fire
o Explosion - Glovebox Overpressurization
o Explosion - Accumulation of Distributed Flammable Gas with no consequential fire
o Drop I Spill

Ventilation systems (CHEX, PHEX, OGE, CE, RREX, LHEX) would operate normally to contain accident materials by
maintaining proper pressure differentials into the labs. Exhaust flows would be HEPA filtered and discharged to the
FHSF Sand Filter, either normally, or in the case of CHEX normal exhaust, following diversion activation for high B or C stack
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-- -ASME AG-1

DOE-HDBK-1169 (2.2.1)
1.4 Confinement ventilation

systems shall have
appropriate filtration to
minimize release.

activity. The FHSF Sand Filter offers desirable defense-in-depth protection. Fire detection systems would alert the C041 Control
Room to shut down ventilation systems per procedures. Lab, cell walls, gloveboxes and ductwork would passively contain
contaminants upstream from the HEPA filters.

Gao Analysis
NoGap

Address:
1) Type of filter (e.g., HEPA, sand, sintered metal);
2) Filter sizing (flC?w_c!3P':lc:ity and pressure drop); _
3) Decontamination Factor vs. accident analysis assumptions.

- . - - .- . - - - - - - _._. - -_. - --

Air discharged to the SRNL Area Sand Filter is HEPA filtered at least once before reaching the Sand Filter. The Sand Filter
provides an additional/back-up stage of filtration in the event to a HEPA filter failure in Building 773-A. The Sand Filter provides
equivalent performance (typical removal efficiency is 99.97%) to the HEPA filtered exhaust systems which discharge to the Sand
Filter. This translated to a decontamination factor (DF) of 3333. Decontamination factor has not been considered in the facility
DSA.

The Sand Filter was designed for an airflow of 74,000 cfm. Normal operating flow range is 62,000 cfm.

The Sand Filter bed operates with a differential pressure of approximately 7.0 inches wc. No significant variations in bed
differential pressure have been observed that have not correlated to changes in system airflow.

Gap Analysis
NoGap
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2 - Ventilation System - Instrumentation & Control

2.1 -Provide system status
instrumentation and/or alarms.

SRNL-DIR-2007-00108, Revision 0

- ---TASME -';'(3---=-1--­
DOE-HDBK-1169
ASH RAE Design GUide
(Section 4)

2.2 Interlock supply and exhaust
fans to prevent positive
pressure differential.

Fan status indications are provided at the fans control station in 792-A and the SRNL control room located in 773-A.

Sand Filter Inlet and Outlet (stack) air flow are monitored and recorded on facility round sheets. Low flow conditions alarm in the
SRNL control room.

Sand Filter Fan inlet plenum pressure is monitored and alarmed in the SRNL control room.

Sand Filter Bed differential pressure is monitored and recorded on facility round sheets.

Sand Filter Bed inlet sump is monitored for liquids and recorded on facility round sheets.

The Sand Filter bed is equipped with localized differential pressure taps to measure differential pressure across different layers
::Inri sp.r.tions of the bed if needed

The Sand Filter bed is equipped to with tubes to permit radiation profiling of the Sand Filter bed if needed.

The Sand Filter inlet duct is provided with a continuous monitor to detect excessive alpha and beta-gamma activity being
released to the sand filter. The monitors alarm in the SRNL control room if excessive activity is detected.

Gap Analysis
NoGap

----_._~ -_ ...._ .. ._._~~--_ ... ----_. -". .'. _... '-~---'-'-
[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

-- ._ ...

Since the FHSF Sand Filter exhaust system serves as a backup to the other exhaust systems it has no supply fans. Supply fan
interlocks will be described in the other systems listed in this table.

Gap Analysis
NoGap
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2.3 Post accident indication of-.-'jns-trumentation supports post accident planning and response; should be considered critical instrumentation for SC.
filter break-through.

The sand filter stack is equipped with both an isokinetic sampling system for environmental compliance sampling. a stack air
activity monitoring system to provide on-line indication in the SRNL control room and a sand filter inlet alpha and beta/gamma
monitor which alarm in the SRNL control room. The two systems were installed in the 1990's and the inlet monitors were
installed in the 1970's.

Gap Analysis
No Gap

jTECH-34

2.4 Reliability of control system to ''Address, for example, impacts of potential ~~~~~~ ~o-de failu'res from-eve!nts'th'at would require active co~fi~e;;;~ifunciion. iDOE-HDBK-1169 (2.4)
maintain confinement function
under normal, abnormal and
accident conditions.

The FHSF Sand Filter exhaust fans are continuously monitored by Op-e-rations personnel. Operation of the systems is control fed
by operating procedures. System control is maintained during abnormal and accident conditions by AOPs and EOPs.

If the exhaust fan inlet plenum pressure drops below 1 inwc vac, the operating fan automatically stops and the standby fan starts.

Upon loss of power the 794-A standby diesel generator starts and restores electrical power.

Other abnormal system operating conditions such as the system diversions discussed in Criteria 1.3 are accommodated by
Interlocks provided for these systems. These interlocks maintain the Sand Filter exhaust flow within normal limits.

Gap Analysis
No Gap

2.5 Control components should
fail safe.

[DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

- - ._--- --- ._- ._- --

The Sand Filter Fan discharge dampers fail open upon a loss of instrument air or loss of power. This is to prevent over
pressurization of the Sand Filter inlet SST ductwork from the 773-A which push air to the Sand Filter. If the exhaust fan control
circuit fails and holds both discharge dampers closed, a back pressure relief damper on the Sand Filter bed discharge plenum
opens to prevent the same over pressurization event.

Gap Analysis
NoGap
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Confinement ventilation
systems should withstand
credible fire events and be
available to operate and
maintain confinement.

3 • Resistance to Internal Events - Fire
- - --

Required for new facilities; as required by the accident analysis for existing facilities (discretionary).
Must address protection of filter media.

SRNL-DIR-2007-00108, Revision 0

;DOE~HDBK~1169-(10.1)
,DOE-STD-1066

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per Ventilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for the active confinement ventilation system.

3.2 Confinementventilation- -Requ(recrfo~·-;;~·f~~i1it·ies; as required by-th~·~·cident ·a-n8l~isi~~~i~ting facilities-(djsc~eti~n-~ry).
systems should not propagate Address fire barriers, fire dampers arrangement.
spread of fire.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per VAntilation System Evaluation Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006,
Page 21 and 22 Discussion, the evaluation of internal fire events for an existing facility is only required if the accident analysis
takes credit for t~e_acti~e_~o~finementventilation~~te_m .
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SRNL-DIR-2007-00108, Revision 0

4 - Resistance to External Events - Natural Phenomena - Seismic

If the active CVS system is not credited in a seismic accident condition there is no need to evaluate that performance and/or
design attribute for the confinement ventilation system (discretionary). Also, any seismic impact on the confinement ventilation
system performance will be based on the current functional requirements in the DSA.
NOTE: Seismic requirements may apply to Defense-in-Depth items indirectly for the protection of safety SSCs.

A~-di~~s~'ediri Tabie 4-3 t~~n~mittallette~ SRNL-ROE-2007-00063: Attachment 4, T~bl~-1'~this evaluati~n ~~it~~ia is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 22 Discussion, the evaluation of
seismic events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.

DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

4.1 Confinement ventilation
systems should safely
withstand earthquakes.
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systems should safely the confinement ventilation system (discretionary). I DOE-HDBK-1169 (9.2)
withstand tornado Also, any tornado impact on the confinement ventilation system performance will be based on the current functional
depressurization. requirements in the DSA.

DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

5 - Resistance to External Events - Natural Phenomena - TornadolWind

SRNL-DIR-2007-00108, Revision 0

5.2 Confinement ventilation
systems should Withstand
design wind effects on system
performance.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
If the active CVS is not cr~d'ited -i'nawi-n-d~c~o-nd-i-tio~n-t~h-e-re-is-n~o~need to evaluate that performance and/or design ~ttri~bu-tef~~-the 7>o"Eo 420.1B
confinement ventilation system (discretionary). ;DOE-HDBK-1169 (9.2)
Also, any wind impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.

As discussed in Table 43 transmittal letter SRNL-ROE,2007,00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Pages 22 and 23 Discussion, the
evaluation of tornado and wind events is only required if the accident analysis takes credit for the active confinement ventilation
system during or after the NPH event.
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SRNL-DIR-2007-00108, Revision 0

6 - Other NP Events (eg. flooding, precipitation)

DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

6.1 Confinement ventilation--- --- If ttie~:ictiveconfinem-entve;,-tilaiiOnsystemis not c:reditedfor this event there is no need to evaluate that performanc:e-andior­
system should withstand other design attribute for the confinement ventilation system (discretionary).
NP events considered credible Also, any impact on the confinement ventilation system performance will be based on the current NP analysis in the DSA.
in the DSA where the
confinement ventilation
system is credited.

As discussed in Table 4-3 transmittal letter SRNL-ROE-2007-00063, Attachment 4, Table 1, this evaluation criteria is NOT
APPLICABLE.
Per 2004-2 Ventilation System Evaluation Guidance Addendum, March 6, 2007, Caution 4 and Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety Related Systems, Revision 0, January 2006, Page 23 Discussion, the evaluation of
other NPH events is only required if the accident analysis takes credit for the active confinement ventilation system during or after
the NPH event.
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SRNL-D1R-2007-00108, Revision 0

- -
7.1 Administrative controls should

be established to protect
confinement ventilation
systems from barrier
threatening events.

7 - Range Fires I Dust Storms

Ensure approp-riately thought out response to external threat'is defined (8:g. pre-fire plan). .._. - ... -_. DOE 0 420.18

The Savannah River Forestry Department is responsible for fire fighting efforts in regards-to wildland fires. Theialso havea-----­
program of controlled burns and mechanical thinning of underbrush to limit or prevent wildland fires spreading out of control.

If the fire encroaches upon SRNL, the Savannah River Site Fire Department will direct extinguishing efforts. Building 773-A has
a current Fire Pre Plan and has procedures to reduce confinement ventilation system air flow (originally develop for electrical
system maintenance) that will minimize soot loading of the filters in the ventilation systems.

Reference: AOP-06-007

Dust storms are not an issue at the Savannah River Site due to the regional climate.

Gap AnalysIs
No Gap. Administrative controls are sufficient to protect the confinement ventilation systems for barrier threatening events.
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Design suppo'rts the periodic
inspection and testing of filters
and housing, and test and
inspections are conducted
periodically.

-- - -- --
Ability to test for leakage per intent of N51 O.

8 - Testability

SRNL-DIR-2007-00108, Revision 0

.. .

DOE-HDBK-1169 (2.3.8)
ASME AG-1
(SME N510

- - - -----_. ---- -
The FHSF Sand Filter has the capabilities for in-place testing. It is Aerosol Efficiency Tested (AET) on an 18 month frequency in
accordance with Appendix 51 of 2Y1/401. Aerosol is injected into a duct in Room E095 (Bldg 773-A, Sec E) and tho test is
conducted at the northeast corner of the FHSF Sand Filter near the fan suction.

The surface of the Sand Filter bed was also inspected by Engineering and Operations personnel in August 2004. The Sand
Filter was installed 1972 under Project 9S1175 and this was the first and only inspection made since initial installation. Entry to
the Sand Filter building (794-A) was made through a wooden air-lock constructed at the back pressure damper located at the
north end of the upper sand filter roof. No abnormalities were found.

Gap Analysis
No Gap

8.2 Instrumentation required to
support system operability is
calibrated.

__...... __ ._. __ . _ _. " -__ • - .- - ,.-..,.-_-..----"T'""-.~

Credited instrumentation should have specified calibration I surveillance requirements.
Non-safety instrumentation should be calibrated as necessary to support system functionality.

The FHSF Sand Filter system has no calibration requirements in the SRNL TSR.

.. 1DOE-HDBK-1169 (2.3.8)

- - - --
8.3 Integrated system

performance testing is
specified and performed.

FHSF Sand Filter system inlet pressure switches (PS-6504, -6505) and low pressure alarm switch (PAL-6009) on the north and
south fans, as well as the plenum pressure gauge (PI-6010), are calibrated on a two year frequency. Other system non-safety
instrumentation is calibrated only on an as-needed basis, there is no established calibration frequency.

Gap Analysis
No Gap

~-~~.._-- . ,_... .. _.._- .,._---~ ~-_.. ,--,--
Required responses assumed in the accident analysis must be periodically confirmed including any time constraints.

. - _. ------_ .. __ .__.- -- ---_._-_._. ---- - ----- -- - ---
The FHSF Sand Filter system functional startup testing is performed after major maintenance events to ensure that interlocks
and controls function as designed. Instrument calibrations are verified monthly during FHSF fan functional test and every 18
months during the FHSF fan low suction interlock test. See Section 0.2 (system references) for testing procedures.

Gap Analysis
No Gap
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Filter service life program
should be established.

SRNL-DIR-2007-00108, Revision 0

9 - Maintenance

Filter life (shelf life,-service life, total life) expectancy should be determined. Consider: filter environment, maxi-mum delta-P, -lb6E-HDBK-1169 (3~18.
radiological loading, age, and potential chemical exposure. App C)

Trending ofth;-FHSFSand Filter differeriti~p~essure helps to Pr~dict~h~-n-theser.iice 'life-of a sand filter is nearing -its end.
However, the service life (about 15 years) of the 294-F and 294-H sand filters (replaced in 1975 and 1976 respectively) was
shortened by acid attack of concrete blocks supporting the filter bed over the lateral distribution tunnels. The SRNL Sand Filter
was the first filter at SRS designed to resist acid attack. Since 1974 four other sand filters have been put into service with the
acid resistant design. This design has lengthened the service life of these sand filters to the point that it is difficult to predict it.
However, the SRNL Sand Filter was designed in a manner to facilitate its replacement on the north side of the 794-A sand filter
(see W447512).

The August 2004 Sand Filter bed inspection discussed in 8.1-TY-1 showed the SRNL Sand Filter to have significant service life
remaining.

Gap Analysis
No Gap

------,---- --
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10 - Single Failure

. 'Address potential failures (example failures - fan, backup power supply', switchgear).Failure of one 'component
(equipment or control) shall
not affect continuous
operation.

DNFSB Recommendation 2004·2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

- - - - - ._-------- .. ---- --- -- _. ----- -_._._.__ .. ------ -----_.- -_.
The FHSF Sand Filter exhaust fans are redundant and are equipped with standby electrical power. Each fan is fed from a
separate motor control center The separate motor control centers are powered from a single normal power substation and a
single diesel generator. The normal power substation is provided power feeds from two separate main transformers. Separate
control loops are installed for each fan. The Stack Isokinetic Sampling system and the Stack Air Activity Monitoring system are
independent from each other. One system will be available to pull a sample from the stack in the event that the other is off-line.

Gap Analysis

Gap Number 56:
Discretionary Gap - Fan MCCs are not distributed across different DIGs.

.. -------- ---, . .. . -- ----------~ .
10.2 Automatic backup electrical [DOE Guidance Document does not provide any specific evaluation guidance discussion for this criteria]

power shall be provided to all
critical instruments and
equipment required to operate
and monitor the confinement
ventilation system.

DOE-HDBK-1169 (2.2.7)

- --- --- - --
In the event of a power failure, the FHSF Sand Filter fans and associated controls are provided standby power by the 792-A
diesel generator. The isokinetic sampling system is prOVided standby power by the 792-A diesel generator The on-line stack air
activity monitoring system electronics are powered by a UPS, but their fans (located in Building 779-A) are not provided with
back-up power.

Gap Analysis

Gap Number 57:
Discretionary Gap - Standby power is not prOVided for the stack air activity monitoring (SAAM) fans.

10.3 Backup electrical power shall
be prOVided to all critical
instruments and equipment
required to operate and
monitor the confinement
ventilation system.

.. , ...~---~~------- ...__._~~.~---- -~--~~-_._--~~---

NOTE: Safety Class is addressed through previous line.

--~--,.- --- -- - - --_. -_._---_. --------- - - -_._- - -- - ---_._-
This evaluation criteria is NOT APPLICABLE, as it is an SS-only criteria.
SRNL confinement ventilation systems are evaluated to SC criteria.
--- - ------_.- ._-- -- ---_._--- -- _. - _._-_._------ _. ---

"--~;DOE-HDBK-1169(2.2.7)

I

i

j
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DNFSB Recommendation 2004-2
Attachment 7 -- Table 5-1 Ventilation System Performance Evaluation -- SRNL, Building 773-A --

SRNL-DIR-2007-00108, Revision 0

11.1 Addressanyspecific ---[O-O-E' GuidanCe D'ocument does nOtpr-ov-i-de-an-ysp-e-cific eva-Iu-ation guidance'discu-sslo;,-fOrTriiscriteria-j----_.- . _.- -- .TiOCFR 830'-'Subp-art Ei --
functional requirements for the
confinement ventilation
system (beyond the scope of
those above) credited in the
DSA.

None

Gap Analysis
No Gap
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Scope, Estimate and Recommendation for Gap Closure
,---,-----.------ ---------------,------_ ..._----._._- ----,---------------,---------,

Cap Scope/Approach Estimated Cost Discussion/Recommendation

2

3

Install blanks III a total of 1I
locations between HEPA filter
banks III Sections B/C-CHEX
system.

Add automatic isolation dampers on
H/C-HYAC (supply system) fan
discharges at 16 locations where
multiple fans discharge from a
common "wind box".

InstalI hard wire interlocks between
B/C-CHEX, B/C-PHEX, and B/C­
HYAC systems supply and exhaust
fans to prevent positive L\Ps in the
secondary and tertiary confinement
zones during upset conditions.

S190K to S290K
(Task 16)

S3.2M to S5. 1M
(Task 5)

S3.9M to S5.7M
(Task 5)

Page A8-1

Recommend closing this gap. The H/C-CHEX
HEPA filters are the primary filtration for the
two highest dose events (I & 2). Installation
of the blanks wilI provide improved protection
to the facility worker by reducing the spread of
contamination within the primary and
secondary confinement zone. Also see Gap
#5.
Concern is that airborne contamination could
migrate back through the supply ductwork and
be discharged to tertiary confinemcnt zone or
othcr portions of the sccondary confinement
zone.

Recommend not closing this gap. Automatic
isolation dampers are already provided on the
eight primary supply fans for the lab modules
(secondary confinement zone) on the main
floor. Closing the gap wilI not mitigate a dose
from Low to Negligible for Events 1 and 2.
The FET has recommended elosing Gaps I, 3,
4,5, 6 and 15 as a more effective use of funds.

Recommend closing this gap. If exhaust is lost
and supply air is not shutdown, the MAR
associated with Events I, 2 and 5 wilI be
pushed from the secondary confinement zone
to the atmosphere.
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Scope, Estimate and Recommendation for Gap Closure

Gap

4

S

6

Scope/Approach

Replace existing tape-in-place
HEPA filter housings for B/C
CHEX and PHEX (in B/C-OOS)
with new HEPA filter housings.

Two options were investigated:

Option A replaces the entire filter
bank for each of the 64 lab modules
with ASME AG-I compliant
redundant IIEPA filter housings.

Option B replaces the existing 146
tape-in-place housings with ASME
AG-l compliant HEPA filter
housing and reuses the existing
filter bank inlet and outlet plenums.

Install blanks in a total of II
locations between HEPA filter
banks 111 Sections B/C-C1IEX
system

Provide B/C-CHEX Fan Standby
Power separation by moving power
feed for one CHEX fan in both
Sections Band C to a motor control
center that is provided power from
the 773-A O/G.

Estimated Cost

Option A:
S37M to SS7M

(Task I)

Option B:
SIOM to $ISM

(Task 20)

Cost included in Gap J

SISOK to S2S0K
(Task 6)

Page A8-2

Discussion/Recommendation
Each option provides an improved HEPA filter
seating and ductwork integrity to permit the
system to be credited at the Safety Class
functional classification with a
Decontamination Factor (OF) of 200. This
will reduce the consequences of Events I, 2, 3
and S including mitigating the two Low
consequence events to Negligible.

Option A provides redundant flow paths to
facilitate HEPA filter change-out every seven
years. Based on the ability to suspend
individual lab operations during filter change­
out, the FET does not feel that the additional
expenditure of funds IS justified when
compared to Option B. Option A would
require five to seven years to implement. The
magnitude of work would impact the ability of
SRNL to perform its mission.

Option B has already been implemented on a
selected basis for some lab modules and could
be completed 111 approximately 3 years.
Option B would not adversely impact the
ability of SRNL to perform its mission.

Recommend closing this Gap using Option B.
Recommend closing this gap. The B/C-CHEX
HEPA filters are the primary filtration for
events 1 and 2. Installation of the blanks will
improve the performance of in-place HEPA
filter testing. Also see Gap #1.
Recommend closing this gap. Closing this gap
will improve reliability of the single most
important primary confinement system for
773-A Sections Band C by spreading the tans
across four motor control centers and two
diesel generators. This will decrease the
probability of Events 2 and S and increase the
probability of mitigating Events 1,2,3 and S.



DNFSB Recommendation 2004-2
SRNL Final Report

Attachment 8 (Page 3 of 13)

SRNL-DIR-2007-00108
Rev. 0

Scope, Estimate and Recommendation for Gap Closure

Gap Scope/Approach

Replace inlet stainless steel (SST)
Level 4 ductwork from roof

7 penetration to Diversion fan inlets
including isolation dampers and
flexible connections.

Three options were investigated to
close the five gaps associated the
Section B/C Changcroom exhaust
systems:

8 Option A would install two (one
each for Sections B & C) new
exhaust skid,> with HEPA filtration
(Gap 8), isolation dampcrs,

9 redundant exhaust fans (Gap II)
and alpha stack monitor (Gap 10)
connected to automatic backup
electrical power (Gap 12) and full

10 instnunentation and control to the
control room (Gap 9).
Option B would install two new
exhaust skids with HEPA llltration,
isolation damper, single fan. normal

II power. stack sampler and interlock
with the primary confinement zone
exhaust.

12 Option C would add a Illw leak
isolation damper on each system
and interlock the fan and damper
control with the primary
confinement zone exhaust.

Estimated Cost

SI.2M to $1.8M
(Task 8)

Option A
S3.6M to 5.2M

(Task 7)

Option B
S800K to S 1.2 M

(Task 7)

Option C
S600K to S900K

(Task 7)
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Discussion/Recommendation
The new ductwork confit,'Uration will eliminate
the fan inlet turbulence (system effect) that is
impacting fans and diversion system
pcrfomlance and reliability.

Recommend not closing this gap. While
closing the gap will improve the reliability of
the ClIEX Diversion fan system, the fans will
maintain Section B or C secondary
confinement zones under negative pressure
based on the existing supply and exhaust
interlocks and the new intcrlocks
recommended to close Gap 3. Also the
probability of this system being needed is low
if Gap 4 (B/C-CHEX and PHEX HEPA filter
hOll,>ings) is closed.

Recommend not closing the five gaps ll,>ing
any of the three options. The changerooms are
located IJ1 the tertiary confinement zone.
Exhaust from the change room is 2% of the
total ventilation for the associated primaty,
secondary and tertiary confInement zones. If
the process events occurred with the primary
confinement zone ventilation system
operational, approximately 2% of the material
(0.04 rem dose to the MOl) would be available
for release from this location. The cost to
mitigate a Negligible «0.5 rem) release to the
MOl is not justified when compared to
advantages of closing Gaps 3, 4,6 and 15.
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Scope, Estimate and Recommendation for Gap Closure

Gap

13

14

15

16

17

Scope/Approach

Provide status instrumentation and
control of B/C-HVAC system
supply fans in the control room.

Install differential pressure sensors
between tertiary confinement zone
and atmosphere is Sections Band C
and transmit signal to the control
room.

Provide B/C-PHEX Fan standby
power separation by moving power
feed for one PHEX fan In both
Sections Band C to a motor control
center that is provided power from
the 773-A D/G.

Install hardwire interlocks between
B/C-RREX Supply and Exhaust
fans for B/e-OOI equipment rooms
and B/C-005 filter rooms.

Provide a standby fan for each of
the four B/C-RREX systems
(Equipment Room & Shielded Area
Exhaust systems in Sections Band
C) by removing the individual fans
for each system and installing a
redundant pair of fans sized to
handle both systems in a section.

Estimated Cost

SI.2M to S1.7M
(Task 14)

S130Kto$185K
(Task 21)

S150K to $250K
(Task 6)

S300K to S600K
(Task 4)

S2.0M to 53.2M
(Task 9)
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Discussion/Recommendation
The estimate is the incremental cost to close
this gap concurrently with closing Gap 3
(interlocks between supply and exhaust
systems). If perfonned as a stand alone task,
the cost would be considerable higher.

Recommend not closing this gap. The
primary benefit of preventing over
pressurization of secondary and tertiary
confinement zone is accomplished by
providing interlocks between the supply and
exhaust systems (i.e. closing Gap 3 which the
FET recommends). Having the ability to
verify that a fan has actually shutdown and
manual shutdo\\<ll the fan if the interlock has
failed is desirable but does not directly reduce
the dose from any of the process events
evaluated.

Recommend not closing this gap. Closing
Gap 3 (supply/exhaust interlock) will provide
the necessary safety function.

PHEX fans are already cross fed from different
MCCs (5E and 6E). Single mode failure goes
all the way back to the single Sand Filter D/G.

Recommend closing this gap. This will
improve the reliability of a primary
confinement system associated with the Events
I and 2.
Recommend not closing this gap. These
systems serve rooms In the secondary
confinement zones that do not nOnllally have
any MAR and would only mitigate Event 3.
The incremental improvement in perfonllance
for a Negligible consequence event is not
justified by the cost of the modifications.

Recommend not closing this gap. These
systems serve rooms In the secondary
confinement zones that do not nOnllally have
any MAR and would only mitigate Event 3.
The incremental improvement in reliability for
a Negligible consequence event is not justified
by the cost of the modifications.
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Scope, Estimate and Recommendation for Gap Closure

Cap

18

19

20

21

22

Scope/Approach

Provide B/C-RREX Fans automatic
back-up power by moving the
motor starters trom MCC-5 to
MCC-5E (2 fans) and from \1CC-6
to MCC-6E (2 fans).

Provide outlet HEPA tllter I\P
instrumentation for 21 OGE
gloveboxes that do not have this
capability. Local gauge will require
installation of half-coupling, SST
tubing, isolation valves and gauge
bracket.

Provide glovehox exhaust flow
monitoring instrumentation for 26
OGE gloveboxes that do not have
this capability.

Install OGE standby fan autostart
interlock::; between the existing fan
starters for both Section Band C
subsystems.

Provide OG E fan standby power
separation by moving power feed
for one OGE fan in both Sections B
and C to a motor control center that
is provided power trom the 773-1\
D/G.

Estimated Cost

S300K to S500K
(Task 6)

S420Kto S630K
(Task 10)

S3.4M to 54.3M
(Task 3)

SlOOK to S200K
(Task 4)

$150K to S250K
(Task 6)
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Discussion/Recommendation
Recommend not closing this gap. These
systems serve rooms in the secondary
confinement zones that do not normally have
any MAR and would only mitigate Event 3.
The incremental improvement in reliability for
a Negligible consequence event is not justified
by the cost of the modifications.

Recommend not closing this gap. Glovebox
outlet HEPA filter L\P instrumentation IS

installed on the majority offacility gloveboxes,
but not in all cases. Glovebox outlet IIEPA
tllter is not credited and will not need to be
credited to mitigate any of the evaluated
events. It would be more effective to provide
the glovebox exhaust monitoring
instrumentation (Gap 20) since this
instrumentation and glovebox differential
pressure can be used to determine if the
glovebox outlet HEPA filter needs to be
replaced due to high differential pressure.

Glovebox exhaust flow rate instrumentation is
installed on a number of gloveboxes (typically
for the more recent installations) expected to
hold Hazard Category 2 quantities of
mdiological material, but not in all cases.

Recommend closing this gap. Ensuring
adequate glovebox airflow is a key preventer
for two of the events including one of the
events with Low consequences.

Operator currently starts standby fan manually
trom the control room upon receiving a system
alarm.

Recommend closing this gap. Autostart of the
standby fan in place of manual startup by the
control room operator provides an automatic
function that could prevent Event I.

Reeommend closing this gap. Improved
reliability of the system could prevent Event I
which has the highest dose to the MOl and
CWo
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Scope, Estimate and Recommendation for Gap Closure

Gap

23

24

25

26

Scope/Approach

Replace the six B Cell Block 3'd
stage HEPA filters (rated of 1000
each cfm) with HEPA filters rated
for 1500 cfin
Option A - Change filter model
immediately
Option B . Replace filter model at
next schedule filter replacement

Replace the six A Cell Block 2nd

and 3'd stage HEPA filten; (rated of
1000 each cfm) with HEPA filters
rated for 1500 cfm.
Option A _. Change filter model
immediately
Option B - Replace filter model at
next schedule filter replacement

Provide t1P indicators for the eight
HEPA filter housings associated
with A Cell Block 2nd Stage HEPA
filters, A Cell Block 3'd stage HEPA
filters and B Cell Block 3'd Stage
HEPA filters. Local gauge will
require installation of half-coupling.
SST tubing, isolation valves and
gauge bracket.

Install electrical interlock between
primary supply and exhaust systems
for 773-A Section E (CE, HVAC,
RREX, LHEX)

Estimated Cost

Option A
S20K to S25K

(Task 17)

Option B
S2K to $4K
(Task 17)

Option A
$25K to S30K

(Task 30)

Option B
S2K to S4K
(Task 30)

S160K to $240K
(Task 10)

S600K to SI M
(Task 18)

Page A8-6

Discussion/Recommendation
Normal operations is for both banks of three
filters to be on-line with a filter capacity of
6000 cfin vs normal operating airflow of 4500
cfm. The only time the filters operate above
design airflow is during filter replacement.
The HEPA filters are backed up by the Sand
Fi Iter.

Recommend closing this gap at next schedule
filter change (Option B). Closing the gap
immediately will provide no dose reduction
and not improve reliability.
Nomlal operations is for all three single filter
banks to be on-line for both the 2nd and 3'd
stages. Each stage has a filter capacity of 3000
cfm and normal operating airflow of 3000 cfm.
The only time the filters operate above design
airflow IS during filter replacement. The
HEPA filters are backed up by the Sand Filter.

Recommend closing this gap at next scheduled
filter change (Option B). Closing the gap
immediately will provide no dose reduction
and not improve reliability.
Recommend not closing this gap. In-cell (or
first stage) HEPA filters take the vast majority
of material loading and are equipped with duct
monitors downstream of the filters. The Cell
Block 2nd and 3'd stage HEPA filters have
never been replaced due to high differential
pressure or failed in-place testing. They are
replaced every five to seven yean; based on
filter service life. Also. each HEPA filter flow
path is equipped with low airflow alarms that
would provide an alarm to the control room if
filter loading occurred. If both stages of
HEPA filtration leak.
Recommend closing this gap for the primary
confinement systems. Closing this gap will
provide the ability to isolate the air supply and
keep the primary confinement from being
pressurized if the primary exhaust system were
to fail during operations or an upset condition
by securing the supply fans.
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Scope, Estimate and Recommendation for Gap Closure

Gap

27

28

29

30

31

32

Scope/Aooroach
Provide standby power separation
for the four Cell ExhaLL~t tans and
remove the control power for each
set of fans from a common
transfom1er by: I) Installing a new
motor control center in Section E
feed from the Sand Filter D/G and
2) Moving power feeds for one A
Cell Block exhaust fan (MCC liE)
and one B Cell Block exhaust fan
(MCC 15E) to the new motor
control center
Three options were investigated to
close the tive gaps associated the
Section E-HV Men's and Ladies'
Changeroom exhaust systems:

Option A would install two (one
eaeh for men's and one t(.)f ladies
changerooms) new exhaust skids
with ~ HEPA tiltmtion (Gap 2ln,
isolation dampers, redundant
exhaust fans (Gap 31) and alpha
stack monitor (Gap 30) all
connected to automatic backup
electrical power (Gap 32) with full
instrumentation and control to the
control room (Gap 29).

Option A would install two new
exhaust skids with HEPA filtration,
isolation damper, single fan, normal
power and interlock with the
primary confinement zone exhaust.

Option C would add a low leak
isolation damper on the Ladies
changeroom and interlock the fan
and damper control with the
primary confinement zone exhaust.
No modification would be made to
the Men's ehangeroom sinee it is
already HEPA filtered.

Estimated Cost

S830K to S1.2M
(Tasks 6 & 13)

Option A
S2.6M to 5.2M

(Task 7)

Option B
S800K to S I.2M

(Task 7)

Option C
S300K to S450K

(Task 7)
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Discussion/Recommendation

Recommend closing this gap. Improvements
to the reliability of both Cell Block exhaust
systems will increase the probability of
preventing Event 4 and will help mitigate
Events 3 and 4.

Recommend not closing these five gaps using
any of the thn.,'e options. The changcrooms are
located in the tertiary confinement zone. If an
upgrade system was installed, it would
mitigate only a portion of Event 3 with the
primary or secondary confinement ventilation
systems mitigating the majority of the event.
The cost to mitigate a negligible «0.5 rem
MOl and <5 rem CW) release is not justified
when compared to other cost benefit of closing
other gaps such as Gaps 35, 36,37,39,40 and
42.
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Scope, Estimate and Recommendation for Gap Closure

Gap

33

34

35

36

37

39

40

42

38

39
40

Scope/Approach

Modify the recirculating HYAC
system in the manipulator shop (E­
095) by adding a HEPA filter
housing and booster fan.

Provide fan status and control for
the three (3) E-HYAC supply fans
in 773-A Section E (EP 20984, EP
20922 and EN 812-500) to the 773­
A Control Room LL~ing the remote
I/O Rack in 773-A Section E

Complete Project Y189 which
consolidates five LHEX and RREX
systems in Section E into one
RREX system. This will replace
several tape-in-place HEPA filter
housings (Gaps 36 & 42), replace
several HEPA filters that are
currently operating at /:,'Teater than
their rated airflow (Gaps 35 and
38), provide redundant fans (Gap
37) and provide HEPA filter
differential pressure instrumentation
(Gap 40).

Provide standby power to the new
exhaust system being installed
under project Y I 89 to replace three
existing E-RREX systems and two
E-LHEX systems. See Gaps 35, 36,
37, 39,40 and 42.

See Gap 35
See Gap 35

Estimated Cost

S215K to $320K
(Task 15)

5600K to SI OOOK
(Task 31)

52.0M to $2.3M
(Task 22)

$75K to S250K
(Task 6)

Cost induded in Gap 35
Cost included in Gap 35
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Discussion/Recommendation
Recommend not closing this gap. The
manipulator repair shop IS part of the
secondary confinement zone due to the
potential for contamination on the interior
surface of a stripped and externally
decontaminated manipulator. There is no
MAR III this portion of the secondary
confinement zones and none of the evaluated
events are postulated to occur in this space.
The cost to mitigate a negligible release is not
justified when compared to other cost benefit
of closing other gaps such as Gaps 35, 36, 37,
39,40 and 42.
Recommend not closing this gap. Interlocks
between supply and exhaust system (Gap 26
which the FET recommends closing) will
mitigate dose from the events. The additional
scope needed to close this gap will have no
direct dose reduction.
Project Y 189 has been funded through design
and procurement of engineering equipment.
Estimate range provided is an Estimate to
Complete that does not include costs to date
and does include OPEX to support start-up,
procedures and training for the new system.

Recommend closing the gap by completing
Project Y 189. Closing the gaps would provide
improved perfornlance and reliability for the
secondary confinement zone exhaust system
where Event 3 is most likely to occur. Closure
of this gap will provide better mitigation of a
release than closing Gaps 28 thru 33.
Closure of the gap would be at lower end of
cost range if Gap 27 is closed.

Recommend closing the gap. Closing the gap
would provide improved reliability for the
secondary confinement zone exhaust system
where Event 3 is most likely to occur. The gap
should be closed concurrent with closure of
Gaps 35, 36, 37, 39, 40 and 42 to provide a
replacement secondary confinement system.
Recommend closing the gap
Recommend closing the gap
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Scope, Estimate and Recommendation for Cap Closure

Cap

41

42

43

44

Scope/Approach

Provide local and control room fan
instrumentation and alarms for the
E-RREX Fan Room Exhaust sub­
system using the remote I/O Rack
in 773-A Section E

Sec Gap 35

Add a standby fan for the E-RREX
Fan Room Exhaust sub-system by
replacing existing fan with a skid
equipped with redundant fans.

Provide standby power to the
following E-RREX sub-systems:
High Bay Exhaust. Lab & Stomge
Exhaust and Fan Room Exhaust.
Fan Room Exhaust (subtask I)

would be connect the existing fan to
MCC II E. High Bay Exhaust and
Lab & Storage Exhaust (subtask 2)
completed as part of closing Gap
38.

Estimated Cost

$250K to S300K
(Ta~k 24)

Cost included in Gap 35

S350K to S500K
(Task 25)

Subtask I
Sl50K to S300K

(Task 6)

Subtask 2
$OK (see gap 38)
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Discussion/Recommendation
The fan rooms were originally used for the
first generation A and B Cell Block exhaust
system first stage HEPA filter housings and
exhaust fans. These systems were replaced in
the mid 1970s. The majority of equipment has
been removed but the rooms remain
contaminated and part of the secondary
confinement zone.

Recommend not closing this gap. The rooms
in the secondary confinement zone associated
with this system have no Material at Risk.
Recommend c10sine the gap
The fan rooms were originally used for the
first generation A and B Cell Block exhaust
system first stage HEPA filter housings and
exhaust fans. These systems were replaced in
the mid 1970s. The majority of equipment has
been removed but the rooms remain
contaminated and part of the secondary
confinement zone.

Recommend not closing this gap. The rooms
in the secondary confinement zone associated
with this system have no Material at Risk.
The fan rooms were originally used for the
first generation A and B Cell Block exhaust
system first stage HEPA filter housings and
exhaust fans. These systems were replaced in
the mid 1970s. The majority of equipment has
been removed but the rooms remain
contaminated and part of the secondary
continement zone.

Recommend not closing this gap. The rooms
in the secondary confinement zone associated
with this Fan Room exhaust system have no
Material at Risk. The High Bay Exhaust and
Lab & Storage Exhaust portion of the gap is
already recommended to be closed as part of
Gap 38.
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Scope, Estimate and Recommendation for Gap Closure

Gap

45

Scope/Approach

Provide a single L\P indication for
I-IEPA Filter Housing in the F­
LHEX system. Local gauge will
require installation of half-coupling,
SST tubing, isolation valves and
gauge bracket.

Estimated Cost

S20K to S30K
(Task 10)

Discussion/Recommendation
This laboratory space is only used for chemical
work and from a radiological confinement
stand-point the space is part of the tertiary
confinement zone. If the exhaust fans fails. an
existing interlock will turnoff the supply fan
for the space so there is no impact on the
performance of the primary, secondary or
tertiary confinement zones.

SlOOK to $200K
(Task 26)

Provide system instrumentation and
alarms for the F-LHEX system by
using the remote I/O Rack in 773-A
Section E

46

Recommend not c1osinl!. this gap.1----+--------.-------+----. ------.---+-;;;-:::..::::-::-:.:..=.:-=-==---=.:=:.::Joc..::.:?=~:_____:_-_c___:__l
This laboratory space is only used for chemical
work and from a radiological confinement
stand-point the space is part of the tertiary
confinement zone. If the exhaust fans fails, an
existing interlock will turnoff the supply fan
for the space so there is no impact on the
performance of the primary. secondary or
tertiary confinement zones.

Recommend not closing this gap. Since the
system will not mitigate any of the evaluated
events, adding system instrumentation and
alarms is not justified.

47

Two scopes were evaluated for
closing this task:

Option A - Restore abandoned
stack sampler to operation and
relocate sampler box to a location
when: it can be safely accessed
during an event.

Option B - Provide an on-line alpha
stack monitor to the control room.

Option A
$90K to $135K

(Task 27)

Option B
S1.0M to SI.5M

(Task 27)

The F-L11 EX laboratory space served by this
stack is only used for chemical work and from
a radiological confinement stand-point is part
of the tertiary confinement zone.

Recommend not closing this gap. Only
Event 3 has the potential to provide any MAR
to this stack. The consequences from this
event are Negligible without mitigation and the
small fraction of the MAR that reached this
system would be HEPA filtered. No type of
radiological sampling or monitoring for this
stack is iustified.

48

Install standby fan autostart by
interconnecting the fan start circuits
with the system alarms added by
closing Gap 46 and adding
automatic inlet isolation dampers to
the fans.

S600K to S I.OM
(Task 4)

This laboratory space is only used for chemical
work and from a radiological confinement
stand-point the space is part of the tertiary
confinement zone. If the exhaust fans fails, an
existing interlock will turnoff the supply fan
for the space so there is no impact on the
performance of the primary, secondary or
tertiary confinement zones.
Recommend not closing this gap. Since the
system will not mitigate any of the evaluated
events, the increase in fan/airflow reliability is
not justified.

Page AS-tO
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Scope, Estimate and Recommendation for Gap Closure

---,-----=------
Gap Scope/Approach Estimated Cost

- -r----------------------
Discussion/Recommendation

49

50

51

52

Move power for one of the two F­
LHEX fans servmg F-IOI/l07 to
MCC-21 E or 22E to spread the
power feed across two MCl's and
two D/Gs.

Provide differential pressure
instrumentation for both CPI' Cells
I thm 3 and MSF Cells I thru 5 by
removing spare KAPL plugs and
installing new KAPL plugs with
sensing tubes connected to
differential pressure indicators.

Provide glovebox outlet HEPA
filter ~p instrumentation for the
four F-PHEX system gloveboxes
located in F-151. Local gauge wi II
require installation of half-coupling,
SST tubing, isolation valves and
gaugc bracket.

Install differential pressure
monitoring instrumentation for the
37 HEPA filter housings associated
with the F-PHEX system. Local
gauge will require installation of
half-coupling, SST tubing, isolation
valves and gauge bracket.

$150K to S250K
(Task 6)

S35K to S65K
(Task 28)

S80K to Sl20K
(Task 10)

S740K to SI.I M
(Task 10)

Page A8-1 I

This laboratory space is only used for chemical
work and from a radiological confinement
stand-point the space is part of the tertiary
confinement zone. If the exhaust fans fails, an
existing interlock will turnoff the supply fan
for the space so there is no impact on the
performance of the primary, secondary or
tertiary confinement zones.

Recommend not closing this gap. Since the
system will not mitigate any of the evaluated
events, the increase in power system reliability
is not justified.
Both sets of cells have been deinventoried and
are inactive per the DSA. The SRNL
Infrastructure plan states that cells will be
D&D'ed and D&D planning has been initiated.

Recommend not closing this gap. Based on
the current status and future plans for the cells,
the FET recommends that gap not be closed.
The four gloveboxes are part of the SED
facility and are inactive per the DSA. The
SRNL Infrastructure plan states that cells will
be D&D'ed and D&D planning has been
initiated.

Recommend not closing this gap. Based on
the type events evaluated for Section F, sudden
changes in HEPA filter differential pressure
are unlikely. Routine glovebox differential
pressure readings provide adequate indication
of system performance.
The majority of the filter housings are for
inactive facilities pCI' the DSA. The SRNL
Infrastructure plan states these facilities will be
D&D'ed. D&D planning has been initiated.

Recommend not closing this gap. Based on
the types of operations performed and events
cvaluatcd for Section F, sudden changes in
HEPA filter ditferential pressure are unlikely.
Routine system airflow readings and airflow
directional surveys provide adequate indication
of system performance.
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Scope, Estimate and Recommendation for Gap Closure
------=---=----~-------------------------,

Estimated Cost DiscussionlRecommendationGap

53

54

55

56

ScopelApproach

Replace exhaust fan inlet damper
actuators with actuators that will
fail-safe in the closed position and
will have a hand wheel for manual
operation.

Replace the tape-in-place outlet
HEPA filter housings for the
Medical Source Facility with
traditional bag-in/bag-out HEPA
filter housings

Improve F PHEX Fan standby
power reliability by moving the
power feed from fan #3 starter from
MCC-22E to MCC-23E which is
powered from a different DIG.

Provide separate automatic diesel
generator feeds for the Sand Filter
exhaust fans by installing a new
PC- I 600 KW diesel generator
system and a set of switch gear for
one fan and keeping the other fan
on the existing Sand Filter 600 KW
diesel generator.

S70K to SIIOK
(Task 11)

S180K to $240K
(Task 23)

S75M to S 125K
(Task 6)

S650K to S1.3M
(Task 29)

Page A8-12

The current damper actuators are double aIr
actuated and fail in the as left condition. Due
to the type of actuator currently installed, the
dampers will move to a half closed position
and can not be manually positioned to the full
open or closed position without a full
maintenance crew.

Recommend closing this gap. This will
improved the reliability of the primary
confinement system that prevents or mitigates
Events I. 2, 3 and 5.
Recommend not closing this gap. None of the
evaluated events can occur in the Medical
Source Facility since it has been de­
inventoried and is inactive per the DSA. The
SRNL Infrastructure plan states that cells will
be D&D'ed and D&D planning has been
initiated.
Three PHEX fans are fed from MCC-21 E and
22E which are powered from 773-A DIG.
Moving one PHEX fan to MCC-23E which is
powered by the Sand Filter DIG removes the
common mode failure.

Recommend closing this gap. The F-PHEX
system prevents or mitigates Events 1,2,3 and
5.
Based on the size of the Sand Filter fan motors
(150 HP). they can not be provided automatic
standby power from one of the other two DIGs
(773-A DIG @ 455 KW or 503-2A DIG @
400KW) in the SRNL Technical Area.

Recommend closing this gap. Operation of the
sand filter fans is essential to ensure the proper
operation of the B/C/F-OGE, B/C-PHEX. E­
CEo E-RREX, E-LHEX and F-PHEX systems.
These six systems prevent or mitigate all five
of events.
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Scope, Estimate and Recommendation for Gap Closure
,--=--,------:::------,--- ----------,--

Cap Scope/Approach
----,---,------,--------,------_.----,.-------------,---------_.-

Estimated Cost Discussion/Recommendation
Two alternatives were considered to close the
gap. providing automatic D/G power to the
existing SAAM fans at 779-A or installing new
dedicated SAAM fans connected to the D/G at
the Sand Filter stack. They are both bounded
by the cost range provided. The new fans
would be in the lower end of the initial cost
mnge but have a higher life cycle cost due to
the additional components that would need to
be maintained.

57

58

For the Sand Filter stack air activity
monitoring (SAAM) fans. provided
standby power from the Sand Filter
D/G.

Rewire both the A and B Cell Block
exhaust system controls to support
fans being supplied power !Tom
multiple motor control centers.

S500K to S750K
(Task 12)

S390K to S550K
Task 19

Page A8-13

All air to the Sand Filter is HEPA filtered
before being discharged to the Sand Filter inlet
duct. The Sand Filter inlet is monitored by a
monitoring system that is provided with
standby power. The Sand Filter stack is
equipped with a sampling system that is
provided standby power. Only the stack
monitoring system to the control room would
be impacted upon a loss of normal power.

Recommend not closing this gap. The
SAAM system does not prevent or directly
mitigate any of the five events. For the system
to indirectly mitigate any of the events, three
simultaneous events/failures (process event
that damages I1EPA filtration. failure of
nonnal power and break through of ·the sand
filter bed) need to occur to obtain any benefit.

Recommend to Close Gap
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Cross-Walk of Gaps Recommended for Closure that would
Reduce the Probability and/or Consequences of Events Evaluated

Event #1: Explosion - Glovebox Overpressuri7.ation
Locations: B, C and F

Unmitigated Dose: cw 9.6 rem, MOl 1.9 rem

Sections Prevent

Gap 3 - Interlock between
Gap 20 - Add glovebox flow supply and exhaust (CHEX,
instrumentation PHEX, HVAC)

B/C

F

Gap 21- Add OG E standby
fan auto stan

Gaps 22 and 56 - Improve
reliability of exhaust fans
(OGE and fHSF) by
spreading standby power
across two DIGs

Gap 20 - Add glovebox flow
instrumentation

Gap 21- Add OG E standby
fan auto stan capability

Gaps 22 and 56 - Improve
reliability of exhaust fans
(OGE and FIISF) by
spreading standby power
across two DIGs

Page A9-l

Gap 4 - Improve reliability of
primaryI secondary
confinement exhaust (CHEX
and PH EX) HEPA filtration

Gaps 6, 15 and 56 - Improve
reliability of exhaust fans
(CHEX, PHEX and FHSF) by
spreading standby power
across two DIGs

Gap 53 - Improve reliability of
exhaust fans (PHEX) by
changing failure mode of fan
inlet dampers

Gaps 55 and 56 - Improve
reliability of exhaust fans
(PHEX and FHSF) by
spreading standby power
across two DIGs
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Cross-Walk of Gaps Recommended for Closure that would
Reduce the Probability and/or Consequences of Events Evaluated

Event #2: Explosion - Accumulation of Distributed Flammable Gas with no consequential fire

Locations: B, C and F

Unmitigated Dose: CW 8.57 rem, MOl 1.68 rem

Sections Prevent Mith!ate

Gap 3 - Interlock between
supply and exhaust (CHEX,
PHEX, HVAC)

H/C

Gap 4 - Improve reliability of
Gap 6 - Improve reliability primary/secondary
of exhaust fans (ClIEX) by confinement exhaust (CHEX
spreading standby power and PH EX) HEPA filtration
across two DIGs

Gaps 6, 15 and 56 - Improve
reliability of exhaust fans
(CHEX, PHEX and FHSF) by
spreading standby power
across two DIGs

F

Gap 53 - Improve reliability
of exhaust fans (PH EX) by
correcting failure mode of
fan inlet dampers

Gaps 55 and 56 - Improve
reliability of exhaust fans
(PI-IEX and FIISF) by
spreading standby power
across two D/Gs

Page A9-2

Gap 53 - Improve reliability of
exhaust fans (PHEX) by
correcting failure mode of fan
in let dampers

Gaps 55 and 56 - Improve
reliability of exhaust fans
(PHEX and FHSF) by
spreading standby power
across two D/Gs
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Cross-Walk of Gaps Recommended for Closure that would
Reduce the Probability and/or Consequences of Events Evaluated

Event #3: D.'op I Spill
Locations: B, C, E and F

Unmitigated Dose: CW 1.5 rem, MOl 0.31 rem

Sections Prevent Miti2ate

Gap 3 - Interlock between supply
and exhaust (CHEX, PHEX and
HVAC)

Gap 4 - Improve reliability of
primary/secondary confinement

B/C None
exhaust (CBEX and PHEX)
HEPA filtration

Gaps 6, 15 and 56 - Improve
reliability of exhaust fans
(CHEX, PHEX and FHSF) by
spreading standby power across
two DIGs

Gap 26 - Interlock between
supply and exhaust (CE, UIEX,
RREX and BVAC)

Gap 27 - Improve reliability of
exhaust fans (CE) by spreading
standby power across two DIGs.

E None Gap 58 -- Improve reliability of
exhaust fans (CE) by providing
independent control transformers

Gaps 35, 36, 37, 38, 39, 40 and
42 - Improve performance and
reliability of the secondary
confinement zone exhaust
systems (LBEX and RREX)

Gap 53 - Improve reliability of
exhaust fans (PI lEX) by
correcting failure mode of fan
inlet dampers

F None
Gaps 55 and 56 - Improve
reliability of exhaust fans (PIIEX
and FlISF) by spreading standby
power across two DIGs
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Cross-Walk of Gaps Recommended for Closure that would
Reduce the Probability and/or Consequences of Events Evaluated

Event #4: Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable
Gas or VOCs with no consequential fire

Location: E

Unmitigated Dose: CW 1.5 rem, MOl 0.31 rem

Sections

E

Prevent

Gap 27 - Improve reliability
of exhaust fans (CE) by
spn~ading standby power
across two DIGs

Gap 56 - Improve reliability
of exhaust fans (FHSF) by
spreading standby power
across two DIGs

Gap 58·- Improve reliability
of exhaust fans (CE) by
providing independent
control transfonner

Page A9-4

Miti~ate

Gap 26 - Interlock between
supply and exhaust (CE,
LIIEX, RREX and HVAC)

Gap 27 - Improve reliability of
exhaust fans (CE) by spreading
standby power across two
DIGs

Gap 56 - Improve reliability of
exhaust fans (FIISF) by
spreading standby power
across two DIGs

Gap 58 - Improve reliability of
exhaust fans (CE) by providing
independent control
transfonner
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Cross-Walk of Gaps Recommended for Closure that would
Reduce the Probability and/or Consequences of Events Evaluated

Event #5: Process Explosion - Unstable Lab Chemical or Accumulation of Process Flammable
Gas or VOCs with no consequential fire

Locations: B, C and F

l:nmitigated Dose: Cw 1.1 rem, MOl 0.21 rem

Sections

R/C

F

Prevent

Gap 20 - Add glovebox airflow
instrumentation

Gap 21- Add OGE standby fan
auto start capability

Gaps 6, 15.22 and 56 ­
Improve reliability of exhaust
fans (CIIEX. PIIEX, OGE &
FHSF) by spreading standby
power across two DIGs

Gap 20 - Add glovcbox airflow
instrumentation

Gap 21- Add Oc; E standby fan
auto start capability

Gap 53 - Improve reliability of
exhaust fans (PIIEX) by failure
mode of fan inlet dampers

Gaps 55 and 56 - Improve
reliability of exhaust fans
(PHEX and FilS F) by
spreading standby power across
two DIGs

Page A9-5

Miti~ate

Gap I - Minimize spread of
contamination between lab
modules (CHEX)

Gap 3 - Interlock between
Supply and Exhaust (CHEX,
PIIEX and HVAC)

Gap 4 - Improve reliability of
primarylsecondary confinement
exhaust (CHEX and PHEX)
I/EPA filtration

Gaps 6, 15 and 56 - Improve
reliability of exhaust fans
(CI/EX, PHEX & FHSF) by
spreading standby power across
two DIGs

Gap 53 - Improve reliability of
exhaust fans (PHEX) by
correcting failure mode of fan
inlet dampers

Gaps 55 and 56 - Improve
reliability of exhaust fans
(PIIEX and FHSF) by
spreading standby power across
two DIGs
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J. Scott MacMurray - WSRC SRNL FET Lead

Scott MacMurray is a Principal Engineer with WSRC and serves as the Chair of the WSRC
Ventilation and Filtration Technical Committee and as a member of the DNFSB 2004-2 Site
Evaluation Team.

Mr. MacMurray has 20 years of experience at the Savannah River Site in the areas of Design,
Facility Engineering, Safety Documentation, Operations, Maintenance and Environmental
Compliance in assignments at SRNL, B Area and F Area. Prior responsibilities included serving
as the WSRC HEPA Filter Testing Cognizant Technical Function, Project Design Authority for
replacement of various Safety Significant Ventilation Systems at SRNL, Project Design
Authority for the Regulatory Monitoring and Bioassay Laboratory, SRNL Design Authority
Engineering Group Lead, SRNL Operations Manager, SRNL Control Room Supervisor and
SRNL Shift Technical Engineer.

Prior to SRS, Mr. MacMurray had 3 years of chemical laboratory facility engineering
experience. He is a Corresponding Member of ASHRAE Technical Committees 9.10 Laboratory
Systems, 9.2 Industrial Air Conditioning and 9.2 Nuclear Subcommittee. He holds a BS degree
in Mechanical Engineering from Drexel University.

John A. Smartt - DOE Safety System Oversite

John Smartt is a nuclear engineer with DOE Savannah River Operations Office in the Nuclear
Material Engineering Division. He currently leads DOE review and assessment teams for all
SRNL safety basis changes and issues, and authors Safety Evaluation Reports to document the
basis for DOE approval. He formerly served as DOE Alternate Site Lead and Safety Basis
Representative on the DNFSB 2004-2 Site Evaluation Team.

Mr. Smartt has 16 years of nuclear facility safety experience at the Savannah River Site
including work in contractor oversight from both site and facility perspectives, in complex-wide
and site-wide policy and procedure formation, and in field implementation assessment.

Prior to DOE, Mr. Smartt had 8 years of commercial nuclear power experience working at
Tennessee Valley Authority's Sequoyah Nuclear Plant, writing and performing startup and post­
modification tests and executing system engineering duties. He holds a BS degree in
Engineering, specializing in Electrical Instrumentation and Controls, from the University of
Tennessee at Chattanooga.
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Charles H. Neill, Jr. - WSRC

Charlie Neill is a Principal Engineer with WSRC in the Savannah River National Laboratory
(SRNL) Facility Engineering group. He is currently the lead Design Authority Engineer (DAE)
for several key process ventilation systems. He has been a SRNL DAE for 14 years, specializing
in all aspects of fume hoods, HEPA filters, air balance and configuration management. He is
currently on the Site WSRC Ventilation and Filtration Technical Committcc.

Mr. Neill has 25 years of experience al the Savannah River Site (SRS) in the areas of Facility,
Systems and Power Engineering. He has worked in the Reactor buildings and Powerhouses in P,
L, K and C Areas, in addition to his current assignment in the SRNL. Besides having worked
extensively on a computer code to model the cooling water feed system, reaching from the
Savannah River and Par Pond pumphouses to the reactor area storage basins, Charlie was the
Lead System Engineer on a backup system to the control computer reactor monitoring and
shutdown system that injected a gadolinium (reactor poison) solution into the reactor core.

Prior to SRS, Mr. Neill spent time at DuPont's Florence (SC) Mylar plant where he played a
major role in the startup of two 70,000 pph pulverized coal-fired boilers, DuPont's Kinston (NC)
Dacron plant where he worked in the R&D group to improve yarn uniformity, including one
patent investigation for spun-like Dacron yarn and Houston (TX) Fluor Engineers and
Constructors office specializing in insulation and coatings in their Piping Department for Saudi
Arabian gas and oil separation plants.

Mr. Neill has his Engineer in Training (EIT) certificates from both Alabama and Texas. Charlie
has a BSME from Auburn University (AU) where he specialized in the thermal sciences and a
MSME from North Carolina State University (NCSU) where he specialized in solar storage.

Marcus L. Lowe - WSRC

Mark Lowe is a Principal Engineer with the SRNL Design Authority group. He has lead DA
responsibility for several process areas for the SRNL facility including process ventilation
systems. He has been a laboratory systems DA engineer for 12 years.

Earlier Mr. Lowe served for 6 years at SRS as a mechanical discipline design engineer for
Bechtel Savannah River, Inc. (BSRI) in the Engineering & Projects Division for Reactor
Division projects and laboratory small projects.

Prior to SRS service, Mr. Lowe was assigned for 14 years as an engineer in the commercial
nuclear power industry at three nuclear power plants. Duties included construction engineer,
startup engineer and maintenance engineer. Mr. Lowe is a registered professional engineer
(Inactive) in the state of Mississippi. Mark has a BS degree from the U.S. Coast Guard Academy.
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Roger M. White - WSRC

Roger White is a Principal Engineer in the Engineering & Technology department of the Soil &
Groundwater Closure Projects organization. He is currently the Design Authority for several
Waste Sites in the NM-Area of SRS supporting ongoing remedial activities as well as
developing new remedial applications through the established RCRA and CERCLA
documentation processes.

Mr. White has 15 years of experience at the Savannah River Site in areas of research, design,
testing, and operation of site utilities and environmental remediation technologies. Mr. White
has served as a Liaison Engineer in Site Utilities and as an Environmental Engineer in the
Savannah River Technology Center (now SRNL) and in Soil & Groundwater Closure Projects.
Mr. White has been a key contributor to the successful development and application of airlift
recirculation well technology at SRS and in the expansion of active and passive soil vapor
extraction technologies.

Prior to working at SRS, Mr. White spent 20 years in private industry as a mechanical and
process engineer designing and installing production equipment and processes. Functions
included research and development, corporate engineering in support of a network of nationwide
manufacturing facilities, and plant engineering at specific locations. He has a B.S. degree in
Mechanical Engineering from the Pennsylvania State University, an M.E. degree in
Environmental Engineering from the University of South Carolina, and an M.B.A. from Augusta
State University. Mr. White is a registered professional engineer in the state of Georgia.

John R. Schaber - WSRC

John Schaber is a Principal Engineer with WSRC who has worked in the Nonproliferation
Technology Group at SRNL since mid October 2006. Previously, he worked as an Export
Control and High Risk Reviewer for the WSRC Asset Management Group for six years. Other
assignments at SRS have included such positions as a Project DA engineer and as a project
manager for F&H Area nuclear facilities responsible for implementing numerous process
upgrades and engineered equipment replacements. During this period, he served as the FAO I
design SME for two years evaluating project compliance and assigning self-assessments for
Separations Engineering. He also held positions of technical and process engineer for FB-Line
during facility restart.

Mr. Schaber has nearly 19 years experience at the Savannah River Site with extensive technical
and field experience in fabrication of engineered process equipment with tight dimensional
tolerances, remote technology, cranes, switchgears, piping and chilled water systems, ventilation
& containment modifications, installation and testing at SRS nuclear facilities. He served five
years as a commissioned officer in the USN Nuclear Propulsion Program and has a B.Sc. degree
in Chemical & Petroleum Refining Engineering from the Colorado School of Mines.
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Srikant Mehta - WSMS

Srikant Mehta is currently a Project Manager with Washington Safety Management Solutions,
LLC. In this role he is responsible for the management of a Documented Safety Analysis
Upgrade project for Washington TRU Solutions, LLC, and the Final Safety Analysis Report
development for the Combined Operating License Application for two Luminant (a division of
TXU Corporation) nuclear power plants (Comanche Peak units 3 & 4). In addition to his project
responsibilities, he serves as a member of the DNFSB 2004-2 Facility Evaluation Team for
SRNL at SRS.

Mr. Mehta, has over 20 years of project management and nuclear safety experience at
commercial nuclear power plants and DOE materials production/waste management and disposal
facilities at SRS. His expertise spans through the areas of project management, DSNFSAR
development and management, regulatory/licensing programs, safety analysis (transient and
severe accident), Integrated Safety Management implementation, safety-in-design
implementation, and operations support. Recent assignments completed by Mr. Mehta include
the Advanced Fuel Cycle Facility, the Modem Pit Facility, 3013 Container Storage and
Surveillance Capability project, and multiple Liquid Radioactive Waste treatment
facilities/projects.

Mr. Mehta holds a PMP certification from the Project Management Institute in addition to a
Masters degree in Nuclear Engineering from Iowa State University, and, a Bachelors degree in
Metallurgical Engineering from the Indian Institute of Technology, Kanpur, India.

Jerry A. Clements - WSMS

Jerry Clements is a nuclear engineering consultant with ACTS of SC, Inc., on assignment to
SRNL/Research Operations Department/Laboratory Services Engineering as the Lead Engineer
for SRNL Safety Documentation.

Mr. Clements has 16 years of experience in the commercial nuclear industry and another 17
years experience at the Savannah River Site in the areas of design, engineering, safety analysis
and environmental compliance. At SRNL, Mr. Clements has had assignments as the Bechtel
Savannah River, Inc. (BSRI) Chief Nuclear Engineer, the BSRI Project Engineer for SRNL
Division Managed Modifications, and (for the past I I years) the Lead Engineer for SRNL Safety
Documentation. Prior Bechtel assignments included Design Project Engineer for the TVA
Browns Ferry No.2 Restart, Project Engineer/Project Manager (Acting) for Engineering Support
to Commonwealth Edison Company nuclear projects, and Nuclear Systems Supervisor for design
support to Consumers Power Company nuclear projects.

Mr. Clements represents SRNL on the SRS Authorization Basis Steering Committee, the
Unreviewed Safety Question (USQ) Working Group, and the Nuclear Criticality Safety Review
Committee. He is also a member of the SRNL Facility Operations Safety Committee and the
Criticality / Accountability Review Committee.
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B. Ronald (Ron) Moncrief - WSRC

Ron Moncrief is Senior Technical Advisor in the M&O Engineering organization. He is
currently is an SRS subject matter expert for H&V and Sand filters. He serves as Vice Chainnan
of the SRS Ventilation and Filtration Technical Committee and contributed to the development
of SRS Standard 15889, Confinement Ventilation Systems Design Criteria.

Mr. Moncrief has over 40 years of engineering experience at SRS. His experience includes
mechanical design, project management and all aspects ofH&V engineering.

Mr. Moncrief has a Bachelor of Mechanical Engineering form the Georgia Institute of
Technology. He also serves as Secretary and voting member of the Nuclear Subcommittee of the
Industrial Air Conditioning Technical Committee TC 9.2 in the American Society of Heating
Refrigeration and Air Conditioning Engineers (ASHRAE) and contributed to the ASHRAE
publication, HVAC Design Guide for DOE Nuclear Facilities. He also serves as Secretary of the
Instruments and Measurement Technical Committee TC 1.2 in ASHRAE.

Robert Gschwendner - WSRC

Robert Gschwendner is a Senior QA Engineer A in the Technical and Quality Services
department of the WSRC Liquid Waste Organization. He currently serves as a Quality Engineer
for the Receiving Inspection Group and as the WSRC Level III QC Inspector Certifying
Authority for the Mechanical discipline.

Mr. Gsehwendner has 19 years of experience at the Savannah River Site in the areas of Quality
Assurance, Quality Control, and oversight of Maintenance, Operations, Engineering and Waste
Certification activities. Prior facility assignments include P, Land K Reactors, H Tank Farm,
Spent Fuel Programs, RBOF, H Canyon and HB Line. Prior responsibilities include serving as
facility Quality Engineer and FOSe QA representative for various facilities, serving as Spent
Fuel Programs Alternate Technology Program DOEIRW-0333P QA Program Engineer, and
perfonning QA reviews and oversight of design, construction and startup activities for various
projects at K Reactor, H Tank Farm and H Canyon, including the HEU Blenddown Project.

