

















































































































The Board reviewed flow balance and pressure drop calculations for the Nuclear
Facility’s ventilation systems. The models adequately evaluate flow balance and pressure drop
for the facility in both normal operation and reduced-flow modes. The Board concludes that the
preliminary design for the safety-significant active ventilation system is sufficiently mature to
proceed to final design.

2.5 SAFETY-CLASS CONTAINER DESIGN
2.5.1 Topic Description

The current safety strategy for the Nuclear Facility relies on container design to prevent
the release of large fractions of the material-at-risk. Containers that will be used in the Long-
Term Storage Vault have been designated as safety-class; other containers used for protecting
material-at-risk have been designated as safety-significant. These safety-class containers need to
remain operable and perform their intended safety functions following design basis accidents.
Definitive design requirements and expectations for both types of containers had not been
established. In the Long-Term Storage Vault, thermal design requirements for a given geometry
and specifications for spacing constraints have not been established.

In addressing the safety-class containers, the certification review focused on the
following;:

e The PDSA must appropriately specify containers as hazard controls following design
basis accidents.

e The PDSA safety functions and functional requirements for safety-class containers
must be adequately defined. The functional requirements must be bounded by the
environmental limitations established in DOE standards.

2.5.2 Topic Evaluation

The Board reviewed the CMRR Project’s functional requirements for the safety-class
Long-Term Storage Vault containers as described in the CMRR PDSA. The PDSA specified a
functional requirement that the containers must prevent the release of material given a loss-of-
cooling accident. CMRR Project personnel analyzed the vault environment assuming a loss of
cooling to quantify the maximum temperature to which the safety-class containers would be
exposed. The Board’s review revealed that the thermal environment of the vault was not
adequately defined. It was unclear whether additional safety-class controls to mitigate the
consequences of a loss-of-cooling accident were needed. It was possible that safety-related
cooling of the Long-Term Storage Vault would be necessary—a significant design change.

The Board identified concerns regarding the validity of the heat transfer model used to
assess the thermal environment of the vault. The primary concern was related to the approach
used for determining the maximum temperatures of the containers in a single storage cell. The
model was developed in a two-dimensional coordinate system with the origin at one side of the
cell. The actual physical situation should be represented by a three-dimensional cylindrical
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coordinate system with the axis of symmetry located at the centerline of the can. To account for
the heat generation from a three-dimensional source in a two-dimensional coordinate system
model, CMRR Project personnel scaled the heat generation rate of the two-dimensional model by
matching concrete temperatures to those from a full three-dimensional model. No technical
justification for this scaling was provided.

To address the Board’s concerns, the CMRR Project team took the following actions to
update the assessment of the thermal environment of the vault given a loss of cooling:

1. Performed a storage container temperature evaluation to determine the maximum
surface temperatures of the storage containers during a loss-of-cooling event.

2. Performed a concrete structure temperature evaluation to determine an effective
maximum temperature for the concrete structure during a loss-of-cooling event and
evaluate the acceptability of that temperature with regard to concrete strength.

3. Performed a vault room bulk airspace temperature evaluation to determine the
maximum bulk temperature experienced by equipment or components in the vault
rooms above the storage matrix.

The Board reviewed subsequent preliminary design calculations performed to address the
thermal environment of the Long-Term Storage Vault. These calculations demonstrated that
containers designed to DOE Standard 3013-2004, Stabilization, Packaging, and Storage of
Plutonium-Bearing Materials, would adequately resist the thermal conditions of the vault. This
provides assurance that CMRR has containers that will not fail during a loss-of-cooling event.
The calculations also show that typical equipment and components can be designed for the
ambient temperature of the vault.

The CMRR Project team will formally revise its vault heat transfer calculations to
incorporate these results of the preliminary calculations. The Board will review the revised
calculations as they become available. The CMRR Project has yet to develop a system design
description for the Long-Term Storage Vault containers. Project personnel agreed to add the
functional requirements for the vault’s containers to specify compliance with an approved DOE
standard for long-term storage of special nuclear materials (similar to DOE Standard 3013-
2004). The ambient conditions of the vault will need to be specified as functional requirements
consistent with the thermal conditions.

The Board concludes that there is now sufficient understanding of the thermal
environment of the Long-Term Storage Vault to support not having safety-related forced
cooling. The Board will continue to review the final design of the Long-Term Storage Vault and
safety-related container design to verify implementation of the stated requirements and design
approaches.
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2.6 SAFETY-SIGNIFICANT ELECTRICAL DISTRIBUTION SYSTEM
2.6.1 Topic Description

The safety-significant electrical distribution system (EDS) supports the safety-significant
active ventilation system and must remain operable and perform its intended safety functions
following design basis accidents. The establishment of appropriate design requirements relates
directly to the reliable performance of the credited safety function of the safety-significant EDS.

In addressing the safety-significant EDS, the certification review focused on the
following:

e A comprehensive set of design requirements for the safety-significant EDS, along with
a system design implementing those requirements, must be established.

e The PDSA must adequately identify the system’s safety functions, functional
requirements, design parameters, and design requirements.

¢ The design documents, including system design descriptions, must contain the PDSA
requirements and incorporate sound engineering principles to ensure that the system
will remain operable and perform its intended function.

2.6.2 Topic Evaluation

The safety-significant EDS provides a source of backup power upon loss of normal
power for critical systems and components such as the active confinement ventilation system.
The safety-significant EDS include diesel generators to provide backup power for these critical
systems and components. The Board reviewed the latest one-line drawings for the EDS and
concluded that the sizing for the safety-significant diesel generators is adequate for transient
conditions, such as starting all the required loads using a load sequencer. The Board noted that
these diesel generators will be seismically qualified and designed.

The EDS is currently configured so that the safety-significant switchgear can provide
backup power to non-safety switchgear. Supplying power to non-safety loads from the safety-
significant switchgear is not desirable because doing so can degrade the reliability of the safety-
significant EDS. CMRR Project personnel agreed to delete the connection between the safety-
significant and non-safety switchgears.

The safety-significant uninterruptible power supply (UPS) system provides reliable,
conditioned, and limited-capacity uninterrupted alternating-current electrical power. The UPS
system powers the sensitive electronic equipment, control equipment, egress lighting,
communications, and other devices that would need power during a loss of offsite power. The
UPS also provides uninterruptible power to the fire detection system, the facility management
system, the public address system, the criticality alarm system, and other specified critical safety
systems or components. The CMRR Project will seismically qualify and support the UPS.
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The Board’s review of the safety-significant EDS revealed that it will meet all relevant
codes and standards after design modifications that the CMRR Project team has agreed to make
(related to deleting the connection between the safety-related and non-safety switchgears) have
been made. Preliminary design documents incorporate sound engineering principles and
appropriate design standards to ensure that the system will remain operable and perform its
intended safety function.

The final design of the safety-significant EDS should demonstrate that this system will
remain operable and perform its intended safety function during normal and abnormal
environmental and design basis events. The Board will continue to review the final design of the
EDS to verify implementation of the stated requirements.

2.7 DESIGN CONTROL PROCESS
2.7.1 Topic Description

Following the Board’s certification of CMRR, it will be important that the integration of
safety into the design (designation of safety systems, safety functions, and functional
requirements and incorporation of these requirements into the system’s design) be appropriately
maintained throughout the remainder of the design process. Any changes in the established
safety strategy will need to be justified and approved at the appropriate project levels. The safety
strategy will be maintained through implementation of a design control process.

In addressing the design control process, the certification review focused on the
following;:

e The CMRR Project must establish and maintain an integrated design from a safety
standpoint.

e Project plans and mechanisms to control changes must be established.
e The PDSA and system design descriptions must be consistent.
2.7.2 Topic Evaluation

The Board’s CMRR certification review focused on two aspects of the design control
process (including change control): (1) whether project procedures and mechanisms properly
establish design control, and (2) whether there is evidence that project design control procedures
and mechanisms have properly linked requirements from the PDSA to the system design
descriptions.

