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DEPARTMENT OF ENERGY
Washington, DC 20585

June 19, 1995 o <

Mr. George W. Cunningham

Technical Director

Defense Nuclear Facilities Safety Board
625 Indiana Avenue, N.W.

Suite 200

Washington, D.C. 20004

Dear Mr. Cunningham:

In response to Implementation Plan for Defense Nuclear Facilities Safety Board
Recommendation 92-4, (commitment 3.7.c ref DOE/RL-94-115), the Office of the
Associate Deputy Secretary for Field Management has reviewed the Department of
Defense (DoD) Systems Engineering and Design Review Standards in MIL-STD-499B
and Electronic Institutes Association Interim Standards EIA/1S-632 (which incorporates
MIL-STD-489B) and compared those Standards to Department of Energy {DOE)
practices and applications in similar areas. The report which describes the results of
this study is found in Enclosure 1.

The report focuses primarily on the correlation between EIA/IS-632 and the DOE
project and systems engineering guides now being developed. Applying systems and
project management engineering principles, is often appropriate to the nature and
scope of DOE activities and projects. These principles are currently in use within DOE
in a graded manner and are being strengthened with the development of project
management guides (Enclosure 2). A single, deterministic project and facility technical
management standard is not universaily applied within DOE since such an application
would be ineffective and costly given the diverse nature of DOE's activities and
projects. Although a single standard is not applied in DOE universally, project and
facility life-cycle phasing and sequencing, decision requirements and technical
planning/control logic correlate with the DoD and Electronic Institutes Association
systems engineering standards. The DOE utilizes structured toals and techniques
equivalent to the DoD Standards evaluated in this study. These tools and techniques
are applied to the management process as appropriate to the DOE’s diverse missions.
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If there are any questions on this report, please contact Pete Devlin of my office on
(202) 586-4905.

Office of the Associate D‘eputy Secretary
for Field Management

Enclosures

cc:
D. Lowe, DNFSB
M. Whitaker, EH-9
J. Lytle, EM-30

P. Altomare, EM-35
D. Knuth, DP-30

R. Fisher, DP-10




DOE vs DoD System Engineering Appwmﬁ;on

Introduction

DOE-FM (Office of the Associate Deputy Secretary for Fneﬂd Management) in suppcxrt of
DOE/RL-94-115, commitment 3.7.c, has reviewed Department of Defense (DoD) Syaitems
Engineering and Design Review Standards; MIL-STD-499B and EIA/IS-632, cognizant that the
latter interim standard supersedes the former MIL-STD. These standards have been compared
with DOE practices and applications. The Department of Energy, hereafter referred to as the
Department, incorporates equivalent structured tools and techniques as appropriate to the
Department s diverse lines of business, into the management process. The Project Mlamge:ment
Overview Guide (PMOG), currently under development, will be directly supported by numerous
topical guides on specific areas including systems engineering subjects. The Tank Waste
Remediation System Systems Engineering Standard (TWRS SES) is addressed in this report as an
example of a Department systems engineering field application. This report is focused primarily
on the correlation of EIA/IS-632 with project management processes that will be described in the
Project Management Overview Guide and its supporting topical guideline ducumentatmn

The DolD Sysuems Emgme:ewng Standwrds mcﬂudmg their structured appmach for applying
systems engineering tools and technigues are, in principle, consistent with the needs of the
Department. However, the DoD> Standards, appropriately oriented toward manufacturing
operations, depart from meeting the diverse needs of the DOE. Environmental restoration, waste
management, applied technology, and capital construction are primary DOE activities with

manufacturing being one of the minor Department activities. Department activities often contain  ~

no repetitive operations as compared with DoD (manufacturing oriented) applications which
usually involve many repetitive operations. As a result, various management control processes,
tools, techniques, decision requirements, and project phasing apply differently in Department
activities. Lessons learned for example, can be more readily and directly applied to the activities.
in which subject experiences occurred in the manufacturing environment, often achieving ”
significant continuous improvement. A single sequence of activities such as a capital

construction project cannot offer the same degree of optimization that repetitive operations and
manufacturing can. : '

Consistent with the Electmmc Imstmtutes Association Interim Standards (EIA/1S-632) that have
been adopted by DoD, the Department applies a (risk based) graded approach to management
ensuring that project and facilities management requirements are balanced and commensurate with
objectives, complexity, and risk (probability for failure and associated probable consequences). .
The PMOG and supporting documentation now in development, especially the guide that will be
entitled Project Risk Managenent, will clearly address this approach.