Prior to working at SRS, Mr. Gschwendner served for 7 years in the US ;-..Javy Nuclear
Submarine program. His various assignments included serving as ship's Reactor Refueling
Officer, qualification as Ship's Engineering Officer and serving as a Staff Instructor and
Maintenance Officer at a Nuclear Prototype Training Unit. Mr. Gschwendner has a BS degree in
Engineering Science from the State University of New York (SUNY) at Stony Brook.
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DOEF 1315 I

United States Government

memorandum
DATE:

NOV 2 1 2007
AEPlYTO

ATTN Of: TSD (Mark A. Smith, 803-952-9613)

a 7 . 1 6 80

Department of Energy (DOE)
Savannah River Operations Office (SR)

SUBJECT: Request for Concurrence with Recommendation of the Defense Nuclear Facilities Safety Board
(DNFSB) 2004-2 Final Report for the Savannah River Site (SRS) F & H Area Analytical Laboratory

TO: Dae Y. Chung, Deputy Assistant Secretary for Safety Managemenr and Operations (EM-60), HQ

In accordance with the DNFSB 2004-2 Implementation Plan (IP) Deliverable 8.6.5, please find
attached to this memorandum the DNFSB 2004-2 Final Report for the SRS F & H Area Analytical
Laboratory. After completing the evaluation, eight discretionary gaps were identified. None of the
gaps were driven by consequences to the public which were shown to be well below the DOE
Evaluation Guidelines. SRS recommends that four of these gaps be closed to increase system
reliability and operational benefits. The gaps recommended for closure could be closed at an
estimated cost ranging between $3.73M to $7.46M. The gaps are:

• Pressure instrumentation is not available to monitor pressure differential between rhe building
interior and outside environment

• Replace existing relay cabinet with a programmable logic controller (PLC) to increase system
reliability

• Ventilation component controls do not fail safe, the controls are hot SS and are not credited.
Replacement of the existing relay cabinet with a PLC will close this gap

• Backup power cables between the lab and the diesel generator could be more robust

It is recommended that the four remaining gaps not be closed because their closure does not provide
incremental benefit or significant risk reduction.

Facility modifications to close the recommended gaps will be included in the H-Area and Support
Groups Infrastructure Plan and will be prioritized against other facility and site needs.

In accordance with IP deliverable 8.6.5. please provide Program Secretarial Officer concurrence with
this recommendation within 90 days of receipt of this report

If you have any questions. please contact Mark A. Smirh at 803-952-9613.

TSD:MAS:dmy

OSQA-08-0013

Attachment:
2004-2 Final Report for F & H Area

Analytical Laboratory

C , ;;.J fn. OJL
I'>-!~/j;. '.)

(/ Jeffrey M. Allison
Manager
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Dr. Robert C. Nelson (EM-6I), HQ
Percy Fountain (EM-3.2), HQ
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SRS SITE EVALUATION TEAM CONCURRENCE
Final DNFSB 2004-2 Evaluation Report

F & H Area Analytical Laboratory. WSRC Letter M&O-FHO-2007­
00054, '772-F, F & H Area Laboratories, DNFSB 2004-2 Active
Confinement Evaluation (Final Report)", dated 6/20/07

1. Commitment 8.6.3 of ONFSB 2004-2 Implementation Plan Revision 1,
dated July 12, 2006

2. Ventilation System Evaluation Guidance for Safety-Related and Non­
Safety-Related Systems, dated July 2006, Revision 1.

In accordance with the references above, the SRS Site Evaluation Team has
reviewed and concurs with the submittal of the attached F & H Area Analytical
laboratory final report.

Site Evaluation Team (SET) Concurrence:

Signature on file
Mark A. Smith. DOE-SR. Site lead for SET

Signature on file
Ken W. Stephens, WSRC lead for SET Date

10/25/07
Date

10/25/07

SRS Site Evaluation Team consjsts of the following personnel:

DOE Site Lead and SET Chainnan (Mark A. Smith, OSQAffSD)
DOE Alternate Site lead & Safety Basis SME (Don J. Blake, AMWDPIWDED)
DOE Ventilation System and Natural Phenomena Hazards SME (Brent J.

Gutierrez, AMWDPIWDED)
WSRC 2004-2 Site lead Ken W. Stephens (TOS/Nuclear Safety, Transportation,

and Engineering Standards Dept. Mgr.)
WSRC Alternate Site Lead & Safety Basis SME (Andrew M. Vincent, M&O Chief

Engineer Dept.)
WSRC Ventilation System SME (Scott J. MacMurray, SRNl Facility Engineering)
WSMS Safety Basis SME (Jerry L. Hansen)
WSRC SET Assistant Project Manager (Barbara A. Pollard, Nuclear Safety

Dept.)
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Carl A. Everall. DireclOr
Office of Safety and Quality Assurance
DOE. Savannah River Operations Office
P.O. Box A
Aiken. S.c. 29802

Dear Mr. Evcratt:

M&O-FHO-2007-00054
RSM Track # 10067

Subject: 772-f, F & H Area Laboratories,
DNFSB 200.,-2 Active Confinement Evaluation (Final RClwrt)

This leller transmits the final report of DNFSB Recommendation 2004-2, Active Confinement Systems
for the 772-F Facility located at the Savannah River Sire (SRS) ror Site Evaluation Teum (SET) and
Independent Review Panel ORP) review and concurrence. The attached report has been generated in
accordance with the guidance provided in "Ventilation System Evaluation Guidance for Safety-Related
anu Non-Safely-Relatcd Systems." Revision O. January 2006. The facility Evaluation Team (FET) has
concurred with the infonnation contained herein.

The 772-F building is a Hazard Category 2 nuclear facility. The active components of the confinement
ventilation systems for 772-F are housed in 772-F and 772-4F. a neighboring building defined as a
Radiological E1Cility. This report provides u discussion of the events within the 7Tl-F facility that have
the potential for a radiological releasc that were used as the foundation for Table 5.1. Ventilation System
Performance Criteria reviews. Events which act only upon 772-4F were excluded from discussion due
to the limited inventory which will normally be carried in the HEPA filters.

In accordance with the DOE 2004-2 Venri!;ltion System Evaluation Guidance. SRS evaluated the
confinement ventilation systems at 772-F and components housed in 772-4F using Safety Significunt
(SS) criteria for the events listed in Table 4.3 in order to develop DNFSB 2004-2 Ventilation
Performance Criteria. Table 5.1. Using the SS criteria for evaluating Table 5.1. Perform41nce Category 2
and 3 design load criteria were used to assess the facility for applicable NPH events. Eight gaps were
identified between the SS criteria and the 772-F and 712-4F designs. All eight gaps were found to be
discretionary in nature since none of the gaps involved a discrepancy between the Safety Basis
requirements and the facility designs. In reviewing the discretionary gaps. a number of approaches were
developed and evaluated for potential means of closure. None of the modifications/upgrades listed as
gap closures were perceived as resulting in a disccmable reduction in material release reducing the
overall risk for any of the bounding accidents in the DSA. If some or all of the discretionary gaps arc
closed there is perceived benefit in increased system reliability. Increased system reli<lbility by its
nature translates into <l discemable reduction in accident risk. The FET recommends the closure of four
of the gaps should the DOE decide to fund efforrs related to system enh.lncements for improving worker
protection.

WASHINGTON SAVANNAH RIVER COMPANY

The WSRC Teem: Washington Savannah River Company LLC • Bechtel Savannah River. Inc.• BNG America Savannah River
Corporaoon • BWXT Savannah River Companv • CH2 Savannah River Company
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Active Confinement

Ventilation System A ventilation system that uses mechanical means (e.g., blower) to circulate air within, and
remove airfrom a building or building space through filtration. (DOE-HDBK-1169-2003,
DOE Nuclear Air Cleaning Handbook)

Confinement A bUilding, building space, room. cell, glovebox, or other enclosed volume in which air
supply and exhaust are controlled, and typically filtered. (DOE-HDBK-1169-2003, DOE
Nuclear Air Cleaning Handbook)

Confinement System The barrier and its associated systems (including ventilation) between areas containing
hazardous materials and the environment or other areas in the facility that are normally
expected to have levels of hazardous material lower than allowable concentration limits.
(DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning Handbook)

Hazard Category Hazard Category is based on hazard effects of unmitigated release consequences to offsite,
onsite and local workers. (DOE-STD-1027-92, Hazard Categorization and Accident
Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis
Reports)

Performance Category A classification based on a graded approach used to establish the NPH design and
evaluation requirements for structures, systems and components. (DOE-STD-1021-93,
Natural Phenomena Hazards Performance Categorization Guidelines for Structures,
Systems and Components)

Ventilation System The ventilation system includes the structures, systems, and components required to supply
air to, circulate air within, and remove air from a buildinglfacility space by natural or
mechanical means. (DOE-HDBK-1169-2003. DOE Nuclear Air Cleaning Handboo1<)
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Acronyms

CA Contamination Area

CAM Continuous Air Monitor

CVS Confinement Ventilation System

CW Co-located Worker (100 meters)

DBA Design Basis Accidents

DNFSB Defense Nuclear Facilities Safety Board

DOE Department of Energy

OSA Documented Safety Analysis

ESE Evaluation Basis Earthquake

EC Evaluation Criteria

EG Evaluation Guideline

FET Facility Evaluation Team

HA Hazard Analysis

HEPA High Efficiency Particulate Air

MAR Material at Risk

MCC Motor Control Center

ME Main Exhaust System

NPH Natural Phenomena Hazard

OGE Off Gas Exhaust System

PC Performance Category

PGA Peak Ground Acceleration

REM Roentgen Equivalent Man

ROM Rough Order of MagnitUde

SAAM Stack Air Activity Monitoring System

SC Safety Class

SET Site Evaluation Team

SFE Service Floor Exhaust System

SRS Savannah River Site

SS Safety Significant

TPC Total Project Cost

TSR Technical Safety Requirements

WSRC Washington Savannah River Company
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Executive Summary
This confinement ventilation system evaluation is for the 772-F Analytical Laboratory Facilities at the
Savannah River Site (SRS). This evaluation was developed in accordance with the Department of Energy
(DOE) evaluation guidance for Defense Nuclear Facility Safety Board (DNFSB) Recommendation 2004-2.
The 772-F facility was identified as a part of the SRS 2004-2 evaluation scope. This evaluation included the
active ventilation systems in the 772-F Hazard Category 2 Nuclear Facility and the supporting systems in the
adjacent 772-4F Radiological facility.

In reviewing the accidents in the DSA only one event scenario was found to fit the Table 4.3 criteria of the
2004-2 Active Confinement Ventilation Evaluation. This event scenario was a Detonation Event with an
unmitigated consequence of 0.5 REM Offsite and 137 REM to the Co-Located Worker. These consequences
were not found to challenge the 1 to 25 REM Offsite Evaluation Guideline (EG) for Safety Class criteria;
however for the Co-Located worker, the unmitigated dose potential does exceed the threshold for Safety
Significant limits. In response to the unmitigated 137 REM dose potential to the Co-Located worker, the SRS
FHLAB FET and SRS SET requested concurrence from the DOE IRP that the 772-F Confinement Ventilation
System be evaluated against the SS performance criteria outlined in Table 5.1. The IRP concurred with this
position for evaluating 772-F CVS in a 5/10107 D. Chung to J. Allison memorandum.

In accordance with the DOE 2004-2 evaluation guidance, SRS evaluated the 772-F active confinement
ventilation systems using the SS criteria defined in Table 5.1. To assess functionality for applicable NPH
events, PC-2 and PC-3 criteria were usee. PC-3 criterion was only given consideration in the gap analysis as
a reflection on the facilities construction/design in the field and the facility as described in the DSA. Eight
Table 5.1 performance Gaps were identified between the SS criteria and the facility designs.

After the eight gaps were identified. an evaluation was performed on whether the closure of the gaps is
mandatory or discretionary. The evaluation identified that there are no Gaps that reqUire immediate attention
based on review of the DSA events and 2004-2 EC Table 5.1 performance criteria. All eight gaps were found
to be discretionary in nature since none of the gaps involved a discrepancy between the Safety Basis
requirements and the facility designs. In revieWing the discretionary gaps, a number of approaches were
developed and evaluated for potential means of closure. None of the modification/upgrades listed as gap
closures were perceived as resulting in a discemable reduction in material release reducing the overall risk for
any of the bounding accidents in the DSA. If some or all of the discretionary gaps are closed there is perceived
benefit in increased system reliability. Increased system reliability by its nature translates into a discemable
reduction in accident risk. The FET recommends the closure of Gaps 1.4.6. and 8 should the DOE decide to
fund efforts related to system enhancements for improving worker protection.

1. Introduction

1.1 Systems Overview
The primary function of the building and associated system is to support the handling of nuclear materials and
chemicals in limited bench-scale quantities for analysis. These operations are performed inside the
gloveboxes, radiohoods. radiobenches and shielded cells (containment units) contained within the lab
modules.

Building 772-F contains the following process systems and confinement systems .used to accomplish the
primary mission and functions:

• High-Activity Drain (HAD) and LOW-Activity Drain (LAD) systems

• Off Gas Exhaust (OGE) system

• Building and process ventilation systems (Main Exhaust System)

• Containment units (includes: shielded cells. gloveboxes, radiohoods, and radiobenches)

• Building shell
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772-F was designed in 1952 as a Class 1, blast-resistant structure that was built and placed into service in the
mid-1950s. 772-F is a Hazard Category 2 facility. BUilding 772-F is a two-level structure with the lower level
below grade. A majority of the early design information as well as most modification documentation is
available for the building as well as laboratory modules and equipment.

Mission

The primary mission of the F/H Labs over the last 50+ years has been to support the chemical separations
processing activities at Buildings 221-F and 221-H. Samples received from the canyons and other site areas
are subjected to the required radiological and chemical quality control/analyses. ReSUlts from these analyses
are used to effectively and safely operate the canyon facilities. The mission of the F/H Lab has changed very
little over the last 40 years of operation. The projected future use of the facility is to continue its mission to
support the separations processes and to provide support for the increasing waste management, waste
characterization, waste stabilization, and environmental remediation activities at SRS. F/H Labs will also
support the tank farm operations, reactor area programs, the Liquid Waste Disposition Unit, to a limited extent
the Defense Waste Processing Facility, and site waste characterization efforts.

Function

The primary function of the bUilding and associated systems is to support the handling of nuclear materials
and chemicals in limited bench-scale quantities for analysis. These operations are performed inside the
gloveboxes, radiohoods, radiobenches and shielded cells (containment units) contained within the lab
modules.

Building 772-F contains the following process systems and confinement systems used to accomplish the
primary mission and functions:

• High-Activity Drain (HAD) and Low-Activity Drain (LAD) systems

• Off Gas Exhaust (OGE) system

• Building and process ventilation systems (Main Exhaust System)

• Containment units (inclUdes shielded cells, gloveboxes, radiohoods, and radiobenches)

BUilding shell

Sample Processl HAD and LAD

Low radioactive activity, high radioactive activity and chemical solutions generated by sample analysis, safety
shower testing, laboratory sinKs, etc. are temporarily placed into below grade transfer tanks. The high-activity
retums are transferred by pump to an LR-56S, a High Activity Effluent Transport Truck, via a loading station
located exterior to the facility. The LR-56S will transport HAD effluent to 221-H Canyon for processing. The
low activity retums are transferred to the Effluent Treatment Project (ETP) for processing and disposal.
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Off Gas Exhaust (OGE)

The function of the Off Gas Exhaust (OGE) system is to exhaust and filter air from the Gloveboxes. Air from
within the laboratory area is drawn through the glovebox containment enclosure and filtered to minimize the
potential for release during normal operation and low energy accident conditions. The HEPA filters installed at
the inlet and outlet of each glovebox are non-leak testable type filters. In addition, the air from the glovebox is
exhausted into the main header which directs the air flow to the central OGE filtration in Shielded Area B
(SAB). The 3 central OGE HEPA filter housings in Shielded Area B (SAB) each consists of two in-place
testable HEPA filters in series After the air is filtered in SAB, the air passes through the OGE fans (3) in the
fan room and then into the Main Exhaust System concrete trench before entering the ductwork to 772-4F
where it passes through another two stages of HEPA filtration.

772-F has 47 gloveboxes that are ventilated by the 772-F OGE System.

Gloveboxes handle samples that are equal to or greater than Hazard Category 3 Threshold Quantities.

The glovebox shell, window, gloves, and inletJexhaust filters of the glovebox serve as the Safety Significant
(SS), passive confinement boundary.

The OGE system is not a Safety Class SSC and is not required to achieve safe shutdown or to mitigate the
consequences of an abnormal condition. Because the OGE system is a passive Safety Significant
confinement system, abnormal conditions, such as failure of the exhaust fans and loss of normal and standby
electrical power, pose negligible hazard to the facility workers. In addition to the OGE system being a passive
SS system, abnormal operations would have negligible impact to onsite personnel outside the facility or on
environmental safety relative to the release of radioactive materials and hazardous chemicals.

Should a loss of normal power occur, two of the three OGE fans are supported by Standby Electric power.
The two OGE fans supported by Standby Electrical power will continue to maintain negative pressure
boundary, however no 772-F Glovebox work is permitted in this configuration in accordance with operating
procedures and the Radiological Protection Program.
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Main Exhaust (ME)

The function of the main exhaust system is to exhaust all building areas to the outside environment while
minimizing the potential of radioactive releases and subsequent onsite and offsite exposure during normal
operation and abnormal conditions. The main exhaust system filters air from all radiological areas, radiohoods
and radiobenches, gloveboxes, waste handling systems, and the retrospective air sampling and stack
monitoring systems.

The main exhaust system has additional contributory streams and several auxiliary exhaust systems within
772-F. The main exhaust system draws room exhaust air from the 772-F fan room, transfer tank cells,
shielded cells and the shielded areas as well as conditioned air supplied to the facility. AUXiliary exhaust
systems that tie into the main exhaust system are the High and Low Level Drain exhaust systems, the air
monitoring system and the OGE system.

The Main Exhaust flow path primarily consists of air that is exhausted through radiohoods, radiobenches, and
exhaust intakes in the laboratory modules. The flow path then goes into ductwork leading the flow path down
to the service floor level of the building. On the service floor level the ductwork follows separate pathways to
the HEPA filters in South side of the service floor and in Shielded Areas A and C. The air then flows into a
larger rectangular duct section where it then flows into the main exhaust concrete plenum that runs north to
south along the center of the building. This plenum connects to an east and west plenum that is connected to
the new concrete vault located south of the sample tunnel by the old stacie A stainless steel duct connects the
concrete vault with the main exhaust system of building 772-4F.

Work in radiobenches and radiohoods include analyses of samples that are below Hazard Category 3
Threshold quantities.

Should a loss of normal power occur, the following fans are supported by Standby Electric power and will
continue to operate serving their General Service functions:

a All three Air Monitoring fans (One fan operating, two fans in standby).

o Both Low Activity Drain Exhaust fans(One fan operating, one fan in standby)

a Both High Activity Drain Exhaust fans (One fan operating, one fan in standby)

a Two OGE fans (Two fans operating)

The follOWing sections of the main exhaust system are part of the credited passive confinement system:
ductwork from the shielded cells, including the shielded cells, to the HEPA filters in shielded area A for the
shielded cells (3 filters), the concrete plenum from the old fan room, including the concrete vault, the stainless
steel duct from the vault to 772-4F HEPA filter housings and HEPA filters.

Structural

The ventilation tunnel and stainless steel duct between buildings 772-F and 772-4F are qualified for a 0.209
Peak Ground Acceleration (PGA) Evaluation Basis Earthquake (EBE). These structures and components
were qualified for a 0.20g PGA EBE.

Page 9 of 36



772-F, F & H Area laboratories
DNFSB Recommendation 2004-2
Ventilation System Evaluation

772-4F Facility Description

M&O-FHO-2007-00054
Revision 0

The Airborne Radiation Removal Facility (Building 772-4F) was a major addition to the main exhaust system of
772-F that was designed and constructed in the early 1990·s. The bUilding has been evaluated as
Radiological Facility. The main exhaust from 772-F enters 772-4F through a stainless steel duct. In 772-4F.
there are 10 , 5x3, HEPA housings with two In-Place Testable stages of HEPA filters (300 HEPA Filters, total),
that make up the filtration system and four main exhaust fans that provide the main exhaust for 772-F. The
main exhaust system discharges to a 190 foot stack outside of 772-4F.

The service floor in 772-F exhausts through a fan and a single stage HEPA filtration system in 772-4F that
also discharges to the 772-4F stack.

Should a loss of normal power occur, two of the four Main Exhaust fans are supported by Standby Electrical
power. Loss of normal power will activate the Process Upset Alarm and Relay (General Service) which will
display on the 772-4F Alarm Panel in the Control Room. When the Process Upset alarm occurs, the following
conditions WIll exist:

a Two of the ME fans will stop running leaving one of the ME fans on Standby Power running at a preset,
minimum flow rate and another fan on Standby Power in Standby mode.

a The Service Floor exhaust fan will stop running.

o All Six 772-F Air Handling Units (AHU's) supplying conditioned air to 772-F, will stop running.

a The Control Room will receive the Process Upset alarm.

The Process Upset Alarm configuration can also inItiated by

o Flow in the concrete trench drops below a set minimum flow rate

o A high vacuum is measured on the Service Floor level of Building 772-F

a Smoke is detected in one of the Air Handling Units (AHU)

The alarms, controls, and configurations associated with the Process Upset mode are not credited for safe
shut down or operation of the 772-F and/or 772-4F ventilation systems and are considered General Service
Functions.

Structural

Building 772-4F was found to satisfy the low-hazard code requirements (equivalent to PC-2 loads). Building
772-4F is structurally adequate to remain standing after a 0.20g PGA EBE.

The 772-4F stack was found to be adequate for high-hazard loads, including a 0.209 PGA design basis
earthquake. In addition, the stack was evaluated and found to be adequate for loads induced by a 0.20g PGA
EBE on the HVAC duct attached to the stack.

The Building 772-4F air filtration system has a seismIC capacity greater than or equal to a 0.20g PGA ESE and
will maintain the confinement of the exhaust path
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There are no Major Modifications currently underway or planned for any of the 772-F confinement ventilation
systems.

2. Functional Classification Assessment

2.1 Existing Classification
The main exhaust system is part of the credited passive confinement system for its SS function: ductwork from
the shielded cells, inclUding the shielded cells, to the HEPA filters in shielded area A for the shielded cells (3
filters), the concrete plenum from the old fan room, including the concrete vault, the stainless steel duct from
the vault to 772-4F HEPA filter housings and HEPA filters.

2.2 Evaluation

The Consolidated Hazard Analysis (CHA) did not identify any design basis accidents to be included in the DSA
that challenge the public Evaluation Guideline from DOE-STD-3009-94 (Le., in the range of 1-25 REM). One
accident in the DSA does exceed the 100 REM Co-Located Worker Criteria in SRS procedure E7 2.25,
Functional Classification and DOE Ventilation System Evaluation Guidance document. The Detonation Event
in the DSA, yields unmitigated offsite dose consequences of approximately 0.5 REM and 137 REM for co­
located workers (Leak Path Factor 1.0 was used).

There are no active SS or SC functions for the existing active confinement ventilation systems associated with
the 772-F Confinement boundary. The 772-F and 772-4F active confinement ventilation systems are not
credited by the FHLAB DSA to operate during or following any DBA or NPH events.

2.3 Summary

The SS functional classification of the existing 772-F Building passive confinement ventilation system and GS
functional classification of the 772-F Main Exhaust active confinement ventilation System components is
appropriate.
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3. System Evaluation
SRS evaluated the active confinement ventilation systems at the 772-F and 772-4F Analytical Facilities in
accordance with Reference 6. Table 4.3 (Attachment 2) was developed from the Central Laboratory Facilities
DSA events. Systems were evaluated and documentation was reviewed to confirm system configuration by
the associated System Cognizant Engineers for the F&H Laboratories. System configurations were evaluated
against the criteria in Table 5.1 and gaps were identified and documented in Attachment 3.

3.1 Identification of Gaps
The 772-F confinement ventilation systems, structures, and components were evaluated against SS, PC-2 &
PC-3 criteria found in Table 5.1. Ventilation System Performance Criteria of Reference 6. The events and
methodology used for this evaluation were documented in Table 4.3 (Reference 7) and submitted to DOE.

In evaluating the 772-F active confinement ventilation systems against the SS Table 5.1 Evaluation Criteria
(EC), the events from Table 4.3 and system classification boundaries for each confinement ventilation system
played an important role in determining whether any of the identified gaps and related closure
recommendations would be considered discretionary in nature.

While the unmitigated consequences for the detonation event was the only accident that drove the 772-F
evaluation to SS criteria, a few other credible events for the DSA were considered in the development of Table
5.1: Sample Spill, 772-F Facility Fire, Deflagration, and 772-4F Facility Fire.

The following is a summary of the 772-F, discretionary gaps with Table 5.1 EC:

Gap number 1: Table 5.1 EC - Pressure differential should be maintained between zones and atmosphere.

Discretionary Gap. The building layout does not provide confinement zone separation. Pressure
instrumentation to monitor pressure differential between building interior and outside environment is
not available. The 772-F CVS is designed to maintain the required pressure differential during normal
operations. It is not credited in the DSA to operate during or follOWing any DBA event, including NPH
events.

Gap number 2: Table 5.1 EC - Confinement ventilation systems shall have appropriate filtration to minimize
release.

Discretlonarv Gap. The majority of the Main Exhaust filter housings in the 772-F are 1950's vintage
and are constructed with a tape-in-place seal at the inlet and discharge of the HEPA filter frame.
These filters do not have a positive seating mechanism that prOVides a robust seal that is independent
of human performance during filter installation.

Gap number 3: Table 5.1 EC - Provide system status instrumentation and/or alarms.

Discretionary Gap. Relay cabinet, CRP-1, located in 772-4F is sensitive to vibration, radiofrequency
interference, and/or pressure pl,llses and is not Safety Significant (SS) or credited as functioning in the
DSA. The result of a CRP-1 failure would range from the ventilation system going into a process upset
condition (safe mode failure) to a complete shutdown of the ventilation system resulting from the loss
of system controls.

Gap number 4: Table 5.1 EC - Interlock supply and exhaust fans to prevent positive pressure differential.

Discretionary Gap: The interlocks are not SS and are not credited as functioning during or after DBA
events. See also Discretionary gap in ·Provide system status instrumentation and/or alarms' section.
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Gap number 5: Table 5.1 EC - Reliability of control system to maintain confinement function under normal,
abnormal and accident conditions.

Discretionary Gap: The interlocks are not S5 and are not required or credited to function during or
after DBA events.

Gap number 6: Table 5.1 EC - Control components should fail safe.

Discretionary Gap: TIle controls are not 55 and are not required or credited to function during or after
DBA events

Gap number 7: Table 5.1 EC - Design supports the periodic inspection & testing of filters and housing, and
test & inspections are conducted periodically.

Discretionary Gap, The installed design for most of the Inlet and discharge HEPA filters of the
gloveboxes in 772-F does not permit In-Place Leak Testing.

Gap number 8: Table 5.1 EC - Backup electrical power shall be provided to all critical instruments and
equipment required to operate and monitor the confinement ventilation system.

Discretionary Gap - Electrical cables are run in open cable trays from 772-4F over the middle of the
772-F roof to the 254-9F diesel generator located on the west side of 772-F. A detonation event could
potentially damage these cables and standby power capability (GS) to the 772-4F ventilation system
could be lost.

3.2 Gap Evaluations
The 772-F and 772-4F active confinement ventilation systems were compared with SS system performance
criteria in Table 5.1 of Reference 6. In order to perform this evaluation, ventilation and support systems
documentation were reviewed to confirm system configuration. Systems were then evaluated against the
criteria in Table 5.1; eight gaps that are discretionary in nature were identified and documented in Attachment
3.
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3.3 Modifications and Upgrades
The discretionary gaps identified in Attachments 3, were reviewed by the Design Authority Engineer and other
F&H Laboratory personnel and recommendations for closure of the gaps were developed. The
recommendations for closure are summarized below.

Gap number 1

Proposed closure for Gap: Enclose laboratory corridors with doors, install a secondary set of doors at
exterior exit on west side of 772-F main floor, and provide zone differential monitoring capabilities.
This effort would consist of installing seven corridor doorways at the CA boundaries of the central
laboratory spaces, installation of a set of doors to perform an airlock function on main floor west side
exit door, installation of magnehelic gauges around Laboratory CA boundary, some minor electrical
power runs to magnehelic gauges and doors, and the installation of a pressure gauge and transmitter
for monitoring the pressure differential between atmosphere and bUilding interior spaces.
Implementation of these proposed modifications will also include training, roundsheet revisions, and
revision/generation of procedures. The total ROM cost estimated for this gap closure is $832,000 to
$1,664,000.

Recommendation: The modification associated with the closure of this gap moves the facility closer to
meeting current code and standard definition of Zone boundaries and aids in adding a minor ability to
minimize the spread of contamination between intemal zones but does not mitigate the consequences
of the Detonation event. There ,s no discernible benefit or significant risk reduction associated with
this gap resolution for any of the bounding accidents in the DSA. The FET does not recommend
implementing this gap closure for the mitigation of an event but does recommend implementation of
this gap closure for the perceived benefit in increased system reliability.

Gap number 2

Proposed closure for Gap: The closure of this gap would require the replacement of the existing
ductwor1<, clean and dirty plenums, and 26 filter housings (Related to Radiological Laboratory
Modules) with a more current design that contains an engineered installation aid, boundary around
filter shell, and In-Place Leak Testing of filters. Though the new hardware cost are estimated high,
the D&R wor1< associated the the existing ductwork, plenums, and filter housing is expected to be the
biggest expense associated with this modification. The total ROM cost estimated for this gap closure
is $6.2 to $12.4 Million.

Recommendation: This ventilation upgrade primarily brings the immediate laboratory module filtration
units up to more current codes and standards but does not improve facility worker protection. The
existing location of these filter units is in a remote location that has historically required Radiological
Control Operations monitoring and PPE for access. Should a filter installation leak the consequences
to the facility worker are low and would have little effect on the environment In which they are located.
There is no discernible benefit or significant risk reduction associated with this gap resolution for any
of the bounding accidents in the DSA The FET does not recommend implementation of this
modification for the mitigation of the Detonation event consequences.
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Gap number 3,4,5, & 6

Proposed closure for Gap: Replace existing CRP-1 Relay Cabinet with a PLC bus system as well as
perform upgrade of existing system controls. The replacement of the relay cabinet can be
accomplished by relocating an existing PLC with eXisting tie-ins from air compressors to 772-4F where
the CRP cabinet is currently located. The relocation of this PLC bus will utilize a number of existing
instrument line trays but will require replacement of eXisting/installation new cable and conduit runs.
The total ROM cost estimated for this gap closure is $2.5 to $5 Million.

Recommendation: While the implementation of this gap closure. with respect to Gaps 4 and 6. does
ensure more rigor is put into maintaining the reliability of the Interlocks between the Supply and
Exhaust. it does not provide a means of mitigation for the consequences of the Detonation event.
There is no discemible benefit or significant risk reduction associated with this gap resolution for any
of the bounding accidents in the DSA. The FET does not recommend implementing this gap closure
for the mitigation of an event but does recommend implementation of this gap closure for the
perceived benefit in increased system reliability.

Gap number7

Proposed closure for Gap: Due to the small diameter welded pipe duct design and limited space
available with the existing glovebox installations (except Lab 175) in 772-F Laboratory modUles, it is
not possible to modify the eXisting gloveboxes to permit an aerosol leak test for both the Inlet and
discharge HEPA filtration. Therefore in order to close this gap. all glovebox units that are needed for
active Analytical Sample analySIS will need to be replaced with new glovebox containment units along
with lab utilities renovation work as well. The ROM cost estimated for this gap closure is $200,000 to
$1 Million per glovebox. The total modification ROM ($9 to $45 Million) for this gap closure is
dependent on the number of gloveboxes needed to support the miSSion of the lab, the lab currently
has and maintains 47 gloveboxes.

Recommendation: This ventilation upgrade primarily brings the gloveboxes and associated filtration
units up to more current codes and standards but does not provide an improved means of facility
worker protection or any perceived mitigation of the consequences associated with the Detonation
event. Should a glovebox filter installation leak, the occurrence does not result in a significant release
in inventory. Based on current missions and administrative limits imposed on Lab Module work,
credited programs such as Radiological Protection Program and Lab Module Checkout (which
includes OGE operability checks and radiological surveys) are sufficient to detect any leakage before it
has a significant impact to the FW. These credited programs ensure that routine evaluations are
performed on the glovebox (inClUding contamination. conditions, and delta P) to ensure the worker
protection design feature. Also an abnormal event would drive the lab workers to evacuate the lab
modules. There is no discemible benefit or significant risk reduction associated with this gap
resolution for any of the bounding accidents in the DSA. The FET does not recommend
implementation of this modification for the mitigation of the Detonation event consequences.
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Gap numberS

Prooosed closure for Gap: Replace and relocate cables and cable trays for both Normal Electrical
Power and Standby Electrical Power with new cables in environmentally shielded, seismically qualified
cable trays. The new proposed route is still across the roof of 772-F but is roughly 45 feet south of
the existing cable route and lies above the change rooms instead of the lab modules where the
postulated events could occur. After the cables leave the roof top of 772-F and are routed to 772-4F,
a new route/support structure must be designed and installed. The total ROM cost estimated for this
gap closure is $400,000 to $800,000.

Recommendation: Based on review of the bounding accidents in the DSA, there is not a discernible
benefit or significant risk reduction associated with the gap resolution. While this gap closure
modification will provide a more robust protected Power Cable Run the likelihood that a Detonation
event would breach the roof and at the specific location that the current cable run exists, is low.
There is no discernible benefit or significant risk reduction associated with this gap resolution for any
of the bounding accidents in the DSA. The FET does not recommend implementing this gap closure
for the mitigation of an event but does recommend implementation of this gap closure for the
perceived benefit in increased system reliability.

4. Conclusion

The evaluation identified that there are no Gaps that require immediate attention based on review of the DSA
events and 2004-2 EC Table 5.1 performance criteria. All eight gaps were found to be discretionary in nature,
since none of the gaps involved a discrepancy between the Safety Basis requirements and the facility designs.
In reviewing the discretionary gaps, a number of approaches were developed and evaluated for potential
means of closure. None of the modification/upgrades listed as gap closures were perceived as reSUlting in a
discemable reduction in material release reducing the overall risk for any of the bounding accidents in the
DSA. If some or all of the discretionary gaps are closed, there is perceived benefit in increased system
reliability. Increased system reliability, by its nature, translates in to a more effective worker protection
program. The FET recommends the closure of Gaps 1, 4, 6, and 8 should the DOE decide to provide funding
for efforts related to system enhancements for improving worker protection.
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Page 18 of 36



laboratories712·F F & H Area . 2004-2
• mmendation

DNFSB Recso stem EvaluationVentilation y

0--

Page 19 of 36

M&O-fHC-2007-00054
Revision 0

S'1C'ldca Ar('Jd

~~t:\,jAJ(;aC

OIlJ Ctol'llr.JI ~U·a\J:i1

F~Mh.·I~H:

LCGEl";D

TWO HfP,\ fl... i .:...~
Slo\GF.:> I:'oISf.tlJl.S

OJ AUol:9.RP_YUNfTS
'J

~-----



772-F, F & H Area Laboratories
DNFSB Recommendation 2004-2
Ventilation System Evaluation

M&O-FHO-2007-00054
Revision 0

Attachment 2 - 2004-2 Table 4.3, 772-F Ventilation Systems
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(a) 4.9 E-3 on.: stage of HEPA filters per Ref. 4 is used as a LPF in DSA (Ref I).
(b) This function was evaluated in Ref. 3. Ref. 3 is a qualitative evaluation that was based on the design of the facility and
location oflbe credited components. The evaluation found lhatth.: 1iIlers and ductwork in 772-r may not survive a detonation
but the majority of the 772-F confinement boundary shell. concrete tn:nch. ductwork from the trench to 772-4F, as well as the
credited componcnts in 772-4f wcrc found 10 surviw the :H;cidcnt scenario. The lacilities ability to perfonn thiS function is
verified by the inspcction and testing conducted lor normal opt:mtion.
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Credible events from the CHA are listed in the Events Table. Events detcrmined to be excluded from
consideration and the basis for this decision is also delineated below.

Definitions
CW Co-located Worker (Receptor Consequcnces were determined using 50% Meteorology)
NC Not Calculated

Table 1
Events

CW 1.0E+OI REM
I Public 1.9£-02 REM

EarthquakelFire 772-F CW 1.9E+OI REM
Public 2.4E-OI REM

772-4F

772-FDcflagration

Fire

Events to be cxcluded

CW 2.1E+00 REM
I •
, PublIc 7.7E-3 REM

---------
CWNC
Public 3.58E-06 REM

I) Flooding and prccipitation events
Based on the SAR section 1.5.1 and 3.3.2.3, flooding is not considered a credible initiator due to
the topography of SRS and surrounding area, therefore eliminating the requirement for any further
analysis.

2) Extreme temperature and lightning events
Based on the SAR section 3.3.2.3, these events may adversely affect operations but do not result in
accident sequences that lead to direct releases of radioactive materials, therefore eliminating the
requirement for any further analysis.

3) Adjacent events
Based on the SAR section 3.3.2.3, adjacent fires and cxplosions are not considered credible
accident initiators for the release of radioactive material and are not analyzed further.

4) Aircraft and vehicle impact events
Based on thc SAR section 3.3.2.3, thesc events are bounded by the full facility fire event.

5) Earthquake event
Based on the SAR section 3.4.2.6, the consequcnces for Building 772-F during a OBE arc
negligible when compared to thc consequences ofa full facility fire in Building 772-F. Therefore,
only the consequences of a facility fire in Building 772-F have been calculated based on the
radiological inventory.
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Attachment 3 - 2004-2 Table 5.1, 772-F Ventilation Systems
Performance Criteria
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.1\11 acdilcd M3in FXh:UL'Ct filt..:rs 111 Building 17'2·1' are crctlikd for f;tCI !iry woritcr pruh:cllun. T~sc: tillers arc cosnallH.-d within lap: in place
filler housings per 19S4 SRS drawin:;s. The"':: hoo.mgs hold a pre-fiher and single .Iage of HErA lilte". IIEPA filler hUII:,ing spce,liCll1ion
ooru;ist... of 16 saugc SI3,"h..~" stccl duc1ing \.\'ilh al1~k rfilming 1::lI.:h 172~F filler b.·mk hilS a common diCTe~.,.li31 pressurc sOIUse across each
sial'\.' ur fihr.t,ion. This diITcn:nti:tl prc~~tlre puge,: i~ availothk lU dctcnninc rhe dU!>Iloading oftIK: lilh..'TS

fhe tilH.:r rest ins progr.ml periodic;'lJly 1~1s HEI)A filter.» ill ac~lecWilh naltonalsLandards (Arncrian Society of Mochanial En!,;inccrs
N510. ··Tesling ofl\ucl..r Air CIe"ning Syslem'·) til cnsure IIx rcquore-d ,,,,,,icle-reOl,,,·,,1 cllitlency oflhe lilt"",. The opcr"bihty of the above
cxhaU>l 'ystems is dcnxmstraled by anyone (IEPA fd'e,- 'lage between Ihe SOIIn:e of Ihe airborne maleri,,1 and IIx release poinllo IIx atmo.'J'hac­
lbc HErA filler 1co;ling progr.trn ensu"", IIx 77~-F MF System IIEI'A fillers III Uu,ldmg n2-4F, >lid Ihe 772-1' Sl~ddcd Cells IIEPA fillers
pcrfonn the requir.-<t fillr..;on fun<:lion.
Each sc' of <r~'<Illcd HErA filleTS In the Main bhau·;I" leak-'c:;lcd ann\l;,lly 10 ,cn(~ the lill<l .."I"lIatloo leakage 13le.
The IIEPA filler 'yslem.s meellhe 1i11r.1lm" reqUlremenl' f(,. 1~,"",,1 "(,,:mll,,n Th< v,nhlatkJll ,;y"cm, an: not crediled in IIx DSA 10 "per.,le
dunng or following .my DBA ewnl, indudmg :\rll «-cnts.
A fC\'iew of1he ~ystcms :tirflo\1r r~in!P' )~S been pcrfllfTJlcd :lIltl no fillers ""cn: uk:ntifi..:o as beinG instJllcd al a location with a flow r.lle
exccl.-ding Ihe: manuCachlfCT' rottcd :Iir flow for 1""11 till.;r

E'd,a,,~! HEPA Hf\Uvng and FiltM'

11H
MOSIOf Ihl' hou~lOg~ wen; f;lbrie~ncd per SRS drawinr''' \lollh orlb~n.al Cl"lS1ruclion uf bUilding 772-F in 19504
Flandc", hllL"r "lodel Z95296 (24·· x 30·· x 11-1.2') (HErA f,I1<T) 99.97'1. dlicieftl. Fire Relardanl P1y....ood fraOlC. scparnlor Ie.... Neopl~nc
gasket•. SST fileeguard, bolh ,ide,
772-lF
F1:lliders Model (1'-5) 5 X 6 GG-F2 (304) Tyf'C 3 «;,bincIJ
Flanders Model GO-F (24-·,24·', II-I:?"") (1lI,I'A Filler) 9'I.97"I,,~meienl Fore Retan!;tn,l'lywood III SST frame. ""paralor k.,,,... "h exlraelor
cl;p., 3,.·' deep channel filled "Jlh nuid , ...Ianl upstream. SST (,,""guards bolh "des
Qlf(i;" "'hallst
lnlel and CX,,"USl filters "fthe 772-~ glovchoxC:i :In: m3l1ul:'<Iun:<1 b~ F1ande.. per 1I1e sile HEPA Fliler.pc< These Hlil''' li1t<:rs v:.ry in ';ze and
now !"ale based oR configurallOIl .nd now rate of~le glo"'b'" lhey 3re 10 be in,10llOO M<>:>I 712-f Glovcbox Inlet.nd diseharge HI:PA lillers m
installed io hou>ing' Ihal "re p;.r1 orlhe gJo,·c!>ox ,hell and'", lhe fill« i"c1rj,; l1angClllo the box shell.

Rd~r('.('('

M-M6-F-3013 Re\·. 4. \\'157346 Rc\. 50,. TP~)3-7:'2F·MF.XII-OI

Gap Anal)'sis
Disucllonary (;;;ap TIle ma,ioril) ofttle twbin E)lhall~a filler h(MI~inb':\ in thc n2-F arc 1951r~ Vlfll.'C;C ;md con~ITlIctcd Wilh ;11;apc·in~p~c ~I;ll

1hc: inlct and di....charge ofrh..: fIEPA filler frame, Thll~ ral ..... rc- tin nnl hilll'C;} posili"c :"Iealins mechanism tAa1llnwidcs 3 robu,t;t s\.'3llhat is no'
d...-p.:ndcnr on hwn;ln IJennnnance during Cilh:r illSlallollOf1,
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2 - Ventilation SYSlcm - Instnnnenlalion &. Control

Provide 'yslcm 5Ialu,
instrUnKot2(joD and/or
~htrm~.

Ialcrlock .uppl~· und
uhaIN run, 10 pr•••nl
posith'. pressorc
diffrrcnlial.

PO~1 accident illdiealion or
liller break-lhrou\:b.

The CVS(s) arc c.:onlmllcd and monttorcd wllh IllSt:lllcd in~;(runh:ntalion Alann, OI~ n:cci"'cd from tlk:sc inSlnun..:-nl" in the ('unltol Room for
pmc~" upset. loos of nonnal pow..:r, 10'''' fan pr..."Swr~s. and luw sys1c..:m opcrntillg prosures (molor 001 runnil1~). Other !.')"Stan p.munctcrs arc
mUIl,lured Ihruugh lh~ USol.: ofn)ulkl "bcI.:IS. 1..(~aJ in."TunlClll:uion i.'t adcqualc for normOl! 01ll..Talion 11ll.: \'cnti1:ltion !t)'j(c.:OU. an.: 001 LTcdili.:d in the
DSA \0 OpetalC during or lollow,"~any DBA <,'Cnl oncludll1g NPII <hnl,

~
SE5-2-!OO302.l. SE.S-2·20OJlI~5. SU·2-2Ixnll~6. SIiS·~·~OO.i24~. W1017720. WM56'17

Gan A.al\·-.is
[),scrcIIOfl"ry (;;Ip. Relay cabinet. CRI'·I. h>caled in 7T.'-4F ... sen,ili,·c to vibr.1l1oll JIld/or p""""" 1'"I",s and is 'lOt Safely SignJlieanl (SS) or
crcdi~ as functiUtllng in thL: l)~'\, "Ihe rl.":'oull of:l ClU'~ I filllun: would r.mgc from !.he ,"cnhlalion ~)'slCm gOlllg ioto a prUCL",-S UJ"'Ct condition
(soarc mode failure) In a cumplclc oJ1utOO\\11 ol'ttlc \'COlll.utol\ !\)~1~1111"\."Sulting from the I~ ul s~rcm conltuls.

The 772-1' and 172-41' ('VS(,) "rc eqUiPped \\ "h IOlerlock, 'or ,I,,· ,"ppl)" and c.hallS! f.,ns in cfTon 10 </l5urc Ihe ...pply air cannot ovcrcom.: lbe
..:xhausl

R('(('rC"nc,'

J-J4·r-19X7 Rev. I. SF.5·2-?OO30n Re,'. J, SES-2·100324-' Rev Q, W1W5778 Rev J, W8451>95 Rn..1. W845696 Rev. 3. M-M(,-F-3010 Rev. S.
~-M6-F·,11113 Re" 4, W2017710 Re\ 4, TI'-03·772r·MEXI1·O

Ga.oAna.ln~

Oi.\crctiuoitry GoIp: The mtcrlocks JfC 1101 SS <Iud iln: not cta1i:ed:Is rUllcltoJ1in~ during or OIlier DBA .;vents s..:c also Discll:tionaJ)' gap in
"Pro\'u.lc s~1cm ~:Itus instrunx:nwlIUIl ami'or ~larm...." sc.."Clion

During fMHlrol op..:r:t.tion. lhe (urr,,"fl{ sySll.:Ul to d~ICCI ;Ilroomc nml;llll1ualiuCl ll>r 11ll: 77:!-F Muin Exh3ust and 772-4... Main Exh;IU!t1 Vcnlllation
'Y'1cms i, performed by the S"ck Air Aeli~ill· MOllltorins SYSlem. Ih'WC"CT, Ihe 772-F and 772-4F Main hlla""l ")'stem.< aTe credited in lhe
DSA lor pa:'.\i\'c contil1\.-mcnt 300 llOl lor Ok:livc conJin..:mcll! during ur IOLlnwing any ()HA evel.t, Including NPH events.

-"celde."ls u,""",iurcd with 'h" 772-F OITU", hlL,u" 'y",el1ls "n: prlDtarily loc~ll:Ied "n" ,nlcm,,1 to the overall 772-F building CVS. The 772-1'
0(1' Ga.... Exhaust S)'~cm IS al'iO ~I\:\iih...J I'm having a ~ivc Co,\fi~tm:nl ~h;llCgy. The S.,fcty Slgnlrl~n\ p1~i~c cunfmcma\\ bOUlld"T)l for the
011 (ill> hh.usl S}>tem i, pafilnncd by 'he (jlo\<box shdl. WIIlU<'''S. glovcpor1S, glove'S. HEP.. Iilter hoUSings. ond BliP." fillcn. Ind,C3l1on of
posl accident filler break lhoullh ollhe glo\'c!lox mlclli1ler" e.1l he ,lclc'Clc'd by e'ther Ihc ered'ted (FW) I"b....lory m(Klulc cl1cckOUl. d,fl'crcnli.1
pressure gauge.... (nUl l.Tcditcd). or the 10001iow ....nhm1l' ('ontllluutJS .1ir samrll..'1'S (nOf: credited). lodic.1llon of posl ilCCidcnl filler brc;lk thoogh of
th..: gJo\"cbox tkJlkr rihcrs all1 nul bt.: Och.:ct4:d

RC'r"r,,·1l('cs
~'iO~ Rev, O. M-M6-r·3i1IK R",·, 2. M·M6+J9K'llh·,· I. ~1-:I,.16·F-J9'XlRe" O. :YJ-M6·F·J99I Rev. O. M-Mf>-F-J992 Re\'. 0
WSRC-TS-95·1 ~ llev S, Cenlral l.abor.lory F""ilotl' Building, 77?-f, 772·11', and 772-41' Technical Safely R"qulTcmenls
WSRC-SA-96-26. R.:v 4, ("enlral I..Ix,rJtury Facilil) Huildll1i'S 772-F, 772-11' and 77~-4F Sarety Analy,;' Repon

C;ap A.nnl)"~\

~o(jap
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The CVS has DO erediled aulomalle control features fexcepl fur the Interluck. for the supply and exhalSl roos) The Main F.xMust :<}"lem is.
constan! ,·olume system. an a.. flow <onuolkr ad)""ts .ariahle mlel V3llCS to ",,"nlOln a pre..,1 flow rolc. The Air Supply system has an inlertuek
connl.:cl,,-d It) lhc Milill (:'"hOlu..t ,,)slcm so thai ttl' air '),;.Indlans Ullirs ~Ad ,In hut one txholu~ ran is shut down due 10 an abnonnal t:x~u.u. condition
(Proc...:s.s Up~1) '11x: ....cntila1ioo SY~"illS :1Od the 3.'i!OOClalcd incofTUOlcnt.J1l0n and conlrolo; ilt (he FH I.:\R arc not coo.c;idc:rcd to be S3fcty C13l\o"S
items and arc nOl required to achieve safe shutdown. Four m...: lhinJ ~..~ily c..hausl fans arc: provided ror ~dLlJJdancy ;JOO two of (he four fans
arc ~Cf\'K:cd by ~1andby ck'lnc.,l pow",.,. co ine.:rcaS<.: ""ork..:r '41fct), 3..1d contamlnahon contr()1 (although nut rctlulrcd fur sufc !lootdo\\'n)
(0 the unhkcly C\-c:n, of3n inslrurocnt rmalfuncliun. the ycn1I!:JtKm syslem enters a Procc~ Upset .md would have no adverse S3f.:ry impa;l on
C:lcillty personnel Or rhe e.:nvirunmcnl (1 c.. mdlnlo8icil ;Jnd hal:trdou~ chemical n:lcao.;c...)
1111.: (.k:~gn uf the ",..:nnl:ttion ~~1cm!' in Ruildlngs 7n-r:', and 772....F hoL'" in..:urpur.lICd various p.:r.-oonnel prolcction rca(un.:~ lhilt rcl~te to the
rem(wal of airborn..: rndioacti\-It)' and· or ol})..:r haz3rdolL.. mall.'rial Ihlm ,,-ithin these Otrildlngs_ Tho<: \'cnldation !o.)'!\l....m.'\ ensure that ttx:: aIrborne
contamio.Uion !C\,,,,'ls Within lhese buildlng.~ arc tiS Im,,- as r\:..l~m;lbly xhic\-':1blc,

n2-F, F & H Area laboratories
DNFSB Recommendation 2004-2
Vnflr S tEl r

Rcliobilil} or <onlrol
~~'\f(m to maiJ1tain
fonlincmcal fWKtHin
under normal. abAorm,,1
oDd a<cidenl coDdilions.

~
M-M6-F-2990. M-M6-F-301O. M-M6-F-3013. W2017~93. SI'5-2-~0006f7. SE5-2-2003023. SES-2-2003243

Giln An:ah-vs
Dj'lcrclionilry Gnp The inl..:rluc1c:s ;m: not SS ;md an: not ~""I":(;tc.:d or ,,-,..-Jjt~d to funclion dunng or .,ftcr DUA ..:vcnl~,

Conlrol <ompo""Dh .....old
railsar..

During dc-.ign of lluildin,; 772-4F ;md <l"t~lakd equlpm.:nl. <l O... ~igll Pmo..:~s H31..lrd Review W;ISu~ to dctenntnc the "fall Sate" stale for all
Main Exh3ust components <Iud all 311' handhng uniL.... TIle result:> of this ['CV!l':W wc..tt incorpunll.cd in lhe hnal design ilnd r"""tewecJ during and after
sian-up te~ting. The maUl t.:XhiJUM sy!'tcm h3~ four line lhmJ eOlpilcil}' cl.'ntnfugal fall.o\ \\-Ith vari.lblc inlet vanes. aucom.ltic discl~rge dampers. and
n"nual Inkt ond dis<:h;trge ,,,,.I.lion dampers The oulomolJe discharge damfl'o"t> an: ,"'erloeked with the r.,ns to open llpon opemli"" o(tht fans
and lo dosl..' whl.T1 the rim:- ~1op to pr",:vcllt "windmillm{' (n:\o\:~ n1L:ltiosl). The aulomatic discharge oamp.:r\ wilt filii in the open position upon a
Ills... of TKmnul JIO,,-cr or Inslnttncnt illr, A \'ducHy pnl~ lucated in the crmcR:te plalum on Ihe M:Nic~ I100r is U5Cd to dcu.."1T1tinc the velocity of
the air, 1111s proo.: IS :lttO'lchcd 10 a transmJU(:r loc:.m"tJ in Ruildmg 172-4F. Th~ \'ariabk· inlet guide \-'aocs liTe tJSCd to malntaln l:unsbnl air flow,
The now eonlrolier will op"" Ihe IIllcl vanc", when Ihe 11o" nc,ds 10 ht IIICfca",d or will cll",e them Whtll Ihe now nc"<:ds 10 h.; dccl"C'><Cd. Thos
~'YSt('ffl adjusts Ihe ink'l \,an(.':'o on (he main cxhi1ust Ian 10 obt;lin lhe.: tk":"iin:J nn~' rJlc, Tbc \'cmilation sy:ih:ms and the :t....soci:t1cd lnstrumcnt:uion
and COJllrols In the Fli l.AH arc not l.'OOsldcrcd to be S.. fcly Sigwlicalll ih:l1l:; and ar..: nOl rcqui.n.'d 10 aChIC\'C safe shutdown
In (he l:~cnl of lo~ of power ill\:u)\-Ing Ih...: Venillation S)'slcrn, the ~-ystcm hi1s an interlock so that jill aLr h.1ndhng units and all bot one cxlr.3u~ fan
L' ...nu. do1A.lI due 10 on abllo"",,1 exlla""l oondillon f!'rocc,s Ups.:t). Two M.in bllausl tans and slIfJieicllt conIroltu 'IpCT"JIC one exhaust fan an:
connected to lilandby power If power ""nlinucd 10 "" supplicd 10 the cUlllml nlum. lIldication of ,he fans UperJl, nil would be "",,lIable.

Rerfr('Arc
M-M6-1'·~990. M·W.·F-3010. M-M6-F-3013. W2017I,9.\. Sf'5-~-}OOO617. SE'>-2·20OJII23. SF..'-2-2003243

nm:''''''BI\·II69
(2.4)

GaD Analul\
Di.'it.::TClionary (jar The controls nre n01 SS and 40Irc nt)( lo.·xpcct.:d Of cr,'dlled 1o flDll:llOfl dunn,g or :IReI' DUA C\"l,.."nh
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3 - ResislAnce to Inlemal Events - Fire

ConfinelMnf \"cnril:ltion
'\$Itms should ","itbslaatl
(~iblt fire c~cnb Dnd be
...ail.blc 1o Opel'llle ud
mailltaia ronfintmen'.

Confi~mrnt"cntil:llion
!Io)')ICn)" 5bould net

propal:lll. spread 01 lir<,

1be CVSjs) an: 1101 n:quircd 10 remam o,,"mriofl.11 during crcdlbk rm: or cxpJosjon c'wn's In case "I' a m-F facility fire, tl>c: exhallst fans and
l'ilIC11' ar\,," luc:ucd in the 772·4F bulldin~ aml.an: I'xuh..'Clcd 'rom lh..: (leo'. <Lmlaging df4..1:IS hy ph)'sl~l separation and passive and active fi~

pn:vl"nlion ':lo)'Slcms. Fire Ioktcelion result, in ~I n.-rlllClicn in cxhJusl 110\11 whiel. minimvc, blinding and he.lt cOce.;lS on lhc:: 772-4F Fillralion. The
dc-,;ign basis fir< is:I full f:lcillry fire which Will broach lb,' build,nl!' shell HUllding 7T2-4F lacks an~ .<'!lUlr",... combusubk mal",;a6 hhaust
ductworK IS heaV)' Il<1Uj;C J;31.anozc<L\ullnlc."s ,Icc I .,xI.s 1IlIlCI,"tly lin: rc,islant.
1bc sprinkler sy,k= foc Ruildlng 7T2·F'4F .ro hydr.luli<.lIy dc."ign.;d fOT<ll'dlJlaI}' 1I.,,,rd GAlUP 2 ocelll""lC)' J.< shown in tbe Firc H.Zo1rdS
Anal)s~ llJr the BUlldlng~ The fire dclectlon and alann ,}':-.I.:m~. in ;IJdI1IOn lu being l)umlOllly po\\;crcd. C;l11 rCCCt'r'c !'ilandby c)...."Clric.al powcr
frum the Huildin& st..ndb) dtcSCl g\:OCQlOni The.: fire alann ~)'stcm p;1n~"'L'i .t1S<1 cOULain a haltc()' backup pu\\'C( Mlflply.

The 1-in: Pro1cclion rrOgr.Jrn ensures lh.lI combu!'lillk: mall.'Tl:ll~ :u': cOl1lroUcd lO minimi:tc the potent);ll tOr tlr..: in suc.:h locanons.

Th..: 772-F BuikJing a:-. wdl a~ the Malll EA.Jwu~1 ~yslcm ;10; lk'lhrnatcd ;L\ SS Jnd ~re n:qulJcd to provide;} passl\'e bamer under explOSion
comJilions. The prillklry function ISo 10 pru... id-: ~unfilll.:nll:nt ul h:I:l;ln.!tJIb mah.:flOJI,tIx.TCb)". pr()v1din~ conlamimation cuol101 and worker
protection for 'he C\\", This i~ a pa.'tsivc JUnctiun pro"old.:d by the building ~lrucrural dcnll:nts aud ouh:r Mructurcsoductwork from lhe m~F

W'lCn:le plenum 10 the m-w IIEPA lillor houSln~s, tho 77~-tF HerA filkr housmgs and or IcoS! OlIo SLigo ofHIiJ'A tillers.

~
F-FIIA-F-00003 R~\'. I

(;.0 --'p.luis
~o(;i1",

The holM(; design ,.f these fal:LJitiL;s c()111ribul~ 10 fin: pn.°n:nuCln and la4.:k of proptlgctlKJD lhmugh Ihe ltiC ,)[ nOrKumhUSllbk conSlruclioo and
compclrtmcnlahzalion ur lahoJalDCY'-pn)(;Css ;lreas. Ih,)\I;L°vL'T ",ClOd '\--as used in Utt: 7'2-4F attic collSmJCtlon and if it became In'·ol\'cd in 3 tireo it
,uuld Ic.;sd (0 J full facility lire. Tlus lino- ev,--nl is hound...d ill ttl..: DSA h~·.1 full CN:ihly lire :b an Antidp;lIcd c,,·cnl.

Smoke and h':;l1 <k:1'-=4.:tOOi arc prtwld~tl lSI "'''SSf..~ll&a1 3r,-";1.'; 01 the buildU1!,;So JOdoolllg ~l ddcclors in ~U.::ll \o'C glovcboxl."'S. 0lb.: bu~ldinys ;Ire
provided with J potrtial,ovcr:tgc W-':I-plJk: \pc1nkk-r ~Y;'olcm suppression S)':-oh:m in various locallons ~mokc OOcctors located in the Building
m·F "ir handlJII~ units (MIUs) Will d",.,hlc the "'lU, and Uu,ldlllg 772-41' ma," exhaust fa... (CX<>:p1 OIle) lu protect the Building 772-41'
IIJ:PA fill"",

R('rtr("IM'S'

1'-I'HA-F-OOOOb Rev, 4

(;..p An;llni.c;;

NuG.p
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4 • Rcslstance to External F.venls - Natwal Phenomena - Seismic

Confinement ¥cnlih.lion
,,·,Iem, ,bould ..rcly
wilh>tud ..rlllqu.k~...

ConrlMlDfnt ,·rntilatiun
s)'''~m" should sare~'

wltbst.nd lorn.do
dcprr"urintion.

Confm(!mcnt venrill(ion
,,·,I<ms sl>ould withslond
d..ign wind erf."l, on
s~'Sl('m prrformancc.

Ruildmgs TI2-F:772-4f. ME uunpnncnls nrc r,,:qtnr(d 10 prllvide r'ilo.,.-si,·,,: confilh:mCll1 proh,x.:titHlumk::t" c.1nhqu.1kc 3l.:citIcnt condltiuns. The
pHmary fwxlion is In pro'ide confll1<:mcnt of ha".mlnus malerial. ther~b) pro\luing conbnlln.tion control and wn.lter proleetioll for the CW
This i., a pa.SSIVC f,",CllOO plo\'i<k:d by Ihe dUl:lwOIk trom ,he 7n-F lm",rcle plenum 10 the m-4f IIEI'/' Ii Iter hOllslIlgS. like 7n-4F III'PA filler
hou.,in~ .1nd ollcosl one >lage or II EPA lillers

Uuild.nl>'S 772-1' and 772-41' (inehaling \he Huikbng 7n-4/' Slack) ;"e "ruelurol!}' adcquolc to ,"",.in ,"'ndlllS Jor up 10 a 0.20g P."3k Ground
I\ecclerouon (/'GAl e;1I1!>qwke. In addition, thc Buildlll~ 77~--W ai, lih,.trnn ,)'Stem (II1iPA mle" and dUClS) "'.., Judged 10 be adcquote for 01'

10 a 0.208 PGA <:arthqualte

The \'cntllahon !\}"!Iott.:1'll:i ilr..: not cn:dih.:d In Section.1 ~.! IXill" Ihe OSA to opcrntc dunAg or lol1owlOg :l sclsmi~ (.'\-00(. In order to b..: abh: 10
crl'dit (or. ilnl" cred~cu. incr.:ase ",liabilily 101 ""UIll< SO" ,,·;,1 In a 1)111:) on aclivc CVS, if nc<:dcd for ~I'II. severol lII3JoreOIllJlOl,cnl>.
including tl'Ic funs. backup di.:scl Jxw.cr. n:tay cablncts. and main pow..:r 'lIPflJy path would require major rcTxwalioft.

Rtfrr~e

WSRC-SA-'/6·2(•. R-v. 4. ('colrol LahorolOry JoIK:iht, 1I11lId,ng< 77'.-1', 772-1 I' and 772·~f S.fL~Y "naly,i, Ikpor1

C;.p An.ll\oi\
No Gao.

5 • Resistance 10 blemal Ev~nts - Natural Phenomena - Tomado!Wind

The ('VS(5) arc 1I0t ercdoed ,n Seelion 3.4.2.7 ortlle USA 10 ,,,,",,nn any ""fely funetJoo during or follOWIng a loraado eYenl.

Rsfsrc'A[,~

WSRC-SA-%-26. Re,.~. ('~lllralt.Jbll..alury l'.ellit,l'llJllding' 772+. 772-IF. a.d m-41' So,fely .\nal~sb RCJllln

GAp AnRI,,~i,"

;\i(l<iap.

Ac; di~u!\.."'iCd in the DSA. Building 71~·F W:lS d:.c;ign-.:d as a CI;"s I. hl;l~.-rC~astll)( COC'k:rcl~ slructufo: in accordance \\;,h Spccifica.ioo 35H0:1nd
wa, determined 10 be slruelurally adequate ror Performance ('.legol) 3 wind loa<J,; (•.c.. I~7-mph f""I."I-mile ",ind speed lomado). Bcc.1usc of

the suuelUral integrity of nllllding 772-1'.1111 radlOlo!;"al rcka,", a" cXpe<:led from DCSlgn BOSlS Stro,ghl Wmw._

The ~..::ntilation sy,t..;ms ur..:: nOl cr..:dilcd in Sc-.;tion :t4.:!.7 of II,," USA 10 (ll:rfbnn any ~lfcty rUnc.:li,X1 during or (ollo\l.-ing a high winds cv\Z.nl.

Ref.renc,.,
WSR(;'SA-96-2(•. Rev. 4. C,-:1",,1 t.J!Jm.tory Facility IlUJldinr' 77'.-1' 772-1 F. and 772-4f SafeI)' Analy>i. Rcport

Gap .~n.l\"Sic.

~1.Gop.
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,\SME AG-I AA
DOE 0420.1 B
Om:·Ilr\BK·II69
(9.2). S..liOil 2,"­
ElDtrgoacy
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1979
soc. 1m

DOl' 0420.1 B
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ConflncmC'At \ocntila.ioll
\)stCIDS lJIould ,..itmlund
otbtr ~ P r\'~nb coD!Ilidcrw
c~ble in the liSA where
tbe confjDCIlK'1l1 "cnlilation
syslem is e,roiled.

t\dminilllruti\"(' Controls
,hould be cstablisbcd 10
proU"tI confinrm('nl
'·c••U•• ion S~·Sf~ from
barrirr IbR'ill('ai~ el'cnb.

1llc CVS(s).n: 11111 credited in dlC DSA ro pel'fonn nllY ,,-,fd} funclion durin~ or follo"lIIg any olher 'P cvcnl.

Rde..,..,...
WSRC-SA-%-21>. Ik,· 4 ('_0".1 l.abo, alory 1'."",111)' UUlld,"~, 772-1'. 1T.!-1 F. olld 172..;1' S.Cdy Anal}'/., Repor1

Cap Anal,·w\

NoGal"

7 - Range flr~':W'Dust Stonn:<

WIld blld lire Imp;lCI~ WCf< ,,'.Iu.,'ed (or hll I"b (IlSA S,cli,," .14.2 J) a., amMher Fxtrcmdy Unlikely inill.tor ("r. fulIl:lCIl1ly fire. whieh i'
already the WO"" ca.,e fin: """it>le. The \cmil:lUon 'ystCtn\ .rc n,. cn:dllcd in the OSA 10 !"'norm ony "fel)' (unction durillg or following" rull
fxully lir\.' ..:v.cnl.

RrfcrC'Of"'"
WSRC'-SA-%-26. R,'\ 4. (',nlr311 ..t>0r.1I01)' Fac,IIIy [lurldlllg, 17~-I·. 11~·1 F. "lid 172-4F s.r~ly l\naly'i' Rcpnrt

GanAni1~"K

~o Gap
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Design ,uppor1. lhe
periodic 'n'pe<1ioll 8<
testing of folio" and
lIo..siD~~ and h:st ,&
in",pcc:(ious arr unduttrd
poriodica II~.

Ilutrumcnta(ion rcq.'rcd
to wpport ))'slcm
op4:rabilit)· is calibrated.

