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Overview: Critical Decision (CD) Technical Framework and Strateqy

The Department of Energy (DOE) Office of Environmental Management (EM) Standard
Review Plan (SRP) is the corporate technical review framework designed to formalize EM’s
institutional processes and requirements associated with the review of project activities and
key documents prior to Critical Decision (CD) approval®.

EM is responsible for managing the design, construction, operation, and eventual disposition
of high profile, mission critical projects. Effective management of these projects requires
multiple technical disciplines to be engaged at various project lifecycle phases. These
disciplines include nuclear safety, various design, process, and structural engineering
specialties, risk assessment, and safety and health subject matter experts. The project lessons
learned to date, both successes and setbacks, have highlighted the need for a more focused,
technically in-depth, and standardized approach to project reviews performed at Critical
Decision points.

The SRP is a working document planned to be developed in a phased-approach consisting of
a series of “Review Modules”. The individual Review Modules address key functional areas
of project management, engineering and design, safety, environment, security, and quality
assurance, grouped per each specific Critical Decision point.

The SRP provides a consistent, stable, and predictable corporate review framework to ensure
that issues and risks that could challenge the success of EM projects are identified early and
proactively addressed. The internal EM project review process encompasses key milestones
established by the DOE O 413.3A, Program and Project Management for the Acquisition of
Capital Asset, DOE-STD-1189-2008, Integration of Safety into the Design Process, and
EM’s internal business management practices.

In addition to the DOE directives and EM guidance, the Review Modules also incorporate
other related technical documents including the recent development of various DOE O 413.3
Guides, lessons learned from current field implementation, and insights gained from previous
EM, Office of Engineering and Construction Management (OECM), Office of Science (SC),
and the National Nuclear Security Administration (NNSA) project reviews.

Figure 1 depicts the prerequisite activities associated with each Critical Decision approval.
Figure 2 presents all of the key documents, and their evolutions, that are needed for corporate
review and approval of Critical Decision milestones. It is anticipated that a Review Modules
will be developed for the corresponding key document and associated activities presented in
Figure 1 and Figure 2. Figure 3 presents a simplified listing of Review Modules developed
in FY-08 and planned for development in early FY-09. Additional priority Review Modules
are planned for the remainder of FY-09.

2 James M. Owendoff, Chief Operations Officer for Environmental Management, dated September 8, 2008,
Interim Policy for Environmental Management Capital and Major Operating Project Standard Review Plan
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The intended audiences for the SRP are EM-HQ organizations and Field organizations
including the Federal Project Directors (FPDs) responsible for preparation, review, and
approval of key documents and associated project activities needed for Critical Decisions.
Additionally, the SRP provides the Architect/Engineer (A&E) and operating contractors
clarity on DOE expectations, thus promoting a more stable and consistent corporate decision-
making framework.

For Critical Decision approval, Table 1 presents a listing of key issues that needs to be
considered by the Acquisition Executive, EM HQ and Field Managers. The FPDs can also
use the listed issues to gauge the progress of their respective projects.

Table 1. Key Issues for Critical Decision Review and Approval

ISSUES FOR CRITICAL DECISION REVIEW AND APPROVAL?® YES | NO

CD-0 (Approval on Mission Need)

Have the program'’s strategic goals and objectives been addressed? (PM)

Are project objectives, requirements, priorities, and constraints documented? (PM)

Has the Mission Need Statement and pre-project planning activities been completed? (PM)

Have all significant project issues been identified, resolved, and documented? (PM)

Has a mission need Independent Project Review been completed? (PM)

Have technical and functional requirements been identified? (PM)

Have the major potential hazards and safety/risk implication been identified and
documented in the Mission Need Statement? (NFS, E, S)

CD-1 (Approval on Alternative Selection and Cost Range)

e Has a Risk Management Plan been prepared and project risks identified, analyzed, and
determined to be either avoidable or manageable? (all project areas)

e Has an Acquisition Strategy been completed? (PM)

Is an Independent Project Team (IPT) been chartered, organized and functioning? (PM)

Has the preliminary Project Execution Plan, including baseline range and documents, been
submitted for approval? (PM)

Have long-lead and special equipment items been identified and documented? (PM)

Has Alternative Analysis been prepared and documented? (PM)

Is the Conceptual Design Report complete? (ED)

Has DOE complete the conceptual design review and prepare a Conceptual Design
Review Report? (ED)

Has the Project Data Sheet for design been submitted? (ED)

e Has the requirements basis for the design and engineering phase of the project been
identified and is it adequate/appropriate? (ED)

e Has a Safety Design Strategy been prepared and reviewed and approved by DOE for
addressing early integration of safety into design? (NFES)

e Has the contractor developed a Conceptual Safety Design Report (CSDR) per STD-1189?
(NFS)

e Has DOE prepared a Conceptual Safety Design Validation Report on the review of the
CSDR? (NFS)

e Has a Preliminary Hazard Analysis Report been issued, if the project is non-nuclear? (FS
and WS)

e Has DOE reviewed and approved the Preliminary Hazard Analysis Report, if applicable?
(FS and WS)

e Has Integrated Safety Management process been initiated and documented for the

® PM= Project Management, ED=Engineering & Design, NFS= Nuclear Facility Safety, WS= Worker Safety,
E= Environmental, S= Security, QA= Quality Assurance.
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ISSUES FOR CRITICAL DECISION REVIEW AND APPROVAL?

YES

NO

project? (NFS, WS)

Have the High Performance Sustainable Building considerations been evaluated and
documented? (E)

Have environment documents been prepared, including National Environmental Policy Act
strategy and analyses, and permit applications? (E)

Has a preliminary security vulnerability assessment been prepared and documented? (S)

Has an initial Cyber Security Plan been prepared? (E)

Is the site-wide Quality Assurance Program acceptable to the project? (QA)

CD-2 (Approval on Performance Baseline)

Has a performance baseline External Independent Review been conducted by OECM?
Are the Corrective Actions been completed? (all project areas)

Has a Risk Management Plan been updated to determine if risks have been identified and
properly classified? Are appropriate risk mitigation actions incorporated into the baseline?
(all project areas)

Has an Acquisition Strategy been updated? Is it consistent with the way the project is
being executed? (PM)

Is an Independent Project Team (IPT) been fully staff and functioning properly? Are there
any deficiencies in the IPT that could hinder successfully execution of the project? (PM)

Has the Project Execution Plan been updated? (PM)

Are detailed Resource Loaded Schedule and Total Project Cost and Project Schedule
completed? (PM)

Is the Work Breakdown Structure represents a reasonable breakdown of the project work
scope? (PM)

Has the Value Engineering process been applied and the results been incorporated into
the baseline? (PM)

Has an Earned Value Management process been employed? (PM)

Is the Preliminary Design Report complete? (ED)

Are the Systems, Functions, and Requirements documents completed and are in the
baseline, including safety, permits, licenses, and regulatory approvals? (ED)

Has DOE completed the preliminary design review and prepare a Preliminary Design
Review Report? (ED)

Has the updated Project Data Sheet for design been submitted? (ED)

Has the requirements basis for the design and engineering phase of the project been
identified and is it adequate/appropriate? (ED)

Has a Safety Design Strategy been updated, reviewed and approved by DOE for
addressing early integration of safety into design? (NFS)

Has the contractor developed a Preliminary Safety Design Report (PSDR) per STD-11897?
(NFS)

Has DOE prepared a Preliminary Safety Validation Report on the review of the PSDR?
(NFS)

Has a Hazard Analysis Report been updated, if the project is non-nuclear? (FS and WS)

Has DOE review and approve the Hazard Analysis Report? (FS and WS)

Has Integrated Safety Management process been continuously implemented? (NFS, WS)

Have the High Performance Sustainable Building considerations been documented and
incorporated into the project? (E)

Have a National Environmental Policy Act and Record of Decision been documented? (E)

Has a security vulnerability assessment been updated and documented? (S)

Has a Cyber Security Plan been updated? (E)

Is the Quality Assurance Program been updated for the design phase? (QA)

CD-3 (Approval on Start of Construction)

Has DOE completed the final design review and prepare a Final Design Review Report?
(ED)

Has a construction readiness External Independent Review been conducted by OECM?
Are the Corrective Actions been completed? (all project areas)
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ISSUES FOR CRITICAL DECISION REVIEW AND APPROVAL?

YES

NO

Has a Risk Management Plan been updated to determine if new risks have been identified
in the final design and the risk been properly classified? (all project areas)

Has an Acquisition Strategy been updated? Is it consistent with the way the project is
being executed? (PM)

Is an Independent Project Team (IPT) been fully staff and functioning properly? Are there
any deficiencies in the IPT that could hinder successfully construction execution? (PM)

Has the Project Execution Plan been updated to reflect final design and supports the way
the project and construction effort is being managed? (PM)

Are detailed Resource Loaded Schedule and Total Project Cost and Project Schedule
updated? (PM)

Has the Value Engineering process been applied and the results been incorporated into
the final design process? (PM)

Has an Earned Value Management process been employed? (PM)

Is the Project Transition to Operation Plan being prepared and completed? (PM)

Are Final Design Reports complete, including drawings and specifications? (ED)

Are the Systems, Functions, and Requirements documents completed and are in the
Performance Baseline, including safety, permits, licenses, and regulatory approvals? Are
changes from the final design review incorporated into the Performance Baseline? (ED)

Has the Design Code of Record prepared? (ED)

Has the contractor prepared a construction readiness execution plan/strategy? Has EM
conducted a Construction Readiness Review besides the OECM EIR? (ED)

Has the requirements basis for the design and engineering phase of the project been
identified and is it adequate/appropriate? (ED)

Has a Checkout, Testing and Commissioning Plan been initiated prior to CD-4 approval?
(ED)

Has the contractor developed a Preliminary Documented Safety Analysis Report (PDSA)?
(NES)

Has DOE prepared a Safety Evaluation Report on the review of the PDSA? (NES)

Has a Hazard Analysis Report been updated, if the project is non-nuclear? (FS and WS)

Has DOE reviewed and approved the Hazard Analysis Report, if applicable? (FS and WS)

Has Integrated Safety Management process been validated for construction activities?
(NFS, WS)

Has the contractor completed the Construction Project Safety and Health Plan as required
by CFR 851? Has the DOE reviewed this plan? (WS)

Has Integrated Safety Management process continuously implemented for the project?
(NFS, WS)

Have the High Performance Sustainable Building evaluations completed and documented?

(E)

Have NEPA documents been completed? (E)

Has a security vulnerability assessment been updated and documented? (S)

Has an initial Cyber Security Plan been updated? (E)

Is the Quality Assurance Plan been maodified for construction activities and testing? (QA)

CD-4 (Approval on Start of Operations)

Has a Post Implementation Review been conducted? (PM)

Has a Lesson Learn Report been prepared? (PM)

Has a Final Project Closeout Report been prepared? (PM)

Have verifications been performed to determine if Key Performance Parameters or Project
Completion Criteria have been met and mission requirements achieved? (PM)

Have project required Operational documents been prepared? (PM)

Has a Management Self-Assessment been performed? (PM)

Have contractor and DOE readiness reviews or Operational Readiness Review been
conducted and correctives actions have been addressed? (ED and NFS)

Have the Documented Safety Analysis (DSA) been finalized and the Technical Safety
Requirements (TSR) been established?(NFS)

Has DOE reviewed and approved the DSA and TSR and prepared a Safety Evaluation
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ISSUES FOR CRITICAL DECISION REVIEW AND APPROVAL? YES | NO

Report? (NFS)

e Has the Hazard Analysis Report been finalized and obtain DOE review and approval prior
to operations (FS and WS)

e Are the NEPA documents and the Sustainable Building evaluation documents been
finalized and incorporated into the project’'s Environmental Management System? (E)

e |s the Security Vulnerability Assessment report finalized? (S)

e |s the Cyber Security Plan finalized? (S)

e Has the QA Plan been updated facility operations? (QA)

In summary, it is expected that the SRP will provide EM senior leadership, Federal Project
Directors, and the technical review teams with the following:

1. Added clarity to and streamlining of project roles, responsibilities,
accountabilities, and authorities both at the HQ and the Field level.

2. Minimize potential overlaps, redundancy, and duplication in the number and
scope of project reviews.

3. Integrated and synergetic project reviews resulting in reduced burden on field
site resources and assuring a technically sound, consistent, and focused
review process. This has an added benefit of ensuring that EM’s expectations
and review criteria are clearly conveyed to the contractors.

4. Increased the likelihood that unforeseen design, construction, operational, and
decommissioning issues/risks are identified earlier and addressed before
posing challenge to project progress and success.

5. A technically objective and defensible basis for Critical Decision approval.
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Project
Management

Engineering
and Design

Nuclear and
Facility Safety

Worker Safety

Quality
Assurance

Approval on Mission Need

Perform Pre-conceptual Planning activities
Prepare Mission Need Statement

Prepare a Tailoring Strategy if required

Perform a Mission Validation Independent
Project Review

Evaluate projects for Information Technology
elements within the Departmental Enterprise
Architecture framework

None at this CD stage

Determine major potential hazards and safety/risk
implication

None at this CD stage

Initiate National Environmental Policy Act
strategy and analyses

None at this CD stage

None at this CD stage

=C D=

Approval on Alternative

->

(Gl D=2

Approval on Performan
Baseline

\ }l

(Gl D

Approval on Start of
Construction

CDY2 \

Approval on Start of
Operations

Prepare a preliminary Project Execution Plan

(Prepare an Acquisition Strategy )

[Comply with the One-for-One Replacement A
legislation

\ _/

[Approve appointment of the Federal Project A

\Director )

(Establish and charter an Integrated Project Team )

(Approve Long-Lead Procurements, if necessary )

[Update the Project Execution Plan

[Establlsh Performance Baseline

[Employ an Earned Value Management System

)
)
)

" Perform a Performance Baseline Validation
External Independent Review or a Performance
| Baseline Validation Independent Project Review

/Develop an Independent Cost Estimate or
perform an Independent Cost Review for Major
_ System Projects

3
|

\/Prepare a Project Data Sheet

\Prepare a Conceptual Design Report

Q[Update the Project Data Sheet, if applicable

9[ Prepare a Preliminary Design

\iConduct Conceptual Design Review

Q[Conduct a Preliminary Design Review

Prepare a Safety Design Strategy for projects
‘subject to DOE STD 1189

Prepare a Conceptual Safety Design Report for
Hazard Category 1, 2, and 3 nuclear facilities

Prepare a Conceptual Safety Validation Report QCPrepare a Preliminary Safety Validation Report éz Prepare a Safety Evaluation Report

/Prepare a Preliminary Hazard Analysis Report for )
facilities that are below Hazard Category 3
threshold

(Implement Integrated Safety Management )

Implement Integrated Safety Management (see
nuclear safety)

Document High Performance Sustainable
Building considerations

"Prepare environmental documents including
National Environmental Policy Act strategy and
analyses, and permit applications

Prepare a Preliminary Security Vulnerability
Assessment Report

\_Prepare an Initial Cyber Security Plan

{Update the Safety Design Strategy for projects

subject to DOE STD 1189

9[ Prepare a Preliminary Safety Design Report

Prepare a Hazard Analysis Report and obtain
DOE approval

3

[None defined

4 .. :
Incorporate Preliminary Sustainable

3

Environmental Stewardship-High Performance
Sustainable Building provisions into the
Kpreliminary design and design review

(Complete (or obtain approval of) final National
Environmental Policy Act documentation, which

\_

must be completed prior to the start of final design

Update the Preliminary Security Vulnerability
KAssessment Report

3

/Update all CD-2 project documentation and

required approvals to reflect any changes
resulting from final Design, including Project

\Data Sheet, etc

Perform an External Independent Review for
Construction or Execution Readiness (OECM)

Issue a Project Transition to Operations Plan

>

Issue a Checkout, Testing, and Commissioning
Plan

|

3
3

=

Prepare Final Design
Conduct Final Design Review

Develop Design Code of Record

Update the Safety Design Strategy for projects
subject to DOE STD 1189

Prepare the Preliminary Documented Safety
Analysis

Update the Hazard Analysis Report and obtain
DOE approval

2
2
>

\Self—Assessment

4 :
Complete a Readiness Assessment or an

Operational Readiness Review. As a precursor
to ORR, conduct an Management

Prepare a Construction Project Safety and
Health Plan and obtain DOE approval as
defined in 10 CFR 851

Incorporate Sustainable Environmental
Stewardship-High Performance Sustainable
Building provisions into the Final Design and the
External Independent Review

Revise the Environmental Management System to
ensure that it incorporates new environmental
aspects related to turnover and operations

Update the Preliminary Security Vulnerability
Assessment Report

Q[Update the Initial Cyber Security Plan

Determine that the Quality Assurance Program
| Is acceptable

Determine that the Quality Assurance Program
IS acceptable and continues to apply

QLUpdate the Cyber Security Plan

Issue an updated Quality Assurance Plan to
address testing, identified deficiencies, and
startup, transition, and operation activities

>

2>
>

.

/Verify Key Performance Parameters or Project |

Completion Criteria have been met and

__mission requirements achieved )

/Perform final administrative and financial closeout\
\and prepare a Final Project Closeout Report

[Prepare a Lessons Learned Report

\___ AN\ A\

[Conduct Post Implementation Review

Complete project required Operational
Documentation

[No activities required by DOE 0 413.3A ]

Prepare the Documented Safety Analysis with
Technical Safety Requirements

Prepare a Safety Evaluation Report

Finalize the Hazard Analysis Report and obtain
DOE approval

Update the Construction Project Safety and
Health Plan

[No activities required by DOE 0 413.3A ]

Finalize the Security Vulnerability Assessment
Report

Finalize the Cyber Security Plan for Information
Technology projects and complete the
Certification and Accreditation, as required

Update the Quality Assurance Program for
operations

Figure 1
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Approval on Mission Need

Mission Need Statement

Project
Management

Engineering
and Design

None at this CD stage

Documentation of major potential hazards and
safety/risk implication as part of Mission Need
Statement

Nuclear and
Facility Safety

Worker Safety RN stage

None at this CD stage

None at this CD stage

Quality
Assurance

None at this CD stage

=C D=

Approval on Alternative

Ch-2:

Approval on Performan
Baseline

(Gl D

Approval on Start of
Construction

(G0,

Approval on Start of
Operations

\/Project Execution Plan

Q[Updated Project Execution Plan

[Updated Project Execution Plan

(Detailed Resource Loaded Schedule

[Updated Detailed Resource Loaded Schedule

[Detailed Cost and Schedule Estimates

[Updated Detailed Cost Estimate

\/Risk Management Plan

Q[RISK Management Plan

[Updated Risk Management Plan

\/Alternatives Analysis document

'Acquisition Strategy

Q[Contmgency Analysis and Plan

Updated Value Management and

[Earned Value Management System documents

LEngineering Report

[Updated Acquisition Strategy

Q[Acquisition Strategy/Plan

:Long Lead Procurement documents, if applied

Q[Funding Profile documents

 Updated Funding Profile documents

(Integrated Project Team Charter

) (Startup Plan, when appropriate

[Updated Startup Plan, when appropriate

[EIR report on Performance Baseline Validation

EIR report on Construction Readiness Review

[Design Code of Record (initiated in CD-1)

CDrawings, specifications and design lists

(Technology Readiness Assessment

\__/
\__A\

[Construction planning documents

(System Functions and Requirements

\fConceptuaI Design Report

kdocuments (Design Criteria)

Final Design documents, including drawing and

Conceptual Design Review Report

specs

Preliminary Design Report
[Preliminary Design Review documents

[Flnal design review documents

Project Data Sheet for design

Q[Updated Project Data Sheet

=g

[Checkout Testing and Commissioning Plan j

\/Safety Design Strategy
Conceptual Safety Design Report
\_Conceptual Safety Validation Report

|
Q[Updated Safety Design Strategy

[Updated Safety Design Strategy

Q[Preliminary Safety Design Report

[Prehmlnary Documented Safety Analysis report 9

9[Preliminary Safety Validation Report

[Safety Evaluation Report

Preliminary Hazard Analysis Report for
| non-nuclear project

I
Q[Hazard Analysis Report (non nuclear)

[Updated Hazard Analysis Report (non nuclear)

:DOE review of PHA Report

9[ DOE review of Hazard Analysis Report

>
>
>

[DOE review of Hazard Analysis Report

(ISM documents

)

(ISM documents

[Construction Project Safety and Health Plan ]

Hazard Analysis Report and approval (see
Nuclear Safety)

] Updated Hazard Analysis Report and approval
(see Nuclear Safety)

(Permit applications

)

_NEPA documents

"High Performance Sustainable Building
considerations documents

Preliminary Security Vulnerability Assessment
Report, if applied

Initial Cyber Security Plan, if applied

_QA Plan

@ (Final NEPA documents

Q(Sustainable Building considerations documents

Final Sustainable Building considerations
documents

->

9 Updated Preliminary Security Vulnerability
Assessment Report, if applied

Updated Preliminary Security Vulnerability
Assessment Report, if applied

9[Updated Cyber Security Plan, if applied

[Updated Cyber Security Plan, if applied

|
@) ( Updated QA Plan

Note: Long-Term plan is to develop a SRP Review Module for each of the key documents and associated activities listed above.

NN

*[Updated QA Plan for construction

Documents on verification of Key Performance
Parameters or Project Completion Criteria

[Project Transition to Operations Plan

[Final Project Closeout Report

[Lessons Learned Report

[Documents on operations procedures

[Post Implementation Review report

Y Y W W W, U

Documented Safety Analysis with Technical
Safety Requirements

Safety Evaluation Report
Updated Hazard Analysis Report (non nuclear)

DOE review of Hazard Analysis Report

: Readiness Review or Operational Readiness
X Review Report

[Updated Construction Project Safety and
X Health Plan

Updated Hazard Analysis Report and approval
(see Nuclear Safety)

Environment Management System

Security Vulnerability Assessment Report, if
applied

Cyber Security Plan, if applied

Updated QA Plan

Figure 2



Partial Listing of Near-Term SRP Review Modules
Planned for Development (FY-08/Early FY-09)

CD-0 CD-1 CD-2 CD-3 CDh-4 Post
Approval Conceptual Approval Preliminary Approval Final Approval Approval CD-4
Design Design Design Construction Operation

L Quality ) ; .
45 L
Assurance Preliminary Final Design Commissioning Safety Analysis
Program Safety Design Review Plan Reports for
Packaging and

REVE 5 .
Construction Tranqurtauon
Review

Preliminary Readiness Revie
Project eslirelany I VIEW Management Self
Execution Plan [ Readiness — Assessment
(PEP) Assessment Preliminary
(TRA) Design Review
CD-1,2,3

Tailoring
Strategy

Facility Transfer
(post cleanup)

r

Operation

Safety Design . .
Readiness Review

Strategy Review

T Risk

Conceptual h Management Plan
Safety Design I

SevEn Technical

Review
5\ I ~ (supports - Developed
Conceptual 2?13;;':)’ [] under Development
Design Review
B Pianned

Acquisition
Strategy

Note that the QA Program is a requirement for all CD phases.
The PEP includes the Risk Management Plan and Risk Assessment (CD-1, CD-2).
Risk Management Plan is indicated as a separate element to place more emphasis on it.

Project Team
The final design review process includes 2 design reviews at 60% and 90% design completion
Design Code of Record (COR) policy and guidance will be an integral part of applicable design
review modules, i.e., CDRM, PDRM, and FDRM.

1
2
Integrated 3
4
5

% Environmental Management Figure 3

safety <+ performance <« cleanup

closure www.em.doe.gov
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[This Review Module will be subject to field pilot implementation in FY-09. Any subsequent lessons
learned will be captured in the next revision]
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INTRODUCTION

The focus on project performance has increased significantly due to the legacy of
Department of Energy Capital Projects behind schedule and over budget. To improve
performance, the Department of Energy has updated and issued DOE Order 413.3A,
Change 1, Program and Project Management for the Acquisition of Capital Assets to
reflect lessons learned and to update requirements to take advantage of better
methodologies in project management. The objective of the DOE Order is: “To provide
Department of Energy . . . project management direction for the acquisition of capital
assets that are delivered on schedule, within budget, and fully capable of meeting mission
performance and environmental, safety, and health standards.”

One of the major tools needed to meet the objective of DOE Order 413.3A, Change 1, is
project risk management. This tool is the process of continuous and iterative
identification and control of project risks and opportunities. Risks can be technical,
financial, or programmatic. The goal for the risk management system is to either avoid
the risk’s threat by taking preemptive action or to minimize the risks negative impacts on
project performance. Project opportunities identified through the project risk
management process can be handled in a similar manner with the goal being to exploit or
enhance the realization of that opportunity.

DOE 0 413.3A and supporting guidance provides an “approach to managing risk that is
integrated, forward-looking, disciplined, iterative, and continuous.” In general the
outcomes of risk being realized are categorized as either favorable or unfavorable. Risk
management is defined in DOE O 413.3A as

“The DOE risk management concept is based on the principles that risk
management must be analytical, forward-looking, structured, informative, and
continuous. Risk assessments should be performed as early as possible in the
project life cycle and should identify critical technical, performance, schedule, and
cost risks. Once risks are identified, sound risk mitigation strategies and actions
should be developed and documented.”

This approach is further developed in guide DOE G 413.3-7, Risk Management Guide,
Rev Com.

Risk management is an important part of project definition and execution and as such
should begin as soon as possible in a project’s lifecycle. Some limited risk identification
and analysis is possible and highly desirable as early as the Project Initiation Phase.
While the detail of risk identification and changes from qualitative to quantitative
analysis is expected to occur as the project moves from the Initiation Phase, through CD-
0, and on through CD-4, it is also expected that the nature of the risks facing the project
will evolve as well.
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For Hazard Category 1, 2, and 3 projects, the Risk and Opportunities Assessment is
required as input to the risk management process. Given the potentially significant costs
associated with safety decisions, the integration of safety into the design process needs to
include a strong link between the development of Safety-in-Design and the Risk
Management process. With anticipated risks, early identification of possible opportunities
to address potential risks allows the project to define appropriate range estimates.
Comprehensive risk identification, coupled with an appropriately conservative safety
design posture, affords the project the opportunity to execute within the range estimate
with a higher degree of reliability. More guidance on addressing safety risks in is
contained in DOE-STD-1189-2008.

PURPOSE

This review guide focuses on three areas: A) identifying each project’s governing risk
management requirements; B) the extent to which the identified requirements implement
the DOE O 413.3A, Change 1, and EM policy and procedures; and C) the extent to which
the project’s requirements are being implemented by the Integrated Project Team (IPT).
This information will elicit whether the correct set of risks been identified, and whether
the handling strategies for the risks are correct based on the stage of the project and the
information available. The outcome will assist the Federal Project Director (FPD) in
determining the adequacy and potential effectiveness of the Project’s risk management
program (i.e., that correct risks are identified and the handling strategies are correct, the
adequacy of resources (personnel and funds) assigned to identify and manage the project
risk, and potential areas of concern in risk management implementation that could impact
mission success.

Periodic assessment of risk management implementation is an important management
practice to provide confidence that Field Elements and their contractors have the
necessary infrastructure to properly evaluate and manage project risks. A key component
of a successful project is that project risks are identified early in the project such that the
impacts can be predicted and managed with reasonable confidence by implementing
mitigating (for threats) or enhancing (for opportunities) actions as part of an integrated
project management strategy. Finally, this provides an opportunity for FPDs to self-
identify potential impediments to project performance and to fully take advantage of
opportunities and noteworthy practices and lessons learned. The overarching goal of risk
management is to bring about a project management culture that is proactive in assessing
risks and preventing unnecessary delays and cost overruns on projects.

ROLES AND RESPONSIBILITIES

A critical element of risk management reviews (RMR) is the qualifications, training and
most importantly the experience of the personnel selected to conduct the review. To the
maximum extent possible, the personnel selected to participate in the RMR should have

2
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“on the ground”, first-hand experience (as opposed to an oversight role) in project risk
management

Additional qualifications and experience may also be selected depending on the current
project phase. For example, construction requires a focus on traditional project
management risks but also requires a focus on the unique risks presented by construction
activities. The following is a partial list of skills to be considered when forming the
RMR team.

Identification of Risks

Qualitative and Quantitative risk analyses methods
Management of Risks

Component and system testing

Nuclear operations and maintenance

Industrial Health and Safety

Nuclear safety

Design engineering

Process engineering

Radiological engineering and control

Safety basis development and maintenance

Project Communication/Emphasis on risk communication
Project management

Project and program execution and integration, DOE and EM policy strategies

The core team will normally consist of one or more Subject Matter Experts (SMES)
independent of the project. If necessary, each team member will receive indoctrination
and training prior to conducting the evaluation. This core team can be augmented with
additional technical personnel selected to complement any specific concerns of the
project being reviewed (e.g. Chemical, Structural, Seismic, Instrument, Process,
Mechanical Engineering, Construction, Decommissioning, Demolition, etc.).

Management support is another necessary component to a successful RMR. Field
element managers, as well as the Federal Project Director, must recognize the importance
of the RMR and facilitate the resources necessary for its execution. This also requires
appropriate interfaces with EM headquarters personnel who may direct or participate in
the RMR process.

The structure and roles and responsibilities of the individual review team members and
others involved in the RMR must be clear and consistent with the requirements of DOE
O 413.3A, Change 1. The table below provides a compilation of risk management
assessment roles and responsibilities.
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Table 1 - Risk Management Assessment Roles and Responsibilities

Role Responsibilities
Field Element Provides support and resources to the Federal Project Director and
Manager Review Team Leader in carrying out the RMR

Facilitates conduct of the RMR. Assigns office space, computer
equipment, and support personnel to the team as necessary to
accomplish the review in the scheduled time frame

Federal Project
Director

Coordinates with the Review Team Leader in the selection of
technical areas for the review and in developing the review criteria.

In conjunction with the Contractor Project Manager, develops the
briefing materials and schedule for the RMR activities.

Coordinates the review team pre-visit activities and follows up
review team requests for personnel to interview or material to
review.

Coordinates the necessary training and orientation activities to
enable review team members to access the facility and perform the
review.

Unless other personnel are assigned, acts as the site liaison with the
review team. Tracks the status of requests for information.

Coordinates the Federal site staff factual accuracy review of the
draft report.

Leads the development of the corrective action plan if required.
Tracks the corrective actions resulting from the RMR.

Review Team
Leader

In coordination with the Federal Project Director and the
Acquisition Executive, selects the areas to be reviewed.

Based on the project activities, complexity, and hazards involved,
selects the RMR team members.

Verifies the qualifications: technical knowledge; process
knowledge; facility specific information; and independence of the
Team Members.

Leads the RMR pre-visit. (If a pre-visit is necessary)
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Role

Responsibilities

Leads the review team in completing the Review Criteria for the
various areas to be reviewed.

Coordinates the development of and forwards to the Federal Project
Director, the data call of documents, briefings, interviews, and
presentations needed.

Forwards the final review plan to the Acquisition Executive for
approval.

Leads the on-site portion of the review.

Ensures the review team members complete and document their
portions of the review. Coordinates the characterization of the
significance of the findings.

Coordinates the review team handling of factual accuracy comments
by Federal and Contractor personnel on the draft report.

Forwards the final RMR report to the manager authorizing the
review for approval.

Remains available as necessary to participate in the closure
verification of the findings from the RMR report.

Review Team
Member

Refines and finalizes the criteria for appropriate areas of the RMR.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the RMR.

Completes training and orientation activities necessary for the
review. Conducts any necessary pre visit document review.

Participates in the on-site review activities, conducts interviews,
document reviews, walk downs, and observations as necessary.

Based on the criteria and review approaches in the Review Plan,
assesses whether his/her assigned criteria have been met.

Documents the results of the review for his/her areas. Prepares the
review report.
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Role Responsibilities

Makes recommendations to the Review Team Leader for
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her area of review.

Concurs in the findings for his/her area of the review.

REVIEW SCOPE AND CRITERIA

The RMR should be conducted in accordance with the process and criteria outlined in
this review module. A project-specific assessment plan, based on the project risk
management infrastructure and the scope and nature of project activities will be prepared
for each assessment. For consistency, this guide provides general lines of inquiry (LOI)
to guide the overall review process. General lines of inquiry/principles for a risk
management program are contained in Appendix A. These lines of inquiry have been
developed from DOE G 413.3-7 and should be used as guidance when developing the
project-specific detailed review plan.

A better understanding of risks will evolve as the project moves from CD-0 through CD-
4. Development of project-specific LOIs should be consistent with the level of
information expected and available at each critical decision point. For example: a
project entering CD-3 should have substantially developed risk management program
outputs including quantitative analyses. Recognizing that the maturity of the risk
management program varies with project phases, the following is a list of the program
elements that should typically be available at various project phases.

Project Initiation

CD-0, Approve Mission Need
e Risks to the facility mission should be defined early and identified in the Mission
Needs Statement.
e Lessons Learned from conducting Risk Management are documented and
evaluated.

CD-1, Approve Requirements and Alternative Selection and Cost Range
e Risk Register — risks are initially indentified, particularly technical risks known at
this point
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Risk Analysis — at this point in the project, qualitative analysis is expected to be
performed.

Risks are rated using a risk analysis matrix or other tool that assigns some relative
ranking

Risk Handling Strategy and Plan — begin to define actions to take and assign risk
owners

Risk Monitoring process defined.

Method to communicate risks (may be part of the Risk Management Plan or
Project Execution Plan or stand alone plan).

Lessons Learned from conducting Risk Management are documented and
evaluated. Evaluation is factored into risk analysis through iterative risk
management process.

CD-2, Prepare Performance Baseline

Risk Register — Risk statements are refined, especially technical risk, and have
been periodically updated.

Risk Analysis — qualitative analysis may be appropriate however, at this point
guantitative analysis is expected to support cost and schedule estimates.

Risks are rated using a risk analysis matrix or other tool that assigns some relative
ranking

Risk Handling Strategy and Plan —actions to prevent or mitigate well defined and
assign risk owners implementing those actions.

Risk Monitoring process implemented.

Method to communicate risks (may be part of the Risk Management Plan or
Project Execution Plan or stand alone plan).

Lessons Learned from conducting Risk Management are documented and
evaluated. Evaluation is factored into risk analysis through iterative risk
management process.

CD-3, Approve Start of Construction/Authorization to Complete Implementation

Risk Register — Risk statements are specifically defined , especially technical risk,
and have been periodically updated.

Risk Analysis — at this point in the project, quantitative analysis is expected.
Risks are rated using a risk analysis matrix or other tool that assigns some relative
ranking

Risk Handling Strategy and Plan —actions to prevent or mitigate well defined and
assign risk owners implementing those actions.

Risk Monitoring process is implemented.

Method to communicate risks (may be part of the Risk Management Plan or
Project Execution Plan or stand alone plan).
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Lessons Learned from conducting Risk Management are documented and
evaluated. Evaluation is factored into risk analysis through iterative risk
management process.