The safety strategy established in the PDSA depends on maintaining control of safety
functions, functional requirements, and design criteria through a design control process. The
Board reviewed the CMRR Program Requirements Document (PRD), System Engineering
Management Plan (SEMP), and Configuration Management Plan (CMP) to determine whether
this control has been adequately established.
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The CMRR PRD requires that the project develop a SEMP. The SEMP needs to
establish a hierarchy of technical documents that demonstrates how requirements flow down and
explain how requirements are allocated to structures, systems, and components. The Board’s
review of the SEMP indicated that the systems engineering process did not include information
from the PDSA. As a result, the flowdown of information from the PDSA to the system design
descriptions risked being faulty. This in turn could have resulted in incomplete or inadequate
design of safety-related systems, or worse, lack of required safety-related systems.

The Board reviewed the CMP for CMRR to understand the project’s approach to design
control. The CMRR Project team uses a database to establish relationships among functions,
requirements, and systems. The CMP indicates that requirements from the PDSA need to be
incorporated explicitly into the CMRR database. Based on the Board’s review, the design
control process did not establish appropriate change control of the PDSA safety envelope—
specifically, change control of safety-related structures, systems, and components and their
safety functions and functional requirements.

The Board’s review revealed that the CMRR Project team had not developed a
requirements approach that formally integrated the safety envelope established by the PDSA into
the system design descriptions. The SEMP was out of date and did not fulfill the requirements in
the PRD. This led to the Board’s Finding Documenting and Maintaining Preliminary
Documented Safety Analysis Safety-Related Functions and Requirements. Resolution of this
Finding required that the project recognize deficiencies in the SEMP and CMP, and take steps to
establish appropriate procedures and mechanisms to establish and maintain design control.

The Board reviewed the PDSA and several system design descriptions to determine
whether safety functions and functional requirements were properly linked between the two sets
of documents. This review revealed that:

e The safety functions and functional requirements in the system design descriptions are
not consistent with the corresponding information in the PDSA and do not include
references back to the PDSA.

¢ In some cases, functional requirements in the PDSA are identified as safety functions
in the system design descriptions.

« Some key functional requirements and performance criteria in the PDSA were not
included in the system design descriptions.

The Board’s review revealed that the CMRR Project team had not developed a
requirements approach that formally integrated the safety envelope established by the PDSA into
the system design descriptions. This led to the Board’s Finding System Design Descriptions Do
Not Incorporate Preliminary Documented Safety Analysis Requirements Adequately.
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2.7.3 Finding: Documenting and Maintaining Preliminary Documented Safety Analysis
Safety-Related Functions and Requirements

The CMRR Project should not proceed to final design without a design control process
that formally integrates the safety envelope into the design. The Board suggested that the CMRR
Project team commit to revising the SEMP, CMP, and system design descriptions to explicitly
incorporate requirements from the PDSA.

CMRR Project personnel committed to developing a design control process that formally
establishes change control for safety-related structures, systems, and components and their safety
functions and functional requirements. They committed to revising the SEMP, CMP, and system
design descriptions to explicitly incorporate the requirements in the PDSA, agreed that the safety
functions and functional requirements should be explicitly listed in the appropriate system design
descriptions, and provided a detailed schedule for the completion of these activities. The Board
has reviewed this schedule and found it acceptable.

The Board reviewed procedures and plans written to specify a formal design control
process related to establishing a technical baseline and controlling changes to that baseline. The
procedures and plans being put in place will adequately establish a design control process for
CMRR. The Board will verify that the actions committed to are implemented. The Board has
closed this Finding.

2.7.4 Finding: System Design Descriptions Do Not Incorporate Preliminary Documented
Safety Analysis Requirements Adequately

The CMRR Project should not proceed to final design until there is explicit flowdown of
requirements from the PDSA to system design descriptions. The system design description is the
central coordinating link among the engineering design documents, the safety basis (PDSA), and
implementing procedures. During design, the system design description serves as the vehicle for
collecting and conveying the system requirements and their bases. The CMRR Project system
design descriptions need to be revised to incorporate the safety functions and functional
requirements in the PDSA. The Board suggested that CMRR Project personnel submit a plan for
revising the system design descriptions to ensure consistency with the PDSA, including a
schedule for such revisions. This action should ensure that the system design descriptions serve
their function of aiding the complete and efficient incorporation of the PDSA requirements into
the final design. Revisions to the system design descriptions should be complete prior to final
design.

The CMRR Project team has taken steps to ensure that requirements established in the
PDSA are properly linked to the system design descriptions. CMRR Project personnel have
committed to revising the system design descriptions before the project proceeds to final design.
The Board will review the revised system design descriptions as they become available. The
Board has closed this Finding.

As the CMRR design proceeds, the Board will review the CMRR Project’s revised
SEMP, CMP, and updated system design descriptions.
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3. EVALUATION OF NNSA’S TECHNICAL INDEPENDENT PROJECT REVIEW

NNSA conducted a T-IPR of the CMRR Nuclear Facility from January 27 through
February 4, 2009. The review was conducted by NNSA’s Office of Project Management and
Systems Support. As documented in the Board’s Quarterly Reports to Congress on the Status of
Significant Unresolved Issues with DOE’s Design and Construction Projects, the Board has
evaluated the adequacy of NNSA’s T-IPR for CMRR.

NNSA’s T-IPR for CMRR was conducted following the direction of NNSA Policy Letter
BOP-50.003, Establishment of a NNSA Independent Project Review Policy. A CMRR T-IPR
Review Plan was prepared. It included 18 Criteria and Review Approach Documents (CRADs)
establishing the review objective and criteria for each of the review topics. The CMRR CRADs
represent a significant improvement over past nuclear facility T-IPRs. This improvement was
the direct result of the involvement of NNSA’s Chief of Defense Nuclear Safety. In general, the
CMRR T-IPR did not identify new nuclear safety review issues. The CMRR T-IPR did
document several significant concerns:

e Incomplete seismic structural design
e Incomplete seismic qualification of mechanical equipment

e Inadequate container safety functions, functional requirements, and performance
criteria

e Incomplete resolution of the Los Alamos Site Office’s (LASO’s) comments on the
PDSA

e Inadequate implementation of the configuration management program

* An ineffective risk and opportunity management system

The Board’s staff attended the CMRR T-IPR closeout briefing, which summarized these
significant concerns.

NNSA'’s T-IPR review process requires that significant concerns be addressed in
Corrective Actions Plans; thus it was important that significant concerns be properly identified.
Based on a review of the Final Report of the CMRR T-IPR, a number of review items not
identified as significant concerns should have been identified as such. For example, the
inconsistency between the PDSA and the system design descriptions was identified as an
observation, and inadequacy in integrating safety into the design as part of the SEMP was
identified as a significant opportunity. This weakness was alleviated in part by the project’s
establishment of corrective actions for all significant concerns, opportunities, recommendations,
and observations.
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While the CMRR T-IPR was technically adequate, the Board identified the following
areas for improvement:

The review plan for the CMRR T-IPR was improved over earlier TIPR’s in terms of
the CRADs. However, inconsistencies among the CRADs (topic to topic) still remain
and should be addressed in future T-IPRs.

The Final Report of the CMRR T-IPR treats review items inconsistently; a number of
review items not identified as significant concerns should have been identified as such.
While the Corrective Action Plan addresses all review items in the final report, these
items may not be explicitly checked by NNSA’s Office of Project Management and
Systems Support before the final design proceeds.

NNSA'’s Independent Project Review Policy needs to be strengthened to explicitly
require the use of review plans for all nuclear facility T-IPRs. The policy should state
that review plans must include the identification and use of CRAD:s tailored to the
specific project design stage being reviewed.

The execution of NNSA’s T-IPRs could be improved by the development of a
consistent approach to the use of CRADs. This consistency should be documented in
appropriate NNSA procedures.