Integra'ed 'yslcm
performance' tntin. is
.pecirood and performed

The 71241' HEPA filler hnu,,"~s were d,.,igocd and man"f.-.ctur,"d 10 !lk:cl ASMF N~09 requireme." I-.ach lill« locotion In 1!Ie 772-41' HEPA
filler bank- has II scI of y;' quick di,c'Onnccl typc ICSI COO'!C<'ttlll> fur perf',rm."cc 'eshng (PAO.DOP)

The 772-1' 111:1''' fih<r htM"U'l;S 1>1\'e ac«."", JXlrt.- up,'r..m and down.,n:.m 01 the HErA fillc1s which provide .eccss 10 the cxhll"" slr..m
IOCOlions nc<:dcd I'llr Tn-!');I(;" L'<lk "'Sling

The 712-1' gln,eboxcs ,"stlllal,on and de<,gn s'al} blls"d on lin", 01 i'b'JlIauun. Most of III" glo>cbox« in the lacilny are from the IlIle I970's
and early 19KO',. Per the OSA Ihc gIns'll"', shell. GJo\'cporls. (jlo\'dx),t gl","">, TlE!'A cncl""'l1l, lind flErA lillers arc en:dil,-u Ii" coal.uunc,"
(fW) nol tiltr.lhOn M<><t 172-1' (ilos'd"" InkI .nd d,scharge 111-.1''' fillcr,; arc III",.lIed III hou.,mgs .hal arc pan oftlle gloycbox shell Orlhe fill•.,
il",lf is tlangcd 10 the box shell. I)ue 1<> Ihc design or Ih,'><: filters IIIsL,lIallons. 1.·PI.ce Leak I,,,,"ng is not f,-as,blt

In-place kak Icst.ng IS pcrfllnnctl al ",hcduled ,n'e".ls for Inswlled I,,,,table lIE£'A lilt" >yslcms to delect dctcnomlion "I' rille..., ~'Skcls or 0Ihcr
causes th.1t could rcsull in lc..ks. The f.1cillty has an ,~Iahli...bcd PM (lmgrafll whid'l n.'Quir..:s the Vit:11 S.'If<.:ly S)" ..1cms HEI'A meers to unu\."fgo in.
place leak '''''I,ng es"'T)' 12 moolhs. In·place leal: le'llng IS performed for th" IIEPA fill"r ,)'stem in accordance ,,~th Site ElIgJflccrin~ Slandards.

Rdfr~II('l'S

M;Jnu;l1 :!.Y I "lIl:J'A "-JII..,· 74::l:I;II~ I'rrl(.('dltn', 1'f(-.xdUf~ 104 "Gnr",'"f wH'rI/mlff' T,'stmg of IIEPA Filii'''''''',
M;lnual2Y I "IIEPA Fj/t(~r 7f"CI'/mR PH/n-el"", PJoccdurc .505 '1c\'JI"~ IIf:P.·) Fllr(',. Spilt',mfiH' (1-] AH'D'
55-2-7592 Rev 7, 55-2-9439 Rev. 4. S!>-2-5462 Rev 10, S5-2-6907 Rev. 0, S5-2-7737 Rev. 0

(;_0 An.lnis
DiscfChonary (tap. Tbc Installed deSign f<" mosl oflh.: Inkl ;md di-.c;h.1r~c ~'fPt'\ fil1~~ oflhc gIO\'cho:'l(c~ in 77~-F dt'k:S not pt:rmi1lrrPlaec tAU
l\:~lmg

Tbe CVS(» in.,lrumcnl,lIion arc loclU<1:d III ,he FH Lobs 11'1 progr.,m in lIecordance witll IQ QAP 12-2. Instrum,."I, afC ealibrat<:d pcriOOIC:ll1y L'

dri\l'-=11 by the lPf database. M&TE is U'it:U lOT .111 iIL..rf\IIllCm ~·<Ihbr..tlOI\o;,

(; ..p Anah'!il\
~o (';Jp.

The \'entilation ~yskm pcr1h~ncc IQHing i.1i. t:()ntinlloll~I)' c1:mol1!'>lr...tcd during nonnal sy\1cm upcrauon. Inu.:gratcd sysl..:m t~1lRg IS not
required for lm:- ....Y...1cm by the DSA Howe\'cr sy~tem Ill....rfomlan-:l' is tcsted ilnd dCIO(ln,tr.lt<:d dunng normal Up:ntiOR.

GaD Allaly1t!i
No Gap.
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Filler ,m'ke lif. p"'ll....m
,ho.1eI bt tslabli,htd.

aatkup tlcctrical power
,han h. provllkd 10 nil
critical iOS'ruOlfl\ts and
l'quipment rtquircd to
~PC"'tc: and suonitor U\t'
cOllfinent"" ¥rnlilarion
~y~lcm.

Addr... aay ."".ili.
(u8etioBII rrquir('menb
for the c:onfinCml'DI
noW.lion .}'sl.m ("'~'ood

,I>< ..ofle oro...... abo,.)
ertdiled in Ihe DSA.

The IIEPA lilter "",,',e.; liCe prour.un Ce... lh" FIII.;lbor""";,,, ",.,li><I1\' Iu the SRS pn,.r.'m &o,,,mod b} FN(;-ST[).IS88~ For.he 772·F
,e.lllatlon S}Slctn'- this program L' implemented via Ille CompulCn":d Mamtenance Ma1\3g.;m~"1llSy'lem (l'"""'P'Xt), The lill~-r service life
progr..lm l.-nsun:~ thaI IiItcr.\:'Ir'C h:Slt:d prior to In....tallalum :md pcdooll,;Jlly during Sl.'1VICC Addltiol1:1l1y thh. progr.un ensul"CS thJt t~ tilters wiLh a
shc1r hk cqu:t1 to or grC:1tcr than J }'c.lf" :lr\: nut ins1311cd ;1I)d Ih;u filh'fS ill'\: p.:rilxJically rcpl3Ccd 011 :l sp.:clli-.;d ..chcdulc.

fltfrrr",","
LA 02·00021 Rev K. FIIt.:r P'<>grJrn. I'll L,b>

(;.0 Auh'"is
l\"oGap,

to - Single failure

n.., 772-F C:VS(') arc supphcd '\Ilh a" ,lternale PO'\'l'" suppl}' kg '",ndby diesel gener'lOr) 1 he "cI11iI01lon S)'S!ems 3JId 'tmdby decsel
gencr..11ur~ In: 1101 crcllllclim the DSA 10 p..rfvml au}' ~:II~:I) hlOL:lion dunnt:; ~I I~ of nomul power C\oCD!. Smfldby power is mcluded in OJ 13CSl."
~l of worker satl:1}' kilturl.":\ that l')ro\'i4:, dcf..ibC-tn-tl,:pth.

~
E-E2-F·28S7

(;;1" Am,",*,
J)~crc1ion:lryG:lp - Ek-cull-al t:uhl...~ arc run In op.::n cabk lr.IY~ rr,MTl 712.4F 0\-....::1 1h(' middle of the 7T)·f roo(lo lhe 254-9.... dicsclgcncr.l1or
klc:ltcd on the WC't side.: oj 712·f A dClonanoli ~\'...:n( VrouJ,1 plMcntt;llIy d.lm.1gc lhC'ol: l::1blC'" and ~L1ndh)o powl.:r capahility 10 [be 172-4F
\'cnti1.3tion ~}'~km eould he ~OSI.

me m-F Main Exl..,usl. 71~·FOffG;ts F.xh:lus.l. and 7n..4~ M:lln Ed~IUSI S)'S{l-m" klt'w'C CVS functions arc nOl required bu. p3Ssi\'c
eonfUlCmelll by lhe... C"S·. arc credited in lI,c USA

RdC'rcncl'~

~96-26. Rc,' -l Cenlr.rll.abo,alolY F"C,lily Buil,J;n!:s 7n-~ 77~-IF, ",Id 77:-tF SaCCI)' Anal},", Repon

Cop An.lv""
No Gao
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Billy Hudson - DOE-SR, AMWDPIWDED, Safety System Oversite
Billy Hudson is a Nuclear Engineer In the Department of Energy - Savannah River Operations Office, Assistant
Manager Nuclear Materials Stabilization Project. Nuclear Materials Engineering Division. He has 19 years of
engineering experience in the nuclear field. He holds Bachelors of Nuclear and Mechanical Engineering from
the Georgia Institute of Technology. His primary responSibilities include engineering and safety basis oversight
for the FIH Laboratory (FIH Labs) facility. Additional responsibilities include Safety System Oversight of the
safety systems for F/H Labs. Prior to joining DOE in 1992. Mr Hudson worked as an engineer at Newport News
Shipbuilding on the Enterprise Refueling Project
f---------------- -- ... - --.--.- .-----------------------i

Timothy Gabriel- WSRC, FET Lead, F/H Laboratories Process Engineering
Timothy Gabriel has a Bachelor of Science in Mechanical Engineering from the University of South Carolina. He
has worked at WSRC over 6 years in the areas of FaCility Engineering Support for the F & H Area Laboratories.
In this position. he is responsible for technical reviews. configuration control. USQs. environmental compliance
reviews and protection of the facility design basis. Tim provides day-to'-day engineering field support for the
772-F, 772-1F. and 772-4F Confinement Ventilation Systems. While working at SRS. Tim has been recognized
in the area of Ventilation and filtration by Invitation and partiCipation on the WSRC Site Ventilation & Filtration
Committee as a Subject Matter Expert.

1---------------- _.- -----..-
Michael Patterson - WSRC, Lead, F/H Laboratories Cognizant Engineer

Michael Patterson has Sixteen years of engineering experience in the nuclear field. He has a Bachelor of
Science degree in Mechanical Engineering from Rose-Hulman Institute of Technology. His employment at the
Savannah River Site began in 1990 in the Reactor Re-start Division as a Cognizant Engineer with the Airborne
Activity Confinement System. In 1992. he moved to FH Laboratories as part of Operations Engineering. then
later as a Cognizant Engineer. In thiS position, he is responsible for technical reviews, configuration control,

I USQs, environmental compliance reviews and protection of the facility design basis. Mike provides day-to-day
engineering field support for the 772-F and 772-1F HVAC Systems.

1------------------------- -.- .. - ._--------------j

Michael Harmon - WSRC, F/H Laboratories Cognizant Engineer
Michael Harmon has a Bachelor of Science in Electrical Engineering from the University of South Carolina. He
has worked at WSRC since 1989 with past experience including high and low voltage systems, controls. diesel
generators. domestic water distribution power and controls, river water pump house power and controls. design
and projects technical lead. His present assignments within the Lab include subject matter expert input to the
site Senior Electrical Review Board and Electrical Design Authority Engineer for normal and standby power
systems.

Jerome Roberts - WSRC, F/H Laboratories Cognizant Engineer
Jerome Roberts has been With the WSRC for over 23 years in various engineering positions. Jerome holds a
Bachelor of Science in Mechanical Engineering and an active Professional Engineering License in the State of
Georgia_ For the last 18 years, he has been the cognizant engineer for the FH Laboratories. In this position, he
is responsible for technical reviews. configuration contrOl. USQs, environmental compliance reviews and
protection of the facility design basis. Jerome provides day-to..<Jay engineering field support for the 772-F. 772­
1F, and 772-4F Confinement Ventilation Systems..

Ana Yaneza - WSRC, F/H Laboratories Cognizant Engineer
Ana Yaneza has a Bachelor of Science in Electrical Engineenng from the Northrop University. She has worked
at WSRC for 15 years in F/H Laboratones as a cognizant engineer in the areas of Fire Protection, Electrical
Systems. Startup Testing. Instrumentation and Controls, Radiological Monitoring Equipment, and
Communications. Prior to WSRC, she worked at Westinghouse Electric Corporation for 3 years as a tactical
controls engineer for the Department of Defense Trident I and Trident II Missile Launching Systems.
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Roy Beck - WSMS, Safety Analysis Engineer
Roy Beck has a Bachelor of Science degree in Chemistry and began his career at SRS with the DWPF facility
as a chemist. Job responsibilities were shifted to Analytical Laboratories in F Area prior to transfer to WSMS as
a Regulatory Programs Specialist. Current job responsibilities include Design Authority interface for analytical
activities and management of Safety Basis document revisions for the Nuclear facilities and a Low Hazard
chemical facility.

Baidya Roy- WSMS, Safety Analysis Engineer

Baidya Roy has a B.S., Mechanical Engineering, M.S.• Engineering Mechanics. and a M.S.• Environment &
Waste Management. He has 35 years of professional and supervisory experience in safcty analysis. risk and
reliability studics, engim:ering design, analysis and startup/operational support of DOE and commercial nuclear
power facilities.
At present serving as a senior safety professional. perfonning probabilistic risk analysis for nuclear facilities
and determmistic analysis to quantify risks and reliability of systems and components Served as Senior
Professional at SRS System Engineering with lead responsibility in several Reactor Restart and Spent Nuclear
Fuel Projects. Served as lead engineer at Westinghouse Nuclear Technological Division with responsibility in
the areas of seismic/DBA analysis, testing, qualilicatlOn of c1cctrical/mechanical safety systems for several
commercial nuclcar power plants. Served as managcr in charge of field design and construction support at
PNPP-I (Philippines) and Vogtlc units I & 2 (Georgia). Member in ASME and ASTM Technical
Committees; Registered Professional Engineer in the State of Massachusctts. Authored several tcchnical
publications in the fields of safety, stress. seismic and fluid systems analyses.

William Leschak - WSRC, Solid Waste Operations
William Leschak has a Bachelor of SCience degree in Marine Science from the University of South Carolina He
has been employed at SRS Since 1993 and currently works for Energy Solutions. Pnor to working at SRS. he
was employed by SC DHEC for 7 years in the environmental monitoring field. Current duties include serving as
NQA·1 Certified Lead Auditor and performing the Cognizant Quality Function for Waste Management Area
Projects activities.
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SAVANNAH RIVEA SITE
Aiken. SC 29808· ltWIW.srs.gov

MAY 3 1 2007

Mr. Carl A. Everau, Director
Oftice ofSafety and Quality Assurance
U.S.~anofEnC1Y

Savannah RiV" Operations Office
P.O. Box A
Aikco, SC 29808

Dear Mr. Everatt:

M&Q..~2001-00228

RSM Track II: 10095

DNFSI 2004=2 Vgtllation 1m_entation &a' Report for 9n!JI'" Fad'l1Isp-II roP-B>

Rcfamccs:

1. WSRC-SA-2001..()()()()8, Revision 10, H-Canyon Safety Analysis Report, January 2007.

2. WSRC Memorandum M&o-MDO-2007-OO139, from W.E. Harris to C.A. Evaatt,
"DNFSB 2004-2 Ventilation Implementation (fable 4.3) Outside Facilities H-canyon".

This letter supersedes the previoWJ Table 4.3 transmittal (Ref. 2) stating that a Table S.l
(Venti1ation S)'StaD Performance Criteria) gap analysis would be pcrfonncd. and tnmsmitI the
final report ofDNFSB Recommeadation 2004-2, "Active Confinement Systana for the OF-H
located at the Savaunah RiV" Site (SRS)"' for Site Evaluation Team review and COocum:DCC. This
is in accordance with~ent of Energy (DOE) guidance provided in "Ventilation System
Evaluation Guidance for safety-Related and Non-Safety Related Systems... Revision 0, January
2006 (hereafter called the DoE guidance document). The Facility Evaluation Team (FE11 has
concum:d with the information contained herein.

Tbc H-outside Facilities (OF-H) desaibed herein are identified as Hazard Cateaory 2. 1b.cR arc
no credited Safety Class (SC) or Safety Significant (SS) Confinement Venti1ation SystanI (CVSS)
associated with these facilities. There is a non-aedited Recycle Vessel Vent (RVV)ae::tive CVS
that draws a slight vacuum on each vessel and discharges to the sand filter. Although the facilities
are located out ofdoors, the source term contained in the vessels is low. For all of the accidtm .
consequences identified for the OF-H in the H..canyon SAR (Ret: 1), all oftht: unmitigated
radiological consequences lR below the Evaluation Guidelines (EGs) for the MayjmaJJy Exposed
Offsito Individual (MOl) (25 rem) (bounding event: Transfer Error. 0.91 rem)aDd the Evaluation
Criteria for the Co-Located Worker (CW) (100 rem) (bounding event: Criticality, 52 rem).
Additionally, the unmitigated radiological consequences do not exceed the minimum EGa requirul
to establish SS dcfeoso-in-depth controls to protect the collocatecl worker and oflSite public ..
defined in WSRC E7 Manual, Procedure 2.25. The accident analysis does not require a CVS as a
mitiptor for any of the Design Basis Accidents (DBAs) since the unmitigated doses do not
challenge the C\DTent control selection guidelines. Note that H-Canyon SAR accident

WASHINGTON SAVANNAH RIVER COMPANY

11Ie W8RC T.- 'JVahi1gton 9Ilv8nneh Riwr CorTply u.c •8ec:tJt* SIMnnah~ Inc. • BNG AmericII !3eww'IMh RMr
COl poi .ion • BWXT s-ullIh Aar Company • CH2 SIivannah River Compeny



Mr. Cart A. EveraU
M&o-MOO-2007-00228
Page 2 at 20

NAY 3 1 2001
c:onscqucncca have not been ~at.cd using current DOE Environma1tal Management (DOE­
EM) JDtaim Guidance. but work is underway to revise the SARs to current guidance. FOI'
example. SO% mc:teorology was used for the CW instead of9S%. but Material at Risk (MAR)
estim.tc! may be overly cxm.servative~

Tho DOE guidmee documCDt requjrcs a fimdional Rl'View ofthe ficilUy CVS usia& a system
cwaluation approach. Functional design and pcrfonnance attributes are defined to provide a
structured approach to the evaluation and to address a generic set ofattributes pota1t:ially
applicable to • CVS. The DOE guidance document requires • review of the Hazanl Catqpy 2
facilities Documented Safety Analysis (Ref. 1). and the gmc:ric pcrfonnance criteria provided in
tho DOE guidance docuIDeot to identify gaps in the ValtiJation system and/or safetybasis
documents.

With l'udl!1Q'! fiom the Site Evaluation Team and the DOE-HQ Tndepmdeot Review Panel, a
Table S.l is DOt warranted for these facilities since there are no confinement structun:s aDd DO

cvs. at tbc:se facilitics. The PET recommends no facility modifications at this time but that the
Safety Bam 1JPII"Ide. that is currcotly underway, identify ifadditional Safety Bam comrolJ are
warranttd. This recommCDdation is based on the following:

• Radioloaical doses to the MOl and CW below minimum EGa requiml to establish 88
coDtlOIJ~WSRC E7 Manual.~ 2.25.

• Sipificant cost ofconstruetinS a confinanent stl'UctUre and evs for multiple OF-H
fiIcilitics (A-Une Facility, Geru:ral Purpose Evaporator Facility. and Segregated Solveot
Facility).

.• 1bc SAR is cwrently being rev'..sed to comply with DOE-EM Interim Guidance, which
may change many of the accident scenarios and consequeuces.

Fye Eyalu·tfmt Term CopcamDce:

T. M. Smith
DOE

iAU-. _
R. A. Frusbour
FETIH-Canyon Lead

Sinc«ely;, -" _ n
~.~to(WL.~r\~/~.

W. E. Hmis, Jr., ChiefEnginee:r
H-Arca Material Disposition Project

weblrf

Att.
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Definitions

Confinement A building space, room, cetl, glovebox. or other enclosed volume in which air
supply and exh.aust are controlled, and typically filtered.

Confinement System The barrier and its associated systems (including ventilation) between areas
containing hazardous materials and the environment or other areas in the facility
that are normally expected to have levels of hazardous material lower than
allowable concEmtration limits.

Hazard Category Hazard Category is based on hazard effects of unmitigated release
consequences to offsite, onsite and local workers.

Performance Category A classification based on a graded approach used to establish the Natural
Phenomena Hazard (NPH) design and evaluation requirements for structures,
systems, and components required to supply air to, circulate air within, and
remove air from a bUildingifacility space by natural or mechanical means.

Ventilation System The ventilation system includes the structures, systems, and components
required to supply air to. circulate air within, and remove air from a
buildinglfaciJity space by natural or mechanical means.
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Acronyms

BTT

CVS

CW

DBA

OF

DID

DNFSB

DOE

DSA

EG

EUS

FET

GP

HA

LEU

MAR
MOl

NPH

OF-H

rem

RW

SAR
SRS
SS

Basin Transfer Tank

Confinement Ventilation System

Co-located Worker (100 meters)

Design Basis Accident

Design Feature

Defense-in-Depth

Defense Nuclear Facility Safety Board

Department of Energy

Documented Safety Analysis

Evaluation Guideline

Enriched Uranium Storage

Facility Evaluation Team

General Purpose

Hazard Analysis

Low Enriched Uranium

Material at Risk

Maximally Exposed Offsite Individual

Natural Phenomena Hazard

H-Qutside Facilities

Roentgen Equivalent Man

Recycle Vessel Vent

Safety Analysis Report

Savannah River Site

Safety Significant
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Executive Summary

On December 7, 2004, the Defense Nuclear Facilities Safety Board (DNFSB) issued Recommendation
2004-2, Active Confinement Systems. Rl~mmendation2004-2 noted concerns with the safety system
(Safety Class/Safety Significant) designation strategy utilized in several facilities to confine radioactive
materials.during or following accidents. The DNFSB main issue is that for the purpose of confining
radioactive materials through a facility-level ventilation system, safety system designation should be based
on the active safety function (forced air th ::lugh a filter system) rather than reliance on a passive
confinement system.

The Department of Energy (DOE) agreed to review all Hazard Category 2 and 3 defense nuclear facilities
and developed a methodology to perform a system evaluation for the identified facilities. This confinement
ventilation evaluation is for the H-Outside Facilities (OF-H) at the Savannah River Site (SRS). The
evaluation was performed in accordance with the requirements of Ref. 3 (hereafter called the DOE;
guidance document).

Operations conducted in OF-H include general support for H-Canyon operations, principally for processing
of irradiatedJunirradiated fuels and targets. This process area is located in an open area east of the 221-H
building. The term ~Outside Facilities" is used to describe a wide variety of processes and utilities that are
ancillary to the primary 200-H Area operations. The facilities described herein are identified as Hazard
Category 2.

The DOE guidance document requires a functional review of the facility Confinement Ventilation System
(CVS) using a system evaluation approach. Functional design and performance attributes are defined to
provide a structured approach to the evaluation and to address a generic set of attributes potentially
applicable to a CVS. The DOE guidance document requires a review of the Hazard Category 2 facilities
Documented Safety Analysis (Ref. 1) and the generic performance criteria provided in the DOE guidance
document (Ref. 3) to identify gaps in the ventilation system and/or safety basis documents.

There are no credited confinement structures and no credited CVS in OF-H, nor is any CVS required by the
Safety Analysis Report (SAR) (Ref. 1) due to the low radiological doses associated with normal facility
operation, as identified in Ref. 2. DSA controls (non-safety related) and the Criticality Safety Program
(CSP) are adequate to prevent criticality events and addition of an active CVS would do little to mitigate the
worker consequences. There is a nOrKredited Recycle Vessel Vent (RW) active CVS that draws a slight
vacuum on each vessel and discharges to the sand niter. With guidance from the Site Evaluation Team
and the DOE-HQ Independent Review Panel, a Table 5.1 evaluation is not warranted.

None of the OF-H accidents result in unmitigated consequences that exceed the offsite evaluation
guidelines or onsite evaluation criteria. Note that H-Canyon and HB-Line SAR accident consequences
have not been calculated using current DOE Environmental Management (DOE-EM) Interim Guidance, but
work is undetWay to revise the SARs to current guidance. For example, 50% meteorology was used for the
Co-located Worker (CW) instead of 95%, but Material at Risk (MAR) estimates may be overly conservative.

Based upon the low radiological doses to the Maximally Exposed Offsite Individual (MOl) and CW, the high
cost of constructing a confinement structure and CVS for multiple facilities (A-line Facility, General
Purpose Evaporator Facility, and the Segregated Solvent Facility (reference Figure 1]), and the current
work to revise the SAR consequences per DOE-EM Interim Guidance, the FET believes there is little
benefit in constructing a CVS for any of the OF-H facilities and recommends that no modifications be made
at this time but that the Safety Basis upgrade, that is currently underway, identify if additional Safety Basis
controls are warranted.
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1. Introduction

1.1 Facility Overview

H-OUTSIDE FACILITIES

The OF-H are located in the 2DO-H Separations Area and are comprised of a number of processes. utilities.
and services that support the separations function. The OF-H provide general support. principally to the
processing of irradiated/unirradiated fuels and targets in Building 221-H. The term "Outside Facilities· is
used to describe a wide variety of processes and utilities that are ancillary to the primary 20D-H Area
operations. The OF-H processes include A-line. General Purpose Evaporation. segregated Solvent
facilities, and Enriched Uranium Storage (EUS} Tank. Low Level Waste containers (e.g.• SeaJands, 8-25s,
8-12s, roll pans. and pot boxes) are also temporarily stored or staged at OF-H in support of H-Canyon
activities. (Reference Figure 1 for the general facility diagram.)

A-LINE

The H-Area A-line receives a dilute aqueous uranyl nitrate product solution enriched in U-235 from
H-eanyon. The uranyl nitrate solution is stored in A-Line and the EUS Tank. A-Line is comprised of
stainless steel storage and loading tanks and various pipes. pumps, valves. and other equipment by which
uranyl nitrate product solutions are transferred. mixed. and stored. The primary purpose of the EUS Tank
is to provide additional storage for approximately 163,000 gallons of liquid uranyl nitrate solution transferred
from H-Canyon and A-Une tanks. The EUS Tank is used to store uranium solution that requires further
pUrification and off-specification Low Enriched Uranium (LEU). (Reference Figure 1 for the location of
A-Une Facility.)

GENERAL PURPOSE EVAPORATOR

The General Purpose (GP) Evaporator concentrates low~level radioactive alkaline aqueous wastes. The
principal GP system components are an evaporator, a preheater and associated feed, hold. and storage
tanks. The GP Evaporator. a flash evaporator. operates under reduced pressure with forced bottoms
circulation. Concentrates are pumped to the Waste Tank Fann; condensates are pumped to holding tanks
for disposal in the Effluent Treatment Project. (Reference Figure 1 for location of the GP Evaporator.)

SEGREGATED SOLVENT FACILITIES

The Solvent Recovery process removes degradation products and radioactive contaminants from spent
solvent, neutralizes alkalinity from entrained carbonate wash, and returns the treated solvent to the
extraction process. Principal equipment items are six tanks. Three tanks receive acid wash solution from
Cold Feed Preparations. mix it with used solvent, then separate the solvent allowing it to overflow to a hold
tank. Clean solvents are pumped back to the canyon for reuse, and wash solutions are pumped to the
water handling facility for treatment or disposal. (Reference Figure 1 for location of the Segregated Solvent
Facilities.)

1.2 Confinement Ventilation System/Strategy
There are no credited active or passive CVSs associated with these facilities. There is a non-credited RW
active CVS that draws a slight vacuum on each vessel and discharges to the sand filter. Although the
facilities are located out of doors, the source term contained in the vessels ;s low. The consequence and
frequency analysis demonstrates that depleted and blended uranium solution storage, process and
shipping containers, and other OF-H operations pose no undue risk to the public, the facility or onsite
workers and the environment. The offsite Evaluation Guidelines and onsite evaluation criteria are not
challenged for any of the bounding accidents in Attachment 1.
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1.3 Major Modifications

There are no Major Modifications cunently underway or planned for these facilities.

2. Functional Classification Assessment

2.1 Existing Classification

There are no credited active CVSs in the OF-H. There is a non-credited RW active CVS that draws a
slight vacuum on each vessel and dis.:harges to the sand filter.

2.2 Evaluation

There are no credited SS or SC CVSs associated with these facilities. There is a non-credited RW
active CVS that draws a slight vacuum on each vessel and discharges to the sand filter. Although the
facilities are located out of doors, the source term is low. The consequence and frequency analysis
demonstrates that depleted and blended uranium solution storage, process and shipping containers,
and other OF-H operations pose no undue risk to the public. the facility or onsite workers and the
environment.

2.3 Summary

Due to low radiological doses for the OF-H facilities, there are no credited SS or SC CVSs. OSA
controls (non-safety related) and the Criticality Safety Program (CSP) are adequate to prevent criticality
events and addition of an active CVS would do little to mitigate the worker consequences. There is a
non-credited RW active CVS that draws a slight vacuum on each vessel and discharges to the sand
filter. The unmitigated radiological consequences are low and do not exceed the minimum EGs
(bounding events: Criticality, 52 rem for CW, and Transfer Error, 0.91 rem for MOl) required to
establish Safety Significant (SS) defense-in-depth controls to protect the offsite public as defined in
WSRC E7 Manual, Procedure 2.25.

The Hazard Analysis (HA) identified various events that were further evaluated as Design Basis
Accidents (DBAs) in the SAR (Ref. 1). The DBAs include: natural phenomena, loss of confinement,
explosion, external impact. fire, and criticality. The accident analysis does not require a CVS as a
mitigator for any of the DBAs since the low unmitigated doses do not challenge the current control
selection guidelines.

3. System Evaluation

3.1 Identification of Gaps

The DOE guidance document (Ref. 3) requires a functional review of the facility CVS using a system
evaluation approach. Functional design and performance attributes are defined to provide a structured
approach to the evaluation and to address a generic set of attributes potentially applicable to a CVS.
The DOE guidance document requires a review of the Hazard Category 2 facilities SAR (Ref. 1), and
the generic perfonnance criteria provided in the DOE guidance document to identify gaps in the
ventilation system and/or safety authonzation basis documents.

With guidance from the Site Evaluation Team and the DOE-HQ Independent Review Panel. a Table
5.1 evaluation is not warranted. There are no credited confinement structures and no credited active
CVSs due to the low radiological doses associated with facility operation as identified in Ref. 2
(Attachment 1).

3.2 Gap Evaluation

For OF-H, there are no credited bUilding structures and no credited CVSs to evaluate. There is a non­
credited RW active CVS that draws a slight vacuum on each vessel and discharges to the H-Canyon
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sand filter and exhaust stacie The H-Canyon SAR (Ref. 1) accident consequences have not been
calculated using current DOE~EM Interim Guidance, but work is underway to revise the SAR to current
guidance. For example. 50% meteorology was used for the ON instead of 95%, but MAR estimates
may be overly conservative. The MAR in the consequence analysis provides additional conservatism
to indicate that the actual consequences will be much lower than those reported in the SAR accident
consequence analysis. Consistent with the previous Table 4.3 submittal for OF-H (Ref. 2), unmitigated
radiological doses to the public and on-site receptors are below offsite evaluation guidelines and onsite
evaluation criteria.

The OF-H are located out of doors because the source term contained in the vessels is low. Due to
low unmitigated radiological doses, the OF-H facilities operate without a credited confinement structure
and without a credited CVS. Dikes are provided around the vessels to prevent runoff of nonnally
encountered leaks and spills, and to mitigate the consequences of spills that are possible during severe
natural phenomena. Therefore, risks to the surrounding environment are low. Fissile material
concentrations are kept well below those necessary to achieve a nuclear criticality.

Design Features (DFs) include the B Basins (located entirely below grade) and the F1-6 Basin, which
contain spilled liquid and prevent a release pathway to surface water. The materials of construction
(strength) of the vessels at OF-H are a OF as well as the passive vents such as the vessel overflow
lines, which are SS DFs that serve as escape outlets for pressure or liquid buildup in the tanks. The
double-walled stainless steel EUS Tank is qualified to PC-3 NPH conditions and is equipped with a
conservation vent.

The non-eredited RW system is an active CVS that maintains a vacuum on each vessel and
discharges to the credited H-Canyon 294-H and 294-1H Sand Filters and the 291-H Exhaust Stack.
One of the two RW exhaust fans is in standby and automatically starts if the online exhaust fan fails or
if the vacuum in the RW header drops below limits. The RW system functions automatically. In the
event of failure of the RW system, the GP Evaporator is shut down according to normal procedure.
Other Building 211 operations that involve handling contaminated solutions are stopped and the
canyon supervisor is notified. The exhaust fans are connected to the Building 292 emergency power
system.

3.3 Modifications and Upgrades
Based upon the low radiological doses to MOl and CW, the high cost of constructing a confinement
structure and CVS for mUltiple facilities (A-Line Facility, General Purpose Evaporator Facility, and the
Segregated Solvent Facility), and since the SAR is currently being revised to DOE-EM Interim Guidance,
the FET recommends that no modifications be made to the OF-H at this time but that the Safety Basis
upgrade, that is currently underway, identify if additional Safety Basis controls are warranted.

4. Conclusion
For all of the accident consequences identified in the SAR for the OF-H Facilities, all of the unmitigated
radiological consequences are below the EGs for the MOl (25 rem) and the CW (100 rem).
Additionally, the unmitigated radiological consequences do not exceed the minimum EGs required to
establish SS defense-in-depth controls to protect the collocated worker and offsite public as defined in
WSRC E7 Manual, Procedure 2.25. The accident analysis does not require a CVS as a mitigator for
any of the DBAs since the unmitigated doses do not challenge the current control selection guidelines.
The consequence and frequency analysis demonstrates that depleted and blended uranium solution
storage, process and shipping containers, and other OF-H operations pose no undue risk to the public,
the facility or onsite workers and the environment. Note that H-eanyon and HB-Line SAR accident
consequences have not been calculated using current DOE-EM Interim Guidance, but work is
underway to revise the SARs to current guidance. For example, 50% meteorology was used for the
CW instead of 95%, but MAR estimates may be overly conservative.



Mr. Carl A. Everatt
M&O-MOQ-2007-00228
Page 12 of 20

The safety analysis of OF-H and related support facilities indicates that the operation of these facilities
to support the current and planned missions does not present undue risk to the general public, site
workers, facility workers, or the environment.

5. References

1. WSRC-SA-2001-Q0008, Revision 10, H-Canyon Safety Analysis Report, January 2007.

2. WSRC Memorandum M&O-MOO··2oo7-00139, from WE Harris to CA Everatt. "ONFSB 2004-2.
Ventilation Implementation (Table 4.3) Outside Facilities H-Canyon"

3. Ventilation System Evaluation Guidance for Safety-Related and Non-Safetv Related Systems,
Revision O. January 2006 and the "2004-2 Ventilation System Evaluation Guidance Addendum",
March 6, 2007.
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ATTACHMENT 1

Attachment 1 - 2004-2 Table 4.3. OF-H Ventilation System Data Collection Table

Confinement Documented Safety Analysis Information

Outside Facilities H-Area Hazard Category 2 Performance Expectations

Type Doses Confinement
Bounding Confinement Bounding Classification Function Functional Performance Compensatory

Accidents ' Active Passive unmitigated I SC SS DID Requirements Criteria Measures
mitigated 2

Natural Unmjljgaled J. • No credit is taken
Phenomena- MOl = 0.39 rem for confinement in None None None
Earthquake.' CN=0.75rem !tus scenario.
(A.2.5.1)

Natural Unmiligated 3. • No cred~ is taken
Phenomena- MOl = 0.35 rem for confinement in None None None
Tornado.' CW=O.44rem this scenario.
(A.2.5.2)

Loss of Unmitigated • 8 No credit is taken
Confinement- MOl = 0.91 rem for confinement in None None None
Transfer Error to CW=7.8rem Nolo r this scenario.
Outside Facilities.
(8.3.2.5.1 )

loss of Unmitigated 3 • No credit is Iaken
Confinement- 1.101 = 0.039 rem fOf conrlllement in None None None
Overflow of EUS CW=0.1 rem this scenario.
Tank.
(A.2.5.3)
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Attachment 1 ·2004-2 Table 4.3, OF-H Ventilation System Data Collection Table

Confinement Documented Safety Analysis Infonnalion

Outside Facilities K-Area Hazard Categoty 2 Performance Expectations

Type Doses Confinement
Bounding Confinement Bounding ClassifICation Function Functional Performance Compensatory

A&cidents ' Actiw Passive unmitigated I SC SS DID Requirements Criteria Measures
mitigated 2

Hydrogen Unmjtjqated 3.' No credit is taken
Oeflagration. 8 MOl =0.17 rem for confinement in None None None
(A2.54) cw= 9.4 rem this scenario.

External Impact- Unmitigated 3. • No credit is taken
EUS Tank. '0 MOl = 0.039 rem for confinement in None None None
(A2.5.5) CW= 0.1 rem this scenario.

Fire- Unmjtjgaled 3. • No credit is taken
A-line large Fire. MOl =O.2rem for confinement in None None None
(A.2.5.6) CW=21 rem this scenario.

Fire- Unmitigated .. • No credit is taken
Solvent Fire. MOl =0.0052 for confinement in None None None
(A.2.5.6) rem til is scenario.

CW=0.52rem
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Attachment 1 - 2004-2 Table 4.3, Of-H Ventilation System Data Collection Table

~nfinementDocumented Safety Analysis Information

Outside Facilities H-Atea Hazard Category 2 Performance Expectations

Type Doses Confinement
Bounding Confinement Bounding Classification Function

Functional Pllfforrnance Compensatory
Accidents 1 ActIw Passive unmitigated I sc 55 010 Requirements Criteria Measures

mitlmated 2

Crilicality- Unmitigated 3. • No credit is taken
OF-H Sump. MOl = 0.00039 for confinement in None None None
(A.2.5.7) rem this scenario.

CW= 52 rem
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Attachment 1 - 2004-2 Table 4.3, OF-H Ventilation System Data Collection Table

Notes:

1. The Bounding Accidents were identified from section A2.5 (Accident Consequences) and section 8.3.2. (Dominant Accident Scenario Descriptions) in the
H-Canyon SAR.

2. MOI- Maximally Exposed Offsite Individual; ON - Collocated Worker (100 meters).

3. Doses taken from H-Canyon SM. Table ES-3. (Outside Facilities H-Area Risk Summary). The ON consequence analysis is based on a SO"lo
meteorology source term. These facilities now fall under the interim guidance: therefore. 95% meteorology wiD be addressed in the Documented Safety
Analysis (DSA) upgrade fOf the ON.

4. Both the mitigated and unmitigated doses are the same. No credit is taken for controls 10 reduce the unmitigated doses.

5. FOf alJ-systerns except the Basin Transfer Tanks (BTT). it is assumed that 50% althe released liquid reaches the SUlface water system, with lhe remaining
50% forming a pool and contributing to a resuspension source term. Since the 8-Basins are entirely below grade, there is no release to surlace water for
this system.

6. Because the B- Basins are below grade. the B-Basin tanks are not induded in the DBT release scenario

7. The engineered controls that mitigate the consequences of a transfer error to Outside Facilities are the B-8asins and the F1-6 Basin. which contain the
sp~led liquid. The B-Basins and F1-6 Basins prevent liquid releases to the waterways.

8. DOses taken from H-Canyon SM, Table E5-2. (H-Canyon Risk Analysis Summary). The CW consequence analysis is based on a 50% meteorology
source term. These facilities now fall under the interim guidance; therefore, 95% meteorology will be addressed in the DSA upgrade for the CWo

9. The dose from a hydrogen deflagralion will bound all other deflagration accidents.

10. The bounding case fOf an external impact accident is a tank rupture causing 100% at \he EUS Tank contents to be discharged to the pad. The dose from
an external impact into the EUS Tanll will bound all other external impacts into any other A-Une Tank. sample retum trailers. or the Hanford Containers for
the offsite receptor (H-eanyon SM, Addendum 2, Section A.2.5.5. Extemallmpacl)
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Attachment 2

Facility Evaluation Team Composition and Biographical Sketches
r-------------------------------------- ------,

R.A. Frushour - WSRC FET H-Canyon Lead Engineer

Dick Frushour has a Bachelor of Science Degree in Mechanical Engineering. He has 32 years experience at
SRS in process engineering, project engineering, facility maintenance, and safety basis maintenance. He
has been assigned to H-Canyon Engineering since 1997 and has wor1<ed closely with the H-Canyon safety
basis since 2002. He provides engineering support for writing, revising, and implementing the H-Canyon
Safety Basis.

K. D. Scaggs - WSRC FET H-Canyon Ventilation Systems Engineer

Kyle Scaggs has a Bachelor of Science Degree in Mechanical Engineering from Clemson University in 1986.
He has 12 years experience at SRS in systems engineering and as a construction liaison engineer and

facility HVAC Coordinator. He has been assigned to H-Canyon Engineering as a ventilation systems
engineer since 1998 and has served on several ventilation system upgrade project teams.

B. Ronald (Ron) Moncrief - WSRC, M&O Engineering, Senior Technical Advisor

Ron Moncrief has a Bachelor of Mechanical Engineering from the Georgia Institute of Technology and has
over 40 years of engineering experience at SRS. His experience includes mechanical design, project
management, and all aspects of H&V engineering. He currently is an SRS subject matter expert for H&V.
He serves as Vice Chairman of the SRS Ventilation and Filtration Standards Committee and contributed to
SRS Standard 15889, Confinement Ventilation Systems Design Criteria. He currently is Secretary and
voting member of the Nuclear Subcommittee of the Industrial Air Conditioning Technical Committee TC 9.2
in the American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) and contributed
to the ASHRAE publication, HVAC Design Guide for DOE Nuclear Facilities. He also serves as Secretary of
the Instruments and Measurements Technical Comm;ttee TC 1.2 in ASHRAE.

D. E. Welliver - WSMS H-Area Disposition RegUlatory Programs

Dave Welliver has a Bachelor of Science Degree in Chemical Engineering. He has 15 years experience
working at various DOE facilities (principally SRS) with safety basis development, implementation and
maintenance. He has been assigned to H-Area Disposition (H-Canyon and HB-Line) Regulatory Programs
since 2006, managing the development and maintenance of H-Canyon and HB-Line safety bases.
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Mr. Carl A. Everatt, Director
Office of Safety and Quality Assurance
U. S. Department of Energy
Savannah River Operation Office
P. O. Box A
Aiken, SC 29802

M&O-SFP-2007-00090
RSM Track # 10277

DNFSB 2004-2 VENTILATION SYSTEM EVALVATION FINAL REPORT FOR THE
L MATERIAL STORAGE FACILITY DISASSEMBLY BASIN SECTION

Ref: WSRC-SA-2004-00002, Rev. 2 - L Material Storage Area Documented Safety Analysis Report,
7107

This letter transmits the Final Report of the Defense Nuclear Facility Safety Board (DNFSB)
Recommendation 2004-2, Active Confinement Systems for the L Area Material Storage Facility to the
Department of Energy (DOE). Per ·'Recommendation 2004-2: Facility Ventilation System Evaluations
Priority Listing", only the Disassembly Fuel Storage (Disassembly Basin) section of the L Reactor
facility is required to be included in the L Area Material Srorage Facility evaluation. No other sections
of the facility such as heavy water storage, low level waste or deionizers are included.

The L Area Material Storage Facility (MSF) has been identified as a Hazard Category 2 facility. The
Disassembly Basin (DB) section of the facility has both underwater and dry storage of spent nuclear
fuel. There is no confinement ventilation system (CVS) for the underwater fuel storage or for the dry
fuel storage in the DB. The primary ventilation fan for the DB is out of service and inoperable. This fan
and any associated equipment are not credited as a mitigator or apreventor for any accidents identified
in the L Area Material Storage Facility Documented Safety Analysis (DSA). Other credited Safety
Class (SC) and Safety Significant (55) controls either prevent or reduce the mitigated onsite and offsite
dose to negligible «5.0 rem for onsite and <0.5 rem for offsite) for all accidents except for criticality
accidents. Criticality accident doses are reduced to low «25.0 rem) for the onsite worker and negligible
(<0.5 rem) for the public.

The Department of Energy (DOE) guidance document requires a functional review of the facility CVS
using a system evaluation approach. Functional design and performance attributes are defined to
provide a structured approach to the evaluation and to address a generic set of attributes potentially
applicable to a CVS. The DOE guidance document requires a review of the Hazard Category 2 facilities
Documented Safety Analysis (Ref. 1) and the generic performance criteria provided in the DOE
guidance document to identify gaps in the ventilation system and/or safety basis documents.

With guidance from the Site Evaluation Team and the DOE-HQ Independent Review Panel, a Table 5.1
gap analysis is not warranted and was not completed for the L Area Material Storage Facility
Disassembly Basin section since there is currently no CVS installed. The Facility Evaluation Team

WASHINGTON SAVANNAH RIVER COMPANY

The WSRC Team: Washington Savannah River Company LLC • 8echtel Savannah River. Inc. • 8NG America Savannah River
Corporation • BWXT Savannah River Company. CH2 Savannah River Company
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(FET) recommends no facility modifications at this time. This recommendation is based on the
following:

• With current credited controls in place, radiological doses to the worker and to the public are
significantly below minimum Evaluation Guides (EGs) required to establish additional safety
significant or safety class controls per WSRC E7 Manual, Procedure 2.25, Functional
Classification.

• The significant cost of providing a confinement structure and CVS for the DB.

• Additional controls could be developed to reduce the consequences to the facility (onsite) worker
in a criticality accident.

There were no inadequacies in the Material Storage Facility Documented Safety Analysis discovered
during this evaluation.

A rough order of magnitude estimate for a generic General Service (GS) classification CVS has been
completed. This CVS would provide no significant dose reduction to the already negligible
consequences to the public in a criticality accident, but would possibly lower the low consequences to
the facility worker in the same accident. The cost range of the generic GS CVS for the Disassembly
Basin using an estimate prepared by Site Estimating is $20,000,000 (-30%/+50%).

Facility Evaluation Team Concurrence:

frDlUe
Department of Energy

Sincerely,

D. B. Rose, Chief Engineer
Spent Fuel Project
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An.
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C. G. Nickell, 704-L
W. E. Harris, 704-2H
A. M. Vincent, 703-H
K. W. Stephens, 730-4B

J. C. Guy, 704-26L
D. L. Melvin, 704-25L
W. E. Petty, 704-28L
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Records Administration, 773-52A
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Definitions

Confinement A building space, room, cell, glovebox, or other enclosed volume in
which air supply and exhaust are controlled, and typically filtered.

Confinement System The barrier and its associated systems (including ventilation) between
areas containing hazardous materials and the environment or other areas
in the facility that are normally expected to have levels of hazardous
material lower than allowable concentration limits.

Hazard Category Hazard Category is based on hazard effects of unmitigated release
consequences to offsite, onsite and local workers.

Ventilation System The ventilation system includes the structures, systems, and components
required to supply air to, circulate air within, and remove air from a
building/facility space by natural or mechanical means.

Acronyms

AHU
CVS
DB
DFSA
DNFSB
DOE
DSA
EG
FET
GS
IRP
ITC
MAR
MSF
SC
SET
SNF
5S

Air Handler Unites
Confinement Ventilation System
Disassembly Basin
Dry Fuel Storage Area
Defense Nuclear Facilities Safety Board
Department of Energy
Documented Safety Analysis
Evaluation Guideline
Facility Evaluation Team
General Services
Independent Review Panel
Instrumented Test Canisters
Material at Risk
Material Storage Facility
Safety Class
Site Evaluation Team
Spent Nuclear Fuel
Safety Significant
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Executive Summary

On December 7, 2004, the Defense Nuclear Facilities Safety Board (DNFSB) issued
Recommendation 2004-2, Active Confinement Systems. Recommendation 2004-2 noted
concerns with the safety system (Safety Class/Safety Significant) designation strategy utilized in
several facilities to confine radioactive materials during or following accidents. The DNFSB
main issue is that for the pUl1'ose of confining radioacti ve materials through a facility level
ventilation system, safety system designation should be based on the active safety function
(forced air though a filter system) rather than reliance on a passive confinement system.

The OOE agreed to review all Hazard Category 2 and 3 defense nuclear facilities and developed
a methodology to perfonn a system evaluation for the identified facilities. This confinement
ventilation evaluation is for the Disassembly Basin section of the L Material Storage Facility at
the Savannah River Site (SRS). The evaluation was performed in accordance with the
requirements of Ventilation System Evaluation Guidance for Safety-Related and Non-Safety
Related Systems, Revision 0, January 2006.

The DOE guidance document requires a functional review of the facility Confinement
Ventilation System (CVS) using a system evaluation approach. Functional design and
performance attributes are defined to provide a structured approach to the evaluation and to
address a generic set of attributes potentially applicable to a CVS. The DOE guidance document
requires a review of the Hazard Category 2 facilities DSA and the generic performance criteria
provided in the DOE guidance document to identify gaps in the ventilation system and/or safety
basis documents.

The L Area Material Storage Facility (MSF) has been identified as a Hazard Category 2 facility.
The DB section has been modified and now primarily serves as a storage location for spent
nuclear fuel, with dry and underwater storage of fuel. There is no CVS for the underwater fuel
storage or for the dry fuel storage in the DB. There is no CVS credited as a mitigator or a
preventor for any accidents identified in the L Area Material Stomge Facility Documented Safety
Analysis (DSA). Other credited Safety Class (SC) and Safety Significant (SS) controls either
prevent or reduce the mitigated onsite and offsite does to negligible for all accidents except for
criticality accidents. Those doses are reduced to low for the onsite worker and negligible for the
public by the credited controls.

With guidance from the Site Evaluation Team (SEf) and the DOE-HQ Independent Review
Panel (IRP), a Table 5.1 gap analysis is not warranted and was not completed for the L Area
Material Storage Facility Disassembly Basin section since there is currently no CVS installed
and maximum gaps exist for all performance criteria. The FET recommends no facility
modifications at this time. This recommendation is based on the follOWing:

• With current credited controls in place, radiological doses to the worker and to the public
are significantly below minimum EGs required to establish additional safety significant
or safety class controls per WSRC E7 Manual, Procedure 2.25, Functional Classification.

• Significant cost of providing a confinement structure and CVS for the DB.
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• Additional controls could be developed to further reduce the low consequences to the
facility worker in a criticality accident.

There were no inadequacies in the Material Storage Facility Documented Safety Analysis
discovered during this evaluation.

A rough order of magnitude estimate for a generic General Service (GS) classification CVS has
been completed. This CVS would provide no dose reduction to the already negligible
consequences to the public in a criticality accident, but would possibly lower the low
consequences to the facility worker in the same accident. The cost range of the generic as cvs
for the Disassembly Basin using an estimate prepared by Site Estimating is
$20,000,000 (-30%/+50%).
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1. Introduction

1.1 Facility Overview

The L Area Material Storage Facility was originally known as L Reactor Facility. The
facility began operation as a production reactor in the early 1950s, and operated until it was
shut down in 1968, when its production capacity was not needed. The L Reactor was
restarted in 1985 and again shutdown in 1988. In 1990, the decision was made to use the L
Reactor Facility as a backup source of tritium production. In 1993, DOE directed WSRC to
place the L Reactor in a shut-down condition with no capability for restart. In the mid 19905,
the L Facility MSF was directed to begin the receipt and storage of Foreign Research Reactor
Fuel and Domestic Research Reactor Fuel in the DB section of the facility. By laying up
equipment not associated with the ongoing storage and handling operations, potential hazards
associated with the Material Storage Facility were reduced.

The DB section has been modified and now primarily serves as a storage location for spent
nuclear fuel. The Savannah River Site plans to continue receiving spent nuclear fuel from
research reactors and other miscellaneous nuclear material and storing it in the DB section
until alternative interim storage facilities are available or final disposition of the material can
be accomplished.

Typical activities performed at the L Area DB section include:

• Receipt, store, assay, handle and/or ship non fissile SRS reactor components, research
reactor fuel, radiological mate-rial, and irradiated and unirradiated scrap underwater in
the disassembly basin

• Handle Special Nuclear Material in the DB area and store dry in the Dry Fuel Storage
Area (DFSA) and in the Dry Cave

• Receive and ship spent fuel casks
• Perfonn varied cask handling tasks
• Stage and handle waste generated by the facility

The majority of the fuel stored in the DB section is stored underwater. A small quantity of
fuel is stored dry in the DFSA and in the Dry Cave. The DFSA is a totally enclosed, isolated
area within the DB for the dry storage of fuel. The DFSA was designed as a critically safe
and environmentally sound location for the dry storage of special nuclear material. The
DFSA provides an effective four hour fire rated barrier wall. The Dry Cave is a partially
enclosed, isolated area within the Disassembly Basin. The Dry Cave contains two
Instrumented Test Canisters (lTes). Each canister contains one assembly and has the
capability to provide temperature, pressure and gaseous concentration data.

1.2 Confinement Ventilation System/Strategy

The purpose of the ventilation system in the DB section is [0 provide personnel comfort. The
DSA does not have a requirement (0 maintain the DB at a negative pressure with respect to
the outside environment or to proVide either controlled or fihered releases to the
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environment. The EP 918 fan was used in years past to provide the air circulation in the
MSF. The EP 918 is out of service. Active ventilation is not operable in the DB. Personnel
cooling is provided by five air handler units (AHU) installed in the DB. These AHUs only
cool and recycle DB air and provide no confinement function. The EP 918 fan is not credited
as a mitigator or a preventor for any accidents identified in Ihe L Area Material Storage
Facility DSA. The confinement strategy for the facility is provided by the credited SC and 55
controls in place in the DB.

1.3 Major Modifications

There are no major modifications planned for the MSF ventilation system. Recently, the EP
918 fan was taken out of service.

2. Functional Classification Assessment

2.1 Existing Classification

There are no credited active CVS in the DB.

2.2 Evaluation

The purpose of the ventilation system in the DB section is to provide personnel comfort. The
DSA does not have a requirement to maintain the DB at a negative pressure with respect to
the outside environment or to provide either controlled or filtered releases to the
environment. Active ventilation is not operable in the DB. The EP 918 fan is not credited as
a mitigator or a preventor for any accidents identified in the L Area Material Storage Facility
DSA. All equipment associated with the DB ventilation system is classified as General
Services (OS). Passive ventilation is provided by external access doors (which may be open
or closed) in the Transfer Bay area of the DB and through exterior ventilation openings.
Passive ventilation and the ex.terior ventilation openings are initial conditions assumed in the
Hazards Analysis section of the DSA or in supporting calculations. These initial conditions
are utilized to determine the intensity of a fire in the Disassembly Area. Passive ventilation is
not credited as a preventor or a mitigator in the L-Area DSA. All equipment associated with
passive ventilation is also classified as GS. There is also ventilation equipment located in the
DB that is used for personnel heating and cooling. This equipment is also not credited in the
DSA and is classified as GS.

The DB section of the facility has both underwater and dry storage and handling of spent
nuclear fuel. Confinement is not credited as a mitigator or a preventor for any accidents
identified in the L Area Material Storage Facility DSA. The Material at Risk (MAR) in the
DB section includes Spent Nuclear Fuel (SNF) stored underwater in the DB, SNF staged in
casks above water in the transfer bay, SNF stored above water in the Dry Cave and Dry Fuel
Storage Area, as well as the basin water and basin sludge. Events were postulated in the
DSA for fires. explosions, loss of confinement, direct shine, criticality, external hazards, and
Natural Phenomena Hazards. Existing credited controls include the disassembly basin
structure, pump suction break, basin water, disassembly area structure, dry fuel storage area
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fire barrier, Area Radiation Monitors, emergency response procedures for basin water
makeup, combustible controls, fuel casks, dry fuel storage container, limited bUilding
footprint, and fuel handling procedures. With the existing credited controls these postulated
releases do not challenge offsite radiological evaluation guidelines or onsite criteria.

With the above controls in place radiological releases from the DB Section for all the
postulated DSA events except one will either be prevented or mitigated with negligible
consequences. Those prevented events include a fire or explosion releasing radionuclides
from the underwater fuel, a fuel melt initiated by loss of water over the fuel, release of
radionuclides in the basin sludge, a fire induced criticality or radiological release from SNF
stored inside the dry fuel storage area, a process or fire induced in-air criticality, or a
radiological release from a spent fuel cask initiated by a fire or explosion. Those mitigated
events with negligible consequences include a release of the radionuclides from the basin
water, the nuclear material stored in the dry cave, material in a cask, or a single dry fuel
storage container staged outside of the DFSA. The one exception is an underwater criticality.
If this event occurred the water above the criticality would substantially reduce the
consequence. The 12 rad zone would be located under water. The water also scrubs the
gases but some fission product gases are released. The Area Radiation Monitors are
designed to alarm and provide an early warning to alert the facility workers to evacuate the
area. Workers are trained to stop work immediately and to proceed directly away from the
alann location. As shown in the DSA the consequence to the offsite public would be
negligible. Consequences onsite would be low to the co-located worker and facility worker.
Additional controls could be developed to further reduce the consequences to the co-located
and the facility worker.

The current consequence analysis for the Spent Fuel Project utilizes 50% meteorology onsite
and 95% meteorology offsite. The current DOE interim guidance requires that facilities, such
as those found in SFP, recalculate Safety Basis consequences that involve new or revised
consequence calculations using the higher meteorology and then present a recommendation
to DOE. SFP activities involving new or revised consequence calculations will include the
interim guidance.

2.3 Summary

There is no confinement ventilation system for the underwater fuel storage or for the dry fuel
storage in the DB. No CVS equipment is credited as a mitigator or a preventor for any
accidents identified in the L Area Material Storage Facility DSA. Other credited SC and SS
controls reduce the mitigated onsite and offsite does to negligible for all accidents except for
criticality accidents. These doses are reduced to low for the onsile worker and negligible for
the public.

Since no active or passive equipment associated with DB ventilation is credited in the DSA,
the equipment is appropriately functionally classified as General Services.
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3. System Evaluation

3.1 Identification of Gaps

The DOE guidance document requires a functional review of the facility CVS using a system
evaluation approach. Functional design and performance attributes are defined to provide a
structured approach to the evaluation and to address a generic set of attributes potentially
applicable to a CVS. The DOE guidance document requires a review of the Hazard Category
2 facilities DSA and the generic penorrnance criteria provided in the DOE guidance
document to identify gaps in the ventilation system and/or safety authorization basis
documents.

Guidance from the SET and the DOE-HQ ffiP concluded that a Table 5.1 evaluation is not
required for the DB. There is no credited active CVS installed for the DB due the other
controls in place to reduce the consequences of the postulated facility accidents. If the Table
5.1 Performance Criteria Evaluation was performed, it would show the widest possible gaps
in all of the evaluation areas.

3.2 Gap Evaluation

The credited controls for the operation of the DB as summarized above and as included in the
DSA provide adequate protection for the facility worker, the co-located worker and the
public. The addition of an active confinement system for the Disassembly basin section is not
warranted to further reduce the consequences of any postulated accidents.

For events that have either been prevented and mitigated or have negligible consequences,
the addition of a ventilation system to mitigate the release would have insignificant benefit.
Current controls in place reduce the consequences of postulated events to below EGs. To
further mitigate the already low consequences of an underwater criticality by the use of a
CVS would be difficult. To build such a system would be impractical. Major modifications
would be required to an area of the facility that was not originally designed for confinement.
Fission product gasses released during a criticality would emanate from the water filled
basin. A ventilation system that would have ductwork overhead would exhaust the gasses
past the operators at the scene and would not substantially mitigate an exposure as the gases
are removed. Any reduction of consequences would be minimal. Exhaust ductwork installed
at water level would hamper normal operations and is not a viable alternative. For the facility
worker gases escaping from the basin would have to be removed.

The current postulated dose to the co-located worker is low from a criticality accident. There
are currently no programmatic controls (emergency preparedness, evacuation, etc.) in place
to mitigate the dose to the co-located worker. Although the dose to the co-located worker
could be reduced by the installation of a CVS, simpler more cost effective means could be
utilized to reduce the dose.
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3.3 Modifications and Upgrades

Since there is no existing CVS in the DB, major facility modifications would have to be
completed to provide any confinement capabilities in the DB. The DB is fortified to provide
security, but it is not designed as a sealable confinement structure. A rough order of
magnitude estimate was developed to provide a General Services classified CVS for the DB.
Existing controls reduce the consequences of all accidents below the EG at which a SC or SS
CVS would be required for further dose reduction. The GS system included in the estimate
provides an idea of the cost and level of effort required to provide any CVS for the DB.
Further development of the confinement strategy for the DB and Safety Basis work may
show that a SC or SS system would be required, but the generic as system does provide a
starting point for the cost and impact.

The estimate summary sheets provide details of a CVS which includes:

• Fan(s)
• Ductwork
• Electrical Supply
• Instrumentation
• Costs to Seal the DB for Confinement

• A Stack
• Site Preparations

• Testing
• Site Overheads, Labor Costs and Contingencies

The cost range of the CVS for the Disassembly Basin using an estimate prepared by Site
Estimating is $20,000,000 (-30%/+50%). This estimate does not include safety basis work,
fire analysis work, procedures, training or numerous other areas that would be affected. No
schedule for design, construction and testing was developed, but is it reasonable to assume
that the L-Area core business of cask receipts and fuel storage would experience many delays
and the programs would be impacted as the CVS was installed.

The potential reduction in doses due to the installation of the CVS in the DB was not
quantified for this report. The only accident where the CVS would possibly reduce doses is to
the facility worker in the underwater criticality; all other accidents are prevented or mitigated
below EGs with existing controls. Since the mitigated doses to the facility worker for this
accident are low, no additional SC or 5S controls are reqUired. The CVS in the DB would be
considered an additional GS system that would further reduce the already low doses from this
accident. Additional controls could be developed to accomplish an equivalent dose reduction.
The CVS is not needed in the DB.

4. Conclusion

There is no active confinement system for the underwater or for the dry fuel storage in the
DB. Active ventilation is not credited as a mitigator or a preventor for any accidents
identified in the L Area Material Storage Facility DSA. The credited controls for the
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operation of the DB as summarized above and as included in the DSA provide adequate
protection for the facility worker, the co-located worker and the publiC. The addition of an
active confinement system for the Disassembly Basin section is not warranted to further
reduce the consequences of any postulated accidents.

5. References

1. WSRC-SA-2004-00002, Rev. 2 - L Material Storage Area Documented Safety Analysis
Safety Analysis Report, 7/07

2. WSRC Memorandum M&O-SFP-2007-00022, Revision 1, from D. B. Rose to C.A.
Everatt, "Transmittal of Spent Fuel Project DNFSB Recommendation 2004-2 Active
Confinement Systems Table 4.3 Evaluation"
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AU. 1 - 2004-2 Table 4.3, Disassembly Basin Underwater Fuel Storage Ventilation System Data Collection Table

Ventilation System Evaluation Guidance

L Reactor Material Storage Facility, Hazard Category 2 Performance Expectations
Underwater Storage

Bounding Type Confinement Doses Bounding Confinement Function Functional Performance Compensatory
Unmltlgated/Mitlgated Classification Requirements Criteria Measures

Active Passive
(Onsite Worker 1,

SC SS DIDOnsite Worker 2, Offsite
Receptor)

Fire In the Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegUgibielPrevented ventilation ventilation ventilation ventilation
basin section credited in in the DSA to functions functional performance compensatory

that causes a the DSA to provide credited In requirements criteria credited measures credited

criticality. provide confinement tbe DSA credited in the in theDSA in theDSA

DB-lb confinement DSA

Fire in the Ventilation Ventilation is HIgh, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegligiblelPrevented ventilation ventilation ventilation ventilation
basin transfer credited in in the DSA to functions functional performance compensatory

bay that the DSA to provide credited in requirements criteria credited measures credited
in theDSA in theDSAcauses a provide confinement the DSA credited in the

criticality. confinement DSA
DB·Ic

Tractor, Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
truck or train is not not credited LowlNegligible, ventilation ventilation ventilation ventilation
fire in credited in in the DSA to Negligible, Negligible functions functional performance compensatory
transfer bay. the DSA to provIde credited in requirements criteria measures
DB·3 provIde confinement the DSA credited in the credited in the credited in the

confinement DSA DSA DSA

Explosion in Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
transfer bay is not not credited HighlNegligible, ventilation ventilation ventilation ventilation
during fuel credited In in the DSA to Negligible, Negligible functions functional performance compensatory
loading or the DSA to provide credited in requirements criteria measures
unloading. provide confinement the DSA credited in the credited in the credited in the
DB-9 confinement DSA DSA DSA
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Basin Ventilation Ventilation Is High, High, HighlHigh, NA NA NA There are no There are no There are no There are DO

dralndown Is not not credited High, Prevented ventilation ventilation ventilation ventilation
from credited in in the DSA to functions functional performance compensatory
filtration/deio the DSA to provide credited in requirements criteria measures
nizer system provide confinement theDSA credited in the credited in the credited in the
leakage. DB· confinement DSA DSA DSA
15

Airborne SNF Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
and Liquid Is not not credited HigblPrevented ventilation ventilation ventilation ventilation
release from credited in in the DSA to functions functional performance compensatory
basin the DSA to provide credited in requirements criteria measures
draindown. provide confinement the DSA credited in the credited in the credited in the
DB·24 confinement DSA DSA DSA

Criticality in Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegligiblelLow, NA, NA ventilation ventilation ventilation ventilation
basin due to credited in in the DSA to functions functional performance compensatory
fuel handling, the DSA to provide credited in requirements criteria measures
etc. DB-32, provide confinement the DSA credited in the credited in the credited In the
DB·33, DB- confinement DSA DSA DSA
34, DB·37,
DB·38, DB-
39, DB·42,
DB.43, DB-44

Criticality in Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited Negligible! Prevented ventilation ventilation ventilation ventilation
basin due to credited in In the DSA to functions functional performance compensatory
fuel handling, the DSA to provide credited In requirements criteria measures
etc. DB·35, provide confinement the DSA credited in the credited in the credited In the
DB-36, DB- confinement DSA DSA DSA
40, DB-41,
DB·4S, DB-46

Criticality in Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited Negligible! Prevented ventilation ventilation ventilation ventilation
basin due to credited in in the DSA to functions functional performance compensatory

. fuel handling, the DSA to provide credited in requirements criteria measures
etc. DB·44b provide confinement the DSA credited In the credited in the credited In the

confinement DSA DSA DSA
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Radiological Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
release due to is not not credited HighINcgligible, ventilation ventilation ventilation ventilation
external fire. credited in in the DSA to Negligible, Negligible functions functIonal performance compensatory
DB-Sl the DSA to provide

Mitigated consequences
credited in requirements criteria measures

provide confinement the DSA credited in the credited In the credited in the
confinement

are similar to DB·} DSA DSA DSA

Release of Ventilation Ventilation is High, High, HighINA, NA NA NA There are no There are no There are no There are no
radiological is not not credited NA,NA ventilation ventilation ventilation ventilation
material from credited in in the DSA to functions functional performance compensatory
disassembly the DSA to provide credited in requirements criteria measures
basin due to provide confinement the DSA credited in the credited in the credited in the
large aircraft confinement DSA DSA DSA
crash.DB·54

Release of Ventilation Ventilation is High, High, HighINA, NA NA NA There are no There are no There are no There are no
radiological is not not credited NA,NA ventilation ventilation ventilation ventilation
material from credited in in the DSA to functions functional performance compensatory
disassembly the DSA to provide credited in requirements criteria measures
basin due to provide confinement the DSA credited in the credited in the credited in the
small aircraft confinement DSA DSA DSA
crash. DB·S5

Seismic event Ventilation Ventilation is High, High, High! NA NA NA There are no There are no There are no There are no
damage is not not credited Prevented ventilation ventilation ventilation ventilation
permits loss credited in in the DSA to functions functional performance compensatory
of basin the DSA to provide credited in requirements criteria measures
water. DB·63 provIde confinement the DSA credited in the credited in the credited in the

confinement DSA DSA DSA

Notes:
1. NA (Not Applicable) in the dose column means that the doses for that accident, after the frequency or preventive/mitigative features
were considered, were sufficiently low that no further evaluation was warranted.