CD-4, Approve Start of Operation or Project Transition/Closeout

Risk Register — Risks associated with executing the project are closed. Open risks
are those associated with operating the new/modified facility or Long Term
stewardship. Risk Analysis — at this point in the project, quantitative analysis is
generally expected.

Risks are rated-a risk analysis matrix or other tool assigns some relative ranking.
Risk Handling Strategy and Plan —actions to prevent or mitigate well defined and
assign risk owners implementing those actions.

Risk Monitoring process is implemented.

Risks Communication Plan (may be part of the Project Execution Plan).

Lessons Learned from conducting Risk Management are documented and
evaluated. Evaluation is factored into risk analysis through iterative risk
management process.

REVIEW PLANS AND DOCUMENTATION

It is important to clearly document the methods, assumptions, analysis, and results of the
RMR. Section 8 of the Standard Review Plan provides guidelines for preparing a Review
Plan and a final report.

The following activities should be conducted as part of the Review Plan development and
documentation/closure of the review:

Upon selection, formation and chartering of the review team and receipt and
review of the prerequisite documents, assignment of responsibilities for the
development of specific lines of inquiry should be made.

The review team members should develop specific lines of inquiry utilizing the
topics and areas listed in the respective appendices of this guide.

The individual lines of inquiry should be compiled and submitted to the manager
authorizing the review for concurrence prior to starting the review.

The project-specific review plan should be compiled with a consistent and
uniform numbering scheme that provides for a unique identifier for each line of
inquiry, arranged by subject area (e.g. organizational structure, risk management
process, etc.) such that the results of each line of inquiry can be documented and
tracked to closure.

The lines of inquiry should be satisfied via document review and personnel
interviews and any combination of these methods. The method used, the basis for
closure/comment/finding, and the result of the inquiry should all be documented

and tracked.
8
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VI. REFERENCES
DIRECT REFERENCES

1. DOE Order 413.3A, Program and Project Management for the Acquisition of Capital
Assets

2. DOE-STD-1189-2008, Integrating Safety into the Design Process (Appendix F
Safety-In-Design Relationship with the Risk Management Plan)

3. DOE G 413.3-7, Risk Management Guide, REVCOM

DOE G 413.3-8, EM Closure Project

5. EM policies and protocols for risk and contingency management

e

OTHER SOURCES CONSULTED
1. NAS, “Owners Role in Project Management” (NAS report to DOE on Project and
Risk Management)

Other sources: DoD, NASA, PMI’s OPM3 guide
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Appendix A - Performance Objectives and Criteria

Legend of Safety and Engineering Review Topics

Review Topical Area

Identifier

Risk Management Organizational Structure RMO
Risk Management Process RMP
- Risk Planning RMP-1
- Risk Identification RMP-2
- Risk Analysis RMP-3
- Risk Handling RMP-4
- Risk Monitoring RMP-5
- Risk Reporting and Feedback RMP-6
Risk Documentation and Communication RDC
Lessons Learned LL

10
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Table A.1 — Performance Objectives and Criteria

ID #

Performance Objectives and Criteria

Met?

Risk Management Organizational Structure

RMO-1 The Project Baseline includes resources and funding for risk management activities.
(Applicable to CD-1 through 4)?

RMO-2 Project Execution Plan (PEP) contains sufficient detail concerning the personnel
assigned to the project and the project work structure to allow a determination of the
feasibility of the plan? N/A if PEP not required.

RMO-3 Risk Management Responsibilities are captured in PEP Duties and Responsibilities?

N/A if PEP not required?

Risk Management Process

RMP-1

Risk Planning

A communication structure has been established or a Federal Risk
Management Communication Plan is written and executed as part of the
tailoring decisions to be made in regard to the project? (RMP-1.1)

Inputs to the planning process have been identified. At a minimum they
include the project objectives, assumptions, Mission Need Statement,
customer/stakeholder expectations, and site office risk management policies
and practices? (RMP-1.2)

The risk management approach and reporting structure, including format for
documenting risk management products, is established (i.e., documented
strategy)? (RMP-1.3)

For Hazard Category 1, 2 and 3 facility projects, a Risk and Opportunity
Assessment is initiated in the conceptual design stage? (RMP-1.4)

RMP-2

Risk Identification

There is evidence that risk identification is continuously performed throughout
the project life cycle (i.e., not just at one project phase)? (RMP-2.1)

Project risks are captured using a Risk Breakdown Structure (e.g., Project,
Technical, Internal, External), unless the project tailoring strategy justifies
other methods for organizing identified risks? (RMP-2.2)

11
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ID #

Performance Objectives and Criteria

Met?

Risk elicitation sessions are structured and involve an appropriate
representation of IPT members necessary to identify the risks? (RMP-2.3)

Risk statements are in affirmative terms, as if the risk will occur? (RMP-2.4)

Risks, and any specific causal event(s) or assumption(s), are captured in a Risk
Register? (RMP-2.5)

Risk Owners are assigned to each risk? (RMP-2.6).

Risk statements include both consequence and probability statements for the
risk? (RMP-2.7)

Risk triggers are identified by event and/or date as appropriate? (RMP-2.8)

Technical or safety risks capture issues identified from hazard analyses,
Technology Readiness Assessments, and External Technical Reviews? (RMP-
2-9)

RMP-3

Risk Analysis

Qualitative risk analysis is performed and includes an estimate of risk
probability, risk consequence, and trigger metrics or conditions [NOTE: at
project initiation through CD-1 minimum analysis is a cost benefit review]?
(RMP-3.1)

Quantitative risk analysis is performed to support cost and schedule estimates?
(RMP-3.2)

Risk analysis activities are inclusive of contractor and DOE related risks and
analyze both threats and opportunities? (RMP-3.3)

RMP-4

Risk Handling

The risk handling approach is identified and documented for the Project and is
consistent with DOE-EM’s Risk Management Policy and protocols,
Technology Maturation Plans, and the project specific Risk Management Plan?
(RMP-4.1)

The Risk Handling Strategy for each risk must be specific in regard to High
and Medium ranked risks and how they will be handled for the Project? (RMP-
4.2)

12
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ID #

Performance Objectives and Criteria

Met?

Risk handling strategy is periodically reviewed and updated, and changes in
the project are considered during these reviews? (RMP-4.3)

High risks are evaluated for back-up risk handling strategies and when they are
used, the costs associated are included in risk analyses? (RMP-4.4)

Residual Risk is included and managed after application of risk handling
strategies and included in risk analyses? (RMP-4.5)

Secondary Risk is included and managed after application of risk handling
strategies and included in risk analyses? (RMP-4.6)

Risk handling strategies are considerate of the following: feasibility of options
being considered in terms of the project’s objectives, funding and schedule;
expected effectiveness; results of a cost/benefit analysis; impacts on other
technical portions of the project; and other analyses deemed relevant to the
decision process ? (RMP-4.7)

RMP-5

Risk Monitoring

Risk monitoring is performed for individual risks per the risk metrics and
overall project risk status? (RMP-5.1)

Risk monitoring process covers one or more of the following strategies for
managing risks: risk acceptance, avoidance, mitigation, or transfer? (RMP-5.2)

Risk monitoring process is systematic, involves continuous tracking and
evaluates the effectiveness and appropriateness of the risk handling strategy
techniques and actions established within the Risk Management Plan? (RMP-
5.3)

The risk monitoring process provides qualitative and quantitative information
to decision-makers regarding the progress of the risks and risk handling actions
being tracked and evaluated? (RMP-5.4)

The Risk Monitoring Process includes a mechanism for the Risk Owner to
update information from the Risk Register. Changes to the Risk Register are
evaluated to determine if additional Risk Identification actions are needed?
(RMP-5.5)

Integrated risk monitoring has been implemented in accordance with DOE G
413.3-7? (RMP-5.6)

13
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ID #

Performance Objectives and Criteria

Met?

RMP-6 Risk Reporting and Feedback

Status reports are prepared on a monthly basis and provide risk information
consistent with the format and content described in DOE G 413.3-7? (RMP-
6.1)

There is evidence that participants in the risk management process provide
feedback through mechanisms identified in the risk management plan? (RMP-
6.2)

Risk Documentation and Communication

RDC-1 A risk management plan is prepared and included or referenced in the project
execution plan? (RDC-2.1)

RDC-2 The format and content of the risk management plan is consistent with Risk
Management Plan elements of DOE G 413.3-7? (RDC-2.2)

RDC-3 In cases where the federal/contractor risk management plan and register is
combined, it is justified in a tailoring strategy? (RDC-2.3)

RDC-4 The risk management plan is reviewed and updated, as necessary, on at least an
annual basis? (RDC-2.4)

RDC-5 Risk information is considered and integrated into acquisition strategy
documentation ? (RDC-2.5)

RDC-6 Risk management communication is accomplished either through the PEP, the

risk management plan, or a separate risk management communication plan that
is consistent with the Risk Management Communication Plan elements of
DOE G 413.3-7

Lessons Learned

LL-1 Project evaluates for risk management lessons learned at each stage of the project.

LL-2 Quantitative analyses include a lessons learned section regarding risk realization.

14
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1.0 INTRODUCTION
1.1 Document Purpose

This document has been developed to guide individuals and teams that will be involved in conducting
Technology Readiness Assessments (TRAS) and developing Technology Maturation Plans (TMPs) for the
U.S. Department of Energy’s Office of Environmental Management (DOE-EM). The Process Guide is
intended to be a ‘living document” and will be modified periodically as the understandings of TRA/TMP
processes evolve.

2.0 OVERVIEW OF TECHNOLOGY READINESS ASSESSMENTS AND TECHNOLOGY
MATURATION PLANS

2.1 Obijectives of TRAs and TMPs

TRAs provide a snapshot in time of the maturity of technologies and their readiness for insertion into the
project design and execution schedule. TMPs detail the steps necessary for developing technologies that are
less mature than desired to the point where they are ready for project insertion. TRAs and TMPs are
effective management tools for reducing technical risk and minimizing potential for technology driven cost
increases and schedule delays.

2.2 The TRA

“A TRA is a systematic, metric-based process and accompanying report that assesses the maturity of
certain technologies [called Critical Technology Elements (CTEs)] used in systems.” [2003 DoD
Technology Readiness Assessment Deskbook (updated May 2005)]

The TRA is an assessment of how far technology development has proceeded. It is not a pass/fail exercise,
and is not intended to provide a value judgment of the technology developers or the technology
development program. A TRA can:

e ldentify the gaps in testing, demonstration and knowledge of a technology’s current readiness
level and the information and steps needed to reach the readiness level required for successful
inclusion in the project;

o Identify at-risk technologies that need increased management attention or additional resources for
technology development; and

o Increase the transparency of management decisions by identifying key technologies that have been
demonstrated to work or by highlighting immature or unproven technologies that might result in
increased project risk.

A TRA evaluates technology maturity using the Technology Readiness Level (TRL) scale that was
pioneered by the National Aeronautics and Space Administration (NASA) in the 1980s. TRL indicates the
maturity of a given technology, as defined in Table 1. Figure 1 provides a schematic of the meaning of the
TRLs in the context of DOE EM projects. The TRL scale ranges from 1 (basic principles observed)
through 9 (total system used successfully in project operations). TRL is not an indication of the quality of
technology implementation in the design. However, technology testing results are critical in determining
the TRL. Testing must be done in the proper environment and the technology tested must be of an
appropriate scale and fidelity. TRL requirements and definitions regarding testing “scale,” “system
fidelity,” and “environment” are provided in Tables 2 and 3.
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Figure 1 Schematic of DOE Technology Readiness Levels
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Table 1 Technology Readiness Levels

Relative Level of Technology TRL Definition Description
Technology Readiness
Development Level
System TRL 9 Actual system operated The technology is in its final form and operated under the full range of operating conditions. Examples include using the actual system
Operations over the full range of with the full range of wastes in hot operations.
expected conditions.
System TRL 8 Actual system The technology has been proven to work in its final form and under expected conditions. In almost all cases, this TRL represents the end of true system development.
Commissioning completed and qualified Examples include developmental testing and evaluation of the system with actual waste in hot commissioning. Supporting information includes operational procedures
through test and that are virtually complete. An ORR has been successfully completed prior to the start of hot testing.
demonstration.

TRL7 Full-scale, similar This represents a major step up from TRL 6, requiring demonstration of an actual system prototype in a relevant environment. Examples include testing full-scale
(prototypical) system prototype in the field with a range of simulants in cold commissioning®. Supporting information includes results from the full-scale testing and analysis of the differences
demonstrated in relevant | between the test environment, and analysis of what the experimental results mean for the eventual operating system/environment. Final design is virtually complete.
environment

Technology TRL 6 Engineering/pilot-scale, Engineering-scale models or prototypes are tested in a relevant environment. This represents a major step up in a technology’s demonstrated readiness. Examples include
Demonstration similar (prototypical) testing an engineering scale prototypical system with a range of simulants.! Supporting information includes results from the engineering scale testing and analysis of the
system validation in differences between the engineering scale, prototypical system/environment, and analysis of what the experimental results mean for the eventual operating
relevant environment system/environment. TRL 6 begins true engineering development of the technology as an operational system. The major difference between TRL 5 and 6 is the step up
from laboratory scale to engineering scale and the determination of scaling factors that will enable design of the operating system. The prototype should be capable of
performing all the functions that will be required of the operational system. The operating environment for the testing should closely represent the actual operating
environment.

TRL5 Laboratory scale, The basic technological components are integrated so that the system configuration is similar to (matches) the final application in almost all respects. Examples include
similar system testing a high-fidelity, laboratory scale system in a simulated environment with a range of simulants* and actual waste?. Supporting information includes results from the
validation in relevant laboratory scale testing, analysis of the differences between the laboratory and eventual operating system/environment, and analysis of what the experimental results mean

Technology environment for the eventual operating system/environment. The major difference between TRL 4 and 5 is the increase in the fidelity of the system and environment to the actual
Development application. The system tested is almost prototypical.

TRL 4 Component and/or The basic technological components are integrated to establish that the pieces will work together. This is relatively "low fidelity" compared with the eventual system.
system validation in Examples include integration of ad hoc hardware in a laboratory and testing with a range of simulants and small scale tests on actual waste?. Supporting information
laboratory environment includes the results of the integrated experiments and estimates of how the experimental components and experimental test results differ from the expected system

performance goals. TRL 4-6 represent the bridge from scientific research to engineering. TRL 4 is the first step in determining whether the individual components will
work together as a system. The laboratory system will probably be a mix of on hand equipment and a few special purpose components that may require special handling,
calibration, or alignment to get them to function.
Research to TRL 3 Analytical and Active research and development (R&D) is initiated. This includes analytical studies and laboratory-scale studies to physically validate the analytical predictions of
Prove Feasibility experimental critical separate elements of the technology. Examples include components that are not yet integrated or representative tested with simulants.! Supporting information includes
function and/or results of laboratory tests performed to measure parameters of interest and comparison to analytical predictions for critical subsystems. At TRL 3 the work has moved
characteristic proof of beyond the paper phase to experimental work that verifies that the concept works as expected on simulants. Components of the technology are validated, but there is no
concept attempt to integrate the components into a complete system. Modeling and simulation may be used to complement physical experiments.

TRL 2 Technology concept Once basic principles are observed, practical applications can be invented. Applications are speculative, and there may be no proof or detailed analysis to support the
and/or application assumptions. Examples are still limited to analytic studies.

Basic Technology formulated Supporting information includes publications or other references that outline the application being considered and that provide analysis to support the concept. The step
Research up from TRL 1 to TRL 2 moves the ideas from pure to applied research. Most of the work is analytical or paper studies with the emphasis on understanding the science
better. Experimental work is designed to corroborate the basic scientific observations made during TRL 1 work.

TRL1 Basic principles This is the lowest level of technology readiness. Scientific research begins to be translated into applied R&D. Examples might include paper studies of a technology’s

observed and reported

basic properties or experimental work that consists mainly of observations of the physical world. Supporting Information includes published research or other references
that identify the principles that underlie the technology.

* Simulants should match relevant physical and chemical properties.

2 Testing with as wide a range of actual waste as practicable; and consistent with waste availability, safety, ALARA, cost, and project risk is highly desirable
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Table 2 TRL Scale, Fidelity, and Environment Definitions

Scale
Full Plant Scale Matches final application
Engineering Scale® Typical (1/10 < system < Full Scale)
Laboratory/Bench* < 1/10 Full Scale

! The Engineering Scale and Laboratory/Bench scale may vary based on engineering judgment.

System Fidelity

Identical System Configuration -matches final application in all respects

Similar Systems Configuration -matches final application in almost all
respects

Pieces -system matches a piece or pieces of the
final application

Paper -system exists on paper (i.e., no hardware
system)

Environment (Waste)

Operational (Full Range) Full range of actual waste

Operational (Limited Range) Limited range of actual waste

Relevant Simulants plus a limited range of actual
wastes

Simulated Range of simulants

Table 3 TRL Testing Requirements

TRL Level Scale of Testing Fidelity Environment?

9 Full Identical Operational
(Full Range)

8 Full Identical Operational
(Limited Range)

7 Full Similar Relevant

6 Engineering/Pilot Similar Relevant

Scale

5 Lab/Bench Similar Relevant

4 Lab Pieces Simulated

3 Lab Pieces Simulated

2 Paper

1 Paper

! Simulants should match relevant physical and chemical properties
2 Testing with as wide a range of actual waste as practicable; and consistent with waste availability, safety ,
ALARA, cost, and project risk is highly desirable
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In 1999 the General Accounting Office (GAQ) (GAO/NSIAD-99-162) recommended that the DoD adopt
NASA’s TRLs as a means of assessing technology maturity prior to transition. In 2001, the Deputy
Undersecretary of Defense for Science and Technology issued a memorandum that endorsed the use of
TRLs in new major programs. Subsequently, the DoD developed detailed guidance for performing TRAs
using TRLs, as defined in the 2003 DoD Technology Readiness Assessment Deskbook (updated in May
2005 [DOD 2005]). Recent legislation (2006) has specified that the DoD must certify to Congress that the
technology has been demonstrated in a relevant environment (TRL 6) prior to transition of weapons system
technologies to design or justify any waivers. TRL 6 is also often used as the level required for technology
insertion into design by NASA.

In March of 2007, the GAO recommended that DOE adopt the NASA/DoD methodology for evaluating
technology maturity. Language supporting the GAO recommendation was incorporated in the House
version of the 2008 DOE-EM budget legislation.

2.3 The Technology Maturation Plan

The TMP is a planning document that lays out the activities required to bring immature CTES up to the
desired TRL. It includes preliminary schedules and rough order of magnitude cost estimates that allow
decision makers to determine the future course of technology development. Normally the TMP will be
followed by detailed test plans that provide more accurate cost and schedule information that can be
incorporated into the project baseline. See Section 4.0 for more information on the TMP.

2.4 The Relationship of TRAs and TMPs to DOE Critical Decisions

While the TRA/TMP process is not currently required by DOE Order 413.3A, in the realm of program and
project management, the TRA/TMP process can serve as one of the tools employed to help make the
Critical Decisions required by DOE Order 413.3A:

The five Critical Decisions are major milestones approved by the Secretarial Acquisition
Executive or Acquisition Executive that establish the mission need, recommended alternative,
Acquisition Strategy, the Performance Baseline, and other essential elements required to ensure
that the project meets applicable mission, design, security, and safety requirements. Each Critical
Decision marks an increase in commitment of resources by the Department and requires
successful completion of the preceding phase or Critical Decision. Collectively, the Critical
Decisions affirm the following:

* There is a need that cannot be met through other than material means [CD-0];
* The selected alternative and approach is the optimum solution [CD-1];

« Definitive scope, schedule and cost baselines have been developed [CD-2];

* The project is ready for implementation [CD-3]; and

* The project is ready for turnover or transition to operations [CD-4].

The recommended guidance is to conduct TRAs during conceptual design and preliminary design
processes; and at least 90 days prior to CD milestones. Figure 2 shows how TRAs and other key reviews
support each of the CDs. (There are numerous additional requirements for each CD. See Table 2 of DOE O
413.3A for a complete listing.)
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Figure 2 Suggested Technology Readiness Assessments and Other Review Requirements for Critical Decisions

Mission Alternative Performance Construction Operations
Need Selection Baseline Start Start
CD-0 |:> CD-1 |:> CD-2 |:> CD-3 |:> CD-4

17 1T 1T

TRA 1 TRA 2 TRA 3*
(TRL=4) (TRL=6) (TRL=6)
T™MP

i 1) |n) T T

Technology Conceptual Preliminary Final Operational
Requirements Design Design Design Readiness
Review Review Review Review Review

* TRA 3 required if there is technology modification/change on going from preliminary to final design.

Note: Refer to Doe Order 413.3A for Critical Decision criteria
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CD-0, Approve Mission Need: identification of a mission-related need and translation of this gap into
functional requirements for filling the need

The mission need is independent of a particular solution and should not be defined by equipment, facility,
technological solution, or physical end item (413.3A). The focus for Technology Assessment, at this stage,
is on clear statement of the requirements of the input and the desired output of the process. For waste
processing, this would include characterization of the waste as well as definition of requirements for the
processing and the waste form. A Technology Requirements Review should be performed to assess the
adequacy of requirements definition and characterization information and determine if any additional work
is necessary. If additional work is necessary to adequately define technical scope of the project, a detailed
plan with a proposed schedule should be developed.

CD-1, Alternative Selection and Cost Range: identification of the preferred technological alternative,
preparation of a conceptual design, and development of initial cost estimates

A TRA and a TMP should be performed during conceptual design to support the CD-1 approval process. A
TRA/TMP supporting CD-1 may be used to (a) assess the relative maturity and maturation requirements of
competing technologies and provide a basis for input into the selection amongst them; and/or (b) assess the
maturity and maturation requirements of the selected technology. Prior to CD-1 approval, all CTEs of the
design should have reached TRL 4 and a TMP that details the strategies for bringing all CTEs to TRL 6
should have been prepared. If a technology is assessed at less than TRL 4, then the TMP and rationale for
proceeding with a CTE(s) with a lower TRL(s) should be specifically briefed to the Approval Authority as
part of the CD-1 approval process.

CD-2, Performance Baseline: completion of preliminary design, development of a performance baseline
that contains a detailed scope, schedule, and cost estimate

The process of technology development, in accordance with the approved TMP, should support all CTEs
reaching TRL 6. Attainment of TRL 6 indicates that the technology is ready for insertion into detailed
design. If a technology is assessed at less than TRL 6, then the TMP and rationale for proceeding with a
CTE(s) with a lower TRL(s) should be specifically briefed to the Approval Authority as part of the CD-1
approval process.

CD-3, Start of Construction: completion of essentially all design and engineering and beginning of
construction, implementation, procurement, or fabrication

A TRA is only required if there is significant technology modification as detailed design work progresses.
If substantial modification of a technology occurs, the TRA should be performed and a focused TMP
developed to ensure that the modified technology has attained TRL 6 prior to its insertion into the detailed
design and baseline.

CD-4, Start of Operations: readiness to operate and/or maintain the system, facility, or capability
Successful completion of an Operational Readiness Review (ORR) corresponds to attainment of TRL 7/8.

2.5 The Relationship of TRAs and TMPs to External Technical Reviews (ETRS)

DOE-EM has also recently issued guidance for the conduct of External Technical Reviews (ETRS); as
described in the Guide:

“The purpose of an ETR is to reduce technical risk and uncertainty. ETRs provide pertinent
information for DOE-EM to assess technical risk associated with projects and develop strategies
for reducing the technical risk, and provide technical information needed to support critical project
decisions. Technical risk reduction increases the probability of successful implementation of
technical scope. In general, an ETR assesses technical bases, technology development, and
technical risk identification and handling strategies.”

The use of these two review processes could overlap. In general, it is anticipated that TRAs, and the
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associated TMPs, will be focused on the development status of technologies; ETRS, on the other hand are
likely to be used for reducing the risk and/or uncertainty associated with a particular technical issue. If
there is uncertainty as to which process to use, EM-20 staff should be consulted.



U.S. DOE Office of Environmental Management March 2008
TRA/TMP Process Guide Page 12 of 48

3.0 TECHNOLOGY READINESS ASSESSMENT PROCESS
3.1 Process Overview

The TRA/TMP process diagram is depicted in Figure 3. Associated detailed guidance is provided in
Sections 3.4, 3.5 and 4.0. The TRA is divided into two stages: assessment planning and assessment
execution.

The Assessment Planning Stage (Section 3.4) begins when it is determined that a TRA is required.
Assessment planning involves selection of the TRA team, development of a TRA Plan and review of
critical documents. The Assessment Planning Stage ensures pertinent information required to successfully
perform the TRA is documented and readily available to the TRA team.

The Assessment Execution Stage (Section 3.5) begins with the onsite assessment activities. Assessment
activities involve identification and evaluation of critical technology elements (CTEs), determination of
TRLs, TRA reporting and a close-out briefing. The Assessment Stage ensures appropriate data are
gathered, appropriate elements are assessed, and assessment results are adequately documented.

The TMP preparation (Section 4.0) begins after the factual accuracy review is conducted on the drafted
TRA Report. The TMP ensures the actions required to develop the technologies to the required levels are
documented.

A typical timeline for a TRA is provided in Table 4. A typical timeline for a TMP is provided in Table 5.
However, the timing for each of these will vary considerably based on the complexity of the project.
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Figure 3 Technology Readiness Assessment Process Diagram

Technology Readiness Assessment Process Flowchart (page 1 of 3)
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Figure 3 Technology Readiness Assessment Process Diagram (continued)

Technology Readiness Assessment Process Flowchart (page 2 of 3)
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Figure 3 Technology Readiness Assessment Process Diagram (continued)

Technology Readiness Assessment Process Flowchart (page 3 of 3)
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Table 4 Typical TRA Timeline

Activity Typical Time Frame
TRA Requested Time 0
TRA Plan Submitted to EM-20 Week 2
TRA Team Established by EM-20 Week 8
Critical Documents Distributed to Team Week 12
Onsite Assessment Activities Begin Week 16
Draft TRA Report Issued for Comment Week 20
Final TRA Report Issued Week 24

Table 5 Typical TMP Timeline

Activity Typical Time Frame
Begin TMP Week 0
Draft TMP Completed Week 8
Review TMP Week 10
Final TMP Week 12
Prepare Test Plans Including Cost and Schedule Week 20
Approve Test Plans Week 24

Incorporate Test Plans Into Baseline

Project Dependent

3.2 Key Roles and Responsibilities
3.2.1 DOEEM

e Requests a TRA as appropriate.

e Recommends potential TRA Team candidates to EM-20.
e Approves TRA Plans for TRAs requested by DOE EM.

¢ Reviews drafted TRA Report for TRAS requested by DOE EM.

e Approves TMP for TRAS requested by DOE EM.

3.2.2 EM-20

e  Ownsthe TRA/TMP process.
e Requestsa TRA.

e Provides input to the Requester for development of TRA Plans.

o ldentifies, approves and establishes the TRA Team.

e Trains team members on the TRA/TMP process.

e Approves all TRA Plans.
e Reviews all TRA Reports.
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e Reviews all TMPs.
e Briefs TRA team at Kickoff Meeting
3.2.3 Federal Project Director

e Requestsa TRA.
e Assigns a DOE Liaison.
e Prepares TRA Plans for TRASs requested by the Federal Project Director.
e Requests assignment of Contractor Liaison.
e  Performs factual accuracy review of drafted TRA Report.
e Reviews and approves TMP.
e Incorporates TMP details into project risk management plan.
3.2.4 DOE Liaison

e  Serves as the primary DOE interface with the TRA Team.

e Reviews and approves the list of reference documents to be provided to the TRA team to ensure
completeness and absence of bias.

e Distributes documents assembled by the Contractor Liaison to the TRA Team.

e Conducts TRA Kickoff Meeting jointly with Team Leader.

e Provides administrative and technical editing support to the TRA Team as needed.

e Coordinates the factual accuracy review of the TRA Report.

e Reviews factual accuracy review comments to ensure they are within the factual accuracy scope.

o Assembles factual accuracy review comments and forwards to the TRA Team Leader.

3.2.5 Contractor

e Assigns a Contractor Liaison.

e Provides technology information in the form of tours, briefings, documents and test information.
e  Performs factual accuracy review of drafted TRA Report.

e  Prepares the TMP.

e  Prepares detailed test plans that implement the TMP.

e Implements test plans.

3.2.6 Contractor Liaison

e Compiles and distributes a listing of technology elements to the TRA Team.
e  Serves as the conduit for communication between the TRA Team and Contractor.

e Coordinates with the Team Leader on arrangements, facilities and resources at the site for the
assessment.

o Coordinates briefings and tours of site facilities for the TRA Team as applicable.

e Coordinates the conduct of the Contractor factual accuracy review of the TRA Report.
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Coordinates the Contractor reviews of the TRA report and TMP.

3.2.7 Team Leader

Serves as the TRA Team primary point of contact.

Reviews Team Members’ qualifications to ensure that the team has the appropriate expertise and
sufficient capability to execute the assessment.

Develops TRA schedule with input from EM-20 and team members.

Is accessible during the entire review process, and actively participates in the process described in
the TRA plan. This commitment includes development of written input, and participation in team
meetings.

Organizes the team’s work and makes assignments so that the Team Members’ on-site time is well
spent and will provide the required products.

Reviews the TRA request to assure that specific topics or emphasis requested are properly
understood and identified in the TRA plan. Obtains clarification from the requesting DOE
official, as appropriate.

Coordinates arrangements and agenda for the TRA with the DOE Liaison.

Accepts requests for additional information from team members following initial review of
materials provided in advance; communicates these requests to the DOE Liaison; obtains
agreement on time for responses to requests.

Conducts team conference call approximately two weeks prior to beginning the TRA to confirm
arrangements and to clarify questions from the team members.

Coordinates team’s arrival at the site of the assessment. Identifies required check-in at site
security office and time and place for initial team meeting with project officials.

Presents initial briefing describing review team charge and review process to on-site project
participants.

Participates as a subject-matter-expert for assigned technology areas.

Requires team members to provide summary bases for all TRL determinations to allow team
review and discussion.

Establishes responsibilities among team members and timelines for completion of detailed write-
ups supporting assessment results.

Conducts and provides a copy of the exit brief for on-site project participants with support from
team members as appropriate.

Assembles and edits initial and final drafts of the TRA report and all briefings.
Reviews and consolidates all Team comments to ensure consistency throughout the report.

Provides a draft copy of the report to all members of the Review Team for final consensus on the
content and to the Federal Project Director for a review for factual accuracy of the observations
included.

Incorporates team member comments as appropriate as the final authority on the report content.
Corrects errors in fact identified by the project team review. Because a significant level of effort
may be required to incorporate comments, the Team Leader may task Team Members to rewrite
their sections as appropriate.

Approves the final report and issues report to the Federal Project Director.
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3.2.8 Team Members

e Serve as subject matter experts in technical areas relevant to the technology under review. They
are independent from the entities responsible for decision-making and implementation of the
technology being reviewed. Specifically, they shall not be individuals who are from offices
assigned direct line management responsibility for the work being reviewed.

o Objectively assess technologies, determine associated TRLs and document associated bases for the
TRL determinations.

e Review all advanced materials provided prior to the assessment and advise the Team Leader, if
additional information is needed.

e Finalize listing of CTEs to be assessed.
o Participate in all pre-assessment conference calls.

e Be willing and capable of staying on-site during assessment execution, and to actively participate
in the process described in the Team Meeting.

o Ensure receipt of all advance documentation and advise the Team Leader if other arrangements
need to be made.

e Participate in the on-site assessment.
e  Submit draft input in accordance with this guidance.

e Prepare questions resulting from review of advanced material received and provide to Team
Leader in advance. Only the Team Leader will coordinate with the site.

e Communicate directly with identified project participants to clarify understanding of material
review.

o Seek clarification from project participants concerning perceived omissions or deficiencies.
e  Prepare written comments on a timely basis as required by the Review.

e Ensure their comments are unclassified and coordinate their comments with an Authorized
Derivative Classifier if there is a question.

o Review draft report to assure determinations are accurately described and to identify possible
conflicts.

e Ensure availability for follow-up consultations.

3.3 TRA Team Independence

Independence of the TRA Team (Team Leader and Team Members) is a key requirement for conducting
TRAs. Ideally, the TRA Team should be comprised of individuals from a different organization and site
than is being assessed. In any event, the Team Leader should be a DOE employee (or DOE consultant)
from a different organization than is being assessed. However, selection of purely independent TRA
Teams may not be possible due to the subject matter being assessed, the availability of subject matter
experts, and the timing of assessments. As a minimum, the Team Leader and Team Members must be
independent from the project team implementing the technical scope; the Team Leader should not be from
the organization responsible for the implementation of the technology being assessed. For example, Team
Members should not be DOE employees or contractors affiliated with the project (or competing projects) to
be reviewed.

Any exceptions to the guidelines for TRA Team independence require approval by EM-20.
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3.4 Assessment Planning

The steps in planning a TRA are summarized below. These steps are illustrated in the Technology
Readiness Assessment Process Diagram in Figure 3, and additional information regarding the major steps is
provided in the sections that follow.

1.

10.

11.

DOE EM, EM-20, or the Federal Project Director requests a TRA. The TRA Request must be
written to include a brief description of scope, desired completion date, funding source and the
purpose for the request (e.g., upcoming critical decision, technology down selection). An annual
schedule of TRAs will be established for DOE EM projects.

The Federal Project Director, with input from EM-20, develops a TRA Plan that outlines how the
review will be conducted. The TRA Plan contains the elements detailed in Section 3.4.1 and in
Attachment A.

The TRA Requester and EM-20 approve the TRA Plan and forward the approved plan to the
Federal Project Director.

EM-20, with input from other entities with a vested interest (e.g., DOE EM, the Federal Project
Director), establishes the TRA Team. In establishing the team, EM-20 ensures available funding,
approved contractual agreements and Team Member availability. Refer to Section 3.3 for
guidance regarding Team independence.

The Federal Project Director assigns a DOE Liaison.
The Contractor assigns a Contractor Liaison.

The Contractor Liaison compiles a listing of reference documents for the technology to be
reviewed and distributes critical documents to the DOE Liaison who forwards them to the TRA
Team. Considerations for the identification and distribution of critical documentation are
provided in Section 3.4.2.

The Team Leader conducts a pre-assessment team training meeting. The purpose of the pre-
assessment team training meeting is to provide the team an overview of the TRA/TMP process, to
review the TRA Plan, and the subject technology.

The TRA Team develops and finalizes the TRA meetings schedule.

The Contractor Liaison coordinates availability of onsite resources/equipment needed by the TRA
Team. Typical considerations regarding onsite meeting facilities and resources are provided in
Section 3.4.3.