NNSA needs to improve the way in which T-IPR review items are defined and
documented to ensure that all significant concerns are properly identified during future
reviews.

The Board believes that NNSA’s addressing these areas for improvement will reduce the
number of newly-identified safety issues that surface and must be corrected during final design
and construction. The Board will review NNSA’s actions to improve its T-IPRs.
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4. EVALUATION OF NNSA’S PRELIMINARY DOCUMENTED SAFETY
ANALYSIS REVIEW AND PRELIMINARY SAFETY VALIDATION REPORT

LASO completed a technical review of the CMRR PDSA. The Board followed the
review process from the development of the review plan, to the generation of several rounds of
review comments, to the development of the Preliminary Safety Validation Report (PSVR). The
Board’s staff attended a number of CMRR monthly meetings addressing the development of the
CMRR PDSA. A review of LASO’s PDSA comments demonstrates that LASO performed a
detailed and comprehensive review of the CMRR PDSA. LASO’s PSVR provides NNSA
approval of the CMRR PDSA with Conditions of Approval (COAs). The PSVR requires that
these COAs be resolved and corrected to the satisfaction of NNSA before the CMRR Project
enters the final design phase.

LASO’s PSVR includes nine COAs that must be resolved before NNSA authorizes
proceeding to final design. Several of the COAs are consistent with the Board’s Findings.
LLASO’s review comments on earlier versions of the draft PDSA identified similar issues,
indicating that NNSA’s approach to ensuring that comments on a draft PDSA are adequately
resolved needs to be improved. NNSA and LASO must take steps to ensure that issues raised do
not remain open, particularly any review issues that can impact the design of safety-related
systems.
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5. CMRR CERTIFICATION REVIEW CONCLUSIONS

Section 3112 of the Duncan Hunter National Defense Authorization Act for Fiscal Year
2009, directs the Board to submit a certification concerning the CMRR Facility at LANL in New
Mexico. The legislation requires the Board to certify that concerns raised by the Board regarding
the design of CMRR have been resolved by NNSA.

In determining the scope of the CMRR certification review, the Board considered the
current project design phase—the end of preliminary design. The Board identified seven topic
areas for the certification review, which were the five open Board concerns identified in its
quarterly reports to Congress plus two additional areas the Board considered important for the
CMRR design process. The seven topic areas were:

Site Characterization and Seismic Design

Preliminary Documented Safety Analysis and Safety Strategy
Safety-Class Fire Suppression System

Safety-Significant Active Ventilation System

Safety-Class Container Design

Safety-Significant Electrical Distribution System

Design Control Process

N OvEh B B e

The Board developed a systematic approach to completing the CMRR certification
review. As the CMRR certification topics were reviewed, the Board identified concerns with
NNSA's resolution of the topics. Those concerns that needed to be resolved prior to CMRR
certification were classified as Findings and were transmitted to NNSA. The Board identified
the specific concerns and the technical basis for the concerns and suggested resolution and path
forward. The CMRR certification review resulted in the following Findings.

o CMRR Seismic Design
e Seismic Design of Active Confinement Ventilation System and Support Systems

e [nadequate Identification of Safety-Related Controls, Functional Requirements, and
Performance Criteria

e Documenting and Maintaining Preliminary Documented Safety Analysis Safety-
Related Functions and Requirements

e System Design Descriptions Do Not Incorporate Preliminary Documented Safety
Analysis Requirements Adequately

NNSA provided a response to each Finding. The Board reviewed each response and met
with NNSA to reach agreement on how each Finding would be resolved. Each of the seven
topics and associated Findings are discussed in detail in Section 2 of this report. Appendix A
provides a chronology of the Findings Form transmittals and the final Findings Form sent from
the Board to NNSA. Based on NNSA'’s responses and commitments, each of the Findings was
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closed. As part of this process NNSA has revised or agreed to revise the CMRR preliminary
design, design requirements, and design processes to address these concerns as more fully
described in this certification report. NNSA has also committed to implement detailed designs
during final design consistent with the specific design requirements agreed to as part of this
certification process.

The Board’s certification relies upon the future full implementation of these final design
commitments by NNSA. The Board will continue to review the design progression for
implementation by NNSA consistent with these commitments. The Board will reopen issues if
commitments, as described in this certification report, are not properly met during final design.

Relying upon NNSA’s full implementation of commitments made by NNSA concerning
safety-related processes, structures, systems, and components, as described in this certification
report, with regard to: (1) preliminary design including design requirements and design
processes, and (2) final design including development of design requirements into final design
elements, the Board certifies that its concerns regarding the design of the CMRR have been
resolved.
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APPENDIX A — DNFSB Findings and NNSA Response

Listed below is a chronology of the correspondences between the Board and NNSA
related to each of the CMRR Findings. This is followed by a copy of the final letter from the
Board’s staff closing each Finding along with the final Findings Form.

Finding — Site Characterization and Seismic Design: CMRR Seismic Design Issues

Transmitted from DNFSB to NNSA — January 16, 2009
Initial Response from NNSA to DNFSB — March 3, 2009
Final Response from NNSA to DNFSB — August 14, 2009
DNFSB Closure to NNSA — August 26, 2009

Finding — Safety-Significant Active Ventilation System: Seismic Design of Active Confinement
Ventilation System and Support Systems

Transmitted from DNFSB to NNSA — January 16, 2009
Initial Response from NNSA to DNFSB — March 3, 2009
Final Response from NNSA to DNFSB — August 14, 2009
DNFSB Closure to NNSA — August 26, 2009

Finding — Design Control: Documenting and Maintaining Preliminary Documented Safety
Analysis Safety-Related Functions and Requirements

Transmitted from DNFSB to NNSA — March 4, 2009
Response from NNSA to DNFSB - April 21, 2009
DNFSB Closure to NNSA — July 10, 2009

Finding — Preliminary Documented Safety Analysis and Safety Strategy: Inadequate
Identification of Safety-Related Controls, Functional Requirements, and Performance Criteria

Transmitted from DNFSB to NNSA - March 16, 2009
Initial Response from NNSA to DNFSB — April 21, 2009
Final Response from NNSA to DNFSB — August 14, 2009
DNFSB Closure to NNSA — August 26, 2009

Finding — Design Control: System Design Descriptions Do Not Incorporate Preliminary
Documented Safety Analysis Requirements Adequately

Transmitted from DNFSB to NNSA — March 30, 2009
Response from NNSA to DNFSB — April 21, 2009
DNFSB Closure to NNSA — July 10, 2009
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lohn k., Manstield, Vice Chairman SAFETY BOAR[)
Joseph F. Bader
Larmy W. Brown 625 Induna Avenue, NW, Suite 700 Washington, D.C. 20004-2901
Peter S Winokur (2002) 694-7000)

August 26, 2009

Gerald L. Talbat, Jr.

Assistant Deputy Administrator for
Nuclear Safety and Operations

National Nuclear Security Administration

1000 Indcpendence Avenue, SW

Washington, DC 20385-0701

Dear Mr. Talbot:

Pursuant o the certification mandate provided in Section 3112 of the Duncan Hunter National
Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety Board's (Board)
staff responsible for certification activities has reviewed design data for the Chemistry and Metallurgy
Research Replacement (CMRR) Project provided to date by the National Nuclear Securily Administration
(NNSA). The Board’s staff is focusing its review on topics previously raised regarding the nuclear safety
strategy for CMRR, the Preliminary Documented Safety Analysis, and design of safety-class and safety-
significant systems. Those topics were provided electronically to NNSA on November 20, 2008. The
staff has documented specific technical issues on a Findings Form. For purposes of the certification
review, the staff considers a Finding a design topic related to an issue raised by the statf regarding the
CMRR design that has not been adequately resolved and that could preclude certification by the Board.