2. All of the GE (General) accidents were omitted for this section because the dominate material at risk for the GE accidents is the heavy
water stored in the facility. The heavy water is not included in the CVS evaluation.

3. The events in the Table 4.3 are given a high, moderate, low or negligibie unmitigated consequence for the onsile worker I, onsite worker 2 and the
offsite receptor. Table 3.3-8 of the DSA quantifies the radioiogical consequence levels for the different hazard receptors as follows:
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Consequence Level OtTsite Receptor Onsite Worker #1 Onsite Worker #2
Consequences Consequences Consequences

(Inside the facUitv) (Outside the facility)
High Greater than or equal to Prompt worker fatality. Consequences greater than

25.0 rem acute injury that is life or equal to 100 rem or
threatening or prompt worker fatality,
permanently disabling or acute injury that is life
consequences greater than threatening or
or equal to 100 rem permanently disablin~

Moderate Consequence greater than Serious injury. no Consequences greater than
or equal to 5.0 rem and immediate loss of life. no or equal to 25 rem and
less than 25.0 rem pennanent disabilities or less than 100 rem or

consequences greater than serious injury, no
or equal to 25 rem and immediate loss of life, no
less than 100 rem permanent disabilities

Low Consequence greater than Minor injuries. no Consequences greater than
or equal to 0.5 rem and hospitalization and or equal to 5 rem and less
less than 5.0 rem consequences greater than than 25 rem or minor

or equal to 5 rem and less injuries. no hospitalization
than 25 rem

Negligible Consequence less than 0.5 Consequences less than Less than 5.0 rem and
rem Low levels and less than consequences less than

5.0 rem Low levels

4/4



AU. 1 - 2004-2 Table 4.3, Disassembly Basin Underwater Fuel Storage Ventilation System Data Collection Table

Ventilation System Evaluation Guidance

L Reactor Material Storage Facility, Hazard Category 2 Performance Expectations
Underwater Storage

Bounding Type Confinement Doses Bounding Confinement Function Functional Performance Compensatory
UnmltlgatedIMitigated Classification Requirements Criteria Measures

Active Passive
(Onsite Worker I,

SC SS DIDOnsite Worker 2, OfTsite
Receptor)

Fire In the Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited Negl1giblelPrevented ventilation ventilation ventilation ventilation
basin section credited In in the DSA to runctions functional performance compensatory

that causes a the DSA to provide credited in requirements criteria credited measures credited

criticality. provide confinement the DSA credited in the in the DSA in theDSA

DB·lb confinement DSA

Fire in the Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegliglblelPrevented ventilation ventilation ventilation ventilation
basin transfer credited in in the DSA to functions functional performance compensatory
bay that theDSA to provide credited in requirements criteria credited measures credited

causes a provide confinement the DSA credited In the in theDSA in the DSA

criticality. confinement DSA
DB·lc

Tractor, Ventilation Ventilation Is High, High, NA NA NA There are no There are no There are no There are no
truck or train is not not credited LowlNegllgible, ventilation ventilation ventilation ventilation
fire in credited In in the DSA to Negligible, Negligible functions functional performance compensatory
transfer bay. the DSA to provide credited in requirements criteria measures
DB-3 provide confinement the DSA credited in the credited in the credited in the

confinement DSA DSA DSA

Explosion in Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
transfer bay is not not credited HighlNegligible, ventilation ventilation ventilation ventilation
during fuel credited in in the DSA to Negligible, Negligible functions runctional performance compensatory
loading or the DSA to provide credited in requirements criteria measures
unloading. provide confinement the DSA credited in the credited In the credited in the
DB-9 confinement DSA DSA DSA
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Atl. 1 - 2004-2 Table 4.3, Disassembly Basin Underwater Fuel Storage Ventilation System Data Collection Table

Basin Ventilation Ventilation is High, High, HigblHigh, NA NA NA There are no There are no There are no There are no
draindown Is not not credited High, Prevented ventilation ventilation ventilation ventilation
from credited in in the DSA to functions functional performance compensatory
OItrationldeio the DSA to provide credited in requirements criteria measures
nizer system provide confinement the DSA credited in the credited in the credited in the
leakage. DB· confinement DSA DSA DSA
15

Airborne SNF Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
and liquid Is not not credited HighlPrevented ventilation ventilation ventilation ventilation
release from credited in in the DSA to functions functional performance compensatory
basin the DSA to provide credited in requirements criteria measures
draindown. provide confinement the DSA credited in the credited in the credited In the
DB·24 confinement DSA DSA DSA

Criticality in Ventilation Ventilation Is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegligibleJLow, NA, NA ventilation ventilation ventilation ventilation
basin due to credited in in the DSA to functions functional performance compensatory
fuel handling, the DSA to provide credited in requirements criteria measures
etc. DB-32, provide confinement the DSA credited in the credited in the credited in the
DB·33, DB· confinement DSA DSA DSA
34, DB-37,
DB·38, DB-
39, DB-42,
DB.43, DB·44

Criticality in Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited NegUglble/ Prevented ventilation ventilation ventilation ventilation
basin due to credited in in the DSA to functions functional performance compensatory
fuel handling, the DSA to provide credited in requirements criteria measures
etc. DB·35, provide confinement the DSA credited in the credited in the credited in the
DB·36, DB- confinement DSA DSA DSA
40, DB-41,
DB·45, DB·46

Criticality in Ventilation Ventilation is High, Moderate, NA NA NA There are no There are no There are no There are no
disassembly is not not credited Negllgible/ Prevented ventilation venUlation ventilation ventilation
basin due to credited in In the DSA to functions functional performance compensatory

. fuel handling, the DSA to provide credited in requirements criteria measures
etc. DB·44b provide confinement the DSA credited In the credited in the credited In the

confinement DSA DSA DSA
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AU. 1 - 2004-2 Table 4.3, Disassembly Basin Underwater Fuel Storage Ventilation System Data Collection Table

Radiological Ventilation Ventilation is High, High, NA NA NA There are no There are no There are no There are no
release due to is not not credited HighINegligible, ventilation ventilation ventilation ventilation
external fire. credited In in the DSA to Negligible, Negligible functions functional performance compensatory
DB-51 the DSA to provide

Mitigated consequences
credited in requirements criteria measures

provide confinement theDSA credited in the credited in the credited in the
confinement

are similar to DB·l DSA DSA DSA

Release of Ventilation Ventilation is High, High, High/NA, NA NA NA There are no There are no There are no There are no
radiological is not not credited NA,NA ventilation ventilation ventilation ventilation
material from credited in in the DSA to functions functional performance compensatory
dlsassembly the DSA to provide credited in requirements criteria measures
basin due to provide confinement the DSA credited in the credited in the credited in the
large aircraft confinement DSA DSA DSA
crash. DB·54

Release of Ventilation Ventilation Is High, High, HighINA, NA NA NA There are no There are no There are no There are no
radiological Is not not credited NA,NA ventilation ventilation ventilation ventilation
material from credited in in the DSA to functions functional performance compensatory
disassembly the DSA to provide credited in requirements criteria measures
basin due to provide confinement the DSA credited in the credited in the credited in the
small aircraft confinement DSA DSA DSA
crash.DB·55

Seismic event Ventilation Ventilation is High, High, High! NA NA NA There are no There are no There are no There are no
damage is not not credited Prevented ventilation ventilation ventilation ventilation
permits loss credited in in the DSA to functions functional performance compensatory
of basin the DSA to provide credited in requirements criteria measures
water. D8-63 provide confinement the DSA credited in the credited in the credited in the

confinement DSA DSA DSA

Notes:
L NA (Not Applicable) in the dose column means that the doses for that accident, after the frequency or preventive/mitigative features
were considered, were sufficiently low that no further evaluation was warranted.

2. All of the GE (General) accidents were omitted for this section because the dominate material at risk for the GE accidents is the heavy
water stored in the facility. The heavy water is not included in the CVS evaluation.

3. The events in the Table 4.3 are gi yen a high, moderate, low or negligible unmitigate4 consequence for the onsile worker I, onsite worker 2 and the
offsite receptor. Table 3.3-8 of the DSA quantifies the radiological consequence levels for the different hazard receptors as follows:
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AU. 1 - 2004-2 Table 4.3, Disassembly Basin Underwater Fuel Storage Ventilation System Data Collection Table

Consequence Level Offsite Receptor Onsite Worker #1 Onsite Worker #2
Consequences Consequences Consequences

(Inside the facility) (Outside the facility)
High Greater than or equal to Prompt worker fatality, Consequences greater than

25.0 rem acute injury that is life or equal to 100 rem or
threatening or prompt worker fatality,
permanently disabling or acute injury that is life
consequences greater than threatening or
or equal to 100 rem permanently disabling

Moderate Consequence greater than Serious injury, no Consequences greater than
or equal to 5,0 rem and immediate loss of life, no or equal to 25 rem and
less than 25.0 rem permanent disabilities or less than 100 rem or

consequences greater than serious injury, no
or equal to 25 rem and immediate loss of life, no
less than 100 rem permanent disabilities

Low Consequence greater than Minor injuries, no Consequences greater than
or equal to 0.5 rem and hospitalization and or equal to 5 rem and less
less than 5.0 rem consequences greater than than 25 rem or minor

or equal to 5 rem and less injuries, no hospitalization
than 25 rem

Negligible Consequence less than 0.5 Consequences less than Less than 5.0 rem and
rem Low levels and less than consequences less than

5.0 rem Low levels
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Att. 2 • 2004-2 Table 4.3, Disassembly Basin Dry Fuel Storage Ventilation System Data Collection Table

Ventilation System Evaluation Guidance

L Reactor Material Storage Facility, Dry Hazard Category 2 Performance Expectations
Storage

Bounding Type Confinement Doses Bounding Confinement Function Functional Performance Compensatory
Unmltlgated/Mltigated Classification Requirements Criteria Measures

Active Passive
(Onsite Worker I, Onsite

SC S8 DIDWorker 2, Offsite
Receptor)

Unsafe geometry Ventilation Is ~entilation is High, Moderate, NA NA NA [rhere are no rrhere are no There are no rrhere are no
caused by fire not credited ~ot credited in Negligible! Prevented Iventilatlon iVentiiation ventilation Iventllation
results in criticality. ~ the DSA to heDSA to Irunctions f'unctional performance rompensatory
PB.Id provide J>rovide rredited in equirements riteria measures

I:'onflnement onflnement heDSA ~redited in the ~redited in the I:'redlted in the
pSA DSA PSA

Unsafe geometry ~entilation Is IVentilatlon is High, Moderate, NA NA NA [rhere are no rrhere are no There are no There are no
caused by fire pot credited ~ot credited in NegllglblelPrevented Iventilation iVentiiation ventilation ~entilatlon

resuits In criticality. n the DSA to ~e DSA to Irunctions Irunctionai performance rompensatory
DB·Ie provide J>rovide rredited in equirements riteria ~easures

r-'0nfinement l'onfinement heDSA ~reditcd in the redited in the rredited in the
PSA DSA PSA

IExplosion in Ventilation Is Ventilation is Low, Negligible, NA NA NA rrhere are no rrhere are no There are no There are no
nstrumented test not credited not credited in NegliglbleJNA, NA, NA !Ventilation Iventilation ventilation ventilation

ro'0ntalner (fTC). n the D8A to he DSA to Irunctions Functional performance l'ompensatory
PB-l3 provide provide l-redlted in requirements rriteria ,neasures

l'ommement l;onfinement ItheDSA l'redited in the redited in the l'redited in the
[)SA DSA DSA

Explosion near dry Ventilation is !Ventilation is Low, Negligible, NA NA NA There are no There are no There are no There are no
"uel.DB-l3a not credited ~ot credited in NegliglbieJNA, NA, NA ventilation ventilation ventilation ventilation

n the DSA to he DSA to functions unctional performance rompensatory
provide ~rovide l'redited in equirements riteria ,neasures
l-oDflnement w-onflnement heDSA i-redlted in the credited in the redited in the

DSA pSA PSA
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Att. 2 ~ 2004-2 Table 4.3, Disassembly Basin Dry Fuel Storage Ventilation System Data Collection Table

~diologlcal release Ventilation is Iventilation Is Low, Negligible, NA NA NA There are no rrhere are no There are no There are no .
~ue to loss of Rot credited not credited in NegligibleJNA, NA, NA ventilation Iventilation ~entilation ventilation
onfinemeDt (ITCs). n the DSA to heDSA to unctions functional performance rompensatory

DB·27 provide provide l'redited in equirements r-riteria ~easures

onfinement onfinement heDSA ~redited in the ~redlted in the rredited In the
DSA PSA PSA

Radiological release ~entilation Is Ventilation is Low, Negligible, NA NA NA There are no There are no [rhere are no [rhere are no
due to loss of ~ot credited ,",ot credited In ~egliglbleINA, NA, NA ~entllation ventilation ~entllation ~entilation

l'onfinement n the DSA to he DSA to 'unctions '"unctlonal performance ~ompensatory

storage container). ~rovide provide r-redited In requirements "riteris ~easures

pB.27a r-onfinement ronfinement heDSA rredlted In the ~redited in the ~redited in the
pSA PSA pSA

~riticality in dry Ventilation is ~entllation is High, Moderate, NA NA NA There are no :I'here are no [rhere are no [rhere are no
!rueI handling areas not credited ~ot credited in NegligibleJPrevented ventilation ~entilation Iventilation Iventilation
~ue to fuel handling, n the DSA to he DSA to functions "unctional performance r-ompensatory
!etc. DB-40, DB·46, provide provide redlted in equirements riteria ~easures

pB.SO, DB·SOb, DB· ronfinement onflnement ",he DSA rredited In the ('redited in the rredited In the
i

:lOC and DB·SOe PSA DSA ~SA i

Radioloaical release ~entllatjon is ~entilation is High, High, High! NA NA NA There are no [rhere are no There are no rrhere are no I
due to external fire. -,ot credited ,",ot credited in ~egligible,Negligible, ventilation Iventilation ventilation Iventilation i

DB·Sl
~ the DSA to he DSA to ~egligible "unctions unctional performance rompensatory
provide provide

!Mitigated consequences
r-redited in requirements {'riteria measures

onfinement ronflnement heDSA redited in the redited in the rredited in the
are similar to DB·! DSA DSA DSA

~adiological release Ventilation is Ventilation is High, High, Highl NA NA NA rrhere are no There are no There are no rrhere are no
~ue to large aircraft not credited not credited in Prevented Iventilatlon ventilation iventilation Iventilation
rrash. DB-54 n the DSA to he DSA to functions unctlonal performance I'ompensatory

provide provide redited In equirements rriteria measures
ronflnement ronfinement heDSA rredited in the l.-redited in the l'redited in the

DSA PSA DSA

Radiological release ~entilation is ~entilation is High, High, HlghINA, NA NA NA There are no There are no [rhere are no There are no
due to small aircraft ~ot credited ~ot credited in NA,NA ventilation ventilation Iventilatlon ventilation
rash. DB-SS n the DSA to ",he DSA to Functions founctional performance rompensatory

provide provide rredited in requirements i:'rlterla measures
ronfinement ~onflnement heDSA redited in the rredited in the redited in the

pSA PSA DSA
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Alt. 2 - 2004-2 Table 4.3, Disassembly Basin Dry Fuel Storage Ventilation System Data Collection Table

Notes:

1. NA (Not Applicable) In the dose column means that the doses for that accident, after the frequency or preventive/mitigative features were
considered, were sufficiently low that no further evaluation was warranted.

2. All of the GE (General) accidents were omitted for this section because the dominate material at risk for the GE accidents is the heavy water
stored in the facility. The heavy water is not included in the CVS evaluation.

3. The events in the Table 4.3 are given a high, moderate, low or negligible unmitigated consequence for the onsite worker 1, onsite worker 2 and the offsite
receptor. Table 3.3-8 of the DSA quantifies the radiological consequence levels for the different hazard receptors as follows:

Consequence Level Offsite Receptor Onsite Worker #1 Onsite Worker #2
Consequences Consequences Consequences

(Inside the facility) (Outside the facility)
High Greater than or equal to Prompt worker fatality, Consequences greater than

25.0 rem acute injury that is life or equal to 100 rem or
threatening or prompt worker fatality,
permanently disabling or acute injury that is life
consequences greater than threatening or
or equal to 100 rem permanently disabling

Moderate Consequence greater than Serious injury, no Consequences greater than
or equal to 5.0 rem and immediate loss of life, no Of equal to 25 rem and
less than 25.0 rem permanent disabilities or less than 100 rem or

consequences greater than serious injury, no
or equal to 25 rem and immediate loss of life, nO
less than 100 rem pennanent disabilities

Low Consequence greater than Minor injuries, no Consequences greater than
or equal to 0.5 rem and hospitalization and or equal [0 5 rem and less
less than 5.0 rem consequences greater than than 25 rem or minor

or equal to 5 rem and less injuries, no hospitalization
than 25 rem

Negligible Consequence less than 0.5 Consequences less than Less than 5.0 rem and
rem Low levels and less than consequences less than

5.0 rem Low levels
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Attachment 3

Facility Evaluation Team Composition and Biographical Sketches

I ~W. E. Petty - WSRC FET Spent Fuel Project Lead Engineer

Ed p.etty has a Bachelor of Science Degree in Mechanical Engine.ering from the University of .South Carolina.
He has 28 years expenence at SRS in operations, engineering, training and work planning. He has held
pOSitions in Reactor Operations, FB-Line Startup, H-Canyon Engineering and is currently assigned as the ,
ventilation system engineer in Spent Fuel Projects in L-Area. Ed served as the lead for the Spent Fuel .
Project DNFSB 2004-2 efforts.

f-----------.---------.------ ----------------.-----------------1

J. A. Guy - WSRC FET Spent Fuel Project Regulatory Engineering Manager

Jon Guy has a Bachelor of Nuclear Engineering from the University of Florida, Master of Mechanical
Engineering from the University of South Carolina and has 17 years of engineering experience at SRS. His
experience includes plant system engineering for rotaling mechanical and electrical equipment, spent
nuclear fuel handling and storage, regulatory programs and engineering management. He has held
positions in the Savannah River Sites Reactor areas, the D-Area Heavy water facility and the F-Area Material
Storage Facility. He currently is assigned to the Spent Fuel Project as the RegUlatory Programs Engineering
Manager.
~----------.-.-----------------.---------------------------I

I

._------- ------_._._._------~'---------------- _._- . -

Dr. S. C. DeClue - DOE FET Federal Project Director Spent Fuel
. Dr. Scotty DeClue received his Doctorate of Education from NOVA Southeastern University, an MS in

Engineering Management from the University of Alaska, and a BS in Chemical Engineering from the
University of Missouri. He is a licensed Professional Engineer in South Carolina and has his Project
Management Professional certification.
Dr. DeClue is the Federal Project Director for the Spenl Fuel Project at Savannah River Site and is the
Integrated Project Team Leader for the Spent Nuclear Fuel Transfer project. PreviOUSly, he served as a
Facility Representative in H-Canyon, HB-Line, FB-line, F-Canyon, 235-F, K-Area and L-Area. He has
served as a team member for numerous facility assessments including the Nevada Test Site Transuranic
Waste Storage Facility Readiness Assessment, the H-Canyon LEU Loadout Readiness Assessment, the
HB-Line Phase II Readiness Assessment, the HB-Line Mixed Scrap Readiness Assessment, and oversight ;
of the contractor's readiness assessments for K-Area Material Storage Phase II and the Americium/Curium •ITransfer to High level Waste.

---R---.D-.F-a-r-is---W-S-M-SSFP ~egUlatory Lead I
I Robert Faris has a Bachelor of Mechanical Engineering degree from the Georgia Institute of Technology. He '

has over 31 years experience in the nuclear industry including 13 years associated with the nuclear power
industry and 18 years associated with SRS. His experience includes diverse Engineering and Regulatory'
assignments. He has been involved in various aspects of spent fuel storage since 1997, and has lead the
development, implementation, and maintenance of Spent Fuel Projects nuclear safety documents since
2001.
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United States Government

memorandum
DATE: NOV 0 2 2007

REPLY TO

ATTN OF: TSD (Mark A. Smith, 803-952-9613)

07.1680

Department of Energy {QQ§
Savannah River Operations Office (SR)

SUBJECT: Request for Concurrence with Recommendation of the Defense Nuclear Facilities Safety Board
(DNFSB) 2004-2 Final Report for the Savannah River Site (SRS) Solid Waste Management Facilities

TO: Dae Y. Chung, Deputy Assistant Secretary for Safety Management and Operations (EM-60), HQ

In accordance with the DNFSB 2004-2 Implementation Plan (IP) Deliverable 8.6.5, please find
attached the DNFSB 2004-2 Final Report for the SRS Solid Waste Management Facilities. After
completing the evaluation, SRS recommends that no facility modifications be made at this time hased
on the fact that current operations perform the opening of containers in a temporary radiological
containment system. Also this recommendation is based on the fact that with current credited controls
in place (a Technical Safety Requirement establishes a Safety Significant inventory limit), radiological
doses to the worker and public are below the evaluation guidelines required to establish safety class or
any additional safety significant controls. Finally, there is no active confinement ventilation system
installed in the Solid Waste Management Facilities.

In accordance with II> deliverable 8.6.5, please provide Program Secretarial Officer concurrence with
this recommendation within 90 days of receipt of this report.

If you have any questions, please contact Mark A. Smith at 803-952-9613.

~~fh(h~
VJeffrey M. Allison

TSD:MAS:dmy Manager

OSQA-08-0010

Attachment:
2004-2 Final Report for Solid Waste

Management Facilities

cc w/attachment:
Dr. Robert C. Nelson (EM-6l), HQ
Percy Fountain (EM-3.2), HQ



Facility:

Reference:

SRS SITE EVALUATION TEAM CONCURRENCE
Final DNFSB 2004-2 Evaluation Report

Solid Waste Management Facility. WSRC Letter M&O-WMAP­
2007-00068, "DNFSB 2004-2 Final Report Transmittal", dated
7/31/07

1. Commitment 8.6.3 of DNFSB 2004-2 Implementation Plan Revision 1,
dated July 12,2006

2. Ventilation System Evaluation Guidance for Safety-Related and Non­
Safety-Related Systems, dated July 2006, Revision 1.

In accordance with the references above. the SRS Site Evaluation Team has
reviewed and concurs with the submittal of the attached Solid Waste
Management Facility final report.

Site Evaluation Team (SET) Concurrence:

Signature on file
Mark A. Smith, DOE-SR, Site Lead for SET

Signature on file
Ken W. Stephens, WSRC Lead for SET Date

10/25/07
Date

10/25/07

SRS Site Evaluation Team consists of the following personnel:

DOE Site Lead and SET Chairman (Mark A. Smith, OSOAlTSD)
DOE Alternate Site Lead & Safety Basis SME (Don J. Blake, AMWDPIVVDED)
DOE Ventilation System and Natural Phenomena Hazards SME (Brent J.

Gutierrez, AMWDPJWDED)
WSRC 2004-2 Site Lead Ken W. Stephens (TOS/Nuclear Safety, Transportation,

and Engineering Standards Dept. Mgr.)
WSRC Alternate Site Lead & Safety Basis SME (Andrew M. Vincent, M&O Chief

Engineer Dept.)
WSRC Ventilation System SME (Scott J. MacMurray, SRNL Facility Engineering)
WSMS Safety Basis SME (Jerry L. Hansen)
WSRC SET Assistant Project Manager (Barbara A. Pollard, Nuclear Safety

Dept.)



I SAVANNAH RIVER SITE
Aiken, SC 29808. INWW.srs.gov

JUl..3 1 2001
Mr. Carl A. Everstt, Acting Director
Office of Safety and Quality Assurance
Depanment of Energy
Savannah River Operations Office
P.O.BoxA
Aiken, South Carolina 29802

Dear Mr. Everatt:

DNFSB 2004-2 FINAL REPORT IRANSMITTAL

Rr-,....·r-/'·,--O\:.I.lL If tt

2007 AUG -8 PH 3: 18

tiAIL CONTROL M&O-WMAP-2007-00068
RSM Track #: 10048

07~~69

This letter transmits the final report for the N Area Solid Waste Management Facility (SWMF) Hazardous and Mixed Waste
(HWMW) Storage Buildings as required by DNFSB Recommendation 2004-2, Active Confinement Ventilation Systems
(CVS). SWMF Facility Evaluation Team concurrence is acknowledged in the final report. This transmittal is in accordance
with the Depanment ofEnergy (DOE) guidance provided in "Ventilation System Evaluation Guidance for Safety Related and
Non-Safety Related Systems", Revisio 0, January 2006.

Sincerely,

w.~~M.n~
Waste Management Area Pr ~ect

rtdIccc
Alt.
c: M. A. Mikolanis, DOE, 707·H

T. M. Tran, 707-H
T. C. Temple, 707-H
M. A Smith, 730-B
D. D. McConnack. 730-8
R. J. Giroir, WSRC, 70S·3C
S. E. Crook, 704-S9E
1. S. MacMurray, 773-43A
R. L. Salizzoni, 703·H
1. L. Hansen, 707·F
A. M. Vincent, 703·H
R. R. Lo....Tie, 704-4B
B. 1. Guiterrez, 707-H
B. Vereen, 730-4B
S. R. Smith, 249-8H
1. S. Evans, 730-IB
D. J. Blake, 707·H
R. T. Duke, 70S-3C
M. G. Looper, 704-36E
C. B. Stevens, 704-S8E
P. N. Fairchild, 704-3SE
R. D. Bums, 704-SSE
J. J. Copeland. WSMS
S. J. Snyder, WSMS
WMAP Document Control, 642-E

WASHINGTON SAVANNAH RIVER COMPANY

Th. WSRe T.eml Walhington Savannah River Company LlC • Bechtel SlIVIUlnah River. Inc.• BNG America Savannah River
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1.0 Acronyms

CRA - Consolidated Hazard Analysis
CVS - Confinement Ventilation System
CW - Co-located Worker
DNFSB - Defense Nuclear Facilities Safety Board
DOE - Department of Energy
DSA - Documented Safety Analysis
EG - Evaluation Guideline
GS - General Service
HC - Hazard Category
HEPA - High Efficiency Particulate Air
HW - Hazardous Waste
MAR - Material At Risk
MOl - Maximally-Exposed Offsite Individual
MPFL - Maximum Possible Fire Loss
MW - Mixed Waste
NPH - Natural Phenomena Hazard
PC - Performance Category
REM - Roentgen Equivalent Man
SC - Safety Class
SRS - Savannah River Site
SSC - Systems, Structures or Components
SWMF - Solid Waste Management Facilities
TPC - Total Project Cost
TRU - Transuranic

2.0 DefinitIons

Confinement - A building, building space, room, cell, glovebox, other enclosed volume
in which air supply and exhaust are controlled and typically filtered.

Confinement System - The barrier and its associated systems (including ventilation)
between areas containing hazardous materials and the environment or other areas in the
facility that are normally expected to have levels of hazardous materials lower than
allowable concentration limits.

Hazard Category - Hazard Category is based on hazard effects of unmitigated release
consequences to offsite, onsite and local workers.

Performance Category - A classification based on a graded approach used to establish the
Natural Phenomena Hazard design and evaluation requirements for structures, systems
and components.
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Yentilation System - The ventilation system includes the structures, systems and
components required to supply air to, circulate air within, and remove air from a
building/facility space by natural or mechanical means.

3.0 Executive Summary

This confinement ventilation evaluation is for the Savannah River Site (SRS) Solid Waste
Management Facilities (SWMF) for the storage of hazardous and mixed waste(HWMW).
Three N Area HWMW storage buildings, 645-N, 645-2N and 645-4N, are addressed in
this evaluation. This evaluation was completed in accordance with the Department of
Energy (DOE) evaluation guidance (EG) for Defense Nuclear Facility Safety Board
(DNFSB) Recommendation 2004-2. These storage buildings currently have no installed
active confinement ventilation systems (CYS) and there are no existing plans for systems
to be installed.

The facilities collectively comprise a Hazard Category (HC) 3 segment. None of the
buildings possess an active or passive airborne release confinement system. The facilities
will be evaluated against Defense in Depth (DID) criteria to determine if there is a need
for active confinement ventilation systems.

The draft SWMF DSA Upgrade analyzed the bounding accident (a combustible liquid
fire) in Hazard Category 3 buildings 645·N, 645-2N and 645-4N. Inventory limits were
established to control the onsite worker consequence to a level less than the onsite
evaluation criteria. Any CYS subsequently installed in Buildings 645-N, 645-2N and
645-4N would therefore not be credited as either as Safety Class or Safety Significant. A
CYS, if installed, would be credited only as a Defense in Depth design feature.

Three options are evaluated in this report. Option 1 includes the design and installation
of CYSs in each of the three buildings. Option 2 includes the design and installation of a
structure, similar to an existing Savannah River Site (SRS) Mixed Waste Processing
Facility (MWPF), inside one of the N Area buildings with primary and secondary
confinements. The designs of both options address all of the applicable criteria. Option 3
is current operations, which performs the opening of containers in a temporary
radiological containment sys~em.

The Total Project Cost (TPC) range of estimates for Options 1 and 2 are $7.8M-$16.8M
and $1.8M-$3.8M, respectively. Adding a fire suppression system to each building could
be as much as three times the cost depending on the choice of suppression technology.
Both of these designs adequately mitigate.theconsequences of the bounding accident
occurring inside the confinement areas. Option 3, which is to perfonn open container
operations within a temporary radiological containment system, e.g., a ventilated plastic
hut that meets WSRC 5Q requirements, is recommended by the Facility Evaluation Team
rather than Option 1 or 2. The FET believes the low operational risk nonnally involved
with open container processing does not justify the expense of either Options 1 or 2 and
the low risk is appropriately managed by Option 3.
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4.0 Introduction

408 Facility Overview

As described in references 1 and 2, the three HWMW Storage Buildings (645-N, 645-2N,
and 645-4N) are located within the plant northwest quadrant of N-Area. Each building
has been permitted by the SCDHEC to provide interim storage of containerized Mixed
Waste and/or Hazardous Waste, Low Level Waste, RCRA empty containers, TSCA
waste, and non-hazardous waste. Again, the inventories in the buildings are maintained as
Hazard Category 3. Buildings 645-N. 645-2N, and 645-4N are segregated into one or
more cells (or bays) and are used to provide interim storage of waste in containers as
specified in the current RCRA Permit. These vented metal buildings provide weather
shelter for the waste containers. The containers are stored on concrete pads that have
surface liquid containment curbs around each side.

Operation of the HWMW buildings includes the handling. sampling, storage,
repackaging, lab packing, sorting, and inspection of hazardous waste and mixed waste
containers. Only waste that meets the requirements of the WSRC Manual IS WAC or
have approved WAC deviations (Ref. 3) is received. Containers meeting the WAC are
transported into the storage building, typically via forklift. The containers may then be
re-palletized for space optimization and placed into the proper storage location as
directed by the receipt procedure. Waste storage procedures do not permit incompatible
wastes to be stored in the same cell. Hazardous and mixed wastes are stored within the
buildings until shipped offsite.

4.b Conflnement VentJIatIon Strategy

Buildings 645-N, 645-2N and 645-4N do not have a CVS installed. The current DOE­
approved, implemented SWMF DSA and the draft SWMF DSA Upgrade have not
identified the need for or credited a CVS to mitigate onsite or offsite radiological
exposure consequences from accidents that may occur in 645-N, 645-2N and 645-4N.
Radiological inventory is limited in these Hazard Category 3 buildings by the Technical
Safety Requirements such that releases from these buildings due to accidents analyzed in
the DSAs do not pose an undue risk to onsite workers or the public, i.e., offsite
Evaluation Guides and onsite evaluation criteria specified in WSRC E7 Procedure 2.25
are not challenged.

4.c Major Modifications

Two options requiring major modifications are evaluated in this report. Option J
includes the design and installation of CVSs in each of the three buildings. Option 2
includes the design and installation of a structure inside one of the N Area buildings with
primary and secondary confinements. The design of each option addresses all of the
applicable criteria.
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5.0 Functional Classification Assessment

S.a Existing Classification

Buildings 645-N, 645-2N and 645-4N currently do not have a CVS. The folJowing
functional classification assessment will therefore consider the functional classification of
any CVS that might be installed in any or all of these buildings in the future.

S.b Evaluation

This evaluation is based on the hazard and accident analysis results of the draft SWMF
DSA Upgrade for Buildings 645-N, 645-2N and 645-54N. The draft DSA Upgrade
analysis bounds that in the current DOE-approved and implemented SWMF DSA.

The draft DSA Upgrade analyzed a bounding combustible organic liquid fire in SWMF
Hazard Category 3 facilities including the subject buildings. The fire scenario assumed
that an entire Hazard Category 3 inventory was contained in a spilled combustible
organic liquid that subsequently bums. The unmitigated event resulted in a dose to the
IOO-meter worker of 269 rem and an offsite dose to the Maximally-Exposed Offsite
Individual (MOl) of 0.14 rem. Both the offsite and onsile (lOO-meter) doses were
calculated using 95th percentile meteorology. The MOl consequence did not challenge
the offsite Evaluation Guide so no Safety Class preventative or mitigative controls were
specified. The onsite worker dose, which exceeded the worker evaluation criteria, is
mitigated to approximately 77 rem by a Technical Safety Requirement inventory limit,
which serves a Safety Significant function. Since the TSR inventory limit reduced the
worker consequence to less than the evaluation criteria, additional Safety Significant
controls, such as a CVS, were not specified by the DSA accident analysis. Additional
conservatisms that would further reduce the expected dose include the fact that individual
waste containers stored in these buildings normally have a very low radiological content
compared to the full Hazard Category 3 inventory authorized for these buildings
cumulatively. In fact, since the waste in these buildings is typically bulk contaminated
combustible liquid, the DSA Upgrade will limit these buildings to no more than 16 PEC
each.' Additionally, the DSA Upgrade will limit individual containers that could be
opened within 645-N, -2N, and -4N to no more than 4 PEC. Thus, the loo-meter worker
hazard from a fire involving one of these containers would be much less than the
mitigated dose of 77 rem (approximately 20 rem). Dose mitigation would be further
enhanced by SRS fire fighting and emergency response actions that would be initiated
upon a fire.

If a CVS were to be installed in the subject buildings, it would serve a Defense in Depth
safety function since the IOO-meter worker has already been mitigated to less than the
evaluation criteria. A CVS that utilizes HEPA filtration operating at 99.97% minimum
efficiency would further reduce the worker dose to well below 1 rem, assuming that the
CVS continues to operate during the fire accident. However, a DID CVS is not required
to withstand a credible fire event according to the Ventilation System Evaluation
Guidance (Ref. 5).
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5.c Summary

The draft SWMF DSA Upgrade has analyzed the bounding accident (a combustible
liquid fire) in Hazard Category 3 buildings 645~N, 645-2N and 645-4N and has
established a Technical Safety Requirement inventory limit that will control the onsite
worker consequence to a level less than the onsite evaluation criteria. Also, the
unmitigated consequence to the Mal does not challenge the offsite Evaluation Guide.
Any CVS subsequently installed in Buildings 645-N, 645-2N and 645-4N would
therefore not be credited as either as Safety Class or Safety Significant.· A CVS, if
installed, would be credited only as a Defense in Depth design feature.

6.0 System Evaluation

6.a Identification of Gaps and Evaluation

As previously mentioned. Buildings 645-N. 645-2N and 645-4N currently do not have a
CVS resulting in the submittal of Table 5.1 containing gaps for all of the criteria. As a
result of being HC-3 facilities. Table 5.1 included applicable DID criteria. Two options
were evaluated, both of which are designed and estimated to close all of the gaps. Option
1 included the design and installation CVSs in each of the three buildings. Option 2
includes the design and installation of a structure with primary and secondary
confinements inside one of the buildings.

6.b Modification and Upgrades

Option 1 - New CVSs for Each Building

Each building has its own confinement ventilation system (CVS) designed to ensure the
system and facility meet the DNFSB 2004-2 criteria in accordance with applicable
requirements of DOE HOBK 1169-03. ASHRAE. and ASME AG-! codes and standards.
The systems prevent the spread of contamination by ventilating each building at the rate
of 8 Air Changes per Hour (ACH). Each system operates continuously maintaining the
building, which serves as the primary confinement zone, at the required negative
pressure. A new 150KVA transformer will be required to provide adequate power for
the new systems. All roof and wall openings are closed and sealed. Doors, single and
rollup, are installed to support operations. Air enters the building through engineered
openings and exhausts through grilles. ductwork and stack via High Efficiency
Particulate Absolute (HEPA) filters of 99.97% efficiency. Duct and filter housing are
fabricated from stainless steel. The HEPA filters are procured in accordance with SRS
program requirements and designed for in-place testing. Appropriate instnlments and
alarms are installed to monitor differential pressure and airflow conditions. A new fan
slab. stack foundation and duct supports are installed to support the installation of the
HEPA filter housing. fan and stack assembly. For II summary description. see
Attachment 3.
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Option 1 • Cost Estimate (See Ref. 7)

A Rough-Order-of Magnitude (ROM) estimate to install a CVS in each building is:

BUilding TPC Low Range (-30%) High Range (+50%)
645-N $3.7M $2.6M $5.5M
64S-2N $4.0M $2.8M $6.1M
64S-2N S3.5M $2.4M S5.2M
Total Sl1.2M S7.8M $16.8M

This CVS is not required by the Evaluation Guidance to meet the criterion for
withstanding credible fire events. However. the analyzed accident scenario is a full
facility fire. Since the building serves as the primary confinement zone for this option, it
must be protected. According to the DOE HDBK-1169. Section 10 Fire Protection, a
suppression system should be installed for each building to mitigate building and
ductwork damage. In addition, the HEPA filters should be made of noncombustible
materials with water sprays as required and afire detection system installed in filter
housings. Installing a fire suppression system in each of the buildings could increase the
cost by as much as three times depending on the choice of suppression technology.

Option 2 • Mixed Waste Processing Facility Equivalent

This option includes the design and installation of 11 structure inside one of the N Area
buildings with primary and secondary confinements. The design and estimate is based on
the Mixed Waste Processing Facility (MWPF), which is currently installed on TRU Pad 6
in E-Area. It was designed for performing process activities including: sorting,
segregating, characterizing and repackaging of waste. The MWPF is a category 3 facility
with GS functional classification of equipment. The perfonnance category for all SSCs is
PC-I. The design of enclosures and equipment is such that it can be disassembled. moved
and reassembled at another location on SRS.

The lOO'x4S' building contains both primary and secondary confinement zones with
airlocks. The ventilation system was designed to meet the requirements of ERDA 76-21
and the ASHRAE Heating, Ventilation and Air Conditioning Design Guide for DOE
Nuclear Facilities. Airflow through the primary and secondary confinement zones is
filtered and exhausted. Differential pressures are maintained such that air moves from
areas of lesser contamination to areas of greater contamination. Secondary confinement
has four to six air changeslhour. Primary confinement has six to ten air changeslhour.
The exhaust passes through HEPA filters located upstream of the ventilation exhaust
fans. The HEPA filters contain enough capacity to handle the volume of air at a
minimum filter efficiency of 99.97%. HEPA filters are nuclear grade and procured in
accordance with SRS program requirements. The MWPF employs three ventilation
exhaust fans, each with its own HEPA filter banks and ductwork. They are installed such
that two can operate continuously while one is being serviced. Interlocks are provided
for the supply and exhaust fans to prevent facility air reversals caused by failure of one or
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more of the exhaust fans. Differential press!Jre between confinements shall be measured
with centrally located instruments. Gages on the secondary and any tertiary
confinements shan be readable by personnel entering and operating in the space. Alanns
are installed to alert personnel of fan and filter failures. Radioactivity, chemical
concentrations and differential pressure are monitored and alanned. For a summary
description of the MWPF ventilation system, see Attachment 5.

Option 2 - Cost Estimate (See Ref. 8)

The MWPF TEe was estimated in 2001 at S1.5M. This estimate, adjusted for escalation
to 2007 dollars and TPC, is S2.5M. Using this as the basis for Option 2, a Rough-Order­
of Magnitude estimate to close all the gaps is: S1.8M to S3.8M (-30%/+50%).

The MWPF is designed to meet NFPA 801, Standard for Fire Protection for Facilities
Handling Radioactive Materials. It is eqUipped with a combustible gas detection system,
an automatic fire detection system and an alarm system. No additional costs are added to
address the fire accident scenario.

Option 3 - Existing Operations

Existing operations to open containers is performed in a temporary radiological
containment system, e.g., a ventilated plastic hut that meets WSRC 5Q requirements.
Container opening operations are typically only infrequently performed (several
operations per year) within the 645-N, 645-2N and 6454N buildings. The likelihood of
the waste material becoming involved in a fire during one of these infrequent operations
would be very low as a result. Also, individual waste containers stored in these buildings
normally have a very low radiological content compared to the full Hazard Category 3
inventory authorized for these buildings cumulatively. In fact, since the waste in these
buildings is typically bulk contaminated combustible liquid, the DSA Upgrade will limit
these buildings to no more than i6 PEC each. Additionally, the DSA Upgrade will limit
individual containers that could be opened within 645-N, -2N, and 4N to no more than 4
PEC. Thus, the loo-meter worker hazard from a fire involving one of these containers
would be much less than the mitigated dose of 77 rem (apprOXimately 20 rem). Dose
mitigation would be further enhanced by SRS fire fighting and emergency response
actions that would be initiated upon a fire.

7.0 Conclusion

The Total Project Cost (TPC) range of estimates for Options 1 and 2 are $7.8M-$16.8M
and S1.8M-$3.8M, respectively. Adding a fire suppression system to each building could
be as much as three times the cost depending on the choice of suppression technology.
Both of these designs adequately mitigate the consequences of the bounding accident
occurring inside the confinement areas. Option 3, which is to perform open container
operations within a temporary radiological containment system, e.g., a ventilated plastic
hut that meets WSRC 5Q requirements, is recommended by the Facility Evaluation
Team. The PET believes the low opcrationalrisk normally involved with open container
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processing does not justify the expense of either Options 1 or 2 nnd the low risk is
appropriately managed by Option 3.
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A'ITACHMENT 1
TABLE 4.3, CONFINEMENT DOCUMENTED SAFETY ANALYSIS INFORMATION

Confinement Documented Safety Analysis Information
DNFSB 2004-2 Implementation Plan Table 4.3

N-Area Facilities Hazard Cate~orv 3 Perfonnance Expectations
Bounding Type Confinement Doses Bounding Confinement Function Functional Perfonnance Compensalory
Accidents Unmitigated! Classification RequiremenlS Criteria Measures

Active Passive Mitil!ated SC 55 DID
Cat. 3 lbcrcare no There are no Unmitigated NA NA NA Then: are no lbere an: no Thcrean: no There are no
Facility Fire active passive Offsite: 1..wE-C1 rem credited DSA DSA ventilation required DSA DSA required
(BulkUquid conCinement confinement Onsite: 2.69E+02 rem ventilation functional ventilation compensatory
Orglmic ventilation ventilation functions requirements. perfonnance measures for the
Waste) systems. systems. required. criteria. ventilation

system.
643-29E Facility Hazard Category 2 Perfonnance Expectations

Bounding Type Confinement Doses Bounding Confinement Function Functional Perfonnance Compensatory
AccidenlS Unmiligatcdl Classification Requirements Criteria Measures

Active Passive Mitilated SC S5 DID
High lbere arc no There are no Unmitigated NA NA NA Tbere arc no There an: no There arc no There are no
lnventory active passive Offsite: 1.IOE"()l rem credited DSA DSA ventilation required DSA DSA required

.Conl2incr confinement confinement Onsite: I.OSE+02 rem ventilation functional vc:ntilation compensatory
Fire ventilation ventilation functions requirenu:nlS. performancc measures for the

systems. systems. required. critcria. vcntilation
system.

High There an: no There are no Unmitigated NA NA NA There are no There are no There are no There an: no
Inventory active passive Offsile: 3.66E-C1 rem credited DSA DSA venlilalion n:quircd DSA DSA required
Conl2incr confinement confinement Onsite: 7.03E+02 rem ventilation functional ventilation compensatory
Explosion ventilation ventilation functions requin:menlS. perfonnance measures for the

systems. syslCms. reqUired. criteria. ventiJ3Iion
syslem.

High Then: an: no There:arc no Unmitigalcd NA NA NA There are no 1berean: no Then::arc no There an: no
Inventory active passive Offsite: 5.00E"()1 rem credited DSA DSA venlilllion required DSA DSA required
Conl2iner confinement confinement Onsite: 9.0E+01 rem velllilallon functional ventilation compensatory
Lou of ventilation ventilation functions requirements. perfol'lNlDCe mc:lISures for the
Confinement systems. systems. n:quired. criteria. ventilation
(Spill) sYStem.

(I) In accordance with the DOE 2004-2 Evaluation Guidance. storage ofapproved. closed waste containers is excluded from this evaluation



Attachment 2 - Table 5.1- SWMF Hazardous and Mixed Waste Storage Buildings

Pressure differential should be
maintained between zones and
atmosphere

Materials of construction should be
appropriate for nonnal, abnormal
and accident conditions

Exhaust system should withstand
anticipated normal, abnormal and
accident system conortions and
maintain confinement integrity

Confinement ventilation systems
shall have appropriate filtration to
minimize release

Provide system status
instrumentation and/or alanns

Currently there are no active confinement ventilation systems In these buildings.

Currently there are no active confinement ventilation systems in these buildings.. DOE·HDKB·1169 (2.2.5)
ASME AG-1

Currently there are no active confinement ventilation systems in these buildings. DOE·HDKB-1169 (2.4)
ASHRAE Design Guide

Currently there are no active con1inement ventilation systems in these bUildings. ASME AG-1 OOE-HOBK­
1169(2.2.1)

ASME AG·1 DOE-HDBK­
1169 ASHRAE Design
Guide (Section 4)

Interlock supply and exhaust fans to Currently there are no active confinement ventilation systems in these buildings.
prevent positive pressure differential

Reliabflity of control system to Currently there are no active confinement ventilation systems In these buildings.
maintain confinement function under
normal. abnormal and accident
conditions

DOE-HDBK-1169 ASHRAE
Design Guide (Section 4)

DOE·HDBK·1169 (2.4)



Control components should fail safe Currently there are no active confinement ventilation systems In these buildings.

Design supports the periodic Currently there are no active confinement ventilation systems in these buildings.
Inspection and testing of filters and
housing. and tests and inspections
are conducted periodically

Instrumentation required to support Currently there are no active confinement ventilation systems in these buildings.
system operability ;s calibrated

-.
Filter service life program should be Currently there are no act/ve confinement ventilation systems in these buildings.
established

DOE-HDBK·1169 (2.4)

DOE·HDBK-1169 (2.3.8)

2



Attachment 3 - Option 1 Summary Description
Ventilation System Design for Building 64S-N, 64S-2N and 64S-4N

System Design Description: The ventilation system per this conceptual design will
operate continuously on 24n 365 basis to maintain the building at a negative pressure.
The systems will prevent spread of contamination by ventilating each building at the rate
of 8 Air Change per Hour (ACH). \

Mechanical and Instrumentation Scope for Buildings 645-N. 645-2N and 645-4N

The building negative pressure will induce outdoor air into the building thru the
engineered openings located at east and west walls. This air will be exhausted by a fan
thru the grilles and duct to stack via High Efficiency Particulate Absolute (HEPA) filters
of 99.99% efficiency to remove airborne contamination. Duct and filter housing will be
fabricated from stainless steel.

For a reliable system operation instruments will indicate differential pressure between the
building and atmosphere, prefilter, HEPA filter and system airflow. In addition an alann
signal will be sent to an annunciator panel in building 645-2N administration office for
loss of building differential pressure, high PD across prefilter, and HEPA filter and low
system airflow conditions. The HEPA filters for theses system will be procured per SRS
filter program. The filter housing will be designed to allow in-place testing.

Civil. Structural and Architectural Scope for Buildings 64S-N. 64S-2N and 64S-4N

The Civil, Structural, and Architectural scope of this conceptual design includes work to
support the ventilation system installation. Building and site modifications will be
required as delineated by the following detail scope by building number

645-2N
The roof of the building will need modification to close the roof ridge and roof fans with
specific locations and details provided for flashing installations. A new fan slab, stack
foundation and duct supports will be required to complete installation of the HEPA filter,
fan and stack assembly. Design calculations will be required for the stack, slab and
support designs. Civil sitework will be required to provide drainage around the new slab
and stack system, including erosion control.

645-4N ... ~ ,
The roof of the building will need modification to close the roof ridge and 2 wall bays
with specific locations and details provided for flashing installations. A single 3 ft. gate
and one (1) 20 ft. wide roll-up door is requ.i~d:.to complete the building closure. A new
fan slab, stack foundation and duct supports wilt be required to complete installation of
the HEPA filter, fan and stack assembly. Design calculations will be required for the
stack, slab and support designs. Civil sitework will be required to provide drainage
around the new slab and stack system.



645-N
The roof of the bUilding will need modification to close the roof ridge and two long walls
of the building with specific locations and details provided for flashing installations. Two
(2) 3 ft. gates and seven (7) 10 ft. wide roll-up doors are required to complete the
building closure. A new fan slab, stack foundation and duct supports will be required to
complete installation of the HEPA filter, fan and stack assembly. Design calculations
will be required for the stack, slab and support designs. Civil sitework will be required to
provide drainage around the new slab and stack system.

Note that an Erosion Control Plan for all three (3) buildings will need to be prepared, as
well as construction pennit suppon, and Site Clearance pennits.

Electrical Scope for BuildIngs 645·N, 645·2N and 645·4N

The electrical scope will provide design to tap into the closest 13.8 KV feeder. The
electrical load will require installation of a 200A fused cutout to support the new fans and
other electrical components. This will require installation of three (3) conductor #2 ISKV
with ground shielded cable from the disconnect switch to a new 150 KVA transformer in
the area. Drawing changes will include revisions to the Single Line drawing for the area.
Completing the power supply will include installation of a NEMA 3R Power Distribution
Junction Box on the secondary side of the transformer, and the installation of two (2) ­
lOOA and one (1) - 200A Disconnect Switch on the secondary side of the transformer
within 10 feet.

To provide power to buildings 64S-N and 645-4N, installation of three (3) conductor #2
tray cable with ground in existing trays and new 1 Yz" conduit from the l00A disconnect
switch to each fan system and HEPA filter units. Connect respective wiring to the
combination starters supplied with the fan system.

To provide power to building 645-2N, installation of three (3) conductor #210 tray cable
with ground in existing trays and new 1 W' conduit from the 200A disconnect switch to
the fan system and HEPA filter unit in 645-2N. Connect wiring to the combination
starters supplied with the fan system.

For each of the buildings, 645~N, 64S-2N and 645-4N, install three (3) conductor #12
tray cable in W' RMC between the differential pressure gauges and the pressure switches
in the HEPA filter assembly. Also required for the alarm system installation, install three
(3) conductor #12 tray cable in existing trays and new W' conduit from the pressure
switches to the administration building 645-1N. To complete the system, install three (3)
alarm units in administration building 645-1N.

The scope is based upon the assumption that 13.8 KV will be available close to the
buildings and the ISO KVA transfonner will be installed next to the existing 225 KVA
transformer.

These design features witl ensure the system and facility function within the requirements
of DNFSB 2004-2 by meeting the applicable requirements of DOE HDBK 1169-03,
ASHRAE, and ASME AG-l codes and standards.

. -',~. ~



Attachment 4 - Option 2 Conceptual Design Package System and Drawings

CONCEPTUAL DISIGN PACKAGE
MIXED WASTE PROCESSING UPGRADES (U)

)

)

7.0 ENYJRQNMRNTAL CONTROL

7.1 Ventilation SYItem

The H&V system abalI be dCliped to meet the requin:ments ofERDA 76-21 lIDd the
Amerie:m Society of Heating, Refiiaeration and Air-conditioning Eogineers, Inc.
(ASHRAE) Design Guide (or Department ofEncrgy Nuclear FaclUties.

The designations of the building zones shall be Secondary confinement and Primary
ConflDemODt.

VODtilation for the MWPU sba11 .include two systems. The fiIBt system Is the
corididcmed Make-up Air Sys1aD, which serves the Secondary and Primary areas of
the facility. The second system is the exhaust air system, which includes the
secondary and primary areas, and th~ air exhausted from secoudary and primary areas
shall pass through HEPA filtration.

The ventilation system serving the strlJc:twe shall contain enough HEPA filters to
handle 111e volume of air II requii'ed and provide minimum filter efficIency (i.e.,
99.97% of0.3 micron and larger particles).

After passage through the independent paths of filtration, the exhaust shall be
discbarpd to the atmosphere via a stack.

A filter efficiency of 99.97"A II determined by Aersol Cba1Ieago Ment testing shall
be required for all HEPA filters. All filters sball be accessible for periodic Aenol
Challenge Agent testing. In addition,·REPA filter houslngs or duets shaJl contain
appropriate fittings to allow Aersol CbalIeage Agent testing.

Design Iball provide euoup HEPA filter capacity to alWl)'l have • spare bank
available to be placed on·line when changing out HEPA filters.

1Dstrwnoutation OD HEPA filters shall be provided.

Local exhausters shall be provided around the IOrt table, 1I1e drum vent system,
carboy loadiDg station, and drum p~1r8nsfer station.

Air locks sbal1 be provided between tho leCoodmy IUd priQwy areas. Air lock
desllD aba11 prevent backfIow of COntamiaatiOD fiom areas of higher confaminatioo
potential to area oClawer potential by mlllnt,;n1na at a greater neaative pressure thaD
the lesser contamination potential area.

The MWPU will be provided with make.up air that is beatedlconditioned and
includes humidity control. Two SO% make-up air units will be provided.

Interlocks to stop supply fans make.up if two exhaust fans stop shall be provided to
keep fiom over pressurizins radiological controned areal and having an air flow
reversal.



----------------------

)

)

The HVAC system desllft sba1l be coDSidered to accommodate loads or at least IS%
grater than the nominal expected loads. through either the initial capacity or
provisions for increuina the installed capacity.

The heatiDa and coolinS capacity (or the air condldoDina and heating equipment shall
be sized usina weather data obta1Ded from local or I1te weather stations.

OutsIde air for penoDal ventilation airreqWremClltllba1l meet 1he rcquIremeats of
ASHRAE HVAC design guide for DOB Nuclear Facilities.

HVAC systems shall utiJfy the Daise control (NC) levell reeommeaded for various
types ofspaces aDd vibration criteria u Usted in the ASHRAE handbooks. •

All HVAC equipment and systems shall be fabricated, iDstalled. tested. adjustcclilld
balanced in accordance with auide1ina in ASHRAB system hIndbook, AABC
Volume A-82, mel u required by 8as Rngin=ios Standards.

Air handliDa UDitilball comply with ASHRAB ItaDdaId 90.1, NPPA 9OA. AMCA
PubUeation 99, 261 aDd ARl430.All faDs IhaIl comply wi1h AMCA staDdard 210
and ASHRAE staDdard 51. All fins aDd accesaories Iha11 be deafaaed and specified
to meet all smoke aDd flame spreadrequlremeDti ofNFPA 255.

Healing IDd cooling colli shall comply with Am 410.

Air-cooled condensers and coDdeosiDg units shall meet 1he staDdards, rating, and
testiDa requirements ofARI 460,aad ASHRAE ItIDdard 20.

7.2 ycgtilgtigp Cogtml

Building pressure di1fereDtiall shall provide vmdlation flow &olD clean area and
areas of lesser contamination to Radiologically Buffer Areal (RBA) of greater
contamination, to HBPA &Iter systems, aDd to the exhaust ItICk. The entire ItrUcture
shall be kept negative with respect to atmospheric pressure.

Radiologically controlled areas sba1l be desiped to meet ASHRAB requirements for
air c1umgealhour. Secondary coDfinailcDt Iba11 be four to six air cbaDueslbour and the
primay confinement shall be six to teD air chqesIhour.

A sequence ofoperation deIcribia.s all HVAC coDlrOlJ syItemI, iDc1uding interlocks
and set POints. shall be provided by the desisn agency durins final desip.

All branch ducts sba11 contain. manual volume damper.
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AttachmentS
Facility Evaluation Team Composition and Biographical Sketches

R. T. Duke - Technical Advisor, Waste Management Area Project

Roger Duke has a Bachelor of Mechanical Engineering from Auburn University and a
Masters of Mechanical Engineering from University of South Carolina. He has 30 years
of experience at the Savannah River Site in Aiken, South Carolina. He has held
numerous positions in areas of Project Management and Program Management. Roger
has been the Program Manager for Environmental Protection, Soil and Groundwater,
Solid Waste and Decontamination and Decommissioning programs. His current position
is Technical Advisor for the Waste Management Area Project Engineering Department.

Tam Tran - Lead, DOE Authorization Basis for Solid Waste Facilities

Tam Tran has Masters of Science in nuclear engineering and environmental engineering.
He has over 20 years of experience with Texas A&M University Research Station,
Tennessee Valley Authority, and Savannah River Site. He has held numerous positions
in areas ofnuclear safety licensing, perfonnance assurance, and nuclear material
management. He is currently the DOE Authorization Basis Engineer lead for Solid
Waste facilities and operation.

S. E. Crook - Manager, WMAP Safety Compliance

Steve Crook has a Bachelor of Science degree in Chemical Engineering from Purdue
University. He has 2] years of experience at the Savannah River Site, holding a variety
of positions in the waste management area including project engineering, environmental
compliance engineering and management, and nuclear safety compliance engineering and
management. For the last seven years Steve has been the manager of the Safety
Compliance group in Waste Management Area Project engineering. Prior to the
Savannah River Site, Steve held several positions in the petrochemical process industry
with Monsanto, and later duPont as a project engineer and later a process/production
engineer in ethylene and coproducts manufacturing.

P. N. Fairchild - TRU Engineering Lead, Wl;Iste Management Area Project

Mr. Peter Fairchild received a Bachelor of Science degree in Mechanical Engineering
from the University of South Carolina in 1988. He has been at the Savannah River Site
since 1988 and joined the Waste management Area Project (WMAP) Team in October of
2005. Peter is currently the TRU Engineering Lead for the Waste Management Area
Project. Before being assigned to WMAP, he served on the Facility Evaluation Board and
a Design Authority Engineer and Maintenance Engineer for Spent Fuel Programs. He has
had various other assignments at Savannah River including Separations Works

------EE-nnig"i,neering,--where-he--1lSsisted--with-the--1!eCCptanee-testing-for the II Canyon-Wamt­
Crane. Peter also served as Design Authority for Compressed Air and Emergency



Electrical Power Systems for Reactor Restart Division and in Spent Fuel Programs. Peter
has been active with several technical committees. He has served as Chairman of the Site
Predictive Maintenance Council, Chairman ofthe Site Lubrication and Filtration Council,
Spent Fuel Programs Conduct of Engineering Committee Representative and has
supported the Engineering Standards Board on issues related to compressed air,
lubrication and diesel fuel quality. He also co-authored the Diesel Fuel Quality chapter
of the DOE Backup Power Working Group Handbook and served as a core member of
the Electrical Power Research Institute, (EPRI) Diesel Fuel Owners Group.
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United States Government

memorandum
Department of Energy

Carlsbad Field Office
Carlsbad, New Mexico 88221

DATE:

REPLY TO
ATTN OF:

SUBJECT:

CBFO:OSO:RF:KJB:07-0565:UFC4700

Evaluation of WIPP Ventilation Systems in Response to Defense Nuclear Facilities Safety Board
Recommendation 2004-2, Final Reports

TO: James M. Owendoff, Chief Operations Officer for Environmental Management

In response to a memorandum for distribution dated March 30, 2007, from Ines Triay to
DOE Field Managers, the Carlsbad Field Office (CBFO) has prepared final reports in
accordance with DNFSB 2004-2 Ventilation System Evaluation Guidance (VSEG) to
support the Office of Environmental Management's (EM) response to Recommendation
2004-2. The attachments are final reports that include the requested information for the
Waste Isolation Pilot Plant (WIPP) ventilation systems. The specific systems are listed
below:

• Surface Waste Handling Building (WHB) Confinement Ventilation System (CVS)
Supporting Contact-Handled (CH) Waste Disposal Operations - System Designation
CH CVS 411 HV01,

• Surface WHB CVS Supporting Remote-Handled (RH) Waste Disposal Operations ­
System Designation RH CVS 411 HV02,

• Underground Ventilation CVS Supporting CH Waste Disposal Operations - System
Designation CH UG CVS VU01

• Underground Ventilation CVS Supporting RH Waste Disposal Operations - System
Designation RH UG CVS VU01.

WIPP Site evaluation teams utilized the VSEG Independent Review Panel (IRP) functional
classification criteria for system evaluations. Also, evaluations were performed utilizing
the WIPP CH waste disposal operations documented safety analysis (DSA), DOEIWIPP­
95-2065, Revision 10, November 2006, and the RH waste disposal operations DSA,
DOEIWIPP-06-3174, Revision 0, March 2006.

The tables included in each attached final report identify how the VSEG evaluation criteria
are met for the four listed WIPP Site CVSs. The system evaluations contained in the
reports do not identify any "gaps" between the installed systems' functional design and
performance expectations.

If you have any questions or comments regarding this material, please contact me at (505)
234-7300 or Mr. Vernon Daub at (505) 234-7208.

~Sd~
Manager
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James Owendoff

cc w/attachments:
V. Daub. CBFO .. ED
G. Basabilvazo, CBFO ED
G. Scott, CBFO ED
R. Farrell, CBFO ED
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F. Sharif, WTS ED
D. Busche, WTS ED
R. Elmore, WTS ED
CBFO M & RC
'ED denotes Electronic Distribution
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Definitions

Safety Class.
Safety Class (SC) systems structures and components (SSCs) are those whose
preventive or mitigative function is necessary to keep radiological material
exposure to the public below the off-site evaluation guideline, which is 25 rem
(roentgen equivalent man) total effective dose equivalent. The dose estimates to
be compared to it are those received by a hypothetical maximally exposed off-site
individual at the site boundary.

Safety Significant.
SSCs not designated as SC, but whose preventive or mitigative function is a major
contributor to defense in depth (DiD) and/or worker safety as determined from
hazards analysis. Safety Significant (SS) SSC designations based on worker
safety are limited to those whose failure is estimated to result in a prompt worker
fatality or serious injuries or significant radiological or chemical exposure to
workers.

Waste Isolation Pilot Plant (WIPP) procedure WP 09-CN3023, WI?? Functional
Classificationfor Design, Rev. 7 identifies greater than 100 rem to the worker as
the consequence for requiring consideration for functionally classifying an SSC as
SS.

Abbreviations and Acronyms

CH - Contact Handled

Ci - Curie

CMR - Central Monitoring Room

CMS - Central Monitoring System

CVS - Confinement Ventilation System

DBE - Design Basis Earth Quake

DBT - Design Basis Tornado

DiD - Defense in Depth

DSA - Documented Safety AnalySIS
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EG - Evaluation Guideline (25 rem TEDE to the maximally-exposed offsite individual as
defined in DOE-STD-3009-94)

FET - Facility Evaluation Team as defined in the VSEG

HEPA - High Efficiency Particulate Air

IRP - Independent Review Panel as defined in the VSEG

POD - Pressure Differential Damper

PE-Ci - Plutonium Equivalent Curies

PISA - Potentially Inadequate Safety Analysis

Pu-239 - Plutonium 239

rem - roentgen equivalent man

RH - Remote Handled

SC - Safety Class

SS - Safety Significant

SSCs - Systems, Structures and Components

SWB - Standard Waste Box

TEDE - Total Effective Dose Equivalent

TDOP - Ten Drum Over Pack

VSEG - Department of Energy, Deliverables 8.5.4 and 8.7 of Implementation Plan for
Defense Nuclear Facilities Safety Board Recommendation 2004-2, Ventilation System
Evaluation Guidance for Safety-Related and Non-Safety-Related Systems

WIPP - Waste Isolation Pilot Plant
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Executive Summary:

The Waste Isolation Pilot Plant (WIPP) site is a low level repository for radioactive
waste. Waste is characterized and shipped to WIPP in packages for disposal in the
repository. The container that the waste is packaged in prior to loading into
transportation containers (road casks) provides primary containment. There is no planned
normal operation at WIPP that allow for waste to be present external to the waste
package container primary containment. The waste container packages that are used for
disposal are removed from the transportation containers (road casks) in the Waste
Handling Building (WHB). From the time the packages are removed until they are
placed in the repository, the packages are contained within facilities and structures with
active confinement ventilation systems.

Contact Handled (CH) surface waste handling operations are performed in the CH
portion of the WHB. The CH Confinement Ventilation System (CVS) 411 EV01
provides the active CVS for the CH surface waste handling operations. This system is
not credited in the site Documented Safety Analysis (DSA) analyzed accident scenarios
to control hazardous release. The evaluated CVS performs a Defense in Depth (DiD)
function for the WIPP site. WIPP is a Hazard Category 2 facility. The facility evaluation
team (FET) used the independent review panel (IRP) directed functional classification
criteria for Safety Significant (SS). Based on the evaluation criteria, the system
evaluation did not reveal any "gaps" in the installed system's functional design or
performance expectations. The installed system's functional design and performance
expectations is commensurate with the identified site mission of receiving prepackaged
and characterized waste and emplacing the waste in the waste container packages in
which the waste is received on site. During the evaluation of the systems functional
design and performance expectations against the evaluation criteria and the facility DSA,
there was no discovery of a potentially inadequate safety analysis (PISA).

Introduction

Facility Overview

The WIPP is located in Eddy County in southeastern New Mexico. The WIPP is
located in an area of low population density with no industrial, commercial,
institutional, recreational or residential structures within the WIPP Site Boundary.

The WIPP is designed to receive and handle 500,000 cubic feet per year (ft3/yr)
(14,160 cubic meters per year [m3/yr]) CH waste and 10,000 ft3/yr (283 m3/yr)
RH waste. The WIPP facility is designed to have a disposal capacity for TRU
waste of 6.2 million ft3 (175,600 m\ The WIPP facility has sufficient capacity to
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handle the 250,000 ft3 (7,080 m3) ofRH waste. The WIPP is divided into surface
structures, shafts, and subsurface structures

The WIPP surface structures accommodate the personnel, equipment, and support
services required for the receipt, preparation, and transfer of waste from the
surface to the underground. The primary surface operations at the WIPP are
conducted in the WHB, which is divided into the CH waste handling area, the RH
waste handling area, and support areas. The CH waste handling area includes the
entrance airlocks, CH bay, a shielded storage room, and CH support facilities.
Vertical shafts, including the waste shaft, the salt handling shaft, the exhaust
shaft, and the air intake shaft, extend from the surface to the underground horizon.
The waste shaft is located between the CH and RH areas in the WHB.