Table 6 provides a listing of implementation tips for Assessment Planning.

3.4.1 TRAPIlan

The Federal Project Director is responsible for developing the Plan. The Plan is a detailed working plan for
conduct of the TRA. Successful implementation of the plan relies on the Review Team, DOE EM-20, and
the Contractor. Therefore, the Federal Project Director should actively seek the input of these entities
during development of the plan. The developed Plan is submitted by the Federal Project Director to the
TRA Requester and DOE EM-20 for approval. DOE EM-20 ensures allocation of required funding.

The TRA Plan:

Identifies the TRA requester.

Identifies the technology (or technologies) being assessed.
Establishes the scope of the assessment.

Provides a listing of the TRA Team.

Identifies the estimated cost for conduct of the TRA.
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e Provides a milestone and deliverables schedule.

While the structure of each TRA Plan is the same, the content is specifically tailored for each project. The
TRA Plan helps the TRA Team coordinate activities during the assessment.

See Attachment A for additional information regarding the format of the TRA Plan.

3.4.2 Documentation for Review

An important aspect of planning the TRA is the advanced review of critical documentation. The Contractor
Liaison is responsible for coordinating the identification and distribution of critical documentation. To the
maximum extent possible, the critical documentation should be distributed to Team Members (via the DOE
Liaison) at least 4 weeks prior to the scheduled assessment. Submission of the critical documentation is
expected to be as an entire package and represent a ‘current state’ of development.

The critical documentation pertinent to a TRA varies but generally includes: design reports, technology
reports, technology bases documents, value engineering studies, technology alternatives studies, relevant
regulatory information, and DOE or program reference documents.

3.4.3 Onsite Meeting Facilities, Resources and Logistics

Prior to the onsite assessment, the Team Leader, DOE Liaison and the Contractor Liaison discuss the
facilities and equipment needed during the conduct of the TRA. Typical considerations regarding onsite
meeting facilities,, resources and logistics are:

e Conference Room in un-cleared area or in area accessible to un-cleared team members with
cleared team member escorts, if necessary.

e Office space, two (2) additional offices for small group discussions (accessible to un-cleared team
members with cleared team member escorts if necessary).

e Teleconference capability.
e  Computer with printing capabilities, Microsoft Word and PowerPoint installed.
e Telephone, internet and Fax access.

e Define site/project clearance requirements for personnel related equipment such as government
and non-government owned laptop computers.

e  Process site badge(s) as necessary.

e ldentify security information for site visit.

o ldentify personnel to conduct classification reviews of documentation generated during the review.
o Define training required by Team Members for access to facilities.

The Contractor Liaison ensures that the requested resources are readily available at the start of the onsite
assessment. Additional resources identified after the start of Assessment Activities are communicated to
the Contractor Liaison by the Team Leader. Proper planning should eliminate the need for additional
resources; however, the expectation is that the Contractor Liaison will respond promptly to any additional
resource requests.
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Table 6 Implementation Tips for Assessment Planning

Planning

Define the assessment scope clearly and concisely. The definition should describe what is within
the scope of the assessment and what is not in the scope of the assessment.

Up-front review of documents by the Review Team will streamline initial meetings (e.g., Kick-
Off meeting) by reducing the need for overviews.

Early in the assessment, address how responses to assessment criteria and the associated bases
will be reported and tracked.

Team Selection

Team members should be independent of any corporate accountability or responsibilities for
managing the technology being assessed.

Team members should be free of any conflict-of-interest with respect to potential benefit due to
recommendations identified during the assessment

The Team Leader should have demonstrated ability regarding preparation, scheduling,
organization and execution of assessment team activities.

Industrial experts (for technologies that are industrial in size and therefore different than many of
the Laboratory technologies) and experts from other laboratories with similar technologies should
be considered.

Ensure that there are firm commitments from the team members and/or identify any conflicts
early.

Allow time and funding for the acquisition of team members through contracts.

Team size will be dictated by project complexity and size and reviewer expertise. There should
be at least 1 assessor with expertise in each major technical area of the project.

Team Readiness

Conduct team building activities early in the TRA process to improve interactions and
communications.

Establish team communication guides early, i.e. status calls, distribution lists.
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3.5 Assessment Execution

The steps in conducting a TRA are summarized below. These steps are illustrated in the Technology
Readiness Assessment Process Diagram in Figure 3, and additional information regarding the major steps is
provided in the sections that follow.

1.

10.

11.

12.

13.

14,

The TRA Team Leader and the DOE Liaison conduct a Kick-Off Meeting at the assessment site
location.

The Contractor provides briefings and conducts tours of site facilities applicable to the development of
the technology being assessed.

Based on the process descriptions, the Team finalizes the list of CTEs.

The Team reviews pertinent documentation and applies the TRL assessment criteria to determine the
TRL for each CTE. The documented bases for the criteria scoring are recorded during the meeting.
To aid in review of TRL determinations, each Team Member maintains adequate notes from their
information-gathering activities.

Team members conduct due diligence reviews of the TRL determinations via detailed document
reviews to ensure that the bases for the scoring are fully supported in the appropriate technical reports.
TRL determinations are finalized after the due diligence review.

The Team Leader is responsible for keeping the Federal Project Director and EM-20 informed of the
progress of the TRA and TRL determinations as they are identified. This may include periodic
meetings during the onsite assessment period. The frequency and formality of these updates is
dependent on the length of the assessment period.

The Team prepares the initial draft TRA Report.

The Team reviews the draft TRA Report to ensure the report is clear, concise and within the scope of
the assessment.

The DOE Liaison and Contractor perform a factual accuracy review of the draft TRA Report. Then,
the Team revises the draft report as needed based on the factual accuracy review.

The Contractor initiates development of the TMP based on the draft TRA report.

The revised draft TRA report is submitted to the Federal Project Director, EM-20, and, DOE-EM
management (if DOE EM was the TRA Requester) for review. The Team revises the TRA Report
based on comments received and approves the final report.

The final TRA report is distributed to the Federal Project Director, EM-20, and DOE-EM
management.

The Team Leader conducts a Close-Out Meeting with Federal Project Director, EM-20, and DOE-EM
management on the determined TRLs, their bases, and needs identified to mature the technology.

Table 7 provides a listing of implementation tips for Assessment Execution.

3.5.1 Kick-Off Meeting

The Kick-Off Meeting marks the start of Assessment activities. The purpose of the Kick-Off Meeting is to
1) introduce the TRA Team and key project personnel, 2) review the primary objective of the TRA and the
identified assessment criteria, 3) convey the logistics for TRA activities, and 4) begin the TRA assessment.
The Federal Project Director and the DOE Liaison are responsible for the Kick-Off Meeting. Attendance is
usually limited to the Team Members, DOE EM-20, TRA Requestor, Contractor Liaison, and Contractor
personnel.
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At the Kick-Off Meeting, briefings are presented by EM-20 and Federal Project Director. EM-20 should
brief the TRA team to describe 1) related technology experience elsewhere in the DOE complex and
ongoing related technology maturation efforts and 2) how the TRA/TMP results will be used in specific
future EM decisions. Contractor personnel provide an overview of the technology and its development
status. Briefings will be in the form of formal presentations to the Team using support materials such as
view graphs, charts, drawings, or photos. Presentations should allow for questions and answers within the
allotted time. Detailed information should be transmitted via supplemental handouts. The Team is the
primary audience for the presentations, but other individuals may attend, particularly if their presence
would be advantageous in answering questions from the Team. When the agenda calls for discussion time,
or at the conclusion of a particular topic presentation, a more informal round-table format is appropriate.
These presentations should also address questions submitted by the Team in advance. Pre-existing
presentations may be utilized if still current.

A sample Kick-Off meeting agenda is provided in Attachment C. As shown in Attachment C, a tour of the
facilities should be included if this information will aid the Team’s understanding of the project and/or
technology being reviewed.

3.5.2 Critical Technology Elements (CTE) Identification

The following is the definition of a CTE as provided by DoD Technology Readiness Assessment (TRA)
Deskbook, May 2005:

A technology element is “critical” if the systems being acquired depend on the
technology element to meet operational requirements (with acceptable
development cost, and schedule and with acceptable production and operations
costs) and if the technology element or its application is either new or novel.
Said another way, an element that is new or novel or being used in a new or
novel way is critical if it is necessary to achieve the successful development of a
system, its acquisition, or its operational utility.

CTE identification is fundamental to the TRA process. The TRA Team is responsible for identifying and
documenting CTEs. Early in TRA planning, the Team Leader requests that the Contractor Liaison compile
a list of technology elements. This listing should be based on a comprehensive review of the project’s
established work breakdown structure and process flowsheets. The Team then determines the CTEs using
a 2-step process, which utilizes two sets of questions to evaluate each technology element. The questions
are provided in Attachment B. A technology element must have a positive response to at least one question
in each question set for a determination as a CTE.

Team discussions should be utilized to resolve any disagreements between Team Members on CTE
determinations. If consensus cannot be reached, the Team Leader makes the CTE determination. Also, the
Federal Project Director has the discretion to add CTEs to the listing generated by the Team.

3.5.3 Technology Readiness Level Assessment

A modified version of the DoD TRL Calculator has been used extensively during the conduct of DOE-EM
TRAs. The TRL Calculator is a two-step process. First, a set of top-level questions (Table D1 of
Attachment D) is used to determine the anticipated TRL. The anticipated TRL is determined from the
question with the first “yes” answer. Second, evaluation of the detailed questions (Tables D2 through D7
of Attachment D) is started one level below the anticipated TRL. To attain a specific TRL, the CTE must
receive a “yes” response to all questions at the TRL level. If it is determined from the detailed questions
that the technology has not attained the maturity of the starting level, then the next levels down are
evaluated in turn until the TRL is determined.

TRLs are documented within the TRA Report. As a minimum, the TRL should be expressed numerically
and described in text. Additionally, the basis for the TRL determination should be clearly and concisely
documented.
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3.5.4 Due Diligence Reviews

Following the initial TRL determination, individual Team Members conduct due diligence reviews by
detailed study of reference documents and, if needed, by personal interviews. Even though some
Contractor personnel provide presentations to the Team as a whole, individual reviewers may be assigned
responsibility for analyzing and assessing assigned CTE TRLs and providing a written report of their TRL
determination and supporting basis. To improve efficiency during the interview process, breakout sessions
should be scheduled to allow non-related interviews to be held concurrently. To the extent possible, more
than one Team Member should be present for all interview sessions.

As interviews and document reviews are completed, the details of the review should be documented. The
information collected should provide the Team the ability at a later date to understand the CTE, responses
to TRL criteria, the TRL determination, and the associated bases.

3.5.5 TRA Report

The purpose of the report is to document a description of the process used to conduct the TRA and a
comprehensive explanation of the assessed TRL for each CTE. The Team Leader is responsible for
coordinating the report preparation with detailed input from Team Members. See Attachment F for the
format of the report. The report is divided into sections that may be assigned to individual Team Members.
The Team Leader compiles an initial draft of the report. A designated editor (not a Team Member) will
review the draft report for consistency in writing style and format without changing content. The draft
report will then be provided to the Review Team for a final review. It will also go to the Federal Project
Director and Contractor for a factual accuracy check as described in Section 3.5.6. To expedite the
schedule, these two reviews are often accomplished in parallel. Comments will be resolved by the Team
and incorporated by the editor. The Team Leader will issue the revised draft report to the Federal Project
Director, EM-20, and DOE-EM management. Comments will be provided to the Team Leader for
incorporation into the final TRA report. The Team Leader will enlist Team members to assist in comment
resolution as needed. After these comments have been addressed, the Team will review and approve the
final TRA report.

Lessons learned that benefit future TRAs and/or technology development projects may be identified during
the conduct of a TRA. These lessons learned should be documented within the TRA Report or they may be
documented in a separate document. In the case of a separate lessons learned document, the TRA report
should be referenced within the document and the document should be filed with the TRA report.

3.5.6 Factual Accuracy

The Federal Project Director and Contractor conduct a factual accuracy review of material presented in the
draft report. The purpose of the factual accuracy review is to identify any items of fact that are inaccurate.
Factual accuracy reviews do not include challenging the TRL scores and technical issues identified by the
Team Members. However, the Team will correct errors in fact that may result in a change in TRL scores or
identified technical issues.

3.5.7 Close-Out Meeting

The Close-Out Meeting, conducted after completion of the final TRA report, marks the end of Assessment
activities. The Team Leader is responsible for presenting the results of the assessment at the Close-Out
Meeting. The purpose of the Close-Out Meeting is to brief the Federal Project Director, EM-20, and DOE-
EM management on TRL determinations and associated bases. A sample Close-Out Meeting agenda is
provided as Attachment G.
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The Team Leader or individual Team Members assigned to each CTE should make informal presentations
that describe the assessment results relative to TRL determinations and highlight those CTEs that do not
meet the maturity expectations. The Team will respond to any questions raised by the DOE EM-20, the
Federal Project Director or the Contractor. Copies of materials presented at the Close-Out Meeting are
usually made available to meeting attendees. The Close-out meeting may also include a briefing by the
Federal Project Director or Contractor on their path forward for preparing a Technology Maturation Plan, if
needed.
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Table 7 Implementation Tips for Assessment Execution

Status Meetings

e Maintain a regular form of communication between the Team and the Project such that neither is
caught off guard by new information. Typically this is a daily meeting during assessment
activities.

Issue Capture and Resolution

e A database or table format is recommended to capture the technology elements assessed,
responses to assessment criteria and determined TRLs to facilitate the review and track open
items.

e A standard form for capturing information should be used. Standard items should include: name,
e-mail, phone number, technology element, document identification, specific criteria, response,
and follow-up items.

e The Team should have a process for handling differences in professional opinions.

Report Preparation

¢ Include a technical editor as a resource to the team to help in finalizing reports.

e Build the assessment report as the review progresses rather than waiting until the assessment
activities are complete.

Comment Resolution

e Reviewers are responsible for resolving comments within their assigned technology expertise.
e The Team Leader resolves comments that are not specific to a particular technology area.
e Team Members may document non-resolvable differences of opinion in a “minority report”.

Report Distribution / Approval / Closeout

e The Team Leader should establish the distribution list for the report early in the assessment.
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4.0 TECHNOLOGY MATURATION PLAN

4.1 Process Overview

The purpose of the TMP is to describe planned technology development and engineering activities to
mature CTESs that did not receive a TRL of 6 or higher. The TMP should provide the relationship between
the planned technology development and the status of the project, particularly any upcoming Critical
Decisions. In a very limited number of instances, the Federal Project Director may be of the opinion that a
CTE receiving a TRL of 5 already has a maturation plan that is well understood, planned, scheduled for
timely completion, and adequately funded. In this case, the TMP should reflect the opinion of the Federal
Project Director and a TMP briefing should be conducted as part of Critical Decision.

4.2 TMP Preparation

The major steps in preparing a TMP are summarized below and are illustrated in the Technology Readiness
Assessment Process Flowchart (Figure 3).

1. The Contractor prepares the draft Technology Maturation Plan. Additional information on the
desired content of the plan is provided below and in Attachment G.

2. The Contractor provides the draft report to the TRA Team, Federal Project Director and EM-20
for review. To expedite the schedule, these three reviews are often accomplished in parallel. The
reviews verify 1) responsiveness to gaps identified in the draft TRA, 2) reasonableness of the
proposed approach, and 3) reasonableness of the proposed schedule and costs associated with
technology maturation requirements.

3. As applicable, the Contractor resolves review comments, revises the TMP, and forwards the
revised TMP to the Federal Project Director.

4.  The Federal Project Director approves and distributes the final report to the Contractor, DOE EM-
20, and the DOE-EM management.

5.  The Federal Project Director incorporates TMP details into project risk management plan and
forwards the revised project risk management plan to EM-20 for review.

As described in Attachment G, the TMP should summarize any previous Independent Technical Reviews,
other technical assessments, and any previous TRAs that may have contributed to the need for the TMP.
This summary should include the TRLs for each CTE as documented in the latest TRA. Previous
technology development activities that brought the technology to its current state of readiness should be
described. Also, ongoing technology development must be included because completion of this ongoing
work will define the starting point for the TMP. The TMP should describe the approach used in defining
the additional, required technology development activities that will be conducted. Approaches may include
evaluating incomplete criteria in the TRL calculator, risk assessments, and value engineering.

In preparing the TMP for relatively mature technologies, TRA results should be evaluated using a risk
evaluation and value engineering approach. Figure 4 provides a diagram of the technology maturation
planning process. An identified technology readiness issue (or technology need) is evaluated using the
systems engineering functions and requirements analysis. Then, a first order risk evaluation is conducted to
determine whether the current path can be followed with negligible risk or if alternatives (current path with
modifications or a new system) should be pursued. A more detailed, second order risk evaluation is
conducted to determine if the modifications or new system alternatives have sufficient payoff to be
incorporated into the TMP.
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In describing the required technology development activities, specific maturation plans must be prepared
for each CTE assessed at less than TRL 6. The plans for each CTE must include:

Key Technology Addressed
Obijective

Current State of Art

Technology Development Approach
Scope

Schedule

Budget

O O0OO0OO0OO0OO0O0

The high-level schedule and budget (including the total maturation costs) that incorporate the major
technology development activities for each CTE must be provided. Any major decision points such as
proceeding with versus abandoning the current technology or selection of a backup technology, should be
included in the schedule. More detailed schedules will be prepared for executing and managing the work.

4.3 TMP Execution

After the TMP has been approved, the Contractor will prepare detailed test plans to conduct the technology
development activities described in the TMP. These test plans will define the test objectives, relevant
environment (stimulant versus actual waste), the scale of the planned tests, and performance targets (or
success criteria) for the tests. Then, more detailed cost and schedule estimates will be prepared by the
Contractor to support preparation of a Baseline Change Proposal (BCP), if needed. The Federal Project
Director will approve any needed BCPs.

The contractor may conduct the technology development in house or work with DOE to select a technology
developer by open procurements to industry, solicitations from EM-20, identification of national
laboratories with appropriate expertise, etc. Schedule status will be maintained by the contractor based on
periodic updates from the technology development performer. Any significant changes in scope and
schedule will require formal change control by the contractor and DOE organization providing the funding.

Technical reports will be written as major technology development tasks are completed. A Final Technical
Report will be prepared when all of the technology development tasks in the TMP have been completed as
required by the TRL 6 criteria.
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Figure 4 Technology Maturation Planning Process
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5.0 ATTACHMENTS

Attachment A, TRA Plan

Attachment B, CTE Identification Criteria
Attachment C, Kick-Off Meeting Agenda
Attachment D, TRL Assessment Criteria
Attachment E, TRA Report Format

Attachment F, Close-Out Meeting Agenda
Attachment G, Technology Maturation Plan Format
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Attachment A, TRA Plan
(Page 1 of 3)

INTRODUCTION

Briefly state who requested the TRA, what organization is responsible for conducting the TRA,
and what technology is to be assessed. State where the technology is being developed (i.e., facility,
site).

PURPOSE

Briefly state the objective of the TRA. Specifically, state how the customer will use the results
from the TRA. Additionally, state any other drivers for conduct of the TRA (e.g., Critical Decision
milestone support, technology downselect support).

TECHNOLOGY BACKGROUND

Provide a general description of the technology and the project supported by the technology. The
description should include details regarding the function that the technology accomplishes for the
project and a brief summary of status of the technology development. Additionally, summarize the
results of any previous TRAs conducted on the technology.

TRA Team
Include a table that lists the position, title, name and area of expertise of each TRA Team Member.
Position Title Company Name Area of
Expertise
Team Leader Person 1 Title Person 1 company | Person 1 name | Person 1
expertise
Team Member Person 2 Title Person 2 company | Person 2 name | Person 2
expertise
Team Member Person 3 Title Person 3 company | Person 3 name | Person 3
expertise
Team Member Person 4 Title Person 4 company | Person 4 name | Person 4
expertise

TRA ESTIMATED SCHEDULE

Task Number | Projected Duration Task Description

1 6 weeks Establish TRA Team

2 4 weeks Distribute critical documents to Team
3 4 weeks Conduct onsite assessment activities
4 4 weeks Draft TRA Report

5 4 weeks Issue Final Report

TRA ESTIMATED COST

Provide an estimate of the total man-hours and associated cost for conduct of the TRA.
Additionally, state the organization responsible for funding the TRA.

DEFINITIONS

REFERENCES
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Attachment B, Critical Technology Elements (CTE) Identification Criteria

A CTE is identified if there is at least one positive response for each set of criteria

Set 1 - Criteria Yes No

e Does the technology directly impact a functional requirement of the
process or facility?

e Do limitations in the understanding of the technology result in a
potential schedule risk, i.e., the technology may not be ready for
insertion when required?

e Do limitations in the understanding of the technology result in a
potential cost risk, i.e., the technology may cause significant cost
overruns?

e Are there uncertainties in the definition of the end state
requirements for this technology?

Set 2 - Criteria Yes No

e Is the technology new or novel?

e Is the technology modified?

e Has the technology been repackaged so a new relevant environment
is realized?

o Isthe technology expected to operate in an environment and/or
achieve performance beyond its original design intention or
demonstrated capability?
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Attachment C, Kick-Off Meeting Agenda

Topic Presenter

Review Team and Field Office Introductions Team Leader and Field Office
Representative or Contractor
Liaison

Purpose of Assessment Team Leader

Scope of Assessment Team Leader

TRA Process Overview Team Leader

Technology overview and status Field Office Representative or
Contractor Liaison

Site tour (as needed) Field Office Representative or
Contractor Liaison

Begin assessment process Team
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Attachment D, Technology Readiness Level Assessment Criteria

Table D1. Top Level Questions for Determining Anticipated TRL

Top-Level Question

Yes/No

If Yes, Then
Basis and Supporting Documentation

TRL 9

Has the actual equipment/process
successfully operated in the full
operational environment (hot
operations)?

TRL 8

Has the actual equipment/process
successfully operated in a limited
operational environment (hot
commissioning)?

TRL7

Has the actual equipment/process
successfully operated in the relevant
operational environment (cold
commissioning)?

TRL 6

Has prototypical engineering scale
equipment/process testing been
demonstrated in a relevant
environment?

TRLS

Has bench-scale equipment/process
testing been demonstrated in a
relevant environment?

TRL 4

Has laboratory-scale testing of
similar equipment systems been
completed in a simulated
environment?

TRL 3

Has equipment and process analysis
and proof of concept been
demonstrated in a simulated
environment?

TRL 2

Has an equipment and process
concept been formulated?

TRL1

Have the basic process technology
process principles been observed and
reported?
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.2. TRL 1 Questions for Critical Technical Element

T/P/IM Y/N Criteria Basis and Supporting Documentation

T 1. "Back of envelope" environment

T 2. Physical laws and assumptions used
in new technologies defined

T 3. Paper studies confirm basic
principles

P 4. Initial scientific observations
reported in journals/conference
proceedings/technical reports.

T 5. Basic scientific principles observed
and understood.

P 6. Know who cares about the
technology, e.g., sponsor, funding
source, etc.

T 7. Research hypothesis formulated

T 8. Basic characterization data exists

P 9. Know who would perform research
and where it would be done

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.3. TRL 2 Questions for Critical Technical Elements

T/P/IM | YIN Criteria Basis and Supporting Documentation

P 1.  Customer identified

T 2. Potential system or components have
been identified

T 3. Paper studies show that application is
feasible

P 4.  Know what program the technology
would support

T 5. An apparent theoretical or empirical
design solution identified

T 6. Basic elements of technology have
been identified

T 7.  Desktop environment (paper studies)

T 8.  Components of technology have
been partially characterized

T 9. Performance predictions made for
each element

P 10. Customer expresses interest in the
application

T 11. Initial analysis shows what major
functions need to be done

T 12. Modeling & Simulation only used to
verify physical principles

P 13. System architecture defined in terms
of major functions to be performed

T 14. Rigorous analytical studies confirm
basic principles

P 15. Analytical studies reported in
scientific journals/conference
proceedings/technical reports.

T 16. Individual parts of the technology
work (No real attempt at integration)

T 17. Know what output devices are
available

P 18. Preliminary strategy to obtain TRL
Level 6 developed (e.g. scope,
schedule, cost)

P 19. Know capabilities and limitations of
researchers and research facilities

T 20. The scope and scale of the waste
problem has been determined

T 21. Know what experiments are required
(research approach)

P 22. Qualitative idea of risk areas (cost,
schedule, performance)

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.4. TRL 3 Questions for Critical Technical Elements

T/P/IM | YIN Criteria Basis and Supporting Documentation
T 1.  Academic (basic science) environment
P 2. Some key process and safety

requirements are identified

T 3. Predictions of elements of technology
capability validated by analytical
studies

P 4.  The basic science has been validated at
the laboratory scale

T 5. Science known to extent that
mathematical and/or computer models
and simulations are possible

P 6.  Preliminary system performance
characteristics and measures have been
identified and estimated

T 7.  Predictions of elements of technology
capability validated by Modeling and
Simulation (M&S)

M 8.  No system components, just basic
laboratory research equipment to
verify physical principles

T 9. Laboratory experiments verify
feasibility of application

T 10. Predictions of elements of technology
capability validated by laboratory
experiments

P 11. Customer representative identified to
work with development team

P 12. Customer participates in requirements
generation

P 13. Requirements tracking system defined
to manage requirements creep

T 14. Key process parameters/variables and
associated hazards have begun to be
identified.

M 15. Design techniques have been
identified/developed

T 16. Paper studies indicate that system
components ought to work together

P 17. Customer identifies technology need
date.

T 18. Performance metrics for the system
are established (What must it do)

P 19. Scaling studies have been started

M 20. Current manufacturability concepts
assessed

M 21. Sources of key components for
laboratory testing identified

T 22. Scientific feasibility fully
demonstrated

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.4. TRL 3 Questions for Critical Technical Elements (Continued)

T/P/IM | YIN Criteria Basis and Supporting Documentation

T 23. Analysis of present state of the art
shows that technology fills a need

P 24. Risk areas identified in general terms

P 25. Risk mitigation strategies identified

P 26. Rudimentary best value analysis
performed for operations

T 27. Key physical and chemical properties
have been characterized for a number
of waste samples

T 28. A simulant has been developed that
approximates key waste properties

T 29. Laboratory scale tests on a simulant
have been completed

T 30. Specific waste(s) and waste site(s) has
(have) been defined

T 31. The individual system components
have been tested at the laboratory scale

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.5. TRL 4 Questions for Critical Technical Elements

T/PIM

Y/N

Criteria

Basis and Supporting Documentation

Key process variables/parameters
been fully identified and
preliminary hazard evaluations
have been performed.

Laboratory components tested are
surrogates for system components

Individual components tested in
laboratoryf or by supplier

Subsystems composed of multiple
components tested at lab scale
using simulants

Modeling & Simulation used to
simulate some components and
interfaces between components

Overall system requirements for
end user's application are known

Overall system requirements for
end user's application are
documented

System performance metrics
measuring requirements have been
established

Laboratory testing requirements
derived from system requirements
are established

10.

Available components assembled
into laboratory scale system

11.

Laboratory experiments with
available components show that
they work together

12.

Analysis completed to establish
component compatibility (Do
components work together)

13.

Science and Technology
Demonstration exit criteria
established (S&T targets
understood, documented, and agreed
to by sponsor)

14.

Technology demonstrates basic
functionality in simulated
environment

M

15.

Scalable technology prototypes have
been produced (Can components be
made bigger than lab scale)

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment D, Technology Readiness Level Assessment Criteria (continued)

Table D.5. TRL 4 Questions for Critical Technical Elements (Continued)

T/PIM

Y/N

Criteria

Basis and Supporting Documentation

P

16.

Draft conceptual designs have been
documented (system description,
process flow diagrams, general
arrangement drawings, and material
balance)

17.

Equipment scale-up relationships
are understood/accounted for in
technology development program

18.

Controlled laboratory environment
used in testing

19.

Initial cost drivers identified

20.

Integration studies have been started

21.

Formal risk management program
initiated

22.

Key manufacturing processes for
equipment systems identified

23.

Scaling documents and designs of
technology have been completed

24.

Key manufacturing processes
assessed in laboratory

PIT

25.

Functional process description
developed. (Systems/subsystems
identified)

26.

Low fidelity technology “system”
integration and engineering
completed in a lab environment

27.

Mitigation strategies identified to
address manufacturability/
producibility shortfalls

28.

Key physical and chemical
properties have been characterized
for a range of wastes

29.

A limited number of simulants have
been developed that approximate the
range of waste properties

30.

Laboratory-scale tests on a limited
range of simulants and real waste
have been completed

31.

Process/parameter limits and safety
control strategies are being explored

32.

Test plan documents for
prototypical lab- scale tests
completed

P

33.

Technology availability dates
established

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Table D.6. TRL 5 Questions for Critical Technical Elements

T/PIM | YIN

Criteria

Basis and Supporting Documentation

The relationships between major
system and sub-system parameters
are understood on a laboratory scale.

Plant size components available for
testing

System interface requirements
known (How would system be
integrated into the plant?)

Preliminary design engineering
begins

Requirements for technology
verification established

Interfaces between
components/subsystems in testing
are realistic (bench top with realistic
interfaces)

Prototypes of equipment system
components have been created
(know how to make equipment)

Tooling and machines demonstrated
in lab for new manufacturing
processes to make component

High fidelity lab integration of
system completed, ready for test in
relevant environments

10.

Manufacturing techniques have been
defined to the point where largest
problems defined

11.

Lab-scale, similar system tested
with range of simulants

12.

Fidelity of system mock-up
improves from laboratory to bench-
scale testing

13.

Availability and reliability (RAMI)
target levels identified

14.

Some special purpose components
combined with available laboratory
components for testing

15.

Three dimensional drawings and
P&IDs for the prototypical
engineering-scale test facility have
been prepared

16.

Laboratory environment for testing
modified to approximate operational
environment

17.

Component integration issues and
requirements identified

18.

Detailed design drawings have been
completed to support specification
of engineering-scale testing system

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Table D.6. TRL 5 Questions for Critical Technical Elements (continued)

T/PIM

Y/N

Criteria

Basis and Supporting Documentation

T

19.

Requirements definition with
performance thresholds and
objectives established for final plant
design

20.

Preliminary technology feasibility
engineering report completed

21.

Integration of modules/functions
demonstrated in a laboratory/bench-
scale environment

22.

Formal control of all components to
be used in final prototypical test
system

23.

Configuration management plan in
place

24,

The range of all relevant physical
and chemical properties has been
determined (to the extent possible)

25.

Simulants have been developed that
cover the full range of waste
properties

26.

Testing has verified that the
properties/performance of the
simulants match the
properties/performance of the actual
wastes

217.

Laboratory-scale tests on the full
range of simulants using a
prototypical system have been
completed

28.

Laboratory-scale tests on a limited
range of real wastes using a
prototypical system have been
completed

29.

Test results for simulants and real
waste are consistent

30.

Laboratory to engineering scale
scale-up issues are understood and
resolved

31.

Limits for all process
variables/parameters and safety
controls are being refined

32.

Test plan for prototypical lab-scale
tests executed — results validate
design

33.

Test plan documents for
prototypical engineering-scale tests
completed

P

34.

Risk management plan documented

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Table D.7. TRL 6 Questions for Critical Technical Elements

T/PIM

Y/N

Criteria

Basis and Supporting Documentation

The relationships between system
and sub-system parameters are
understood at engineering scale
allowing process/design variations
and tradeoffs to be evaluated.

Availability and reliability (RAMI)
levels established

Preliminary design drawings for
final plant system are complete

Operating environment for final
system known

Collection of actual maintainability,
reliability, and supportability data
has been started

Performance Baseline (including
total project cost, schedule, and
scope) has been completed

Operating limits for components
determined (from design, safety and
environmental compliance)

Operational requirements document
available

Off-normal operating responses
determined for engineering scale
system

10.

System technical interfaces defined

11.

Component integration
demonstrated at an engineering
scale

12.

Scaling issues that remain are
identified and understood.
Supporting analysis is complete

13.

Analysis of project timing ensures
technology will be available when
required

14.

Have established an interface
control process

15.

Acquisition program milestones
established for start of final design
(CD-2)

16.

Critical manufacturing processes
prototyped

17.

Most pre-production hardware is
available to support fabrication of
the system

T

18.

Engineering feasibility fully
demonstrated (e.g. would it work)

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Table D.7. TRL 6 Questions for Critical Technical Elements (continued)

T/PIM

Y/N

Criteria

Basis and Supporting Documentation

M

19.

Materials, process, design, and
integration methods have been
employed (e.g. can design be
produced?)

20.

Technology "system” design
specification complete and ready for
detailed design

21.

Components are functionally
compatible with operational system

22.

Engineering-scale system is high-
fidelity functional prototype of
operational system

23.

Formal configuration management
program defined to control change
process

24.

Integration demonstrations have
been completed (e.g. construction of
testing system)

25.

Final Technical Report on
Technology completed

26.

Process and tooling are mature to
support fabrication of
components/system

27.

Engineering-scale tests on the full
range of simulants using a
prototypical system have been
completed

28.

Engineering to full-scale scale-up
issues are understood and resolved

29.

Laboratory and engineering-scale
experiments are consistent

30.

Limits for all process
variables/parameters and safety
controls are defined

T

31.

Plan for engineering-scale testing
executed - results validate design

M

32.

Production demonstrations are
complete (at least one time)

T-Technology, technical aspects; M-Manufacturing and quality; P-Programmatic, customer focus, documentation
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Attachment E, TRA Report Format
(Page 1of 1)

REPORT CONTENT:

EXECUTIVE SUMMARY

Briefly state who requested the TRA, what organization was responsible for conducting the TRA, what
technology was assessed. Provide a summary table of the CTEs and corresponding TRLs determined
during the review

INTRODUCTION

Technology Reviewed
Provide a detailed description of the technology that was assessed.

TRA Process
Provide an overview of the approach used to conduct the TRA. Reference applicable planning documents.

RESULTS
Provide the following for each Critical Technology Element assessed:

e Function
Describe the CTE and its function.

e Relationship to Other Systems
Describe how the CTE interfaces with other systems.

e Development History and Status
Summarize pertinent development activities that have occurred to date on the CTE.

e Relevant Environment
Describe relevant parameters inherent to the CTE or the function it performs.

e Comparison of the Relevant Environment and the Demonstrated Environment
Describe differences and similarities between the environment in which the CTE has been tested and
the intended environment when fully operational.

e Technology Readiness Level Determination
State the TRL determined for the CTE and provide the basis justification for the TRL.

e Estimated Cost/Schedule
State the estimated cost and time requirements, with associate uncertainties, and programmatic risks
associated with maturing each technology to the required readiness level.