DoD/DOE FEacility and Pm]ect Life Cycle Phasmg
Project phases and intermediate reference points for generic DOE pmce:sses and. the specific

DOE process described in the TWRS SES, are compared and contrasted with MIL-STD-499B
and EIA/S-632 in attachments I, H ]I][l 1V, and V which are described in the Attachment List
below:

Attachment List
Attch ‘ ‘
# Title . . Description

I  DOE vs MIL-STD-499B. - Contrast of generic DOE facility life—cyc:le‘ phasing
Facility Life-Cycle Phasing sequence with DoD phasing described in MIL-STD-499B,

Summary Comparison and both phasing sequences compared with a generic DOD |

process phasing sequence.

Il TWRS SES vs MIL-STD- ‘Co‘ntr,ast of TWRS SES facility life-cycle phasing with
4998 vs EIA/1S-632 that of MIL-STD-499B and EIA/IS-632 using a phasing
Comparison diagram from the TWRS SES, adapted to this report.

1 EIA/IS-632 PTGURE 4. EIMIS-G}Z system life-cycle, numbered at various stages
Fxample of a System Life-  for correlation with the DOE facility life-cycle illustrated in
Cycle Attachment V.

IV MIL-STD-499B FIGURE 4. MIL-STD-499B system life-cycle, numbered at various
Example of a System Life-  stages for correlation with the DOE facility life-cycle
Cycle ‘ Illustrated in Attachment V.

V  DOE vs MIL-STD-499B vs  Contrast of the DOE facility life-cycle phasing sequence
EIA/1S-632 Facility Life-  with those of MIL-STD-499B and EIA/IS-632 usmg a
Cycle Phasing Comparison deiralﬂed DOE process flow diagram.

VI Typical DOE Project Phases Ctmtlrast of various DOE business line facility life-cycle
‘  phase types and sequences.

VII  Typical Systems Eng- Tllustration of the analytical process that is applied.
ineering Process on DOE projects.

Attachment VI contrasts the phasing requirements of the various major types of DOE projects, as
described above, with each other and with a generalized systems engineering project cycle model.
This attachment illustrates the fact that environmental restoration project phasing is significantly
different from capital construction or applied technology development project phasing in both
activity orientation and phase relationships. For example, The initial environmental restoration
project phase is "Transition From Operations” rather than "Pre-conceptual Design". - Also, the
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subsequent Assessment and Interim Corrective Actions phase which transitions into the
Remediation phase significantly departs from the design and construction phases of the other two
project types both in activities and transition time. “

A typical systems engineering process appticab‘le to DOE operations is illustrated in Attachment
VIL ‘ :

Attachment V, is part of the Department’s management approach to projects, and will be included
in the PMOG (without the additional information that has been added for this report). The initial
stages of the illustrated processes, the generic DOE process and MIL-STD-499-B-ETA/IS-632,
directly correlate; these are oriented toward establishment and approval of mission need.

~ Activities and processes in the second, "conceptual” phase are also consistent among the two
standards, and are devoted to conceptual design and project baseline establishment. Alternative
design concepts may be dwelaperd and considered in the Department’s process, thus correlatmg
with DoD Alternative System Review(ASR). The results of such alte:matwe dlemgrm studies
would be included in the conceptual design documentation, which are approved prior to
advancement to the next project phase. Approved conceptual design documentation is the
Department’s equivalent to DoD Operational Requirements Document (ORD) 1.

The third Department phase, "Project Execution", is generally consistent and is functionally
equivalent to phasing in the DoD documents. Activities, sequencing, and decision processes
correlate. As illustrated, DOE preliminary design completes with selection of the preferred
alternative design. This is consistent with "reduced risk alternative" activities shown for the DoD
‘Standards in Attachments III and IV. However, phase overlap and single to multiple phasing '
relationships exist. For example, the DOE Project Execution phase correlates directly with:
MIL~-STD-499B Demonstration & Validation, part of Engineering & Manufacturing
Development, and part of Production & Deployment-Operational Support phases; and with
EIA/TS-632 Concept Validation, partial Design & Verification, and partial Production and
Deployment phases. The reason for the differences in terminal phase points is the manufacturing
versus environmental restoration and waste management, applied technology development, or
capital construction nature of DoD vs Department projects. Attachment I illustrates how different
Department operations correlate with MIL-STD-499B, and the relationship between DOE non-
manufacturing operations, and DoD manufacturing operations. DOE engineering and
construction of facilities is equivalent to the MIL-STD-499B Engineering and Manufacturing
Development phase. However, construction is not applicable to environmental restoration
projects (Assessment & Interim Corrective Actions, the equivalent of engineering, transitions
directly into a remediation phase). Therefore, the DoD Standard Production & Deployment-
Operations & Support phase as applied to the Department could start at the end of remedial
design for environmental restoration projects, at the close of the Department (canstruction)
Acceptance phase for capital plant projects, or anywhere in-between for combined operation or
certain applied technology development projects.