The WIPP underground consists of the waste disposal area, construction area,
north area, and the waste shaft station area. The CH and RH waste disposal area is
a 100 acre area on a horizon located 2,150 feet beneath the surface in a deep,
bedded salt formation.

CH waste is disposed of in the rooms and panel entries of each room. CH waste
arrives to the WIPP in drum assemblies, SWBs, or TOOPs. Drum assemblies and
SWBs are stacked three high, and may be intermixed within rows and columns.
TOOPs are placed on the bottom row. Four-packs of 85-gallon drums and three­
packs of 100-gallon drums are placed on top of assemblies of the same type or
placed on the top row for stability.

The hazard classification category was determined in accordance with OOE-STO­
1027-92. The material at risk for the determination of the categorization was
defined as the maximum radiological contents of a single 55-gallon drum of CH
waste at 80 plutonium-239 equivalent curies (PE-Ci). Since this inventory
exceeds the Hazard Category 2 minimum threshold of 56 Ci for Pu-239, the WIPP
is categorized as a Hazard Category 2 facility.

Confinement Ventilation Strategy

The WIPP CVS are designed to provide confinement barriers utilizing high
efficiency particulate air (HEPA) filtration to limit releases of airborne radioactive
contaminants. Exhaust stacks are designed with elevated discharges and fresh air
supply intakes located away from the exhaust vents. The ventilation systems
provide pressure differentials that are maintained between building interior zones
and the outside environment. The WHB ventilation systems continuously filter
the exhaust air from waste handling areas to reduce the potential for release of
radioactive effluents to the environment. Airlocks for ventilation differential
pressure control are electrically interlocked and are provided in the following
locations:
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• At entrances to potentially contaminated areas to maintain a static barrier
• Between areas of large pressure differences to provide a pressure

transition and to eliminate high air velocity
• Between areas where pressure differentials must be maintained
• To minimize air movement from the WHB to the waste shaft

The ventilation systems include monitoring of the following operating
parameters:

• Pressure drop across each pre-filter and HEPA filter bank
• Air flow rates at selected points
• Pressure differentials surrounding areas of high potential for

contamination levels

Each supply air handling umt consists of filters, cooling coils, heating elements,
fans with associated duct work, and controls to condition the supply air
maintaining the design temperature during winter and summer. Fan operating
status, filter bank pressure drops, and static pressure differentials can be
monitored locally or in the CMR. Conditions that alarm in the CMR are excess
filter pressure drop and loss of air flow. Instruments and system components are
accessible for, and will be subject to, periodic testing and inspection during
normal plant operation.

The WHB supply and exhaust fans are designed and interlocked to maintain
building pressure negative with respect to atmospheric pressure and maintain the
design air flow pattern. During normal operation, if the operating exhaust/supply
fan fail, the corresponding supply/exhaust fan is stopped. The standby train is
started automatically and can also be started manually.

The Station C effluent sampling system continuously samples the air discharged
from the WHB exhaust vent downstream ofHEPA filtration. Tornado dampers,
constructed to withstand the design basis earthquake (DBE) and Design basis
tornado (DBT), are installed in all heating ventilation and air conditioning inlet
and exhaust openings in the WHB. In the event of a tornado, the WHB tornado
dampers will automatically close to prevent the outward rush of air caused by a
rapid drop in atmospheric pressure. Damper closure mitigates damage to HEPA
filters from a potential high differential pressure.

The WlIB exhaust fans and controls can be supplied by backup power in the
event that normal power is interrupted. In case of an off-site power failure, the
capability exists to selectively switch one exhaust fan to the backup power
system.

The filtration system consists of prefilters and HEPA filters sized in accordance
with design air flows utilizing industry standards for maximum efficiency. All
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nuclear grade HEPA filter banks are tested for conformance with ASME N510
(SOD HVOO, Heating, Ventilation and Air Conditioning System).

The CH surface CVS equipment was instaIled in the WHB facility in the mid
1980's. Between 1998 and 2000, the pneumatic control system was replaced
with a microprocessor based distributive control system. Constant volume
terminal units were instaIled in the supply system to enhance the stability of the
space pressure. The original design information is stiII maintained and available
via site records.

Currently an air recirculation modification is in progress. This is not considered a
major modification. Duct and dampers have been instaIled to aIlow air within
specific zones to be recirculated. The related control system is not yet functional
and is awaiting a window of opportunity for deployment. The recirculation
modification is being installed in accordance with DOE-HDBK-1169-2003
guidance and recommendations. The recirculation modification has been
evaluated and wiIl not negatively impact system confinement capabilities or
ALARA practices.

Major Modifications

The facility is not currently undergoing any major modifications that affect the
ventilation system or its operation. There are future plans under consideration to
make facility modifications to allow the shipment oflarger volume rectangular
waste containers. This facility modification wiIl have very limited impact to the
instaIled configuration of the CH surface CVS and even less impact on the
features and operation of the CVS.

Functional Classification Assessment

The WIPP procedure WP 09-CN3023, WIPP Functional Classification for Design, is the
site procedure used for functional classification.

Existing Classification

Based on site procedures the CH surface CVS of this evaluation is classified as a
balance of plant system providing a DiD function. This CVS is not credited in the
site DSA for providing a safety class or safety significant function.
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Evaluation

The FET used the proceduralized site process, WP 09-CN3023, to evaluate the
existing site functional classification of the CVS evaluated. Additionally, the
FET reviewed the site procedure for compliance with DOE regulations and
drivers to assess that the site procedure provides adequate assessment of
functional classification for site systems.

The CH surface CVS was found to have the proper existing functional
classification per WP 09-CN3023.

The procedure, WP 09-CN3023, was found to be inline with the DOE-STD-3009­
94 guidance for functional classification. The FET did discover one
typographical error in the procedure. The error is being corrected.

Summary

The existing facility functional classification is commensurate with the identified
site mission of receiving prepackaged and characterized waste and emplacing the
waste in the packages in which it was received, in the site repository.

System Evaluation

Identification of Gaps

The FET identified there were no gaps between the Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety-Related Systems (YSEG) evaluation
criteria and the installed system's functional design or performance expectations.

The FET used the IRP directed SS performance criteria for the evaluation in
accordance with the guidance in section 5.1 of the VSEG. Section 5.1 identifies
that all hazard category 2 nuclear facilities that do not challenge or exceed the
evaluation guideline (EG) will utilize SS performance criteria as identified in
Table 5-1 of the VSEG.

The evaluation verified all the VSEG established performance criteria for SS CYS
systems were adequately met by the CVS. The criteria established to be
mandatory for this evaluation were:

a. Materials of Construction should be appropriate for normal, abnormal
and accident conditions.
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b. Confinement ventilation systems shall have appropriate filtration to
minimize release.

c. Provide system status instrumentation and/or alarms.
d. Interlock supply and exhaust fans to prevent positive pressure

differential.
e. Post accident indication of filter break-through.
f. Reliability of control system to maintain confinement function under

normal, abnormal and accident conditions.
g. Control components should fail safe.
h. Administrative controls should be in place to protect confinement

ventilation systems from barrier threatening events.
1. Design supports periodic inspection and testing of filters and housing,

and tests and inspections are conducted periodically.
j. Filter service life program should be established.
k. Failure of one component (equipment or control) shall not affect

continuous operation.
1. Backup electrical power shall be provided to all critical instruments

and equipment to operate and monitor the CVS.
The above listed criteria are required for the system to adequately provide
mitigative DiD performance.

All other IRP established VSEG performance criteria, identified in Table 5-1 of
the VSEG, were non-mandatory. The non-mandatory criteria were identified
within the VSEG to be "applicable as required" or "credited by the facility DSA".
The facility DSA does not credit the CH surface CVS to prevent or control
hazardous release in the accident analyses.

Gap Evaluation

The FET identified there were no gaps between the VSEG evaluation criteria and
the installed system's functional design or performance expectations, whether
mandatory or non-mandatory.

Modifications and Upgrades

There are no required modifications or upgrade to the CH surface CVS since there
are no gaps between the established performance criteria and the install as
system's functional design or performance expectations.

Conclusion

The FET performed an evaluation of the CH surface CVS. The result of the evaluation
was a determination that the system's installed design and performance expectations met
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the evaluation perfonnance criteria established by the VSEG IRP for a Hazard Category
2 facility. There were no significant findings or proposed corrective actions as a result of
this evaluation.

The FET did identify the opportunity to improve pressure differential damper (POD)
control characteristics and component reliability by the installation of additional
controllers at specific PODs. The identified item is not a mandated change and is
recognized as opportunity for enhancement to be scheduled and processed based on site
priorities.
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Personal Profile:
Position:

Summary:

Richard F. Farrell
Nuclear Safety Specialist
U. S. DOE Carlsbad Field Office
(505) 234-8318

1. Environmental, Safety, and Health (E,S&H) professional with over 30 years of diversified
experience in nuclear and industrial safety, health physics, environmental/effluent monitoring,
regulatory compliance related to state-of-the-art nuclear facilities, and mining and mineral
extraction/ metallurgical processing.
2. Managed the development of the Waste Isolation Pilot Plant (WIPP) documented safety
analysis (DSA) for contact-handled and remote-handled transuranic (CH/RH-TRU) waste disposal
operations. Developed and the Department of Energy's (DOE) safety evaluation reports (SER) or
approval bases associated with the WIPP safety basis.
3. Developed and managed the Radioactive Source Materials License compliance programs for
a NRC licensed facility (an operating uranium mill/mine) including: radiological and industrial safety,
ALARA, quality assurance, occupational health, and underground mine ventilation engineering and
monitoring.

Experience:

U. S. Department of Energy; September 2007 - Present
Nuclear Safety Specialist Carlsbad Field Office (CBFO) Responsibilities include oversight
and integration of CBFOIWIPP radiological and nuclear safety, occupational health, and nuclear
safety management.
Safety Officer CBFO; August 2000 - September 2007 Responsibilities include oversight and
integration of CBFOIWIPP industrial, radiological and nuclear safety, and occupational health.

U. S. Department of Energy; September 1992 - August 2000
Radiological Safety Manager Carlsbad Area Office (CAO) Responsibilities include oversight and
management of CAOIWIPP radiological safety/control programs (10 CFR Part 835) and nuclear
safety management (10 CFR Part 830).

Westinghouse Electric Corporation; April 1990 - September 1992
Senior Engineer at the Waste Isolation Pilot Plant Responsibilities include the management
of interface activities with oversight and auditing groups, evaluation of applicable regulations
and DOE orders, and support of audits of waste generator sites with regard to waste
acceptance criteria.

Homestake Mining Company; 1977 - April 1990
(Nuclear Regulatory Licensed Uranium Milling and Mining)
Environmental Safety and Health Department On-Site Manage; 1983 - April 1990
Responsible for radiation safety/health programs as the radiation safety officer (RSO) for the
Nuclear Regulatory Commission (NRC) licensed facility. Responsibilities included department
administration, industrial safety/health, emergency management, RCRA compliance and
hazardous waste management, CERCLA remediation and monitoring activities, occupational
health and regulatory compliance.
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Radiation Protection Administrator; 1980 - 1983 Responsibilities included management of
the health physics, oand hazardous waste activities, training, environmental and effluent
monitoring, and regulatory compliance. Served as the RSO for a NRC licensed facility.
Radiological Safety/Environmental Engineer; 1977 - 1980 Responsibilities included
evaluation of radiological safety, health physics assessment, monitoring data, and the
development of monitoring and emission control programs to assure compliance with
occupational and environmental regulations.

Education:

B.S. - Chemistry major - biology minor, Northern Arizona University, 1975.
Twelve (12) semester hours of graduate level chemistry class work, and six (6) semester hours
of graduate level radioactive waste management; University of New Mexico; 1981 and 1992,
respectively.
Strong background in applied mathematics and statistics equivalent to a minor area of study
[twenty (20) semester hours], Brigham Young University; 1993 - 1996.
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Attachment 1

Personal Profile:
Position:

Summary:

Curtis A. Chester
Engineering Manager
Integrated Waste Handling Engineering
Washington TRU Solutions LLC
WIPP Site

Mr. Chester is the Washington TRU Solutions manager of the Integrated Waste Handling
Engineering (IWHE) group. IWHE is responsible for the technical ownership of all equipment
used in the waste handling process, both Contact Handled and Remote Handled. Mr. Chester's
staff consists of 17 engineers engaged in oversight of systems that include such diverse
applications of engineering as robotics in waste processing, radiological monitoring systems,
pumping and distributions systems for fire suppression, industrial material handling systems,
facility structural integrity (including seismic and tornado loading) and confinement ventilation.
The IWHE group is tasked with monitoring, maintaining, designing and planning the
implementation of regulatory requirements associated with aspects of safety, environmental and
radiological requirements for the site waste handling process. As manager of the IWHE group,
Mr. Chester is responsible for administration of the proper oversight, review and approval of the
actions implemented by the group.

Mr. Chester has participated in two successful Operational Readiness Reviews while at WIPP
and was the lead engineer in the successful completion of the Remote Handled readiness
review completed in January of 2007 including the system Start-up Testing and the system Line
Management Assessment. Mr. Chester's experience and accomplishments in mechanical
design, shop fabrication, procurement, engineering application of quality control and application
of industrial process control make him uniquely suited for management of the IWHE group.

Professional History:

Manager / Integrated Waste Handling Engineering (1998 to present)
WGII Washington TRU solutions Carlsbad, New Mexico
Management of personnel employed in the development and implementation of strategies,
resource allocations, baselines, and project execution plans for package handling equipment,
system upgrades, and processes supporting the disposal of Defense Nuclear Waste.
Successes and competence have been identified with a continuous progression of assignments
from support engineer to engineering staff management.

Project Engineer / Staff Consultant (1993 to 1997)
Duke Engineering & Services Carlsbad, New Mexico
Provide design, analysis, and project management services to engineering and maintenance
staff at the Waste Isolation Pilot Plant (WIPP).

Product Integrity Engineer/ Lead Manufacturing Engineer (1990 to 1993)
Martin Marietta Corporation Albuquerque, New Mexico
Develop and maintain process flow instructions and configuration management for multiple
process lines. Conduct engineering analysis on mechanical structures and assemblies.
Develop and implement quality, cost effective manufacturing practices regarding station layouts,
sequence of operations, and tooling requirements.

Staff Engineer (1989-1990,1993)
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Pharmacia SP Albuquerque, New Mexico
Perform engineering analysis on equipment. Develop equipment enhancements. Design and
prototype special devices.

Education:

B.S. in Mechanical Engineering, UNM Albuquerque, NM, 1989

Publications:

"Final Results of the WIPP RH TRU Facility Shielding Analysis". 2002
"Exhaust Shaft Hydraulic Assessment Data Report". 1996
"Room Q Data Report: Test Borehole Data From December 7, 1993, through July 7, 1995".
1995
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Personal Profile:
Position:

Summary:

Randy D. Elmore
Cognizant System Engineer
Confinement Ventilation Systems
Washington TRU Solutions LLC
WIPP Site

Mr. Elmore is an engineer with over twenty years of experience with HVAC systems used for
environmental, commercial and industrial applications including medical isolation suites,
industrial clean room and laboratory and confinement ventilation systems. Experience includes
the design, installation, start-up and oversight of isolation environments established through
both positive and negative pressure differentials. Design activities have included not only air
and equipment side but pneumatic, electronic and microprocessor design, programming, and
start-up. Ancillary experiences and skills include cost estimation, project management,
budgeting and system and personnel management.

Professional History:

Washington TRU Solutions, LLC. Carlsbad, New Mexico, 2001 - present:

Simplex Time Recorder, Inc., Lubbock, Texas, West Texas Marketing and Management
Representative, 1998 to 2000

CSG (Compliance Services Group), Lubbock, Texas, Project Manager, 1996 to 1998

Con-Tech (Control Technologies), Lubbock, Texas, Co-Founder and Principal, 1992 to 1996

David G. Halley & Co., Inc., Lubbock, Texas, Sales Engineer / Stockholder, 1986 to 1992

Texas Instruments, Abilene, Texas, Project Engineer, 1985 to 1986

Williams, Tippet, and Associates, Inc., Abilene, Texas, Design Engineer, 1984 to 1985

Shell Pipeline Corp., Hamlin, Texas, Roustabout / Relief Technician, 1980 to 1982

Education:

B.S. in Mechanical Engineering, Texas Tech University, 1984 (Magna Cum Laude)

Professional Organizations:

Academy of Mechanical Engineers, Texas Tech University (Faculty Advisory Council, inducted
April 2004)
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Attachment 1

Personal Profile:
Position:

Summary

John J. Garcia
Senior Manager
Deputy Engineering Manager
Washington TRU Solutions LLC
WIPP Site

Proven executive level manager experienced in strategic planning, Program Management,
Operations and Engineering management and business/product development of state-of-the-art
nuclear facilities. Twenty-five plus years of progressive management experience. Proven ability
to build new organizations, reorganize troubled organizations and expand into additional
markets. Innovative problem solver and effective communicator adept in delivering superior
customer service and developing new business.

Professional Experience:

Washington TRU Solutions, LLC, Carlsbad, NM - 6/1988 to Present

Deputy Engineering Manager (01/05 to Present)

• Management responsibility for implementation/improvement/maintenance of the site
engineering and Nuclear Safety Programs.

Safety, Health, Security and Technical Support (02/03 to 01/05)

• Responsible for establishing and maintaining facility safety and health programs.
Accomplished over 2 million work hours without a lost workday.

• Responsible for approximately 60 + employees and budget of 10 million.

Deputy Assistant General Manager Operations and Chief Engineer (02/01 to 02/03)

• Responsible for all site engineering issues listed under Engineering Manager
• Deputy Assistant General Manager Operations responsible for 400+ employees and

budget of $80 Million.

Engineering Manager (Westinghouse Waste Isolation Division -1995 to 2001)

• Responsible for 100+ employees and annual budget of $22 million.
• Assisted General Manager in establishing strategic direction and policy for the division.
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Attachment 1

• Managed an integrated, multi-disciplined infrastructure including business systems,
multi-disciplined engineering functions, facility construction and configuration
management processes.

• Maintained Nuclear Regulatory Commission package compliance and maintenance,
generator site interface, transportation planning and tracking, Waste Acceptance Criteria
requirements generation, and designed and maintained the WIPP Waste Information
System for the National TRU (Transuranic Waste) Program.

Successive Engineering Management Positions including Manager, Program
Management (1988-1995)

• Responsible for 35+ employees and budgets in excess of $12 million in preparation for
start-up of the facility.

• Managed the division's budgeting and scheduling work scope.
• Integrated program details to establish current year budgets and five year planning.
• Tracked division performance and provided division support for program planning of

major DOE or division initiatives.

Westinghouse Hanford Company, Hanford, WA - 1972 t01988

Engineering Positions of increasing responsibility leading to Manager, Waste Package,
Repository and Seals Analysis Section

• Directed activities of 18 engineers and scientists and a budget of $4.5 million.
• Oversaw performance of critical engineering analyses and development of computer

code to support design verification for the section.
• Designed software analytical packages for evaluating geotechnical, mechanical,

hydrological, and thermal performance of the facility.

Education

B. S. - Mechanical Engineering, University of Texas, EI Paso

Additional Master's Level Engineering courses

National Institute for Learning: "The Project Management Certificate Course"

Fluent in English and Spanish
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CH Surface CVS
Attachment 2

Table 4-3 Data Collection Tables.xls

Confinement Ventilation Documented Safety Analvsis Information
Facility: CH Surface CVS 411 HV01 Hazard Category 2 Performance Expectation

Doses Confinement Ventilation System Function
Type Confinement Bounding Classification DSA

Bounding unmitigated / 4.3.x.1 or Functional Performance
Accidents Active Passive mitigated SC SS DID 4.4.x.1 Requirements Requirements Compensatory Measures

Performance of Facility Evaluation did not revea
(1-Fire) N/A X 23.2/ N/A X N/A any vulnerability. No Compensatory Measures

required.

(2 -Explosion) > 25 rem /
Performance of Facility Evaluation did not revea

X X N/A any vulnerability. No Compensatory Measures
N/A Prevented

required.

(3_Loss of Performance of Facility Evaluation did not revea
Containment / X 3.1/ N/A X N/A any vulnerability. No Compensatory Measures
Confinement)

required.
N/A

(4 -Direct
Radiological/ N/A N/A N/A N/A None Identified Based on Risk

Chemical
Exposure)

(5 -Nuclear
Not credible for the WIPP due to WAC

N/A N/A N/A N/A requirements/restrictions and established waste
Criticality)

handlina procedures/processes.
(6 -External

X N/A X N/A
Frequency of an aircraft crash iinto the WHB is

Hazards) N/A Beyond Extremely Unlikely

(7 -Natural 23.2 rem /
Performance of Facility Evaluation did not reyea

Phenomena) N/~
X

prevented
X N/A any vulnerability. No Compensatory Measures

reauired.
The Identified Confinement Ventilation System prOVides Defense In Depth to accidents assolcated with operational and natural phenomenon events that could affect CH waste.
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Attachment 3 CH Surface CVS 411 HVOl

Table 5-1 Ventilation System Perfonmance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: CH Surface CVS 411 HV01 Hazard CateQorv 2 - Active CVS

Evaluabon Criteria Safety Sign. IRP Class Discussion Reference Criteria met by
Pressure Differenbals should be Applies Number of zones as credited by accident DOE-HDBK-1169 The CVS is not credited in any analyzed accident scenario to control
maintained between zones and analysis to control hazardous release; (2.2.9). ASHRAE hazardous release. The CH ventilabon is designed with different

atmosphere demonstrate by use considering potenbal Design Guide confinement zones established with cascading space pressure set
in-leakage points ,respecbve to atmosphere. established to control flow from

areas of lower contamination to areas of higher contamination in

1
accordance with gUidance as established in DOE-HDBK-1169-2003,
Chapter 2. Since all containers shipped to WlPP are certified to be

free of external contamination and there is no plan to open the
containers at WlPP, the DSA does not credit the confinement
ventilation system for the prevention of release in any accident

scenano.

Materials of Construcbon should Applies DOE-HDBK-1169 Provisions for accident and abnonmal conditions have been considered
be appropriate for nonmal, (2.2.5), ASME AG-1 in the construcbon of the CVS. Fans ducts and dampers are

abnormal and accident condibons constructed of galvanized steel which is adequate based on the
constituents that can reasonably be expected to exist in the air stream.
The HEPA filter housings are fabricated of Stainless Steel to minimize

2 the potenbal of corrosion on filterlhousing interface surfaces and to aid
in contaminabon clean-up should an accidental release occur. There

is no reasonable expectabon of corrosive fumes, spontaneous
combustion, or explosion during processing. Waste is shipped to

WlPP in sealed containers with regulated constituents regulated by the
Waste Acceptance Criteria (WAC).

Exhaust system should withstand Applies As required by accident analysis to prevent DOE-HDBK-1169 The DSA does not credit the CVS in any prevention of accidental
anticipated normal, abnormal and accident release (2.4), ASHRAE release. The system is designed to withstand anbcipated normal,
accident system conditions and Design Guide abnonmal and accident condibons and maintain integrity. Explosions

maintain integrity that would cause overpressure of the CVS is not a credible scenario
based on the site processes and in place administrabve controls

(primarily the WAC). Fire propagation from a source to the filters is

3 not a credible scenario based on the amount of combusbbles present
in the building, the non combusbble materials of construction of the

building and the non-combustible materials of construction of the CVS
components (combustibles protected by the administrabvely controlled

combustible loading program). Both Design Base Earthquake and
Tornado considerations have been accounted for in the construction

and operation of the WHB.

Confinement venblation systems Applies Address: 1) Type of filter (e.g" HEPA, ASME AG-l, DOE Filter quantity and size has been selected based on maximum flow
shall have appropriate filtration to sand, sintered metal); 2) Filter Sizing (flow HDBK-1169 (2.2.1) rate through the HEPA media of 5 ftlmin. The decontamination factor

minimize release capacity and pressure drop); 3) is of no consequence to the DSA since CVS is not credited for any
Decontaminabon Factor vs. accident accident scenarios. The waste handling process is relatively clean

4
analysis assumpbons with minimal air borne particulate generated. Equipment is electrically

powered and there are no machining or chemical process used that
would generate significant amounts of particulate or gases. The single
stage of prefilters is appropriate to prolong the life to the HEPA filters.
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Attachment 3 CH Surface CVS 411 HV01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Sign~icant

Facllitv: CH Surface CVS 411 HV01 Hazard CateQorv 2 - Active CVS
Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Provide system status Applies Address key information to ensure system ASME AG-1, DOE- The HEPA filter housings are fitted with pressure monrtoring capabilrty
instrumentation and/or alarms operability (e.g., system delta-P, filter HDBK-1169, for each HEPA filter bank with both local and remote readout. Remote

pressure drop) ASHRAE Design alarms indicate a pressure drop that exceeds set point (alarm function

5
Guide (Section 4) is provided in the Central Monitoring Room (CMR». WlPP has

implemented a very conservative pressure drop limit of 5 inches W.g.
for HEPA filter dp. Additional instrumentation provides local and

remote indication of air flow with remote alarm in the CMR.

Interlock supply and exhaust fans Applies DOE-HDBK-1169, Automated controls provide for interlock between the Supply Air units
to prevent positive pressure ASHRAE Design and the associated Exhaust Air Fans. On the loss of an exhaust fan,

6 differential Guide (Section 4) the associated supply air fan is shut down. Redundant exhaust air fan
and supply air unit is automatically started when the lead ventilation

set is "shut-down".

Post accident indication of filter Applies Instrumentation supports post-accident TECH-34 Local and remote indication of HEPA filter differential pressures and

7 break-through planning and response proof of air flow provide indication of filter status for post-accident
planning and response.

Reliability of control system to Applies Address, for example, impacts of potential DOE-HDBK-1169 The confinement ventilation system is comprised of two completely
m~int;)in confinement function common mode failures from events that (2.4), ASHRAE separate "trains" of equipment providing supply air flow, exhaust air
under normal. abnormal and would require active confinement function. Design Guide flow and confinement filtration (supply fan, exhaust fan and HEPA filter

accident conditions unit). Each "train" is controlled through independent controls and
8 instrumentation. Automated controls can be manually overridden at

the local control panel. Common equipment such as space supply
flow control and space pressure control via variable exhaust are

designed to fail safe providing active confinement ventilation.

Control components should fail Applies DOE-HDBK-1169 Automated controls are designed to fail safe. Pressure Differential
safe (2.4) Dampers fail open. Local supply flow controls fail in the last controlled

9 position. Exhaust system failure stops associated supply air. Failure
of one "train" causes the automatic start of the back-up "train". Train

controls can be manually overridden.

Confinement ventilation systems Applies As required by the accident analysis for DOE-HDBK-1169 The DSA does not credit the HEPA filtration in the prevention of the
should withstand credible fire existing facilities, must address protection (10.1), DOE-STD- release of hazardous materials. Fire propagation from a source to the

events and be available to operate of fiber media 1066 filters is not a credible scenario based on the non combustible
and maintain confinement materials of construction of the building, the non-combustible

10 materials of construction of the CVS components and the amount of
combustibles present in the building (building loading of combustibles

protected by the administratively controlled combustible loading
program).

Confinement ventilation systems Applies As required by the accident analysis for DOE-HDBK-1169 The building zones, the construction of the building and the site
should not propagate the spread of existing facilities, Address fire barriers, fire (10.1), DOE-STD- processes are such that fire dampers and fire suppression within the

fire damper arrangements 1066 HEPA filter units is not required. Fans ducts and dampers are

11 constructed of galvanized steel which is adequate based on the
constituents that can reasonably be expected to exist in the air stream.

Filters and filter housing are constructed of materials such as to not
propagate the spread of a fire.
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Attachment 3 CH Surface CVS 411 HV01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: CH Surface CVS 411 HV01 Hazard CateQory 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Confinement ventilation systems Applies If the active CVS is not cred~ed in a ASME AG-1 AA, DOE The elements of the CVS credited during a seismic event are the
should safely withstand seismic accident condition, there is no 0420.1B, DOE- seismic/tornado dampers. These dampers are designed and installed

earthquakes need to evaluate that performance and/or HDBK-1169 (9.2) in a manner to protect ventilation penetrations of the building envelope

12 design attribute for the CVS. Any seismic during a seismic event (close on seismic event). The closing of the
impact on the CVS will be based on the dampers provides for the maintenance of the secondary confinement

current functional requirements in the DSA boundary provided by the building envelope during a seismic event.

Confinement ventilation system Applies If the active CVS is not cred~ed in a DOE 0420.1 B, DOE- The elements of the CVS credited during a tornado event are the
should safely withstand tornado tornado condition, there is no need to HDBK-1169 (9.2) seismic/tornado dampers. These dampers are designed and installed

depressurization evaluate that performance and/or design in a manner to protect ventrlation penetrations of the building envelope
attribute for the CVS. Any tornado impact during a tornado event (close on event). The dosing of the dampers
on the CVS will be based on the current provides for the prevention of the rapid depressurization, caused by a

13 functional requirements in the DSA tornado, from damaging the confinement banrier provided by the HEPA
filters. Rapid depressurization of the exhaust system could cause the

filters to be "sucked" through the housing if not properly protected.
The tornado dampers are designed to provide that protection.

Confinement ventilation system Applies If the CVS is not credited in a wind DOE 0420.1B, DOE- The DSA does not credit the confinement ventilation system in the
should safely withstand design condition, there is no need to evaluate that HDBK-1169 (9.2) event of high winds. The CVS supply, exhaust and filtration systems

wind effects on system performance and/or design attribute for the are housed within the Waste Handling Building and therefore
14 performance CVS. Any wind impact on the CVS protected from the effects of reasonably assumed high wind events.

performance will be based on the current
NP analysis in the DSA

Confinement ventilation system Applies If the CVS is not credited for this event, DOE 0420.1 B. DOE- There are no other natural phenomenon events identified in the DSA
should w~hstand other NP events there is no need to evaluate that HDBK-1169 (9.2) which credit the CVS to prevent the release of hazardous materials.

considered credible in the DSA performance and/or design attribute for the
15 where the CVS is credited CVS. Any impact on the CVS performance

will be based on the current NP analysis in
the DSA

Administrative controls should be Applies Ensure appropriately thought out response DOE 0420.1B The DSA describes measures that are implemented to protect the
established to protect confinement to external threat is defined (e.g.. pre-fire facility and structures from credible banrier threatening events at the

16 ventilation systems from barrier plan) facility level. The CVS systems are not specifically identified. however
threatening events the administrative controls that are inst~uted to protect the facility

provide CVS protection.

Design supports the periodic Applies Ability to test for leakage per intent of N51 0 DOE-HDBK-1169 W1PP utilizes a computerized history and maintenance planning
inspection and testing of fillers and (2.3.8), ASME AG-1, system (CHAMPS) to track the performance and periodicity of
housing, and tests and inspections ASME N510 confinement ventilation inspections and testing. System walk-downs

17 are conducted periodically are performed annually and aerosol penetration tests (in accordance
with the intent of N510) are conducted on an annual basis per

CHAMPS generated work orders.

Instrumentation reqUired to support Applies Credited instrumentation should have DOE-HDBK-1169 No CVS instrumentation is credited in the DSA in the prevention of the
system operability is calibrated specified calibration/surveillance (2.3.8) release of hazardous materials in any accident scenario. W1PP

18 requirements. Non-safety instrumentation utilizes the CHAMPS system and periodic maintenance work orders to
should be calibrated as necessary to generate and track the periodic calibration of instrumentation required

support system functionality. to support the CVS operability.

Integrated system performance Applies required responses assumed in the DOE-HDBK-1169 There are no CVS required responses in any DSA analyzed accident

19 testing is specified and performed accident analysis must be periodically (2.3.8) scenario.
confirmed induding any time constraints
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Attachment 3 CH Surface CVS 411 HV01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: CH Surface CVS 411 HV01 Hazard Cateaorv 2 - Active CVS

Evaluation Criteria Safely Sian. IRP Class Discussion Reference Criteria met by
Filter service life program should Applies Filter life (shelf life, service life, total life) DOE-STD-1169 (3.1 'MPP has instituted a filter service life program. Filters are being

be established expectancy should be determined. and Appendix C) changed out to assure filters are no more than 10 years old. There is
Consider filter enVIronment, maximum no significant source for potential chemical exposure, radiological
delta-P, radialogicalloading, age, and exposure or other damaging environmental impacts to the filter media,

20 potential chemical exposure. housings or seals. 'MPP has set a differential pressure limit of 5
inches water gauge across the filters. Filters are changed on age or
filter pressure drop (Which ever occurs first). Because the process

and environment are so clean, 'MPP has historically changed filters on
age long before pressure drop became an issue.

Failure of one component Does Not Apply Address potential failures (example failures DOE 0420.1 B, Although not applicable, continuous operation is supported through

21
(equipment or control) shall not fan, back-up power supply, SWitchgear) Facility Safety, redundant equipment and fail safe configuration of common mode

affect continuous operation Chapter I. Sec. 3.b(8) equipment. There is no single point failure in the CVS that will
preclude continuous operation.

Automatic backup electrical power Does Not Apply DOE-HDBK-1169 Not applicable - see below
shall be provided to all critical (2.2.7)

22 instruments and equipment
required to operate and monitor

theCVS
Backup electrical power shall be Applies DOE-HDBK-1169 The confinement ventilation system IS powered through switch gear

provided to all critical instruments (2.2.7) such that on a loss of availability of commercial power, the CVS,
23 and equipment required to operate system critical instrumentation and associated monitoring equipment

and monitor the confinement can be powered from the site diesel generators.
ventilation system

Address any specific functional Applies 10 CFR 830, Subpart There are no additional CVS requirements credited by the DSA that
requirements for the CVS (beyond B have not been previously covered.

24 the scope of those above) credited
in the DSA
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Definitions

Safety Class.
Safety Class (SC) systems structures and components (SSCs) are those whose
preventive or mitigative function is necessary to keep radiological material
exposure to the public below the off-site evaluation guideline, which is 25 rem
(roentgen equivalent man) total effective dose equivalent. The dose estimates to
be compared to it are those received by a hypothetical maximally exposed off-site
individual at the site boundary.

Safety Significant.
SSCs not designated as SC, but whose preventive or mitigative function is a major
contributor to defense in depth (DiD) and/or worker safety as determined from
hazards analysis. Safety Significant (SS) SSC designations based on worker
safety are limited to those whose failure is estimated to result in a prompt worker
fatality or serious injuries or significant radiological or chemical exposure to
workers.

Waste Isolation Pilot Plant (WIPP) procedure WP 09-CN3023, WI?? Functional
Classificationfor Design, Rev. 7 identifies greater than 100 rem to the worker as
the consequence for requiring consideration for functionally classifying an SSC as
SS.

Abbreviations and Acronyms

ALARA - As Low as Reasonably Achievable

CH - Contact Handled

Ci - Curie

CMR - Central Monitoring Room

CMS - Central Monitoring System

CVS - Confinement Ventilation System

DBE - Design Basis Earth Quake

DBT - Design Basis Tornado

DiD - Defense in Depth
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DSA - Documented Safety Analysis

EG - Evaluation Guideline (25 rem TEDE to the maximally-exposed offsite individual as
defined in DOE-STD-3009-94)

FET - Facility Evaluation Team as defined in the VSEG

HEPA - High Efficiency Particulate Air

IRP - Independent Review Panel as defined in the VSEG

POD - Pressure Differential Damper

PE-Ci - Plutonium Equivalent Curies

PISA - Potentially Inadequate Safety Analysis

Pu-239 - Plutonium 239

rem -- roentgen equivalent man

RH - Remote Handled

SC - Safety Class

SS - Safety Significant

SSCs - Systems, Structures and Components

SWB - Standard Waste Box

TEDE - Total Effective Dose Equivalent

TDOP - Ten Drum Over Pack

UG - Underground

VSEG - Department of Energy, Deliverables 8.5.4 and 8.7 ofImplementation Plan for
Defense Nuclear Facilities Safety Board Recommendation 2004-2, Ventilation System
Evaluation Guidance for Safety-Related and Non-Safely-Related Systems

WIPP - Waste Isolation Pilot Plant
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Executive Summary:

The Waste Isolation Pilot Plant (WIPP) site is a low level repository for radioactive
waste. Waste is characterized and shipped to WIPP in packages for disposal in the
repository. The container that the waste is packaged in prior to loading into
transportation containers (road casks) provides primary containment. There is no planned
normal operation at WIPP that aIIows for waste to be present external to the waste
package container primary containment. The waste container packages that are used for
disposal are removed from the transportation containers (road casks) in the Waste
Handling Building (WHB). From the time the packages are removed until they are
placed in the repository, the packages are contained within facilities and structures with
active confinement ventilation systems.

The field evaluation team (FET) used the independent review panel (IRP) directed
functional classification criteria for safety significant (SS). Based on the evaluation
criteria, the confinement ventilation system (CYS) evaluation did not reveal any "gaps"
in the instaIIed system's functional design or performance expectations. The instaIIed
system's functional design and performance expectations is commensurate with the
identified site mission of receiving prepackaged and characterized waste and emplacing
the waste in the waste container packages in which the waste is received on site. During
the evaluation of the systems functional design and performance expectations against the
evaluation criteria and the facility Documented Safety Analysis (DSA), there was no
discovery of a potentiaIIy inadequate safety analysis (PISA).

Introduction

Facility Overview

The WIPP is located in Eddy County in southeastern New Mexico. The WIPP is
located in an area of low population density with no industrial, commercial,
institutional, recreational or residential structures within the WIPP Site Boundary.

The WIPP is designed to receive and handle 500,000 cubic feet per year (ft3/yr)
(14,160 cubic meters per year [m3/yr]) Contact Handled (CH) waste and 10,000
ft3/yr (283 m3/yr) Remote Handled (RH) waste. The WIPP facility is designed to
have a disposal capacity for TRU waste of 6.2 miIIion ft3 (175,600 m3). The
WIPP facility has sufficient capacity to handIc the 250,000 fe (7,080 m3) of RH
waste. The WIPP is divided into surface structures, shafts, and subsurface
structures.

The WIPP surface structures accommodate the personncI, equipment, and support
services required for the receipt, preparation, and transfer of waste from the
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surface to the underground (UG). Vertical shafts, including the waste shaft, the
salt handling shaft, the exhaust shaft, and the air intake shaft, extend from the
surface to the UG horizon. The waste shaft is located between the CH and RH
areas in the WHB.

The WIPP UG consists of the waste disposal area, construction area, north area,
and the waste shaft station area. The CH and RH waste disposal area is a 100 acre
area on a horizon located 2,150 feet beneath the surface in a deep, bedded salt
formation.

CH waste is disposed of in the rooms and panel entries of each room. CH waste
arrives to the WIPP in drum assemblies, Standard Waste Boxes (SWBs), or Ten
Drum Over-packs (TOOPs). Drum assemblies and SWBs are stacked three high,
and may be intermixed within rows and columns. TOOPs are placed on the
bottom row. Four-packs of 85-gallon drums and three-packs of 100-gallon drums
are placed on top of assemblies of the same type or placed on the top row for
stability.

The hazard classification category was determined in accordance with OOE-STD­
1027-92. The material at risk for the determination of the categorization was
defined as the maximum radiological contents of a single 55-gallon drum of CH
waste at 80 plutonium-239 equivalent curies (PE-Ci). Since this inventory
exceeds the Hazard Category 2 minimum threshold of 56 Ci for Pu-239, the WIPP
is categorized as a Hazard Category 2 facility.

Confinement Ventilation Strategy

The UG ventilation system serves the WIPP UG to provide acceptable working
conditions and a life-sustaining environment during normal operations and off
normal events including waste handling accidents. All equipment and components
of the CH UG CVS are located on the surface and provide ventilation to the UG
through the mine exhaust shaft. In the event of a breach of waste containers, the
UG ventilation system provides air flow away from the worker. Upon the
detection of air borne radioactivity or the notification of a radiation control event,
the ventilation system is either automatically or can be manually switched to
provide high efficiency particulate air (HEPA) filtration of the mine exhaust.

The UG ventilation system is designed as an exhausting system that maintains the
working environment below atmospheric pressure. The UG mine ventilation is
designed to supply sufficient quantities of air to all areas of the repository. UG
ventilation is divided into four separate flow paths supporting the waste disposal
area, the construction area, north area, and the waste shaft station. All four air
circuits combine near the exhaust shaft, which acts as the common discharge from
the underground. A pressure differential is maintained between the construction
circuit and the waste disposal circuit to ensure that any leakage is towards the

7



disposal circuit. The pressure differential is produced by the surface exhaust fans
in conjunction with the underground air regulators. Pressure differentials across
selected bulkheads between ventilation circuits are monitored from the Central
Monitoring Room (CMR).

The UG ventilation system consists of six centrifugal exhaust fans (three main
fans in the normal flow path and three smaller fans in the filtration flow path), two
identical HEPA filter assemblies arranged in parallel, isolation and back draft
dampers, a filter bypass arrangement, and associated ductwork. The main fans
are used during normal operation to provide a nominal underground flow. During
filtration operations only one filtration fan is in service and all other main and
filtration fans are stopped and isolated. Anyone of the three filtration fans is
capable of delivering 100 percent of the design flow rate with the HEPA filters at
their maximum pressure drop. The UG ventilation system is operated as follows:

• Normal Mode - During normal operation, five different levels of
ventilation can be established to provide five different air flow quantities.

• Filtration Mode - This mode mitigates the consequences of a waste
handling accident releasing radioactive contamination to the environment
by providing a HEPA filtered air exhaust path from the underground and
also reducing the air flow.

Filtration is activated automatically on a high radiation signal from one of the
continuous air monitors in the exhaust of the active disposal room, or manually by
the CMR operator, through the central monitoring system (CMS), when notified
of a waste handling event underground. The operating status of the exhaust fans
are displayed in the CMR and provisions to switch to filtration are provided. An
alarm for excessive pressure drop across the filters is actuated at a predetermined
level. Filter differential pressure is displayed locally and in the CMR. Instruments
and system components are accessible for periodic testing and inspection during
normal plant operation.

Under normal operating conditions, the ventilation system functions continuously.
The UG ventilation system filtration fans can be connected to the backup power
supply, one at a time, in the event that normal power is lost. Air is routed through
the individual disposal rooms within a panel using UG bulkheads and air
regulators.

Each HEPA filter assembly that serves the UG is equipped with two banks of
prefilters and two banks of HEPA filters. All nuclear grade HEPA filter banks are
tested for conformance with ASME N510.

The system was installed in stages starting in the mid 1980s. Originally the
smaller exhaust filtration fans were installed. Two of the larger main fans were
installed in the early 1990s with the third main fan installed in 1996 - 1997. The
original design information is maintained and available at WIPP.
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Major Modifications

The facility is not currently undergoing any major modifications that affect the
ventilation system or its operation.

Functional Classification Assessment

The WIPP procedure WP 09-CK3023, WIPP Functional Classification for Design, is the
site procedure used for functional classification.

Existing Classification

Based on site procedures the CH UG CVS of this evaluation is classified as a SS
system. This CVS is credited in the site DSA for preventing prompt, significant
radiological or chemical exposure to workers.

Evaluation

The FET used the proceduralized site process, WP 09-CN3023, to evaluate the
existing site functional classification of the CVS evaluated. Additionally, the
FET reviewed the site procedure for compliance with DOE regulations and
drivers to assess that the site procedure provides adequate assessment of
functional classification for site systems.

The CH UG CVS was found to have the proper existing functional classification
per WP 09-CN3023.

The procedure, WP 09-CN3023, was found to be inline with the DOE-STD-3009­
94 guidance for functional classification. The FET did discover one
typographical error in the procedure. The typographical error is being corrected.

Summary

The existing facility CH UG CVS functional classification is appropriate. The
system provides ventilation required for industrial safety issues and directs
airflow away from the workers in various DSA analyzed accident scenarios.

9



System Evaluation

Identification of Gaps

The FET identified there were no gaps between the Ventilation System Evaluation
Guidance for Safety-Related and NOIl-Safety-Related Systems (VSEG) evaluation
criteria and the installed system's functional design or performance expectations.

The FET used the IRP directed SS performance criteria for the evaluation in
accordance with the guidance in section 5.1 of the document from the VSEG.
Section 5.1 identifies that all hazard category 2 nuclear facilities that do not
challenge or exceed the evaluation guideline (EG) will utilize SS performance
criteria as identified in Table 5-1 of the VSEG.

The evaluation verified all the VSEG established performance criteria for SS CVS
systems were adequately met by the CVS. The criteria established to be
mandatory for this evaluation were:

a. Materials of Construction should be appropriate for normal, abnormal
and accident conditions.

b. Confinement ventilation systems shall have appropriate filtration to
minimize release.

c. Provide system status instrumentation and/or alarms.
d. Post accident indIcation of filter break-through.
e. Reliability of control system to maintain confinement function under

normal, abnormal and accident conditions.
f. Control components should fail safe.
g. Administrative controls should be in place to protect confinement

ventilation systems from barrier threatening events.
h. Design supports periodic inspection and testing of filters and housing,

and tests and inspections are conducted periodically.
\. Filter service life program should be established.
j. Failure of one component (equipment or control) shall not affect

continuous operation.
k. Backup electrical power shall be provided to all critical instruments

and equipment to operate and monitor the CVS.
The above listed criteria are required for the system to adequately provide the
DSA credited safety significant system function.

All other IRP established VSEG performance criteria, identified in Table 5-1 of
the VSEG, were determined non-mandatory. The non-mandatory criteria were
identified within the VSEG to be "applicable as required" or "credited by the
facility DSA". The facility DSA does not credit the CH UG CVS to prevent or
control hazardous release in the accident analyses.
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Gap Evaluation

The FET identified there were no gaps between the VSEG evaluation criteria and
the installed system's functional design or performance expectations, whether
mandatory or non-mandatory.

Modifications and Upgrades

There are no required modifications or upgrade to the CH UG CVS since there are
no gaps between the established performance criteria and the installed system's
functional design or performance expectations.

Conclusion

The FET performed an evaluation of the CH UG CVS. The result of the evaluation was a
determination that the system's installed design and performance expectations met the
evaluation performance criteria established by the VSEG IRP for a Hazard Category 2
facility. There were no findings or proposed corrective actions as a result of this
evaluation.

While there are no modifications or upgrades required, the system equipment is subject to
a corrosive environment. There are corrosion and salt accumulations issues that will
require attention for the life of the facility. These issues are being managed and continue
to be managed through proper maintenance and equipment refurbishment.

References

ASME N510 American Society of Mechanical Engineers, 1989,
Standardfor Testing ofNuclear Air Cleaning Systems, (formerly
ANSI N510-1975, ANSI/ASME N510-1989)
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Documented Safety Analysis, with approved page changes CH­
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DOE-STD-3009-94 DOE Standard Preparation Guide for U.S Department of
Energy Nonreactor Nuclear Facility Documented Safety Analyses,
with Change Notice No.2, April 2002
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Personal Profile:
Position:

Summary:

Richard F. Farrell
Nuclear Safety Specialist
U. S. DOE Carlsbad Field Office
(505) 234-8318

1. Environmental, Safety, and Health (E,S&H) professional with over 30 years of diversified
experience in nuclear and industrial safety, health physics, environmental/effluent monitoring,
regulatory compliance related to state-of-the-art nuclear facilities, and mining and mineral
extraction/ metallurgical processing.
2. Managed the development of the Waste Isolation Pilot Plant (WIPP) documented safety
analysis (DSA) for contact-handled and remote-handled transuranic (CH/RH-TRU) waste disposal
operations. Developed and the Department of Energy's (DOE) safety evaluation reports (SER) or
approval bases associated with the WIPP safety basis.
3. Developed and managed the Radioactive Source Materials License compliance programs for
a NRC licensed facility (an operating uranium mill/mine) including: radiological and industrial safety,
ALARA, quality assurance, occupational health, and underground mine ventilation engineering and
monitoring.

Experience:

U. S. Department of Energy; September 2007 - Present
Nuclear Safety Specialist Carlsbad Field Office (CBFO) Responsibilities include oversight
and integration of CBFOIWIPP radiological and nuclear safety, occupational health, and nuclear
safety management.
Safety Officer CBFO; August 2000 - September 2007 Responsibilities include oversight and
integration of CBFOIWIPP industrial, radiological and nuclear safety, and occupational health.

U. S. Department of Energy; September 1992 - August 2000
Radiological Safety Manager Carlsbad Area Office (CAO) Responsibilities include oversight and
management of CAO/WIPP radiological safety/control programs (10 CFR Part 835) and nuclear
safety management (10 CFR Part 830).

Westinghouse Electric Corporation; April 1990 - September 1992
Senior Engineer at the Waste Isolation Pilot Plant Responsibilities include the management
of interface activities with oversight and auditing groups, evaluation of applicable regulations
and DOE orders, and support of audits of waste generator sites with regard to waste
acceptance criteria.

Homestake Mining Company; 1977 - April 1990
(Nuclear Regulatory Licensed Uranium Milling and Mining)
Environmental Safety and Health Department On-Site Manage; 1983 - April 1990
Responsible for radiation safety/health programs as the radiation safety officer (RSO) for the
Nuclear Regulatory Commission (NRC) licensed facility. Responsibilities included department
administration, industrial safety/health, emergency management, RCRA compliance and
hazardous waste management, CERCLA remediation and monitoring activities, occupational
health and regulatory compliance.
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Radiation Protection Administrator; 1980 - 1983 Responsibilities included management of
the health physics, oand hazardous waste activities, training, environmental and effluent
monitoring, and regulatory compliance. Served as the RSO for a NRC licensed facility.
Radiological Safety/Environmental Engineer; 1977 - 1980 Responsibilities included
evaluation of radiological safety, health physics assessment, monitoring data, and the
development of monitoring and emission control programs to assure compliance with
occupational and environmental regulations.

Education:

B.S. - Chemistry major - biology minor, Northern Arizona University, 1975.
Twelve (12) semester hours of graduate level chemistry class work, and six (6) semester hours
of graduate level radioactive waste management; University of New Mexico; 1981 and 1992,
respectively.
Strong background in applied mathematics and statistics equivalent to a minor area of study
[twenty (20) semester hours], Brigham Young University; 1993 - 1996.
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Personal Profile:
Position:

Summary:

Curtis A. Chester
Engineering Manager
Integrated Waste Handling Engineering
Washington TRU Solutions LLC
WIPP Site

Mr. Chester is the Washington TRU Solutions manager of the Integrated Waste Handling
Engineering (IWHE) group. IWHE is responsible for the technical ownership of all equipment
used in the waste handling process, both Contact Handled and Remote Handled. Mr. Chester's
staff consists of 17 engineers engaged In oversight of systems that include such diverse
applications of engineering as robotics in waste processing, radiological monitoring systems,
pumping and distributions systems for fire suppression, industrial material handling systems,
facility structural integrity (including seismic and tornado loading) and confinement ventilation.
The IWHE group is tasked with monitoring, maintaining, designing and planning the
implementation of regulatory requirements associated with aspects of safety, environmental and
radiological requirements for the site waste handling process. As manager of the IWHE group,
Mr. Chester is responsible for administration of the proper oversight, review and approval of the
actions implemented by the group.

Mr. Chester has participated in two successful Operational Readiness Reviews while at WIPP
and was the lead engineer in the successful completion of the Remote Handled readiness
review completed in January of 2007 including the system Start-up Testing and the system Line
Management Assessment. Mr. Chester's experience and accomplishments in mechanical
design, shop fabrication, procurement, engineering application of quality control and application
of industrial process control make him uniquely suited for management of the IWHE group.

Professional History:

Manager I Integrated Waste Handling Engineering (1998 to present)
WGII Washington TRU solutions Carlsbad, New Mexico
Management of personnel employed in the development and implementation of strategies,
resource allocations, baselines, and project execution plans for package handling equipment,
system upgrades, and processes supporting the disposal of Defense Nuclear Waste.
Successes and competence have been identified with a continuous progression of assignments
from support engineer to engineering staff management.

Project Engineer I Staff Consultant (1993 to 1997)
Duke Engineering & Services Carlsbad, New Mexico
Provide design, analysis, and project management services to engineering and maintenance
staff at the Waste Isolation Pilot Plant (WIPP).

Product Integrity Engineerl Lead Manufacturing Engineer (1990 to 1993)
Martin Marietta Corporation Albuquerque, New Mexico
Develop and maintain process flow instructions and configuration management for multiple
process lines. Conduct engineering analysis on mechanical structures and assemblies.
Develop and implement quality, cost effective manufacturing practices regarding station layouts,
sequence of operations, and tooling requirements.

Staff Engineer
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Pharmacia SP Albuquerque, New Mexico
Perform engineering analysis on equipment. Develop equipment enhancements. Design and
prototype special devices.

Education:

B.S. in Mechanical Engineering, UNM Albuquerque, NM, 1989

Publications:

"Final Results of the WIPP RH TRU Facility Shielding Analysis". 2002
"Exhaust Shaft Hydraulic Assessment Data Report". 1996
"Room Q Data Report: Test Borehole Data From December 7, 1993, through July 7, 1995".
1995
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Personal Profile:
Position:

Summary:

Randy D. Elmore
Cognizant System Engineer
Confinement Ventilation Systems
Washington TRlJ Solutions LLC
WIPP Site

Mr. Elmore is an engineer with over twenty years of experience with HVAC systems used for
environmental, commercial and industrial applications including medical isolation suites,
industrial clean room and laboratory and confinement ventilation systems. Experience includes
the design, installation, start-up and oversight of isolation environments established through
both positive and negative pressure differentials. Design activities have included not only air
and equipment side but pneumatic, electronic and microprocessor design, programming, and
start-up. Ancillary experiences and skills include cost estimation, project management,
budgeting and system and personnel management.

Professional History:

Washington TRU Solutions, LLC. Carlsbad, New Mexico, 2001 - present:

Simplex Time Recorder, Inc., Lubbock, Texas, West Texas Marketing and Management
Representative, 1998 to 2000

CSG (Compliance Services Group), Lubbock, Texas, Project Manager, 1996 to 1998

Con-Tech (Control Technologies), Lubbock, Texas, Co-Founder and Principal, 1992 to 1996

David G. Halley & Co., Inc., Lubbock, Texas, Sales Engineer / Stockholder, 1986 to 1992

Texas Instruments, Abilene, Texas, Project Engineer, 1985 to 1986

Williams, Tippet, and Associates, Inc., Abilene, Texas, Design Engineer, 1984 to 1985

Shell Pipeline Corp., Hamlin, Texas, Roustabout / Relief Technician, 1980 to 1982

Education:

B.S. in Mechanical Engineering, Texas Tech University, 1984 (Magna Cum Laude)

Professional Organizations:

Academy of Mechanical Engineers, Texas Tech University (Faculty Advisory Council, inducted
April 2004)
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Personal Profile:
Position:

Summary

John J. Garcia
Senior Manager
Deputy Engineering Manager
Washington TRU Solutions LLC
WIPP Site

Proven executive level manager experienced in strategic planning, Program Management,
Operations and Engineering management and business/product development of state-of-the-art
nuclear facilities. Twenty-five plus years of progressive management experience. Proven ability
to build new organizations, reorganize troubled organizations and expand into additional
markets. Innovative problem solver and effective communicator adept in delivering superior
customer service and developing new business.

Professional Experience:

Washington TRU Solutions, LLC, Carlsbad, NM - 6/1988 to Present

Deputy Engineering Manager (01/05 to Present)

• Management responsibility for implementation/improvemenUmaintenance of the site
engineering and Nuclear Safety Programs.

Safety, Health, Security and Technical Support (02/03 to 01/05)

• Responsible for establishing and maintaining facility safety and health programs.
Accomplished over 2 million work hours without a lost workday.

• Responsible for approximately 60 + employees and budget of 10 million.

Deputy Assistant General Manager Operations and Chief Engineer (02/01 to 02/03)

• Responsible for all site engineering issues listed under Engineering Manager
• Deputy Assistant General Manager Operations responsible for 400+ employees and

budget of $80 Million.

Engineering Manager (Westinghouse Waste Isolation Division - 1995 to 2001)

• Responsible for 100+ employees and annual budget of $22 million.
• Assisted General Manager in establishing strategic direction and policy for the division.
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• Managed an integrated, multi-disciplined infrastructure including business systems,
multi-disciplined engineering functions, facility construction and configuration
management processes.

• Maintained Nuclear Regulatory Commission package compliance and maintenance,
generator site interface, transportation planning and tracking, Waste Acceptance Criteria
requirements generation, and designed and maintained the WIPP Waste Information
System for the National TRU (Transuranic Waste) Program.

Successive Engineering Management Positions including Manager, Program
Management (1988-1995)

• Responsible for 35+ employees and budgets in excess of $12 million in preparation for
start-up of the facility.

• Managed the division's budgeting and scheduling work scope.
• Integrated program details to establish current year budgets and five year planning.
• Tracked division performance and provided division support for program planning of

major DOE or division initiatives.

Westinghouse Hanford Company, Hanford, WA -1972 t01988

Engineering Positions of increasing responsibility leading to Manager, Waste Package,
Repository and Seals Analysis Section

• Directed activities of 18 engineers and scientists and a budget of $4.5 million.
• Oversaw performance of critical engineering analyses and development of computer

code to support design verification for the section.
• Designed software analytical packages for evaluating geotechnical, mechanical,

hydrological, and thermal performance of the facility.

Education

B. S. - Mechanical Engineering, University of Texas, EI Paso

Additional Master's Level Engineering courses

National Institute for Learning: "The Project Management Certificate Course"

Fluent in English and Spanish
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CH UG VENT VU01
Attachment 2

Table 4-3 Data Collection Tables.xls

Confinement Ventilation Documented Safety Analvsis Information
Facility: CH U/G VU01 Hazard Category 2 Performance Exoectation

Doses Confinement Ventilation System
Tvoe Confinement Bounding Classification

Bounding unmitigated I
Accidents Active Passive mitiaated SC SS DID Function Functional Reauirements Performance Reouirements Comoensatorv Measures

Required to provide sufficient airflow to direct airflow away from Fires are prevented by
wor1<ers during waste handling in the event of a waste container The TSRs require daily equipment fire suppression

> 25 rem I
In-facility breach. Sufficient airflow must also be maintained to facilitate check of the minimum systems and Administrative

(1-Fire) NlA X X worker evacuation of underground wor1<ers in the event of underground airflow in active disposal Controls listed in Section
prevented

protection fires. The underground ventilation system is required to provide room and in the waste shaft 3.4.2.2.5 of the CH DSA. Similar
at least 20.000 sctm at the base of the waste shaft and 42.000 ventilation circuit credits are identified in the RH

sctm in the active disposal room DSA.

Required to provide sufficient airflow to direct airflow away from
workers during waste handling in the event of a waste container The TSRs require daily

Performance of Facility
(2 -Explosion) > 25 rem I

In-facility breach. Sufficient airflow must also be maintained to facilitate check of the minimum
Evaluation did not reveal any

N/A
X

prevented
X wor1<er evacuation of underground wor1<ers in the event of underground airflow in active disposal

vulnerability. No Compensatory
protection fires. The underground ventilation system is required to provide room and in the waste shaft

Measures required.
at least 20.000 sctm at the base of the waste shaft and 42.000 ventilation circuit

scfm in the active disposal room
Required to provide sufficient airflow to direct airflow away from

(3 Loss of
WOfkers during waste handling in the event of a waste container The TSRs require daily

Performance of Facility
Containment I > 25 rem I

In-facility breach. Sufficient airflow must also be maintained to facilitate check of the minimum
Evaluation did not reveal any

Confinement)
X

prevented
X wor1<er evacuation of underground wor1<ers in the event of underground airflow in active disposal

vulnerability. No Compensatory
NlA

protection fires. The underground ventilation system is required to provide room and in the waste shaft
Measures required.

at least 20.000 sctm at the base of the waste shaft and 42.000 ventilation circuit

-- ----- _. scfm in the active disposal room
(4 -Direct

Radiological I
N/A N/A NlA NlA None Identified Based on Risk

Chemical
Exposure)

Not credible for the VIIIPP due to
(5 -Nuclear

N/A NlA N/A NlA
WAC requirements/restrictions

Criticamy) and established waste handling
procedures/processes.

Performance of Facility
(6 -External

X NlA NlA N/A
Evaluation did not reveal any

Hazards) NlA vulnerability. No Compensatory
Measures required.

Required to provide sufficient airflow to direct airflow away from
wor1<ers during waste handling in the event of a waste container The TSRs require daily

Performance of Facility
(7 -Natural

> 25 rem I
In-facility breach. Sufficient airflow must also be maintained to facilitate check of the minimum

Evaluation did not reveal any
Phenomena) X

prevented
X wor1<er evacuation of underground wor1<ers in the event of underground airflow in active disposal

vulnerability. No Compensatory
N/A protection fires. The underground ventilation system is required to provide room and in the waste shaft

at least 20.000 sctm at the base of the waste shaft and 42,000 ventilation circuit
Measures required.

scfm in the active disposal room
The Identified Confinement Ventllallon System prOVides Defense ,n Depth to aCCIdents assolcated WIth operational and natural phenomenon events that could affect CH waste.



Attachment 3 CH UG CVS VUOI

Table 5-1 Ventilation System Perfonnance Criteria IRP assigned Perfonnance Criteria For Evaluation: Safety Significant
Facilitv: CH UIG CVS VU01 Hazard Cateaorv 2 - Active CVS

Evaluation Criteria Safely Sign. IRP Class Discussion Reference Criteria met by
Pressure Differentials Applies Number of zones as credited by DOE-HDBK-1169 (2.2.9), Pressure differentials are validated by measured flow rate. Flow rate
should be maintained accident analysis to control ASHRAE Design Guide validated with each change of ventilation control setting. Flow rates are

1
between zones and hazardous release', demonstrate by verified no less than once per shift

atmosphere use considering potential in-leakage

Materials of Construction Applies DOE-HDBK-1169 (2.2.5), The Mine drifts themselves serve as the underground air flow conduits.

2
should be appropriate for ASMEAG-l The 8 gauge surface duct, structural supports and fans are adequately

nonnal, abnonnal and constructed.
accident conditions

Exhaust system should Applies As required by accident analysis to DOE-HDBK-1169 (2.4), WlPP ground control measures assures adequate underground integrity.
withstand anticipated prevent accident release ASHRAE Design Guide There is no accident scenario that will impact the system integrity except

3 nonnal, abnonnal and for natural phenomenon (NP). The only DSA identified accident scenarios
accident system conditions that can effect the surface fans and ducts of the CVS are NP and are

and maintain integrity addressed in the following.
Confinement ventilation Applies Address: 1) Type of filter (e.g .. HEPA, ASME AG-1, DOE HDBK- WlPP underground filtration is provided by two 7 wide by 3 high HEPA

systems shall have sand, sintered metal); 2) Filter Sizing 1169 (2.2.1) filter housing (24"x24" filters). Each housing is rated for 30,000 cfm. The
appropriate fIltration to (flow capacity and pressure drop); 3) air flaw is reduced to 60,000 cfm during filtration. Mine exhaust air flow is

4 minimize release Decontamination Factor vs. accident not nonnally directed through the filters. This allows the filters to be kept
analysis assumptions dean and dry.

Provide system status Applies Address key infonmation to ensure ASME AG-1, DOE-HDBK- The HEPA filter housings are filted with pressure monitoring capability for
instrumentation and/or system operability (e.g., system delta- 1169, ASHRAE Design each HEPA filter bank with both local and remote readout. Remote

alanns P, filter pressure drop) Guide (Section 4) alanns indicate a pressure drop that exceeds set point (alann function IS

provided in the Central Monitoring Room (CMR)). WlPP has implemented
5 a very conservative pressure drop limit of 5 inches w.g. for HEPA filter dp.

Additional instrumentation provides local and remote indication of air flow
with remote alarm in the CMR.

Inte~ock supply and exhaust Applies DOE-HDBK-1169, The underground ventilation system is a draw through ventilation system
fans to prevent positive ASHRAE Design Guide without supply fans. Natural ventilation pressure (NVP) can cause very

6
pressure differential (Section 4) slight ventilation pressures differentials at certain points in the mine.

However, NVP is not an issue in the emplacement room or the waste
face. The emplacement room and the waste face are the areas of

concem from the credited DSA perspective.

Post accident indication of Applies Instrumentation supports post- TECH-34 Local and remote indication of HEPA filter differential pressures and

7 filter break-through accident planning and response proof of air flow provide indication of filter status for post-accident
planning and response.
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Attachment 3 CH UG CVS VU01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: CH U/G CVS VU01 Hazard CateQorv 2 • Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Reliability of control system Applies Address, for example, impacts of DOE-HDBK-1169 (2.4), The confinement ventilation system is comprised of three separate
to maintain confinement potential common mode failures from ASHRAE Design Guide exhaust fans for normal (700 fans) and three separate fans for filtration
function under normal, events that would require active (860 fans) air flow. The 700 and 860 fans can be ran in multiple
abnormal and accident confinement function. configurations. Each fan has its own control system. The two filter

conditions housings that are employed during filtration events are parallel. Common

8
isolation dampers have manual override capability and dual dampers to
provide system redundancy to reduce the risk to site operations due to
equipment outages. The extensive equipment redundancy provides for

high availability of equipment to support operations thus providing reliable
operation in normal, accident and abnormal operations.

Control components should Applies DOE-HDBK-1169 (2.4) Isolation dampers are configured to fail safe providing underground
fail safe confinement of any release of materials from the repository should a

9 release occur during the event of equipment failure. The failure of any
other CVS control component will not affect the system integrity.

Confinement ventilation Applies As required by the accident analysis DOE-HDBK-1169 (10.1), There is no accident analysis associated with fire events that would
systems should withstand for existing facilities, must address DOE-STD-106G render the filter media ineffective for confinement. The filter media is
credible fire events and be protection of fiber media approximately one-half m~e from the repository area where credible fire

10 available to operate and events could take place. The HEPA filters are housed inside a all metal
maintain confinement filter housing in a building of non-combustible construction without

significant sources of ignition or fire source material in the immediate
vicinity.

Confinement ventilation Applies As required by the accident analysis DOE-HDBK-1169 (10.1), The filters and housing are of non-combustible construction. While the
systems should not for existing facilities, Address fire DOE-STD-1066 ventilation flow can support the sustaining of a fire in the underground,

propagate the spread of fire barriers, fire damper arrangements the air flow is required to support evacuation. The structure of the mine
(chloride salt and clay) is non-combustible and the greatest hazard to the

wor1<ers in a fire event is smoke. Ventilation flow and evacuation
procedures for the mine are established to minimize the hazard to the

11 war1<ers. Ventilation flow can be controlled from the surface. The Facility
Shift Manager (or designee) is responsible far emergency response
operations which are established to provide the safest operational

configuration in protection of the pUblic, the wor1<ers and the environment.