ATTACHMENTS
Include the following planning documents:
= TRAPIan
=  Supporting documentation for identification of Critical Technology Elements
=  Completed tables:
0 Top Level Questions for Determining Anticipated TRL (Attachment D Table D1)
0 TRL Questions for Critical Technical Element (Attachment D Tables D.2 through D.7)
= List of support documentation for TRL determination
= Technology Readiness Level Summary table
= Team biographies
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Attachment F, Close-Out Meeting Agenda

Topic Presenter

Purpose of Meeting Team Leader

Presentation of TRA results
= Summary of TRLs Recommendations Team Leader

Responsible Team Member(s)

= Conclusions Team Leader

Discussion All

Path Forward for TMP issuance Team Leader
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Attachment G, Technology Maturation Plan Format

(Note: The TMP is a high level summary document. It is not a collection of detailed test plans.)

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES
ABBREVIATIONS AND ACRONYMS

1.0

2.0

3.0

INTRODUCTION

Purpose of the Project

Provide a brief summary of the project’s mission, status, technology(s) being deployed, etc.
Purpose of the Technology Maturation Plan

Describe the objectives and content of this Technology Maturation Plan (TMP) and relate it to the
status of the project and any upcoming Critical Decisions.

TECHNOLOGY ASSESSMENTS OF THE PROJECT

Summary of Previous Independent Technical Reviews

Summarize any previous Independent Technical Reviews or other technical assessments that may
have contributed to the need for a Technology Readiness Assessment (TRA) and this TMP.
Summary of Previous Technology Readiness Assessment(s)

Describe the results of previous TRAs with particular emphasis on the latest TRA that is driving
this TMP. Include the definition of Technology Readiness Levels as used in the TRA. Discuss the
Critical Technology Elements (CTEs) that were determined for the project.

Technology Heritage

Summarize the previous technology development activities that brought the technology to its
current state of readiness. Include discussions of any full-scale plant deployments of the
technology in similar applications.

Current Project Activities and Technology Maturation

Describe ongoing technology development activities (if any) that were initiated prior to this TMP.
Completion of these activities should define the starting point for this TMP.

Management of Technology Maturity

Indicate the DOE and contractor organizations that will be responsible for managing the
activities described in this TMP. Include a brief discussion of key roles and responsibilities.

Technology Maturation Plan

Development of Technology Maturation Requirements

Describe the approach used in defining the required technology development activities that will be
conducted as described in this TMP. These could include evaluating incomplete criteria in the
TRL Calculator, risk assessments, and value engineering.

Life-Cycle Benefit

Briefly discuss life-cycle benefits to the project that will result from successful completion of the
TMP technology development activities.
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ATTACHMENT G, Technology Maturation Plan Format continued

e  Specific Technology Maturation Plans
Maturation plans for each CTE will be described following the format below for each CTE that
was defined in the latest TRA.
- CTEA

(0]

(o}
o

Key Technology Addressed (Describe the function that the CTE carries out in the
project.)

Obijective (Succinctly state the objective of the CTE)

Current State of Art (Describe in one paragraph the current status of the CTE including
the specific TRL assigned in the latest TRA.)

Technology Development Approach (In paragraph form, describe how the needed
technology development work to reach TRL 6 will be performed. This could include the
performing organization, location, simulant versus actual waste, etc.)

Scope (Provide a list of the key steps to be taken in performing the work. Include a table
that gives milestones, performance targets, TRL achieved at milestones, and a rough
order of magnitude cost of development.)

- CTEB

o
o
o
o
o
C

Key Technology Addressed
Obijective

Current State of Art

Technology Development Approach
Scope

TE C (etc., as needed)

4.0 TECHNOLOGY MATURITY SCHEDULE
Provide and briefly discuss a high-level schedule of the major technology development activities for
each CTE. Any major decision points such as proceeding with versus abandoning the current
technology, selection of a back-up technology, etc. should be included. Detailed schedules should be
given in test plans or used for status meetings during implementation.

5.0 SUMMARY TECHNOLOGY MATURITY BUDGET
Present the rough order of magnitude costs to reach TRL 6 for each major technology development
activity for all CTEs in the project. Include the total technology maturation costs.

6.0 REFERENCES

Appendix A.

Appendix B.

Crosswalk of identified in previous independent reviews and assessments (if
applicable)

Technology Readiness Level Calculator As Modified For DOE Office of
Environmental Management

Table 1. Technology Readiness Levels Used in this Assessment (taken from DoD)

Table 2, etc. Table(s) for each CTE, listing of test activities, planned completion date, performance targets,
resulting TRL level as each increment of testing is completed, and rough order of magnitude
costs.

Table X. Technology Maturity Budget for Project

Figure 1. Process Flow Diagram (for technology being assessed)

Figure 2. Technology Maturity Schedule

Figure 3. Project Execution Strategy Diagram



E .
M Environmental Management

safety performance cleanup closure

STANDARD
REVIEW PLAN (SRP)

Technical Framework for EM Projects Critical Decision (CD)
Milestone Review and Approval

SEPTEMBER 30, 2008

OFFICE OF ENVIRONMENTAL MANAGEMENT
U.S. DEPARTMENT OF ENERGY
WASHINGTON D. C. 20585




U.S. Department of Energy
Office of Environmental Management

External Technical Review (ETR)
Process Guide

September 2008

%u Environmental Management
safety ++ performance <+

cleanup < closure www.em.doe.gov



U.S. DOE Office of Environmental Management September 2008
External Technical Review Process Guide Page 2 of 37

TABLE OF CONTENTS

1.0 INTRODUGCTION ...ciiiitiitee ittt ettt sttt ettt e ettt s st e e s st e e e s st e e e e s nbee e e e anbbeeesanbbeeesennbeeeennnnes 3
1.1 PUIPOSE Of PrOCESS oiiiiiiiiiiiiiie i ettt e ettt e e e e e e s e e e e e e e s s e ete e e e e e e e s annstnaneeeeeeanannes 3
A ST Tod 1Co | o101 o RO PO PO TP PP PPPPPROPPPRT 3

2.0 OVERVIEW OF EXTERNAL TECHNICAL REVIEWS .......ccovii ittt 5
P2 N VT o To =T =S O PO P PPRPPRTRPTPPPPRPN 5
2.2 External Technical Reviews DefiNed ... 5
2.3 Key Roles and ResSpONSIDIITIES .....ccoi i 10
2.4 Tailoring and Timeline for External Technical REVIEW ............cccceeiiiiiiiiiiiiee e, 11

3.0 EXTERNAL TECHNICAL REVIEW PROCESS .......ciiiiiiiiiiiiee ettt sraea e 12
3.1 Pre-AssessmMent PlanninNg ......ccuuiiiieeiiiiiiiiiecce e e e e e e e bar e e e e e e e s e nnneees 12

3.1.1 Review Team Roles and Responsibilities ........ccccceeeiiiiiiiiiii e 13
3.1.2 TEAM SEIECHION ...eii ittt sttt e e et e e e st e e e e s sbbe e e e s sabaeeeea 15
I G I 1 o = o 1= SRR 15
3.1.4LIiNeS Of INQUITY (LOI) ittt e e e e s e e e e e e e et e e e e e e e e nnnnnees 16
3.1.5 Documentation fOr REVIEW .......oooiiiiiiiiiiiie et e e e e e s 17
3.1.6 Onsite Meeting Facilities and RESOUICES........cccoiiiiiiiiiiiiiiiiiee e 17
3.2 ONSITE ACHIVITIES ..ttt et e e e e et e e e e e e e e e aanb b e ee e e e e e e e e snnnbeeeeeas 20
.21 RESOUICES ...ciiiiiiiiiei ettt ettt ettt ettt ettt ettt et ettt ettt ee et eeeeeeeeteeeeeseeeseeeaeeeenennnnnns 20
3.2.2 KICK-OFf MBELING ..eeeeiiiieiii ittt et e e e e st e e e e e e e e anneees 20
G2 B 1 (=T VA= PRSP 21
I O Fo Y @ T L 1Y 1= T= 1 g Lo RPN 21
TR ==Y o Lo & {1 o [ SRR 23
TR I A =T o Lo ] fl = =T o = 1 - Lo SRR 23
3.3.2 General REPOIt GUIAANCE ....uuiiiieeiiiciiieieeee e serciee e e e e e s e sseee e e e e e e s e snnnraee e e e e e e s ennnnnees 24
TR TR N = Toa (- Lo o U - Vo YRR 24
3.3.4 1SSUE RESPONSE PIAN ..ttt et nree e 24
IR I @ Vo T =To U Lo Yo U 4 = o | A PR 24

A0 ATTACHMENTS ...ttt et e st e e e st e e s et e e e e e ata e e e s antaeaeeansaeeeeansbeeeeesreas 27
Attachment A, ETR CRAITer ...ttt e e e re e e e e e e e 28
Attachment B, ETR Suggested Lines Of INQUITY ....cooooiiiiiiiiiiiiiaiieeee e 31
Attachment C, Example Review SChedule ... 32
Attachment D, ETR Kick-Off Meeting AQeNda........cccoeeiiiiiiiiiiiiiee et e e e 33
Attachment E, ETR Close-Out Meeting AQeNda.........ccooiiiiiiiiiiec et 34
Attachment F, ETR RePOIt FOIMAL ......uuuiiiiiiiiiiiiiiiiic et e ettt e e e e atnrne e e e e e e 35
Attachment G, ETR Issue RESPONSE Plan .........uviiiiiiiei et svnene e 36
Attachment H, ClOSEOUt DOCUMENT.......ccoiiiiiieiiiiiee ettt srreee e 37

LISTING OF TABLES

Table 1 Comparison of ETR Guide Stages to ETR SOPP ... 6
Table 2 Federal Directives for Consideration during LOI Development .........cccccceevviiinnneen. 17
Table 3 Implementation Tips — Pre-Assessment Planning .........ccccovveeeeiiiiiiieeece e, 19
Table 4 Implementation Tips- ONSite ACHVITIES......cccoi i 22
Table 5 Implementation TipS - REPOITING ....ociiiiiiiiie e e e e 26

LISTING OF FIGURES

Figure 1 ETR Standing Operating Policies and Procedures Diagram ...........ccccceeeiviieeeennenen. 7
Figure 2 Typical ETR TiMEIINE . ooviiiiiiiee et 11

EM Environmental Management
safety ++ performance ++ cleanup

closure www.em.doe.gov




U.S. DOE Office of Environmental Management September 2008
External Technical Review Process Guide Page 3 of 37

1.0 INTRODUCTION
1.1 Purpose of Process

This document has been developed to guide individuals and teams who will be involved in
External Technical Reviews (ETR) of U.S. Department of Energy’'s Office of Environmental
Management (DOE-EM) projects. This Process Guide is intended to provide Program Offices,
Site Offices, and site contractors as well as external technical review teams an understanding of
the review process, requirements, and expectations. The guidance herein supplements
implementation of Standing Operating Policies and Procedure (SOPP) 26, which was issued in
April 2008 for ETRs. This Process will be modified periodically as guidance for ETRs evolves.

ETRs will be requested by the Federal Project Director or Headquarters EM staff and approved
by EM-1, EM-2, EM-3, or EM-20. ETRs should be conducted to reduce the technical risk and
uncertainty of DOE-EM projects. This Guide and SOPP 26 should be used when planning and
conducting ETRs.

This guide provides general policy guidance regarding initiation and approval of ETR requests.
Detailed guidance is provided for the remainder of the ETR process (i.e., after the ETR request is
approved and before the ETR issues are submitted for tracking). The detailed guidance defines
objectives, supporting activities, and responsible personnel/organizations for the three major
components of the ETR process. Specifically, these components are:

=  Pre-assessment planning
= Onsite Activities

= Reporting

1.2 Background

The DOE-EM was established in 1989 to achieve the safe and compliant disposition of legacy
wastes and facilities from defense nuclear applications. A large majority of these wastes and
facilities are ‘one-of-a-kind’ and unique to DOE. Many of the programs to treat these wastes have
been ‘first-of-a-kind’ and unprecedented in scope and complexity. This has meant that many of
the technologies needed to successfully disposition these wastes were not yet developed or
required significant re-engineering to be adapted for DOE-EM’'s needs. Thus, throughout its
existence, DOE-EM has required a strong technology component — focused on developing and
adapting technologies to enhance safety, effectiveness, and efficiency — to accomplish its
mission.

Although the Department has made great progress toward safely disposing of the legacies of the
Cold War (e.g., the cleanup of the Fernald, Rocky Flats, and Mound sites), much remains to be
done. While past accomplishments often provide a guide for future success, the unique nature of
many of the remaining challenges will require a strong and responsive applied research and
engineering program. To address this need, DOE-EM has placed this responsibility within the
DOE-EM Engineering & Technology Program.

The objective of the DOE-EM Engineering & Technology Program is to reduce the technical risk
and uncertainty in the Department’s clean-up programs and projects. Risks are known technical
issues that could prevent project success. Uncertainties are indefinite or unpredictable technical
aspects of a project. To reduce those risks and uncertainties, the Applied Research and
Technology Development and Deployment component of this program will provide technical
solutions where none exist, improved solutions that enhance safety and operating efficiency, or
technical alternatives that reduce programmatic risks (cost, schedule, or effectiveness).

EM Environmental Management
safety ++ performance ++ cleanup
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Technical risks are identified by the projects, programmatic and external technical reviews,
technical readiness assessments, and the DOE sites.

DOE Order 413.3A, Program and Project Management for the Acquisition of Capital Assets,
provides the DOE with project management direction for the acquisition of capital assets. The
accompanying goal of this Order is delivering projects on schedule, within budget, and fully
capable of meeting mission performance, safeguards and security, and environmental, safety,
and health standards. The Order recognizes that reviews are an important project activity and
must be planned as an integral part of the project and tailored as appropriate to project risk,
complexity, duration, and Critical Decision or phase. These key reviews include:

= Mission Validation Independent Project Review

= Mission Need Statement Review

= Acquisition Strategy Review

= Technical Independent Project Review

= External Independent Review (EIR)

= External Independent Readiness Review

= QOperational Readiness Review or Readiness Assessment

ETRs are not required by DOE O 413.3A. However, Section 9.5 of DOE Manual 413.3-1 states
that “technical reviews are necessary when there is uncertainty in the outcome of a project effort.
If a design [technology, process, or system] is new, untried, or unproven....then a review
by....knowledgeable peers is in order.” The focus of the ETR is different than the DOE O
413.3A reviews. The DOE O 413.3A EIRs are focused on broad-based project management
aspects (i.e., scope, cost, and schedule). ETRs are focused on technical risks and uncertainties.

The DOE-EM program believes strongly in reducing the technical risk of its projects and has
initiated external technical reviews as one of several steps to ensure the timely resolution of
engineering and technology issues. EM is working closely with Federal Project Directors to
review such issues as technology development, systems integration, design, operations,
maintenance, and nuclear safety. Cyber and physical security could also be reviewed, as
needed. EM has completed several successful reviews using expert engineers and scientists
from private industry and academia. Additional external technical reviews will be conducted to
support key project decisions and will be a mainstay of the EM program.

In the National Academies of Science (NAS) 2007 report, Assessment of the Results of External
Independent Reviews for U. S. Department of Energy Projects, it was acknowledged that projects
benefit from the effort expended in preparing for external independent reviews and independent
project reviews. This benefit increases as the size, complexity, and inherent risks of the project
increase. The report stated the value and cost-effectiveness of external independent reviews
would be enhanced if they were (1) planned more carefully with the broader involvement of all
stakeholders, (2) tailored in a more flexible manner using a collaborative process, and (3)
integrated into the complete portfolio of peer reviews that are used to monitor and support DOE
projects. These conclusions and recommendations resulting from the NAS 2007 report can be

applied to External Technical Reviews.

Feedback from the ETRs completed to date indicated that the ETR process could be improved
through the development of general guidance and standard formats by which technical issues
may be readily compared, summarized, trended and tracked in support of reducing technical risk
across all projects. Existing review processes (DOE EM & SC, NNSA, NASA, and NAS),
common ETR practices within DOE-EM, and the former Tiger Team Assessment process
(Reference Tiger Team Guidance Manual, February 1990) were considered during the
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development of this standard ETR process.
2.0 OVERVIEW OF EXTERNAL TECHNICAL REVIEWS
2.1 Purpose

The purpose of an ETR is to reduce technical risk and uncertainty. ETRs provide pertinent
information for DOE-EM to assess technical risk associated with projects and develop strategies
for reducing the technical risk, and provide technical information needed to support critical project
decisions. Technical risk reduction increases the probability of successful implementation of
technical scope. In general, an ETR assesses technical bases, technology development, and
technical risk identification and handling strategies.

Objectives of Reviews
The three key objectives of an ETR are:

1. To determine if the technology, process, system, or design under review will meet project
objectives and requirements,

2. To identify any issues (showstoppers) preventing successful implementation of the
technology, process, system, or design under review, and

3. To identify issues or data needed to support critical or other project or program decisions.
The specific objectives of ETRs may vary, but generally include:

= Determining if technical objectives are well known and defined

= Determining if alternatives have been identified and effectively evaluated

= Determining if technology development is well planned and executed

= Determining the adequacy of quality assurance and scientific investigation
= Determining if technical bases are substantial and adequately documented

= Validating the technical basis and appropriateness of the technology, process, system, or
design to technical risk reduction

= Determining if the technology can be deployed and implemented.

An ETR is not a contract or management review, nor is it an External Independent Review of a
project baseline.

2.2 External Technical Reviews Defined

External Technical Reviews are independent reviews advisory to DOE (i.e., not the site or project
contractor) that focus on technical scope and risk. The ETR is conducted by personnel who are
independent from the project team implementing the technical scope and external to the office
responsible for the technical scope. Rigorous ETRs enable DOE-EM to trend technical risk and
implement technical risk reduction strategies. ETRs enhance project execution through timely
identification of technical issues and corresponding response actions. Further, ETRs bolster
assurance that technical issues have been thoroughly addressed and thereby support project
management’s bases for critical decision approvals. While not an explicit ETR objective, ETRs
afford another opportunity to identify safety issues.
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ETRs can be conducted at any stage of a project, but the scope of those ETRs will vary
depending on the stage of the project. For example, to support Critical Decision (CD)-0, an ETR
could be conducted to identify technical risks and the need for new technologies and applied
research. To support a CD-1 decision, an ETR of the project’s technical alternatives or
conceptual design could be conducted. To support CD-2/3, an ETR of the project preliminary
and/or final design could be conducted. To support CD-4, an ETR of certain operations or safety
issues could be conducted.

The value of conducting ETRs is recognized throughout DOE-EM and requests originate directly
from EM or the Field Office. At that point, EM or the Field Office will define the general scope and
key lines of inquiry for the ETR. Requests initiated by the Field Office are routed to the Office of
Engineering and Technology (EM-20), the Chief Operations Officer (EM-3), and the Principal
Deputy Assistant Secretary (EM-2), respectively, for approval. EM-20 notifies the Field Office
when an ETR request has been fully approved. (This does not preclude the Field Office from
conducting independent reviews of project issues, as needed.) Requests initiated by EM-1
require no additional approvals and are routed directly to EM-20 who notifies the Field Office of
the requested ETR. EM-20 assigns a sponsor for the ETR, who participates as an active
member of the ETR team and/or acts as a liaison between the team and DOE-Headquarters. The
ETR team completes its work with the issuance of the final team report. However, closeout of an
ETR does not occur until all issues identified by the team are compiled in an approved Issue
Response Plan. DOE EM-20 has the responsibility for tracking and validating the closure of ETR
issues. The expectation is that Field Offices and Projects will forecast, schedule and fund all
ETRs as a general policy.

The ETR process diagram, an EM Standing Operating Policy and Procedure, is depicted in
Figure 1. Associated detailed guidance is provided in Section 3.0 of this document. The ETR
process is divided into three stages: Pre-Assessment Planning, Onsite Activities and Reporting.
Table 1 correlates these three stages to steps in the SOPP. The remainder of this section
provides a summary of the three stages.

Table 1 Comparison of ETR Guide Stages to ETR SOPP

ETR Stage Corresponding SOPP Step
Pre-Assessment Planning Begin — Notify Field of ETR
End — ETR Team Begins Work
Onsite Activities Begin — ETR Team Begins Work
End — Notify field/EM-20/EM management of
readiness to brief
Reporting Begin — Prepare ETR draft report
End (ETR Team) — Distribute ETR Report
End (ETR) — Issue(s) closeout document
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Figure 1 ETR Standing Operating Policies and Procedures Diagram
Page 1 of 3
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Figure 1 ETR Standing Operating Policies and Procedures Diagram
(Page 2 of 3)
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Figure 1 ETR Standing Operating Policies and Procedures Diagram
(Page 3 of 3)
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The pre-assessment planning stage (Section 3.1) begins when EM-20 notifies the Field Office
that an ETR request has been approved or that EM-1 has requested the initiation of an ETR.
Pre-assessment planning involves selection of the ETR team, development of a Charter and
Lines of Inquiry, and reviewing pertinent technical scope documentation. The pre-assessment
planning stage ensures pertinent information is documented and communicated to the requester
and the Field Office responsible for implementation of the technical scope. This pertinent
information includes but is not limited to:

= Goals and objectives of the review

= ETR team membership

= Primary points of contact

= Period of performance

= Funding

= Technical scope documentation required prior to the onsite review
= Agenda and general process for conduct of ETR

= Lines of inquiry

= ETR Deliverables to be provided at conclusion of the review

The Onsite activities stage (Section 3.2) begins when the team arrives at the site to conduct the
review. Onsite activities involve conducting a Kick-Off Meeting, conducting interviews and
documentation reviews, drafting a list of identified issues, briefing DOE EM management on the
results, and conducting a Close-Out Meeting. The onsite activities stage ensures appropriate
data is gathered to assess the technical scope and identify associated technical issues. At the
conclusion of the onsite activities stage, the ETR team provides a list of issues/recommendations.
These recommendations are focused on reducing the technical risk associated with the reviewed
technical scope.

The Reporting stage (Section 3.3) begins after onsite activities are completed. Reporting
involves the ETR team drafting and issuing the final ETR report. The field office prepares the
Issue Response Plan for all issues identified by the ETR team. The reporting stage ensures that
technical issues identified during the ETR are accurately documented and the action plan for
responding to the issues is documented.

2.3 Key Roles and Responsibilities

ETRs are conducted by teams comprised of personnel who are subject matter experts in
technical areas relevant to the technical issue under review. Expertise required for the ETR
should consider the following: 1) process or technology functionality and efficacy (e.g.,
engineering, chemistry or other science basis), 2) nuclear and chemical safety, and 3)
environmental requirements. Additionally, ETR team personnel are independent from the entities
responsible for decision-making and implementation of the technical scope being reviewed.
Team membership should include individuals (subject matter experts) from a variety of sources
(federal, contractor, academia, industry, etc.). The key is to find the best people available.

There are two functions within the ETR team: Team Leader and Team Member.
The Team Leader is selected by the Field Office, in consultation with EM-20, to organize
and direct the conduct of the ETR. Consequently, the Team Leader should have

participated in previous technical reviews.

Team Members are selected by the Field Office to objectively review the technical scope
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and identify issues within their specific areas of expertise. For an ETR of significant
technical scope, Team Members may serve as focus area leads for a subteam of reviewers.

In addition to the ETR team, a project liaison function in the field is crucial to ETR success. The
Project Liaison is assigned by the Field Office and serves as the conduit for communication
between the Field Office and the ETR team.

DOE EM-20 has ownership of the ETR process and tracking technical issues resulting from the
conduct of ETRs. To facilitate their role, DOE EM-20 should assign a sponsor who will be
responsible for review ETR documents, coordinating the interfaces between the ETR team and
DOE EM organizations, and tracking technical issues.

Specific roles and responsibilities of the ETR Team Leader, Team Members and the Project
Liaison are provided in Section 3.1.1.

2.4 Tailoring and Timeline for External Technical Review

The guidance provided in this document is generic to all ETRs. Specifically, all ETRs will be
formally planned, executed and documented. Planning is documented in a Charter. Lessons
learned from previous ETR indicate that upfront planning is essential to having a successful ETR.
Execution consists of Kick-Off/Close-Out meetings, interviews and documentation reviews.
Documentation includes an ETR Report of issues/recommendations and an accompanying Issue
Response Plan. However, there are instances that require tailoring of the process. Conduct of
an ETR under a compressed schedule and untimely availability of appropriate reviewer expertise
are instances requiring tailoring. The following are considerations when tailoring the ETR:

= |s the scope manageable for review within the constrained time?

= Are there uncertainties applied to the ETR results?

= |s there uncertainty associated with ETR conclusions due to limited review time or limited
availability of reviewers?

= Can appropriate reviewer expertise be acquired (contracted) to meet the compressed
schedule?

A typical timeline for the ETR process is provided in Figure 2. This timeline assumes ETRs are
forecast on an annual schedule.

Figure 2 Typical ETR Timeline

L Typical Time Frame
Activity (relat>il\?e to ‘Begin Review’)
Team Selection -8 weeks
Consultant contract & funding (as required) -8 to -6 weeks
Charter issued -8 to -6 weeks
Pre-Assessment Meeting (optional) -6 weeks
Advanced Material Reviewed -2 weeks
Begin Review (onsite activities) 0
Complete Onsite Review/ Presentation to Field Office +1 to +2 weeks
Summary to DOE-EM +2 weeks
Draft Report +4 weeks
Review and Comment resolution +6 weeks
EM Management Exit Briefing +6 weeks
Final Report issued +8 weeks
Issue Response Plan completed for tracking +10 weeks
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3.0 EXTERNAL TECHNICAL REVIEW PROCESS
3.1 Pre-Assessment Planning

1. AnETRis requested by DOE Program Office or the Field Office for a specified project or
technical issue. It is expected that an annual schedule of ETRs will be established. EM
approves ETR.

2. The Field Office selects a Team Leader and Team Members for conduct of the review.
The Team Leader and Team Members are independent from the project team
implementing the technical scope and external to the office responsible for the technical
scope. The Team Leader should have participated or led a previous technical review,
and should be knowledgeable of the technical area. Selection of Team Members is
based on the scope of the review. Refer to Team Leader and Team Member roles and
responsibilities in Section 3.1.1. Refer to Team Selection criteria in Section 3.1.2.

3. The Team Leader assesses the need for additional reviewers and initiates the
appropriate acquisition actions to ensure the additional support is available for the review.

4. The Team Leader assesses the need for a pre-assessment onsite visit. The purpose of
the pre-assessment onsite visit is to provide the team an overview of the technical issue
and request documentation for advance review. However, if this purpose can be
accomplished by some other means (e.g., teleconference, emails, or the team’s existing
familiarity with the technical issue), the Team Leader may determine that a pre-
assessment onsite visit is not needed. An on-site visit should be required for Team
Members unfamiliar with the site and its issues.

5. If a pre-assessment onsite visit is needed, the Team Leader contacts the Field Office (the
organization to be reviewed) and schedules a visit.

6. The Team Leader requests in writing the documentation needed for advance review from
the Field Office.

7. The Team Leader, with input from Team Members, develops a Charter containing the
elements detailed in Section 3.1.3 and Attachment A.

8. The Team develops lines of inquiry (LOI) to ensure the scope of the charter is adequately
addressed. Attachment B provides suggested lines of inquiry. Additional guidance
regarding lines of inquiry is provided in Section 3.1.4.

9. The Team confers with the Field Office and DOE EM-20 to determine the funding source
for the ETR. It is expected that funding for ETRs will be provided by the Project or Field
Office.

10. The Team Leader submits the Charter and LOI to the Field Office and DOE EM-20 for
approval.

11. If previously scheduled, the Team attends the pre-assessment onsite visit.

12. Upon receipt of requested advance review documentation, the Team conducts document
reviews.

13. Table 3 provides a listing of implementation tips for the pre-assessment planning stage.
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3.1.1 Review Team Roles and Responsibilities

Team Leader
= Serve as the ETR Team primary point of contact

= Develops the ETR Charter and lines of inquiry in partnership with the Team

= Be willing and capable of staying onsite during the entire review process, and actively
participate in the process described in the Charter. This commitment includes
development of written input, and participation in team meetings.

= Organize the team’s work and make assignments so that the Team Members’ onsite time
is well spent and will provide the required products. This will ensure that no single team
member, including the Team Leader, will be left to complete a disproportionate amount of
work.

= Review the ETR request to assure that specific topics or emphasis requested are
properly understood and identified in the Charter. Obtain clarification from the requesting
DOE official, as appropriate.

= Support Field Office with recommendations for members of the review team having
expertise that is appropriate for the type of review and the project to be reviewed.

= Assign responsibility to Team Members to act as subteam leaders.
= Coordinate arrangements and agenda for review with the Field Office.

= Identify written materials to be provided to Team Members in advance of the onsite visit
and required date by which these materials will be available.

= Accept requests for additional information from Team Members following initial review of
materials provided in advance; communicate these requests to the Field Office; obtain
agreement on time for responses to requests.

= Conduct team conference calls approximately one week (or as needed) prior to onsite
visit to confirm arrangements and to clarify questions and potential lines of inquiry among
Team Members.

= Coordinate team'’s arrival. Identify required check-in at site security office and time and
place for initial team meeting with project officials.

= Present initial briefing describing review team charge and review process to onsite
project participants.

= Participate as a subject-matter-expert as needed.

= Require Team Members to provide summary statements of observations and significant
concerns approximately one day before the planned exit briefing to allow team review
and discussion.

= Establish responsibilities among Team Members and timelines for completion of detailed
write-ups supporting significant concerns and observations, and for submittal of other
observations.

= Assign responsibilities and timelines for preparation of summaries and for consistency of
comments.

= Conduct and provide a copy of the exit brief for onsite project participants with support
from Team Members as appropriate.

= Review and consolidate all Team comments to ensure consistency throughout the report.

= Provide a draft copy of the report to all members of the Review Team for final consensus
on the content and to the Field Office for a review for factual accuracy of the observations
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included.

= Incorporate team member comments as appropriate as the final authority on the report
content. Correct errors in fact identified by the project team review. Since a significant
level of effort may be required to incorporate comments, the Team Leader may task
Team Members to rewrite their sections as appropriate.

= Approve and issue the final report.

= Conduct exit briefing to key DOE personnel (i.e., EM-1, EM-2, EM-3, Field Office, Federal
Project Director) after conclusion of the ETR.

Team Members
¢ Review all advanced materials provided prior to site review and advise the Team Leader
if additional information is needed.

e Conduct a thorough review of the document(s) and personnel interviews. Focus efforts
on specified areas and responsibilities.

e Advise Team Leader of project personnel that Team Members will want to interview on
site.

e Participate in pre-review conference calls and onsite interviews.

e Be willing and capable of staying onsite during the entire review process, and to actively
participate in the process described in the Team Meeting.

e Ensure receipt of all advance documentation and advise the Team Leader if other
arrangements need to be made.

e Submit draft input in accordance with this guidance

e Prepare questions resulting from review of advanced material received and provide to
Team Leader in advance. Only the Team Leader will coordinate with the site.

e Communicate directly with identified project participants to clarify understanding of
material review.

e Seek clarification from project participants concerning perceived omissions or
deficiencies.

e Prepare written comments on a timely basis as required by the Review

e Ensure all comments are unclassified and coordinate their comments with an Authorized
Derivative Classifier if there is a question.

e Review draft report to assure individual observations are accurately described and to
identify possible conflicts with other observations.

Remote Reviewers (if any):
e The Remote Reviewer write-ups/concerns/questions (unclassified) must be provided to
the Team Leader prior to the Kick-Off Meeting as outlined in the Review Schedule.

e Review draft report to assure individual observations are accurately described and to
identify possible conflicts with other observations.

Project Liaison Roles and Responsibilities:
= Serve as the project and site primary point of contact

= Facilitates ETR logistics (e.g., Coordinates with the Team Leader on arrangements,
facilities and resources at the site for the review)

=  Ensures site access to ETR Team Members
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= Coordinates the project’s review of the ETR report

DOE EM-20 Roles and Responsibilities:
= Approves ETR requests

=  Approves the ETR Team charter and LOI
= Consults with the Field Office regarding designation of Team Leader and Team Members
= Works with the field office to ensure funding is sufficient for the ETR

= Assigns EM-20 ETR team sponsor. The sponsor may also be a member of the ETR
Team.

= Reviews Issue Response Plan

= Tracks technical issues in Issue Response Plan

EM-20 ETR Team Sponsor Roles and Responsibilities:
= Review ETR documents

= Coordinate the activities between the ETR team and the DOE EM organization [i.e. the
Office of Regulatory Compliance (EM-10); the Office of Acquisition and Project
Management (EM-50), and the Office of Safety Management and Operations (EM-60)]

= Track issues identified during ETR scoping, execution, and closeout, and coordinate with
the appropriate EM office

= Validate the closure of issue response plans

= Periodically visits the ETR team to monitor review activities

3.1.2 Team Selection

Key criteria for the selection of the ETR Team are independence and expertise. Team selection
should utilize all resources available to DOE. The number of individuals on an ETR Team is
based on the scope of the review. The Team Leader and Team Members are independent from
the project team implementing the technical scope and external to the office responsible for the
technical scope. For example, Team Members should not be contractors affiliated with the
project (or competing projects) to be reviewed. Additionally, Team Members should satisfy the
following criteria:

(a) no substantial obligations, reporting responsibilities or financial ties (either through current or
employment within the past 2 years, or contractual relationships, or otherwise) with the
contractors responsible for the project being reviewed,

(b) no substantial obligations, reporting responsibilities or financial ties with contractors
responsible for directly competing technologies, projects or proposals with the project being
reviewed. All potential conflicts should be disclosed through a “conflicts and bias” statement
or form (similar to that used by the National Academies).

In determining the expertise required by Team Members, industrial experts (for operations that
are industrial in size and therefore different than many of the Laboratory operations) and experts
from other laboratories with similar operations should be considered.

3.1.3 Charter

The ETR Team provides its first formal response to the ETR request via the Charter. The
purpose of the Charter is to convey intended technical focus, team membership, lines of inquiry,
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cost and schedule. The ETR Team Leader is responsible for developing the charter based upon
the general scope of the review provided by DOE. It is expected that the Team Leader will solicit,
receive and incorporate input from Team Members. Team member input ensures relevant
technical perspectives are reflected in the charter and strengthens team buy-in/support of the
path forward. The developed Charter is submitted to DOE EM-20 for approval and allocation of
required funding. The Charter should be approved by the EM-20 Deputy Assistant Secretary
(DAS) and the responsible Field Office Manager by signing the Approval section of the Charter.
DOE approval indicates 1) all relevant subject areas are covered; 2) team membership has been
reviewed for conflict of interest regarding particular technology solutions; and 3) lines of inquiry
have been reviewed for adequacy. The responsible EM-20 Office Director should also agree, but
would not sign the Charter.

To establish the review schedule a typical review timeline is provided in Table 2 and an example
list of schedule activities is provided in Attachment C.

As a minimum, the Charter should contain the elements described in Attachment A.