ORD 2, the DoD point at which the reduced risk alternative is selected foﬁowing System
Requirements Reviews and System Functional Reviews correlates directly with the "Select
Alternative" decision point labeled "3" on Attachment V.

In a similar manner to the variable relationship between the DOE Execution phase and the DOD
Standard discussed above, ORD 3, which is the point of "facility" acceptance after System
Verification Review (SVR) and prior to the Physical Configuration Audit (PCA) labeled "4" on
Attachments IV and V, can occur anywhere from Detailed Design Acceptance to Final |
Acceptance (of completed facilities). The equivalent point at which ORD 3 occurs depends on
the type of Department project, as Hllustrated in Attachment V. However, final facility acceptance
is not part of the DOE operations phase. Therefore, the Department Acceptance and Operations
phases generally correlate to part of the DoD standard Production & Deployment and Operations
& Support phases. For the Department, the completion of as-built drawings is equivalent to
ORD 4, labeled "5" on attachments IIL, IV, and IV '

EIA/1S-632 Detailed Requirements and Related DOE Topical Good Practice Guides
Table 1, Detailed Requirements vs Applicability and Guide Development lists EIA/IS-632,
section 4, Detailed Requirements, and addresses whether they apply to Departments activities and
projects. This table also notes whether or not an individual guide may be developed for each
topic, and provides associated comments. Topical guides will contain more detail than the
EIA/IS-632, and are being developed to provide practical support to field project managers in
implementation of good practices on various types of projects. Each topical guide will define the
subject topic and describe circumstances under which the topic applies, and application methods,
specific to each of the various Department activities and projects where appropriate.

Many topics that are not listed in the Detailed Requirements section of EIA/IS-632, and therefore
not listed in Table 1, are intrinsic to DOE operations. Such topics, some of which are listed in the
Interim Standard under General Requirements, will be the subjects of additional Good Practice
Guide material being developed. Table 2, Project Managers Guides Currently under
Development, and the associated "Attachment 2-1" Project Management Good Practices Guides
TOP 10 PRIORITIES list the 10 major topical guides that are currently under development.

Table 3, Proposed Project Managers Guide Topics, lists additional topics that are under
consideration for guide development.

Decision Points and Review Requirements

~ Attachment V, the DOE Project and Facility Management System and Flow Diagram illustrates

the following project decision points and review requirement logical relationships. Critical
Decisions are formal decisions required for project continuation.

Decision Points: -
-Approve Mission Need (Critical Decision)
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-Approve Baseline (Critical Decision)

-Select Alternative (preliminary) Design

-Start Construction (Critical Decision)
-Completion / Acceptance (of facility) (Critical Demsmn)
-Operations Phase Dec1310n ‘ :

Reviews: ,
-Design Review (preliminary design)
-Design Review (detailed design)

The technical review requirement level of detail that is addressed in EIA/IS-632 is addréssed in
the TWRS Systems Engineering Standard, and will be addressed in the PMOG and supporting
System Engineering Process Requirements guides. Table 4, Ef4/1S-632 Technical Review
Requirements Applicable 1o DOE addresses the DOE documentalnon of techmcal review
applications. : :

Conclusion

Systems engineering prmclples analogous to those conveyed in MIL-STD-499B and EIA/IS-632
when judiciously applied are appropriate to the nature and scope of Department activities and
projects. A single, rigid, facility and project technical management standard is not universally
applied because such application would be ineffective and costly give the diverse nature of the
Department’s activities and projects. Although such a universal standard is not applied within the
Department, project and facility life-cycle phasing and sequencing, decision requirements, and
technical approach logic correlate with DoD and EIA systems engineering standards. |
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Atfachment |l
LIFE CYCLE OF A DOE ACTIVITY
Comparison of MIL-STD 499B and EIA/IS-632 to Tank Waste Remediation System
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Attachment V: DOE vs MIL-STD-499B vs EIA/1S-632 Facility Life-Cycle Phasing Comparison