Confinement ventilation Applies If the active CVS is not credited in a ASME AG-1 AA. DOE The system is not credited in the DSA to prevent the release of
systems should safely seismic accident condition, there is 0420 1B. DOE-HDBK-1169 industrially or radiologically hazardous materials in the event of an
withstand earthquakes no need to evaluate that performance (9.2) earthquake.

andlor design attribute for the CVS.

12
Any seismic impact on the CVS will
be based on the current functional

requirements in the DSA
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Attachment 3 CH UG CVS VUOl

Table 5-1 Ventilation System Perfomnance Criteria IRP assigned Perfomnance Criteria For Evaluation: Safety Significant
Facilitv: CH U/G CVS VU01 Hazard Cateoorv 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Confinement ventilation Applies If the active CVS is not credited in a DOE 0420.1 B. DOE-HDBK The system is not credited in the DSA to prevent the release of
system should safely tornado condition. there is no need to 1169 (9.2) industrially or radiologically hazardous materials in the event of a tornado.

withstand tomado evaluate that perfomnance and/or
depressurization design attribute for the CVS. Any

13 tornado impact on the CVS will be
based on the current functional

requirements in the DSA

Confinement ventilation Applies If the CVS is not credited in a wind DOE 0420.1B. DOE-HDBK The system is not credited in the DSA to prevent the release of
system should safely condition. there is no need to evaluate 1169 (9.2) industrially or radiologically hazardous materials in the event of a high

withstand design wind that perfomnance and/or design wind condition.
effects on system attribute for the CVS. Any wind

14 perfomnance impact on the CVS perfomnance wlll
be based on the current NP analysis

in the DSA

Confinement ventilation Applies If the CVS is not credited for this DOE 0420.1 B. DOE-HDBK There are no other natural phenomenon events identified in the DSA
system should withstand event. there is no need to evaluate 1169 (9.2) which credit the CVS to prevent the release of hazardous materials.

other NP events considered that performance and/or design
credible in the DSA where attribute for the CVS. Any impact on

15 the CVS is credited the CVS perfomnance will be based
on the current NP analysis in the DSA

Administrative controls Applies Ensure appropriately thought out DOE 0420.1B The DSA describes measures that are implemented to protect the facility
should be established to response to external threat is defined and structures from credible barrier threatening events at the facility level.

16 protect confinement (e.g .. pre-fire plan) The CVS systems are not specifically identified. however the
ventilation systems from administrative controls that are instituted to protect the facility provide

barrier threatening events CVS protection.

Design supports the periodic Applies Ability to test for leakage per intent of DOE-HDBK-1169 (2.3.8). W1PP utilizes a computerized history and maintenance planning system
inspection and testing of N510 ASME AG-l. ASME N510 (CHAMPS) to track the perfomnance and periodicity of confinement
filters and housing. and ventilation inspections and testing. System walk-downs are performed

17 tests and inspections are annually and aerosol penetration tests (in accordance with the intent of
conducted periodically N510) are conducted on an annual basis per CHAMPS generated work

orders.

Instrumentation required to Applies Credited instrumentation should have DOE-HDBK-1169 (2.3.8) No CVS instrumentation is credited in the DSA in the prevention of the
support system operability is specified calibration/surveillance release of hazardous materials in any accident scenario. W1PP utilizes

calibrated requirements. Non-safety the CHAMPS system and periodic maintenance work orders to generate
instrumentation should be calibrated and track the periodic calibration of instrumentation required to support

18 as necessary to support system the CVS operability. The shift-te-filtration operation of the CVS is
functionality . checked quarteriy.
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Attachment 3 CH UG CVS VU01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: CH UlG CVS VU01 Hazard Cateaorv 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Integrated system Applies required responses assumed in the DOE-HDBK-1169 (2.3.8) There are no CVS required responses in any DSA analyzed accident
performance testing is accident analysis must be periodically scenario. The shift-te-filtration operation of the CVS is checked quarterly.

19 specified and performed confirmed including any time
constraints

Filter service life program Applies Filter hfe (shelf life. service life, total DOE-STD-1169 (3.1 and WlPP has instituted a filter service life program. Filters are being
should be established life) expectancy should be Appendix C) changed out to assure filters are no more than 10 years old. There is no

determined. Consider filter significant source for potential chemical exposure, radiological exposure
environment, maximum delta-P, or other damaging environmental impacts to the filter media, housings or

radiological loading. age, and seals. WlPP has set a differential pressure limit of 5 inches water gauge
20 potential chemical exposure, across the filters. Filters are changed on age or filter pressure drop

(which ever occurs first). Because the process and environment is so
clean, WlPP has historically changed filters on age long before pressure

drop became an issue.

Failure of one component Does Not Apply Address potential failures (example DOE 0420.1B, Facility Although not applicable, equipment redundancy (fans) and manual
(equipment or control) shall failures- fan, back-up power supply. Safety, Chapter I, Sec. control operation of both fans and dampers allow for continued operation

21 not affect ~ontinlJou~ switchgear) 3.b(8) with any single point failure. The fans used for HEPA filtration can be
operation powered from site generators on a loss of commercially available power,

Automatic backup electrical Does Not Apply DOE-HDBK-1169 (2.2.7) Not applicable.
power shall be provided to

22
all critical instruments and

equipment required to
operate and monitor the

CVS
Backup electrical power Applies DOE-HDBK-1169 (2.2.7) The fans used for HEPA filtration, system critical instrumentation and
shall be provided to all associated monitoring equipment can be powered from site generators
critical instruments and on a loss of commercially available power.

23 equipment required to
operate and monitor the
confinement ventilation

system
Address any specific Applies 10 CFR 830, Subpart B There are no additional CVS requirements credited by the DSA that have

functional requirements for not been previously covered.
24 the CVS (beyond the scope

of those above) credited in
the DSA
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Definitions

Safety Class.
Safety Class (SC) systems structures and components (SSCs) are those whose
preventive or mitigative function is necessary to keep radiological material
exposure to the public below the off-site evaluation guideline, which is 25 rem
(roentgen equivalent man) total effective dose equivalent. The dose estimates to
be compared to it are those received by a hypothetical maximally exposed off-site
individual at the site boundaly.

Safety Significant.
SSCs not designated as SC, but whose preventive or mitigative function is a major
contributor to defense in depth (DiD) and/or worker safety as determined from
hazards analysis. Safety Significant (SS) SSC designations based on worker
safety are limited to those whose failure is estimated to result in a prompt worker
fatality or serious injuries or significant radiological or chemical exposure to
workers .

. Waste Isolation Pilot Plant (WIPP) procedure WP 09-CN3023, WI?? Functional
Classification for Design, Rev. 7 identifies greater than 100 rem to the worker as
the consequence for requiring consideration for functionally classifying an SSC as
ss.

Abbreviations and Acronyms

ALARA - As Low as Reasonably Achievable

CH - Contact Handled

Ci - Curie

CMR - Central Monitoring Room

CMS - Central Monitoring System

CVS - Confinement Ventilation System

DBE - Design Basis Earth Quake

DBT - Design Basis Tornado

DiD - Defense in Depth
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DSA - Documented Safety Analysis

EG - Evaluation Guideline (25 rem TEDE to the maximally-exposed offsite individual as
defined in DOE-STD-3009-94)

FET - Facility Evaluation Team as defined in the VSEG

HEPA - High Efficiency Particulate Air

IRP - Independent Review Panel as defined in the VSEG

POD - Pressure Differential Damper

PE-Ci - Plutonium Equivalent Curies

PISA - Potentially Inadequate Safety Analysis

Pu-239 - Plutonium 239

rem - roentgen equivalent man

RH - Remote Handled

SC - Safety Class

SS - Safety Significant

SSCs - Systems, Structures and Components

TEDE - Total Effective Dose Equivalent

VSEG - Department of Energy, Deliverables 8.5.4 and 8.7 ofImplementation Plan for
Defense Nuclear Facilities Safety Board Recommendation 2004-2, Ventilation System
Evaluation Guidance for Safety-Related and Non-Safely-Related Systems

WIPP - Waste Isolation Pilot Plant
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Executive Summary:

The Waste Isolation Pilot Plant (WIPP) site is a low level repository for radioactive
waste. Waste is characterized and shipped to WIPP in packages for disposal in the
repository. The container that the waste is packaged in prior to loading into
transportation containers (road casks) provides primary containment. There is no planned
normal operation at WIPP that allow for waste to be present external to the waste
package container primary containment. The waste container packages that are used for
disposal are removed from the transportation containers (road casks) in the Waste
Handling Building (WHB). From the time the packages are removed until they are
placed in the repository, the packages are contained within facilities and structures with
active confinement ventilation systems.

Remote Handled (RH) surface waste handling operations are performed in the RH
portion of the WHB. The Remote Handled Confinement Ventilation System (CYS) 411
HY02 provides the active CYS for the RH surface waste handling operations. This
system is not credited in the site Documented Safety Analysis (DSA) analyzed accident
scenario to control hazardous release. The evaluated CYS performs a defense-in-depth
(DiD) function for the WIPP site. WIPP is a Hazard Category 2 facility. The facility
evaluation team (FET) used the independent review panel (IRP) directed functional
classification criteria for SS. Based on the evaluation criteria, the system evaluation did
not reveal any "gaps" in the installed system's functional design or performance
expectations. The installed system's functional design and performance expectations is
commensurate with the identified site mission of receiving prepackaged and
characterized waste and emplacing the waste in the waste container packages in which
the waste is received on site. During the evaluation of the systems functional design and
performance expectations against the evaluation criteria and the facility DSA, there was
no discovery of a potentially inadequate safety analysis (PISA).

Introduction

Facility Overview

The WIPP is located in Eddy County in southeastern New Mexico. The WIPP is
located in an area of low population density with no industrial, commercial,
institutional, recreational or residential structures within the WIPP Site Boundary.

The WIPP is designed to receive and handle 500,000 cubic feet per year (fe/yr)
(14,160 cubic meters per year [m3/yr]) ClI waste and 10,000 ft3/yr (283 m3/yr)
RH waste. The WIPP facility is designed to have a disposal capacity for TRU
waste of 6.2 million ft3 (175,600 m3

). The WIPP facility has sufficient capacity to
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handle the 250,000 ft3 (7,080 m3) of RH waste. The WIPP is divided into surface
structures, shafts, and subsurface structures

The WIPP surface structures accommodate the personnel, equipment, and support
services required for the receipt, preparation, and transfer of waste from the
surface to the underground. The primary surface operations at the WIPP are
conducted in the WHB, which is divided into the CH waste handling area, the RI-I
waste handling area, and support areas.

Vertical shafts, including the waste shaft, the salt handling shaft, the exhaust
shaft, and the air intake shaft, extend from the surface to the underground horizon.
The waste shaft is located betwecn the CH and RH areas in thc WHB.

The WIPP underground consists of the waste disposal area, construction area,
north area, and the waste shaft station area. The CH and RH waste disposal area is
a 100 acre area on a horizon located 2,150 feet beneath the surface in a deep,
bedded salt formation.

RH waste is shipped to the site in one of two types of road casks. Waste canisters
are shipped in 72-B casks. Drums of waste are shipped in 10-160B casks. Waste
canisters shipped in 72-B casks are nominally 10 feet long and 26 inches in
diameter. Drums of waste received in 10-160B casks, are over-packed into a steel
facility canisters in the Hot Cell. Facility canisters are nominally 10 feet long and
28 inches in diameter. Canisters of RH waste are emplaced in the bore holes
drilled in the walls of the disposal rooms.

The hazard classification category was determined in accordance with DOE-STD­
1027-92. The material at risk for the determination of the categorization was
defined as the maximum radiological contents of a single 55-gallon drum of CH
waste at 80 plutonium-239 equivalent curies (PE-Ci). Since this inventory
exceeds the Hazard Category 2 minimum threshold of 56 Ci for Pu-239, the WIPP
is categorized as a Hazard Category 2 facility.

Confinement Ventilation Strategy

The WIPP CVS are designed to provide confinement barriers utilizing high
efficiency particulate air (HEPA) filtration to limit releases of airborne radioactive
contaminants. Exhaust stacks are designed with elevated discharges and fresh air
supply intakes located away from the exhaust vents. The RH portion of the WHB
has two ventilation systems, one for the RH bay and the other for the hot cell
complex. Each system maintains pressure differential between areas of low
potential for airborne radioactive material and those of higher potential. The RH
bay ventilation system has HEPA filters located in the WHB mechanical
equipment room, while the hot cell complex ventilation system HEPA filters are
located in a room adjacent to the lower hot cell. The hot cell ventilation system

7



ensures that the upper hot cell remains at a lower static pressure than other RH
areas of the WHB. The ventilation supply and exhaust systems for each WHB
subsystem supply air to the rooms of the areas served. Each supply air handling
unit consists of filters, cooling coils, heating elements, fans with associated duct
work, and controls to condition the supply air maintaining the design temperature
during winter and summer. Fan operating status, filter bank pressure drops, and
static pressure differentials can be monitored locally and in the central monitoring
room (CMR). Excess filter pressure drop and loss of flow alarm in the CMR.
Instruments and system components are accessible for, and will be subject to,
periodic testing and inspection during normal plant operation.

The WHB ventilation systems continuously filter the exhaust air from waste
handling areas to reduce the potential for release of radioactive effluents to the
environment. Airlocks for ventilation differential pressure control are electrically
interlocked and are provided in the following locations:

• Between areas of large pressure differences to provide a pressure
transition and to eliminate high air velocity

• Between areas where pressure differentials must be maintained
• To minimize air movement from the WHB to the waste shaft

The ventilation systems include monitoring of the following operating
parameters:

• Pressure drop across each pre-filter and HEPA filter bank
• Air flow rates at selected points
• Pressure differentials surrounding areas of high potential for

contamination levels

The WIIB supply and exhaust fans are designed and interlocked to maintain
building pressure negative with respect to atmospheric pressure and maintain the
design air flow pattern. During normal operation, if the operating exhaust/supply
fan fail, the corresponding supply/exhaust fan is stopped. The standby train is
started automatically and can also be started manually.

The WHB exhaust fans and controls can be supplied by backup power in the
event that normal power is interrupted. In case of an off-site power failure, the
capability exists to selectively switch one exhaust fan to the backup power
system.

The Station C effluent sampling system continuously samples the air discharged
from the WHB exhaust vent downstream ofHEPA filtration. Tornado dampers,
constructed to withstand the design basis earthquake (DBE) and design basis
tornado (DBT), are installed in all heating ventilation and air conditioning inlet
and exhaust openings in the WHB. In the event of a tornado, the WHB tornado
dampers will automatically close to prevent the outward rush of air caused by a
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rapid drop in atmospheric pressure. Damper closure mitigates damage to HEPA
filters from a potential high differential pressure.

The filtration system consists of prefilters and HEPA filters sized in accordance
with design air flows utilizing industry standards for maximum efficiency. All
nuclear grade HEPA filter banks are tested for conformance with ASME N51 o.

The RH surface CVS equipment was installed in the WHB facility in the mid
1980's. Between 2000 and 2002, the pneumatic control system was replaced with
a microprocessor based distributive control system. Constant volume terminal
units were installed in the supply system to enhance the stability of the space
pressure. The original design information is still maintained and available via site
records.

Currently an air recirculation modification is in progress. This is not a major
modification. Duct and dampers have been installed to allow air within specific
zones to be recirculated. The related control system is not yet functional and is
awaiting a window of opportunity for deployment. The recirculation modification
is being installed in accordance with DOE-HDBK-1169-2003 guidance and
recommendations. The recirculation modification will not negatively impact
system confinement capabilities or As Low as Reasonably Achievable (ALARA)
principals. The Hot Cell exhaust will not be recirculated.

Major Modifications

The facility is not currently undergoing any major modifications that affect the
ventilation system or its operation.

Functional Classification Assessment

The WIPP procedure WP 09-CN3023, WIPP Functional Classification for Design, is the
site procedure used for functional classification.

Existing Classification

Based on site procedures the RH surface CVS of this evaluation is classified as a
balance of plant system providing a DiD function. This CVS is not credited in the
facility DSA for providing a safety class or safety significant function.
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Evaluation

The FET used the proceduralized site process, WP 09-CN3023, to evaluate the
existing site functional classi fication of the CYS evaluated. Additionally, the
FET reviewed the site procedure for compliance with DOE regulations and
drivers to assess that the site procedure provides adequate assessment of
functional classification for site systems.

The procedure, WP 09-CN3023, was found to be inline with the DOE-STD-3009­
94 guidance for functional classification. The FET did discover one
typographical error in the procedure. The error is being corrected.

Summary

The existing facility functional classification is commensurate with the identified
site mission of receiving prepackaged and characterized waste and emplacing the
waste in the packages in which it was received, in the site repository.

System Evaluation

Identification of Gaps

The FET identified there were no gaps between the Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety-Related Systems (YSEG) evaluation
criteria and the installed system's functional design or performance expectations.

The FET used the IRP directed SS performance criteria for the evaluation in
accordance with the guidance in section 5.1 of the YSEG. Section 5.1 identifies
that all hazard category 2 nuclear facilities that do not challenge or exceed the
evaluation guideline (EG) will utilize SS performance criteria as identified in
Table 5-1 of the YSEG.

The evaluation verified all the YSEG established performance criteria for SS CYS
systems were adequately met by the CYS. The criteria established to be
mandatory for this evaluation were:

a. Materials of Construction should be appropriate for normal, abnormal
and accident conditions.

b. Confinement ventilation systems shall have appropriate filtration to
minimize release.

c. Provide system status instrumentation and/or alarms.
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d. Interlock supply and exhaust fans to prevent positive pressure
di fferential.

e. Post accident indication of filter break-through.
f. Reliability of control system to maintain confinement function under

normal, abnormal and accident conditions.
g. Control components should fail safe.
h. Administrative controls should be in place to protect confinement

ventilation systems from barrier threatening events.
1. Design supports periodic inspection and testing of filters and housing,

and tests and inspections are conducted periodicaIly.
j. Filter service life program should be established.
k. Failure of one component (equipment or control) shaIl not affect

continuous operation.
1. Backup electrical power shall be provided to all critical instruments

and equipment to operate and monitor the CYS.
The above listed criteria are required for the system to adequately provide
mitigative DiD performance.

AIl other IRP established YSEG performance criteria, identified in Table 5-1 of
the YSEG, were non-mandatory. The non-mandatory criteria were identified
within the YSEG to be "applicable as required" or "credited by the facility DSA".
The facility DSA does not credit the RH surface CYS to prevent or control
hazardous release in the accident analyses.

Gap Evaluation

The FET identified there were no gaps between the YSEG evaluation criteria and
the installed system's functional design or performance expectations, whether
mandatory or non-mandatory.

Modifications and Upgrades

There are no required modifications or upgrade to the RH surface CVS as there
are no gaps between the established performance criteria and the installed
system's functional design or performance expectations.

Conclusion

The FET performed an evaluation of the RH surface CYS. The result of the evaluation
was a determination that the system's installed design and performance expectations met
the evaluation performance criteria established by the YSEG IRP for a Hazard Category
2 facility. There were no findings or proposed corrective actions as a result of this
evaluation.
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The FET did identify the opportunity to enhance pressure differential damper (POD)
control component reliability by the installation of additional controllers at specific
PODs. The identified item is not a mandated change and is recognized as an opportunity
for enhancement to be processed and scheduled based on site priorities.
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Attachment 1

Personal Profile:
Position:

Summary:

Richard F. Farrell
Nuclear Safety Specialist
U. S. DOE Carlsbad Field Office
(505) 234-8318

1. Environmental, Safety, and Health (E,S&H) professional with over 30 years of diversified
experience in nuclear and industrial safety, health physics, environmental/effluent monitoring,
regulatory compliance related to state-of-the-art nuclear facilities, and mining and mineral
extraction/ metallurgical processing.
2. Managed the development of the Waste Isolation Pilot Plant (WIPP) documented safety
analysis (DSA) for contact-handled and remote-handled transuranic (CH/RH-TRU) waste disposal
operations. Developed and the Department of Energy's (DOE) safety evaluation reports (SER) or
approval bases associated with the WIPP safety basis.
3. Developed and managed the Radioactive Source Materials License compliance programs for
a NRC licensed facility (an operating uranium mill/mine) including: radiological and industrial safety,
ALARA, quality assurance, occupational health, and underground mine ventilation engineering and
monitoring.

Experience:

U. S. Department of Energy; September 2007 - Present
Nuclear Safety Specialist Carlsbad Field Office (CBFO) Responsibilities include oversight
and integration of CBFOIWIPP radiological and nuclear safety, occupational health, and nuclear
safety management.
Safety Officer CBFO; August 2000 - September 2007 Responsibilities include oversight and
integration of CBFOIWIPP industrial, radiological and nuclear safety, and occupational health.

U. S. Department of Energy; September 1992 - August 2000
Radiological Safety Manager Carlsbad Area Office (CAO) Responsibilities include oversight and
management of CAOIWIPP radiological safety/control programs (10 CFR Part 835) and nuclear
safety management (10 CFR Part 830).

Westinghouse Electric Corporation; April 1990 - September 1992
Senior Engineer at the Waste Isolation Pilot Plant Responsibilities include the management
of interface activities with oversight and auditing groups, evaluation of applicable regulations
and DOE orders, and support of audits of waste generator sites with regard to waste
acceptance criteria.

Homestake Mining Company; 1977 - April 1990
(Nuclear Regulatory Licensed Uranium Milling and Mining)
Environmental Safety and Health Department On-Site Manage; 1983 - April 1990
Responsible for radiation safety/health programs as the radiation safety officer (RSO) for the
Nuclear Regulatory Commission (NRC) licensed facility. Responsibilities included department
administration, industrial safety/health, emergency management, RCRA compliance and
hazardous waste management, CERCLA remediation and monitoring activities, occupational
health and regulatory compliance.
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Radiation Protection Administrator; 1980 -1983 Responsibilities included management of
the health physics, oand hazardous waste activities, training, environmental and effluent
monitoring, and regulatory compliance. Served as the RSO for a NRC licensed facility.
Radiological Safety/Environmental Engineer; 1977 - 1980 Responsibilities included
evaluation of radiological safety, health physics assessment, monitoring data, and the
development of monitoring and emission control programs to assure compliance with
occupational and environmental regulations.

Education:

B.S. - Chemistry major - biology minor, Northern Arizona University, 1975.
Twelve (12) semester hours of graduate level chemistry class work, and six (6) semester hours
of graduate level radioactive waste management; University of New Mexico; 1981 and 1992,
respectively.
Strong background in applied mathematics and statistics equivalent to a minor area of study
[twenty (20) semester hours], Brigham Young University; 1993 - 1996.
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Attachment 1

Personal Profile:
Position:

Summary:

Curtis A. Chester
Engineering Manager
Integrated Waste Handling Engineering
Washington TRU Solutions LLC
WIPP Site

Mr. Chester is the Washington TRU Solutions manager of the Integrated Waste Handling
Engineering (IWHE) group. IWHE is responsible for the technical ownership of all equipment
used in the waste handling process, both Contact Handled and Remote Handled. Mr. Chester's
staff consists of 17 engineers engaged in oversight of systems that include such diverse
applications of engineering as robotics in waste processing, radiological monitoring systems,
pumping and distributions systems for fire suppression, industrial material handling systems,
facility structural integrity (including seismic and tornado loading) and confinement ventilation.
The IWHE group is tasked with monitoring, maintaining, designing and planning the
implementation of regulatory requirements associated with aspects of safety, environmental and
radiological requirements for the site waste handling process. As manager of the IWHE group,
Mr. Chester is responsible for administration of the proper oversight, review and approval of the
actions implemented by the group.

Mr. Chester has participated in two successful Operational Readiness Reviews while at WIPP
and was the lead engineer in the successful completion of the Remote Handled readiness
review completed in January of 2007 including the system Start-up Testing and the system Line
Management Assessment. Mr. Chester's experience and accomplishments in mechanical
design, shop fabrication, procurement, engineering application of quality control and application
of industrial process control make him uniquely suited for management of the IWHE group.

Professional History:

Manager / Integrated Waste Handling Engineering (1998 to present)
WGII Washington TRU solutions Carlsbad, New Mexico
Management of personnel employed in the development and implementation of strategies,
resource allocations, baselines, and project execution plans for package handling equipment,
system upgrades, and processes supporting the disposal of Defense Nuclear Waste.
Successes and competence have been identified with a continuous progression of assignments
from support engineer to engineering staff management.

Project Engineer / Staff Consultant (1993 to 1997)
Duke Engineering & Services Carlsbad, New Mexico
Provide design, analysis, and project management services to engineering and maintenance
staff at the Waste Isolation Pilot Plant (WIPP).

Product Integrity Engineer/ Lead Manufacturing Engineer (1990 to 1993)
Martin Marietta Corporation Albuquerque, New Mexico
Develop and maintain process flow instructions and configuration management for multiple
process lines. Conduct engineering analysis on mechanical structures and assemblies.
Develop and implement quality, cost effective manufacturing practices regarding station layouts,
sequence of operations, and tooling requirements.

Staff Engineer
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Pharmacia SP Albuquerque. New Mexico
Perform engineering analysis on equipment. Develop equipment enhancements. Design and
prototype special devices.

Education:

B.S. in Mechanical Engineering, UNM Albuquerque, NM, 1989

Publications:

"Final Results of the WIPP RH TRU Facility Shielding Analysis". 2002
"Exhaust Shaft Hydraulic Assessment Data Report". 1996
"Room Q Data Report: Test Borehole Data From December 7, 1993, through July 7, 1995".
1995
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Personal Profile:
Position:

Summary:

Randy D. Elmore
Cognizant System Engineer
Confinement Ventilation Systems
Washington TRU Solutions LLC
WIPP Site

Mr. Elmore is an engineer with over twenty years of experience with HVAC systems used for
environmental, commercial and industrial applications including medical isolation suites,
industrial clean room and laboratory and confinement ventilation systems. Experience includes
the design, installation, start-up and oversight of isolation environments established through
both positive and negative pressure differentials. Design activities have included not only air
and equipment side but pneumatic, electronic and microprocessor design, programming, and
start-up. Ancillary experiences and skills include cost estimation, project management,
budgeting and system and personnel management.

Professional History:

Washington TRU Solutions, LLC. Carlsbad, New Mexico, 2001 - present:

Simplex Time Recorder, Inc., Lubbock, Texas, West Texas Marketing and Management
Representative, 1998 to 2000

CSG (Compliance Services Group), Lubbock, Texas, Project Manager, 1996 to 1998

Con-Tech (Control Technologies), Lubbock, Texas, Co-Founder and Principal, 1992 to 1996

David G. Halley & Co., Inc., Lubbock, Texas, Sales Engineer I Stockholder, 1986 to 1992

Texas Instruments, Abilene, Texas, Project Engineer, 1985 to 1986

Williams, Tippet, and Associates, Inc., Abilene, Texas, Design Engineer, 1984 to 1985

Shell Pipeline Corp., Hamlin, Texas, Roustabout I Relief Technician, 1980 to 1982

Education:

B.S. in Mechanical Engineering, Texas Tech University, 1984 (Magna Cum Laude)

Professional Organizations:

Academy of Mechanical Engineers, Texas Tech University (Faculty Advisory Council, inducted
April 2004)
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Personal Profile:
Position:

Summary

John J. Garcia
Senior Manager
Deputy Engineering Manager
Washington TRU Solutions LLC
WIPP Site

Proven executive level manager experienced in strategic planning, Program Management,
Operations and Engineering management and business/product development of state-of-the-art
nuclear facilities. Twenty-five plus years of progressive management experience. Proven ability
to build new organizations, reorganize troubled organizations and expand into additional
markets. Innovative problem solver and effective communicator adept in delivering superior
customer service and developing new business.

Professional Experience:

Washington TRU Solutions, LLC, Carlsbad, NM - 6/1988 to Present

Deputy Engineering Manager (01/05 to Present)

• Management responsibility for implementation/improvement/maintenance of the site
engineering and Nuclear Safety Programs.

Safety, Health, Security and Technical Support (02/03 to 01/05)

• Responsible for establishing and maintaining facility safety and health programs.
Accomplished over 2 million work hours without a lost workday.

• Responsible for approximately 60 + employees and budget of 10 million.

Deputy Assistant General Manager Operations and Chief Engineer (02/01 to 02/03)

• Responsible for all site engineering issues listed under Engineering Manager
• Deputy Assistant General Manager Operations responsible for 400+ employees and

budget of $80 Million.

Engineering Manager (Westinghouse Waste Isolation Division - 1995 to 2001)

• Responsible for 100+ employees and annual budget of $22 million.
• Assisted General Manager in establishing strategic direction and policy for the division.
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• Managed an integrated, multi-disciplined infrastructure including business systems,
multi-disciplined engineering functions, facility construction and configuration
management processes.

• Maintained Nuclear Regulatory Commission package compliance and maintenance,
generator site interface, transportation planning and tracking, Waste Acceptance Criteria
requirements generation, and designed and maintained the WIPP Waste Information
System for the National TRU (Transuranic Waste) Program.

Successive Engineering Management Positions including Manager, Program
Management (1988-1995)

• Responsible for 35+ employees and budgets in excess of $12 million in preparation for
start-up of the facility.

• Managed the division's budgeting and scheduling work scope.
• Integrated program details to establish current year budgets and five year planning.
• Tracked division performance and provided division support for program planning of

major DOE or division initiatives.

Westinghouse Hanford Company, Hanford, WA -1972 t01988

Engineering Positions of increasing responsibility leading to Manager, Waste Package,
Repository and Seals Analysis Section

• Directed activities of 18 engineers and scientists and a budget of $4.5 million.
• Oversaw performance of critical engineering analyses and development of computer

code to support design verification for the section.
• Designed software analytical packages for evaluating geotechnical, mechanical,

hydrological, and thermal performance of the facility.

Education

B. S. - Mechanical Engineering, University of Texas, EI Paso

Additional Master's Level Engineering courses

National Institute for Learning: 'The Project Management Certificate Course"

Fluent in English and Spanish
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RH SUrface CVS
Attachment 2

Table 4-3 Data Collection Tables.xls

Confinement Ventilation Documented Safety Analysis Information
Facility: RH Surface CVS 411 HV02 Hazard Cateqory 2 Performance Expectation

Doses Confinement Ventilation System
Type Confinement Bounding Classification

Bounding unmitigated / Functional Performance
Accidents Active Passive mitiqated SC SS DID Function Requirements Reauirements Compensatory Measures

> 25 rem /
Performance of Facility Evaluation did not revea

X
prevented

X N/A any vulnerability. No Compensatory Measures
1-Fire) N/A required.

> 25 rem /
Performance of Facility Evaluation did not revea

(2 -Explosion) X
prevented

X N/A any vulnerability. No Compensatory Measures
N/A required.
(3_Loss of Performance of Facility Evaluation did not revea
Containment / X 6.0/ N/A X N/A any vulnerability. No Compensatory Measures
Confinement) required.
(4 -Direct
Radiological/

N/A N/A N/A N/A None Identified Based on Risk
Chemical
Exposure)

Not credible for the WIPP due to WAC
(5 -Nuclear NJA N/A N/A N/A requirements/restrictions and established waste
Criticality) handlinQ procedures/processes.
(6 -External

X N/A X N/A
Frequency of an aircraft crash iinto the WHB is

Hazards) N/A Beyond Extremely Unlikely
(7 -Natural

> 25 rem /
Performance of Facility Evaluation did not reve"

Phenomena) X
prevented

X N/A any vulnerability. No Compensatory Measures
N/A required.
The Identified Confinement Ventilation System proVides Defense In Depth to aCCidents assolcated With operalional and natural phenomenon events that could affect RH waste.
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Attachment 3 RH Surface CVS 411 HV02

Table 5-1 Ventilation System Performance Critena IRP assigned Perfonmance Criteria For Evaluation: Safety Significant
Facilitv: RH Surface CVS 411 HV02 Hazard Cateoorv 2 - Active CVS

Evaluation Criteria Safety SiQn. IRP Class Discussion Reference Criteria met by
Pressure Differentials should Applies Number of zones as credited by DOE-HDBK-1169 (2.2.9). The CVS is not credited in any analyzed accident scenario to control hazardous
be maintained between zones accident analysis to control ASHRAE Design Guide release. The RH ventilation is designed with different confinement zones

and atmosphere hazardous release; demonstrate by established with cascading space pressure set points .respective to atmosphere.
use considering potential in~eakage established to control flow from areas of lower conlamination to areas of higher

contamination in accordance with guidance as established in DOE-HDBK-1169-
2003. Chapter 2. The RH bay is held equal to atmosphere. The Hot Cell complex

1 is held at a more negative pressure and the Upper HOI Cell is held at the most
negative pressure. Since all containers shipped to 'NIPP are certified to be free of

external contamination and there is no plan to open the containers at 'NIPP. the
DSA does not credit the confinement ventilation system for the prevention of

release in any accident scenario.

Materials of Construction Applies DOE-HDBK-1169 (2.2.5). ASME Provisions for accident and abnonmal conditions have been considered in the
should be appropriate for AG-1 construction of the CVS. Fans ducts and dampers are constructed of galvanized

nonmal. abnonmal and steel which is adequate based on the constituents that can reasonably be
accident conditions expected to exist in the air stream. The HEPA filler housings are fabricated of

2
Stainless Steel to minimize the potential of corrosion on filter/housing interface

surfaces and to aid in contamination clean-up should an accidental release occur.
There is no reasonable expectation of corrosive fumes, spontaneous combustion.
or explosion during processing. Waste is shipped to 'NIPP in sealed containers
with regulated conslituents regulated by the Waste Acceptance Criteria (WAC).

Exhaust system should Applies As required by accident analysis to DOE-HDBK-1169 (2.4). ASHRAE The DSA does not credit the CVS in any prevention of accidental release. The
withstand anticipated nonmal. prevent accident release Design Guide system is designed to withstand anticipated normal. abnormal and accident

abnonmal and accident conditions and maintain integrity. Explosions that would cause overpressure of the
system conditions and CVS is not a credible scenario based on the site processes and in place

maintain integrity administrative controls (primarily the WAC). Fire propagation from a source to the

3
filters is not a credible scenario based on the amount of combustibles present in
the building. the non combustible materials of construction of the building and the
non-combustible materials of construction of the CVS components (combustibles
protected by the administratively controlled combustible loading program). Both

Design Base Earthquake and Tomado considerations have been accounled for in
the construction and operation of lhe WHB.

Confinement ventilation Applies Address: 1) Type of filter (e.g .. HEPA. ASME AG-1. DOE HDBK-1169 Filter quanllty and size has been selected based on maximum flow rate throu9h the
systems shall have sand. sintered metal); 2) Filler Sizing (2.2.1) HEPA media of 5 fUmin. The decontamination factor is of no consequence to the

appropriate filtration to (flow capacity and pressure drop); 3) DSA since CVS is not credited for any accident scenarios. The waste handling
minimize release Decontamination Factor vs. accident process is relallvely clean with minimal air bome particulate generated. Some

analysis assumptions minimal amount of diesel particulate could possibly enter the RH Bay as the Road

4 Cask is located in the bay for processing by the over the road tractor-trailer. All
other equipment is electrically powered and there are no machining or chemical

process used that would generate significant amounts of particulate or gases. The
single stage of prefilters is appropriate to prolong the life to the HEPA filters.
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Attachment 3 RH Surface CVS 411 HV02

Table 5·1 Ventilation System Performance Critena IRP assigned Performance Criteria For Evaluation: Safely Significant
Facility: RH Surface CVS 411 HV02 Hazard Category 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Provide system status Applies Address key information to ensure ASME AG-l. DOE·HDBK-1169. The HEPA filter housings are fitted with pressure monitoring capability for each
instrumentation and/or alarms system operability (e.g.• system delta- ASHRAE Design Guide (Section HEPA filter bank with both local and remote readout. Remote alarms indicate a

p. filler pressure drop) 4) pressure drop that exceeds set point (alarm function is provided in the Central

5 Monitoring Room (CMR». 'MPP has implemented a very conservative pressure
drop limit of 5 inches w.g. for HEPA filler dp. Additional instrumentation provides

local and remote indication of air flow with remote alarm in the CMR.

Interlocl< supply and exhaust Applies DOE-HDBK-1169. ASHRAE Automated controls provide for interlock between the Supply Air units and the
fans to prevent positive Design Guide (Section 4) associated Exhaust Air Fans. On the loss of an exhaust fan. the associated supply

6 pressure differential air fan is shut down. Redundant exhaust air fan and supply air unit is automatically
started when the lead ventilation set is "shut-down".

Post accident indication of Applies Instrumentation supports post- TECH-34 Local and remote indication of HEPA filter differential pressures and proof of air

7 filter break-through accident planning and response flow provide indication of filter status for post-accident planning and response.

Reliability of control system Applies Address. for example. impacts of DOE-HDBK·1169 (2.4). ASHRAE The confinement ventilation system is comprised of two completely separate
to maintain confinement potential common mode failures from Design Guide "trains" of equipment providing supply air flow. exhaust air flow and confinement
function under normal. events that would require active filtration (supply fan. exhaust fan and HEPA filler unit). Each "train" is controlled
abnormal and accident confinement tunctlon. UIII.Jugh independent controls and in:>trumcntation. Automated contro!~ C~n hp

8 conditions manually overridden at the local control panel. Common equipment such as space
supply flow control and space pressure control via variable exhaust are designed to

fail safe providing active confinement ventilation.

Control components should Applies DOE-HDBK-1169 (2.4) Automated controls are designed to fail safe. Pressure Differential Dampers fall
fail safe open. Local supply flow controls fail in the last controlled position. Exhaust

9 system failure stops associated supply air. Failure of one "train" causes the
automatic start of the back-Up "train". Train controls can be manually overridden.

Confinement ventilation Applies As required by the accident analysis DOE-HDBK-1169 (10.1). DOE- The DSA does not credit the HEPA filtration in the prevention of the release of
systems should withstand for existing facilities. must address STD-l066 hazardous materials. Fire propagation from a source to the filters is not a credible
credible fire events and be protection of fiber media scenario based on the non combustible materials of construction of the bUilding.

10 available to operate and the noo-<:ombustible materials of construction of the CVS components and the
maintain confinement amount of combustibles present in the building (building loading of combustibles

protected by the administratively controlled combustible loading program).

Confinement ventilation Applies As required by the accident analysis DOE·HOBK·1169 (10.1). DOE- The building zones. the construction of the building and the site processes are
systems should not for existing facilities. Address fire STD-l066 such that fire dampers and fire suppression within the HEPA filter units is not

11
propagate the spread of fire barriers. fire damper arrangements required. Fans ducts and dampers are constructed of galvanized steel which is

adequate based on the consllluents that can reasonably be expected to exist in the
air stream. Filters and filter housing are constructed of materials such as to not

propagate the spread of a fire.

Confinement venlllation Applies If the active CVS is not credited in a ASME AGol AA. DOE 0420.1B. The elements of the CVS credited during a seismic event are the seismicltomado
systems should safely seismic accident condition, there is no DOE-HDBK·1169 (9.2) dampers. These dampers are designed and installed in a manner to protect
withstand earthquakes need to evaluate that performance ventilation penetrations of the building envelope during a seismic event (dose on

and/or design altribule for the CVS. seismic event). The dosing of the dampers provides for the maintenance of the

12 Any seismic impact on the CVS wi" secondary confinement boundary provided by the building envelope during a
be based on the current functional seismic event.

requirements in the DSA
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Attachment 3 RH Surface CVS 411 HV02

Table 5-1 Ventilation System Perfonnance Criteria IRP assigned Perfonnance Criteria For Evaluation: Safety Significant
Facility: RH Surface CVS 411 HV02 Hazard Catecol'{ 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Confinement ventilation Applies If the active CVS is not credited in a DOE 0420.1B, DOE-HDBK-1169 The etements of the CVS credited during a tornado event are the seismicJtomado
system should safely tornado condition, there is no need to (9,2) dampers. These dampers are designed and installed in a manner to protect

withstand tornado evaluate that performance and/or ventilation penetrations of the building envelope during a tornado event (dose on
depressurization design attribute for the CVS, Any event). The dosing of the dampers provides for the prevention of the rapid

13 tornado impact on the CVS will be depressurization, caused by a tomado, from damaging the confinement barrier
based on the current functional provided by the HEPA filters. Rapid depressurization of the exhaust system could

requirements in the DSA cause the filters to be ·sucked" through the housing if not property protected. The
tornado dampers are designed to provide that protection.

Confinement ventilation Applies If the CVS is not credited in a wind DOE 0420.1B, DOE-HDBK-1169 The DSA does not credit the confinement ventilation system in the event of high
system should safely condition, there is no need to evaluate (9.2) winds. The CVS exhaust and filtration systems are housed within the Waste

withstand design wind effects that perfonnance and/or design Handling Building and therefore protected from the effects of reasonably assumed
on system perfonnance attribute for the CVS, Any wind high wind events.

14 impact on the CVS perfonnance will
be based on the current NP analysis

in the DSA

Confinement ventilation Applies If the CVS is not credited for this DOE 0420.1B, DOE-HDBK-1169 There are no other natural phenomenon events identified in the DSA which credit
system should withstand event, there is no need to evaluate (9.2) the CVS to prevent the release of hazardous malerials.

other NP events considered that performance and/or design

15
credible in the DSA where attribute for the CVS. Any impad on

the CVS is credited the CVS perfonnance will be based
on the current NP analysis in the DSA

Administrative controls Applies Ensure appropriately thought out DOE 0420.1B The DSA describes measures that are implemented to protect the facility and
should be established to response to extemal threat is defined structures from credible barrier threatening events at the facility level. The CVS

16 protect confi nement (e.g .. pre-fire plan) systems are not specifically identified, however the administrative controls that are
ventilation systems from instituted to protect the facility provide CVS protection,

barrier threatening events

Design supports the periodic Applies Ability to test for leakage per intent of DOE-HDBK-1169 (2.3.8). ASME Vv1PP utilizes a computerized history and maintenance planning system (CHAMPS)
inspection and testing of N510 AG-1, ASME N510 to track the performance and periodicity of confinement ventJlation inspections and

filters and housing, and tests testing, System walk-downs are performed annually and aerosol penetration tests
17 and inspections are (in accordance with the intent of N51 0) are conducted on an annual basis per

conducted periodically CHAMPS generated wor!< orders.

Instrumentation required to Applies Credited instrumentation should have DOE-HDBK-1169 (2,3,8) No CVS instrumentation is credited in the DSA in the prevention of the release of
support system operability is specified calibration/surveillance hazardous materials in any accident scenario. Vv1PP utilizes the CHAMPS system

calibrated requirements. Non-safety and periodic maintenance wor!< orders to generate and track the periodic

18 instrumentation should be calibrated calibration of instrumentation required to support the CVS operability,
as necessary to support system

functionality,

Integrated system Applies required responses assumed in the DOE-HDBK-1169 (2.3,8) There are no CVS required responses in any DSA analyzed accident scenario,
performance testing is accident analysis must be periodically

19 specified and performed confirmed induding any time
constraints

Page 3 of 4



Atlachmenl3 RH Surface CVS 411 HV02

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facilitv: RH Surface CVS 411 HV02 Hazard Category 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Fi~er service life program Applies Filter life (shelf life. service life. total DOE-STD-1169 (3.1 and Appendix VV1PP has instituted a filter service life program. Filters are being changed out to
should be established life) expectancy should be C) assure filters are no more than 10 years old. There is no significant source for

determined. Consider filter potential chemical exposure, radiological exposure or other damaging
environment. maximum delta-P, environmental impacts to the fi~er media, housings or seals, VV1PP has set a

20 radiological loading, age, and differential pressure limit of 5 inches water gauge across the filters. Fi~ers are
potential chemical exposure. changed on age or filter pressure drop (which ever occurs first), Because the

process and environment is so clean, VV1PP has historically changed filters on age
long before pressure drop became an issue,

Failure of one component Does Not Apply Address potential failures (example DOE 0420,lB, Facility Safety. Although not applicable. continuous operation is supported through redundant

21
(equipment or control) shall failures- fan. back-up power supply. Chapter I. Sec. 3.b(8) equipment and fail safe configuration of common mode equipment. There is no

not affect continuous switchgear) single point failure in the CVS that will preclude continuous operation.
operation

Automatic backup eleclrical Does Not Apply OOE-HDBK-1169 (2.2.7) Not applicable - see below
power shall be provided to all

22
critical instruments and
equipment required 10

operate and monitor the CVS

Backup electrical power shall Applies DOE-HDBK-1169 (2.2.7) The confinement ventilation system is powered through SWItch gear such that on a
be provided to an critical loss of availability of commercial power, the CVS. system critical instrumentation

instruments and equipment and associated moniloring equipment can be powered from the site diesel
23 required to operate and generators,

monitor the confinement
ventilation system

Address any specific Applies 10 CFR 830. Subpart B There are no additional CVS requirements credited by the DSA that have not been
functional requirements for previously covered.

24 the CVS (beyond the scope
of those above) credited in

the DSA
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Definitions

Safety Class.
Safety Class (SC) systems stlUctures and components (SSCs) are those whose
preventive or mitigative function is necessary to keep radiological material
exposure to the public below the off-site evaluation guideline, which is 25 rem
(roentgen equivalent man) total effective dose equivalent. The dose estimates to
be compared to it are those received by a hypothetical maximally exposed off-site
individual at the site boundary.

Safety Significant.
SSCs not designated as SC, but whose preventive or mitigative function is a major
contributor to defense in depth (DiD) and/or worker safety as determined from
hazards analysis. Safety Significant (SS) SSC designations based on worker
safety are limited to those whose failure is estimated to result in a prompt worker
fatality or serious injuries or significant radiological or chemical exposure to
workers.

Waste Isolation Pilot Plant (WIPP) procedure WP 09-CN3023, WI?? Functional
Classificationfor Design, Rev. 7 identifies greater than 100 rem to the worker as
the consequence for requiring consideration for functionally classifying an SSC as
SS.

Abbreviations and Acronyms

ALARA - As Low As Reasonably Achievable

CH - Contact Handled

CMR - Central Monitoring Room

CMS - Central Monitoring System

CVS - Confinement Ventilation System

DBE - Design Basis Earth Quake

DBT - Design Basis Tornado

DiD - Defense in Depth

DSA - Documented Safety Analysi'3
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EG - Evaluation Guideline (25 rem TEDE to the maximally-exposed offsite individual as
defined in DOE-STD-3009-94)

FET - Facility Evaluation Team as defined in the VSEG

HEPA - High Efficiency Particulate Air

IRP - Independent Review Panel as defined in the VSEG

PDD - Pressure Differential Damper

PISA - Potentially Inadequate Safety Analysis

RH - Remote Handled

SC - Safety Class

SET - Site Evaluation Team as defined in the VSEG

SS - Safety Significant

SSCs - Systems, Structures and Components

TEDE - Total Effective Dose Equivalent

UG - Underground

VSEG - Department of Energy, Deliverables 8.5.4 and 8.7 of Implementation Plan for
Defense Nuclear Facilities Safety Board Recommendation 2004-2, Ventilation System
Evaluation Guidance for Safety-Related and Non-Safety-Related Systems

WAC - Waste Acceptance Criteria

WIPP - Waste Isolation Pilot Plant
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Executive Summary:

The Waste Isolation Pilot Plant (WIPP) site is a low level repository for radioactive
waste. Waste is characterized and shipped to WIPP in packages for disposal in the
repository. The container that the waste is packaged in prior to loading into
transportation containers (road casks) provides primary containment. There is no planned
normal operation at WIPP that allow for waste to be present external to the waste
package container primary containment. The waste container packages that are used for
disposal are removed from the transportation containers (road casks) in the Waste
Handling Building (WHB). From the time the packages are removed until they are
placed in the repository, the packages are contained within facilities and structures with
active confinement ventilation systems.

The facility evaluation team (FET) used the independent review panel (IRP) directed
functional classification criteria for SS. Based on the evaluation criteria, the system
evaluation did not reveal any "gaps" in the installed system's functional design or
performance expectations. The installed system's functional design and performance
expectations is commensurate with the identified site mission of receiving prepackaged
and characterized waste and emplacing the waste in the waste container packages in
which the waste is received on site. During the evaluation of the systems functional
design and performance expectations against the evaluation criteria and the facility
Documented Safety Analysis .(DSA), there was no discovery ofa potentially inadequate
safety analysis (PISA).

Introduction

Facility Overview

The WIPP is located in Eddy County in southeastern New Mexico. The WIPP is
located in an area of low population density with no industrial, commercial,
institutional, recreational or residential structures within the WIPP Site Boundary.

The WIPP is designed to receive and handle 500,000 cubic feet per year (ft3/yr)
(14,160 cubic meters per year [m3/yr]) contact handled (CH) waste and 10,000
ft3/yr (283 m3/yr) remote handled (RH) waste. The WIPP facility is designed to
have a disposal capacity for TRU waste of 6.2 million ft3 (175,600 m3). The
WIPP facility has sufficient capacity to handle the 250,000 fe (7,080 m3) of RH
waste. The WIPP is divided into surface structures, shafts, and subsurface
structures.

The WIPP surface structures accommodate the personnel, equipment, and support
services required for the receipt, preparation, and transfer of waste from the
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surface to the underground (UG). Vertical shafts, including the waste shaft, the
salt handling shaft, the exhaust shaft, and the air intake shaft, extend from the
surface to the UG horizon. The waste shaft is located between the CH and RH
areas in the WHB.

The WIPP UG consists of the waste disposal area, construction area, north area,
and the waste shaft station area. The CH and RH waste disposal area is a 100 acre
area on a horizon located 2,150 feet beneath the surface in a deep, bedded salt
formation.

RH waste is shipped to the site in one of two types of road casks. Waste canisters
are shipped in 72-B casks. Drums of waste are shipped in 1O-160B casks. Waste
canisters shipped in 72-B casks are nominally 10 feet long and 26 inches in
diameter. Drums of waste received in I0-160B casks, are over-packed into a steel
facility canisters in the Hot Cell. Facility canisters are nominally 10 feet long and
28 inches in diameter. Canisters of RH waste are emplaced in the bore holes
drilled in the walls of the disposal rooms.

The hazard classification category was determined in accordance with DOE-STD­
1027-92. The material at risk for the determination of the categorization was
defined as the maximum radiological contents of a single 55-gallon drum of CH
waste at 80 plutonium-239 equivalent curies (PE-Ci). Since this inventory
exceeds the Hazard Category 2 minimum threshold of 56 Ci for Pu-239, the WIPP
is categorized as a Hazard Category 2 facility.

Confinement Ventilation Strategy

The UG ventilation system serves the WIPP underground to provide acceptable
working conditions and a life-sustaining environment during normal operations
and off normal events including waste handling accidents. All equipment and
components of the RH UG CVS are located on the surface and provide ventilation
to the UG through the mine exhaust shaft. In the event of a breach of waste
containers, the underground ventilation system provides air flow away from the
worker. Upon the detection of air borne radioactivity or the notification of a
radiation control event, the ventilation system is either automatically or can be
manually switched to provide high efficiency particulate air (HEPA) filtration of
the mine exhaust.

The UG ventilation system is designed as an exhausting system that maintains the
working environment below atmospheric pressure. The UG mine ventilation is
designed to supply sufficient quantities of air to all areas of the repository. UG
ventilation is divided into four separate flow paths supporting the waste disposal
area, the construction area, north area, and the waste shaft station. All four air
circuits combine near the exhaust shaft, which acts as the common discharge from
the UG. A pressure differential is maintained between the construction circuit and
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the waste disposal circuit to ensure that any leakage is towards the disposal
circuit. The pressure differential is produced by the surface exhaust fans in
conjunction with the UG air regulators. Pressure differentials across selected
bulkheads between ventilation circuits are monitored from the central monitoring
room (CMR).

The UG ventilation system consists of six centrifugal exhaust fans (three main
fans in the normal flow path and three smaller fans in the filtration flow path), two
identical HEPA filter assemblies arranged in parallel, isolation and back draft
dampers, a filter bypass arrangement, and associated ductwork. The main fans
are used during normal operation to provide a nominal underground flow. During
filtration operations only one filtration fan is in service and all other main and
filtration fans are stopped and isolated. Anyone of the three filtration fans is
capable of delivering 100 percent of the design flow rate with the HEPA filters at
their maximum pressure drop. The UG ventilation system is operated as follows:

• Normal Mode - During normal operation, five different levels of
ventilation can be established to provide five different air flow quantities.

• Filtration Mode - This mode mitigates the consequences of a waste
handling accident releasing radioactive contamination to the environment
by providing a HEPA filtered air exhaust path from the underground and
also reducing the air flow.

Filtration is activated automatically on a high radiation signal from one of the
continuous air monitors in the exhaust of the active disposal room, or manually by
the CMR operator, through the central monitoring system (CMS), when notified
of a waste handling event underground. The operating status of the exhaust fans
are displayed in the CMR and provisions to switch to filtration are provided. An
alarm for excessive pressure drop across the filters is actuated at a predetermined
level. Filter differential pressure is displayed locally and in the CMR. Instruments
and system components are accessible for periodic testing and inspection during
normal plant operation.

Under normal operating conditions, the ventilation system functions continuously.
The underground ventilation system filtration fans can be connected to the backup
power supply, one at a time, in the event that normal power is lost. Air is routed
through the individual disposal rooms within a panel using UG bulkheads and air
regulators.

Each HEPA filter assembly that serves the UG is equipped with two banks of
prefilters and two banks of HEPA filters. All nuclear grade HEPA filter banks are
tested for conformance with ASME N510.

The system was installed in stages starting in the mid 1980s. Originally the
smaller exhaust filtration fans were installed. Two of the larger main fans were
installed in the early 1990s with the third main fan installed in 1996 - 1997. The
original design information is maintained and available at the WIPP.
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Major Modifications

The facility is not currently undergoing any major modifications that affect the
ventilation system or its operation.

Functional Classification Assessment

The WIPP procedure WP 09-CN3023, WIPP Functional Classification for Design, is the
site procedure used for functional classification.

Existing Classification

Based on site procedures the RH UG CYS of this evaluation is classified as a
safety significant system. This CYS is credited in the site DSA for preventing
prompt, significant radiological or chemical exposure to workers.

Evaluation

The FET used the proceduralized site process, WP 09-CN3023, to evaluate the
existing site functional classification of the CYS evaluated. Additionally, the
FET reviewed the site procedure for compliance with DOE regulations and
drivers to assess that the site procedure provides adequate assessment of
functional classification for site systems.

The RH UG CYS was found to have the proper existing functional classification
per WP 09-CN3023.

The procedure, WP 09-CN3023, was found to be inline with the DOE-STD-3009­
94 guidance for functional classification. The FET did discover one
typographical error in the procedure. The typographical error is being corrected.

Summary

The existing facility RH UG CYS functional classification is appropriate. The
system provides ventilation that provides ventilation required for industrial safety
issues and directs airflow away from the workers in various DSA analyzed
accident scenarios.
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System Evaluation

Identification of Gaps

The FET identified there were no gaps between the Ventilation System Evaluation
Guidance for Safety-Related and Non-Safely-Related Systems VSEG evaluation
criteria and the installed system's functional design or performance expectations.

The FET used the IRP directed SS performance criteria for the evaluation in
accordance with the guidance in section 5.1 of the VSEG. Section 5.1 identifies
that all hazard category 2 nuclear facilities that do not challenge or exceed the
evaluation guideline (EG) will utilize SS performance criteria as identified in
Table 5-1 of the VSEG.

The evaluation verified all the VSEG established performance criteria for SS CVS
systems were adequately met by the CVS. The criteria established to be
mandatory for this evaluation were:

a. Materials of Construction should be appropriate for normal, abnormal
and accident conditions.

b. Confinement ventilation systems shall have appropriate filtration to
minimize release.

c. Provide system status instrumentation and/or alarms.
d. Post accident indication of filter break-through.
e. Reliability of control system to maintain confinement function under

normal, abnormal and accident conditions.
f. Control components should fail safe.
g. Administrative controls should be in place to protect confinement

ventilation systems from barrier threatening events.
h. Design supports periodic inspection and testing of filters and housing,

and tests and inspections are conducted periodically.
\. Filter service life program should be established.
J. Failure of one component (equipment or control) shall not affect

continuous operation.
k. Backup electrical power shall be provided to all critical instruments

and equipment to operate and monitor the CVS.
The above listed criteria are required for the system to adequately provide the
DSA credited safety significant system function.

All other IRP established VSEG performance criteria, identified in Table 5-1 of
the VSEG, were determined to not be mandatory. The non-mandatory criteria
were identified within the VSEG to be "applicable as required" or "credited by
the facility DSA". The facility DSA does not credit the RH UG CVS to prevent
or control hazardous release in the accident analyses.

10



Gap Evaluation

The FET identified there were no gaps between the VSEG evaluation criteria and
the installed system's functional design or performance expectations, whether
mandatory or non-mandatory.

Modifications and Upgrades

There are no required modifications or upgrade to the RH UG CVS since there are
no gaps between the established performance criteria and the installed system's
functional design or performance expectations.

Conclusion

The FET performed an evaluation of the RH UG CVS. The result of the evaluation was a
determination that the system's installed design and performance expectations met the
evaluation performance criteria established by the VSEG IRP for a Hazard Category 2
facility. There were no findings or proposed corrective actions as a result of this
evaluation.

While there are no modifications or upgrades required, the system equipment is subject to
a corrosive environment. There are corrosion and salt accumulations issues that will
require attention for the life of the facility. These issues are being managed and continue
to be managed through proper maintenance and equipment refurbishment.

References

ASME N510 American Society of Mechanical Engineers, 1989,
Standardfor Testing afNuclear Air Cleaning Systems, (formerly
ANSI N5l0-l975, ANSIIASME N5l0-l989)

CH DSA DOE/WIPP-95-2065, REVISION 10, NOVEMBER 2006,
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Documented Safety Analysis, with approved page changes CH­
2007-01 and CH-2007-02, August 27,2007

DOE-STD-3009-94 DOE Standard Preparation Guide for U.S Department of
Energy Nonreactor Nuclear Facility Documented Safety Analyses,
with Change Notice No.2, April 2002

DOE-STD-1027-92 DOE Standard, Hazard Categorization and Accident
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Personal Profile:
Position:

Summary:

Richard F. Farrell
Nuclear Safety Specialist
U. S. DOE Carlsbad Field Office
(505) 234-8318

1. Environmental, Safety, and Health (E,S&H) professional with over 30 years of diversified
experience in nuclear and industrial safety, health physics, environmental/effluent monitoring,
regulatory compliance related to state-of-the-art nuclear facilities, and mining and mineral
extraction/ metallurgical processing.
2. Managed the development of the Waste Isolation Pilot Plant (WIPP) documented safety
analysis (DSA) for contact-handled and remote-handled transuranic (CH/RH-TRU) waste disposal
operations. Developed and the Department of Energy's (DOE) safety evaluation reports (SER) or
approval bases associated with the WIPP safety basis.
3. Developed and managed the Radioactive Source Materials License compliance programs for
a NRC licensed facility (an operating uranium mill/mine) including: radiological and industrial safety,
ALARA, quality assurance, occupational health, and underground mine ventilation engineering and
monitoring.

Experience:

U. S. Department of Energy; September 2007 - Present
Nuclear Safety Specialist Carlsbad Field Office (CBFO) Responsibilities include oversight
and integration of CBFO/WIPP radiological and nuclear safety, occupational health, and nuclear
safety management.
Safety Officer CBFO; August 2000 - September 2007 Responsibilities include oversight and
integration of CBFOIWIPP industrial, radiological and nuclear safety, and occupational health.

U. S. Department of Energy; September 1992 • August 2000
Radiological Safety Manager Carlsbad Area Office (CAO) Responsibilities include oversight and
management of CAOIWIPP radiological safety/control programs (10 CFR Part 835) and nuclear
safety management (10 CFR Part 830).

Westinghouse Electric Corporation; April 1990 • September 1992
Senior Engineer at the Waste Isolation Pilot Plant Responsibilities include the management
of interface activities with oversight and auditing groups, evaluation of applicable regulations
and DOE orders, and support of audits of waste generator sites with regard to waste
acceptance criteria.

Homestake Mining Company; 1977 • April 1990
(Nuclear Regulatory Licensed Uranium Milling and Mining)
Environmental Safety and Health Department On-Site Manage; 1983 - April 1990
Responsible for radiation safety/health programs as the radiation safety officer (RSO) for the
Nuclear Regulatory Commission (NRC) licensed facility. Responsibilities included department
administration, industrial safety/health, emergency management, RCRA compliance and
hazardous waste management, CERCLA remediation and monitoring activities, occupational
health and regulatory compliance.
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Radiation Protection Administrator; 1980 . 1983 Responsibilities included management of
the health physics, oand hazardous waste activities, training, environmental and effluent
monitoring, and regulatory compliance. Served as the RSO for a NRC licensed facility.
Radiological Safety/Environmental Engineer; 1977 • 1980 Responsibilities included
evaluation of radiological safety, health physics assessment, monitoring data, and the
development of monitoring and emission control programs to assure compliance with
occupational and environmental regulations.

Education:

B.S. - Chemistry major - biology minor, Northern Arizona University, 1975.
Twelve (12) semester hours of graduate level chemistry class work, and six (6) semester hours
of graduate level radioactive waste management; University of New Mexico; 1981 and 1992,
respectively.
Strong background in applied mathematics and statistics equivalent to a minor area of study
[twenty (20) semester hours], Brigham Young University; 1993 - 1996.
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Personal Profile:
Position:

Summary:

Curtis A. Chester
Engineering Manager
Integrated Waste Handling Engineering
Washington TRU Solutions LLC
WIPP Site

Mr. Chester is the Washington TRU Solutions manager of the Integrated Waste Handling
Engineering (IWHE) group. IWHE is responsible for the technical ownership of all equipment
used in the waste handling process, both Contact Handled and Remote Handled. Mr. Chester's
staff consists of 17 engineers engaged In oversight of systems that include such diverse
applications of engineering as robotics in waste processing, radiological monitoring systems,
pumping and distributions systems for fire suppression, industrial material handling systems,
facility structural integrity (including seismic and tornado loading) and confinement ventilation.
The IWHE group is tasked with monitoring, maintaining, designing and planning the
implementation of regulatory requirements associated with aspects of safety, environmental and
radiological requirements for the site waste handling process. As manager of the IWHE group,
Mr. Chester is responsible for administration of the proper oversight, review and approval of the
actions implemented by the group.

Mr. Chester has participated in two successful Operational Readiness Reviews while at WIPP
and was the lead engineer in the successful completion of the Remote Handled readiness
review completed in January of 2007 including the system Start-up Testing and the system Line
Management Assessment. Mr. Chester's experience and accomplishments in mechanical
design, shop fabrication, procurement, engineering application of quality control and application
of industrial process control make him uniquely suited for management of the IWHE group.

Professional History:

Manager / Integrated Waste Handling Engineering (1998 to present)
WGII Washington TRU solutions Carlsbad, New Mexico
Management of personnel employed in the development and implementation of strategies,
resource allocations, baselines, and project execution plans for package handling equipment,
system upgrades, and processes supporting the disposal of Defense Nuclear Waste.
Successes and competence have been identified with a continuous progression of assignments
from support engineer to engineering staff management.

Project Engineer / Staff Consultant (1993 to 1997)
Duke Engineering & Services Carlsbad, New Mexico
Provide design, analysis, and project management services to engineering and maintenance
staff at the Waste Isolation Pilot Plant (WIPP).

Product Integrity Engineer/ Lead Manufacturing Engineer (1990 to 1993)
Martin Marietta Corporation Albuquerque, New Mexico
Develop and maintain process flow instructions and configuration management for multiple
process lines. Conduct engineering analysis on mechanical structures and assemblies.
Develop and implement quality, cost effective manufacturing practices regarding station layouts,
sequence of operations, and tooling requirements.

Staff Engineer (1989-1990, 1993)
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Pharmacia SP Albuquerque, New Mexico
Perform engineering analysis on equipment. Develop equipment enhancements. Design and
prototype special devices.

Education:

B.S. in Mechanical Engineering, UNM Albuquerque, NM, 1989

Publications:

"Final Results of the WIPP RH TRU Facility Shielding Analysis". 2002
"Exhaust Shaft Hydraulic Assessment Data Report". 1996
"Room Q Data Report: Test Borehole Data From December 7, 1993, through July 7, 1995".
1995
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Personal Profile:
Position:

Summary:

Randy D. Elmore
Cognizant System Engineer
Confinement Ventilation Systems
Washington TRU Solutions LLC
WIPP Site

Mr. Elmore is an engineer with over twenty years of experience with HVAC systems used for
environmental, commercial and industrial applications including medical isolation suites,
industrial clean room and laboratory and confinement ventilation systems. Experience includes
the design, installation, start-up and oversight of isolation environments established through
both positive and negative pressure differentials. Design activities have included not only air
and equipment side but pneumatic, electronic and microprocessor design, programming, and
start-up. Ancillary experiences and skills include cost estimation, project management,
budgeting and system and personnel management.

Professional History:

Washington TRU Solutions, LLC. Carlsbad, New Mexico, 2001 - present:

Simplex Time Recorder, Inc., Lubbock, Texas, West Texas Marketing and Management
Representative, 1998 to 2000

CSG (Compliance Services Group), Lubbock, Texas, Project Manager, 1996 to 1998

Con-Tech (Control Technologies), Lubbock, Texas, Co-Founder and Principal, 1992 to 1996

David G. Halley & Co., Inc., Lubbock, Texas, Sales Engineer / Stockholder, 1986 to 1992

Texas Instruments, Abilene, Texas, Project Engineer. 1985 to 1986

Williams, Tippet, and Associates, Inc., Abilene, Texas, Design Engineer, 1984 to 1985

Shell Pipeline Corp., Hamlin, Texas, Roustabout / Relief Technician, 1980 to 1982

Education:

B.S. in Mechanical Engineering, Texas Tech University, 1984 (Magna Cum Laude)

Professional Organizations:

Academy of Mechanical Engineers. Texas Tech University (Faculty Advisory Council, inducted
April 2004)
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Personal Profile:
Position:

Summary

John J. Garcia
Senior Manager
Deputy Engineering Manager
Washington TRU Solutions LLC
WIPP Site

Proven executive level manager experienced in strategic planning, Program Management,
Operations and Engineering management and business/product development of state-of-the-art
nuclear facilities. Twenty-five plus years of progressive management experience. Proven ability
to build new organizations, reorganize troubled organizations and expand into additional
markets. Innovative problem solver and effective communicator adept in delivering superior
customer service and developing new business.