Finding 1, Site Characterization and Scismic Design—CMRR Seismic Design Issues, was
transmitted to your office on January 16, 2009. NNSA provided an initial response to Finding 1 on
March 3, 2009, and a final response on August 14, 2009. The Board’s staff has evaluated the NNSA final
response and has determined that Finding | can be considered closed. Enclosed is the completed Finding
Form that includes the Board’s Final Resolution to Finding 1. Should you have any questions regarding
this matter, please contact me at (202) 694-7128.

Sincerely,
Roy €. Kasdorf

Nuclear Facility Design and
Infrastructure Group Lead

Enclosure

c¢: Mr. Mike Thompson
Mr, James McConnell
Mr. Patrick Rhoads
Mr. Herman [LeDoux
Mr. Mark B. Whitaker, Jr.
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Board Findings
Chemistry and Metallurgy Research Replacement Facility: Congressional Certification Review

Topic: Site Characterization and Seismic Design

Finding Title: CMRR Seismic Design Issues

Finding: The CMRR project should not proceed into final design until there is high confidence that the CMRR structural capacity is adequate
for the PC-3 seismic design ground motions and that there are no significant unresclved design challenges. Structural stiffening
recommendations were documented in January 2008 and used to revise the CMRR structural configuration. The general arrangement
drawings (9/29/2008 revisions) and the structural drawings {12/01/08 revisions) indicate additional structural changes. The structural
behavior must be understood from both a response and design perspective; examples of structural design challenges follow:

(1) The Mezzanine floor has extensive openings, which makes it difficult to adequately transfer forces to walls, especially in the out-of-
plane direction of the Wall along Column Line § (between the Basement and Laboratory levels). A detailed understanding of lateral
load transfer from the Mezzanine floor to the adjoining levels is needed to ensure that design problems will not occur.

(2} It is not clear how the connections between the laboratery columns and the interstitial walls can be designed far seismic forces.

Developing appropriate structural models for both the Fixed Base and Soil-Structure Interaction (S51) analyses is important te understanding
the seismic behavior of the CMRR facility. It is not clear to what level of rigor design control has been implemented between the three design
entities [LANL, Sargent & Lundy, and Simpson, Gumpertz, & Heger), The SS! analysis must demonstrate:

(1) That the soil mode! appropriately models the ground motions and results in realistic ground motions at the foundation level and
free field away from the structure,

(2) That the time history relative displacement motions in both NS and EW directions at each level of the CMRR structure (Roof,
Interstitial, Laboratory, Mezzanine, and Basement) do not indicate complex structural behavior. The SSI analysis should include the
appropriate number of column line intersection nodes to assess this behavior.

(3) How the results (forces and relative displacements) from the 3-D SSI analysis will be transferred to the 2-D structural design model,

In summary, given the recent changes to the CMRR structural configuration, sufficient design information must be provided to have high
confidence that a final design solution will be feasible without significant structural changes during final design.

Basis for Finding: DOE 0 420.1B (1V) (1) Facility SSCs must be designed, constructed, and operated to withstand NPH, and (2) The design and
construction of new facilities and SSCs must address (a) potential damage to and failure of 55Cs resulting from both direct and indirect NPH

events, and (b) common cause/effect and interactions resulting from failures of other SSCs.




Il

Suggested Resolution or Path Forward: NNSA should provide the following information:

(1) Structural drawings that clearly identify all load carrying structural elements and their dimensions without ambiguity, particularly sliab
thicknesses;

(2) A detailed lateral load transfer model for the Mezzanine floor that includes all walls up to the Laboratory floor and down to the basement
floor. This model should address potential large relative displacements that could develop from higher dynamic modes; '

(3) Examples of 2-D strip models for design of NS and EW slab strips interior to the structure, These strips should include appropriate
foundation calculations based on CMRR geotechnical data. Documentation of these examples should include discussion of what loads and
relative displacements would be applied;

(4) A discussion of how the out-of-plane and in-plane forces/displacements would be used in the design of the Wall along CL 9. Show
preliminary design calculations for this wall;

(S) A discussion of how lateral loads on the slab between CL 11 and 12 at the Mezzanine floor level are transferred. Show preliminary design
calculations for this slab;

|6} Provide preliminary design details for the NS walls in the Interstitial level, the columns in the Laboratory level, and their connections;

{7) Provide a discussion of how the 551 soil model appropriately models the ground motions given the sloping site conditions with the South
face of the building embedded less than the other sides. Demonstrate that the ground motions are realistic at the foundation level and at
the free field away from the structure.

(8) Provide a discussion of how forces/displacements from the 3D SSI analysis will be transferred to and designed for in the CMRR 2-D
structural design.

(9) Provide a discussion of how the SSI model will address in-structure relative displacement concerns.

(10) Develop and execute 3 Fixed Base model of the latest CMRR structural configuration to ensure that overall static and dynamic behavior is
understood,

NNSA Response: An initizl NNSA response was provided on March 3, 2009, and a final response was provided on August 14, 2002, The final
NNSA response attaches z letter from the Los Alamos Site Office providing supplemental responses from the CMRR Project to each of the
Board’s issues identified in the path forward. Technical information provided by the CMRR Project was forwarded electronically to the Board
Lseparateiy.




DNFSB Final Resolution: The CMRR project used the current structural model to perform an assessment of the building response.
The purpose of this study was to determine if the structure would have acceptable seismic performance. This effort resulted in a CMRR
Structural Behavior Report. Based on the observed bullding dynamic behavior, the CMRR project is adjusting their structural and seismic
design plans accordingly.

The CMRR project discussed the need for modifying the soil layer immediately below the CMRR foundation to prevent adverse soil response
(such as collapse under bearing and building sliding). The general concept is to either replace or modify this layer to improve foundations
conditions. At the present time, it has not been demonstrated that remediating this soil layer will improve facility seismic response. A
detailed assessment of the revised foundation approach needs to be completed prior to final design approval. The detailed assessment
should describe how the seismic analysis model will properly reflect the physical condition of the locally modified soil layer under the
structure.

The CMRR project revised their Structural Design Criteria and Structural Design Plan. Revisions to these documents have addressed several
concerns raised by both the Board's staff and the CMRR project peer reviewers. These documents better describe the approach to CMRR
design and seismic analysis. The CMRR project revised their Seismic Analysis Plan. The Seismic Analysis Plan outlines the approach to seismic

analysis and discusses the general approach to structural and seismic modeling. The Seismic Analysis Plan is intended to provide the basis for |

a seismic analysis to capture global dynamic response of the CMRR structure.

The Board's staff met with CMRR Project personnel to discuss the structural behavior and modeling. Project personnel agreed with the
Board's concerns and took steps to develop an improved understanding of the complex structural behavicr of CMRR. The Board's staff has
determined that the CMRR Project has developed an acceptable understanding of the structural behavior of CMRR by revising the structural
design process to include the development of a detailed structural model. The Board's staff also agrees that stiffening the soil layer
immediately below the CMRR foundation should improve the seismic response of the CMRR structure.

Finding %1 is considered closed.

: _
DNFSE: /él 2 M 9/ 35’/07 NNSA: NNSA Response Signed by Gerald L. Talbot, Ir.
Date

T
Rogkasdorf NA-17 Date: August 14, 2009
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August 26, 2009

Gicrald L. Talbot, Jr.

Assistant Deputy Administrator for
Nuclear Safety and Operations

National Nuclear Security Administration

1000 Independence Avenue, SW

Washington, DC 20585-0701

Dear Mr. Talbot:

Pursuant to the certification mandate provided in Section 3112 of the Duncan Hunter National
Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety Board’s (Board)
stafl responsible for certification acuvities has reviewed design data for the Chemistry and Metallurgy
Research Replacement (CMRR) Project provided to date by the National Nuclear Security Administration
(NNSA). The Roard’s staff is focusing its review an topics previously raised regarding the nuclear safety
strategy for CMRR, the Preliminary Documented Safety Analysis, and the design of safety-class and
salety-significant systems. Those topics were provided electronically 1o NNSA on November 20, 2008,
The staff has documented specilic technical issues on a Findings Form. For purposes of the certification
review, the statf considers a Finding a design topic related to an issue raised by the siff regarding the
CMRR design that has not been adequately resolved and that could preclude cenification by the Board.