3.1.4 Lines of Inquiry (LOI)

LOI are the basic set of focused questions utilized during the conduct of the ETR to acquire data
that will be used to formulate the conclusions of the review. Development of LOI is a
collaborative effort with input from all Team Members. Properly identified LOI support the overall
objective of the review and can be reasonably assessed in the time allotted for the review.
Typically, a single set of LOI are developed for use by all Team Members. In this instance,
individual reviewers perform their assessment from the perspective of their area of expertise. In
some instances, it may be necessary to include LOI that are unique to a particular area of
expertise. Possible areas for LOI include: the assumptions, methods for selecting an alternative,
constraints to possible options, basis for the risk(s), the technical development plan and status,
and information supporting key decisions.

There are federal directives that influence the engineering and technical requirements defined for
projects. Engineering and technical requirements are inherent concerns of external technical
reviews. Consequently, federal directives may be good resources for the development of
appropriate LOI. The listing in Table 2, though not all inclusive, is provided to assist Team
Members in developing LOI from federal directives.

The phase of the project may be a determining factor when developing LOI. The Review Team
should be wary of asking questions about data that does not exist based on the phase of the
project. The Review Team may need to revise or add to the LOIs as the review progresses.
Attachment B provides a sampling of suggested LOI and the relevant phase of the project.
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Table 2 Federal Directives for Consideration during LOI Development
DOE Policies

450.4 Safety Management System Policy

DOE Orders

413.3A Project & Program Management for Capital Assets
414.1C Quality Assurance

420.1B Facility Safety

435.1 Radioactive Waste Management

430.1B Real Property Asset Management

450.1 Environmental Protection Program

460.1B Packaging & Transportation Safety

DOE Manuals

413.3-1 Project Management for the Acquisition of Capital Assets
450.4-1 Integrated Safety Management System Manual

DOE Standards

1189-YR (DRAFT) Integration of Safety into the Design Process

Code of Federal Regulations

10 CFR 830 Nuclear Safety Management

10 CFR 835 Occupational Radiation Protection

10 CFR 851 Worker Safety and Health Protection Program

3.1.5 Documentation for Review

An important aspect of preplanning the ETR is the advance review of pertinent documentation.
The Team Leader formally requests the documentation for advance review via the Charter or
direct communication. The field Project Liaison is responsible for coordinating the distribution of
the requested documentation to the ETR Team. To the maximum extent possible, the requested
documentation should be provided to Team Members at least 2 weeks prior to the scheduled
review. Submission of the project documentation is expected to be as an entire package and
represent a ‘static state’ of development.

Documentation requested for an ETR varies but generally includes scope documents, technical
bases documents, value engineering studies, technology alternatives studies, relevant regulatory
information, and DOE or program reference documents. Information provided to the ETR Team
should include (a) project objectives and requirements, (b) definition of process interfaces (e.g.,
initial conditions or feed characteristics, requirements for primary process outputs or endpoints,
environmental discharge or emission requirements, project schedule constraints), (c) supporting
development and testing data, (d) basis of design and design information to the extent available
and relevant. Additionally, proper citations should be listed for each document provided

3.1.6 Onsite Meeting Facilities and Resources
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Prior to the onsite review, the Team Leader and the Project Liaison discuss the facilities and
equipment needed for the review. Typical considerations regarding onsite meeting facilities and
resources are:

= Conference Room (or two) in un-cleared area or in area accessible to un-cleared Team
Members with cleared team member escorts if necessary.

= Office space, two (2) additional offices for small group discussions (accessible to un-
cleared Team Members with cleared team member escorts if necessary).

= Teleconference capability.
=  Two computers with printing capabilities, Microsoft Word and PowerPoint installed.
= Telephone, internet and Fax access.

= Site/project clearance requirements for personnel related equipment such as government
and non-government owned laptop computers.

= Site badging process as necessary.
= Security information for site visit.

= Personnel to conduct classification reviews of documentation generated during the
review.

= Training required by Team Members for access to facilities.
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Table 3 Implementation Tips — Pre-Assessment Planning

Planning

e The Pre-Assessment phase may be compressed, but lessons learned from past reviews
indicate the need for detailed up-front planning.

o Define the scope: clearly and concisely, focused on the real problem/issue, and delineate
the review scope based on mission or contract objectives.

e Define what is not in the scope.

e Up-front review of documents by the Review Team will streamline the initial meetings at
the Project by reducing the need for overviews.

o Establish the report format early in the review.

e Early in the review address how responses to recommendations will be reported and
tracked.

Team Selection

e Team Members should be independent of any corporate accountability or responsibilities
for managing the project or technical issue being reviewed.

e Team Members should be free of any conflict-of-interest with respect to potential benefit
due to recommendations identified during the review.

e Teams are comprised of experts in a variety of disciplines such that the Team can
adequately review all relevant issues of the Project or technical issue being reviewed

e The Team Leader should have demonstrated ability regarding preparation, scheduling,
organization and execution of review team activities.

e Ensure that there are firm commitments from the Team Members and/or identify any
conflicts early.

e Allow time and funding for the acquisition of Team Members through contracts.
e Team size should meet the needs of the review scope.

Team Readiness

e Develop a required reading list for the Team Members and ensure it is completed prior to
the on site activities. Allow 1 working day of advanced review per 100 pages of
documentation.

e Establish team communication guides early i.e. status calls, distribution lists.

Pre-Assessment Onsite Visit (As needed)

e The purpose is to orient the review team on the technical issue to be reviewed and
request documentation for advance review.

e Schedule as early as practical to ensure adequate time for advance review of
documentation and team familiarization with the technical issue.

e Scheduled for at least 2 full days.
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3.2 Onsite Activities

1. The Team Leader and the Project Liaison conduct a Kick-Off Meeting at the review site
location. Additional information regarding Kick-Off Meetings is provided in Section 3.2.2.

2. If necessary, the Field Office conducts a tour of site facilities applicable to the scope of
the review.

3. The Team reviews pertinent documentation and conducts personnel interviews to assess
the identified lines of inquiry. To aid in compilation of issues, each Team Member
maintains adequate notes from their information-gathering activities.  Additional
information regarding interviews is provided in Section 3.2.3.

4. Reviewers submit their identified technical issues to the Team Leader or the subteam
leads.

5. The Team Leader is responsible for keeping DOE, the Field Office and Project personnel
informed of technical issues as they are identified. This may include periodic meetings
during the onsite review period. The frequency and formality of these updates is
dependent on the length of the review period and the availability of data and personnel.

6. The Team compiles a list of the technical issues identified during the review.

7. The Team Leader reviews the issues and recommendations to ensure they are within the
scope of the charter.

8. The Team Leader conducts a Close-Out Meeting to present the technical issues
identified during the ETR. Additional information regarding the Close-out Meeting is
provided in Section 3.2.4.

9. The Team Leader conducts an exit briefing with DOE HQ on the identified technical
issues.

10. Table 4 provides a listing of implementation tips for the onsite activities stage.

3.2.1 Resources

The Project Liaison ensures that the requested resources are readily available at the start of
Onsite Activities. Additional resources and documentation identified after the start of Onsite
Activities are communicated to the Project Liaison by the Team Leader. Proper planning is
expected to eliminate the need for additional resources; however, the expectation is that the
Project Liaison will respond promptly to any additional resource requests.

3.2.2 Kick-Off Meeting

The Kick-Off Meeting marks the start of Onsite Activities. The purpose of the Kick-Off Meeting is
to 1) introduce the ETR Team and key project personnel, 2) review the primary objectives of the
ETR and the identified lines of inquiry and 3) convey the logistics for onsite activities. The Team
Leader and the Project Liaison are responsible for the Kick-Off Meeting. Attendance is usually
limited to the Team Members, DOE EM-20, and Project Personnel.

At the Kick-Off Meeting, Project Personnel provide an overview of the Project and its status. This
will be in the form of formal presentations by appropriate Project Personnel to the Review Team
using support materials such as view graphs, charts, drawings, or photos. Presentations should
be concise, allowing for questions and answers within the allotted time. View graphs should be
structured consistently from presenter to presenter and be clear and not excessive with
information. Detailed information should be transmitted via supplemental handouts. The Review
Team is the primary audience for the presentations, but other individuals may attend, particularly

EM Environmental Management
safety ++ performance ++ cleanup

closure www.em.doe.gov




U.S. DOE Office of Environmental Management September 2008
External Technical Review Process Guide Page 21 of 37

if their presence may be advantageous to any line of questioning from the Review Team. When
the agenda calls for discussion time, or at the conclusion of a particular topic presentation, a
more informal round-table format is appropriate. These presentations should also address
guestions submitted by the Review Team in advance. Pre-existing presentations may be utilized
if still current.

A sample Kick-Off meeting agenda is provided in Attachment D.

3.2.3 Interviews

During the Review, each individual Team Member conducts his or her own review of documents
and personnel interviews. Even though some project personnel provide presentations to the
Review Team as a whole, the individual reviewers are responsible for analyzing and assessing
the assigned subject matter and providing a written report of their assessed technical issues. To
improve efficiency during the interview process, breakout sessions should be scheduled to allow
non-related interviews to be held concurrently. To the extent possible, more than one Team
Member should be present for all interview sessions.

As interviews and document reviews are completed the details of the review should be
documented. The information collected should provide the Review Team the ability at a later
date to understand the subject, the observations and enable follow-up if needed.

3.2.4 Close-Out Meeting

The purpose of the Close-Out Meeting is to provide and exit briefing to the Field Office and
Project personnel on issues identified through document reviews and personnel interviews during
the onsite visit.

At the Close-Out Meeting, the Review Team presents the results of the review in the form of
bullets. Comments and recommendations are presented and the Review Team responds to any
guestions raised by the DOE EM-20, the Field Office or the Project. The Team Leader or
individual Team Members assigned to each subject area should make informal presentations that
describe the reviews results relative to the Charter, and highlight all technical issues identified
during the review. A separate exit briefing with the Field Office may also be arranged as
appropriate. Copies of materials presented at the Close-Out Meeting are usually made available
to meeting attendees.

The Close-out meeting may also include an exit briefing by the Project of their proposed
responses.

A sample Close-Out meeting agenda is provided as Attachment E.
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Table 4 Implementation Tips- Onsite Activities

Status Meetings

e Maintain a regular form of communication between the team and the Project such that
neither is caught off guard by new information. Typically this is a daily meeting during
onsite activities.

e Once issues have been reviewed by the Review Team they should be forwarded to the
Project Team. This allows time for communication between the Review Team and the
Project Team to clarify the issue.

Issue Capture and Resolution

e Use of a database or tables to capture the issues and responses will facilitate the ability
to analyze the review and track open items.

e A standard form for capturing information should be used. Standard items should
include: name, e-mail, phone number, scope area / LOI, document identification, specific
questions, response, and follow-up items.

e The Review Team should have a process for handling differences in professional
opinions.

Observation Cateqories

e Observations should be categorized based on their significance. Suggested observation
categories could be:

0 Severe Technical Issues — Observations that would prevent the technology from
being fully developed to meet mission needs. These observations should be
considered fatal flaws that cannot be resolved.

0 Technical Issues — Observations requiring resolution to ensure the technology
will successfully meet mission needs.

0 Areas of Concern — Observations that may require design modifications to the
technology deployment or additional testing to resolve technical concerns.

0 Opportunities for Improvement — Observations that would improve the ability to
meet mission needs or offer alternative solutions to technical problems.

o0 Good Practices - Items that are commendable and deserve recognition.
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3.3 Reporting
1. The Team prepares the draft ETR Report. Additional information on the content of the
Report is provided in Section 3.3.1 and Attachment F.

2. Team Members review the draft report to ensure identified issues have been accurately
captured in the report.

3. The Team Leader provides the report to the Field Office for a factual review. Additional
information regarding factual review is provided in Section 3.3.3.

As applicable, the Team Leader revises the draft report based on the factual review.
Team Members review the revised draft report.

The Team Leader conducts an EM Management exit briefing.

N o o &

The Team Leader approves and distributes the final report to DOE EM-20, the Field
Office, and other appropriate parties

8. The Field Office drafts an Issue Response Plan and forwards to DOE EM-20. Additional
information regarding Issue Response Plans is provided in Section 3.3.4 and Attachment
G.

9. DOE EM-20 reviews and edits the drafted Issue Response Plan before forwarding to
DOE EM-3. The DOE EM-20 review should include review(s) by select ETR Team
Members if needed to determine if the Issue Response Plan adequately addresses ETR

recommendations.

10. DOE EM-3 reviews and edits the drafted Issue Response Plan before forwarding to the
Field Office.

11. The Field Office approves the Issue Response Plan and forwards the approved plan to
DOE-EM-20.

12. The Field Office provides periodic status of Issue Response Plan item(s) to DOE EM-20.
13. DOE EM-20 validates closure of Issue Response Plan item(s).

14. Upon completion of all Issue Response Plan items, the Field Office issues a closeout
document to DOE EM-20 and EM-3.

15. Table 5 provides a listing of implementation tips for the reporting stage.

3.3.1 Report Preparation

The purpose of the report is to document the conduct and results of the review. The Team
Leader is responsible for preparing the report with detailed input from Team Members. The
report is divided into sections that are assigned to individual Team Members. The intention is to
provide the DOE EM-20 and the Field Office, at a minimum, a list of technical issues before the
Review Team leaves the site. If possible, the Team Leader will also provide an initial draft of the
report. A designated editor should review the draft report to provide consistency without
changing content. The draft report will then be provided to the Review Team for a final review. It
will also go to the Field Office for a factual accuracy check as described in Section 3.3.3. To
expedite the schedule, these two reviews are often accomplished in parallel. Comments will be
resolved and incorporated by the editor and a final report generated. The Team Leader will issue
the report to the Field Office and Headquarters. See Attachment F for the minimum suggested
content for the report.

Lessons learned may be identified during the conduct of an ETR that benefit future ETRs and/or
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projects. ETR Teams are encouraged to document these lessons learned. These lessons
learned may be documented within the ETR Report or they may be documented in a separate
document. In the case of a separate lessons learned document, the ETR report should be
referenced within the document and the document should be filed with the ETR report.

3.3.2 General Report Guidance

Technical issues and recommendations identified in the report align with the subject matter
expertise of the reviewers and the chartered scope of the ETR. During the conduct of the review,
key information should have been gathered to support the identification of the technical
issue/recommendation. Supporting information to be included in the report for each technical
issue/recommendation is:

e A description of the condition encountered during the review.

e Acknowledgement of the requirement(s) that govern the condition.

e Applicable industry or EM benchmarks.

e The benefit derived from resolving the technical issue and/or implementing the
recommendation.

3.3.3 Factual Accuracy

The Field Office is responsible for conducting a factual accuracy review of material presented in
the draft report. The purpose of the factual accuracy review is to identify any items of fact that
are inaccurate. Factual accuracy reviews are not applied to the technical issues identified by the
Team Members. The Review Team will correct errors in fact that may result in a change in
identified technical issues. However, if the information provided is factual, the technical issues will
not be changed as a result of this review.

3.3.4 Issue Response Plan
The Field Office should complete an Issue Response Plan which should:

e List the “Recommendation” for each "Technical Issue" from the ETR report.
¢ Provide a discussion of the required action.

e Propose start and end dates for the corrective action.

¢ |dentify the office to which the corrective action has been assigned.

e Determine an open or closed status remark.

An example of an Issue Response Plan is provided in Attachment G. The responses should be
entered into the existing Field Office action tracking system. The Issue Response Plans are
statused by the Field Office as issues are addressed. The Field Office sends status reports to
DOE EM-20. DOE EM-20 monitors the status of action items, validates closure of action items
and issues the closeout document for the Issue Response Plan.

3.3.5 Closeout Document
The Closeout Document is the final document issued in the ETR process. The purpose of the

Closeout Document to certify that all actions identified in the Issue Response Plan(s) are
complete. The Field Office is responsible for issuing the Closeout Document with a Field Office
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signature. The signature indicates that the actions have been verified as complete and meet the
intent of the Issue Response Plan. The signed Closeout Document is then issued to EM-20 and
EM-3.

As a minimum, the Closeout Document contains:

e a statement attesting to the completion of all Issue Response Plan actions,
e theinitiating ETR report document reference
e the associated Issue Response Plan(s) document reference(s),

e associated action closure document references

An example Closeout Document is provided in Attachment H.
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Table 5 Implementation Tips - Reporting

Report Preparation

¢ Include a technical editor as a resource to the team to help in finalizing the report.

e Begin report preparation in the beginning of the review. Develop an outline for the report
immediately and discuss with the team during an early planning conference call and/or
during the onsite visit.

e Build the report as review progresses rather than waiting until the onsite activities are
complete.

e Each team member should complete their section of the report, including observations
and recommendations, before they leave the site. Edits can be made later.

Comment Resolution

e Reviewers are responsible for resolving comments within their assigned subject area.
e The Team Leader resolves comments that are not specific to a particular subject area.

e Project Team should develop responses as issues are communicated to them. This will
help ensure the issue is understood prior to the Review Team leaving the site.

e Caution should be exercised in having the Review Team Members review responses to
avoid any implication they are identifying scope they could be retained to resolve.

o Efforts should be made to resolve comments/issues to the satisfaction of all reviewers.
However, an individual reviewer may document caveats/concerns regarding report
conclusions/recommendations in “minority reports” that are included as appendices to
the report.

Report Distribution / Approval / Closeout

e Early in the review, the Team Leader should establish the distribution list for the report
with input of the site and DOE.
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4.0 ATTACHMENTS

Attachment A, Charter

Attachment B, Suggested Lines of Inquiry
Attachment C, Example Review Schedule
Attachment D, Kick-Off Meeting Agenda
Attachment E, Close-Out Meeting Agenda
Attachment F, Report Format

Attachment G, Issue Response Plan
Attachment H, Closeout Document
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Attachment A, ETR Charter
(Page 1 of 3)

OUTLINE:
= Title

= Introduction/ Background

= Scope of Review

= Team Membership

= Period of Performance

= Lines of Inquiry

= Approvals

= Attachment: List of initial information needed

TITLE: <insert text>

The title uniquely identifies the subject of the review. The subject may be
the name of a project or technical issue. The title established in the
Charter is retained for all other ETR deliverables. Further, attempts should
be made to make the title unique and descriptive enough to facilitate ease
of retrieval via key word search.

Example:
TITLE: External Technical Review — Demonstration Bulk Vitrification System

INTRODUCTION/BACKGROUND

The introduction/ background clearly and concisely state the following:

the originator of the ETR request

the organization accepting responsibility for completing the ETR

a brief summary description of the project or technical issue being
reviewed.

Any other background material

A statement on how the results of the ETR will be used

Example
As directed by the US Department of Energy, the Washington Savannah River Company (WSRC)

is preparing to engage a team of independent technical reviewers to assess SRS consideration of
alternatives and selection of preferred methods for disposition of the tetraphenylborate (TPB)
contamination and restoration of Tank 48H to service.

EM Environmental Management
safety ++ performance ++ cleanup

closure www.em.doe.gov




U.S. DOE Office of Environmental Management September 2008
External Technical Review Process Guide Page 29 of 37

Attachment A, ETR Charter
(Page 2 of 3)

SCOPE OF REVIEW

The scope should describe the technical areas of the project or technical
issues that will be reviewed. Additionally, provide explanation of any
aspects of the project or technical issue that are notably excluded from the
review.

Example
The review will focus on these five primary technical subject areas:

 Mission Integration — This subject area review is intended to focus on the overall integration
of the DBVS project into the Hanford Site’s mission supporting tank waste treatment. This
part of the review scope is intended to focus on the flowdown of mission performance
requirements that the DBVS project has been tasked to demonstrate.

 Flowsheet — This subject area review is intended to focus on the DBVS overall flowsheet.
This review shall be limited to those systems that are specific to the internal boundaries
of the DBVS project, and is not intended to include secondary support systems such as
effluent treatment or utility supply. The need to extend the review to any of the secondary
support systems will be evaluated on an individual basis as the need arises.

« Vitrification System — This subject area review is intended to focus on the design of the
vitrification system, and shall include specific evaluations of the following areas:
o Testing and Scale-Up Program
0 Waste Package and Glass Recipe Formulation
o Refractory and Container Design

* Primary Supporting Equipment — This subject area review is intended to focus on the design
of the major supporting equipment needed to ensure functionality of the vitrification
system, and shall include specific evaluation of the following areas:

o Feed Mixer and Dryer Equipment
o Off Gas Treatment Equipment

» Nuclear Safety and Operations — This subject area review is intended to focus on the ability
of the system to meet nuclear safety and operational standards required for a RCRA
permitted research and development pilot scale facility. This review shall include specific
evaluation of the following areas:

o Nuclear Safety and Authorization Basis Requirements
0 Operations and Maintenance Feasibility
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Attachment A, ETR Charter
(Page 2 of 3)

MEMBERSHIP

The Membership section contains details regarding the review team and
team member biographies. Specifically, list each team member’'s name,
subject area expertise and employment affiliation. Further, the list must
clearly identify the designated Team Lead and Subteam leads, as needed.

Example:
Position Name Subject Area Expertise | Company
Team Leader Person 1 name Vitrification technology DOE Office XYZ
Team Member Person 1 name Chemistry DOE Office XYZ
Team Member Person 2 name Nuclear fuel and waste

management DOE Office XYZ
Team Member Person 3 name Technology integration XYZ Laboratory
Team Member Person 4 name Requirements

management ABC Consulting

PERIOD OF PERFORMANCE

The period of performance provides estimated start and finish dates for the
review. The start date is the expected date that the Kick Off meeting will be
held. The finish date is the expected date for delivery of the final report.
Other key intermediate milestones should also be included.

Example
The ETR is expected to begin in May 2006 and be completed by the end of September 2006.

The primary deliverable for this work will be a final report of ETR review activities and
recommendations delivered no later than September 29, 2006.

LINES OF INQUIRY (LOIs)

The LOIs established by the Review Team to address the scope of the
review.

APPROVALS
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Attachment B, ETR Suggested Lines of Inquiry

The three key objectives of an ETR are:
1. To determine if the technology, process, system, or design under review will meet project
objectives and requirements,
2. To identify any issues (showstoppers) preventing successful implementation of the
technology, process, system, or design under review, and
3. To identify issues or data needed to support critical or other project or program decisions.
These objectives should become the key lines of inquiry of the ETR, tailored to meet the specific
scope of the review.

Technical Scope Considerations

Have alternatives been identified and effectively evaluated?

Major alternatives have been identified and analysis of these alternatives is in the work scope of
the conceptual design.

Alternative analysis includes comparisons of LCC, Feasibility (including technology development
requirements), stakeholder values, safety, regulatory compliance, and other factors as
appropriate.

The preferred alternative is identified and justified.

. Are technical objectives well known and defined?

Functional and performance requirements for the project are documented, approved (by users,
key stakeholders, and DOE program office as appropriate) and are under configuration control.

Trade-off studies are performed as needed to reach a reasonable level of project risk consistent
with project phase and overall project cost/schedule.

The trade-off studies include alternative design and process control and optimization approaches
with consideration of technical safety requirements.

Is technology development well planned and executed?

The technology development requirements for each alternative are identified and documented.

The maturity of new technology to be used on the project has been evaluated and factored into
risk analysis.

New technology has been tested and determined to meet project objectives (technical, cost and
schedule).

Simulation and/or mockup facilities are defined and established as necessary.

. Are quality assurance and scientific investigation adequate?

Equipment and material needs for processing and production, including availability and reliability,
are defined.

. Are technical bases substantial and documented?

The design basis will be subject to peer review by appropriate technical experts.
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Attachment C, Example Review Schedule

Dates Week XYZ Recovery System External Technical Review (ETR)
5/8 — 5/12 ETR Team Leader finalize and submit to Field Office complete ETR
planning package, including review process, charter, proposed
membership and tentative schedule
5/15 - 5/19 — Field Office review, approve and submit the planning package to
Program Office for review and approval
— Program Office concur with charter and personnel selection
5122 — 5/26 — ETR Team Leader let contracts for approved Team Members
— Project submit proposed review package, for Program Office
approval
5/29 — 6/2 — Project distribute review packages to review Team Members
(Holiday —  Conference call with review team to resolve any outstanding
week) questions
— Finalize and issue agenda for kickoff meeting
— Release members to travel
6/5 — 6/8 1 Review Team on site (T-F)
—  Kickoff Meeting
— Technical briefings and tours
— Agreement on scope, level of detail, sub-assignments and rough
outline of report
— ldentification of any additional specialty skills required
6/12 — 6/16 2 — External technical review
— Conference call meeting(s)
6/19 — 6/23 3 Team on site (M-F)
— Continued reviews, discussions, interviews
— Establish completeness and validity of prior XYZ Recovery System
assessments and responses
—  Mid-point review with Project and DOE management
6/26 — 6/30 4 — External technical review
— Conference call meeting(s)
713 =717 5 — External technical review
(Holiday - Conference call meeting(s)
week)
7/10 - 7/14 6 Team on site (T-F)
— Final discussions with Project, DOE, team interactions and
determination of recommendations
7/17-21 7 — Conduct DOE EM-20 briefing
— Close-Out Meeting
Approve & Issue Final Report
7124 — 7/28 8 —  Submit report draft material, as assigned
7/31 - 8/3 9 — Issue draft report for team review
8/7-8/10 10 — Team comments on draft
8/14 — 8/18 11 — Conference call meeting(s) to resolve open comments
8/21 - 8/25 12 — Incorporate all comment resolutions and prepare final report
8/28 — 9/1 13 — EM Management Exit Briefing

Issue Final Report
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Attachment D, ETR Kick-Off Meeting Agenda

Topic Presenter
Review Team Introductions Team Leader
Purpose of Review Team Leader
Scope of Review Team Leader
Review Process Overview Team Leader
Field Office Introductions Field Office Representative or

Project Liaison

Technical Issue overview and status Field Office Representative or
Project Liaison

Site tour (as needed) Field Office Representative or
Project Liaison
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Attachment E, ETR Close-Out Meeting Agenda

Topic Presenter

Purpose of Meeting Team Leader

Presentation of technical issues

= General Overview of Recommendations Team Leader

= Areal Responsible Team Member
= Area? Responsible Team Member
= Conclusions Team Leader

Discussion All

Path Forward for report issuance Team Leader
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Attachment F, ETR Report Format

REPORT CONTENT:

ACRONYMS

EXECUTIVE SUMMARY

Briefly state who requested the review, what organization was responsible for conducting the
review, what project/technical scope was reviewed. Provide a summary table of the technical
issues/recommendations identified during the review.

INTRODUCTION/BACKGROUND

Review Process
Provide an overview of the approach used to conduct the review. Reference planning
documents.

Technical Scope Reviewed
Provide a detailed description of the technical scope that was reviewed

Provide the following for each technical issue identified during the review:

e Subject Area
Identify the applicable subject area reviewed

¢ Condition at Review
State the contributing factors that were observed during the review that lead to the
identification of the technical Issue

e Technical Issue
State the technical issue identified during the review.

¢ Recommendation
State the review team’s recommendation for addressing the identified technical issue.

e Benefit of Action
State how the technical scope will be benefited by adequately addressing the identified
technical issue.

RESULTS
Provide results and recommendations in summary narrative and in terms of the five
observation categories listed in Table 4.

ATTACHMENTS
Include the following planning documents:
= References
= Charter
= Definitions
= Review Team biographies
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Attachment G, ETR Issue Response Plan

Action Target
ID Recommendation Response . Complete
Office
Date
6-2 | A program to investigate processes that will dissolve | Initiate pilot testing with surrogate material. (SST- | Field mm/dd/yy
the material and could be processed through the | GES-2006-00014) Office

Saltstone systems should be initiated to address the
risk that the water and salt flushes are not sufficiently
effective in achieving compliance with the TPD
acceptance criterion established

D
Provide a unique identifier for each recommendation to be addressed by the issue response plan. Use the same identifiers as established in the
External Technical Review report.

Recommendation
Provide a descriptive statement for each recommendation to be addressed by the issue response plan. Recommendations listed in the issue
response plan are those identified in the External Technical Review Report.

Response
Indicate the identified actions to be taken to address the recommendation. If the response to the recommendation is provided in a separate report,

the report may be referenced here.

Action Office
Indicate which office (i.e., Field Office, EM-20, etc.) has responsibility for responding to the recommendation and ensuring actions are completed
to address the recommendation.

Target Complete Date
Provide the expected data by which the identified response actions will be completed.
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Attachment H, Closeout Document

<Document Number>

<Date>

TO: <EM-20 recipient>

<EM-3 recipient>
FROM: <Enter Name of Field Office>
This document certifies that the issues identified in ETR Report <reference document #>
and addressed in Issue Response Plan(s) <list applicable document # references> have
been verified to be complete.
REFERENCE

<Enter applicable document # references e.g., action closure documents>

Field Office Certification:

Signhature Date
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ABBREVIATIONS AND ACRONYMS

CD-(N) Critical Decision — (numbered)

EM Office of Environmental Management
IPT Integrated Project Team

ISM Integrated Safety Management

MEL Master Equipment List

NFPA National Fire Protection Association
NPH Natural Phenomena Hazards

PDSA Preliminary Documented Safety Analysis
PDR Preliminary Design Review

PEP Project Execution Plan

P&ID Piping and Instrumentation Diagram
PDRI Project Definition Rating Index
PSDR Preliminary Safety Design Report
QA Quality Assurance

SDD System Design Description

SDS Safety Design Strategy

SRD Systems Requirements Document
SSC Structures, Systems and Components

SQA Software Quality Assurance
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l. INTRODUCTION

Design Reviews are an integral part of the contractor and federal project management
process. As stated in DOE Order 413.3A, Program and Project Management for the
Acquisition of Capital Assets:

Beginning at CD-1 and continuing through the life of the project, as appropriate,
Design Reviews are performed by individuals external to the project. Design
Reviews are performed to determine if a product (drawings, analysis, or
specifications) is correct and will perform its intended functions and meet
requirements. Design Reviews must be conducted for all projects and must
involve a formalized, structured approach to ensure the reviews are
comprehensive, objective, and documented.

The preliminary design stage is of special interest because it is the first step in the project
execution phase, when the conceptual design is evolved to a depth and level of detail that
supports establishment of a Performance Baseline. This is an important stage in the
project that has large cost implications associated with technical decisions, and the
potential impacts of revising these decisions later in the project can be significant.

In preparation for the CD-2 approval, the Federal Project Director must ensure that the
contractor is ready to proceed with final design. This involves verification that the
preliminary design is sufficiently mature, such that it provides an adequate basis for
safety, cost, and schedule decisions/estimates. The preliminary design review (PDR)
supports this goal by evaluating the technical adequacy of the engineering design, as well
as safety and quality assurance related activities.

1. PURPOSE

The PDR Module is a tool that assists DOE federal project review teams in evaluating the
technical sufficiency of the preliminary design prior to CD-2 approval. The PDR Module
focuses on the maturity of engineering design, safety, and quality assurance to determine
whether it meets overall design commitments, and technical/safety requirements. It also
evaluates whether the design supports performance of the established facility functions. A
PDR’s principal focus is on the effectiveness of the design in meeting safety, health, and
engineering standards, addressing technical risks, and ensuring successful
constructability. Additionally, PDR’s should concentrate, as appropriate on the design
aspects associated with interfaces that rely on existing site infrastructure. PDRs may
include project Quality Assurance program effectiveness in addressing a project’s design
and configuration management needs as well as effectively implementing requirements
established in 10CFR830, Subpart A and DOE O 414.1C.

! Decisions at other stages of design can have similar impacts and also warrant a technical review. These
activities are addressed in DOE-EM review modules for conceptual and final design.

% The PDR does not include safety evaluations performed in support of DOE-STD-1189-2008, though it
does consider interfaces and outputs from facility safety basis activities.
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This Module does not explicitly target other project areas, including cost and schedule,
security, and environmental protection. The safety basis review in the PDR is focused on
the interface between safety basis development and design at the preliminary design
stage. Safety basis review guidance is established by DOE directives, including DOE-
STD-1104.

I11.  ROLES AND RESPONSIBILITIES

A successful PDR depends on an experienced and qualified team. The team should be
augmented with appropriate subject matter experts selected to complement the specific
technical concerns of the project being reviewed (e.g., Structural, Seismic, Mechanical
Engineering, Quality Assurance, etc.). The specific types of expertise needed will be
dependent on the type of facility being reviewed, as well as other factors such as
complexity and hazards/risks.

It is preferred that personnel selected to participate in a design review have design
experience. This is particularly relevant for reviewers who evaluate engineering design
elements against industry standards or other regulatory design requirements. It may not
be practical or necessary for some other subject matter experts, such as various safety
disciplines, to have this experience.

Management support is another necessary component to a successful PDR. Field element
managers, as well as the Federal Project Director, must recognize the importance of the
PDR and facilitate the resources necessary for its execution. This also requires
appropriate interfaces with EM headquarters personnel who may direct or participate in
the PDR process.

The roles and responsibilities for all involved in the PDR must be clear and consistent
with various requirements of DOE O 413.3A and the DOE FRAM. The table below
provides a compilation of design review roles and responsibilities.

Table 1. PDR Roles and Responsibilities

Position Responsibility
Field Element Provides support and resources to the Federal Project Director and
Manager Review Team Leader in carrying out the design review.

Facilitates the conduct of the design review. Assigns office space,
computer equipment, and support personnel to the team as necessary
to accomplish the review in the scheduled time frame

Identifies the need for a PDR and determines the scope of the review
Federal Project effort.

Director In conjunction with the Contractor Project Manager, develops the
briefing materials and schedule for the review activities.

Coordinates the review team pre-visit activities and follows up
review team requests for personnel to interview or material to review.
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Position

Responsibility

Coordinates the necessary training and orientation activities to enable
the review team members to access the facility and perform the
review.

Unless other personnel are assigned, acts as the site liaison with the
review team. Tracks the status of requests for additional information.

Coordinates the Federal site staff factual accuracy review of the draft
report.

Leads the development of the corrective action plan if required.
Tracks the completion of corrective actions resulting from the review.

Review Team
Leader

In coordination with the Federal Project Director and the Acquisition
Executive, selects the areas to be reviewed.

Based on the areas selected for review, project complexity and
hazards involved, selects the members of the review team.

Verifies the qualifications: technical knowledge; process knowledge;
facility specific information; and independence of the Team
Members.

Leads the design review pre-visit.

Leads the review team in completing the Review Criteria for the
various areas to be reviewed.

Coordinates the development of the data call and forwards to the
Federal Project Director, a list of documents, briefings, interviews,
and presentations needed to support the review.

Forwards the final review plan to the Acquisition Executive for
approval.

Leads the on-site portion of the review.

Ensures the review team members complete and document their
portions of the review and characterizes the findings.

Coordinates incorporation of factual accuracy comments by Federal
and Contractor personnel on the draft report.