Professional Experience:

Washington TRU Solutions, LLC, Carlsbad, NM - 6/1988 to Present

Deputy Engineering Manager (01/05 to Present)

• Management responsibility for implementation/improvemenUmaintenance of the site
engineering and Nuclear Safety Programs.

Safety, Health, Security and Technical Support (02/03 to 01/05)

• Responsible for establishing and maintaining facility safety and health programs.
Accomplished over 2 million work hours without a lost workday.

• Responsible for approximately 60 + employees and budget of 10 million.

Deputy Assistant General Manager Operations and Chief Engineer (02/01 to 02/03)

• Responsible for all site engineering issues listed under Engineering Manager
• Deputy Assistant General Manager Operations responsible for 400+ employees and

budget of $80 Million.

Engineering Manager (Westinghouse Waste Isolation Division - 1995 to 2001)

• Responsible for 100+ employees and annual budget of $22 million.
• Assisted General Manager in establishing strategic direction and policy for the division.

Page 7 of 8



Attachment 1

• Managed an integrated, multi-disciplined infrastructure including business systems,
multi-disciplined engineering functions, facility construction and configuration
management processes.

• Maintained Nuclear Regulatory Commission package compliance and maintenance,
generator site interface, transportation planning and tracking, Waste Acceptance Criteria
requirements generation, and designed and maintained the WIPP Waste Information
System for the National TRU (Transuranic Waste) Program.

Successive Engineering Management Positions including Manager, Program
Management (1988-1995)

• Responsible for 35+ employees and budgets in excess of $12 million in preparation for
start-up of the facility.

• Managed the division's bUdgeting and scheduling work scope.
• Integrated program details to establish current year budgets and five year planning.
• Tracked division performance and provided division support for program planning of

major DOE or division initiatives.

Westinghouse Hanford Company, Hanford, WA -1972 t01988

Engineering Positions of increasing responsibility leading to Manager, Waste Package,
Repository and Seals Analysis Section

• Directed activities of 18 engineers and scientists and a budget of $4.5 million.
• Oversaw performance of critical engineering analyses and development of computer

code to support design verification for the section.
• Designed software analytical packages for evaluating geotechnical, mechanical,

hydrological, and thermal performance of the facility.

Education

B. S. - Mechanical Engineering, University of Texas, EI Paso

Additional Master's Level Engineering courses

National Institute for Learning: "The Project Management Certificate Course"

Fluent in English and Spanish
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RH UG VENT VU01
Attachment 2

Table 4-3 Data CoUection Tables.xls

Confinement Ventilation Documented Safety Analvsis Information
Facilit RH UlGVU01 Hazard Cateaory 2 Performance Exoectation

Doses Confmement Ventilation System
Type Confinement Bounding Classification

Bounding unmitJgated I
Accidents Active Passive mitiaated 5C 55 DID Function Functional Requirements Performance Reauirements Compensatory Measures

Required to provide sufficient airflow to direct
airllow away from workers during waste handling

in the event of a waste container breach.
The TSRs require daity check of

>25reml
I~facilily Sufficient airftow must also be maintained to

the minimum airflow in active
The performance functional evaluation

(1-Fire) N/A X prevented X worker facilitate evacuation of underground WOfkers in
dispOsal room and in the waste

did not reveal any vulnerability. No
protection the event of underground fires. The underground

shaft ventilation drcuit
compensatory measures required.

ventilation system is required \0 provide at least
20,000 sctm at the base of the waste shaft and

42.000 scfm in the active disposal room

Required to provide sufficient airflow to direct
ail1\ow away from 'NOt'Xers dUling waste handling

in the event of a waste container breach.
The TSRs require daity check of

(2 -Explosion) > 25 rem I
In-facility Sufficient airflow must also be maintained to

the minimum airflow in active
The performance functional evaluation

N/A X
prevented

X worker facilitate evacuation of underground workers in
disposal room and in the waste

did not reveal any vulnerability. No
protectJon the event of underground fires. The underground

shan ventilatJOn circuit
compensatory measures required

ventilation system IS required to provide at least
20.000 scfm at the base of the waste shaft and

42,000 scfm in the active disposal room

Required to provide sufficient airflow to direct
airftow away from lNOfk.ers dunng waste handling

(3_Loss of
in the event of a waste cont3lner breach.

The TSRs require daity check of
Containment I > 2~ rem I

In-facility Sufficient airflow must also be maintained to
the minimum airflow in active

The performance functional evaluatIOn

Confinement)
X prevented

X worker facditate evacuation ot underground workers in
disposal room and In the waste

did not reveal any vulnerability. No

N/A
protection the event of underground fires. The underground

shaft ventilation circuit
compensatory measures required.

ventilation system is required to provide at least
20.000 scfm at the base ot the waste shaft and

42,000 scfm in the active disposal room

(4 -Direct
Radiological I

N/A N/A N/A N/A None Identified Based on Risk
Chemical
Exposure)

Not Cfedible for the WPP due to WAC
(5-Nudear

N/A N/A NJA NJA
requirements/restrictions and

Criticality) established waste handling
orocedures/orocesses

(6-Extemaf
N/A N/A N/A N/A None Identified Based on Risk

Hazards)
Required to provide suffIcient airflow to direct

airflow away from woOters during waste handrlng
In the event of a waste container breach.

(7 -Natural
SuffiCIent ai~ow must also be maintained to

N/A N/A N/A facilitate evacuation of underground workers in None Identified Based on Risk
Phenomena)

the event of underground fires. The underground
ventilation system is required to provide at least
20.000 scfm at the base of the was.te shaft and

42.000 scfm in the active disposal room
The confinement ventilatIon portion of the underground ventllatlon system prOVides a defense In depth function for aCCIdents assOlcated With operatIOnal and natural phenomenon events that could effect RH waste.
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Attachment 3 RH UG CVS VU01

Table 5-1 Ventilabon System Performance Critena IRP assigned Performance Criteria For Evaluation: Safety Sign~icant

Facility: RH UlG CVS VU01 Hazard CateQory 2 - Active CVS
Evaluation Criteria SafelY SiQn. IRP Class Discussion Reference Criteria met bv

Pressure D~erentials should be Applies Number of zones as credited by accident DOE-HDBK-1169 (2.2.9), Pressure d~erentials are validated by measured flow rate. Flow rate
maintained between zones and analysis to control hazardous release; ASHRAE Design Guide validated with each change of ventilation control setting. Flow rates are

1 atmosphere demonstrate by use considering potential in- verified no less than once per shift
leakage

Materials of Construction should Applies DOE-HDBK-1169 (2.2.5), The Mine drifts themselves serve as the underground air flow

2 be appropriate for normal, ASME AG-1 conduits. The 8 gauge surface duct, structural supports and fans are
abnormal and accident conditions adequately constructed.

Exhaust system should withstand Applies As required by accident analysis to prevent DOE-HDBK-1169 (2.4), IMPP ground control measures assures adequate underground
anticipated normal, abnormal and accident release ASHRAE Design Guide integrity. There is no accident scenario that will impact the system

3 accident system condrtions and integrity except for natural phenomenon (NP). The only DSA identified
maintain integrity accident scenarios that can effect the surface fans and ducts of the

CVS are NP and are addressed in the following.

Confinement ventilation systems Applies Address 1) Type of filter (e.g.. HEPA, sand, ASME AG-1, DOE HDBK- \I\IIPP undergnound filtration is provided by two 7 wide by 3 high HEPA
shall have appropriate filtration to sintered metal); 2) Filter Sizing (flow 1169 (2.2.1) filter housing (24"x24" filters). Each housing is rated for 30,000 elm.

minimize release capacrty and pressure drop); 3) The air flow is reduced to 60.000 cfm during filtration. Mine exhaust

4 Decontamination Factor vs. accident air flow is not normally directed through the filters. This allows the
analysis assumptions filters to be kept dean and dry.

Provide system status Applies Address key information to ensure system ASME AG-1, DOE-HDBK- The HEPA filter housings are fitted with pressure monitoring capability
instrumentation and/or alarms operability (e.g .. system delta-P, fi~er 1169, ASHRAE Design for each HEPA filter bank with both local and remote readout. Remote

pressure drop) Guide (Section 4) alarms indicate a pressure drop that exceeds set point (alarm function

5
is provided in the Central Monitoring Room (CMR)). \I\IIPP has

implemented a very conservative pressure drop limit of 5 Inches w.g.
for HEPA filter dp. Additional instrumentation provides local and

remote indication of air flow with remote alarm in the CMR.

Interlock supply and exhaust fans Applies DOE-HDBK-1169, ASH RAE The underground ventilation system is a draw through ventilation
to prevent positive pressure Design Guide (Section 4) system without supply fans. Natural ventilation pressure (NVP) can

d~erential cause very slight ventilation pressures differentials at certain points in
6 the mine. However, NVP is not an issue in the emplacement room or

the waste face. The emplacement room and the waste face are the
areas of concem from the credited DSA perspective.

Post accident indication of filter Applies Instrumentation supports post-accident TECH-34 Local and remote indication of HEPA filter d~erential pressures and

7 break-through planning and response proof of air flow provide indication of filter status for post-accident
planning and response.

Reliability of control system to Applies Address, for example, impacts of potential DOE-HDBK-1169 (2.4), The confinement ventilation system is comprised of three separate
maintain confinement function common mode failures from events that ASHRAE Design Guide exhaust fans for normal (700 fans) and three separate fans for filtration
under normal, abnormal and would require active confinement function. (860 fans) air flow. The 700 and 860 fans can be ran in mUltiple

accident conditions configurations. Each fan has rts own control system. The two filter
housings that are employed during filtration events are parallel.

8 Common isolation dampers have manual override capability and dual
dampers to provide system redundancy to reduce the risk to site
operations due to equipment outages. The extensive equipment
redundancy provides for high availability of equipment to support

operations thus providing reliable operation in normal, accident and
abnormal operations.
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Attachment 3 RH UG CVS VUOl

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Cnteria For Evaluation: Safety Sign~icant

Facilitv: RH UlG CVS VU01 Hazard Cateaorv 2 - Active CVS
Evaluation Criteria Safetv Sian. IRP Class Discussion Reference Criteria met by

Control components should fail Applies DOE-HDBK-1169 (2.4) Isolation dampers are configured to fail safe providing underground
safe cantainment of any release of materials from the repository should a

9 release occur during the event of equipment failure. The failure of any
other CVS control component will not affect the system integrity.

Confinement ventilation systems Applies As required by the accident analysis for DOE-HDBK-1169 (10.1), There is no accident analysis associated with fire events that would
should withstand credible fire existing facilities, must address protection of DOE-STD-l066 render the filter media ineffective for confinement. The filter media is

events and be available to operate fiber media approximately one-half mile from the repository area where credible

10 and maintain confinement fire events could take place. The HEPA filters are housed inside a all
metal filter housing in a building of non-combustible construction

without significant sources of ignition or fire source material in the
immediate vicinity.

Confinement ventilation systems Applies As required by the accident analysis for DOE-HDBK-1169 (10.1), The filters and housing are of non-combustible canstruction. While
should not propagate the spread of existing facilities, Address fire barriers. fire DOE-STD-l066 the ventilation flow can support the sustaining of a fire in the

fire damper arrangements underground. the air flow is required to support evacuation. The
structure of the mine (chloride salt and clay) is non-combustible and

the greatest hazard to the workers in a fire event is smoke. Ventilation

11
flow and evacuation procedures for the mine are established to

minimi7f~ tnA h~7~rd to thp. workers V"ntil"tion flow e;,n be controlled
from the surface. The Facility Shift Manager (or designee) is

responsible for emergency response operations which are established
to provide the safest operational configuration in protection of the

public, the workers and the environment.

Confinement ventilation systems Applies If the active CVS is not credited in a seismic ASME AG-l AA, DOE The system is not credited in the DSA to prevent the release of
should safely withstand accident condition. there is no need to 0420.1 B, DOE-HDBK-1169 industrially or radiologically hazardous materials in the event of an

12
earthquakes evaluate that performance and/or design (9.2) earthquake,

attribute for the CVS. Any seismic impact on
the CVS will be based on the current
functional requirements in the DSA

Confinement ventilation system Applies If the active CVS is not credited in a tomado DOE 0420.1B, DOE-HDBK- The system is not credited in the DSA to prevent the release of
should safely withstand tomado condition, there is no need to evaluate that 1169 (9.2) industrially or radiologically hazardous materials in the event of a

13
depressurization performance and/or design attribute for the tomado.

CVS. Any tornado impact on the CVS will be
based on the current functional

requirements in the DSA
Confinement ventilation system Applies If the CVS is not credited in a wind DOE 0420.1B, DOE-HDBK- The system is not credited in the DSA to prevent the release of
should safely withstand design candition, there is no need to evaluate that 1169 (9.2) industrially or radiologically hazardous materials in the event of a high

14
wind effects on system performance and/or design attribute for the wind condition.

performance CVS. Any wind impact on the CVS
perfonmance will be based on the current

NP analysis in the DSA
Confinement ventilation system Applies If the CVS is not credited for this event. DOE 0420.1B, DOE-HDBK- There are no other natural phenomenon events identified in the DSA

should withstand other NP events there is no need to evaluate that 1169 (9.2) which credit the CVS to prevent the release of hazardous materials.

15
considered credible in the DSA perfomnance and/or design attribute for the

where the CVS is credited CVS. Any impact on the CVS performance
will be based on the current NP analysis in

the DSA
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Attachment 3 RH UG CVS VU01

Table 5-1 Ventilation System Performance Criteria IRP assigned Performance Criteria For Evaluation Safety Significant
Facility: RH UlG CVS VU01 Hazard Cateoorv 2 - Active CVS

Evaluation Criteria Safety Sign. IRP Class Discussion Reference Criteria met by

Administrative controls should be Applies Ensure appropriately thought out response DOE 0420.1B The DSA describes measures that are implemented to protect the
established to protect confinement to extemal threat is defined (e.g., pre-fire facility and structures from credible barrier threatening events at the

16 ventilation systems from barrier plan) facility level. The CVS systems are not specifically identified, however
threatening events the administrative controls that are .instituted to protect the facility

provide CVS protection.
Design supports the periodic Applies Ability to test for leakage per intent of N51 0 DOE-HDBK-1169 (2.3.8), 'MPP utilizes a computerized history and maintenance planning

inspection and testing of filters and ASME AG-1, ASME N510 system (CHAMPS) to track the performance and periodicity of
housing, and tests and inspections confinement ventilation inspections and testing. System walk-downs

17 are conducted periodically are performed annually and aerosol penetration tests (in accordance
with the intent of N510) are conducted on an annual basis per

CHAMPS generated work orders.

Instrumentation required to support Applies Credited instrumentation should have DOE-HDBK-1169 (2.3.8) No CVS instrumentation is credited in the DSA in the prevention of the
system operability is calibrated specified calibration/surveillance release of hazardous materials in any accident scenario. 'MPP

requirements. Non-safety instrumentation utilizes the CHAMPS system and periodic maintenance work orders to

18 should be calibrated as necessary to generate and track the periodic calibration of instrumentation required
support system functionality. to support the CVS operability. The shift-to-filtration operation of the

CVS is checked quarterly.

Integrated system performance Applies required responses assumed in the DOE-HDBK-1169 (2.3.8) There are no CVS required responses in any DSA analyzed accident
19 testing is specified and performed accident analysis must be periodically scenario. The shift-to-tmration operation of the CVS is checked

confirmed indudino anv time constraints ouarterly.
Filter service life program should Applies Filter life (shelf life, service life, total life) DOE-STD-1169 (3.1 and 'MPP has instituted a filter service life program. Filters are being

be established expectancy should be determined. Consider Appendix C) dhanged out to assure filters are no more than 10 years old. There is
filter environment, maximum delta-P, no significant source for potential chemical exposure, radiologIcal

radiological loading, age, and potential exposure or other damaging environmental impacts to the filter media,

20
chemical exposure. housings or seals. 'MPP has set a differential pressure limit of 5

inches water gauge across the filters. Filters are changed on age or
filter pressure drop (which ever occurs first). Because the process

and environment is so dean, 'MPP has historically changed filters on
age long before pressure drop became an issue.

Failure of one component Does Not Apply Address potential failures (example failures- DOE 0420.1B, Facility Although not applicable, equipment redundancy (fans) and manual
(equipment or control) shall not fan, back-up power supply, switchgear) Safety, Chapter I. Sec. control operation of both fans and dampers allow for continued

21 affect continuous operation 3b(8) operation with any single point failure. The fans used for HEPA
filtration can be powered from site generators on a loss of

commercially available power.
Automatic backup electrical power Does Not Apply DOE-HDBK-1169 (2.2.7) Not applicable.

shall be provided to all critical
22 instruments and equipment

required to operate and monitor
theCVS

Backup electrical power shall be Applies DOE-HDBK-1169 (22.7) The fans used for HEPA filtration, system critical instrumentation and
provided to all critical instruments associated monitoring equipment can be powered from site

23 and equipment required to operate generators on a loss of commercially available power.
and monitor the confinement

ventilation system
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Attachment 3 RH UG CVS VU01

Table 5-1 Ventilation System Perfonnance Criteria IRP assigned Performance Criteria For Evaluation: Safety Significant
Facility: RH U/G CVS VU01 Hazard Cate!jory 2 - Active CVS

Evaluation Criteria Safety Siqn. IRP Class Discussion Reference Crrteria met by
Address any specific functional Applies 10 CFR 830, Subpart B There are no additional CVS requirements credited by the DSA that

24
requirements for the CVS (beyond have not been previously covered.
the scope of those above) credited

in the DSA
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memorandum
DATE: October 31, 2007

REPLYTO

ATTN OF: EM-90:McCracken

SUBJECT: SUBMITTAL OF CONFINEMENT VENTILATION SYSTEM EVALUATIONS FOR
THE DEPARTMENT OF ENERGY OAK RDIGE OFFICE OF ENVIRONMENTAL
MANAGEMENT LOW PRIORITY FACILITIES IN RESPONSE TO DEFENSE
NUCLEAR FACILITIES SAFETY BOARD RECOMMENDATION 2004-2
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REF: Memorandum for Distribution from mes R. Triay to Distribution: Office ofEnvironmental
Management Expectations for Implementation ofCommitment 8.6 under the Department of
Energy Implementation Plan Responding to Defense Nuclear Facilities Safety Board
Recommendation 2004-2. dated June 9,2006.

This memorandum provides the Confinement Ventilation System Evaluations for the
Oak Ridge Office of Environmental Management facilities determined to be low priority in
response to the referenced memorandum. Attached are the System Evaluations for the Fission
Product Development Laboratory, Building 3517; and for the Molten Salt Reactor Experiment
(MSRE) Facility. Three gaps relative to the evaluation criteria were identified by the System
Evaluation for the 3517 Building and two gaps were identified for the MSRE facility. Each of
these gaps were determined to not be mandatory based on the facilities' Documented Safety
Analysis and are adequately addressed by compensatory measures or by the nature of system
operations such that the intent of the evaluation criteria functional attribute is satisfied. No
upgrades for any of the systems are recommended.
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1. INTRODUCTION

An evaluation of the Fission Product Development Laboratory (FPDL), Building 35 I7,
and its cell ventilation system and its associated strategy is provided in the following sections.

1.1 FACILITY OVERVIEW

Building 3517 (FPDL) is a partially deactivated nuclear facility that no longer has a
programmatic mission and has been transitioned to the Environmental Management Pro/:,'Tam to
be deactivated and decommissioned. The facility is undergoing transitional surveillance and
maintenance (S&M) and limited deactivation activities until assets are available for final
decommissioning. Although all process-related activities have been discontinued in Building
3S17, the facility still contains radioactive and hazardous materials.

Surveillance and maintenance includes activities such as performing facility walk·downs to
detect changing conditions, monitoring the ventilation systems to verify that they arc operating
within specified parameters, etc. High-efficiency particulate air (HEPA) and roughing filters are
replaced as required. Radiological surveys are conducted to confim1 that migration of radioactive
contamination is not occurring. Radiological monitoring equipment, pressure gauges, liquid level
detectors, and other instrumentation are periodically calibrated. The building sprinkler system is
periodically tested and flushed. The levels in the liquid low-level tanks in the tank farm eells are
monitored and emptied as necessary. The contents of the tanks are discharged to the liquid low­
level waste (LLLW) headers by steam jets.

1.2 FACILITY STRUCTURE

Building 35 17 is a two-story. steel and concrete block structure containing 'operating areas,
service areas, offices, and personnel access areas. A cooling tower supporting the air conditioning
and chilled water systems lies northeast of the building. A third-story, aluminum-sided
superstructure encloses a 20-ton crane, which services the operating cells. The exterior walls of
the first two floors are constructed of 12-inch concrete blocks. The exterior walls of the airJocks
consist of insulated metal siding. The interior walls are either concrete block or gypsum board
construction. The first floor height is 18 ft, and the second floor height is 13.6 ft. A high bay
superstructure enclosure around the 20-ton crane that serves the cells is constructed with insulated
aluminum siding. The high bay height is 48 ft. A rigid steel structure of I-beams and H-columns
is located within the block and aluminum walls. The steel columns are partially embedded in the
walls. The exposed steel is not coated with fire-resistive insulation. The steel framework supports
a metal deck roof. The metal roof deck is covered with built-up overlay consisting of insulation,
tar, and gravel. The roof deck is classified by National Fire Protection Association (NFPA) code
as a Class 2 combustible roof Metal ladders near the southeast corner of the building and the
northwest comer of the building provides access to the flat roof. Floor assemblies are poured-in­
place concrete. The first floor is slab-on-grade, and the second floor's concrete thickness varies
from 5 inches to 12 inches. This building is windowless except for windows in doors.
\1odifications were made to the building in 1992 based on the findings of a J 989 Seismic
Evaluation to implement recommendations of this study. The building is now expected to be able
to withstand a severe earthquake. Utilities for the facility include electrical power, potable water,
process water, steam, and plant air.

General floor plans for Building 35) 7 are shown in Figs. 1 and 2. The operating area
consists of nine process cells (numbered I through 9), ten manipulator and service cells



(numbered 10 through 18, and 20), and four tank fann cells (numbered 21 through 24). There js
no longer a cell numbered 19. It was completely decontaminated and dismantled in order to allow
placement of electropolisher tanks and controls. The electropolisher is no longer in use and the
power supplies to it have been removed.

The four tank fann cells, cells 21 through 24, and two pipe tunnels are located underground
adjacent to Building 3517. The tank fann cells are outside the building (although inside the
facility footprint) on the north side. The tops of the concrete shield plugs over the cells are
exposed to the environment.

Cells

The main cell area, cells 1 through 15, is a double cellblock located on the first level. These
cells are massive, steel reinforced concrete hot cells with 3 to 4-ft thick walls. Access to the cells
consists of removable reinforced concrete plugs in the tops of the cells that open to the high bay.
Cell 15 also has a small access door that is on its south wall. Individual cells are separated [Tom
each other by two-ft thick concrete walls. The four tank fann cells (21 through 24) are located
underground and adjacent to the main building structure and are shielded by the equivalent of4-ft
of concrete. The low-level service cells, cells 16, 17, 18, and 20, and the service area have less
shielding.

1.3 CONFINEMENT SYSTEMS

Building 3517 is served by two ventilation systems: the Cell Ventilation System (CVS) and
the Process Off-Gas System (POG). The CVS provides negative pressure to the hot cells. In­
leakage into the hot cells keeps the rest of the building (except the airlocks) under negative
pressure relative to the outside pressure. An air inlet damper located on the west side of the
second level acts as a vacuum relief device. preventing pressure within the building from
becoming too negative. The building is sealed and equipped with airlock entries tor personnel and
vehicles. The air-lock doors are gasketed. Cell ventilation exhaust air passes through 30 'inch
diameter concrete ducts to the filters in the underground filter pit, Building 3547, and Building
3548 filter houses. The exhaust then passes through 30 inch diameter metal ducting to the
Building 3623 filter house prior to being discharged through the ORNL 3039 stack. The filters in
Building 3623 are HEPA filters. The filters in Buildings 3547 and 3548, while HEPA filters, are
considered roughing filters. Exhaust fans are part of the ORNL 3039 stack ventilation system.
The 3517 CVS boundary ends with the outlet dampers from the 3623 filter house. A schematic
diagram of the CVS is shown in Fig. 3.

The process off-gas (POG) system keeps the LLLW tanks in Cells 23 and 24 under negative
pressure with respect to Cells 23 and 24, inhibiting migration of contamination from the tanks
into the cells. Exhaust from the process off-gas system goes to the scrubber in Building 3092 and
then exhausts through the ORNL 3039 stack. The 3517 process off-gas system ends where the
ducts exit the building. Building 3092 is not considered part of Building 3517, is not analyzed in
or credited in the DSA.

3517 Cell Ventilation System

In accordance with Limiting Condition of Operation (LCO) 3.1. I (Building 35 17 Cell
Ventilation System) of the Building 3517 TSR, an OPER.A.BLE Cell Ventilation System consists
of the following:

2



-------------------------------------- ----

• The differential pressure between each Manipulator Hot Cell (I OE, lOW, II, 12, 13, 14E,
14W and 15) in an applicable MODE (OPERATION or STANDBY) and the operating.
area of Building 3517 shall be greater than or equal to 0.3 inches w.g. (except when a
Manipulator or Process Hot Cell cover is removed),

• A local alarm for the Manipulator Hot Cells low differential pressure (except when a
Manipulator or Process Hot Cell cover is removed or ifno manipulator cells are in an
applicable MODE),

• The differential pressure between the interior of Building 3517 and the outside air
pressure shall be greater than or equal to 0.1 inches w.g. on all four (4) differential
pressure instruments,

• The differential pressure across each of the two (2) on-line Building 3623 HEPA Filter
stages shall be greater than or equal to 0.5 inches w.g., and less than or equal to 5 inches
w.g., and

• Each on-line Building 3623 HEPA Filter stage efficiency shall be greater than or equal to
90%.

The DSA and TSR identify the negative pressure in the manipulator cells and building, as
well as the 3623 HEPA filters as credited safety controls. The following CVS components playa
significant role in maintaining this credited safety system. Alteration or failure of these
components could adversely affect the ability oftlle system to perform its safety function.

• the manipulator hot cells,
• the system inlet air damper located above Cell IS,
• the manipulator hot cell differential pressure (DP) gauges and associated low-limit

alarm*,
• the secondary confinement DP gauges*,
• the ventilation ductwork from the manipulator cells to the 3623 HEPA filter housings,
• the 3547 filter house and inlet damper from manipulator hot cells,
• the 3548 filter housing and outlet dampers,
• the 3623 HEPA filters,
• the 3623 filter housing and inlet and outlet dampers,
• the 3623 HEPA filter stage DP gauges*.

* denotes components credited in the DSA and TSR.

The following CVS compon~nts play a support role in maintaining this credited safety
system as a control.

• The process hot cells
• The ductwork to the process hot cells, including dampers.

The foHowing components have no role in maintaining this credited safety system as a
control.

• the process hot cell DP gauges and alarms,
• the building DP pressure switches and alarms.
• all in-cell filters**,
• the 3547 filters**.
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• the 3547 filter DP gauges,
• the 3548 filters··, and
• the 3548 filter DP gauges.

•• their role as a filtration device has no effect; their rolc as a variable resistance element in
the duct system could have an effect, (i.e., when loaded).

The negative pressure of the hot cells (process and manipulator) relative to operating areas
of the building provides the primary confinement of the building. The ORNL CVS (supplied from
the plant stack area) creates this negative pressure. Each cell is equipped with a differential
pressure gauge that is read by the facility operations personnel to verify that the cells are
providing adequate confinement. The gauges are equipped with audible alarms that provide
warnings of differential pressure loss in the cell. In addition, the gauges are calibrated in
accordance with facility requirements. The manipulator hot cell airflow is directed to the exhaust
portion of the ventilation system. The exhaust is routed through one of two parallel HEPA filter
banks, each equipped with two filter stages. HEPA filters provide reduction of radioactive
particulate emissions. Each HEPA filter stage is capable of providing the necessary filtering and
confinement function during Building 3517 operations. The HEPA filter stages are routinely leak
tested to determine the adequacy of the filtering function.

Secondary confinement (negative pressure differential of the building relative to the outside
atmosphere) in Building 3517 is provided by air in-leakage into the manipulator and process cells
(provided by cell ventilation). The building is maintained at a negative pressure relative to
atmosphere. The building is equipped with differential pressure gauges at multiple locations that
are used to monitor secondary confinement. The differential pressure gauges are calibrated in
accordance with facility requirements. Exhaust from the CVS receives HEPA filtration, thereby
mitigating consequences to on-site workers and the public from releases inside the building by
removing most of the airborne contamination

4
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1.4 MAJOR MODIFICATIONS

There are no major modifications or mission changes planned for this facility at this time.
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2. FUNCTIONAL CLASSIFICATION ASSESSMENT

2.1 EXISTING CLASSIFICATION

The system is currently classified as a safety significant system in the Documented Safety
Analysis (DSA).

2.2 EVALUATION

The system was evaluated per Deliverable 8.5.4 and 8.7 of the Implementation Plan for
DNFSB 2004-2, Ventilation System Evaluation Guidance for SafeTy-Reialed and Non-Safety ­
Related Systems. Table 4.3 from the guidance was completed, provides the information collected
for the classification review, and is attached as Appendix A.

The detcnnination of bounding unmitigated consequences presented in the DSA was
reviewed by the Facility Evaluation Team (FET). ]t was detennined that the quantitative dose
consequences are determined in accordance with DOE-STD-3009-94 and do not challenge the
evaluation criteria. Specific performance criteria include maintaining sufficient DP across the
3517 building and the 3517 cdls, the 3517 Building and the outside pressure, and across the
Building 3623 HEPA filter stages are included in the TSR in an LCO. In addition to the
differential pressures. operability of the CVS depends on the audibility of the 3517 cell DP alann
as well as HEPA filter efficiency.

2.3 SUMMARY

The FET concluded that the CVS, HEPA filtered ventilation system associated with
Building 3517 is appropriately. and conservatively classified as safety significant. .
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3. SYSTEM EVALUATION

3.1 IDENTIFICATION OF GAPS

The system was evaluated per Deliverable 8.5.4 and 8.7 of the Implementation Plan for
DNFSB 2004-2, Ventilation ~:vslell1 Evaluation Guidance for Safety-Related and Non-Safery ­
Related Systems. Table 5.1 from the guidance was completed, provides the system evaluation,
and is attached as Appendix B. The facility 3517 CVS was evaluated against the safety significant
criteria defined in the evaluation guidance document.

The following gaps were identified:

• Materials of construction.
• No real-time monitoring for final filter breakthrough.
• CVS is not designed or credited to withstand an event where the building, hot cells or

ductwork integrity is lost.

3.2 GAP EVALUATION

3.2.1 Materials of Construction

Some of the ductwork that runs underground is made of Reinforced Concrete Pipe. Though
this material does not specifically meet the recommendation from DOE Handbook for ductwork
(all-welded stainless or carbon steel construction), but has a fairly good resistance to corrosion
and continues to increase i~ strength with age. The air ducted through these pipes is non-corrosive
ambient air carrying particulate matter, this somewhat reduces the need for the corrosion
protection properties of stainless steel. As such, the identified gap is determined to be acceptable
based on the similar nature of the material and the fact that non-corrosive air passes through the
ducting.

3.2.2 No real-time monitoring of final filter (Building 3623) break through

The final filter located in Building 3623 has DP gauges monitoring the status of the filter.
These gauges are checked visually on a set schedule (weekly) in accordance with the TSR. The
frequency of the checks is based 011 engineering judgment, operational history and the fact that
even when radiological material handling is not in progress a potential fire in Manipulator Cell
14E and 14W is still a hazard. Since no activities are routinely conducted in these cells, the
likelihood of a fire event during a weekly period is low. There are currently no audible alarms or
warning lights that tum on or sound when the credited differential pressure values are exceeded.
The motive power for the CVS comes from a remotely operated location (Stack 3039).

A filter break through would result in an increase in airflow being evacuated. This would
increase the cell and building DPs, but may not set off the audible alam1s associated with the
35 17 building and ce)) differential pressures. The filter break though would be seen as a much
reduced filter DP on the monitoring gauges and would induce corrective action at next cyclic
inspection.

Modifications to the Building 3623 filter to provide real time monitoring have not been
made and none are planned, primarily due to the age and current mission of the facility. The final
filter in Building 3623 is preceded by two sets of non-credited roughing filters located in
underground filter pit (Building 3547) and above ground structure (Building 3548). These filters

11



arc HEPA quality filters and as defense-in-depth components serve to reduce/prevent
contamination release through stack 3039 in case of a 3623 filter break through, but are not
credited in the DSA as providing any mitigation to releases. As such, the identified gap is
determined to be acceptable.

3.2.3 CVS is not designed or credited to withstand an event where the building, hot cells or
ductwork integrity is lost

Modifications were made to the building in 1992 based on the findings of a 1989 Seismic
Evaluation to implement recommendations of this study. The building is now expected to be able
to withstand a severe earthquake. The cells are massive with 4 foot thick concrete walls therefore
the likelihood of a cell being breached is very low. However, the ductwork above and below
ground can be affected by natural phenomenon and be breached. Modifications have not been
made to the existing ductwork and none are plalmed, primarily due to the age and current mission
(S&M) of the facility. As the mission of the facility changes to deactivation and decommissioning
(D&D), modifications to the building and system would be re-evaluated. The DSA recognizes
that the building, cells, and ductwork may not survive natural phenomena events and does not
credit the CYS with mitigating the release. As such, the identified gap is determined to be
acceptable.

3.3 MODIFICATIONS AND UPGRADES

No modifications are recommended at this time primarily due to the age, current mission and
future plans to deactivate and decommission the 3517 facility. The identified gaps in the criteria
are considered acceptable because of the non-corrosive air passing through the system, periodic
monitoring of the credited filters, and the system is not credited with withstanding events where
the building or cells are damaged (not considered to be mandatory based on the DSA).
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4. CONCLUSION

In conclusion, the CYS for Building 3517 is conservatively managed as a safety sibrnificant
system. While there are some gaps identified from the ventilation evaluation criteria comparison,
the associated criteria were not considered mandatory and these issues are adequately addressed
in the current configuration and operation.
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Table 4-3 Data Collection Table
Confinement Documented Safety Analvsis Information

Facility: Building 3517 Hazard Category 2 Performance Expectations

Boundin~
T~'pe Doses Boundln~

Confinement
Functional Compensator,·Conlinement Classification Fuuetlon Performance CriteriaAccidents

Active Passive
unmlti~ated! mili~ated

SC SS DID
Requirements Measures

Measured pres~ure diOcrcntiall>ctwccn the h(lt cells
and the rest of the building is greater than or equal
to OJ inches of watcr. Maintaining a measured
pressure dim:remial of at lcast 0.3 inches water
l'nsurcs that the actual pres,ure in the hot cells i~ at
1c~lst 0.2 inchc$ of water hcrow the pfl'Ssurl' in the
adjacent areas of the facility.

Mcasufl~ pres~ure differential hctwccn the building
Maimain the

Hot cells be and the covironment i~ grrotcr than or equal to 0.1
direction (If

maintained at a
inches of water. Maintaining a mcasUl\.~ pressure

airllow in.side the
negativc prcs.sure

differential ofatlcastO.1 inches of water ensures
building from the

relative to the
that thc actual pressure in the building is at least

accessible areas of
surrounding areas 0.01l inches of water below the outside ambil-'IIt

the building into pfl-'S.sure.
Unmitigated thl' hot cells. of the huilding

DSA - L.oss of
Contai ncr Drop Puhlic - < I rem

The huilding is The efficiency of each on-line Building 3623 HErA

While Lifting II
. Maintain the

maintained at a
Filter stage shall be greater than or equal to 90"/0

CaskiRTG to or Collocated Workcr - 30 fl'lll dire"'ti,,n of
negative "res~ure

when the efficiency of tht, filtl-'Th is periodically

from the High Bay (>25 rem hut <100 rem) airflow bl-1wecn
relative lolhe evaluated. Howevcr, since the effick~ley of the

(FPDL-6) X X
Ihe huilding and

oUl~ide ambient
filters cannot be continuously moni[(ln.~, an

NoneMitigated the environment additional paramcter must he monitored to enSUfl'
Public «I rem toward the pressure.

that thi~ functional requiremcnt is being mt1.Initial condition --
material in the huilding.

Filters arc not Therefore. the mca~ured differential pressure across

Sentry RTG i~ not C"lIocated Wllrker - <1 fl'lll
plugged and that each of the on-line filters at Building 3623 is

Provide filtration maintained between 0.5 and 5 inches of water. The
relca~ahle

with a minimum the filtering
low indicated differential pressure limit (greateretlieiency of the90% eOieiency for

HEPA filter stages than or equal to 0.5 inches of water) provides
the exhaust from

is maintained adequate indication that the filter has not been
the building before

greater than (lr hrt<lched or that the seal has not failed and
it is released 10 the

equaI to 90"10. therefore. is in placc to perfonn its safety function l<>

environment. filter radionuelidc particulate fmm the (,.xhaust. The
maximum aclual differential pres~urc that the
Building )623 HEPA filters arc designed to
withstand is 10 inches of water. Therefore an
indicated differential pressun: of 5 inches of water is
used to indicate that the Building 3623 HEPA filter
is loaded and must he replaced but is still capable of
perfonning its safety function and provides
sufficient operational margin while ensuring. the
filters are maintained and operahle to perfonn their
safetv function.



Table 4-3 Data Collection Table
Confinement Documented Safety Analvsis Information

Facility: Building 3517 Ha7.lIrd Category 2 Performance Expectations

Boundin\( T~'pe
Doses BoundinR

Confinement
Functional CompensatoryConfinement Classification Function Performance CriteriaAccidents

Active Passive
unmitigated! miligated Requirements Measures

SC SS DID
Measured pressure diflcrential between the hot cells
and the rest of tbe huilding is greater than or equal
to 0.3 inches of water. Maintaining a measured
pressure differential ofatlcast 0.3 inches water
ensurt'S that the actual pressure in the hot cells is at
least 0.2 inches of water below the pressure in the
adjacent areas of the facility.

Measured pressure differcntiall>etwccn the huilding

Hot cells be
and the environment is greater than or CXJual to 0.1

Mainwin the
maintained at a

inches of water. Maintaining a measured pressure
direction of

negative pressure
differential of atlcast 0.1 inches of water ensures

airflow inside the that the actual pressure in the huilding is at least
huilding from thc

relative to the
0.08 inches of water below the outside amhient

accessihle areas of
sunnunding. art:as

pressureUnmitigated
the huilding into

of the huilding
Puhlic I rem

the hot eelk
The huilding is

The efliciency of cach on-line Building 31123 HEPA

Collocated Worker - > I00 Maintain the
maintained at a

Filter stage shall he greater than nr equaltn 90%
dircclinn of

negative pressure
when the cflicicncy of the fih= ;s periodicallyrem

airflow between evaluawd. However. since the efficiency of theOSA - Cell 10 Spill relative to the
Event (FPDL-7) X Mitigated X

the building and
outside ambient

filters cannot be continuously monitored. an
None

Puhlic «I rem the environment additional parametL'T must he monitored to ensure
toward the

pressure.
that this functionallUjuircment is heing mel.

Collocated Workcr- 10 rem huilding.
Filters are not

Therefore, the mC3sured differential pressure across

which is <25 rt~n
Provide filtration

plugged and that
each of the on-line filter.; at Building 3623 is

with a minimum maintained between 0.5 and 5 inches ofwster. The
90% efficiency for

the filtering
low indicated differential pressure limit (greater

eflicieney of thethe exhaust from
HEPA filter stages

than or equal to 0.5 il£hes of water) provides
thc huilding hefore

is maintained
adequate indication that the filter has not ht.'C.'Il

it is rdeased to the
greater than or

breachL'd or trot the seal has ru.lt faikd and
l'.nvironment. therefore. is in place to perfoml iLS satCly lunclinn to

equal to 90%.
filter mdionuclide particulate from the exhaust. The
maximum actual difft-rential pressure that the
Building 31123 HEPA filters arc designed to
withstand is I0 inehL~ of walcr. Therefore an
indicated differential prcs.sure of 5 inches of waler is
used to indicate that the Building 31123 HEPA filter
is loaded and mlLsl be rL-placed but is still cap.,hle of
performing its safety function and provides
sufficient operational margin while eo.suring the
tillers arc maintained and npemble 10 perfonnlhcir
safetv function.



Table 4-3 ()ata Collection Table
Confinement Documented Safety Analysis Information

Facility: Building 3517 Hazard Category 2 Performance Expect8tions

Bounding Type
Do5l'5 Bounding

Confincml'nt
Functional Compensatory

Accidcnl5 Confinl'ml'nt
IInmitil:atl'd1 mltlgatl'd

Classification Function
Requirements

Pl'rformancc CrUeria
Ml'BsuresActive Passh'e SC SS DID

Measured pressure dilTerential between the hot cells
and the rest of the huilding is gmller than or equal
to OJ inches of water. Maintaining a measured
pressure dilTerential of at least OJ inches water
ensures lhal the actual pressure in Ihe hot cells is al
Imst 0.2 inches of water below the Pl\-'Ssurc in Ihe
adjacent areas of the facility.

Measurtxl pressure dilTlTI:ntial hctween the huilding

HoI cells be and the cnvironmcnl is grmtcr than or L'qualto 0.1
Maintain the

maintained at a
inches of waler. Maintaining a mcasun.'d pressure

direction of
negative pressure

dilTerenti,,1 of at least 0.1 inches of water ensures
airflow inside lhe

relative to the
Ihatthe actual prl~,ure in Ihe huilding is at lcasl

huilding from the
surrounding afCllS

O.OR inches of water below the outside ambit'llt
accessihle areas of

ofthc building
pressure

DSA - Localized Unmitigated the huilding into

Fire in Cdl Public - <I fern the hot cells.
The huilding is

The eflicicney of each on-line Building 3623 HEPA
Maintain the Filler stage shall he groller Ihan or cqualto ()()%14E!14W (FPDL-

Collocated Worker· 20 rem direction of
maintained at a

wh"n Ihe efficiency of Ihe fillen> is periodically27) negativc pl'l'Ssure
A localizl'd lire airflow hetween

relative to the
evaluall'd. HowL·ver. since Ihe efficiency of the

originating within X Mitigated X the huilding and
outside amhient

filter.; eannal he continuouslv monitolcd. an
None

manipulator Cells Puhlie· «I rem the environment additillllal paramtler Illusl~ monill1n.xl to ensure
toward the pressure.

that this functional requirement is being met.14Eand 14Wtnat
docs not pmp;lgate Collc>cated Worker 2 rem building.

Fi hers are not Therefore. the llle:Jsured differential pressure across

outside Cells 14 E which is <25 rem Provide filtration
plugged and lhat each of the on-line fillers at Building 3623 is

with a minimum maintained between 0.5 and 5 inche!' of water. Theand 14W
90% eflieiency for

the filtering
low indicated differential pn.-ssure limit (grroter

efficiency of theIhe exhausl fmm
HEPA filter stages

than or equal to 0.5 inches of water) pmvides
the huilding Ill-tore

is maintained adequate indication thai the filter ruts not been
it is rclca,ed to the

greater than or hreached or that Ihe seal has not failed and
L'lWlmnmenl. therefore. is in place to pclfoml ils safety funclion to

equal to lJO%.
lilter rndionuclide particulate fmm the exhaust The
maximum actual differential pressure that the
Building 3623 HEPA filters arc designed 10
withstand is 10 inches of water. Tbercfclre an
indicated dilTerential pressure of 5 inches of water is
used to indicate thatlhe Building 3623 HEPA liller
is loadL'd and must be replaced but is still capable of
pelfonning its safety function and provides
sutlieicnt opL"rntional margin while ensuring the
fillcn; are maintained and opcrnblc to pclfOnll their
safety function.



Tahle 4-3 Data Collection Tahle
Confinement Documented Safety Analvsls Information

Facllity: Building 3517 Hazard Category 2 Performance Expectations

Boundin~
Type

Doses Boundin~
Confinement

Accidenh
Confinement Classification function

funcllonal Compensatory'
unmili~aledlmitl1:81ed Performancc Criteria

Active Passive SC SS DID
Requirements Measures

Measured flressure differential between the hoI cdls
and the rcst of the huilding is greater than or 1:<111.,1
to 0.3 inches of water. Maintaining a measured
pressure differential of lit least 0.3 iochcs water
ensures that the actual flressurc in the hot cells is at
least 0.2 inches of Wall'I' below the flres.~urc in the
adjacent areas ofthc tacility.

Maintain the Measured !'ressure differential hetwcen the huilding

direction of H01 cells he
and the environment is grl'ater than or equaltl1 0.1

airflow inside the maintained at a
inches of water. Maintaining a measured pressure

building fmm the negative pressure
differential of at least 0.1 inches of water ensures

accessible areas of relative to the
that the actual !'n.-ssure in the huilding is at least

the huilding into surrounding an.-as
0.08 inches of water bdow Ihe outside amhient

Unmitigated the hot cells. of the huilding
pressufC.

Puhlie I rem
Maintain the The huilding is

The efliciency of each on-line Building 3623 HEPA

OSA - Dropped Collocated Wmkcr - > I00 direction of maintained at B
filter ~Iage ~hall he grenter Ihan or l'qual to 90%

Cask Breaks rem airflow bctwcl'll negative pressurc
when the efficiency of the fillers is periodically

Through a Hot Cell
X

the building ,md relative to the
evaluated. However. ~ince the efficiency of the

Shield Plug (FPDI.· Mitigated X the cnv;mnment outside ambient
tiller,; canllot be continuOlL~ly monitored. an

44). Public «I rem IowaI'd the additional paramder mu~t be monitored 10 ensure NoOl'
flressure.

huilding. thallhis functional requirement is heing met.

Collocated Worker - <I rem Filters arc nOI
Therefore. Ihe mc.1sured differential Jlnessurc across

which is <25 I'Cm Provide lillration plugged and that
each of the on-line filters al Building 3623 i~

wilh a minimum . Ihe' filtering
maintained hetween 0.5 and 5 inch~ of water. The

90% cOicicncy for efficiency of the
low indicated differential prcs~ure limit (greater

the exhaust from HEPA filterstagcs
Ihan or equaltn 0.5 inchl'S of walL.,.) provides

the huilding before is maintained adequate indication thatlhe filler has nol been

il is released tOlhe grealer than or
hreached or that the seal has nol failed and

envimnmcnt. cquallo 90%. therefore. is in place to rerfonn its sali:ty function to
filter rndionuclide particulate fnmlthc exhaust. The
maximum actual differential prcs.~ure thallhe
Building 3623 HEPA filters are designed to
withstand is 10 inches of waler. Therefore an
indicated differential pressure of5 inches of water is
used 10 indicate that the Building 3623 HEPA filter
is loaded and must be replaced bUI is still capable of
rerfomling il~ safety function and provides
sufficient operational margin while ensuring the
filters arc maintained and operable to perform their
safety funclion.



Table 4-3 Data Collection Table Explanations

Justification for Safetv Significant Designation of CVS versus Safety Class
Designation

The guidance provided by the U.S. Department of Energy with respect to the CVS
evaluation was provided in Ventilation System Evaluation Guidance jar Safery-Related and Non­
Safety-Related System~. TIlis guidance provides information and direction for completing the
Data Collection Table shown previously. With respect to the classification of the Cell Ventilation
System (CVS), the DOE guidance states that if the bounding unmitigated dose challenges the
Evaluation Guidelines (i.e., is in the range of 1-25 rem) and the classification is not safety class,
provide the rationale/justification in an attadunent for the lesser classification.

The unmitigated doses calculated in the Documented Safety Analysis for 3517 range from
0.3 rem to 1.0 rem. These doses were determined utilizing calculations consistent with the
requirements of DOE-STD-3009, utilizing dispersion parameters corresponding to 95%
meteorolob'Y conditions for Oak Ridge National Laboratory, as well as a Damage Ratio and Leak
Path Factor of 1.0. The CVS in the DSA for 3517 is classified as a Safety Significant ventilation
system. As such, this attaclunent is included to provide the rationale and justification for
classifying the CVS at for 35 I 7 as Safety Significant instead of Safety Class. The events of
interest in this classification are provided in the following discussion.

Loss of Container Drop While Lifting a CaskiRTG to or from the High Bay CFPDL-6)

This event is a dropped cask or Radioisotope Thennoclcctric Generator (RTG) as it is being
lifted from ground level into the high bay or lowered from the high bay to the ground level (either
into a manipulator cell or to First Level West). This event is mitigated by the controlling the casks
(ORNL Bulk Isotope and Schaich) as design features, and the CVS.

ORNL Bulk Isotope Cask and Schaich CaskiRTG are design features that provide
considerable physical protection for the sources stored within it. It is judged that this cask will
maintain confinement of at least 90% of its contents following a drop from a height between 20
and 30 ft, thereby reducing the DR for this cask from 1.0 (unmitigated) to O. I (mitigated).

The cell ventilation system is credited since airborne material released inside the cell is
exhausted through the CVS. Specifically High Efficit:ncy Particulate Air (HEPA) filtration and
the CVS negative pressure are credited.

• The CVS maintains a pressure differential between the hot cells and the areas that
surround the hot cell structure. This pressure differential ensures that the direction of
airflow is from the operating areas into the hot cells, protecting workers in the
operating area from airborne material inside the not cells. The differential pressure
assists in the control of airborne contaminants that might be present during work
activities within the facility and keeps contaminants from migrating outside 3517.

• The HEPA filters of the CVS are designed to remove 99.97% of the airborne
particulates. However, the analysis conservatively assumes that only 90% of the
respirable particulates are removed.

A release in a cell is vented by the CVS, through the HEPA filter and stack before being
released to the environment. The confinement of the cell protects the facility worker while the
HEPA filter and release from the stack will dilute the release and protect the collocated worker
and public. The Continuous Air Monitors (CAMs) and Facility Radiation Monitoring System
(FRMS) are relied on to alert workers in other areas of the building to promptly evacuate,
reducing the consequences to the collocated worker. The analysis used for this event is discussed
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in more detail in this section to demonstrate the conservative nature of the analysis that led to
classifying the CVS as Safety Significant and not Safety Class.

The ventilation system on-line HEPA filter stages are used to filter airborne contamination
prior to exhausting the ventilation air to the atmosphere. The filtering efficiency is periodically
evaluated to ensure the filtering function is within assumed limits. The HEPA filters of the cell
ventilation system are designed to remove 99.97% of the airborne particulates. The analysis
conservatively assumes that they only remove 90% of the respirable particulates. Therefore, by
crediting the negative pressure and HEPA filtration, the LPF for this event is reduced from 1.0
(unmitigated) to 0.1 (mitigated).

The maximum dose to the public for Event FPDL-6 is estimated to be about 0.4 rem. The
event involves either the Bulk Isotope or Schaich CasklRTG. This dose is not considered to
challenge the guideline when consideration is taken for the conservatism built into the analysis.
The multiple conservatisms built into this estimate (e.g., assuming the most heavily loaded cask is
involved, not crediting the source cladding, neglecting the confinement provided by the building,
assuming a ground instead of a stack release, etc.) as well as remaining consistent with the
methodology of DOE-STD-3009, could result in a reduction of the dose by an order of
magnitude.

Cell 10 Spill Event (FDPL-7)

This event is a spill of all the sources in Cell lO. This event is mitigated by the cell
ventilation system since airborne material released inside the cell is exhausted through the CVS.
Specifically HEPA filtration and the CVS negative pressure are credited.

• The CVS maintains a pressure differential between the hot cells and the areas that
surround the hot cell structure. This pressure differential ensures that the direction of
airflow is fn;)m the operating areas into the hot cells, protecting workers in the
operating area from airborne material inside the not cells. The differential pressure
assists jn the control of airborne contaminants that might be present during work
activities within the facility and keeps contaminants from migrating outside 3517.

• The HEPA filters of the CVS are designed to remove 99.97% of the airborne
particulates. However, the analysis conservatively assumes that only 90% of the
respirable particulates are removed.

A release in a cell is vented by the CVS, through the HEPA filter and stack before being
released to the enviromnent. The confinement of the cell protects the facility worker while the
HEPA filter and release from the stack will dilute the release and protect the collocated worker
and public. The analysis used for this event is discussed in more detail in this section to
demonstrate the conservative nature of the analysis that led to classifying the CVS as Safety
Significant and not Safety Class.

Most of the sources in the cell are kept in the storage well, where they are not vulnerable to
being spilled. However, since there is no mechanism to prevent all of the sources in the cells from
being outside the storage well, the consequences of this event are conservatively based on the
bounding spill involving 100% of the sources potentially present in the cell. However, when
evaluating the frequency of spill events, all types of spill events are considered, not just the
improbable spill involving all of the sources. This event is conservatively assumed to occur after
the barricade bottles from Building 3038 have been brought to Building 3517. and that all of the
barricade bottles are being staged in CellI 0 at the time of the accident.

The maximum dose to the public for Event FPDL-7 is estimated to be about 1.0 rem. The
event involves all of the cask sources (approximately 70,000 Ci 90Sr ElD) and the contents of the
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barricade bottles (approximately 700 Ci 90Sr EID), as well as the sources currently stored in the
Cell lOW storage well (approximately 70,000 Ci 'IOSr Eill). This dose is not considered to
challenge the guideline when consideration is taken for the conservatism built into the analysis.
The multiple conservatisms built into this estimate (e.g., assuming all of the sources are involved,
not crediting the source cladding, neglecting the confinement provided by the building, assuming
a ground instead of a stack release, etc.) as well as remaining consistent with the methodology of
DOE-STD-3009, could result in a reduction of the dose by an order of magnitude.

Localized Fire in Cell14E/14W (FPDL-27)

This event is a tire originating within manipulator Cells l4E and 14W that does not
propagate outside Cells 14E and l4W. These cells contain appreciable quantity of radioactive
combustibles. This event is mitigated by the CVS. The CVS is credited since airborne material·
released inside the cell is exhausted through the CVS. Specifically HEPA filtration and the CVS
negative pressure are credited.

• The CVS maintains a differential pressure across the secondary confinement (the
physical boundary separating the interior of Building 3517 from the outside). The
differential pressure assists in the control of airborne contaminants that might be
present during work activities within the facility and keeps contaminants from
migrating outside of Building 3517.

• The HEPA filters of the CVSare designed to remove 99.97% of the airborne
particulates. However, the analysis conservatively assumes that only 90% of the
respirable particulates are removed.

A release in a cell is vented by the CVS, through the HEPA filter and stack before being
released to the environment. The confinement of the cell protects the facility worker while the
HEPA filter and release from the stack will dilute the rekase and protect the collocated worker
and public. The analysis used for this event is discussed in more detail in this section to
demonstrate the conservative nature of the analysis that led to classifying the CVS as Safety
Significant and not Safety Class.

The ventilation system on-line HEPA filter stages are used to filter airborne contamination
prior to exhausting the ventilation air to the atmosphere. The filtering efficiency is periodically
evaluated to ensure the filtering function is within assumed limits. The HEPA filters of the cell
ventilation system are designed to remove 99.97% of the airborne particulates. The analysis
conservatively assumes that they only remove 90% of the respirable particulates. Therefore, by
crediting the negative pressure and HEPA filtration, the LPF for this event is reduced from 1.0
(unmitigated) to 0.1 (mitigated).

Since the fire occurs in a cell workers in other parts of the facility may not immediately
aware of the fire and need to evacuate. As such, the CAMs and fRMS are credited for alerting
facility workers to evacuate on high airborne in the facility.

The maximum dose to the public for this event is estimated to be about 0.3 rem. The event
involves of the containerized trash in Cells 14E and l4W (approximately 5,000 Ci 90Sr EID) and
all of the radioactive contamination in Cells 14E and 14W (approximately 1,000 Ci 90Sr EID).
This dose is not considered to challenge the guideline when consideration is taken for the
conservatism built into the analysis. The multiple conservatisms built into this estimate (e.g.,
assuming the all of the containers in the cell are burned, neglecting the confinement provided by
the building, assuming a ground instead of a stack release, etc.) as well as remaining consistent
with the methodology of DOE-STD-3009, could result in a reduction of the dose by an order of
magnitude.
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Dropped Cask Breaks Through a Hot Cell Shield Plug fFPDL-44)

This event is a dropped cask over a hot cell shield plug. A cask being carried by the High
Bay crane is dropped, lands on one of the hot cell shield plugs, and breaks through the shield
plug. The cask and the rubble from the shield plug would then tumble to the bOllom of the hot
cell. This event is mitigated by the controlling the height of casklRTG transfers, restricting RTG
movement over manipulator cell shield plugs, the casks (ORNL Bulk Isotope and Schaich) as
design features, and the CVS.

Restricting cask/RTG lifts to heights of less than 1 foot in the High Bay will reduce the
probability of a cask breaking through a shield block, since the DSA states that such falls would
not significantly damage the shield blocks. The requirement that casks not be carried over the
shield blocks of manipulator cells reduces the probability of dropping a cask through a
manipulator cell shield plug to beyond extremely unlikely, thereby excluding the inventory of the
manipulator cells from event. Consequently, the mitigated Material At Risk (MAR) for this event
is reduced to the contents of the dropped cask

ORNL Bulk Isotope Cask and Schaich CasklRTG are design features that provide
considerable physical protection for the sources stored within it. It is judged that this cask will
maintain confinement of at least 90% of its contents following a drop from a height between 20
and 30 ft, thereby reducing the DR for this cask from).O (unmitigated) to 0.) (mitigated).

The ceIl ventilation system is credited since airborne material released inside the ceIl is
exhausted through the CVS. Specifically HEPA filtration and the CVS negative pressure are
credited.

• The CVS maintains a differential pressure across the secondary confinement (the
physical boundary separating the interior of Building 3517 from the outside). The
differential pressure assists in the control of airborne contaminants that might be
present during work activities within the facility and keeps contaminants from
migrating outside of Building 3517.

• The HEPA filters of the CVS are designed to remove 99.97% of the airborne
particulates. However, the analysis conservatively assumes that only 90% of the
respirable particulates are removed.

A release in a cell is vented by the CVS, through the HEPA filter and stack before being
released to the environment. The confinement of the cell protects the facility worker while the
HEPA filter and release from the stack will dilute the release and protect the collocated worker
and public. The analysis used for this event is discussed in more detail in this section to
demonstrate the conservative nature of the analysis that led to classifying the CVS as Safety
Significant and not Safety Class.

The ventilation system on-line HEPA filter stages are used to filter airborne contamination
prior to exhausting the ventilation air to the atmosphere. The filtering efficiency is periodically
evaluated to ensure the filtering function is within assumed limits. The HEPA filters of the cell
ventilation system are designed to remove 99.97% of the airborne particulates. The analysis
conservatively assumes that they only remove 90% of the respirable particulates. Therefore. by
crediting the negative pressure and HEPA filtration, the LPF for this event is reduced from ).0
(unmitigated) to 0.1 (mitigated).

The source term reduction created by the cask and restrictions against carrying a cask over a
manipulator shield plug reduce the radiological dose rate to the point where facility workers could
avoid significant consequences by promptly evacuating (DR 0.1). The nature of the event would
make facility workers in the immediate area of the accident immediately aware of the need to
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evacuate. The CAMs and Facility Radiation Monitoring System would alert workers in other
areas of the building who were not immediately aware of the release of the need for prompt
evacuation, significantly reducing the consequences to facility workers.

The maximum dose to the public for these events is estimated to be about I rem. The event
involves dropping a cask through the Cell lOW shield plug. Cell lOW is the cell with the largest
inventory of radioactive material. The inventory assumes that the cask sources (approximately
70,000 Ci 'IOSr EID) and the contents of the barricade bottles (approximately 700 Ci 90Sr EID), as
well as the sources currently stored in the Cell lOW storage well (approximately 70,000 Ci 'IOSr
EID). This dose is not considered to challenge the guideline when consideration is taken for the
conservatism built into the analysis. The multiple conservatisms built into this estimate (e.g.,
assuming all of the sources are involved (including the barricade bottles from Building 3038), not
crediting the source cladding, neglecting the confinement provided by the building, assuming a
ground instead of a stack release, etc.) as well as remaining consistent with the methodology of
DOE-STD-3009, could result in a reduction of the dose by an order of magnitude.

Regarding when Building 35 17 CVS is not expected to act as a Safety System

As discussed in Section 4.4.1.2 (System Description) of the DSA, the Cell Ventilation
System may be unable to perform its intended safety functions if the building structurc or hot cell
structure are heavily damaged. Therefore, the system is not expected to fulfill its safety functions
during events in which the building structure or hot cell structure could potentially be heavily
damaged. As such, the Cell Ventilation System is not credited during the seismic event (FPDL-l),
tornado (FPDL-2), large fire (fPDL-IO), aircraft crash (FPDL-16), natural phenomena-induced
fire (FPDL-17), explosion (FPDL-18/19), and roof collapse (FPDL-21) scenarios. Additionally,
the destruction of the cell shield plug during event FPDL-44 could prevt:nt the cell ventilation
system from being able to sustain the ncgativ~ pressun: in the cdls with. n:spect to the ambient
pressure in the building. Therefore, for event FDPL-44, only the HEPA filtration and the negative
pressure in the building with respect to the outside environment are credited.

During localized fire inside hot cells, the Cell Ventilation System is not expected to be able to
maintain the direction of airflow from the building into the hot cells for a prolonged period, since
the soot from the fire would plug the cell's roughing filters and the heat created by the fire could
cause the cells to pressurize. However, a small localized fire is not expected to produce sufficient
soot to plug the main filters in Buildings 3547,3548, and 3623. Therefore, the Cell Ventilation
System is expected to be able to maintain the direction of airflow between the building and the
environment into the building, and is credited with doing so in event FPDL-27 (localized fire in
Cell 14EIW). The other two events for which the Cell Ventilation System is credited (FPDL-6,
Container Drop While Lifting a Cask/RTG to or from the High Bay, and FPDL-7, Cell 10 Spill
Event) are not expected to create any non-ambient environmental stresses that could potentially
affect the opera
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Table 5--1. VentUation System Performance Criteria - for Bldg. 3517 CVS. ..

Evaluation Safety Evaluation Criteria Explained System Capabilities and Cha.racteristics Reference
Criteria Sh!nificaot

Pre~sure Applies Pcr DOE-HNDBK-I 169, Table 2.1: The system maintains two confinement zones. Primary DOE-
differential • Primary: -0.3 to -1.0 in. w.g. confincment is maintained in the manipulator hot cells. The HDBK-1169
should be • Sccondary: -0.03 to -0.15 in. w.g. minimum differential pressure (DP) for the manipulator hot (2.2.9),
maintained • Tertiary: -0.0 I to -0.15 in. w.g. cells is -0.3 in, w.g. The secondary confinement is the ASHRAE
hetween zone Section 2.3.1 states that system flow (and DPs) may building. The minimum (DP) between the building and the Design
and be reduced during periods of non-operation. outside is -0.1 in. w.g. There is no tertiary confinement Guide
atmosphere. system.

This satisfies the evaluation criteria.
Matcrials of Applies Per DOE-HNDBK-I 169, Section 2.2.5: The ductwork is constructed of all-welded, stainless steel DOE-
construction • Materials exposed to a corrosive atmosphere must above "ground and Reinforced Concrete Pipe (Rep) below HDBK-1169
should be be suitahlefor that environment ground. The credited filter housings are ahove ground and (2.2.5),
appropriate for • Air treatment systems, such as scrubbers or air are constructed from welded Stainless Steel. The below ASME AG-
normal, washers should be considered to reduce the ground filter housings are concrete with appropriate steel and 1
ahnormal, and corrosive atmosphere sponge rubber gasket sealed surfaces. The air stream is non-
accident • Electronic components must be environmentally corrosive outside air. The Stainless Steel materials of
conditions qualified for the intended application construction satisfy the evaluation criteria for normal,

For ductwork, Section 4.3.3 recommends all-welded abnormal, and accident conditions.
construction lIsing stainless steel or carbon steel There are no electronics that are part of the credited system.
coated for corrosion resistance. The DP gages are credited and they are a mechanical device.

The Rep does not specifically meet the recommendation
of Section 4.3.3.

System should Applies Per DOE-HNDBK-1169. Section 2.4: The cell ventilation system is to be OPERABLE at all times DOE-
maintain • For all conditions and design basis accidents during normal operating conditions. The system is not HDBK-1169
confinement (DBAs) the system is expected to remain credited to operate under abnormal or accident conditions (2.4),
integrity during functional: that would affect the integrity of the building. the hot cells or ASHRAf
nom,a!. • Components must be capable of withstanding the ductwork. Design
abnomlal. and the differential pressures, heat. moisture. and Loss of power to the building does not affect the Guide
accident stress with minimum damage or loss of operability of the ventilation system because the motive
conditions integrity force for the ventilation system is provided by the

• Provisions must be made for the probable redundant fans and power in the 3039 Stack system. This
occurrence ofpowcr and equipment failures. is described and controlled by WM-SGWO-3039-ASA,
such as redundant fan/fan motors and alternate Auditable Safety Analysis: 3039 Stack Ventilation System,
power sources. Issued 9/27/00.

The intent of the enlllation criteria is not satisfied.
However, the system is not credited to operate under
abnormal or accident conditions where the Integrity of
the building, hot cells or ductwork is lost.



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safet)' Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Significant Criteria

System should Applies Pcr OOE-HNDBK-1169. Section 2.2.9, primary System employs single-stage HEPA filtration on exhau~t DOE-HDBK-
have confinement zones require: flow as assumed in the safety analysis. These filters are 1169 (2.2.\),
appropriate • high efficiency filters, preferably HEPAs, in air located external to the building in Filter housing 3623. In- ASMEAG-I
filtration to inlets; and place efficiency tests were conducted following installation
minimize • independently testable HEPA filter stages in the and annually per ASME NS 10, as required by the TSR. The
release exhaust. The number of stages required is minimum efficicncy for the in-place test is established in the

determined by safety analysis. HEPA filters must TSR as 90%. The TSR HEPA filter OP limits are 0.5 and
be tested in-place at a prescribed frequency per 5.0 inches w.g. These are the minimum and maximum
ASME AG-I. allowable differential pre.<;sure across the filter

Air inlets in the cells have HEPA quality filters but are not
credited or monitored.