Finding 2, Safety-Significant Active Venlilation System—Seismic Design of Active Confinement
Ventilation System and Support Systems, was transmitted to your oflice on January 16, 2009. NNSA
provided an initial responsc to Finding 2 on March 3, 2009, and a final response on August 14, 2009. The
Board’s stalT has evaluated the NNSA final response and has determined that Finding 2 can be considered
closed. Enclosed is the completed Findings Form that includes the Board’s Final Resolution to Finding 2.
Should you have any questions regarding this matier, please contact me at (202) 694-7128.

Sincerely.

¢

Roy E. Kasdorf
Nuclear Facility Design and
Infrastructure Group Lead

Enclosure

¢: Mr. Mike Thompson
Mr. James McConnell
Mr. Patrick Rhoads
Mr. Herman LeDoux
Mr. Mark B. Whitaker, Ir.

A-6
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Board Findings
Chemistry and Metallurgy Research Replacement Facility: Congressional Certification Review

. Topic: Safety-Significant Active Ventilation System

| Finding Title: Seismic Design of Active Confinement Ventilation System and Support Systems

Finding: The CMRR project should not proceed into final design until there is high confidence that the PC-3 portions of the active
confinement ventilation system can be seismically qualified. The CMRR Nuclear Safety Design Strategy (CMRR-AP-0307, Rev. 1) states that it
| may not be economically feasible to seismically design and qualify some components of the active confinement ventilation system or its

| support system to PC-3 seismic design requirements. The structural response of CMRR to vertical design basis ground motions (see most
recent SSI calculation) has led to the concern by the project that vertical accelerations are at or above the upper limit of those for which

| rotating equipment can be economically seismically qualified. It is not acceptable to downgrade PC-3 seismic design requirements for the
| active confinement ventilation system.

‘ Basis for Finding: DOE O 420.1B Chapter | (3)(b)(7) Safety SSCs must be designed, commensurate with the importance of the safety functions

 performed, to perform their safety function when called upon; and Chapter IV (3)(a)(1)(a) Facility SSCs must be designed, constructed and
operated to withstand NPH and ensure confinement of hazardous materials.

Suggested Resolution or Path Forward: NNSA should reconfirm its commitment to seismically design the active confinement ventilation
system to PC-3 seismic design requirements. This reconfirmation should include: (1) Near-term studies to assess the potential conservatism
in PC-3 vertical design basis ground motions, and revise PC-3 vertical design basis ground motions as appropriate. (2) An assessment of
equipment seismic qualification related to both the safety-class fire suppression system and the safety-significant active ventilation system,
and associated support systems. The assessment should document the approach to seismically qualify safety-related equipment to PC-3
design basis ground motions including the potential use of seismic isolation for this equipment.

NNSA Response: An initial NNSA response was provided on March 3, 2009, and a final response was provided on August 14, 2009. The final
NNSA respanse attaches a letter from the Los Alamos Site Office providing supplement responses from the CMRR Project to each of the

issues identified in the path forward. Technical Information provided by the CMRR Project was forwarded electronically to the Board
separately.
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DNFSB Final Resolution: The CMRR Project committed to seismically design the systems and components of the active confinement
ventilation system to PC-3 seismic design requirements, An update to the seismic design ground motions for the CMRR facility was
completed. The update of PSHA motions determined that PC-3 design response spectra now has a peak horizontal ground acceleration of
0.43g, with a peak horizontal spectral acceleration of 0.84g, and a peak vertical ground acceleration of 0.47, with a peak vertical spectral
acceleration of 1.33g. The Board's staff determined that reductions in PC-3 horizontal and vertical seismic design ground motions are
technically supportable.

The CMRR Project performed an independent evaluation of seismic equipment qualification. The engineering firm that completed this
evaluation has significant experience in nuclear facility seismic equipment qualification, including high seismic regions such as Calffornia. The
independent evaluation concluded that there is a high degree of confidence that safety-related equipment for the CMRR facility can be
seismically qualified. The Board’s staff has reviewed the independent evaluation of seismic equipment gualification and agrees with the
condusion that the uncertainty in seismic equipment qualification has been adequately addressed. As the CMRR project proceeds into final
design, development of detailed seismic qualification plans for safety-related equipment should be prepared.

Finding #2 is considered closed.

ONFSB: /é y! Qf KM 5/2;{99 NNSA: NNSA response signed by Gerald L. Talbot, Jr.,
Rogkasdorf 0 Date NA-17 Date: August 14, 2009
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Tuly 10, 2009

Gerald L. Talbot Ir.

Assistant Deputy Administrator for
Nuclear Safety and Operations

National Nuclear Security Administration

1000 Independence Avenue, SW

Washington, DC 20585-0701

Dear Mr. Talbot:

Pursuant to the certification mandate provided in Section 3112 of the Duncan Hunter National
Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety Board’s (Board's)
staff responsible for certification activities has reviewed design data for the Chemistry and Metallurgy
Research Replacement (CMRR) Project provided 1o date by the National Nuclear Security Administration
(NNSA). The Board’s staff is focusing its review on topics previously raised regarding the nuclear safety
strategy lfor CMRR, the Preliminary Documented Safety Analysis, and the design of safety-class and safety-
significant systems. Those topics were provided electronically to NNSA on November 20, 2008. The staff
has documented specific technical issues on a Findings Form. For purposes of the certification review, the
stafl considers a Finding a design topic related to an issue raised by the staff regarding the CMRR design that
has not been adequately resolved and that could preclude certification by the Board.

Finding # 3, Design Control - Documenting and Maintaining Preliminary Documented Safety
Analysis Safery-Related Funclions and Requirements, was transmitted to your office on March 4, 2009.
NNSA provided a response 1o this Finding on April 21, 2009. The Board’s staff has evaluated that response
and has determined that Finding # 3 can be considered closed. Enclosed is the completed Findings Form that
includes the Board's Final Resolution to Finding # 3. Should you have any questions regarding this matier,
please contact me at (202) 694-7128.

Sincerely,

Gk sy

Nuclear Facility Design and
Infrastructure Group Lead

Enclosure:

. Mr. Mike Thompson
Mr. James McConnell
Mr. Painck Rhoads
Mr. Herman LeDoux
Mr. Mark B. Whitaker Jr.

A-9
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Board Findings
Chemistry and Mctallurgy Rescarch Replacement Facility: Congressional Certification Review

Topic: Design Control

 Finding Title: Documenting and Maintaining Preliminary Documented Safety Analysis Safety-Related Functions and Requirements

 Finding: The overall approach to establishing and maintaining functional and operational requirements can be found in the following CMRR

- documents: (1) CMRR Program Requirements Document (PRD) (CMRR-PLAN-PM-0101, Rev. 0) January 2009, (2) CMRR Functiona! and

Operational Requirements (F&OR) (CMRR-PLAN-ENG-2801, Rev. 0) Janvary 2009, (3) CMRR Systems Engineering Management Plan

' (SEMP) (CMRR-PLAN-1905, Rev. 0) September 2007, (4) CMRR Configuration Management Plan (CMP) (CMRR-PLAN-ENG-0301, Rev.
1 0) December 2008, and (5) CMRR Facility Design Description (FDD) (CMRR-FDD-001, Rev. 0B) January 2009.