Forwards the final review report to the Acquisition Executive for
approval.

Participates, as necessary in the closure verification of the findings
from the review report.

Review Team
Member

Refines and finalizes the criteria for assigned area of the review.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the review.

Completes training and orientation activities necessary for the review.
Conducts any necessary pre visit document review.

Participates in the on-site review activities, conducts interviews,
document reviews, walk downs, and observations as necessary.

Based on the criteria and review approaches in the Review Plan,
assesses whether his/her assigned criteria have been met.

Documents the results of the review for his/her areas. Prepares input
to the review report.
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Position Responsibility

Makes recommendations to the Review Team Leader for
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her area of review.

IV. REVIEW SCOPE AND CRITERIA

A primary objective of the preliminary design is to provide sufficient information to
support development of the project’s Performance Baseline for CD-2 approval. The
Federal Project Director will have to determine whether the preliminary design is at the
appropriate level of maturity to proceed with a design review. This typically occurs at
some point after the design contractor declared that certain milestones described in the
project schedule have been achieved.

Specific objectives of the PDR that may be appropriate depending on the project include:

e Ensure that the design will meet program requirements as defined in the contract

e Ensure that the design is compliant with the requirements of DOE Order 420.1B, or
applicable exemptions have been initiated and accepted by the appropriate approval
authority.

e Ensure that the design is compliant with applicable codes and standards, and

e Ensure that the design incorporates the approach to minimize or remove hazards, or if
that cannot be achieved, to provide a robust engineered controls, relying on
administrative controls as a last resort.

The preliminary design for new construction projects is generally accepted around 30%
of the total design effort. General guidance is given in DOE M 413.3-1 for the level of
design completion expected to support the CD-2 phase of the project, and is described as
follows:

When the project is less complex, such as a facility repair with single design, the
percent complete is generally equivalent to 20 to 35 percent of the total design
effort. For complex projects, the percentage of design may not be definitive
because these projects may have many subsystems undergoing concurrent designs
that may be at various stages of completion.

Establishing whether the preliminary design milestone has been achieved is to some
degree subjective and judgment based. On the one hand, expected safety decisions and
supporting analyses/documentation appropriate at the preliminary design stage are well
described in DOE-STD-1189-2008. Likewise, project cost and schedule related items
expected to be completed at this stage are described in DOE O 413.3A. Maturity of the
engineering design is not as straightforward in terms of explicitly completed deliverables.
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The status of the engineering design is the main determining factor as to whether a
preliminary design review should be conducted. One approach to evaluating progress is
to examine specific engineering disciplines and the design actions/documents that are
completed. Collectively, this will give an approximation of whether the project has
achieved adequate progress in the range of 30% completion. Guidelines that support this
approach are provided in Table 2 and are meant to be rough approximations.

Table 2, Preliminary Design Completion Goals

Engineering Discipline

Preliminary Design Goals

Process Engineering

All process equipment identified and sized

Layouts and flow diagrams complete

Effluents qualified

Safety systems identified

Architectural

Plans at 85%, except for notes, dimensions, and
sections

Sections-70% completion

Elevations-70% completion

Details-40% completion

Schedules -80%

Civil

Grading Plan-50% completion

Site Plan with utilities -90%

Calculations -75%

Structural

Calculations-85% to match architectural progress

Drawings show basic framing system

Piping

Calculations-70% completion

Schematics showing major components; general
arrangements and flow patterns of each system-90%
completion

Brief tabulation of major equipment data: equipment
size, capacity, physical data, etc; materials of
construction; brief functional requirements;

Electrical

Initial start of one-line diagram, legend, notes

Basic power and lighting plan

General layout of electrical distribution, both interior
and exterior

Locations of substation feeders, switchgear,
panelboards

Preliminary typical layout of lighting and receptacle
arrangements, location of control devices, motors, fire
alarm devices

Instrumentation

Instrumentation system diagram and tabulation

Control room layout and general instrumentation
system field layout

Design calculations
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Another tool that is helpful in evaluating progress is the Environmental Management
Project Definition Rating Index (PDRI). This evaluation is used by the IPT in evaluating
the progress of the project at each critical decision established in DOE O 413.3A.
Although PDRI scores are not used as a “go/no-go” requirement for CD approval, the
scores are an important factor in the decision to proceed to the next project phase. PDRI
scores can provide insight on preliminary design progress. Additional information on
the PDRI can be found in http://www.em.doe.gov/Pages/pdri.aspx.

Once it has been determined that the design is sufficiently mature for the review, the
scope of a PDR is determined by factors such as the types and magnitude of hazards, the
complexity of the facility or process, current stage of the design, and the project mission.
These influences are considered when the PDR is commissioned, and they are reflected in
the final review criteria selected by the review team. Once selected, the review criteria
define the planned scope of the PDR.

This PDR Module provides a set of review criteria that are organized into several
technical/safety areas and engineering disciplines. These review areas are summarized
below and include general requirements, radiation protection, criticality safety, fire
protection, safety basis, integrated safety management, quality assurance (including
software quality assurance), civil/structural, engineering design (process design/layout,
mechanical and piping, electrical, instrumentation and control, HVAC), and
configuration management. For each review area, Appendix A of this Module provides
overall performance objectives and then a subset of review criteria that satisfy each
performance objective.

These performance objectives and review criteria provide consistent guidance to project-
specific design review teams to tailor to their respective review areas. In some cases,
review criteria may not be applicable to a particular project for a valid reason (e.g.,
conscious decision to accept immature design because of complex technical issues still to
be evaluated). In these cases, the review team member should document the rationale
supporting such assertions in order to provide completeness in the review process.

General Requirements

This area of the review is intended to capture the overall progress with respect to
completion of design documents and deliverables associated with the preliminary design
stage. This includes various management documents, progress of required technical
studies, design criteria, design reports, system descriptions, and other higher tier planning
documents. The focus of the PDR is to ensure that the design supports safe operation in
all disciplines and that engineered control features are included in the design where
appropriate. The review should also verify that the project has a mechanism to capture
and manage important assumptions that could result in design changes if not supported
through later stages of design. Subsequent evaluation of the process used to validate
assumptions may be included in follow-on reviews.
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Radiation Protection

This area is focused on ensuring that the preliminary design supports safety of operations
and activities involving radiological material through engineered controls and barriers. A
major emphasis of the review is concerned with 10 CFR 835 Subpart K — Design and
Control elements and with physical design elements (e.g., confinement, shielding) rather
than overall radiological control program requirements. Other aspects of 10 CFR 835, as
well as DOE-STD-1098-99, Radiological Control, and the contractor’s ALARA Program
also require verification within the preliminary design.

Criticality Safety

The intent of this review area is to ensure that the preliminary design adequately
considers the potential for criticality in planned activities and that the design implements
the necessary and appropriate controls consistent with DOE O 420.1B and related
ANSI/ANS Standards. The PDR is focused on the physical design elements rather than
the overall criticality safety program

Fire Protection

The purpose of this review area is to ensure that the preliminary design adequately
considers fire safety in the planned activities and the design implements the necessary
and appropriate controls consistent with DOE O 420.1B, DOE-STD-1066-99, NFPA
standards, and other applicable regulatory requirements.  The areas of review are
derived from these requirements as related to physical design elements rather than the
overall the fire protection program.

Safety Integration

Two primary aspects of safety integration are evaluated in the PDR. The first is on the
overall management philosophy and approach to integrating safety into design. This
review area establishes whether an Integrated Safety Management Description Document
has been prepared and updated to address the preliminary design activities. A major
component of this review area is also to establish that workplace hazards have been
identified and incorporated into the facility design.

The second aspect is related to Safety Basis review area for Hazard Category 1, 2 or 3
nuclear facilities. This review area is not intended to conflict with other ongoing reviews
of the Preliminary Safety Design Report, which is prepared in accordance with DOE-
STD-1189. Rather, it focuses on verifying that controls derived from the safety basis are
adequately captured in the preliminary design. This includes verification that appropriate
safety classifications are assigned to SSCs within design documentation and that design
commitments are consistent with DOE O 420.1B. The DOE review of the contractor’s
safety basis programs and activities is covered in DOE-STD-1104. This should include
consideration of site characterization, including NPH elements (e.g., seismic, wind,
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flood), and appropriate performance criteria, integrated with the Civil/Structural elements
below.

Quality Assurance

This review is primarily derived from the requirements of ASME NQA-1- 2000 or later
edition and 10 CFR 830 Subpart A and focuses on the design elements rather than the
overall QA program. The primary objectives are to ensure that (1) design inputs are
correctly selected and translated into design documents in a timely manner; (2) design
methods are appropriate; (3) organizational and physical interfaces are identified and
controlled; (4) suitable materials, parts processes, and inspections and testing criteria
have been specified; (5) changes to design are controlled in a manner commensurate with
the original design; (6) the design is independently verified to be adequate; and (7)
documentation and records of the design and design verification processes are maintained
in accordance with the QA program. A software quality assurance (SQA) review should
also be conducted as part of the overall QA review. This includes any software used to
classify, design, or analyze structures, systems and components relied on to protect
workers, the public and environment.

The requirements identified in 10 CFR830.122, Criterion 6 addresses QA for the design
process and form the primary basis for the performance objectives. Also of relevance to
the preliminary deign are requirements from DOE Order O 414.1C, Quality Assurance,
and the contractor’s project specific Quality Assurance Plan.

Civil/Structural

The purpose of this review area is to ensure that progress of the geotechnical/seismic
studies, structural design and associated calculations, drawings and specifications are on
track with the preliminary design stage. Requirements from DOE O 420.1B and the
DOE standard 1020 series related to NPH design form a major emphasis for the PDR.
Some level of validation associated with design calculations (depending on availability)
will be involved, though not to the extent of the final design review process. Proper use
of national standards, such as those promulgated by the American Concrete Institute
(ACI), American Institute of Steel Construction (AISC), American Welding Society
(AWS), etc. throughout project civil/structural specifications, will be confirmed.

Engineering Design

A major emphasis of the PDR is on the engineering functions that relate to facility
systems necessary for confining hazardous and radioactive materials, either as a direct
barrier or supporting a critical function of a safety system. The PDR Module addresses
performance objectives and criteria according to process design/layout, mechanical and
piping, electrical, instrumentation and control, and HVAC. A number of DOE directives
and industry standards provide good engineering principles, as well as functional design
requirements, that form the basis for the PDR. Some examples are as follows:
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DOE Order O 420.1B, Facility Safety

DOE-STD-3024-98, Content of System Design Descriptions (SDD)
DOE-HDBK-1169-2003, Nuclear Air Cleaning Handbook
DOE-STD-1189-2008, Integration of Safety into the Design Process
DOE-HDBK-1132-99, Design Considerations
DOE-HDBK-1092-2004, Handbook on Electrical Safety

Configuration management

Although Configuration Management is normally managed from within the Engineering
Organization, its application to a construction project begins very early in the project
planning and continues throughout the life of the project. For this reason, as well as for
its importance in satisfying facility safety requirements it should be reviewed as a
separate area. The review focuses on configuration management requirements found in
DOE Order O 420.1B, Facility Safety; DOE STD-1073-2003, Configuration
Management Program; and the Site/Contractor Configuration Management Program

V. REVIEW PLANS AND DOCUMENTATION

The results of a PDR will be used by the DOE Federal Project Director and ultimately the
Acquisition Executive to help determine whether project funds may be authorized to
conduct final design activities. It is important to clearly document the methods,
assumptions and results of the PDR. Section 8 of the SRP provides guidelines for
preparing a Review Plan and a final report.

The following activities should be conducted as part of the Review Plan development and
documentation/closure of the review:

e Subsequent to the selection, formation and chartering of the review team and
receipt and review of the prerequisite documents, assignment of responsibilities
for the development of specific lines of inquiry should be made.

e The review team members should develop specific lines of inquiry utilizing the
topics and areas listed in the respective appendices of this Module.

e The individual lines of inquiry should be compiled and submitted to the manager
authorizing the review for concurrence prior to starting the review.

e The project-specific review plan should be compiled with a consistent and
uniform numbering scheme that provided for a unique identifier for each line of
inquiry, arranged by subject area (e.g. Management-Personnel and Qualifications,
Management-Processes and Systems, Technical-Civil, etc.) such that the results of
each line of inquiry can be documented and tracked to closure.

e The lines of inquiry should be satisfied via document review and personnel
interviews and any combination of these methods. The method used the basis for
closure/comment/finding and the result of the inquiry should all be documented
and tracked.
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The Review Plan should be broken down to provide coverage of the following topics.
Review Coverage

The physical areas of the facility operations that are subject to the PDR should be
presented, along with subject areas that are being reviewed. Any areas that are excluded
from the review should be discussed, along with the rationale for exclusion.

Design Assumptions

Design assumptions include any process decisions that frame the scope of the design
effort and must be considered by reviewers when validating performance. This may
include assumptions such as final product forms or performance characteristics related to
operational steps or processes. Any explicit expectations imposed on the contractor by
DOE, above and beyond those requirements and standards contained in the design
contract, are also important assumptions that should be conveyed so that actions to
modify the contract can be initiated to support document submittal/approval.

Performance Baseline Documents

The primary documents that form the project technical requirements and that are the basis
for review criteria should be referenced in this section. At a minimum this should list the
DOE contract that commissions the design, Facility and Design Description Documents,
and DOE Order 420.1B and associated review guides/standards.

Design Documents

Design documents include facility documents expected to be provided to the Review
Team. A detailed inventory list of all documentation is not necessary in this section.
Rather, it should focus on document types expected. Where applicable, this includes the
following types of documents: Facility and Design Description Documents; process flow
diagrams; Preliminary Safety Design Report; structural drawings, calculations and
specification; electrical drawings, calculations and specifications; instrumentation and
controls drawings, calculations and specifications; mechanical drawings, calculations and
specification; process system drawings, calculations, and specifications.

Performance Objectives and Criteria

The performance objectives and criteria that apply to the review process will be selected
and presented in this section, or attached as an appendix to the Review Plan. These
should be based on the EM Preliminary Design Review Module, Appendix A, as
applicable based on specific project characteristics. The rationale for selection should be
presented.

10
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Appendix A - Performance Objectives and Criteria

Legend of Safety and Engineering Review Topics

Review Topical Area Identifier
General Requirements GR
Radiation Protection RP
Criticality Safety CS
Fire Protection FP
Safety Integration Sl
Quality Assurance QA
Civil/Structural NPH
Engineering Design ED
-Process Design/Layout ED-1
-Mechanical and Piping ED-2
-Electrical, Instrumentation and Control ED-3
-HVAC ED-4
Configuration Management CM

12
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Table 3 — Performance Objectives and Criteria

ID# |

Performance Objectives and Criteria

| Met?

General Requirements

GR-1

Design progress on the facility meets preliminary design expectations, as defined in
site procedures and meets Performance Requirements developed in the Design
Requirements Document?

Preliminary design addresses safety and health standards, technical risks,
construction and operability requirements? (GR-1.1)

Clear and complete system for tracking design assumptions, to assure their
resolution prior to issue of final design? (GR-1.2)

Design incorporates adequate provisions for the safe removal, treatment, and
disposition of secondary waste and other byproducts of the process? (GR-
1.3)

Where process equipment will be exposed to demanding environmental
conditions, is the equipment expected to survive the environment long
enough to fulfill its mission? (GR-1.4)

The project has identified all assumptions and requirements that are required
to be carried forward to ensure that the final design, construction, and
administrative controls are developed? (GR-1.5)

GR-2

System Description documentation properly integrates the Facility design with the
Process design?

Structural design for the facility has been coordinated with the process design
effort to ensure adequate space is available for installation and operation of
all the equipment that is designated to be installed? (GR-2.1)

System Design Descriptions prepared for safety related systems and meet the
requirements of DOE Order O 420.1B and DOE Standard DOE STD -3024-
98, Content of System Design Descriptions? (GR-2.2)

Facility envelope contains adequate space to accommodate alternative
process technology decisions? (GR-2.3)

GR-3

A process is in place to resolve any remaining technical uncertainties and to validate
design assumptions and calculations?

All elements of the process demonstrated at full scale and production
throughput verified by demonstration or calculation? (GR-3.1)

Prototypes being acquired for any machine or process which has not
previously been used in this application? Does the testing schedule provide
confidence that the project schedule can be met? (GR-3.2)

Design assumptions are identified and there is a process in place to verify
them with actual field measurement or modeling? (GR-3.3)

New fluid systems are being tested with mock-ups or with surrogate material
to verify flow rates, hold up issues, or capacity? (GR-3.4)

Radiation Protection

RP-1

The preliminary facility design meets the requirements of 10 CFR 835 Subpart K —
Design and Control?

The primary measures taken to maintain radiation exposure in controlled
areas ALARA accomplished through physical design features (e.g.,

13
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ID#

Performance Objectives and Criteria

Met?

confinement, ventilation, remote handling, and shielding)? (RP-1.1)

Design features adequate to meet design objectives for controlling personnel
exposure (concrete walls of sufficient thickness; penetrations and galleries
adequately designed)? (RP-1.2)

Administrative controls employed only as supplemental method to control
radiation exposure where use of physical design features is demonstrated to
be impractical? (RP-1.3)

Optimization methods used to assure that occupational exposure is
maintained ALARA in developing and justifying facility design and physical
controls? (RP-1.4)

Design objectives for controlling personnel exposure from external sources of
radiation in areas of continuous occupancy (2000 hours per year) to maintain
exposure levels below an average of 0.5 mrem (5 microsieverts) per hour and
as far below this average as is reasonably achievable? The design objectives
for exposure rates for potential exposure to a radiological worker where
occupancy differs from the above shall be ALARA and shall not exceed 20
percent of the applicable standards in Sec. 835.202. (RP-1.5)

Confinement and ventilation design features are relied on for control of
airborne radioactive material, consistent with a design objective to avoid
releases to the workplace atmosphere and in any situation, and then to control
the inhalation of such material by workers? (RP-1.6)

Design or modification of a facility and the selection of materials include
features that facilitate operations, maintenance, decontamination, and
decommissioning? (RP-1.7)

RP-2

The preliminary facility design meets the requirements of 10 CFR 835 Subpart E,
Monitoring of Individuals and Areas?

Provides for :

(1) Adequately documenting radiological conditions.

(2) Detecting changes in radiological conditions.

(3) Detecting gradual buildup of radiological material.

(4) Verifying the effectiveness of engineering and process controls in
containing radioactive materials and reducing radiation and/or radioactive
material

(5) Identifying and controlling potential sources of individual exposure to
radiation and/or radioactive material (RP-2.1)?

Identifies instruments that are:

(1) Appropriate for the type(s), levels, and energies of the radiation(s)
encountered

(2) Appropriate for existing environmental conditions. (RP-2.2)

RP-3

The facility design is consistent with the requirements of 10 CFR 835 Subpart F —
Entry Control Program?

Preliminary facility design provides for entry control commensurate with the
existing and potential radiological hazards within the area including one or
more of the following methods:

a. Signs and barricades

14
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ID#

Performance Objectives and Criteria

Met?

Control devices on entrances;
Conspicuous visual and/or audible alarms;
Locked entrance ways; or

e. Administrative controls? (RP-3.1)

oo o

No control(s) are installed at any radiological area exit that would prevent
rapid evacuation of personnel under emergency conditions? (RP-3.2)

Preliminary facility design provides for entry control for high and very high
radiation areas? Such areas shall be monitored as necessary during access to
determine the exposure rates to which the individuals are exposed (RP-3.3)

One or more of the following features are used for each entrance or access
point to a high radiation area where radiation levels exist such that an
individual could exceed a deep dose equivalent to the whole body of 1 rem
(0.01 sievert) in any one hour at 30 centimeters from the source or from any
surface that the radiation penetrates:

f. A control device that prevents entry to the area when high
radiation levels exist or upon entry causes the radiation level to be
reduced below that level defining a high radiation area;

g. A device that functions automatically to prevent use or operation
of the radiation source or field while individuals are in the area;

h. A control device that energizes a conspicuous visible or audible
alarm signal so that the individual entering the high radiation area
and the supervisor of the activity are made aware of the entry;

i. Entryways that are locked. During periods when access to the area
is required, positive control over each entry is maintained,;

j.  Continuous direct or electronic surveillance that is capable of
preventing unauthorized entry;

k. A control device that will automatically generate audible and
visual alarm signals to alert personnel in the area before use or
operation of the radiation source and in sufficient time to permit
evacuation of the area or activation of a secondary control device
that will prevent use or operation of the source.

I.  Very high radiation area physical controls. In addition to the
above requirements, additional measures shall be implemented to
ensure individuals are not able to gain unauthorized or inadvertent
access to very high radiation areas.

m. No control(s) shall be established in a high or very high radiation
area that would prevent rapid evacuation of personnel. (RP-3.4)

Criticality Safety

CS-1

The preliminary design ensures that operations with fissionable material remain
subcritical under all normal and credible abnormal conditions?

The preliminary design satisfies the requirements of revisions to the
consensus nuclear criticality safety standards of American National Standards
Institute (ANSI)/American Nuclear Society (ANS) 8 in effect at the time of
the approval of DOE O 420.1B? (CS-1.1)?

The preliminary design is such that no single credible event or failure can

15




Working Document — September 30, 2008

ID#

Performance Objectives and Criteria

Met?

result in a criticality (DOE O 420.1B)? (CS-1.2)

Preliminary criticality safety evaluations for fissionable materials operations
have been performed in accordance with DOE-STD-3007-2007, Guidelines
for Preparing Criticality Safety Evaluations at Department of Energy Non-
Reactor Nuclear Facilities, or they are approved by DOE (e.g,. parameters,
limits and controls required to maintain sub-criticality for all normal and
credible abnormal conditions)? (DOE O 420.1B) (CS-1.3)

The preliminary design includes controls that are derived from the criticality
safety evaluation in the preferred order of passive engineered controls, active
engineered controls, or lastly administrative controls? (DOE 420.1B) (CS-
1.4)

The preliminary design implements the double contingency principle defined
in ANSI/ANS 8.1, Nuclear Criticality Safety in Operations with Fissionable
Material outside Reactors? (CS-1.5)

The preliminary design provides an explanation whenever an ANSI/ANS
standard or other DOE O 420.1B requirement is not planned to be
implemented? (CS-1.6)

CS-2

The preliminary design ensures that nuclear criticality safety is controlled by one or
more parameters of the system(s) within sub critical limits and by allowances for
process contingencies?

The preliminary design demonstrates controls through one or more of the
following as appropriate:

Physical constraints

Use of instrumentation

Chemical means

Reliance on natural or credible course of events
Administrative procedures

f. Other means? (CS-2.1)

o0 o

All controlled parameters and their limits are specified and the influence of
variations of these parameters on the ket is understood and documented in the
preliminary design supporting documents? (CS-2.2)

The preliminary design relies upon equipment design, where practicable, in
which dimensions are limited rather than administrative controls? (CS-2.3)

The preliminary design relies upon the use of neutron absorbers, if such
reliance is consistent with the requirements of section 4.2.4 of ANSI/ANS
8.1, 8.5 (rashig rings) and 8.14 soluble neutron absorbers? (CS-2.4)

Subcritical limits derived from experiments or calculations are in accordance
with the requirements of sections 4.2.5 and 4.3 of ANSI/ANS 8.1? (CS-2.5)

CS-3

The design and use of a criticality alarm system(s) is in accordance with the
requirements of ANSI/ANS 8.3?

The alarm system coverage meets the requirements of section 4.2 of
ANSI/ANS 8.3? (CS-3.1)

The criticality alarm system design supports the requirements of section 4.3
of ANSI/ANS 8.3? (CS-3.2)

Dependability of the preliminary design for a criticality alarm system is
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ID#

Performance Objectives and Criteria

Met?

consistent with the requirements of ANSI/ANS 8.3 section 4.4? (CS-3.3)

The criticality alarm system(s) meet the criteria identified in ANSI/ANS 8.3
section 57 (CS-3.4)

The system supports testing and maintenance as identified in ANSI/ANS 8.3,
Section 6? (CS-3.5)

Fire Protection

FP-1 | The preliminary design ensures that it provides a level of safety sufficient to meet

DOE goals and objectives?

Fulfills requirement of highly protected risk (HPR) (DOE O 420.1B) (FP-
1.1)?

Prevents loss of safety functions and safety systems as determined in the
preliminary hazards analysis and provides defense in depth (DOE O 420.1B)
(FP-1.2)?

Prevents fires and related effects that cause an unacceptable release of
hazardous or radiological materials (FP-1.3)?

Prevents fires and related effects that cause vital DOE program to suffer an
unacceptable interruption (FP-1.4)?

Prevents fires and related effects that result in the loss of critical process
controls (FP-1.5)

FP-2 | The preliminary design meets or exceeds applicable fire protection and emergency

response provisions of the governing local building code (the International Building
Code if no local code applies), applicable regulations, DOE fire safety criteria, and
industry standards, such as those promulgated by the NFPA?

The design identifies and reflects the full spectrum of applicable facility
related fire protection and emergency response criteria as delineated by DOE
and as adopted when the design criteria are / were approved. (FP-2.1)?

The design reflects and conforms to the provisions of the following
chapters/sections of the local building code (International Building Code
(1IBC) if no local code applies):

Use and Occupancy Classification

Special Fire Safety Design Requirements for Unique Structures
Height and Area Limitations

Types of Construction

Fire-resistance Design Requirements

Combustibility of Interior Finishes

Fire Protection Systems

Means of Egress

Access for Emergency Vehicles

Fire resistance of Exterior Walls and Roofs

Protection of Structural Steel

Fire Protection and Emergency Services during Construction (FP-
2.2)?

The design reflects and conforms to the provisions of the following chapters/
sections of the local fire code (International Fire Code if the IBC applies):
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ID#

Performance Objectives and Criteria

Met?

Fire Service Features

Building Services and Systems

Fire-resistance Rated Construction

Fire Protection Systems, Including Fire Water Supply
Means of Egress

Fire Exposures, including Wild Land Fire Risk
Flammable and Combustible Liquids and Gases
Hazardous Materials

Emergency Vehicle Accessibility to Facilities (FP-2.3)?

The design reflects and conforms to the facility specific provisions of Section
2 Fire Protection of Appendix A to 10 CFR Part 851 (FP-2.4)?

The design reflects and conforms to the following facility specific provisions
of 29 CFR 1926, Construction Industry Regulations:

Subpart C, General safety and Health Provisions (Fire Safety and
Emergency Services)

Subpart D, Occupational Health and Environmental Controls
(Emergency Medical-related)

Subpart F, Fire Protection and Prevention

Subpart Z, Toxic and Hazardous Substances (FP-2.5)?

The design reflects and conforms to the facility specific provisions of Chapter
I1, Fire Protection; Section 3.c. Fire Protection Design of DOE O 420.1B,
Facility Safety. (Specific review elements are delineated in P.O. 3.) (FP-2.6)?

The design reflects and conforms to the following facility specific provisions
of DOE G 420.1-3, Implementation Guide for DOE Fire protection and
Emergency Services Programs:

Section 4.2, Highly Protected Risk Status

Section 4.5, Program Documentation (construction-related)

Section 4.6, Fire Hazards Analysis (preliminary design stage)
Section 4.9, Baseline Needs Assessment (emergency services)
Section 4.15, Exemptions, Variances, Equivalencies

Section 4.17, Fire Protection Design

Section 4.20, Fire Suppression System Confinement or Containment
Section 4.21, Fire Protection System Classification (FP-2.7)?

The design reflects and conforms to the following facility specific provisions
of DOE-STD-1066-99, Fire Protection Design Criteria:

Chapter 5, General Criteria

Chapter 6, Water Supply and Distribution System Criteria
Chapter 7, Automatic Sprinkler System Criteria

Chapter 8, Fire Alarm Systems

Chapter 10, Life Safety Criteria

Chapter 11, Electrical Equipment Criteria

Chapter 12, Protection Criteria for General Process Hazards
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ID#

Performance Objectives and Criteria

Met?

e Chapter 13, Protection Criteria for Special Hazards
e Chapter 14, Nuclear Filter Plenum Fire Protection
e Chapter 15, Glovebox Fire Protection (if included in scope) (FP-2.8)?

The design reflects and conforms to the following facility specific provisions
of NFPA-801, Standard for Fire Protection for Facilities Handling
Radioactive Waste:
e Nuclear Safety Considerations
Identification of Hazards
General Plant Design
Life Safety Design Features
Fire Protection and Notification Systems
Equivalencies (FP-2.9)?

The design reflects and conforms to the facility specific provisions of NFPA-
1, Uniform Fire Code (Construction and Emergency Services Provisions)
(FP-2.10)?

The design reflects and conforms to the facility specific provisions of NFPA-
70, National Electrical Code. (FP-2.11)?

The design reflects and conforms to the facility specific provisions of NFPA-
72, National Fire Alarm Code (FP-2.12)?

The design reflects and conforms to the following facility specific provisions
of NFPA-80, Standard for Fire Doors and Fire Windows (FP-2.13)?

The design reflects and conforms to the facility specific provisions of NFPA-
90A, Standard for the Installation of air Conditioning and Ventilating
Systems (FP-2.14)?

The design reflects and conforms to the facility specific provisions of NFPA-
101, Life Safety Code (FP-2.15)?

The design reflects and conforms to the facility specific provisions of NFPA-
241, Standard for Safeguarding Construction, Alteration and Demolition
Operations (FP-2.16)?

The design reflects and conforms to the facility specific provisions of NFPA-
780, Standard for the Installation of Lightning Protection Systems (FP-2.17)?

The design reflects and conforms to the facility specific provisions of NFPA-
1144, Standard for Protection of Life and Property from Wildfire (FP-2.18)?

The design reflects and conforms to the facility specific provisions of NFPA-
1141, Standard for Fire Protection in Planned Building Groups (FP-2.19)?

The design reflects and conforms to the facility specific provisions of NFPA-
1221, Standard for the Installation, Maintenance and Use of Emergency
Services Communications Systems (FP-2.20)?

The design reflects and conforms to the facility specific provisions of NFPA-
1710, Standard for the Organization and Deployment of Fire Suppression
Operations, Emergency Medical Operations, and Special Operations to the
Public by Career Fire Departments (FP-2.21)?

FP-3

The preliminary design for the facility and supporting systems meets or exceed the
following overarching facility-specific fire protection design criteria:
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ID#

Performance Objectives and Criteria

Met?

A reliable and adequate supply of water for fire suppression. For preliminary
design purposes, documentation (text and / or drawings) must include a
commitment to conform to applicable criteria, as delineated above, and
should also include a conceptual design description that encompasses; fire
water storage (quantity and duration), pumps, distribution piping, materials,
and other available details (FP-3.1)?

Noncombustible construction material for facilities exceeding the size limits
established by DOE (see DOE-STD-1066-99, Fire Protection Design
Criteria). For preliminary design purposes, documentation must include a
commitment to conform to applicable criteria, as delineated above, and
should also include the type(s) of construction that will be featured for each
facility and reference to the listed structural assemblies that are intended to
meet the construction classifications (FP3.2)?

Complete fire-rated construction and barriers, commensurate with the
applicable codes and fire hazards, to isolate hazardous areas and minimize
fire spread and loss potential consistent with limits as defined by DOE.
Design documents should describe in general terms the subdivision of each
facility into fire areas, as defined in DOE-STD-1066-99. The description
should include a summary of how penetrations of fire area boundary
construction will be protected. This description should address doorways,
ventilation penetrations, cable and conduit penetrations and any anticipated
unprotected openings in fire area walls and floor/ceiling assemblies (FP-3.3)?

Automatic fire extinguishing systems throughout all significant facilities and
in all facilities and areas with potential loss of safety class systems (other
than fire protection systems), significant life safety hazards, unacceptable
program interruption, or fire loss potential in excess of limits defined by
DOE. For preliminary design purposes, documentation (text and drawings)
should describe which fire areas will be protected by fire extinguishing
systems, the extent of protection, the governing NFPA Standards and relevant
DOE criteria, and any anticipated design issues (such as high vaulted ceilings
or areas with high ventilation rates). There must be a firm commitment to use
listed materials which must be encompassed by a QA / QC program (FP-
3.4)?

Redundant fire protection systems in areas where

a. Safety class systems are vulnerable to fire damage, and no
redundant safety capability exists outside of the fire area of
interest, or

b. The maximum possible fire loss (MPFL) exceeds limits
established by DOE. An initial Maximum Possible Fire Loss
(MPFL) calculation is provided to support the need for redundant
systems. (FP-3.5)?

In new facilities, redundant safety class systems (other than fire protection

systems) are located in separate areas and design documents identify those
fire areas (such as a control room or automatic electric power transfer area)
where redundant safety systems may be located. The description should
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ID#

Performance Objectives and Criteria

Met?

include the nature and extent of redundant fire protection in these areas (FP-
3.6)?

A means to notify emergency responders and building occupants of a fire
(e.g., fire alarm or signaling system). The design should provide a conceptual
description of a fire alarm / signaling system, with a commitment to conform
to applicable criteria, to use listed components, and to subject the components
to a QA / QC program (FP-3.7)?

Emergency egress and illumination for safe facility evacuation in the event of
fire as required by applicable codes or fire standards. The design
demonstrates that two remote exits are available from all occupied areas,
except where permitted by the Life safety Code. Design documents provide
an overview of the egress concept, including lighting and signage. Issues that
might affect egress, such as security measures, should be identified without
mentioning specific provisions (FP-3.8)?

Physical access and appropriate equipment that is accessible for effective fire
department intervention (e.g., interior standpipe systems in multi-story or
large, complex facilities). Design documents show access roads, location of
fire hydrants, standpipe systems and fire department connections, entryways
into facilities, and other design features (congested areas) that might
adversely affect emergency services (FP-3.9)?

A means to prevent the accidental release of significant quantities of
contaminated products of combustion and fire fighting water to the
environment, such as ventilation control and filter systems and curbs and
dikes. Such features would only be necessary if required by the preliminary
FHA or preliminary safety analysis in conjunction with other facility or site
environmental protection measures. The design provides a conceptual
description of confinement and containment issues and their mitigation (FP-
3.10)?

A means to address fire and related hazards that are unique to DOE and not
addressed by industry codes and standards. Mitigation features may consist
of isolation, segregation or the use of special fire control systems (water mist,
clean agent, or other special suppression systems) as determined by the
preliminary FHA. The design identifies atypical fire hazards (such as
chemicals or processes) and the fire protection means intended to mitigate
their corresponding fire risk (FP-3.11)?

That the fire protection systems are designed such that their inadvertent
operation, inactivation, or failure of structural stability will not result in the
loss of vital safety functions or inoperability of safety class systems as
determined by the preliminary safety analysis or preliminary DSA. A
description of processes is provided that will be used to evaluate for such risk
and the possible means (physical safeguards such as shielding or barriers)
that would likely be used to minimize the threat from inadvertent operation,
inactivation, or other failure. (FP-3.12)?