The evaluation criteria are satisfied.
Provide system Applies Per OOE-HNDBK-1169, Section 2.4.2: The manipulator hot cells have OP gauges located on a panel
status • Visible and audible alanns should bc provided, in the manipulator operating area. Each hot cell has a DOE-HOBK-
instrumentation both locally and at a central control station. to separate OP gauge which can activate a common alarm 1169,
and/or alarms signal the operator when a malfunction to the audible throughout the building. These also show a visual ASHRAE

system ha<; occurred. In addition, indicator lights alarm (light) on the facility monitoring panels located on the Design Guide
to show the operational status of fans and controls first and second floor. (Section 4),
in the system should be provided in the central

The process hot cells are not a credited part ofthe ventilation
ASME AG-l

control room.
system. They arc monitored with DP gauges because they
atTeet the secondary confinement. They do not have any
alarms associated with them.

The building pressure relative to the outside is measured by
4 OP Gauges. Two are located on the first floor and two on
the second floor. Each of these gauges can activate an alann
horn that is audible throughout the building.

The credited HEPA filters are located externally in Filter
housing 3623. They are monitored with DP gauges but
are not alarmed either with visual light or audible borns.
The gauges are monitored weekly.

The evaluation criterion is not entirely satisfied since
there is no local or remote alarm to signal a malfunction
with the credited HEPA filters.-



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics
Criteria Si~nificant

Interlock Applies No explanation required. Not Applicable. Facility does not have supply fans. DOE-HDBK-
supply and 1169
exhaust fans to ASHRAE
prevent Design Guide
positive (Section 4)
pressure
differential
Post-accident Applies While the reference does discuss post-accident Post-accident indication of filter break-through would be DNFSBfTEC
indication of monitoring. it does not discuss post-accident indicated by a significant decrease in filter DP from the H-34
filter break- indication of filter break-through. previous reading.
through The cell and building DP's may also be affected by a filter

breakthrough, the DP's would be much higher than their
typical reading giving an indication of a system malllJnction
but not specifically of a filter break through. The gauges
would be read immediately after an accident and therefore a
filter break-through would be recognized.

The intent of the evaluation criteria is satisfied.
Reliability of Applies Per DOE-HNDBK-1169, Section 2.4: There are no mechanical or electronic controls associated DOE-HDBK-
control system • For all conditions and design basis accidents with the building that control airflow or DP's. 1169 (2.4)
to maintain (DBAs) that the system is expected to remain lAss of power to the building does not affect tlte
confinement functional: operability of the ventilation system because the motive
function under • Control system components must be capable force for the ventilation system is provided by the
normal, of withstanding the environmental conditions redundant fans and power ill the 3039 Stack system.This
abnormal. and with minimum damage and loss of integrity is described and controlled by WM-SGWO-3039-ASA,
accident and they must remain operable long enough to Auditable Safety Analysis: 3039 Stack Ventilation System.
conditions satisfy system objectives. Issued 9/27/00 The 3039 stack system is not part of the

• Provisions must be made for the probable credited 3517 ventilation system
occurrence of power and equipment failures,
such as redundant critical control components The Intent of the evaluation criteria is satisfied.
and alternate power sources.



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Sie;nificant Criteria

Control Applies DOE-HNDBK-1169 states: There are no controls either mechanical or electronic DOE-HDBK-
components • Even if a system can be shut down in the event of a<;sociated with 3517. 1169 (2.4)
should fail safe an emergency. protection of the final filters is

essential to prevent the escape of contaminated air
to the atmosphere or to allow personnel to occupy
spaces of the building (Section 2.4)

• Automatic now control dampers. if possible.
should be installed so that in the event of a
failure, they fail in place or open (Section 6.5.3.3) The intent of the evaluation criteria is satisfied.

System should Applies Per DOE-HNDBK-1169. Section 10.6: The DSA does not credit the system in case of a large fire. It DOE-HDBK-
withstand • The ventilation system filter housing construction is only credited to operate in case of a localized fire in Cell 1169 (l0.1).
credible tire materials should be noncombustible. 14. The final filter housing is separated from the main DOE-STD-
l;:vcnts and be • Process hal.arus inside and outside the ventilation building and is constructed of stainless steel. There are no 1066
available to filter housings should be controlled fire mitigation systems installed in the final filter housing.
operate and • General area sprinklers should be provided within There are no fire detection features or controls for the
maintain all process areas ventilation system.
confinement • The final filter housing should be separated from

the general building area by fire-rated
construction unless the filter housings have a The evaluation criteria arc not satisfied. However, the

leading edge surface area of 10 square feet or less. system is not credited in a large facility fire, only a

the building has area-wide automatic sprinklers. localized fire in a cell. The credited filters are away from

and the filter housing has an internal fire the facility with two non-credited HEPA filters between

suppression system the cell and the credited filters.

• Automatic water spray should be installed
upstream of a dcrnister and before the first stage
filters

• Manual water spray should be installed at the first
stage HEPA filter

• Fire detection systems should be installed in the
final filter housing to allow early warning and
activation of the extinguishing system

• Automatic flammable gas detection should be
provided in filter housings where flammable or
combustible processes are performed.

• Fire dampers are not allowed in ductwork
penetrating fire rated barriers that is part of the



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Sil!nificant Criteria

nuclear air cleaning system. Such duct
penetrations should I) be made part of the fire-
rated construction by either wrapping, spraying,
or enclosing the duct with an approved material,
or 2) be qualified by an engineering analysis for a
2-hour fire-rated exposure to the duct at the
penetration location where the duct maintains
integrity at the duct penetration with no flame
penetration through the fire wall after a 2-hour
fire exposure.

System should Applies DOE-HNDBK-I 169, Section 10 states: The DSA does not credit the system to operate during DOE-HDBK-
not propagate • The accumulation of dust and debris inside the air abnormal or accident conditions. The duct and filter 1169 (10.1).
spread of fire cleaning system ductwork over long periods of housings are steel and RCP. DOESTD

operation provides a mechanism for transporting The system does not have fire dampers or cross any fire 1066
flames from an ignition source to the filters. area boundaries.
(Section 10.5.2.2) Thc credited filter casings arc constructed of steel. The filter

• Air cleaning systems should not cross fife area media meets the ASME AG-I limit for comhustible material.
boundaries (Section 10.6.2.2) (i.e., the combustible material in the filter media shall not

• Ducts penetrating fire rated barriers should be exceed 7% by weight when tested as specified in FC-I-

insulated or enclosed as determined by the FHA 4226).

(Section 10.6.2.2) The non credited HEPA filter casings located in the below

• The preferred construction materials for ductwork ground concrete filter house 3547 are constructed of stainless

are steel. stainless steel. or galvanized steel. If steel. Sealing surface for the filters is "sponge rubber'"

fiberglass ductwork is needed, special ductwork The quantity of this sponge rubber is very small and

meeting the flame-spread criteria in NFPA 90A is would not contribute to the propagation of a fire.(No

required. (Section 10.6.2.2) flammability specs available on the sponge rubber). The

• Filter casings of wood construction requires a fire filter media meets the ASME AG-I limit for combustible

retardant treatment that results in a flame spread material, (i.e.• the combustible material in the filter media

of 25 or less when tested by ASTM E-84. shall not exceed 7% by weight when tested as specified in

(Section 10.6.2.2) FC-I-4226).

The evaluation criteria are satisfied.
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Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Sienificant Criteria

System should Applies Per DOE-HNDBK-II69. Section 2.6: While the facility is credited with withstanding a PC-3 event, DOE-HDBK-
safely • At nuclear facilities. buildings and equipment the ventilation system is not expected to survive the event. 1169 (9.2).
withstand designated Safety Class or Safety Significant are The system would certainly not survive a Design Basis DOE
earthquakes specifically designed to withstand the effects of a Earthquake. 0420.lB,

design basis earthquake (DBE). ASME AG-I
Following an earthquake, the operability of the system AA

Per DOE-HNDBK-1169. Section 5.6.5: would be evaluated by taking DP readings at the 3623 filter

• Instruments used in safety-related systems must house and DPs in the building and cells. A reentry plan
be qualified for seismic conditions per ASME would enable personnel to enter the building and take the DP
AG-I. Section IA. readings. However, the above ground ventilation ductwork

to the 3039 stack is more likely to be affected by the
Per DOE-HNDBK-I 169. Section 9.2.2: earthquake. rendering the ventilation system at 3517

• The DBE for the performancf.' category (PC) of inoperable.

the system should be determined from Table 9. I.
External components of the system (e.g. housings.
fans. etc.) should be rigidly anchored to major
building elements (walls, floors, partitions). The
component~ should perform their intended
functions and. if required by procurement specs.
should not sustain damage during or after they are
subjected to excitations resulting from ground
motions due to the DBE. This seismic
qualification may be achieved following anyone The evaluation criteria are not satisfied. However, the
or a combination of analysis, testing, and system was not designed and is not credited with
experience based data. withstanding an earthquake.

System should Applies Per DOE-HNDBK-1169, Section 5.6.5: The system was not designed or credited to operate during or DOE-HDBK-
safely • Instruments used in safety-related systems must after a tornado. 1169 (9.2),
withstand be qualified for environmental conditions per DOE
tornado ASME AG-I. Section IA. Following a tornado, the operability of the system would be 0420.IB
depressurizatio evaluated by taking DP readings at the 3623 filter house and
n Per DOE-HNDBK-I 169, Section 9.2.4: DPs in the building and cells. A reentry plan would enable

• Wind design criteria for a tornado for the personnel to enter the building and take the DP readings.
performance criteria (PC) of the system should be However. the above ground ventilation ductwork to the 3039
determined from Table 9.2. Only systems stack is more likely to be affected by the tornado rendering
designed based on PC-3 and PC-4 are required to the ventilation system at 3517 inoperable.
meet the tornado desi~n criteria. Evaluation of



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Significant Criteria

existing systems should focus on the strengths of
connections and anchorages as well as the ability
of the wind loads to find a continuous path to the
foundation or support system. All obvious
damage sequences should be examined for
progressive failures. Once the failure sequences
are identified, the system performance is The evaluation criteria are not satisfied. However, the
compared with the stated performance goals for system was not designed to or is credited with
the specified PC. See Appendix D of DObSTD- withstanding a tornado.
1020 for more information.

System should Applies Per DOE-HNDBK-1169, Section 5.6.5: The system was not designed or credited to operate during a DOE-HDBK-
withstand • Instrument..__ used in safety-related systems must high wind event. 1169 (9.2),
design wind be qualified for environmental conditions per DOE
effects on ASME AG-I, Section IA. Following such a high wind event, the operability of the 0420.1B
system system would be evaluated by taking DP readings at the
perfornlance PerDOE-HNDBK-1169, Section 9.2.4: 3623 filter house and DPs in the building and cells. A reentry

• Wind design criteria for a tornado for the plan would enable personnel to enter the building and take
performance criteria (PC) of the system should be the DP readings. However, the above ground ventilation
determined from Table 9.2. Only systems ductwork to the 3039 stack is more likely to be affected by
designed based on PC-3 and PC-4 are required to the high wind. rendering the ventilation system at 3517
meet the tornado design criteria. Evaluation of inoperable.
existing systems should focus on the strengths of
connections and anchorages as well as the ability
of the wind loads to find a continuous path to the
foundation or support system. All obvious
damage sequences should be examined for
progressive failures. Once the failure sequences
are identified, the system performance is
compared with the stated performance goals for The evaluation criteria are not satisfied. However, the
the specified PC. See Appendix D o(DOE-STD- system was not designed to or credited with withstanding
1020 for more information. the design high wind event.



Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Sienificant Criteria

System should Applics Pcr DOE-HNDBK-llti9. Section 5.6.5: The system is not credited in the DSA or designed to operate DOE-BOBK-
withstand other • Instruments used in safety-related systems must during or after natural phcnomenon events if there was 1169 (9.2),
natural be qualified for environmental conditions per damage. DOE
phenomenon ASME AG-l, Section IA. Following a natural phenomena event. the operability of the 0420.1B
cvents system would be evaluated by taking DP readings at thc
considered Per DOE-HNDBK-1169, Section 9.2.1: 3623 filter house and DPs in the building and cells. A reentry
crediblc in the • Evaluate the system based on DOE-STD-I020. plan would enable personnel to enter thc building and take
DSA where The overall DOE National Phenomenon Hazard the DP readings. However. the above ground ventilation
system is (NPH) design input, a.~ well as applicable DOE ductwork to the 3039 stack is more likely to be affectcd by
crcdited Orders and standards are shown in Figure 9.1. the natural phenomenon, rendering the ventilation systcm at

3517 inoperable.
The evaluation criteria are not satisfied. However, the
system was not deslJtned to or credited with withstanding
a natural phenomena event where the building, hot cells
or ductwork inte2rity Is lost.

Administrative Applies DOE 0420.1 B Chapter I Section 3.b(2)(f) states: Section 5.0 of the TSR lists numerous administrative DOE
controls to • Systems must include administrative controls to controls for protection of the work area (and adjacent 0420.IB
protect system monitor facility conditions during and after an facilities) from harrier-threatening events. including controls
from barrier- evcnt. on:
threatening • ignition sources
events DOr: 0420.1 B pg R states: • vehicle and fork truck usagc

• Sce DOE-STD- I 186-2004, Specific • transient combustibles
Administrative Controls. • flammable liquids

• hot work. • pcrsonnel access

The evaluation criteria are satisfied.
Dcsign Applies Pcr DOE-HNDBK-l169, Section 2.3.8: In-place efficiency tests are conducted annually and after
supports • Exhaust system HEPA filter installations must be filter change per ASME N51 0, as required by the TSR. The DOE-HDBK-
periodic tested to the requirement." of ASME AG- I minimum efficiency for the in-place test is established in the I 169 (2.3.8).
inspection and Section TA, after each component change. There TSR a.<;90%. ASMEAG-l,
testing of filter should be adequate space within and around the Aecess to all components of the filter housing, ASMEN510
houses; tests filter housc to allow for inspection, tel:ting, and instrumentation, fan, and controls for operation,
and inspections maintenance of filters in a safc manner. maintenance, and testing is unencumbered.
are conducted
periodically The evaluation criteria are satisfied.
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Table 5-1, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Significant Criteria

Instrumentation Applies Per DOE-HNDBK-1169, Section 5.6.5: The filter Dr gages are the instrumentation required to DOE-HDBK-
required to • All instruments must be calibrated and tested in support system operability. They are calibrated annually per 1169 (2.3.8)
support system accordance with the manufacturer's test the manufacturer's instructions and as required by the TSR
operability is procedures. Surveillance Requirements.
calihrated

The evaluation criteria are satisfied.
Integrated Applies Per DOE-HNDBK-I 169, Section 2.3.8: In-place efficiency tests are conducted annually and after DOE-HDBK-
system • Air cleaning systems designed in accordance with filter change per ASME N51O, as required by the TSR. I 169 (2.3.8)
perfi.mnance ASME AG-I should be tested in accordance with Acccss to all components of the fi Iter housing,
testing is ASME AG-l. Section TA. Those systems instrumentation, fan, and controls for operation,
specified and designcd to ASME N509 or still covered by its maintenance, and testing is unencumhered.
perfomled 2002 maintenance revision, should be tested in

accordance witJl the provisions of ASME N51 O.
Other older systems not designed to either ASME
AG-I or N509 are generally tested by following The evaluation criteria are satisfioo.
the guidance in ASME N51 O.

Filter service Applies Per DOE-HNDBK- J 169. Appendix C: It is Bechtel Jacob's policy to replace credited HEPA filters DOE-HDBK-
life program • Dry filters have a recommended service life of I() for safety significant systems within 7 years from date of 1169 (3.1 &
should he years. Wetted filters have a recommended servicc installation, or when the TSR DP limit is reached--- App C)
estahlished life of no more than 5 years. The flow chart used whichevcr occurs firs!. The current credited filters located

at the Savannah River Site and shown in in filter housing 3623 were installed in 2002. and have
Appendix C can be used as guidance for systcm never been wetted or exposed to damaging chemicals.
specific service life evaluation. Significant radiological loading is not expected; however,

the contact dose rate will be monitored periodically, and a
replacement based on ALARA considerations would be
performed if conditions warrant.

The evaluation criteria are satisfied.
Failure of Does Not Per DOE 0420. IB. Chapter I, Section 3.b(8): Not applicable. Not a safety class system. DOE
single Apply • Safety class electrical systems must be designed 0420.IB,
component to preclude single point failure (No requirements Chapter I.
shall not affect are given for Safety Significant or Defense-in- Sec. 3.b(8)
operation Depth Systems.)
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Table 5- t, Ventilation System Performance Criteria - for Bldg. 3517 CVS (continued)

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Evaluation
Criteria Si~nificant Criteria

Automatic Does Not DOE-HNDBK-1169. Section 2.2.7 states: There is no backup electrical power supply to the building. DOE-HDBK-
backup Apply • Emergency electrical power is required when Emergency electrical power is not required by the safety 1169 (2.2.7)
electrical specified by facility safety documentation. basis documents for the CVS.
power provided Standby power is required for safety-significant The motive power for the ventilation system is provided
to all critical air cleaning systems. by the external 3039 stack system. This is not part of the
instruments credited system. The 3039 stack system is described and
and equipment DOE-HNDBK-1169, Section 2.4.2 states: controlled by WM-SGWO-3039-ASA, Auditable Safety
required to • Where continuous airflow must be maintained, Analysis: 3039 Stack Ventilation System, Issued 9/27/00
operate and facilities for rapid automatic switching to an
monitor system alternate power supply arc essential. However, if

brief interruptions of flow can be tolerated,
manual switchin~ may be permissible.

Backup Docs Not DOE-HNDBK·1169, Section 2.2.7 states: The system has no alternate power source. Back-up electrical DOE-HDBK-
electrical Apply • Emergency electrical power is required when power is not required by the safety basis documents for the 1169 (2.2.7)
power provided specified by facility safety documentation. CVS.
to all critical Standby power is required for safety-significant The motive power for the ventilation system is provided
instruments air cleaning systems. by the external 3039 stack system. This is not part of the
and equipment credited system. The 3039 stack system is described and
required to controlled by WM-SGWO-3039-ASA. AuditabJe Safety
operate and Analysis: 3039 Stack Ventilation System, Issued 9/27/00
monitor system
Other specific Applies There are no other specific functional requirements credited 10 CFR 830,
functional in the DSA. The DP gauges a~e calibrated on a set schedule. Subpart B
requirements
credited in the The evaluation criterion is satisfied.
DSA

References:
ACGlH. Industrial Ventilation: A Manual of Recommended Practice.·20th ed.• 1988.

3517 Cell Ventilation System Description. BJC/OR-1446, Revision 2, February, 2004

Technical Safety Requirements for Building 3517, Fission Products Development Laboratory, Oak Ridge National Laboratory, Oak Ridge,
Tennessee (TSR-OR-35 17-0013. Revision 10), April 2006.
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l. INTRODUCTION

1.1 FACILITY OVERVIEW

The Molten Salt Reactor Experiment (MSRE) was originally operated as a concept tcst for the use of
molten salt containing uranium as the fuel for the reactor. The reactor operated in the late I960s and was
shut down in 1969. At that time, the fuel salt was removed from the reactor and stored in two fuel drain
tanks in the facility. Flush salt was run through the reactor to remove residual uranium and stored in the
fuel flush drain tank. These drain tanks are located in a below grade cell next to the reactor cell. The fuel
and flush salt was allowed to cool and solidify. The Containment Ventilation System (CVS) was designed
to vent the secondary containment structures, principally the reactor cell, drain tank cell and other service
cells, during the reactor experiment. The system continued to operate in this capacity until the current fuel
salt disposition (FSD) project was initiated to remove the uranium from the salts. The CVS was augmented
to provide secondary cOl1fmement for process equipment. The process equipment includes the equipment
to sparge the salt, remove the fuel as uranium hexafluoride (UF6), and trap the UF6•

The CVS is credited in the MSRE Technical Safety Requirements (TSR) for ventilation of eight
confinement enclosures containing process piping and equipment. Thesc enclosures are located in
operating areas and are vented to mitigate potential exposures to facility workers should there be a release
of hazardous process gas inside the enclosure. One important note about the MSRE CVS involves the
name "containment" ventilation system. lbe credited function of the CVS is more as a confinement system
in that it does not necessarily contain all releases into its ducts and enclosures.

The CVS enclosures are ~tccl cabinets and glove boxes. The exhaust ducts from these enclosures are
steel pipes which connect to the original steel ductwork of the CVS. There are three main (last-in line)
parallel filter banks located outside the process building in concrete beds. Each bank consists of a bank of
roughing filters and a bank of High Efficiency Particulate Air (HEPA) filters. The filter banks are
connected to two fans which exhaust to a single 100 ft. stack. The system generally operates with two filter
banks in service and one fan operating.

1.2 CONTAlNMENT VENTILAnON SYSTEMJSTRATEGY

The MSRE CVS is credited to protect facility workers from potential releases of hazardous gases
(e.g., F2, HF, and UF6). Since release of significant quantities of process gases is possible only during
certain fuel disposition processes, the CVS is only credited for these specific operations. The applicable
processes are Fluorination, Hydrofluorination, UF6 Transfer, and Reagent Gas [TSR, Limiting Condition
for Operation (LCO) 3.1.1] during Operation mode. The minimum differential pressure associated with
each CVS enclosure is designated to correspond to a ventilation flow rate sufficient to remove any
anticipated release within the enclosure. The CVS enclosure pressures are monitored daily when an
applicable process is in Operation Mode. The checks ensure the credited minimum flow exists in the
enclosures. A failure of the CVS results in a loss of vacuum at the main filter pit. The main filter pit is
equipped with pressure switches that initiate an alarm when the vacuum drops to less than) in. w.g.

When UF6 is released into air, it inunediately hydrolyzes to U01F2 and HF. Although U01F1 is a
solid, it forms as an aerosol. The main HEPA filters are credited with reducing the quantity of uranium that
may be released through the stack should there be a UF6 release in the facility. As such, the integrity and
efficiency of the HEPA filters in the main filter bank(s) are credited features of the CVS. The differential'
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pressure across the active HEPA filter banks is monitored daily as a measure of the integrity of the HEPA
filters. The efficiency is checked by an annual leak/efficiency test per American Society of Mechanical
Engineers (ASME)/American National Standards Institute (ANSI) N51 0 to have an efficiency of 99% or
greater. The differential pressure across the HEPA filters is acceptable in the range 0.2 in. w.g. to 4.0 in.
w.g. The filters in the main bank were installed in 2003 and the fuel disposition project for which they are
credited will be completed in 2008. Dry filters have a n:commended service life of 10 years; therefore,
there is no concern with respect to the length of service limit for these filters. It should be noted that, even
though the HEPA filters are credited in the TSR, no specific reduction in consequences due to the presence
of the filters is taken in the Documented Safety Analysis (DSA) or DSA Addendum.

Since the CVS is credited as a mitigative measure to a release, there is no requirement for the system
to automatically recover from upset conditions such as power loss. When the CVS is not operable, the
process system will be placed in or remain in a status which reduces the potential for a release of hazardous
gases. In· this status, compressed gas sources will be isolated and recycle pumps will be shut down so that
there is no driver for a release. If a CVS alarm occurs, the facility workers evacuate the process areas and
re~enter to secure the process system (e.g., close gas bottle valves) under strict surveillance and in
accordance with an approved re-entry plan. The plan for restoration of the CVS may be as simple as
switching to the stand-by stack fan.

The MSRE CVS might survive a PC-2 earthquake or a design tornado or wind event. However, this
is a legacy facility that was adapted from one type reactor to another in the 1960's and its original design
criteria were not the same as those currently used. An evaluation of the major process building was
conducted and confinned that the building would survive a PC-2 earthquake. This evaluation supports the
premise that much of the CVS would survive a seismic event. However, there is no certification that the
CVS would maintain its function following either a seismic or wind event and the MSRE Safety Basis
does not take credit for the CVS in such event scenarios.

Most of the inlets to the CVS are equipped with some type of filtration. The major exception is the
shielded cells. In nonnal operations, the shielding on these cells is in place and minimal air flo)V occurs
through these spaces. The major building inlet air is filtered, but there are numerous penetrations in the
walls that allow unfiltered air to enter the building. The exhaust ducts in the main process area (high bay)
are filtered with commercial roughing filters. The following CVS enclosures are equipped with inlet and
outlet HEPA filters: RGRS glovebox, utility hood, probe glovebox, hose connection glovebox, and cabinet
M. The sampler/enricher box also has a HEPA exhaust filter. The HF cabinet and passivation cabinet are
equipped with roughing inlet filters but no HEPA filters. Process boundary valves are enclosed in boxes
with inlet HEPA filters. The interconnecting piping is enclosed in neoprene impregnated, wire reinforced,
fiberglass ductwork. This ductwork exhausts through the six-valve manifold box and then through an
exhaust HEPA filter into the main CVS header. The ducts supply the inlet air to the six-valve manifold box
to sweep away any release within this enclosure. The CVS is not credited with mitigating releases of
process gas from the process lines enclosed in the fiberglass ductwork.

The MSRE CVS is a manually operated system. The system is balanced and all enclosures are set to
meet their required pressure differential. As inlet/outlet filters load, a damper may be adjusted to maintain
the required differential pressure in the affected enclosure. Preventative maintenance on the filters ensures
they are changed before they challenge the differential pressure limits in the Safety Basis. Baffles <:.1n also
be manipulated to compensate for loading on the main filter banks. Again, preventative maintenance
ensures the filters are changed out to correct loading on the main filters.

The CVS is credited for removal of hazardous gas releases in the eight specified enclosures in the
MSRE FSD process systems. The CVS enclosures are safety significant System, Structure, and
Components (SSCs) and desib'l1ated as Design Features. The stack is also a Design Feature. The LeO
(3.1.1) requires specific difTcrential pressures be maintained for the credited enclosures. The LCO also
requires the main HEPA filter banks to (a) be maintained in a specified range of differential pressure, (b)
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be tested for particle retention efficiency annually, and (c) be maintained in a configuration where at least
one HEPA filter bank is in service for FSD operations in which UFb could be released. The stack fans and
motors, including the motor starters, are considered Configured Items and serve as Defense-in-Depth
controls. The remainder of the system (e.g., cell ventilation, ductwork, intemal system filters, bames, etc.)
arc not considered safety significant SSCs. Once the uranium is removed from the facility (scheduled to be
completed in 2008) the CVS will no longer be a safety significant system.

1.3 MAJOR MODIFICATIONS

There are no major modifications planned for this facility at this time. However, once the fuel is
removed from the salts, the CVS will no longer serve as a safety significant SSe.
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2. FUNCTIONAL CLASSIFICATION ASSESSMENT

2.1 EXISTING CLASSIFlCAnON

The MSRE CVS is currently classified as a safety significant system in the DSA. Once the uranium
and hazardous gases are removed from the facility (estimated to occur in 2008), the CVS will no longer be
considered a safety significant system.

2.2 EVALVATION

TIle MSRE CVS was evaluated per Deliverahle 8.5.4 and 8.7 of the Implementation Plan for Defense
Nuclear Facilities Safety Board (DNFSB) ~004-2, Ventilation System Evaluation Guidance for Safety­
Related and Non-Safety -Related Systems. Table 4-3 from the guidance document has been completed to
provide the infonnation collected for the classification review and is attached in Appendix A.

The determination of bounding unmitigated consequences presented in the DSA was reviewed by the
Facility Evaluation Team (FET). The review concluded that the quantitative dose consequences are
detennined in accordance with U.S. Department of Energy (DOE)-Standard (STD)-3009-94 and do not
challenge the evaluation guideline for the public and co-located workers.

The MSRE CVS is identified in the MSRE Safety Basis Documents as a safety significant system
which is credited with reducing the consequences to facility workers during hazardous gas releases.
Specific perfonnance criteria include maintaining differential pressures within the credited enclosures and
across HEPA filters in the main filter pit. Quantitative filtering efficiency criteria are also credited in the
TSR. HEPA filter efficiency testing is based on ASME/ANSl N5l 0, Section 1°per Oak Ridge National
Laboratory procedure FD-T-SSI 150, Rev O. The controls associated with the MSRE CVS are part of a
suite of controls designed to limit the exposure of facility workers to the hazardous process gases involved
in the removal of fuel from the stored salts.

2.3 SUMMARY

The FET concluded that the MSRE CVS is appropriately classified as safety significant for specified
FSD processes and mitigative measures.
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3. SYSTEM EVALUATION

3.1 IDENTIFICATION OF GAPS

The MSRE CYS was evaluated per Deliverable 8.5.4 and 8.7 of the Implementation Plan for DNFSB
2004-2, Ventilation System Evaluation Guidance fiJI" Safety-Related and Non-Safety -Related Systems.
Table 5.1 from the guidance was completed to provide the system evaluation, and is attached as Appendix
B. The following gaps were identified:

• CYS does not maintain its integrity for Design Basis Accident (DBA) fire and natural phenomena
hazards (NPH), and

• CVS controls are not fail-safe.

Based on the DSA, the CYS is a safety significant system which is credited for reducing event
consequences for certain potential facility worker exposures. The criteria identified as gaps were not
considered by the FET to be necessary for the MSRE CYS to perform the credited mitigative function.
This conclusion is consistent with the requirements in the MSRE Safety Basis.

3.2 GAP EVALUATION

3.2.1 CVS docs not maintain its integrity for all DBAs

The integrity of the CYS cannot be certified for design basis NPH such as earthquakes and tornados.
In addition, the CVS would not survive an unmitigated DBA major facility fire. The CYS is not' credited
hy the Safety Basis to perform any mitigative function for these types of events. The safety of facility
workers is based on prompt evacuation of the process area during these NPH and fire events. Given the
requirements from the MSRE Safety Basis. the identified gap is determined to be acceptable.

3.2.2 Controls are not fail-safe

The CYS is a manually operated system in that the fans and barnes are manually operated and have
no automatic response to events. The system strategy is based on the mitigative function of the system for
potential accidents. The system is designed to remain operating if there is a release of hazardous gas in the
facility. ll1ere is no event in the MSRE Safety Basis that takes credit for the CVS when a concurrent CYS
failure and release is involved (e.g., earthquake). The MSRE Safety Basis specifically addresses CYS
failures during operations. The TSR requires that access to the affected area is controlled immediately, and
the system is restored within 8 hours. If restoring the system cannot be achieved in the prescribed time,
then all reagent gas feed valves must be closed, uranium transfers suspended, and the affected process
placed in a mode where the CYS is not required. These requirements meet the intent of a fail-safe system.
Given the requirements from the MSRE Safety Basis, the identified gap is detennined to be acceptable.
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3.3 MODlFlCAnONS AND UPGRADES

No modifications are recommended to the MSRE CVS at this time. The criteria that are not met are
not considered to be necessary for the MSRE CVS to perform the credited mitigative function based on the
DSA requirements. The processes for which the CVS is required to be operable will be completed in 2008
and subsequently the CVS will no longer require safety significant status..

8



4. CONCLUSION

In conclusion, the MSRE CVS is managed as a safety significant system. The CVS is credited for
reducing the consequences to facility workers from hazardous gas releases. While there are two gaps
identified from the ventilation evaluation criteria comparison, the associated criteria were not considered
necessary to meet the requirements in the MSRE Safety Basis and there are no increased consequences
associated with these issues.
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Justification for Safetv Significant Designation of CVS versus Safetv Class Designation

The CVS at the MSRE facility is credited with minimizing the consequences associated with
the 10ss-of~col1finementevents that result in the release of reagent gases and/or UF6, These los5-of­
confinement accidents involve the failure of the single contaimnent pipes within one of the
secondary confinement enclosures (e.g., the passivation cabinet or HF cabinet). The CVS has not
been credited for other types of events (e.g., fire or natural phenomena) and has not been designed
or evaluated to survive PC-2 natural phenomena events. In addition, no credit is taken for the CVS
stack or filters, except in cases where the accident is an inadvertent release through process
equipment to the CVS (i.e., loss-of-confinement event).

The piping used to transfer UF6 at the MSRE facility is of double-walled construction, The
hazardous gases are transferred in the inner section of the piping and the outer annulus is
pressurized with He gas. lbe annulus pressure in each section of piping is monitored with a
pressure transmitter. Upon loss of pressure in the annulus, the pressure transmitter activates an
automatic emergency shutdown of the transfer system. Failures of process piping or valves within
secondary confinement enclosures (Cabinet M, Probe glovebox, Hose connection glovebox, 6
Valve manifold glovebox, Reactive Gas Removal System (RGRS) glovebox, Reactor Sample
Enricher Box) are not automatically detected by the emergency shutdown system and will not
result in automatic shutdown. The CVS exhaust mitigates worker exposure to the released gases
inside an enclosure by maintaining airflow through the enclosure, to the MSRE stack. The
required pressure differentials indicate a flow toward the CVS exhaust and sufficient vacuum to
accommodate any release into these enclosures. A High-Efficiency Particulate Air (HEPA) filter
system is provided to filter the aerosol uranium out of the CVS exhaust prior to being discharged
to the atmosphere, thereby reducing exposure to the public and co-located workers.

The guidance provided by the DOE with respect to the CVS evaluation was provided in
Ventilation System Evaluation Guidancefor Safety-Related and Non-Safety-Related Systems. ,This
guidance provides infonnation and direction for completing the Data Collection Table shown
previously. With respect to the classification of the CVS, the DOE guidance states that if the
bounding umnitigated dose challenges the Evaluation Guidelines (i.e., is in the range of 1-25 rem)
and the classification is not safety class, provide the rationale/justification in an attachment for the
lesser classification. The umnitigated doses calculated in the DSA Addendum for MSRE range
from 4.7 rem to 11.0 rem. These doses were determined utilizing calculations consistent with the
requirements of DOE-STD-3009, utilizing dispersion parameters corresponding to 95%
meteorology conditions for the Oak Ridge National Laboratory, and a Leak Path Factor of 1.0. The
CVS in the DSA and DSA Addendum for MSRE is classified as a Safety Significant ventilation
system. As such, this attachment is included to provide the rationale and justification for
classifying the CVS at MSRE as Safety Significant instead of Safety Class. The events of interest
in this classification are provided in the following discussion. The CVS stack and filters are not
credited for a release of material into the High Bay or South Truck Bay that would not exhaust
through the CVS.

Cold Trap and Line Failure Events F-15 and F-17

Event F-15 is a recirculation line failure inside a secondary enclosure. The release in the
enclosure is vented by the CVS, through the HEPA filter and stack before being released to the
environment. The confinement of the enclosure protects the facility worker, while the HEPA filter
and release from the stack will dilute the release and protect the collocated worker and public. The
analysis used for event F-15 is discussed in more detail in this section to demonstrate the
conservative nature of the analysis that led to classifying the CVS as Safety Significant and not
Safety Class. Event F-17 is an overpressure event that is prevented by the presence of a credited
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pressure relief valve. As such, the CVS does not serve as the primary line of defense for this event
and does not warrant a Safety Class designation.

The maximum dose to the public for Event F-15 is estimated to be II rem. This dose is not
considered to challenge the guideline when consideration is taken for the conservatism built into
the analysis. F-15 is an event during the fluorination process when reagent gas is sparged into the
salt. The 11 rem estimate is based on the assumption that UFo will continue to be generated at the
same rate after the event occurs, even though the sparge gas is largely made up of air after the
failure due to the recirculation pumps sucking air into the breached pipe. The F2 that would
normally be recycled is being removed through the RGRS. The F2 make-up maximizes at 10 sUm.
thus reducing the F2 in the input stream. In addition, moisture in the air may Overcome the
fluorination reaction and produce significant quantities of U02F2, which will not volatilize as
readily as UF/>. The assumption that the U02F2 (solid) aerosol formed when UFo reacts with the
water in air remains airborne to the site boundary is a conservative one. The uranium mass (611 g)
assumed in the tank header at the time of the rupture is a conservative estimate of the maximum
uranium content of the drain tank head space during the course of the process. While remaining
consistent with the methodology of DOE-SID-3009, the assumptions discussed could result in a
reduction of the dose by an order of magnitude. As such, the actual amount of material that would
be released during this event is less than estimated and does not challenge the 25 rem criteria to the
public.

Tank Failure Event F-2

Event F-2 is a tank failure (e.g., Fuel Flush Tank) during fluorination where the F2 gas supply
could drive the gases out of the tank into the cell or the High Bay. This event is mitigated by the
emergency shutdown system if the breach is in a pipe between enclosures. The emergency
shutdown system is invoked for worker protection and is protected in the TSR at the safety­
significant level. A release in an enclosure is vented by the CVS, through the HEPA filter and
stack before being released to the environment. The confinement of the enclosure protects the
facility worker, while the HEPA filter and release from the stack will dilute the rel'ease and protect
the collocated worker and public. The analysis used for event F-2 is discussed in more detail in
this section to demonstrate the conservative nature of the analysis that led to classifYing the CVS
as Safety Significant and not Safety Class.

The maximum dose to the public tor Event F-2 is estimated to be 7.5 rem. This dose is not
considered to challenge the guideline when consideration is taken for the conservatism built into
the analysis. F-2 is an event during the fluorination process when reagent gas is sparged into the
salt. The 7.5 rem estimate is based on the assumption that UFo will continue to be generated at the
same rate after the event occurs, even though the sparge gas is largely made up of air after the
failure due to the recirculation pumps sucking air into the breached pipe. The F2 that would
normally be recycled is being removed through the RGRS. The F2 make-up maximizes at 10 sLIm,
thus reducing the F2 in the input stream. In addition. moisture in the air may overcome the
fluorination reaction and produce significant quantities of U02F2, which wiII not volatilize as
readily as UFo. Thc assumption that the U02F2 (solid) aerosol formed when UFo rcacts with the
water in air remains airborne to the site boundary is a conservative one. The uranium mass (500 g)
assumed in the tank space of the flush tank at the time of the rupture is assumed to volatilize from
the solid state. This assumption is a conservative estimate of the maximum uranium content of the
drain tank head space during the course of the process. The 100 g U assumed in the tank header (at
15% conversion) at the time of the rupture is a conservative estimate of the maximum uranium
contcnt of thc drain tank head space during the course of the process. The further assumption that,
neglecting the aforementioned conversion to U02F2• another 400 g U will be converted from the
flush salt in a two-hour period is also conservative. While remaining consistent with the
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methodology of DOE-STD-3009, the assumptions discussed could result in a reduction of the dose
by an order of magnitude. As such, the actual amount of material that would be released during
this event is less than estimated and docs not challenge the 25 rem criteria to the public.

Transfer Line Failure and Trap Failure Events SUB-3, SUB-3a, SUB-II, SUB-7, and SUB-7a

Events SUB-3, SUB-3a and SUB-I 1 involve transfer line failures during the sublimation
process. The failure may occur in the line to the RGRS or a line in a secondary enclosure. Events
SUB-7 and SUB-7a involve the breakthrough or bypass of the NaF traps releasing material to the
RGRS. In the case of a simple line breach, SUB-3 and SUB-3a, the emergency shutdown system is
invoked for worker protection and is protected in the TSR at the safety-significant level. This
control limits the extent of the release and therefore also limits the dose to the public. Where the
breach occurs within a CVS enclosure, event SUB-II, the CVS has been credited as a control for .
protecting the workers. This system, with its filters and stack, also provides a control limiting the
dose to the collocated worker and public. Administratively locked-closed bypass valves and NDA
detection instrumentation have been credited with preventing the release to on-site workers for
those cases, SUB-7 and SUB-7a, in which a malfunction of the RGRS is considered. These
controls also prevent the release to the public.

The analysis used for these 'SUB' events is discussed in more detail in this section to
demonstrate the conservative nature of the analysis that led to classifying the CVS as Safety
Significant and not Safety Class.

The maximum dose to the public for these events is estimated to be 4.7 rem. This dose is not
considered to challenge the guideline when consideration is taken for the conservatism built into
the analysis. The 4.7 rem dose is estimated assuming the sublimation rate is such that the gas
flowing out of the Cold Trap is saturated with UFn (i.e., contains UFo at its equilibrium partial
pressure at room temperature). This assumption is conservative given that the model used also
indicates that when there is a breach and the pressure in the transfer line increases, (approxinmtely
one atmosphere following the breach) the rate of release of UFo reduces by as much as half. For
those cases, SUB-7 and SUB-7a, in which there is no breach, but the release is through the RGRS
to the CVS and out the stack, the off-site consequences are reduced by a factor of 5 due to the
greater dispersion afforded by the elevated release. Loss of the stack would constitute an
independent second failure of a system, and therefore an elevated release due to the presence of the
stack is considered in an unmitigated case. While remaining consistent with the methodology of
DOE-STD-3009, the assumptions discussed could result in a reduction of the dose by an order of
magnitude. As such, the actual amount of material that would be released during this event is less
than estimated and does not challenge the 25 rem criteria to the public.
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Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sil!nificant

Pre.<;sure Applies Per DOE-HNDBK-I 109. Table 2.1: The MSRE CVS is credited with maintaining a pressure DOE-BDBK-
differential • Primary: -0.3 to -1.0 in. w.g. differential (vacuum) in 8 confinement enclosures during fuel 1109 (2.2.9),
should be • Secondary: -0.03 to -0.15 in. w.g. removal processes. Six of these enclosures must have a ASHRAE
maintained • Tertiary: -0.01 to -0.15 in. w.g. differential pressure with respect to the room (High Bay or Design Guide
between zone Section 2.3.1 states that system flow (and DPs) may South Tmck Bay) of 0.15 in. w.g. or better and 2 of these
and be reduced during periods of non-operation. enclosures must have a differential pressure of 0.4 in. w.g. or
atmosphere. better.

MSRE considers the process piping and vessels within the
enclosures the primary containment. The enclosures are
secondary containment and the tertiary containment is the
building, which is at approximately -0.1 in. w.g. The building
is not credited.

The MSRE CVS meeL<; the intent of the recommendation in
that there is a pressure differential between confinement
levels. However, MSRE does not meet the specific
differential pressures recommendations from HNDBK-II69.



Table 5-1Venti1ation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sh!nificant

Materials of Applies Pcr DOE-HNDBK-1169. Section 2.2.5: The MSRE CVS is a legacy system that was modified for use DOE-HDBK-
construction • Materials exposed to a corrosive atmosphere in the reactor experiment (1960's) and again modified for the 1169 (2.2.5),
should be must be suitable for that environment FSD project (1995 to present). Construction specifications ASMEAG-I
appropriate for • Air treatment systems, such as scrubbers or air andlor drawings for the original "as built" system are not
normal. washers should be considered to reduce the available. Some areas of the ductwork. such as the reactor
abnonnal. and corrosive atmosphere vent, arc not readily accessible for observation. All major
accident • Electronic components must be environmentally ductwork appears to be steel construction, either welded or
conditions qualified for the intended application bolted with gasket... Ductwork and enclosures expected to be

For ductwork, Section 4.3.3 recommends all-welded exposed to corrosive atmospheres are composed of suitable

construction using stainless steel or carbon stecl resistant materials. Ductwork" enclosing process piping from

coated for corrosion resistance. several remote areas of the facility exhaust... through the
(i-valve manifold ,enclosure and is constructed of neoprene
impregnated. wire reinforced fiberglass. This ductwork could
be exposed to a mildly corrosive atmosphere (e.g.. F2, HF.
UF,); however. the ductwork is not required to be resistant to
process gases in the DOE approved 10 Code of Federal
Regulations (CFR) R30 compliant facility safety basis
documents.

The MSRE CVS does not include an air treatment system.
The only electronic components are those associated with the
filter pit loss-of-vacuum alann. These components are
qualified for their intended application. In addition. the alarm
is tested on a monthly basis.

The MSRE CVS meets the intent of the recommendations in
that suitable materials are employed at a level commensurate
with their expected exposure.



Table 5--1 Ventilation System Performance Criteria ~ for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Silmificant

System should Applies Per DOE-HNDBK-1169. Section 2.4: The system maintains confinement for all normal. abnormal, DOE-HDBK-
maintain • For all conditions and DBAs that the system is and accident conditions for which it is expected to remain 1169 (2.4),
confinement expected to remain functional: functional. The CVS provides confinement and ventilation ASHRAE
integrity during • Components must be capable of withstanding for credited accident conditions (process gas releases). The Design Guide
nomlal, the differential pressures, heat, moisture, and CYS components will withstand conditions associated with
abnormal. and stress with minimum damage and loss of expected nonnal and abnormal operations. Provisions for
accident integrity power loss and fan failure are provided for by facility
conditions • Provisions must be made for the probable procedures which mandate any process involving hazardous

occurrence of power and equipment material transfers be terminated if the CVS fails. These

(particularly fan) failures. such 3," redundant provisions reduce the quantity of gases that could potentially

fan/fan motors and alternate power sources. be released in an accident. The system is not expected to
remain functional by the DOE approved facility safety basis
to survive the worst DBA, a major fire affecting the High
Bay. However, the CVS does remain functional for the loss
of confinement event.. for which it is credited.

The MSRE CVS meets the recommendations in that it
maintains confinement integrity for all DBAs for which it is
expected to remain fUllctional.

System should Does Not Per DOE-HNDBK-II69, Section 2.2.9, primary The MSRE CVS hal' no primary confinement zonel'. It is DOE-HDBK-
have Apply confinement 7..Onel' require: principally a secondary confinement system with some 1109 (2.2.1).
appropriate • high efficiency filters. preferably HEPAs, in air tertiary areas (process building itself). The system has HEPA ASMEAG-I
filtration to inlets: and filters in the main filter beds that are credited to capture some
minimize • independently testable HEPA filter stages in the of the U02F2 aerosol formed in a UF6 release. The filters do
release exhaust. The number of stages required is not capture hazardous gases, HF and F2• The main HEPA

determined by safely analysis. HEPA filters filters are tested annually. The system also has HEPA inlet
must be tested in-place at a prescribed frequency filters on inlet~ that serve vented secondary enclosures in
per ASME AG-I. which there may be a UF(, release. Filters on inlets to other

secondary and tertiary enclosures (High Bay) are not HEPA
filters. There are nofilters on the inlets (penetration of the
shielding) to the facility cells.

The MSRE CVS docs not have any primary confinement
zones. The configuration remains consistent with the MSRE
Safety Basis reQuirements.



Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference

Criteria Si~nificant

Provide system Applies Per DOE-HNDBK-1169, Section 2.4.2: The system is required to be operable during perfonnance of DOE-HDBK-

status • Visible and audible alarms should be provided, specified processes. When these processes are in progress, all 1169,

instrumentation both locally and at a central control station. to credited enclosure pres.~ures are monitored daily. There is an ASHRAE
and/or alam,s signal the operator when a malfunction to the alann on the vacuum at the filter pit to warn the operators if a Design Guide

system has occurred. In addition, indicator lights failure of the system (i.e., loss of stack fan) occurs. This (Section 4),

to show the operational status of fans and alann is audible throughout the facility and at an off-site ASME AG-I

controls in the system should be provided in the location. The alann is also indicated visually on the control
central control room. room monitor.

The MSRE CVS meet~ the intent of the recommendations in
that a visible and audiblc alann is activated 011 gross failure
of the system.

Interlock Does Not No explanation required. The MSRE CVS has no supply fans. The exhaust fans are DOE-HDBK-
supply and Apply located such that they do not generate a potential for a IHi9
exhau:ool fall:" to positive pres.~ure differential in the process system. ASHRAE
prevent Design Guide
positive (Section 4)
pressure
differential
Post-accident Applies While the reference does discuss post-accident The differential pre:-sure aero&." the filter hanks is an DNFSBrrEC
indication of monitoring. it does not discuss p0st-accident availahle indication of filter break-through. This system H-34
filter break- indication of filter break-through. parameter is monitored daily and following any abnormal
through occurrence involving the CVS.

The MSRE CVS meets this recommendation hy monitoring
of the oressure differential acros." the filters.

Reliability of Applies Per DOE-HNDBK-1169, Section 2.4: The controls consist of the stack fan motor electrical supply DOE-HDBK-
control system • For all conditions and DBAs that the system is and switches. The switchgear and relay components are 1169 (2.4)
to maintain expected to remain functional: located in a remote separate building where they would not
confinement • Control system components must be capable be affected by either nonnal exposure or DBAs. The system
function under of withstanding the environmental conditions is subject to loss of power to the facility, hut the system is
normal, with minimum damage and loss of integrity not credited to be operational under this condition.
abnonnal, and and they must remain operable long enough
accident to satisfy system objectives. The MSRE CVS meets the intent of this recommendation in
conditions • Provisions must be made for the probable that the control system is not affected by DBAs and the

occurrence of power and equipment failures, system is not expected to remain functional during power

such as redundant critical control components failures or fan failures. Critical cQmponents such as fans are

and alternate oower sources. redundant in the MSRE CVS.



Table 5--1 Ventilation System Performance Criteria ~ for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sil?;nificant

Control Applies OOE-HNDBK-1169 states: The MSRE CVS is not required by the DOE approved DOE-HDBK-
components • Even if a system can be shut down in the event of facility safety basis documents to shut down in an emergency 1169 (2.4)
should fail safe an emergency, protection of the final filters is or automatically close any dampers to protcct the filters. The

essential to prevent the escape of contaminated system is designed to remain operating if there is a release of
air to the atmosphere or to allow personnel to hazardous gas in the facility. The CVS is not credited to
occupy spaces of the building (Section 2.4) mitigate an earthquake or fire event at the MSRE facility.

• Automatic flow control dampers, if possible. A failure in the CVS system itself, usually a fan failure, does
should be installed so that in the event of a not require a change in the damper configuration since its
failure, they fail in place or open (Section mitigative function applies only when there is a release to the
6.5.3.3) - syste~. There is no event for which the CVS is credited that

would cause a concurrent CVS failure and release. If the
CVS fails. any process in progress is terminated so no
significant subsequent release is anticipated.

The MSRE CVS doe..; not meet this recommendation and the
criteria is not required by the DOE approved DSArrSR.



Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Shmificant

System should Applies Per DOE-HNDBK-1169, Section 10.6: The MSRE CVS is not credited to survive a worst case DBA DOE-HDBK-
withstand • The ventilation system filter housing fire event. The worst-case fire event would have a duration of 1169 (10.1),
credible fire constmction materials should be such length that facility workers have ample time to evacuate DOE-STD-
events and be noncombustible. before the CVS would be significantly affected. The CVS is I06fl

available to • Process hazards inside and oUl~ide the not credited to protect workers at nearby facilities or the
operate and ventilation tilter housings should he controlled public.
maintain • General area sprinklers should be provided
confinement within all process areas The system filter housing is constructed of noncombustible

• The final filter housing should be separated from material (concrete filter beds). Sprinklers within the proces..<,

the general building area by fire-rated areas are not credited. The final filter housing is separated by

construction unless the filter housings have a distance from the process building. There are no fire

leading edge surface area of 1() square feet or preventative or retardant measures at the filter pits. The final

less. the building has area-wide automatic filters are not alarmed for a fire event or otherwise protected

sprinklers. and the filter housing has an internal from such an event other than being separated from the

fire suppression system process building ann housed in construction materials that

• Automatic water spray should be installed will not sustain a fire.

upstream of a demister and before the.tirst stage
The MSRE CVS within the process building would notfi hers

• Manual water spray should be installed at the survive the DBA fire event. The final filters are protected

tirst stage IIEPA filter from most fire events. The system does not meet all the

• Fire detection systems should he installed in the recommendations. The MSRE CVS is not required to meet

final filter housing to allow early warning and these requirements by the DOE approved safety basis

activation of the extinguishing system documents.

• Automatic flammable gas detection should be
provided in filter housings where flammable or
combustible processes are performed.

• Fire dampers arc not allowed in ductwork
penetrating fire rated barriers that is part of the
nuclear air cleaning system. Such duct
penetrations shouId I) be made part of the fire-
rated construction by either wrapping, spraying,
or enclosing the duct with an approved material,
or 2) be qualified by an engineering analysis for
a 2-hour fire-rated exposure to the duct at the
penetration location where the duct maintains
integrity at the duct penetration with no flame
penetration through the fire wall after a 2-hour
fire exposure.



Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Si2nificant

System should Applies DOE-HNOBK-1169, Section 10 states: The CVS is not a factor in propagating the ORA fire event. DOE-BOBK-
not propagate • The accumulation of dust and debris inside the The worst-case DBA fire event is initiated outside the 1169 (10.1).
spread of fire air cleaning system ductwork over long periods process area and must endure for some time before the DOESTD

of operation provides a mechanism for process area is seriously affected. By the time the CVS is 1006
transporting flames from an ignition source to affected by the fire, any contribution from its components
the filters. (Section 10.5.2.2) would be negligible in sustaining the fire.

• Air cleaning systems should not cross fire area
boundaries (Section 10.6.2.2) Combustible loading in the process areas is maintained at a

• Ducts penetrating fire rated barriers should be level that any fire initiated in these areas would hum out

insulated or enclosed as detennined by the FHA before it would damage process equipment, including the

(Section 10.6.2.2) component." of the CVS system (with the possible exception

• The preferred construction materials for of the aforementioned fiberglass-covered ductwork). The

ductwork are steel, stainless steel, or galvanized credited parts of the CVS are constructed of fire resistant

steel. If fiberglass ductwork is needed, special material (principally steel) and would not contribute to

ductwork meeting the flame-spread criteria in propagation of a fire. No other fire protection measures are

NFPA 90A is required. (Section 10.6.2.2) imposed on the system.

• Filter casings of wood construction requires a
fire retardant treatment that results in a flame The MSRE CVS meet.~ the inlent of the requirement in that

spread of 25 or Icss when testcd by ASTM E-84. any contribution from it." component." would he negligible in

(Section 10.6.2.2) sustaining the fire. However, it does not have the specific fire
protection measures recommendcd, other than materials of
com;truction. These fire protection measures and other
specific recommendations arc not applicable to the MSRE
system because they are not required by the safety basis
documents.



Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Si2nificant

System should Applie~ Per DOE-HNDBK-Il 69, Section 2.6: The MSRE CVS may not withstand a DBA (PC-2) DOE-HDBK-
safely • At nuclear facilities, buildings and equipment earthquake. Many of the CVS components were constructed 1169 (9.2),
withstand designated Safety Class or Safety Significant are to older requirements that may not be applicable today. The DOE
earthquakes specifically designed to withstand the effects of a facility process building structure has been certified for a PC- 0420.IB,

design basis earthquake (DBE). 2 event, which would protect a good portion of the CVS ASME AG-l
system. However, there is no requirement in the safety basis AA

Per DOE-HNDBK-1169. Section 5.6.5: to maintain the CVS through such an event.

• Instruments used in safety-related systems must
be qualified for seismic conditions per ASME The MSRE CVS does not meet the recommendation;
AG-I, Section lAo however, the recommendation is not required by the MSRE

safety basis documents.
Per DOE-HNDBK-1169. Section 9.2.2:

• The DBE for the performance category (PC) of
the system should be determined from Table 9.1.
External components of the system (e.g.
housings, fans, etc.) should be rigidly anchored
to m~ior building elements (walls, floors,
partitions). The components should perform
their intended functions and, if required by
procurement specs, should not sustain damage
during or after they are subjected to excitations
resulting from ground motions due to the DBE.
This seismic qualification may be achieved
fotlo\\o;ng anyone or a combination ofanalysis,
testing, and experience based data.
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Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sil!llificant

System should Applies Per DOE-HNDBK-ll(i9, Section 5.6.5: The MSRE CVS may not withstand a DBA tornado. Many of DOE-HDBK-
safely withstand • Instruments used in safety-related systems must the CVS components were constructed to older requirements 1169 (9.2),
tornado be qualified for environmental conditions per that may not be applicable today. The facility process DOE
depressurization ASME AG-I , Section IA. building structure has been certified for a PC-2 event, which 0420.IB

would protect a good portion of the CVS system. However,
Per DOE-HNDBK-1169, Section 9.2.4: there is no requirement in the safety basis to maintain the

• Wind design criteria for a tornado for the CVS through such an event.
perfonnance criteria (PC) of the system should
be detennined from Table 9.2. Only systems The MSRE CVS does not meet the recommendation;
designed based on PC-3 and PC-4 are required to however, the recommendation is not required by the MSRE
meet the tornado design criteria. Evaluation of safety basis document'>.
existing systems should focus on the strengths of
connections and anchorages as well as the ability
of the wind loads to find a continuous path to the
foundation or support system. All obvious
damage sequences should be examined for
progressive failures. Once the failure sequences
are identified, the system perfonnance is
compared with the staled perfomlancc goal5 for
the specified PC. See Appendix D of DOE-
STD-1020 for more infonnation.



Table 5-1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sil!.nificant

System should Applies Per DOE-HNDBK-I lti9, Section 5.6.5: The MSRE CVS may not withstand a DBA wind event. OOE-HDBK-
withstand • Instruments used in safety-related systems must Many of the components were constructed to older 1169 (9.2),
design wind be qualified for environmental conditions per requirements that may not be applicable today. The facility DOE
effects on ASME AG-I , Section IA. process building structure has been certified for a PC-2 0420.1B
system event, which would protect a good portion of the CVS
performance Pcr DOE-HNDBK-llfi9. Section 9.2.4: system. However. there is no requirement in thc safety ba.<;is

• Wind dcsign criteria for a tornado for the to maintain the CVS through such an event.

performance criteria (PC) of the system should
be detennined from Table 9.2. Only systems The MSRE CVS does not meet thc recommendation;
designed based on PC-) and PC-4 are required 10 however. the recommendation is not required by the MSRE
meet the tornado design criteria. Evaluation of safety basis documents.
existing systems should focus on the strengths of
connections and anchorages as well as the ahility
of the wind loads to find a continuous path to the
f\)undation or support system. All obvious
damage sequences should be examined for
progressive failures. Once the failure sequences
are identified. the system performance is
compared with the stated performance goals for
the specified PC. See Appendix D of DOE-
STD-) 020 for more infonnatioll.

System should Applies Per DOE-HNDBK-1169. Section 5.fi.5: The MSRE CVS may not withstand other natural phenomena DOE-HDBK-
withstand (lther • Instruments used in safety-related systems must events. Many of the components were constructed to older 1169(9.2),
natural be qualified for environmental conditions per rcquirement<; that may not be applicable today. The facility DOE
phenomenon ASME AG-l, Section IA. process building structure has been certified for a PC-2 0420.IB
events event, which would protect a good portion of the CVS
considered Per DOE-HNDBK-1169, Sectio119.2.1: system. However. there is no requirement in the safety basis
credible in the • Evaluate the system based on DOE-STD-I020. to maintain the CVS through such an event.
DSA where The overall DOE NPH design input, as well as
system is applicable DOE Orders and standards are shown The MSRE CVS does not meet the recommendation;
credited in Figure 9, I. however, the recommendation is not required by the MSRE

safety basis documents.



Table S~l Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Sienific81lt

Administrative Applies DOE 0420.1 B Chapter I Section 3.b(2)(t) states: Administrative controls protect the CVS fTOm a fire event DOE
controls to • Systems must include administrative controls to through requirements such as combustible loading controls. 0420.IB
protect system monitor facility conditions during and after an Following an accident or failure of the CVS, administrative
from barrier- event. controls protect facility components and workers by
threatening terminating ha7.ardou... processes and prevent startup of
evenL.. DOE 0420.1 B pg 8 states: processing activities until the CVS operability at the required

• See DOE-STD-I186-2004, Specific level is ensured.
Administrative Controls.

The MSRE CVS meet.. the intent of the recommendation.
Design Applies Per DOE-HNDBK-1169, Section 2.3.8: A leak test on the CVS HEPA Filter Bank is conducted
supports • Exhaust system HEPA filter installations must be annually to VERIFY the efficiency is greater than or DOE-HOBK-
periodic tested to the requirements of ASME AG-I equal to 99% for particulates as defined by ASMEIANSI 1109 (2.3.8).
inspection and Section TA. after each component change. N51 O. Section 10 per Oak Ridge National Laboratory ASMEAG-I,
testing of filter There should be adequate space within and procedure FD-T-SS! 150, Rev. O. The differential pressure ASME N510
houses; test.s around the filter house to allow for inspection, across the in-service HEPA filter banks is monitored daily.
and inspections t.esting, and maintenance of filters in a safe Access to all components of the filter housing,
are conducted manner. instrumentation, fan, and controls for operation,
periodically maintenance. and testing is unencumbered.

The MSRE CVS meets the recommendation.
Instrumentation Applies Per DOE-HNDRK-1169, Section 5.0.5: All pressure gauges on credited vented enclosures and OOE-HOBK-
required to • All instruments must be calibrat.ed and tested in credited instruments (e.g.. pressure switches) at the filter 1169 (2.3.8)
support system accordance v.'ith the manufacturer's test hanks arc calibrated annually.
operability is procedures.
calibrated The MSRE CVS meets the recommendation.
Integrated Applies Per DOE-HNDBK-1169. Section 2.3.8: The filter pit vacuum alaml is subject to a functional test DOE-HOBK-
system • Air cleaning systems designed in accordance annually. The functional test ensures that the low pressure 1169 (2.3.8)
perfonnance with ASME AG-I should be tested in accordance alann activates when the system pressure is equal to or
testing is with ASME AG-I. Section TA. Those systems greater than 1.0 inches water vacuum. The alaml annunciator
specified and designed to ASME N509 or still covered by its is tested for audibility monthly to ensure the alarm is audible
performed 2002 maintenance revision, should be tested in above background in the affected areas and all associated

accordance with the provisions of ASME N5l O. access doors. A leak test on the CVS HEPA Filter Bank is
Other older systems not designed to either also conducted annually to VERIFY the efficiency is greater
ASME AG-l or N509 are generally tested by than or equal to 99% for particulates as defined by
following the guidance in ASME N51 0-. ASMEIANSI N51 0, Section 10 per Oak Ridge National

Laboratory procedure FD-T-SSI 150, Rev. O. These tests are
required by the MSRE Safety Basis.

The MSRE CVS meets the recommendation.



Table 5-1 Ventilation SystC!m Performance Criteria .... for MSRE CVS
...

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics . Reference
Criteria Sieniflcant :

Filter service Applies Per DOE-HNDBK-1169, Appendix C: The FSD project at MSRE is scheduled to be completed DOE-HDBK-
life program • Dry filters have a recommended service life of within 10 years of the last change-out of filters in the filter 1169(3.1&
should be 10 years. Wctted fi Hers have a recommended banks. The CVS will not be a "credited" system foHowing AppC)
established service life of no more than 5 years. The flow removal of the fuel from the three fuel drain tank.~. Until that

chart used at the Savannah River Site and shown time, the filters are to be replaced if they fail the annual leak
in Appendix C can be used as guidance for test as specified in the TSR or if the differential pressure
system specific service life evaluation. approaches the limits of the TSR specified range.

The CVS meets the intent of the recommendation.
Failure of Does Not Per DOE 0420.1 B, Chapter I. Section 3.b(8): Not applicable. Not a Safety Class system. DOE
single Apply • Safety class electrical systems mustbe designed 0420.IB,
component to preclude single point failure (No requirements Chapter I,
shall not affect arc given for Safety Significant or Defense-in- Sec. 3.b(8)
operation Depth Systems.)
Automatic Does N0t DOF-HNOBK-lln9, Section 2.2.7 states: Emergency electrical power is not required by the safety DOE-HDBK-
backup Apply • Emergency electrical power is required when basis documents for the CVS. 1169 (2.2.7)
electrical specified by facility safety documentation.
power provided Standby power is required for safety-significant
to all critical air cleaning systems.
instruments and
equipment DOE-HNDBK-1169, Section 2.4.2 states:
required to • Where continuous airflow must be maintained,
operate and facilities for rapid automatic switching to an
monitor system alternate power supply are essential. However, if

brief interruptions of flow can be tolerated.
manual switchin£ may be permissible.

Backup Does Not DOE-HNDBK-1169. Section 2.2.7 states: Emergency electrical power is not required by the safety DOE-HDBK-
electrical Apply • Emergency electrical power is required when basis documents for the CVS. 1169 (2.2.7)
power provided specified by facility safety documentation.
to all critical Standby power is required for safety-significant
instruments and air cleaning systems.
equipment
required to
operate and
monitor system
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Table 5·1 Ventilation System Performance Criteria - for MSRE CVS

Evaluation Safety Evaluation Criteria Explained System Capabilities and Characteristics Reference
Criteria Si~nificant

Other specific Applies TSR-OR-MSRE-OOOR, LCO 3.1.1. Maintenance of Differential pressure gauges on credited enclosures are 10 CFR 830,
functional a specified differential pressure in each credited calibrated annually and monitored at least daily during fuel Subpart B
requirements confinement vented enclosure during fuel removal removal proccs.o;es for which the CVS is credited.
credited in the processes.
DSA

References:

DSA-OR-7503-0007. Documented S({(ety A nalysi.~for the Molten Salt Reacror Experiment Facility. Oak Ridge National LahoratOl)'. Oak Ridge, Tennessee

DSA-OR-7503-0007, AI. Addendum to Documented Safety Analysis (or the Molten Salt Reactor Experiment Facility. Oak Ridge National LabomtOlY.
Oak Ridge, T('nn('s,\e('

TSR-OR-MSRE-0008. Tee/mical Sa(e~J' Requirements/or the Molten Salt Reactor Experiment Facilify (MSRE), at Oak Ridge National Lahoratory, Oak Ridge,
Tennessee

OR-575. Rev. 7. Containment Ventilation System Operations

FD-T-SS! 150, Rev. O. Inspc(·tion and T('stinK olllEPA Filtcrcd Systems
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FIELD EVALUATION TEAM BIOGRAPHICAL SKETCHES

Ross Harding (Nuclear Facilitv Safety Deploved Lead)

Mr. Harding holds a BS Degree in Oceanography with minors in Physics and Ocean Engineering
from the United States Naval Academy and a MS Degree in Financial Management from Rensselaer
Polytechnic Institute. He is a member of the Nuclear Facility Safety organization with over 30 years
experience in managing nuclear reactor and non-reactor facility operations.

Larry Perkins (Nuclear Facility Safety Engineer)

Dr. Perkins holds PhD and MS degrees in chemical engineering from the University of Tennessee in
Knoxville, TN and a BS degree in chemical engineering from the Tennessee Technological University in
Cookeville, TN. Dr. Perkins is a registered Professional Engineer in thc statc of Tennessee and is serving
as a member of the Nuclear Facility Safety organization. Dr. Perkins has extensive experience with the
nuclear safety requirements of the MSRE systems, as well as the chemical processes utilized during the
decontamination/decommissioning activities.

Douglas Goode CMSRE Svstem Engineer for the CVS)

Mr. Goode holds a Bachelor of Science degree in Chemistry from WashinbJ10n and Lee University. He
has been associated with the MSRE project for five years, principally in the nuclear safety field. He has
extensive knowledge of the CVS and the nuclear safety requirements of the system. Mr. Goode has
extensive experience with uranium and fluorine chemistry from his long tenure in the uranium enriclunent
enterprise at Oak Ridge.
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