1 Review of these documents indicates that requirements generated through the safety basis development process are not adequately and
: explicitly integrated into the overall approach to Design Control. -

; The Preliminary Documented Safety Analysis (PDSA) is the fundamental document that identifies safety-class (SC) and safety-significant (SS)
' structures, systems, and components (SSCs). Once identified, the PDSA establishes an appropriate set of safety functions (sec PDSA Table

| 3-37), and for each safety function a set of functional requirements and performance criteria are established (see PDSA Chapter 4). The safety
-envelope for CMRR depends on maintaining control of these functions, requirements, and criteria. Review of the PRD, F&OR, SEMP, CMP,

! and FDD indicates that this control has not been estublished.

The PRD requires that CMRR develop a SEMP, and that the SEMP (1) establishes the hierarchy of technical documents and demonstrates how
requirements are flowed down, (2) explains how requirements are allocated down to SSCs, and (3) that commits to crosswalk the safety case
for SSCs with the design features. As noted above, the PDSA cstablishes the safety case. Review of the SEMP indicates that the systems
enginecring process does nol include information generated from the PDSA. The SEMP describes an upproach that can be labeled “a classic
project management approach” (top-down derivation of functions and requirements), silent on the overall roll and preeminence of requirements
generated (rom the PDSA.

The CMRR F&OR is consistent with the PRD, largely silent on requirements generated from the PDSA. The F&OR does include a
requirement (R.0.7.m) that “Prior o Title I design of the CMRR, facility design features pertaining to meeting safety, security. and quality
assurance criteria shall be identified and tracked as part of the project’s technical baseline.™ Itis not clear that the project hus met this
functionu requirement.

The CMRR CMP establishes the overall approach to design control, using the CORE database to establish relationships between functions,
requirements, and systems. The CMP indicates that requirements from the PDSA should be explicitly incorporated in the CORE database.
However, review of the CMRR FDD suggests that key safety terms such as “safety functions” and “functional requirements™ may not be
comsistent with how this terminology is intended in the PDSA. Review of the FDD design requirements indicates that the basis for these
requirements 15 - codesstandard” driven: the link and integration from the PDSA is missing. Given this, integration between the PDSA «nd
System Design Descriptions (SDDs) is questioned.
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The CMRR CMP also establishes the overall approach to change control. It is not clear how the change control process establishes appropriale
change control of the PDSA safety envelope, specifically change control of SC and SS SSCs, and their safety functions and functional
requirements. The change control process should include the appropriate level of control for critical safety-related decisions (note that the
Safety Validation Report is how NNSA formally accepts the safety envelope).

Ultimately, SDDs have been developed for each CMRR structure and system. The content of SDDs is described in DOE-STD-3024; the intent
of this standard is that SDDs should contain requirements tha! are derived from the PDSA. This requires that terminology (safety functions and
functional requirements) between the PDSA and SDD be consistent to ensure that the safety envelope is properly translated into design
requirements, and properly maintained throughout design and operation.

In conclusion, the CMRR project has not developed 2 requirements approach that formally integrates the safety envelope established by the
PDSA. The SEMP is out-of-date and does not fulfill the requirements from the PRD. The CMRR FDD introduces terminology that results in

inconsistency with the PDSA. As a result, there is lack of confidence that the FDD and SDDs will properly capture requirements from the
PDSA.

Basis for Finding: (1) 10 CFR Part 830.122 () (2) Incorporate applicable requirements and design bases in design work and design changes.

(2) DOE Order 413.3A (5)(a) Requirements set forth in this Order are established to ensure adherence 1o the following principles: (2) Sound
disciplined up-from planning, (4) Well-defined and managed performance baseline. and (5) Effective project management systems.

(3) DOE Order 413 3A (5)i)(3) Change control ensure that project changes are identified, evaluated, coordinated, controlled, reviewed.
approved/disapproved, and documented in a manner that best serves the project.

(4) DOE Standard 3024 The SDD is the central coordinating link among the engineering design documents, the facility authorization basis, and
implementing procedures. The SDD should contain requirements that are derived from the associated safety analysis.

Suggested Resolution or Path Forward: The CMRR project needs to commit to revising the SEMP, CMP, and SDDs 1o explicitly
incorporate requirements from the PDSA. The PDSA safety functions and functional requirements should be explicitly listed in the applicable
SDDs. The CMRR project needs to develop 4 change control process that formaily establishes an appropriate level of change control on SSC
safety functions and functional requirements to maintain the safety envelopz. Schedules for these revisions should be developed as part of the
NNSA response.

NNSA Response: The NNSA is committed 10 revising the SEMP, CMP, and SDDs to explicitly incorporate the requirements from the
PDSA. We agree that the safety functions and functional requirements should be explicitly listed in the appropriate SDDs. A detailed
schedule for the completion of these activities (along with the remainder of the work 10 address the NNSA COAs contained in the PSVR
(RO)) is in the attached document. The update of the plans and implementing procedures is included within COA-6.

To address the long term consistency of the safety function and functional requirements within the PDSA and the SDDs, these clements
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will be included in the CORE database and reports for all of the documentation generated from CORE. This includes the PDSA and the
SDDs. This is not intended to take the ownership of these descriptions from the safety basis team, but to place them into a common place
for configuration control. The details of the schedule to accomplish this explicit conformance are included in the COA-6 portion of the
schedule.

DNFSB Final Resolution: The CMRR project committed to revising the SEMP and CMP to explicitly incorporate the requirements from the
PDSA. This commitment should ensure that PDSA safety functions, functional requirements, and performance criteria are properly integrated
into the SDDs. The CMRR project provided a detziled schedule for the completion of these activities. The Board’s stafT has reviewed this
schedule and found it acceptable.

The CMRR project committed to develop a formal change control process. The Board's staff reviewed several CMRR procedures and plans
written 10 establish a formal change control process related to establishing a technical baseline and controlling technical changes to that
baseline. The processes being put in place adeguately establish & change control process.

The CMRR commitment to revising the SEMP and CMP, and establishing chunges centrol procedures and plans resulis in Finding #3 being
closed.

NNSA: NNSA Response Signed by James

McConnell, Acting NA-17  Date: April 21, 2009
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August 26, 2009

Gerald I.. Talbot, Jr.

Assistant Deputy Administrator for
Nuclear Safety and Operations

National Nuclear Security Administration

1000 Independence Avenue, SW

Washington, DC 20585-0701

Dear Mr. Talbot:

Pursuant to the certification mandate provided in Section 3112 of the Duncan Hunter
National Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety
Board’s (Board) staff responsible for certification activities has reviewed design data for the
Chemistry and Metallurgy Research Replacement (CMRR) Project provided to date by the
National Nuclear Security Administration (NNSA). The Board’s staff' is focusing its review on
topics previously raised regarding the nuclear safety strategy for CMRR, the Preliminary
Documented Safety Analysis, and design of safety-class and safety-significant systems. Those
topics were provided electronically to NNSA on November 20, 2008. The staff has documented
specific technical issues on a Findings Form. For purposes of the certification review, the staff
considers a Finding a design topic related to an issue raised by the staff regarding the CMRR
design that has not been adequately resolved and that could preclude certification by the Board.

Finding 4, PDSA and Safety Strategy—Inadequate Identification of Safety-Related
Controls, Functional Requirements, and Performance Criteria, was transmitted to your office on
March 16, 2009. NNSA provided an initial response to Finding 4 on April 21, 2009, and a linal
response on August 14, 2009. The Board’s staff has evaluated the NNSA response and has
determined that Finding 4 can be considered closed. Enclosed is the completed Finding Form
that includes the Board’s Final Resolution to Finding 4. Should you have any questions
regarding this matter, please contact me at (202) 694-7128.