FP-4

The preliminary design shall identify conditions for which literal compliance with
the above-referenced criteria cannot be met in a cost-effect manner and where
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ID#

Performance Objectives and Criteria

Met?

alternative (equivalent) fire safety and emergency response features will be
proffered.

Design documentation (text) manifests a process for identifying conditions
for which literal conformance is not feasible or cost-effective. This
description should include a requirement for an engineering analysis by
qualified fire protection engineers, review and approval by engineers, review
and approval by appropriate contractor management, and a commitment to
submit all such equivalency determinations to the DOE Authority Having
Jurisdiction (AHJ). (FP-4.1)?

Design documentation (text) manifests a system for identifying, tracking, and
record keeping of all pending decisions regarding fire safety and emergency
services equivalencies (FP-4.2)?

Design documentation (text) manifests a commitment to implement a design
that conforms to governing fire safety criteria when there is no agreement
with the DOE AHJ regarding a pending equivalency. (Default decisions
regarding design are to literal conformance.) (FP-4.3)?

FP-5

Where required by Paragraph 3.b. (5) of DOE O 420.1B a (Preliminary) Fire Hazards
Analysis (FHA) has been completed and documented.

The PFHA has been completed under the supervision of a qualified (as
defined by DOE) or (as defined in DOE STD-1066-99) fire protection
engineer (FP-5.1)?

The scope and content of the PFHA are in conformance with the guidelines
delineated in Section 4.6 of DOE G 420.1-3 (September 27, 2007 or current
equivalent) (FP-5.2)?

The conclusions of the PFHA are incorporated into Design Safety Analysis
documentation and integrated into design basis and beyond design basis
accident conditions (FP-5.3)?

Provisions exist for updating the PFHA over time as significant changes
occur (FP-5.4)?
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Safety Integration

SI-1

Safety Basis Documents are prepared and consistent with preliminary design
documents?

A Safety Design Strategy is prepared by the Safety Design Integration Team
(SDIT) (SI-1.1)

A Preliminary Safety Design Report (PSDR) is prepared by the SDIT (SI-1.2)

The PSDR has been reviewed by DOE and verified to meet expectations of
DOE-STD-1189-2008, Appendix I, or where deficient, explicit conditions of
approval established. (S1-1.3)

The SDS has been reviewed by DOE and verified to meet expectations of
DOE-STD-1189-2008, Appendix E, or where deficient explicit conditions of
approval established? (SI-1.4)

Design criteria are consistent with design commitments and requirements
identified in the SDS? (SI-1.5)

SI-2

The preliminary design incorporates sufficient defense in depth consistent with
preliminary safety analysis?

The design includes multiple layers of protection to prevent or mitigate the
unintended release of radioactive materials to the environment (e.qg., isolation,
confinement, successive physical barriers, minimizing material at risk, etc)?
(DOE 0 420.1B) (SI-2.1)

SI-3

The preliminary design meets the requirements and objectives of DOE O 420.1B?
This includes:

The preliminary design ensures that the facility is sited and designed in a
manner to ensure adequate protection to health and safety of the public,
workers, and the environment from the effects of accidents involving
radioactive materials release. (SI-3.1)?

The preliminary design ensures that safety SSCs are designed commensurate
with the importance of the safety functional requirements
(SB-3.2)?

Safety Class electrical systems must be designed to preclude single point
failure (SB-3.3)?

Process systems as identified in the preliminary design shall be designed to
minimize waste production and mixing of radioactive and non-radioactive
wastes (SB-3.4)?

The Integrated Safety Management Description has been prepared and incorporates
preliminary design activities?

The requirements, methodology, and responsibility for ES&H activities are
clearly identified and communicated? (SI-4.1)

The preliminary design incorporates an analysis of potential workplace
hazards (industrial safety/hygiene) and establishes appropriate controls (SI-
4.2)

Assurance

Design inputs are correctly translated into design documents in a timely manner?

Design inputs for interfacing organizations are specified in the design

23




Working Document — September 30, 2008

documents or in supporting procedures? (QA-1.1)

The design incorporates applicable requirements and design bases (QA-1.2).

Design inputs are specified to the level of detail necessary to permit design
activities to be correctly carried out and to provide a consistent basis for
making design decisions, accomplishing design verification activities, and
evaluating design changes (QA-1.3)

Design inputs are based upon contractual requirements and customer
expectations and are technically correct and complete. (DOE G 414.1-2A)
(QA-1.4)

QA-2

Design methods used are appropriate

Responsible design organization shall prescribe and document the design
activities to the level of detail necessary to permit the design process to be
carried out in a correct manner, and to permit verification that the design
meets requirements. (NQA-1 300) (QA-2.1)

This should include the integration function when multiple organizations,
design efforts and systems are included in the total system design.

Design Analyses should be sufficiently detailed such that a person technically
qualified in the subject can review and understand the analyses and verify the
adequacy of the results without recourse to the originator. (NQA-1 400) (QA-
2.2)

The design has been developed using sound engineering/scientific principles
and appropriate standards. (QA-2.3)

Design assumptions, if necessary, are adequately described and reasonable
(QA-2.4)

Design output compares reasonably to the design inputs (QA-2.4)

QA-3

Organizational and physical design interfaces are identified and controlled

Organizational responsibilities are described for preparing, reviewing,
approving, and verifying design documents related to an item or its processes,
such as system descriptions, design input and criteria, design drawings,
design analyses, computer programs, specifications, and procedures (QA-3.1)

Internal and external design interface controls, procedures, and lines of
communication among participating design organizations and across technical
disciplines are established and described for the review, approval, release,
distribution, and revision of documents involving design interfaces (QA-3.2)

QA4

Suitable materials, parts, processes, and inspections and testing criteria are specified

The design provides for appropriate acceptance, inspection, testing, and
maintenance criteria to ensure continuing reliability and safety of designed
items. (DOE G 414.1-2A) (QA-4.1)

QA-5

Changes to design are controlled in a manner commensurate with the original design
(See CM, Configuration Management, for additional review criteria)

Design and specification changes, including field changes, are subject to the
same design controls that were applicable to the original design (QA-5.1)

QA-6

The design is independently verified to be adequate.

Design procedures identify the responsibilities of personnel verifying the
design, the areas and features that require design verification, the pertinent
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considerations to be verified, and the extent of documentation required to
document verification (QA-6.1)

Guidelines or criteria are established and described for determining the
method of design verification (design review, alternate calculations, or tests)
(QA-6.2)

The design has been verified or validated by individuals or groups other than
those who performed the design work. (QA-6.3)

The design has been verified or validated before approval and implementation
of the design. (QA-6.4)

QA-7

Documentation and records are maintained in accordance with the QA program

Design documentation includes a list of approved and controlled computer
codes. (DOE G 414.1-2A) (QA-7.1)

Design records include documentation such as design inputs, calculations,
and analyses; engineering reports; design outputs; design changes; design
verification activities; and other documents that provide evidence that the
design process is adequately controlled in a timely manner. (DOE G 414.1-
2A) (QA-7.2)

Procedures are established and described requiring documented verification
of the dimensional accuracy and completeness of design drawings and
specifications (QA-7.3)

QA-8

Acquired software for safety-related calculations has been pre-verified or the results
of the calculations performed verified for each application of the software to ensure it
produces the correct solutions within the defined limits of its intended use.

Software acquired from a third party or from corporate inventories used in
design calculations has been identified (QA-8.1).

Test cases that exercise the defined limits and physical problem being solved
have been performed and the results verified to ensure acceptable results were
generated from the software (QA-8.2).

QA-9

Software used for classification, analysis and design of SSCs relied on for worker,
public or environmental protection is controlled (QA-9.3).

Software, including spreadsheets, databases and their associated support tools
(e.g., Excel, MS Access, Windows O/S) have been uniquely identified and
the specific versions used in the design calculation noted (QA-9.4).

Software identified is stored in a location that is easily retrieval and access is
restricted to authorized individuals (QA-9.5).

Updates to the software identified are created from this stored software (QA-
9.6).

QA-10

Spreadsheets and other software specifically created for use in the engineering design
is developed using software quality and engineering practices appropriate for the
impact on the engineering design.

Requirements for the spreadsheets and software are clearly described and
documented in a manner that can be easily tested. The requirements are
reviewed and approved (QA-10.1).

The structure, mathematical algorithms, control and logic flow, data
structures applicable to the development of the spreadsheets and software is
documented in enough detail for review by independent technical individual.
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The independent review is documented (QA-10.2).

The spreadsheets and other software created for use in the engineering design
are tested to ensure the documented requirements are met and produce the
correct results for the problem being analyzed. The test results are
documented and evaluated by a responsible authority to ensure the test
requirements are met (QA-10.3).

QA-11

Software configuration items are identified and controlled.

Products of the software development activities that need to be retained are
identified and assigned a unique identifier. These products include the
software requirements, software design, test cases and results, and records of
reviews (QA-11.1).

The items identified are stored in a location that is easily retrieval and access
is restricted to authorized individuals (QA-11.2).

Updates to the items identified are created from these stored versions (QA-
11.3).

Civil/Structural

NPH-1

Structural design progress on the facility meets preliminary design expectations, as
defined in site procedures, and satisfies performance categorization design
requirements in accordance with DOE STD-1020, -1021, -1022, and -1023?

(Note that this objective is in the process of being changed to meet DOE STD 1189
and ANSI/ANS 2.26-2004, Categorization of Nuclear Facility Structures, Systems
and Components for Seismic Design; and ASCE/SEI 43-05, Seismic Design Criteria
for Structures, Systems, and Components in Nuclear Facilities. When adopted by
DOE, this objective will be rewritten in terms of Limit States (LS) and Seismic
Design Category (SDC).)

SSCs relied on to prevent significant onsite consequences are designated as
Performance Category 3 for NPH hazard in accordance with DOE-STD-1021
(NPH-1.1)?

Appropriate codes and standards are selected and applied to the structural
design (IBC, AISC, ACI) (NPH-1.2)?

Seismic loading is evaluated consistent with site-specific design response
spectra (NPH1.3)?

The seismic design of systems and components accounts for adverse
interactions from non-seismic structures, systems, and components (spatial
interactions, spray interactions, and system interactions) (NPH-1.4)?

NPH-2

Design calculations address major structures and SSCs and are complete and
consistent with known conditions and facility layout at the preliminary design stage?

Calculations evaluate the capacity of connections between structural members
(NPH-2.1)?

Calculations address all anticipated load cases (NPH-2.2)?

Calculations provide sufficient documentation of assumed inputs and outputs
(NPH-2.3)?

Calculations consider structural behavior of the material to be used in
construction? (NPH-2.4)

Engineering Design - Process Design/Layout

ED-1

| The Facility Plans, Piping and Instrumentation Diagrams (P&ID), and preliminary
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detail drawings have been coordinated with the Process Descriptions, Flow
Diagrams, and Process Calculations and the facility layout supports the process
requirements?

Facility and System drawings in the submitted design package meet the
expectations of the Site procedure or contract specification for completeness
and format? (ED-1.1)

System Design Descriptions (SDD) prepared for safety related systems and
meet the requirements of DOE Order O 420.1B and DOE Standard DOE STD
-3024-98, Content of System Design Descriptions? (ED-1.2)

SDDs describe the performance characteristics of the system which are
important to safety and link the safety basis analysis to the selected controls?
(ED-1.3)

The Structures, Systems and Components (SSC) of the safety related systems
are properly characterized as to their safety pedigree in accordance with DOE
O 420.1B and DOE-STD-3009? The necessary documents to support
procurement and control of safety related SSCs have been developed? (ED-
1.4)

The process equipment and system drawings meet the expectations of the Site
procedure or contract specification for completeness and format? (ED-1.5)

The process equipment and system drawings in the submitted design package
are accompanied by appropriate flow diagrams; calculations; and control
parameters and setpoints? (ED-1.6)

Has a 3-D modeling system been applied to the design effort? The various
engineering areas are being closely integrated into the layout? (i.e. electrical
cable trays, HVAC ductwork, piping and instrument penetrations/runs) (ED-
1.7)

Layout drawings and floor plans are coordinated with system drawings? The
facility layout supports the process flow and facilitates movement of parts and
tools to perform the facility mission? (ED-1.8)

The facility design includes adequate space for convenient access to major
components (including piping, wiring, control tubing, etc.) during
construction, testing, maintenance and inspection so that major disassembly is
not required? (ED-1.9)

All engineering risks have been identified and addressed? If not, what risks
remain? Are plans in place to resolve these issues prior to final design? (ED-
1.10)

There is evidence that human factors principles are factored into the design
(e.g., functional analysis, task analysis) (ED-1.11)

The Facility design addresses the good practices and guidance for layout,
space allotment, hazards separation, and hazardous areas as identified in
DOE-HDBK-1132-99. (ED 1.12)

Engineering Design - Mechanical and Piping

ED-2

The Mechanical and Piping drawings and supporting documentation are adequate to
accomplish the design mission?

The process equipment and system drawings in the submitted design package
meet the expectations of the Site procedure or contract specification for
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completeness and format? (ED-2.1)

Piping and components meet the requirements of the designated Codes and
Standards in the System Design Requirements document and materials are
appropriate to the intended process? (ED-2.2)

The operating and design loads and load combinations are correctly specified
for each system and equipment? Adequate calculations exist to support the
selected design? (ED-2.3)

Vessels and piping systems are designed, sized, and qualified to the ASME
Boiler and Pressure Vessel Code and ASME B31.3 code, including over-
pressure protection? (ED-2.4)

Equipment and systems in high radiation areas are designed to minimize the
need for repair or replacement? (ED-2.5)

Provisions are in place for periodic maintenance and inspection of systems
and equipment to assure their continued integrity for the design life? (ED-2.6

The design for shop fabrication and field erection of systems and components
(joining, welding, non-destructive examination, testing) is in accordance with
the applicable codes and standards for each type of commodity? (ED-2.7)

The designs include the necessary strengthening, support, or restraints to meet
the selected seismic performance criteria? (ED-2.8)

Adequate capacity exist in material transport systems to handle expected
volumes of radioactive/hazardous materials during normal operating and
accident conditions (ED-2.9)

Tanks and piping systems are of welded construction to the fullest extent
possible (ED-2.10)

Tank and piping systems are designed to take advantage of gravity flow to
reduce the potential for contamination associated with pumping and
pressurization (ED-2.11)

All system components expected to be in contact with strong acids or caustics
are corrosion resistant (ED-2.12)

Use of traps is avoided, and the piping is designed to minimize entrapment
and buildup of solids in the system (ED-2.13)

The Facility design addresses the good practices and guidance for piping
design and layout as identified in DOE-HDBK-1132-99. (ED 2.14)

Engineering Design - Electrical, Instrumentation and Control

ED-3

The electrical and instrument drawings and supporting documentation are adequate
to accomplish the design mission?

The one-line diagrams and electrical distribution layout drawings in the
submitted design package meet the expectations of the Site procedure or
contract specification for completeness and format? (ED-3.1)

Where standard off-the-shelf electrical materials and equipment been
selected, there are provisions for testing and labeling by a nationally
recognized testing laboratory (international standards organization or
recognized testing agency)? If not, evaluation and approval by the authority
having jurisdiction (AHJ) has been performed? (ED-3.2)

Preliminary panel schedules and control diagrams are developed for the
electrical systems? Load and fault calculations support the design
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requirements? (ED-3.3)

The electrical portion of the design is sufficiently mature to define all major
components (e.g., transformers, fuses and circuit breakers, and motors) as
well as include adequate excess electrical capacity to provide for future
expansion? (ED-3.4)

The basic cable tray layouts are sufficiently developed to identify layout
interferences and material quantity needs? The cable tray designs have been
integrated into a 3-D model? (ED-3.5)

When the facility includes a control room, the design considerations of DOE-
HNDBK-1132-99, section 4.1, Control Centers/Control Rooms, have been
taken into consideration? (ED-3.6)

The design incorporates provisions so that 1&C system components can be
tested periodically for operability and required functional performance (ED-
3.7)?

Instrument channels and associated logic ensure that 1&C components fail in
a safe failure mode (ED-3.8)?

Engineering Design - HVAC

ED-4

The HVAC and Confinement System drawings and supporting documentation are
adequate to meet DOE requirements and accomplish the design mission?

HVAC and Confinement System drawings in the submitted design package
meet the expectations of the Site procedure or contract specification for
completeness and format? (ED-4.1)

The design designations for seismic criteria of the safety related HVAC and
Confinement Systems are consistent with the SDS and PDSR and are detailed
enough to support procurement and cost decisions? (ED-4.2)

The HVAC Air Flow and Control drawings identify the seismic performance
category of safety related SSCs and are adequate to support the performance
requirements of the safety documentation? (ED-4.3)

The HVAC and Confinement System drawings comply with the requirements
of DOE Order O 420.1B and meet the expectations of DOE-STD-1189-YR?
(ED-4.4)

Confinement ventilation systems meet the performance criteria specified in
DNFSB Recommendation 2004-2 Implementation Plan Document
“Ventilation System Evaluation Guidance for Safety-Related and Non-Safety-
Related Systems”, Table 5-1, or later successor criteria? (ED-4.5)

The relationships between ventilation flows and pressures been evaluated to
demonstrate that the flows and pressures can be maintained throughout
normal, abnormal and accident conditions? Technical bases (i.e., calculations)
developed to support performance requirements? (i.e., air flows, pressures,
etc.) (ED-4.6)

The design of the secondary confinement system provides for continuous
monitoring capability to detect loss of proper differential pressure with
respect to the process area? (ED-4.7)

Operating areas are continuously monitored for hazardous release?
Consideration is given to the use of redundant sensors and alarms? (ED-4.8)

The confinement systems address the design guidance in DOE-HDBK-1132-
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99, Section 1.1 and any applicable guidance in Section 1.2? (ED-4.9)

Configuration Management

CM

Contractor has established a Configuration Management program which meets the
requirements of DOE Order O 420.1B?

The contractor has developed local policies and procedures to implement an
adequate Configuration Management Program? (CM-1.1)

Roles and responsibilities for configuration management and change control
are clearly assigned and understood? (CM-1.2)

Design changes and field changes are being documented, reviewed and
approved and effected documents are modified to reflect approved design
changes? (CM-1.3)

Safety SSCs are identified that are subjected to the CM program (CM-1.4)

A design authority is clearly established for safety SSCs who is responsible
for maintaining design control (i.e., establishing and maintaining design
requirements, ensuring that design output documents accurately reflect the
design basis, managing any changes to baseline documents) (CM-1.5)
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l. INTRODUCTION

Design Reviews are an integral part of the contractor and federal project management
process. As stated in DOE Order 413.3A, Program and Project Management for the
Acquisition of Capital Assets:

Beginning at CD-1 and continuing through the life of the project, as appropriate,
Design Reviews are performed by individuals external to the project. Design
Reviews are performed to determine if a product (drawings, analysis, or
specifications) is correct and will perform its intended functions and meet
requirements. Design Reviews must be conducted for all projects and must
involve a formalized, structured approach to ensure the reviews are
comprehensive, objective, and documented.

Final design is the last phase of development prior to construction. The purpose of the
final design phase in a project is to prepare final drawings, technical specifications, and
contract documents required to obtain bids and quotes for procurement and construction.

In preparation for CD-3 approval, the Federal Project Director must ensure that the
contractor is ready to proceed with construction. This involves verification that the final
design is complete, such that is provides an adequate basis upon which to construct the
facility. The Final Design Review (FDR) supports this goal by evaluating the technical
adequacy of the engineering design and ensuring that safety and quality assurance related
activities/products are up to date.

1. PURPOSE

The Final Design Review (FDR) Module is a tool that assists DOE federal project review
teams in evaluating the technical sufficiency of the final design prior to CD-3 approval.
The FDR Module focuses on the engineering design, safety, and quality assurance to
determine whether it meets overall design commitments, and technical/safety
requirements. It also evaluates whether the design supports performance of the
established facility functions. A FDR’s principal focus is on the effectiveness of the
design in meeting safety, health, and engineering standards, addressing technical risks,
and ensuring successful constructability. Additionally, FDR’s should concentrate, as
appropriate on the design aspects associated with interfaces that rely on existing site
infrastructure. FDRs may include project Quality Assurance program effectiveness in
addressing a project’s design and configuration management needs as well as effectively
implementing requirements established in 10CFR830, Subpart A and DOE O 414.1C.

This module does not explicitly target other project areas such as cost and schedule,
security, and environmental protection. Also, the safety basis review in the FDR is
focused on the interface between safety basis development and design. Safety basis
review guidance is established by DOE directives, including DOE-STD-1104. It is
expected that the FDR will be performed in conjunction with other reviews for items such
as security and environmental protection and that the federal project director will use



input from all of these reviews to determine if the project is ready to proceed to the next
phase and begin construction.

DOE M 413.3-1 Section 6.4 states that the fundamental purpose of the design review is to
ensure:

Quality of the design

Operational and functional objectives are met

Maintenance of costs within the budget

Design is biddable, constructible and cost-effective

Interface compatibility

Final contract documents comply with the design criteria

A detailed, unbiased, analytical approach is given to all of the above identified
items.

The performance objectives and criteria presented in this FDR are focused largely on the
quality, the operability and the constructability of the design. Other elements of the final
design review process are addressed in other EM standard review modules related to
commissioning plans and readiness for construction. This has been done to provide a
consistent and focused review process to evaluate the engineering and technical adequacy
of the final design as presented for CD-3 approval.

I11.  ROLES AND RESPONSIBILITIES

A successful FDR depends on an experienced and qualified team. The team should be
augmented with appropriate subject matter experts selected to complement the specific
technical concerns of the project being reviewed (e.g., Structural, Seismic, Mechanical
Engineering, Quality Assurance, etc.). The specific types of expertise needed will be
dependent on the type of facility being reviewed, as well as other factors such as
complexity and hazards/risks.

It is preferred that personnel selected to participate in a design review have design
experience. This is particularly relevant for reviewers who evaluate engineering design
elements against industry standards or other regulatory design requirements. It may not
be practical or necessary for some other subject matter experts, such as various safety
disciplines, to have this experience.

It is strongly recommended that the team leader should either be a project or systems
engineer experienced in the management of a multi-disciplined review team (e.g.
mechanical, electrical chemical, industrial, nuclear) that matches to the extent practicable
the contractors design team. The review team should be augmented with subject matter
experts as appropriate to review specialty matters such as structural analysis, seismic
design criteria, criticality, and energetic reactions.

Management support is another necessary component to a successful FDR. Field element
managers, as well as the Federal Project Director, must recognize the importance of the



FDR and facilitate the resources necessary for its execution. This also requires
appropriate interfaces with EM headquarters personnel who may direct or participate in
the FDR process.

The roles and responsibilities for all involved in the FDR must be clear and consistent
with various requirements of DOE O 413.3A. The table below provides a compilation of
design review roles and responsibilities.

Table 1 — Design Review Roles and Responsibilities

Position Responsibility
Field Element Provides support and resources to the Federal Project Director and
Manager Review Team Leader in carrying out the design review.

Facilitates the conduct of the design review. Assigns office space,
computer equipment, and support personnel to the team as necessary
to accomplish the review in the scheduled time frame

Identifies the need for a FDR and determines the scope of the review
Federal Project effort.

Director In conjunction with the Contractor Project Manager, develops the
briefing materials and schedule for the review activities.

Coordinates the review team pre-visit activities and follows up
review team requests for personnel to interview or material to review.

Coordinates the necessary training and orientation activities to enable
the review team members to access the facility and perform the
review.

Unless other personnel are assigned, acts as the site liaison with the
review team. Tracks the status of requests for additional information.

Coordinates the Federal site staff factual accuracy review of the draft
report.

Leads the development of the corrective action plan if required.
Tracks the completion of corrective actions resulting from the review.

Review Team In coordination with the Federal Project Director and the Acquisition
Leader Executive, selects the areas to be reviewed.

Based on the areas selected for review, project complexity and
hazards involved, selects the members of the review team.

Verifies the qualifications: technical knowledge; process knowledge;
facility specific information; and independence of the Team
Members.

Leads the design review pre-visit.

Leads the review team in completing the Review Criteria for the
various areas to be reviewed.

Coordinates the development of the data call and forwards to the
Federal Project Director, a list of documents, briefings, interviews,
and presentations needed to support the review.

Forwards the final review plan to the Acquisition Executive for
approval.




Position

Responsibility

Leads the on-site portion of the review.

Ensures the review team members complete and document their
portions of the review and characterizes the findings.

Coordinates incorporation of factual accuracy comments by Federal
and Contractor personnel on the draft report.

Forwards the final review report to the Acquisition Executive for
consideration in making the decision to authorize start of
construction.

Participates, as necessary in the closure verification of the findings
from the review report.

Review Team
Member

Refines and finalizes the criteria for assigned area of the review.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the review.

Completes training and orientation activities necessary for the review.
Conducts any necessary pre visit document review.

Participates in the on-site review activities, conducts interviews,
document reviews, walk downs, and observations as necessary.

Based on the criteria and review approaches in the Review Plan,
assesses whether his/her assigned criteria have been met.

Documents the results of the review for his/her areas. Prepares input
to the review report.

Makes recommendations to the Review Team Leader for
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her area of review.

IV. REVIEW SCOPE AND CRITERIA

This FDR Module provides a set of review criteria that are organized into several
technical/safety areas and engineering disciplines. These review areas are summarized
below and include general requirements, radiation protection, criticality safety, fire
protection, safety basis, integrated safety management, quality assurance (including
software quality assurance), civil/structural, engineering design (process design/layout,
mechanical and piping, electrical, instrumentation and control, HVAC), and
configuration management. For each review area, Appendix A of this Module provides
overall performance objectives and then a subset of review criteria that satisfy each
performance objective. These performance objectives and review criteria will provide
consistent guidance to project-specific design review teams to develop their Lines of

Inquiry.




General Requirements

This area of the review is intended to ensure that the final design meets the operational
and functional objectives of the project and that project documentation is adequate for
approval of CD-3.

Radiation Protection

This area is focused on ensuring that the final design supports safety of operations and
activities involving radiological material through engineered controls and barriers. A
major emphasis of the review is concerned with 10 CFR 835 Subpart K — Design and
Control elements and with physical design elements (e.g., confinement, shielding) rather
than overall radiological control program requirements. Other aspects of 10 CFR 835, as
well as DOE-STD-1098-99, Radiological Control, and the contractor’s ALARA Program
also require verification within the final design.

Criticality Safety

The intent of this review area is to ensure that the final design adequately considers the
potential for criticality in planned activities and that the design implements the necessary
and appropriate controls consistent with DOE O 420.1B and related ANSI/ANS
Standards. The FDR is focused on the physical design elements rather than the overall
criticality safety program

Fire Protection

The purpose of this review area is to ensure that the final design adequately considers fire
safety in the planned activities and the design implements the necessary and appropriate
controls consistent with DOE O 420.1B, DOE-STD-1066-99, NFPA standards, and
other applicable regulatory requirements. The areas of review are derived from these
requirements as related to physical design elements rather than the overall the fire
protection program.

Safety Integration

Two primary aspects of safety integration are evaluated in the FDR. The first is on the
overall management philosophy and approach to integrating safety into design. This
review area establishes whether an Integrated Safety Management Description Document
has been prepared and updated to address the final design activities. A major component
of this review area is also to establish that workplace hazards have been identified and
incorporated into the facility design.

The second aspect is related to the Safety Basis review area for Hazard Category 1, 2 or 3
nuclear facilities. This review areas is not intended to include or conflict with other
ongoing reviews of the Safety Basis Documents, which are conducted in accordance with
DOE-STD-1189. Rather, this review area is focused on verifying that controls derived



from the safety basis are adequately captured in the final design. This includes
verification that appropriate safety classifications are assigned to SSCs within design
documentation and that design commitments are consistent with DOE O 420.1B. The
DOE review of the contractor’s safety basis programs and activities is covered in DOE-
STD-1104. This should include consideration of site characterization, including NPH
elements (e.g., seismic, wind, flood), and appropriate performance criteria, integrated
with the Civil/Structural elements below.

Quality Assurance

This review is primarily derived from the requirements of ASME NQA-1- 2000 or later
edition and 10 CFR 830 Subpart A and focuses on the design elements rather than the
overall QA program. The primary objectives are to ensure that (1) design inputs are
correctly selected and translated into design documents in a timely manner; (2) design
methods are appropriate; (3) organizational and physical interfaces are identified and
controlled; (4) suitable materials, parts processes, and inspections and testing criteria
have been specified; (5) changes to design are controlled in a manner commensurate with
the original design; (6) the design is independently verified to be adequate; and (7)
documentation and records of the design and design verification processes are maintained
in accordance with the QA program. A software quality assurance (SQA) review should
also be conducted as part of the overall QA review. This includes any software used to
classify, design, or analyze structures, systems and components relied on to protect
workers, the public and environment.

The requirements identified in 10 CFR830.122, Criterion 6 addresses QA for the design
process and form the primary basis for the performance objectives. Also included are
requirements from DOE Order O 414.1C, Quality Assurance, and the contractor’s project
specific Quality Assurance Plan.

Civil/Structural

The purpose of this review area is to ensure that the geotechnical/seismic studies,
structural design and associated calculations, drawings and specifications are complete
for the final design. Requirements from DOE O 420.1B and the DOE standard 1020
series related to NPH design form a major emphasis for the FDR. Validation associated
with design calculations should be performed as part of the final design review process.
Proper use of national standards, such as those promulgated by the American Concrete
Institute (ACI), American Institute of Steel Construction (AISC), American Welding
Society (AWS), etc. throughout project civil/structural specifications, will be confirmed.

Engineering Design

A major emphasis of the FDR is on the engineering functions that relate to facility
systems necessary for confining hazardous and radioactive materials, either as a direct
barrier or supporting a critical function of a safety system. The FDR Module addresses
performance objectives and criteria according to process design/layout, mechanical and



piping, electrical, instrumentation and control, and HVAC. A number of DOE directives
and industry standards provide good engineering principles, as well as functional design
requirements, that form the basis for the FDR. Some examples are as follows:

DOE Order O 420.1B, Facility Safety

DOE-STD-3024-98, Content of System Design Descriptions (SDD)
DOE-HDBK-1169-2003, Nuclear Air Cleaning Handbook
DOE-STD-1189-2008, Integration of Safety into the Design Process
DOE-HDBK-1132-99, Design Considerations
DOE-HDBK-1092-2004, Handbook on Electrical Safety

Configuration management

Although Configuration Management is normally managed from within the Engineering
Organization, its application to a construction project begins very early in the project
planning and continues throughout the life of the project. For this reason, as well as for
its importance in satisfying facility safety requirements it should be reviewed as a
separate area. The review focuses on configuration management requirements found in
DOE Order O 420.1B, Facility Safety; DOE STD-1073-2003, Configuration
Management Program; and the Site/Contractor Configuration Management Program

V. REVIEW PLANS AND DOCUMENTATION

The results of a FDR will be used by the DOE Federal Project Director and ultimately the
Acquisition Executive to help determine whether project funds may be authorized to
authorize construction. It is important to clearly document the methods, assumptions and
results of the FDR. Section 8 of the SRP provides guidelines for preparing a Review
Plan and a final report.

The following activities should be conducted as part of the Review Plan development and
documentation/closure of the review:

e Subsequent to the selection, formation and chartering of the review team and
receipt and review of the prerequisite documents, assignment of responsibilities
for the development of specific lines of inquiry should be made.

e The review team members should develop specific lines of inquiry utilizing the
topics and areas listed in the respective appendices of this module.

e The individual lines of inquiry should be compiled and submitted to the manager
authorizing the review for concurrence prior to starting the review.

e The project-specific review plan should be compiled with a consistent and
uniform numbering scheme that provided for a unique identifier for each line of
inquiry, arranged by subject area (e.g. Management-Personnel and Qualifications,
Management-Processes and Systems, Technical-Civil, etc.) such that the results of
each line of inquiry can be documented and tracked to closure.



e The lines of inquiry should be satisfied via document review and personnel
interviews and any combination of these methods. The method used the basis for
closure/comment/finding and the result of the inquiry should all be documented
and tracked.

The Review Plan should be broken down to provide coverage of the following topics.
Review Coverage

The physical areas of the facility operations that are subject to the PDR should be
presented, along with subject areas that are being reviewed. Any areas that are excluded
from the review should be discussed, along with the rationale for exclusion.

Design Assumptions

Design assumptions include any process decisions that frame the scope of the design
effort and must be considered by reviewers when validating performance. This may
include assumptions such as final product forms or performance characteristics related to
operational steps or processes. Any explicit expectations imposed on the contractor by
DOE, above and beyond those requirements and standards contained in the design
contract, are also important assumptions that should be conveyed so that actions to
modify the contract can be initiated to support document submittal/approval.

Performance Baseline Documents

The primary documents that form the project technical requirements and that are the basis
for review criteria should be referenced in this section. At a minimum this should list the
DOE contract that commissions the design, Facility and Design Description Documents,
and DOE Order 420.1B and associated review guides/standards.

Design Documents

Design documents include facility documents expected to be provided to the Review
Team. A detailed inventory list of all documentation is not necessary in this section.
Rather, it should focus on document types expected. Where applicable, this includes the
following types of documents: Facility and Design Description Documents; process flow
diagrams; Preliminary Safety Design Report; structural drawings, calculations and
specification; electrical drawings, calculations and specifications; instrumentation and
controls drawings, calculations and specifications; mechanical drawings, calculations and
specification; process system drawings, calculations, and specifications.

Performance Objectives and Criteria
The performance objectives and criteria that apply to the review process will be selected

and presented in this section, or attached as an appendix to the Review Plan. These
should be based on the EM Preliminary Design Review Module, Appendix A, as
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applicable based on specific project characteristics. The rationale for selection should be
presented.
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Appendix A - Performance Objectives and Criteria

Legend of Safety and Engineering Review Topics

Review Topical Area Identifier
General Requirements GR
Radiation Protection RP
Criticality Safety CS
Fire Protection FP
Safety Integration SB
Quality Assurance QA
Civil/Structural NPH
Engineering Design ED
-Process Design/Layout ED-1
-Mechanical and Piping ED-2
-Electrical, Instrumentation and Control ED-3
-HVAC ED-4
Configuration Management CM
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Table A.1 — Performance Objectives and Criteria

ID# |

Performance Objectives and Criteria

| Met?

General Requirements

GR-1

Management documents associated with the project sufficiently complete and
contain enough detail to support proceeding to the construction phase?

The final design addresses safety and health standards, technical risks,
and construction/operability requirements? (GR-1.1)

The project has satisfied requirements and commitments identified during
the preliminary design phase? (GR-1.2)

Project Execution Plan schedule, milestones and completion date
achievable and in agreement with the design submittals? (GR-1.3)

GR-2

Design meets final design expectations, as defined in site procedures and meets
Performance Requirements developed in the Design Requirements Document?