Pre-Conceptual Phase (DOE and MIL-STD-499B
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Conceptual Phase (DOE
Concept Exploration and Definition(MIL-STD-499B)
Concept Definition and Feasibility Phase (EIA/IS-632)
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Attachment VI: TYPICAL DOE PROJECT PHASES
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Process Input Requirements

Analysis | <>
A Requirements
Loop . /

Systems
Analysis and

Control
Functional ¢
Analys‘ls / Design
Allocation Loop 2
Veri_ﬂcation

Synthesis '
/ocess Qutput

/ Verify Results

/ Develop Alternatives / Select Approach

/ Develop How Well It Must Be Done
Define What Must Be Done
Acceptance Close-out
) Phase Phase

Pre-Conceptual Conceptual Execution N -

Activities Phase - Phase Operations

' Phase

Systems Engineering is integral with,
and part of, the project cycle. Itis an
iterative process during each phase of
the project cycle.




‘Tablel
Detailed »Requirements vs Applicability and Guide Development

Detailed Rqmt DOE Guide Comments
EIA/1S-632 App Dev
/=Y X=N /=Y X=N

Systems Engineering Planning
Systems Engineering Manag;ement Plan | v/
Systems Engmeenng Maétef Schedule | / o X | Addressed in gﬁides covering proie;étgcontrols
System Engineering Detailed Sched;i; v X Addresse&v m guldes céveﬁng project contrélusw |
Work Breakdown Stmcmfe v - X | Addressed n; rg;ﬁdes covering projeét controls
Funcionsl s —
Reliability and Maintainability v | v |
Survivability R X X | War time oriented hostile environment durability does not apply to DOE
operations / products ‘
léieétrdmagnetic Cémpatibility aﬁd | X | X Sophxstxcated electronics and EMF interference have httle if any application
Radio Frequency Management | inDOE
Human Féctors | | v/ v/ _
System Safety and Health Hazard v | v | To be oriénted toward various DOE applicaﬁoné suéh as DP, ER, R&D, and
A capltal construction
System Sccunty / WPtr'i\rracyr 7. | / B v | To be oriented toward various DOE apphcattons such as DP ER,R&D, and 1
capital construction ,
Producibiiity v o X X ~ 7Manufacturmg orientation has min DOE application

_ , Filenanie;
1 ‘ detrgmts.tbl




_ Table 1
Detailed Requirements vs Applicability and Guide Development

- Detailed Rqmt DOE  Guide , Comments
EIA/IS-632 App Dev
/=Y X=N ¢=Y X=N

Product support v v | To be oriented toward various DOE applications such as DP, ER, R&D, and
capital construction

Test and Evaluation v v | To be oriented toward various DOE applications such as DP, ER, R&D, and
capital construction

Integrated Diagnostics v v

Transportability v e

Infrastructure Supp'ort v v

Other Functional Areas 4 v/

Leveraged Options |

Non-Developomental Items v v

Open System Architecture v v/

Re-Use : , X X | The one-of-a-kind, non-manufactured nature of DOE products does not lend
itself to re-use _ :

Dual Use Technologies - X X | The one-of-a-kind, non-manufactured nature of DOE products does not lend
itself to re-use

Pervasive Development Considerations
Computer resources v/ v/

Filename:
2 detrqmts.tbl



Table 1 | |
Detailed Requirements vs Applicability and Guide Development

Detailed Rqmt DOE Guide Comments
EIA/IS-632 E -~ App Dev
, /=Y. X=N /=Y X=N
Prototyping X X | The one-of-a-kind, non-manufactured nature of DOE products does not lend
itself to prototyping :
Simulation : v v/
Automated Tools and Digital Dafa 1 v v

System and Cost Effectiveness

To be oriented away from manufacturing, toward DOE business lines, and
renamed "Production Analysis and Assessment"

<
N

Manufacturing Anélysis and Assessment

Verification Analysis and Assessment

Deployment Analysis and Assessment-

Operational Analysis and Assessment

Supportability Analysis and Assessment

Training Analysis and Assessment

Disposal Analysis and Assessment

NISNINISNININ S
NSNS NSNS TS

Environmental Analysis and Impact

Assessment ‘ _
Life Cycle Cost Analysis and 4 /

Assessment ' »
Models { v v

Filename:
3 } detrgmts. tbl
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Table 2: Project Managers Guides Currently under Development