Sincerely,

/g 2 w%

RoyE. Kasdorf

Nuclear Facility Design and
Infrastructure Group Lead

Enclosure

¢: Mr. Mike Thompson
Mr. James McConnell
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Board Findings
Chemistry and Metallurgy Research Replacement Facility: Congressional Certification Review

Topic: PDSA and Safety Strategy

Finding Title: Inadequate Identification of Safety-related Controls, Functional Requirements, and Performance Criteria

Finding:

The Hazard Analysis (HA) section of the Preliminary Documented Safety Analysis (PDSA) is to identify the spectrum of hazards potentially
posed by the operations, and identify an adequate set of contrals to protect the public and the workers. This HA has been documented in
Appendix 38 of the PDSA. It appears to be relatively comprehensive for this stage of the PDSA (the project has made a commitment to

perform a process HA for the next revision of the PDSA). Appendix 3B highlights (in blue) the “safety-related” controls that are needed to
protect the public or the workers from significant consequences.

Section 3.4 of the PDSA quantitatively evaluates the unmitigated consequences of major accidents from the HA, and identifies the “safety-
class” (SC) controls for events potentially exceeding 5 rem Total Effective Dose Equivalent (TEDE) at the site boundary. The quantitative
analysis should also evaluate the unmitigated consequences to the Collocated Workers (CLW) at 100 meters for comparison with the DOE
criterion. This evaluation is not presented in this PDSA (the project has committed to provide that information in the next revision to the
PDSA). Chapter 4 of the PDSA collectively lists all the safety-related controls (i e., safety-significant (SS) structure, systems, and components
(SSC) from Appendix 3B and safety-class S5Cs from Section 2.4), and identifies functional requirements (FR) and performance criteria to
ensure that the controls meet their intended functions.

The following deficiencies have been identified {the Attachment to this Finding provides examples for demonstration purposes only, and by
no means is expected to be an all inclusive list: Note attachment provided on March 16, 2009):

(1) The set of safety-class and safety-significant controls identified in the PDSA have not been demonstrated that they will ensure
adequate protection of the public and the workers.

(2) The functional requirements and performance criteriz icentified for safety-related controls in Chapter 4 of the PDSA do not support
the credit given to them in the Chapter 3 analysis.
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DNFSB Finding Title: Inadequate [dentification of Safety-related Controls, Functional Requirements, and Performance Criteria Page 2 of 3

Basis for Finding:

10 CFR 830, 202(b}: “(4) Prepare a documented safety analysis for the facility; and (5) Fstablish the hazard controls upon which the
contractor will rely to ensure adequate protection of workers, the public, and the environment.”

10 CFR 830, 204(b}(4): “Derive the hazard controls necessary to ensure adequate protection...,, demonstrate the adeguacy of these controls
to eliminate, limit, or mitigate identified hazards.”

10 CFR 830, G.3: “safety structures, systems, and component require formal definition of minimum acceptable performance in the
documented safety analysis...by first defining a safety function...then placing functional requirements.”

DOE 0 420.1B, 3.a.(1): “(a) Safety analyses must be used to establish the identity and function of safety class and safety significant 55Cs, and
(b) the significance to safety of functions performed by safety class and safety significant $5Cs.”

Suggested Resolution or Path Forward:

« Pre-certification: The project must (1) submit a process plan for addressing the PDSA deficiencies, and (2) prepare a document that
briefly, but thoroughly and comprehensively, describes all safety-class and safety-significant controls and their support systems that

for all those SSCs, along with their performance categorization, to ensure appropriate credit can be given to them in the hazard or
accident analysis. This document should be placed in a configuration control system as this document will be part of the Board's
certification.

The process plan should include commitment to:

o Revise Chapter 2 to describe safety-related S5Cs and their support systems as portrayed in the SDDs and credited in the PDSA.

o Revise Chapter 3 to include the process HA and CLV/ dose calculations, identify any new controls from these analyses, and
implement/incorporate Board specific comments,

o Revise Chapter 4 to capture all 55 and SC controls from Chapter 3 and Appendix 38 including their support 55Cs, and clearly
identify the FR for all those S5Cs along with their performance categorization to demonstrate the credit given to them in the
hazard and accident analyses.

+ Post-certification: Within 6 months of the certification, the PDSA must be revised to (1) address the identified deficiencies, (2)
implement the results of the Process hazards analysis, (3) evaluate unmitigated dose consequences to the collocated workers, (4)
Incorporate the above list, as well as any new safety-related SSCs from the process HA and the CLW dose calculations, and thelr
corresponding performance criteria and system evaluations, and (S) notification of any deviation from the above document of safety
S5Cs.

envelope the identified events in the PDSA, including its Appendix 3B. This document should also identify the functional requirements |
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DNFSB Finding Title: Inadequalte Identification of Sufety-reluted Controls, Functional Requirements, and Performance Criteriy Page 30f 3

NNSA Response: An Initial NNSA response was provided on April 21, 2008, and a final response was provided on August 14, 2009. The final
NNSA response attaches a letter from the Los Alamos Site Office providing supplemental responses from the CMRR Project to each of the
Board’s issues identified in the path forward. Technical information provided by the CMRR Project was forwarded electronically to the Board
separately.

DNFSB Final Resolution: CMRR Project parsonnel developed a plan for addressing the deficiencies identified by the Board. The plan would
systematically and comprehensively identify the credited controls in the hazard analysis, including the functional requirements for those
controls, In a table that will be used to prepare the next revision of the PDSA. The Board reviewed this approach and found it acceptable.

Subsequently, project personnel performad the activities committed to and completed its review of all the potential hazards. Project
personnel identified the controls that were credited for protection of the public and workers; correlated the controls with its safety
functions; identified the functional requirements for those controls consistent with its credited safety functions; and documented the results
in a new set of tables for review by the Board. New safety-related controls were also identified for several events of concern to the Board

The Board's staff reviewed the new set of tables and provided detailed comments on July 7, 24, and 30, 2009. The project addressed each of
these comments by email, committing to modify the tables as needed. The Board's staff comment on the operations center was not
addressed, pending discussion with NNSA and LANL management. The Board's staff agrees that resolution of this comment can be deferred
to after CMRR Certification; but the personnel in the Operations Center must be adequately appropriately protected from hazards including
hazards from adjacent facilities.

Given the above, the Board’s staff concludes that a complete set of safety-class and safety-significant controls was identified that will prevent
or mitigate all the hazards identified in the hazard evaluation. The Board's staff found this set of safety-related controls to be comprehensive |'
and the identified functional requirements to be adequate for final design of those safety-related controls. '

These actions result in Finding 4 being closed.

/ 5/ 3‘:/97 NNSA: NNSA Response Sign rald L Talbot It

y Kasdorf f Date NA-17  Date: August 14, 2009

DNFSB: é}éﬂ' Kﬂé/
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July 10, 2009

Gerald L. Talbot Jr.

Assistant Deputy Administrator for
Nuclear Salety and Operations

National Nuclear Security Administration

1000 Independence Avenue, SW

Washington, DC 20585-0701

Dear Mr, Talbot:

Pursuant 1o the certification mandate provided in Section 3112 of the Duncan Hunter National
Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety Board™s ( Board 's)
staff responsible for certification activities has reviewed design data for the Chemistry and Metallurgy
Research Replacement (CMRR) Project provided to date by the National Nuclear Security Adminisiration
(NNSA). The Boards stalT is focusing its review on topics previously raised regarding the nuclear salety
strategy for CMRR, the Preliminary Documented Safety Analysis, and the design of safety-class and
safety-significant systems. Those topics were provided electronically 1o NNSA on November 20, 2008,
The staffl has documented specific technical issues on a Findings Form. For purposes ot the certilication
review, the staft considers a Finding a design topic related to an issuce raised by the staff regarding the
CMRR design that has not been adequately resolved and that could preclude certitication by the DBoard.

Finding #5, Design Control - System Design Descriptions Do Not Incorporate Preliminary
Documented Safety Analysis Requirements Adequately, was transmitted 1o your olfice on March 30,
2009. NNSA provided a response Lo this Finding on April 21, 2009. The Board’s staff has evaluated that
response and has determined that Finding # 5 can be considered closed. Enclosed is the completed
Findings Form that includes the Board’s Final Resolution to Finding #5. Should you have any questions
regarding this matter, please contact me at (202) 694-7128.