Proposed Grui‘de

Guide Purpose

Project Management Overview

To describe the process, activities, and guiding principles for planning and executing DOE
project for each major phase,

2 Critical Decisions Criteria -To explain the set of factors to be addressed before deciding to proceed to the next major
phase on a DOE project. :
3 Engineering Trade-off Studies To describe a meﬂlodology for evaluating technical alternatives toward achieving a project
- : objecitve. Requirements Analysis and Functional Analysxs / Allocation processes will be
. described. 7
4 Reliability and Maintainability To describe methodologies, tools, and techmques to effectively design, build, and operate
Planning and Control facilities and engmeered systems. :
5 Test and Evaluation To describe a technique for planning and managing the verification of attammg project
' - | objectives. , _
6 Performance Ahalysis and Reporting To describe avaxlabie data and information tools with associated desmpttons and discussions
, of practlcal applicability for measurement of contract and overall project performance durmg
' project execution. Subtopics are; work scope, schedule cost, funds, and contmgency
7 ‘Project Risk Management To describe a methodology for evaluating project factors that may unpact the ability to
execute a project baseline. Includes mitigating techniques correlated with project factors.
18 Baseline Development “To describe a methodology for-planning and defining work methods,z;nd activities needed to
' accomplish project objectives during the project planning phase. A methodology for ’
| allocating and controlling needed resources. - Subtopics are; work scope piammxg
scheduling, cost estimating, time phased budget, and contmgency :
9 ‘Baseline Management To deseribe a methodology for maintaining baseline integrity during the pifojéc{ éxecution

phase including; managing the redefinition and replanning of project objectives and plans.

Subtopics include; change control, work anthorization, and cost collection.
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Tablé 2: Project Managers Guides Currently under Development

Proposed Guide

Guide Purpose

Project Execution and Engineering
Management Planning

To describe a set of engineering and management planning considerations to be used for
developing approaches to managing a project.




Table 3: Proposed Project Managers Guide Topics

Nmbr Proposed Guide

_Guide Purpose

1 Value Engineering

To describe methodologies and factors (ie. construction impacts, operations efficiencies,
maintenance impacts, downtime costs, etc...) to con51dcr in assessment of the value of
alternative designs.

2 Configuration and Data Management

To describe physical conﬂguratioﬁ baseline maintenance and control clements, processes,
factors, and management methods. Also, to define and classify the various data types and
methods for effective management of each of the data types relative to purpose.

3 Interface Management

To describe methods and factors to consider for contmulty and compaubﬂlty of design
components within and eéxternal to each discipline area.

4 Program / Project Relationships

To describe program and pro;ect management functions and interfaces including a model
MOU. :

5 Project Reviews _To describe the relevance, purpose and deﬁmtlon of each of the various types of pro;ect
) ' reviews. . 7 »
6 Baseliné Development To describe the various baseline development methods and related Vaijplicati'ons.

7 Quaiity Assmrahce / Quality Control

1 (QA/QC)

To describe methods for applying quality aséurance principles to ensure successful results. .

8 Project Authorizations

To describe met}hods for effective release of work under changing condmons with discusswn
of balanced controls.

9 Budget Cycles / Planning Cyclés

To facxhtate effective fiscal year budget planning and management Wlthm overall pro;ect
baselmes ,
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Table 3: Proposed Project Managers Guide Topics

Nmbr Proposed Guide ' Guide Purpose
10 Contracting Options / Acquisition To describe contracting strategy and methods for selecting a contractor mix that considers
Resource Planning / Application of | scope division, interfaces between contracts, and contract types. This inlcudes development
Performance Measures | and utilization of Responsibility Assignment Matrices (RAM's). This guide also describes

the benefits, pitfalls, factors to consider, alternative bonus / penalty fee strategies, and
includes discussion of practical applications of incentive fee contracting in the context of
effective applictaion of performance measures. :

11 Environmental Interfaceé , | To describe environmental factors considerations and processes to integrate with project
' planning and execution.
12 Public Involvement ' To describe the methods to effectively include the public in project planning and execution.
13 Safety Analysis : To describe methods and factors to consider in determination and minimization of safety
' - hazards in facility design and project execution - ~
14 Site Development Planning To describe factors for consideration and methods that can be employed in deﬁmng and
! ' - | locating facﬂmes and implementing projects on a DOE site, 7 B 7
15 Waste Minimization / Pollutmn To describe miethods and factors to consider in identification and mitigation of excessive
) , Preventlon waste creation and pollution production,
16 | Project Termination To describe the factors to consider for closebut or early tenhinatimi
17 Human Factors Engineering To describe the methods and factors to consider in the eﬁ’ectwe desing of human and non-
' ) : human interfaces. ' _
18 Automated Tools | To describe methods and factors to consider in determination of whether or not apphcatlon of :

automated tools is appropriate, and types of tools to be applied.
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Table 3: Proposed Project Managers Guide Topics

—_ Proposed Guide

Guide Purpose

Systems Analysis and Assessment

To describe methods and factors to consider in: 1) Production Analysis and Assessment;
determination of production efficiency and identificaton of elements on which to focus for
improvement, 2) Verification Analysis and Assessment; determination of the degree to which
end-items have met their intended purposes, 3) Operational Analysis and Assessment;
determination of operations efficiency and identificaton of elements on which to focus for
improvement, 4) Disposal Analysis and Assessment; determination of the most appropriate
methods for disposal of waste and obsolete products or facilities, and 5) Life Cycle Cost
Analysis and Assessment; determination of facility costs from prehnunmary design through
closure and disposal. _

20

Models and Simulation

To describe methods and factors to consider in determination of whether or not application of
models is appropriate, and the types of models (ie. prototypes, bench tests, mach-ups,
computer simulations, etc...) to be applied as design aids or for collection of information
regarding degree to which design can be expected to meet performance requirements or for
design impacts on and interactions with practical environment.
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Table 4
EIA/IS—632 Technical Review Requirements Apphcable to DOE

Tech Review Requirement Specifically addressed Addressed . Comments
in Mgmt Overview Guide In Future Guide(s)
EIA/1S-632 , v=Yes X=No vY=Yes X=No
Technical Reviews 7 R : | This topic will be a primary subject of focus in a

‘| proposed guide dedicated to project reviews.
Specific suboordinate topics as listed below will be.
addressed under this topic.

Alternative System Review (ASR) v v

System Requirements Review (SRR) X v/

System Functional Review (SFR) X v

Preliminary Design Review (PDR) v v/

System Verification Review (SVR) X v

Physical Configuration Alldlt (PCA) X v/ o . _

} Subsystcm Rev1cws X v/ This topic will be speciﬁcaﬂy addressed ina
proposed guide dedicated to project reviews. The
| suboordinate topics below will be also be - ;
addressed in this section as general topxcs and not -
‘ under the “Subsystem h&admg
Software Specification Review (SSR) X - B R4
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- Table 4 -
EIA/IS-632 Technical Review Requirements Applicable to DOE

Tech Review Requirement Specifically addressed Addressed Comments
: in Mgmt Overview Guide In Future Guide(s)
EIA/IS-632 v/=Yes, X=No v'=Yes, X=No

Preliminary Design Review (PDR)

v /
Critical Design Review (CDR) v v
Test Readiness Review (TRR) X v/
Functional Configuration Audit (FCA) | X 4
Physical Configuration Audit (PCA) X |v |
Functional Reviews | X 7/ Will be included in a proposed pro;ect reviews
: ) guide.
Interim System Reviews X v/ Will be mciuded in the propcsed pro_;ect reviews
guxde -
Review Responsibilities - : v/ ' X S Respons'bﬂmes wﬂl be adéressed ina proposed o
: . - : project reviews guide and will not be the primary
sulyect of any gmdehne document focus. :
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Pro;ect Management Good Practices Guides

TOP 10 PRIORITIES

Program Life Cycle

Facilities / Engineered System

Project Life Cycle
' - ' o D
I;;'ogr_am _ Goncept Dev:IOp Facility Oper;tlons 0 potst 2
anning o : erations '
- Execute Turnqver Maintenance peraTom D
Project Management Overview
Project Execution and Baseline ' '
Engineering Management Change . Reliability
- -Planning Control ‘ - Maintainability
Critical Decision Criteria
Engineemg Trade-off Studies " Test anq Evaluation
Status Rép‘oﬂiqg

~ Work Scope Planning and Coatrol

Project Risk Assessment