Sincerely,

12yl Lol

RopA. Kasdor(
Nuclear Facility Design and
Enclosure Infrastructure Group Lead

¢ Mr. Mike Thompson
Mr. James McConnell
Mr. Patrick Rhoads
Mr. Herman LeDoux
Mr. Mark B. Whitaker Jr.
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Bourd Findings
Chemistry and Metallurgy Research Replacement Facility: Congressional Certification Review

| Topic: Design Control

Finding Title: System Design Descriptions Do Not Incorporate Preliminary Documented Safety Analysis Requirements Adequately

Finding: The Board CMRR certification review is evaluating the adequacy of the flow down of requirements from the Preliminary
Documented Satcty Analysis (PDSA) to the System Design Descriptions (SDDs). This includes SDD consistency with the PDSA and with
DOE-STD-3024-98, Content of System Design Descriptions. The Board previously identified a Finding related to how the CMRR project
documents and maintains design control of PDSA safety-related functions and requirements.

As stated in the introduction to DOE-STD-3024, *“The SDD is a central coordinating link among the engineering design documents, the facility
authorization basis. and implementing procedures.” “Accordingly. the development of the SDD must be coordinated with the enginecring
design process and with the safety analysis development,™ It is critical that there is traceability between safety functions, functional
requirements, performance criteria, and design requircments to ensure that the design of all safety-related structures, systems, und components
is adequate. Two key attributes of the SDDs have been given in the Basis for Finding,

Review of several SDDs indicate that:

¢ The SDD safety functions and functional requirements are not consistent with the corresponding information in PDSA and do not have

references buck to the PDSA.

In some cases PDSA functional requirements are identified as safety functions in the SDDs.

In some cases, safety functions are identified in the SDDs that are not identified in the PDSA.

The PDSA functional requirements and performance criteria are not always included in the SDD.

The SDD sufety requirements are not consistently and explicitly correlated back to the PDSA [unclional requirements and performance

criteria. The requirements are not sorted by importance with PDSA related requirements interspersed with requirements from other

sources.

¢ The bascs for the requirements are incomplete, with the PDSA bases behind the requirements not discussed, instead only order or
standard bases related to the requirement are given. As a result the importance of the requirements cannot be determined without
referencing back to the PDSA contrary to the purpose of the SDDs per DOE-STD-3024.

L I

Attached to this Finding are several examples that document the inconsistencies discussed above. These examples are not intended to be
complete, but indicate that systemic PDSA/SDD integration issues exist.

This finding is based on a review of the following SDDs: Nuclear Facility Laboratory Enclosure System (017, Rev 0A). Fire Protection System
(019, Rev OB), Uninterruptible Power Supply System (021, Rev 0B), Engine Generator System (022. Rev 0OB), Security Category | Building
HVAC System (029, Rev 0B), Security Category 1 Building (036, Rev 0B), Security Category [ Vault Building (037, Rev(B), Instrument Air
and Compressed Air System (045, Rev OH), Facility Management System (048, Rev (1B). Fuel Qil System (059, Rev UA), Electrical Power
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System (062, Rev 0B), Electrical Distribution System (063, RevoBy).

Basis for Finding: DOE-STD 3024-98, Content of System Design Descriptions. Section 2.1, “Statements of safety functions in the SDD shall
be consistent with the corresponding information in the facility authorization basis and specific references to the authorization basis documents
shall be provided.” Section 3 “The safety requirements statements shall be consistent with, and be explicitly correlated back to, the
corresponding statements of functional requirements and performance criteria in the facility FSAR, TSRs/OSRs, and other authorization basis
documents,”

Suggested Resolution or Path Forward:

o  Pre-Certification: The project must submit a plan for revising the SDDs to ensure consistency with the PDSA, including a schedule for
SDD revisions. SDD revisions should be complete prior to award ot the Final Design contract.

* Post-Certification: Revise the System Design Descriptions o identify PDSA safety functions, functional requirements. and
performance criteria in accordance with DOE-STD-3024 to ensure the SDDs serve their function in aiding the complete and efficient
incorporation of the PDSA requirements into the final design.

NNSA Response: ['he response is similar to that submitted for finding #3. The NNSA agrees that the safety functions and functional
requirements should be explicitly listed in the appropriate SDDs. A detailed schedule for the completion of these activities (along with the
remainder of the work to address the NNSA COAs contained in the PSVR (RO)) is in the attached document.

To address the long term consistency of the safety function and functional requirements within the PDSA and the SDDs, these clements will be
included in the CORE database and reports for all of the documentation generated from CORE. This includes the PDSA and the SDDs. This is
not intended to take the ownership of these descriptions from the safety basis team, but to place them into a common place for configuration
control. The details of the schedule to accomplish this explicit conformance are included in the COA-6 portion of the schedule.

‘The approach also will address the commitments under the response to Finding #4.

DNFSB Final Resolution: The CMRR Project has taken steps to ensure thut requirements established in the PDSA are properly linked in
SDDs. The CMRR Project has committed to revising SDIs prior to the project proceeding into Final Design. The Board's staff will review
the revised SDDs as they become available.

The CMRR commitment 1o revising SDDs to be consistent with the PDSA resulted in Finding #5 being closed.

DNFSB: fg} g’ /QM 7%’”/‘57 NNSA: NNSA Response Signed by James

ng Kasdorf d Date McConnell. Acting NA-17  Date: April 21. 2009







APPENDIX B - Future DNFSB CMRR Review Activities

As CMRR design proceeds, the Board will continue to review the development of the

safety basis and design products such as calculations, drawings, specifications, and system
design descriptions. Based on the current CMRR schedule, the following review activities
represent the near-term focus of the Board’s review.

1.

2,

10.

1.

12

13.

14.

15.

16.

LANL Long-term Seismic Hazard Program Plan.

CMRR Project detailed assessment of impact of revised foundation approach including
the ground motions and how seismic analysis models will account for this modified layer.

CMRR Project detailed three dimensional structural model for structural analysis and
design.

CMRR Project seismic design process check.

CMRR Project updated soil-structure interaction analysis.

CMRR Project Seismic Qualification Plan for Safety-Related Equipment.
CMRR Project updated Preliminary Documented Safety Analysis.

CMRR Project final design of the safety-class fire suppression system.
CMRR Project final design of the safety-significant active ventilation system.

CMRR Project determination that cascading differential pressures between ventilation
zones, including the vault, is maintained under reduced flow conditions.

CMRR Project revised vault heat transfer calculations.

CMRR Project final design of the safety-significant electrical distribution system.
CMRR Project revised Systems Engincering Management Plan.

CMRR Project revised Configuration Management Plan.

CMRR Project updated system design descriptions for safety-related systems.

NNSA actions to improve Technical-Independent Project Reviews.






Board
CMRR
CMP
COA
CRAD
DNFSB
DOE
EDS
HEPA
[LANL
LASO
NGA
NNSA
PC
PDSA
PFHA
PFS
PRD
PrHA
PSHA
PSVR
SEMP
T-IPR
UPS

GLOSSARY OF ACRONYMS

Defense Nuclear Facilities Safety Board
Chemistry and Metallurgy Research Replacement Project
Configuration Management Plan
Condition of Approval

Criteria and Review Approach Document
Defense Nuclear Facilities Safety Board
Department of Energy

Electrical Distribution System

High Efficiency Particulate Air

Los Alamos National Laboratory

Los Alamos Site Office

Next Generation Attenuation Models
National Nuclear Security Administration
Performance Category

Preliminary Documented Safety Analysis
Preliminary Fire Hazard Analysis
Pajarito Fault System

Program Requirements Document
Process Hazard Analysis

Probabilistic Seismic Hazard Analysis
Preliminary Safety Validation Report
Systems Engineering Management Plan
Technical Independent Project Review
Uninterruptible Power Supply

GL-1