Design addresses safety and health standards, technical risks, construction
and operability requirements? (GR-2.1)

Clear and complete system for tracking design assumptions, to assure
their resolution prior to construction and operations? (GR-2.1)

Design incorporates adequate provisions for the safe removal, treatment,
and disposition of secondary waste and other byproducts of the process?
(GR-2.2)

Where process equipment will be exposed to demanding environmental
conditions, is the equipment expected to survive the environment long
enough to fulfill its mission? (GR-2.3)

Design incorporates construction and process materials suitable for the
site and process environment? (GR-2.4)

Test results demonstrate the facility process effectiveness? (GR-2.5)

Any additional reasonable measures that could be implemented to
facilitate the replacement of key pieces of equipment that are susceptible
to degradation have been identified? (GR-2.6)

The project has identified all assumptions and requirements that are
required to be carried forward to ensure that appropriate requirements for
construction and administrative controls are developed? (GR-2.7)

GR-3

System Description documentation properly integrates the Facility design with
the Process design?

Structural design for the facility has been coordinated with the process
design effort to ensure adequate space is available for installation and
operation of all the equipment that is designated to be installed? (GR-3.1)

System Design Descriptions prepared for safety related systems and meet
the requirements of DOE Order O 420.1B and DOE Standard DOE STD -
3024-98, Content of System Design Descriptions? (GR-3.4)

GR-4

A process is in place to resolve any remaining technical uncertainties and to
validate design assumptions?

All elements of the process demonstrated at full scale and production
throughput verified by demonstration or calculation? (GR-4.1)
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ID#

Performance Objectives and Criteria

Met?

Prototypes being acquired for any machine or process which has not
previously been used in this application? Does the testing schedule
provide confidence that the project schedule can be met? (GR-4.2)

Design assumptions are identified and there is a process in place to verify
them with actual field measurement or modeling? (GR-4.3)

New fluid systems are being tested with mock-ups or with surrogate
material to verify flow rates, hold up issues, or capacity? (GR-4.4)

Radiati

on Protection

RP-1

The facility design meets the requirements of 10 CFR 835 Subpart K — Design
and Control?

The primary measures taken to maintain radiation exposure in controlled
areas ALARA accomplished through physical design features (e.g.,
confinement, ventilation, remote handling, and shielding)? (RP-1.1)

Design features adequate to meet design objectives for controlling
personnel exposure (concrete walls of sufficient thickness; penetrations
and galleries adequately designed)? (RP-1.2)

Administrative controls employed only as supplemental method to control
radiation exposure where use of physical design features is demonstrated
to be impractical? (RP-1.3)

Optimization methods used to assure that occupational exposure is
maintained ALARA in developing and justifying facility design and
physical controls? (RP-1.4)

Design objectives for controlling personnel exposure from external
sources of radiation in areas of continuous occupancy (2000 hours per
year) to maintain exposure levels below an average of 0.5 mrem (5
microsieverts) per hour and as far below this average as is reasonably
achievable? The design objectives for exposure rates for potential
exposure to a radiological worker where occupancy differs from the
above shall be ALARA and shall not exceed 20 percent of the applicable
standards in Sec. 835.202. (RP-1.5)

Confinement and ventilation design features are relied on for control of
airborne radioactive material, consistent with a design objective to avoid
releases to the workplace atmosphere and in any situation, and then to
control the inhalation of such material by workers? (RP-1.6)

Design or modification of a facility and the selection of materials include
features that facilitate operations, maintenance, decontamination, and
decommissioning? (RP-1.7)

RP-2

The facility design meets the requirements of 10 CFR 835 Subpart E, Monitoring
of Individuals and Areas?

Provides for :

(1) Adequately documenting radiological conditions.

(2) Detecting changes in radiological conditions.

(3) Detecting gradual buildup of radiological material.

(4) Verifying the effectiveness of engineering and process controls in

containing radioactive materials and reducing radiation and/or
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radioactive material
(5) Identifying and controlling potential sources of individual exposure to
radiation and/or radioactive material (RP-2.1)?

Identifies instruments that are:

(1) Appropriate for the type(s), levels, and energies of the radiation(s)
encountered

(2) Appropriate for existing environmental conditions. (RP-2.2)

RP-3

The facility design is consistent with the requirements of 10 CFR 835 Subpart F
— Entry Control Program?

Facility design provides for entry control commensurate with the existing
and potential radiological hazards within the area including one or more
of the following methods:

a. Signs and barricades

b. Control devices on entrances;

c. Conspicuous visual and/or audible alarms;

d. Locked entrance ways; or

e. Administrative controls? (RP-3.1)

No control(s) are installed at any radiological area exit that would prevent
rapid evacuation of personnel under emergency conditions? (RP-3.2)

Facility design provides for entry control for high and very high radiation
areas? Such areas shall be monitored as necessary during access to
determine the exposure rates to which the individuals are exposed (RP-
3.3

One or more of the following features are used for each entrance or access
point to a high radiation area where radiation levels exist such that an
individual could exceed a deep dose equivalent to the whole body of 1
rem (0.01 sievert) in any one hour at 30 centimeters from the source or
from any surface that the radiation penetrates:

f. A control device that prevents entry to the area when high
radiation levels exist or upon entry causes the radiation level
to be reduced below that level defining a high radiation area;

g. A device that functions automatically to prevent use or
operation of the radiation source or field while individuals are
in the area;

h. A control device that energizes a conspicuous visible or
audible alarm signal so that the individual entering the high
radiation area and the supervisor of the activity are made
aware of the entry;

I. Entryways that are locked. During periods when access to the
area is required, positive control over each entry is maintained;

J. Continuous direct or electronic surveillance that is capable of
preventing unauthorized entry;

k. A control device that will automatically generate audible and
visual alarm signals to alert personnel in the area before use or
operation of the radiation source and in sufficient time to
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permit evacuation of the area or activation of a secondary
control device that will prevent use or operation of the source.

I.  Very high radiation area physical controls. In addition to the
above requirements, additional measures shall be implemented
to ensure individuals are not able to gain unauthorized or
inadvertent access to very high radiation areas.

m. No control(s) shall be established in a high or very high
radiation area that would prevent rapid evacuation of
personnel. (RP-3.4)

Criticality Safety

CS-1

The final design ensures that operations with fissionable material remain
subcritical under all normal and credible abnormal conditions?

The design satisfies the requirements of revisions to the consensus
nuclear criticality safety standards of American National Standards
Institute (ANSI)/American Nuclear Society (ANS) 8 in effect at the time
of the approval of DOE O 420.1B? (CS-1.1)?

The final design is such that no single credible event or failure can result
in a criticality (DOE O 420.1B)? (CS-1.2)

Criticality safety evaluations for fissionable materials operations have
been performed in accordance with DOE-STD-3007-2007, Guidelines for
Preparing Criticality Safety Evaluations at Department of Energy Non-
Reactor Nuclear Facilities, or they are approved by DOE (e.g..
parameters, limits and controls required to maintain sub-criticality for all
normal and credible abnormal conditions)? (DOE O 420.1B) (CS-1.3)

The final design includes controls that are derived from the criticality
safety evaluation in the preferred order of passive engineered controls,
active engineered controls, or lastly administrative controls? (DOE
420.1B) (CS-1.4)

The final design implements the double contingency principle defined in
ANSI/ANS 8.1, Nuclear Criticality Safety in Operations with Fissionable
Material outside Reactors? (CS-1.5)

The final design provides an explanation whenever an ANSI/ANS
standard or other DOE O 420.1B requirement is not planned to be
implemented? (CS-1.6)

CS-2

The final design ensures that nuclear criticality safety is controlled by one or
more parameters of the system(s) within sub critical limits and by allowances for
process contingencies?

The final design demonstrates controls through one or more of the
following as appropriate:

Physical constraints

Use of instrumentation

Chemical means

Reliance on natural or credible course of events
Administrative procedures

Other means? (CS-2.1)

mP o0 T
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All controlled parameters and their limits are specified and the influence
of variations of these parameters on the ks is understood and documented
in the final design supporting documents? (CS-2.2)

The final design relies upon equipment design, where practicable, in
which dimensions are limited rather than administrative controls? (CS-
2.3)

The final design relies upon the use of neutron absorbers, if such reliance
is consistent with the requirements of section 4.2.4 of ANSI/ANS 8.1, 8.5
(rashig rings) and 8.14 soluble neutron absorbers? (CS-2.4)

Subcritical limits derived from experiments or calculations are in
accordance with the requirements of sections 4.2.5 and 4.3 of ANSI/ANS
8.1? (CS-2.5)

CS-3

The design and use of a criticality alarm system(s) is in accordance with the
requirements of ANSI/ANS 8.3?

The alarm system coverage meets the requirements of section 4.2 of
ANSI/ANS 8.3? (CS-3.1)

The criticality alarm system design supports the requirements of section
4.3 of ANSI/ANS 8.3? (CS-3.2)

Dependability of the final design for a criticality alarm system is
consistent with the requirements of ANSI/ANS 8.3 section 4.4? (CS-3.3)

The criticality alarm system(s) meet the criteria identified in ANSI/ANS
8.3 section 5?7 (CS-3.4)

The system supports testing and maintenance as identified in ANSI/ANS
8.3, Section 6? (CS-3.5)

Fire Pr

FP-1

The final design ensures that it provides a level of safety sufficient to meet DOE
goals and objectives?

Fulfills requirement of highly protected risk (HPR) (DOE O 420.1B) (FP-
1.1)?

Prevents loss of safety functions and safety systems as determined in the
hazards analysis and provides defense in depth (DOE O 420.1B) (FP-
1.2)?

Prevents fires and related effects that cause an unacceptable release of
hazardous or radiological materials (FP-1.3)?

Prevents fires and related effects that cause vital DOE program to suffer
an unacceptable interruption (FP-1.4)?

Prevents fires and related effects that result in the loss of critical process
controls (FP-1.5)

FP-2

The design meets or exceeds applicable fire protection and emergency response
provisions of the governing local building code (the International Building Code
if no local code applies), applicable regulations, DOE fire safety criteria, and
industry standards, such as those promulgated by the NFPA?

The design identifies and reflects the full spectrum of applicable facility
related fire protection and emergency response criteria as delineated by
DOE and as adopted when the design criteria are / were approved. (FP-
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2.1)?

The design reflects and conforms to the provisions of the following
chapters/sections of the local building code (International Building Code
(IBC) if no local code applies):

Use and Occupancy Classification

Special Fire Safety Design Requirements for Unique
Structures

Height and Area Limitations

Types of Construction

Fire-resistance Design Requirements

Combustibility of Interior Finishes

Fire Protection Systems

Means of Egress

Access for Emergency Vehicles

Fire resistance of Exterior Walls and Roofs
Protection of Structural Steel

Fire Protection and Emergency Services During Construction
(FP-2.2)?

The design reflects and conforms to the provisions of the following
chapters/ sections of the local fire code (International Fire Code if the
IBC applies):

Fire Service Features

Building Services and Systems

Fire-resistance Rated Construction

Fire Protection Systems, Including Fire Water Supply
Means of Egress

Fire Exposures, including Wild Land Fire Risk
Flammable and Combustible Liquids and Gases
Hazardous Materials

Emergency Vehicle Accessibility to Facilities (FP-2.3)?

The design reflects and conforms to the facility specific provisions of
Section 2 Fire Protection of Appendix A to 10 CFR Part 851 (FP-2.4)?

The design reflects and conforms to the following facility specific
provisions of 29 CFR 1926, Construction Industry Regulations:
e Subpart C, General safety and Health Provisions (Fire Safety and
Emergency Services)
e Subpart D, Occupational Health and Environmental Controls
(Emergency Medical-related)
e Subpart F, Fire Protection and Prevention
e Subpart Z, Toxic and Hazardous Substances (FP-2.5)?

The design reflects and conforms to the facility specific provisions of
Chapter |1, Fire Protection; Section 3.c. Fire Protection Design of DOE
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0 420.1B, Facility Safety. (Specific review elements are delineated in
P.0. 3.) (FP-2.6)?

The design reflects and conforms to the following facility specific
provisions of DOE G 420.1-3, Implementation Guide for DOE Fire
protection and Emergency Services Programs:

Section 4.2, Highly Protected Risk Status

Section 4.5, Program Documentation (construction-related)

Section 4.6, Fire Hazards Analysis

Section 4.9, Baseline Needs Assessment (emergency services)

Section 4.15, Exemptions, Variances, Equivalencies

Section 4.17, Fire Protection Design

Section 4.20, Fire Suppression System Confinement or
Containment

Section 4.21, Fire Protection System Classification (FP-2.7)?

The design reflects and conforms to the following facility specific
provisions of DOE-STD-1066-99, Fire Protection Design Criteria:

Chapter 5, General Criteria

Chapter 6, Water Supply and Distribution System Criteria

Chapter 7, Automatic Sprinkler System Criteria

Chapter 8, Fire Alarm Systems

Chapter 10, Life Safety Criteria

Chapter 11, Electrical Equipment Criteria

Chapter 12, Protection Criteria for General Process Hazards

Chapter 13, Protection Criteria for Special Hazards

Chapter 14, Nuclear Filter Plenum Fire Protection

Chapter 15, Glovebox Fire Protection (if included in scope) (FP-
2.8)?

The design reflects and conforms to the following facility specific
provisions of NFPA-801, Standard for Fire Protection for Facilities
Handling Radioactive Waste:

Nuclear Safety Considerations
Identification of Hazards

General Plant Design

Life Safety Design Features

Fire Protection and Notification Systems
Equivalencies (FP-2.9)?

The design reflects and conforms to the facility specific provisions of
NFPA-1, Uniform Fire Code (Construction and Emergency Services
Provisions) (FP-2.10)?

The design reflects and conforms to the facility specific provisions of
NFPA-70, National Electrical Code. (FP-2.11)?

The design reflects and conforms to the facility specific provisions of
NFPA-72, National Fire Alarm Code (FP-2.12)?
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The design reflects and conforms to the following facility specific
provisions of NFPA-80, Standard for Fire Doors and Fire Windows (FP-
2.13)?

The design reflects and conforms to the facility specific provisions of
NFPA-90A, Standard for the Installation of air Conditioning and
Ventilating Systems (FP-2.14)?

The design reflects and conforms to the facility specific provisions of
NFPA-101, Life Safety Code (FP-2.15)?

The design reflects and conforms to the facility specific provisions of
NFPA-241, Standard for Safeguarding Construction, Alteration and
Demolition Operations (FP-2.16)?

The design reflects and conforms to the facility specific provisions of
NFPA-780, Standard for the Installation of Lightning Protection Systems
(FP-2.17)?

The design reflects and conforms to the facility specific provisions of
NFPA-1144, Standard for Protection of Life and Property from Wildfire
(FP-2.18)?

The design reflects and conforms to the facility specific provisions of
NFPA-1141, Standard for Fire Protection in Planned Building Groups
(FP-2.19)?

The design reflects and conforms to the facility specific provisions of
NFPA-1221, Standard for the Installation, Maintenance and Use of
Emergency Services Communications Systems (FP-2.20)?

The design reflects and conforms to the facility specific provisions of
NFPA-1710, Standard for the Organization and Deployment of Fire
Suppression Operations, Emergency Medical Operations, and Special
Operations to the Public by Career Fire Departments (FP-2.21)?

FP-3

The final design for the facility and supporting systems meets or exceed the
following overarching facility-specific fire protection design criteria:

A reliable and adequate supply of water for fire suppression.
Documentation (text and / or drawings) must include a commitment to
conform to applicable criteria, as delineated above, and should also
include a design description that encompasses; fire water storage
(quantity and duration), pumps, distribution piping, materials, and other
available details (FP-3.1)?

Noncombustible construction material for facilities exceeding the size
limits established by DOE (see DOE-STD-1066-99, Fire Protection
Design Criteria). Documentation must include a commitment to conform
to applicable criteria, as delineated above, and should also include the
type(s) of construction that will be featured for each facility and reference
to the listed structural assemblies that are intended to meet the
construction classifications (FP3.2)?

Complete fire-rated construction and barriers, commensurate with the
applicable codes and fire hazards, to isolate hazardous areas and minimize
fire spread and loss potential consistent with limits as defined by DOE.
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Design documents should describe in general terms the subdivision of
each facility into fire areas, as defined in DOE-STD-1066-99. The
description should include a summary of how penetrations of fire area
boundary construction will be protected. This description should address
doorways, ventilation penetrations, cable and conduit penetrations and
any anticipated unprotected openings in fire area walls and floor/ceiling
assemblies (FP-3.3)?

Automatic fire extinguishing systems throughout all significant facilities
and in all facilities and areas with potential loss of safety class systems
(other than fire protection systems), significant life safety hazards,
unacceptable program interruption, or fire loss potential in excess of
limits defined by DOE. (FP-3.4)?

Redundant fire protection systems in areas where

a. Safety class systems are vulnerable to fire damage, and no
redundant safety capability exists outside of the fire area of
interest, or

b. The maximum possible fire loss (MPFL) exceeds limits
established by DOE. An initial Maximum Possible Fire Loss
(MPFL) calculation is provided to support the need for
redundant systems. (FP-3.5)?

In new facilities, redundant safety class systems (other than fire protection
systems) are located in separate areas and design documents identify
those fire areas (such as a control room or automatic electric power
transfer area) where redundant safety systems may be located. The
description should include the nature and extent of redundant fire
protection in these areas (FP-3.6)?

A means to notify emergency responders and building occupants of a fire
(e.g., fire alarm or signaling system). The design should provide a
description of a fire alarm / signaling system. (FP-3.7)?

Emergency egress and illumination for safe facility evacuation in the
event of fire as required by applicable codes or fire standards. The design
demonstrates that two remote exits are available from all occupied areas,
except where permitted by the Life safety Code. Design documents
provide an overview of the egress concept, including lighting and
signage. Issues that might affect egress, such as security measures, should
be identified without mentioning specific provisions (FP-3.8)?

Physical access and appropriate equipment that is accessible for effective
fire department intervention (e.g., interior standpipe systems in multi-
story or large, complex facilities). Design documents show access roads,
location of fire hydrants, standpipe systems and fire department
connections, entryways into facilities, and other design features
(congested areas) that might adversely affect emergency services (FP-
3.9)?

A means to prevent the accidental release of significant quantities of
contaminated products of combustion and fire fighting water to the
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environment, such as ventilation control and filter systems and curbs and
dikes. Such features would only be necessary if required by the FHA or
safety analysis in conjunction with other facility or site environmental
protection measures. (FP-3.10)?

A means to address fire and related hazards that are unique to DOE and
not addressed by industry codes and standards. Mitigation features may
consist of isolation, segregation or the use of special fire control systems
(water mist, clean agent, or other special suppression systems) as
determined by the FHA. The design identifies atypical fire hazards (such
as chemicals or processes) and the fire protection means intended to
mitigate their corresponding fire risk (FP-3.11)?

That the fire protection systems are designed such that their inadvertent
operation, inactivation, or failure of structural stability will not result in
the loss of vital safety functions or inoperability of safety class systems as
determined by the safety analysis or DSA. A description of processes is
provided that will be used to evaluate for such risk and the possible means
(physical safeguards such as shielding or barriers) that would likely be
used to minimize the threat from inadvertent operation, inactivation, or
other failure. (FP-3.12)?

FP-4

The design shall identify conditions for which literal compliance with the above-
referenced criteria cannot be met in a cost-effect manner and where alternative
(equivalent) fire safety and emergency response features will be proffered.

Design documentation (text) manifests a process for identifying
conditions for which literal conformance is not feasible or cost-effective.
This description should include a requirement for an engineering analysis
by qualified fire protection engineers, review and approval by engineers,
review and approval by appropriate contractor management, and a
commitment to submit all such equivalency determinations to the DOE
Authority Having Jurisdiction (AHJ). (FP-4.1)?

Design documentation (text) manifests a system for identifying, tracking,
and record keeping of all pending decisions regarding fire safety and
emergency services equivalencies (FP-4.2)?

Design documentation (text) manifests a commitment to implement a
design that conforms to governing fire safety criteria when there is no
agreement with the DOE AHJ regarding a pending equivalency. (Default
decisions regarding design are to literal conformance.) (FP-4.3)?

Where required by Paragraph 3.b. (5) of DOE O 420.1B a (Preliminary) Fire
Hazards Analysis (FHA) has been documented and updated from the preliminary
design stage.

The PFHA has been completed under the supervision of a qualified (as
defined by DOE) or (as defined in DOE STD-1066-99) fire protection
engineer (FP-5.1)?

The scope and content of the PFHA are in conformance with the
guidelines delineated in Section 4.6 of DOE G 420.1-3 (September 27,
2007 or current equivalent) (FP-5.2)?
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The conclusions of the PFHA are incorporated into PDSA and integrated
into design basis and beyond design basis accident conditions (FP-5.3)?

Provisions exist for updating the PFHA over time as significant changes
occur (FP-5.4)?

Safety Integration

SI-1

Safety Basis Documents are prepared and consistent with preliminary design
documents?

A Preliminary Safety Design Report (PDSA) is prepared by the SDIT (Sl-
1.2)

The PDSA has been reviewed by DOE and verified to meet expectations
of DOE-STD-1189-2008, or where deficient, explicit conditions of
approval established. (S1-1.3)

SI-2

The final design incorporates sufficient defense in depth consistent with
preliminary safety analysis?

The design includes multiple layers of protection to prevent or mitigate
the unintended release of radioactive materials to the environment (e.g.,
isolation, confinement, successive physical barriers, minimizing material
at risk, etc)? (DOE O 420.1B) (SI-2.1)

SI-3

The final design meets the requirements and objectives of DOE O 420.1B? This
includes:

The final design ensures that safety SSCs are designed commensurate
with the importance of the safety functional requirements
(SB-3.2)?

Safety Class electrical systems must be designed to preclude single point
failure (SB-3.3)?

Process systems as identified in the preliminary design shall be designed
to minimize waste production and mixing of radioactive and non-
radioactive wastes (SB-3.4)?

Sl-4

The Integrated Safety Management Description has been prepared and
incorporates final design activities?

The requirements, methodology, and responsibility for ES&H activities
are clearly identified and communicated? (SI-4.1)

The final design incorporates an analysis of potential workplace hazards
(industrial safety/hygiene) and establishes appropriate controls (S1-4.2)

Quality Assurance

QA-1

Design inputs are correctly translated into design documents in a timely manner

Design inputs for interfacing organizations are specified in the design
documents or in supporting procedures.

The design incorporates applicable requirements and design bases (QA-
1.1).

Design inputs are specified to the level of detail necessary to permit
design activities to be correctly carried out and to provide a consistent
basis for making design decisions, accomplishing design verification
activities, and evaluating design changes (QA-1.2)
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Design inputs are based upon contractual requirements and customer
expectations and are technically correct and complete. (DOE G 414.1-2A)
(QA-1.3)

QA-2

Design methods used are appropriate

The design has been developed using sound engineering/scientific
principles and appropriate standards. (QA-2.1)

Design assumptions, if necessary, are adequately described and
reasonable (QA-2.1)

Design output compares reasonably to the design inputs (QA-2.2)

QA-3

Organizational and physical design interfaces are identified and controlled

Organizational responsibilities are described for preparing, reviewing,
approving, and verifying design documents related to an item or its
processes, such as system descriptions, design input and criteria, design
drawings, design analyses, computer programs, specifications, and
procedures (QA-3.1)

Internal and external design interface controls, procedures, and lines of
communication among participating design organizations and across
technical disciplines are established and described for the review,
approval, release, distribution, and revision of documents involving
design interfaces (QA-3.2)

QA4

Suitable materials, parts, processes, and inspections and testing criteria are
specified

The design provides for appropriate acceptance, inspection, testing, and
maintenance criteria to ensure continuing reliability and safety of
designed items. (DOE G 414.1-2A) (QA-4.1)

QA-5

Changes to design are controlled in a manner commensurate with the original

design

Design and specification changes, including field changes, are subject to
the same design controls that were applicable to the original design (QA-
5.1)

See CM, Configuration Management, for additional review criteria (QA-
5.2)

QA-6

The design is independently verified to be adequate.

Design procedures identify the responsibilities of personnel verifying the
design, the areas and features that require design verification, the
pertinent considerations to be verified, and the extent of documentation
required to document verification (QA-6.1)

Guidelines or criteria are established and described for determining the
method of design verification (design review, alternate calculations, or
tests) (QA-6.2)

The design has been verified or validated by individuals or groups other
than those who performed the design work. (QA-6.3)

The design has been verified or validated before approval and
implementation of the design. (QA-6.4)

QA-7

Documentation and records are maintained in accordance with the QA program
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Design documentation includes a list of approved and controlled
computer codes. (DOE G 414.1-2A) (QA-7.1)

Design records include documentation such as design inputs, calculations,
and analyses; engineering reports; design outputs; design changes; design
verification activities; and other documents that provide evidence that the
design process is adequately controlled in a timely manner. (DOE G
414.1-2A) (QA-7.2)

Procedures are established and described requiring documented
verification of the dimensional accuracy and completeness of design
drawings and specifications (QA-7.3)

QA-8

Acquired software for safety-related calculations has been pre-verified or the
results of the calculations performed verified for each application of the software
to ensure it produces the correct solutions within the defined limits of its intended
use.

Software acquired from a third party or from corporate inventories used in
design calculations has been identified (QA-8.1).

Test cases that exercise the defined limits and physical problem being
solved have been performed and the results verified to ensure acceptable
results were generated from the software (QA-8.2).

QA-9

Software used to classification, analysis and design of SSCs relied on for worker,
public or environmental protection is controlled (QA-9.3).

Software, including spreadsheets, databases and their associated support
tools (e.g., Excel, MS Access, Windows O/S) have been uniquely
identified and the specific versions used in the design calculation noted
(QA-9.4).

Software identified is stored in a location that is easily retrieval and
access is restricted to authorized individuals (QA-9.5).

Updates to the software identified are created from this stored software
(QA-9.6).

QA-10

Spreadsheets and other software specifically created for use in the engineering
design is developed using software quality and engineering practices appropriate
for the impact on the engineering design.

Requirements for the spreadsheets and software are clearly described and
documented in a manner that can be easily tested. The requirements are
reviewed and approved (QA-10.1).

The structure, mathematical algorithms, control and logic flow, data
structures applicable to the development of the spreadsheets and software
is documented in enough detail for review by independent technical
individual. The independent review is documented (QA-10.2).

The spreadsheets and other software created for use in the engineering
design are tested to ensure the documented requirements are met and
produce the correct results for the problem being analyzed. The test
results are documented and evaluated by a responsible authority to
ensure the test requirements are met (QA-10.3).

QA-11

Software configuration items are identified and controlled.
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Products of the software development activities that need to be retained
are identified and assigned a unique identifier. These products include
the software requirements, software design, test cases and results, and
records of reviews (QA-11.1).

The items identified are stored in a location that is easily retrieval and
access is restricted to authorized individuals (QA-11.2).

Updates to the items identified are created from these stored versions
(QA-11.3).

Civil/Structural

NPH-1 | Structural design meets design expectations/requirements, as defined in site
procedures, and satisfies performance categorization design requirements in
accordance with DOE STD-1020, -1021, -1022, and -1023?

(Note that this objective is in the process of being changed to meet DOE STD
1189 and ANSI/ANS 2.26-2004, Categorization of Nuclear Facility Structures,
Systems and Components for Seismic Design; and ASCE/SEI 43-05, Seismic
Design Criteria for Structures, Systems, and Components in Nuclear Facilities.
When adopted by DOE, this objective will be rewritten in terms of Limit States
(LS) and Seismic Design Category (SDC).)
SSCs relied on to prevent significant onsite consequences are designated
as Performance Category 3 for NPH hazard in accordance with DOE-
STD-1021 (NPH-1.1)?
Appropriate codes and standards are selected and applied to the
structural design (IBC, AISC, ACI) (NPH-1.2)?
Seismic loading is evaluated consistent with site-specific design
response spectra (NPH1.3)?
The seismic design of systems and components accounts for adverse
interactions from non-seismic structures, systems, and components
(spatial interactions, spray interactions, and system interactions) (NPH-
1.4)?
NPH-2 | Design calculations address major structures and SSCs and are complete and

consistent with known conditions and facility layout?

Calculations evaluate the capacity of connections between structural
members (NPH-2.1)?

Calculations address all anticipated load cases (NPH-2.2)?

Calculations provide sufficient documentation of assumed inputs and
outputs (NPH-2.3)?

Calculations consider structural behavior of the material to be used in
construction? (NPH-2.4)

Engineering Design - Process Design/Layout

ED-1

The Facility Plans, Piping and Instrumentation Diagrams (P&ID), and detail
drawings have been coordinated with the Process Descriptions, Flow Diagrams,
and Process Calculations and the facility layout supports the process
requirements?

Facility and System drawings in the submitted design package meet the
expectations of the Site procedure or contract specification for
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completeness and format? (ED-1.1)

System Design Descriptions (SDD) prepared for safety related systems
and meet the requirements of DOE Order O 420.1B and DOE Standard
DOE STD -3024-98, Content of System Design Descriptions? (ED-1.2)

SDDs describe the performance characteristics of the system which are
important to safety and link the safety basis analysis to the selected
controls? (ED-1.3)

The Structures, Systems and Components (SSC) of the safety related
systems are properly characterized as to their safety pedigree in
accordance with DOE O 420.1B and DOE-STD-3009? The necessary
documents to support procurement and control of safety related SSCs
have been developed? (ED-1.4)

The process equipment and system drawings meet the expectations of the
Site procedure or contract specification for completeness and format?
(ED-1.5)

The process equipment and system drawings in the submitted design
package are accompanied by appropriate flow diagrams; calculations; and
control parameters and set points? (ED-1.6)

Has a 3-D modeling system been applied to the design effort? The
various engineering areas are being closely integrated into the layout?
(i.e. electrical cable trays, HVAC ductwork, piping and instrument
penetrations/runs) (ED-1.7)

Layout drawings and floor plans are coordinated with system drawings?
The facility layout supports the process flow and facilitates movement of
parts and tools to perform the facility mission? (ED-1.8)

The facility design includes adequate space for convenient access to
major components (including piping, wiring, control tubing, etc.) during
construction, testing, maintenance and inspection so that major
disassembly is not required? (ED-1.9)

All engineering risks have been identified and addressed? If not, what
risks remain? Are plans in place to resolve these issues prior to final
design? (ED-1.10)

There is evidence that human factors principles are factored into the
design (e.g., functional analysis, task analysis) (ED-1.11)

The Facility design addresses the good practices and guidance for layout,
space allotment, hazards separation, and hazardous areas as identified in
DOE-HDBK-1132-99. (ED 1.12)

Engine

ering Design - Mechanical and Piping

ED-2

The Mechanical and Piping drawings and supporting documentation are adequate
to accomplish the design mission?

The process equipment and system drawings in the submitted design
package meet the expectations of the Site procedure or contract
specification for completeness and format? (ED-2.1)

Piping and components meet the requirements of the designated Codes

and Standards in the System Design Requirements document and
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Performance Objectives and Criteria

Met?

materials are appropriate to the intended process? (ED-2.2)

The operating and design loads and load combinations are correctly
specified for each system and equipment? Adequate calculations exist to
support the selected design? (ED-2.3)

Vessels and piping systems are designed, sized, and qualified to the
ASME Boiler and Pressure Vessel Code and ASME B31.3 code,
including over-pressure protection? (ED-2.4)

Equipment and systems in high radiation areas are designed to minimize
the need for repair or replacement? (ED-2.5)

Provisions are in place for periodic maintenance and inspection of
systems and equipment to assure their continued integrity for the design
life? (ED-2.6

The design for shop fabrication and field erection of systems and
components (joining, welding, non-destructive examination, testing) is in
accordance with the applicable codes and standards for each type of
commodity? (ED-2.7)

The designs include the necessary strengthening, support, or restraints to
meet the selected seismic performance criteria? (ED-2.8)

Adequate capacity exist in material transport systems to handle expected
volumes of radioactive/hazardous materials during normal operating and
accident conditions (ED-2.9)

Tanks and piping systems are of welded construction to the fullest extent
possible (ED-2.10)

Tank and piping systems are designed to take advantage of gravity flow
to reduce the potential for contamination associated with pumping and
pressurization (ED-2.11)

All system components expected to be in contact with strong acids or
caustics are corrosion resistant (ED-2.12)

Use of traps is avoided, and the piping is designed to minimize
entrapment and buildup of solids in the system (ED-2.13)

The Facility design addresses the good practices and guidance for piping
design and layout as identified in DOE-HDBK-1132-99. (ED 2.14)

Engine

ering Design - Electrical, Instrumentation and Control

ED-3

The electrical and instrument drawings and supporting documentation are
adequate to accomplish the design mission?

The one-line diagrams and electrical distribution layout drawings in the
submitted design package meet the expectations of the Site procedure or
contract specification for completeness and format? (ED-3.1)

Where standard off-the-shelf electrical materials and equipment been
selected, there are provisions for testing and labeling by a nationally
recognized testing laboratory (international standards organization or
recognized testing agency)? If not, evaluation and approval by the
authority having jurisdiction (AHJ) has been performed? (ED-3.2)

Panel schedules and control diagrams are developed for the electrical

systems? Load and fault calculations support the design requirements?
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Met?

(ED-3.3)

The electrical portion of the design defines all major components (e.g.,
transformers, fuses and circuit breakers, and motors) as well as includes
adequate excess electrical capacity to provide for future expansion? (ED-
3.4)

The basic cable tray layouts identify layout interferences and material
quantity needs? The cable tray designs have been integrated into a 3-D
model? (ED-3.5)

When the facility includes a control room, the design considerations of
DOE-HNDBK-1132-99, section 4.1, Control Centers/Control Rooms,
have been taken into consideration? (ED-3.6)

The design incorporates provisions so that 1&C system components can
be tested periodically for operability and required functional performance
(ED-3.7)?

Instrument channels and associated logic ensure that 1&C components fail
in a safe failure mode (ED-3.8)?

Engine

ering Design - HVAC

ED-4

The HVAC and Confinement System drawings and supporting documentation
are adequate to meet DOE requirements and accomplish the design mission?

HVAC and Confinement System drawings in the submitted design
package meet the expectations of the Site procedure or contract
specification for completeness and format? (ED-4.1)

The design designations for seismic criteria of the safety related HVAC
and Confinement Systems are consistent with the SDS and PDSR and are
adequate to support procurement and cost decisions? (ED-4.2)

The HVAC Air Flow and Control drawings identify the seismic
performance category of safety related SSCs and are adequate to support
the performance requirements of the safety documentation? (ED-4.3)

The HVAC and Confinement System drawings comply with the
requirements of DOE Order O 420.1B and meet the expectations of DOE-
STD-1189-YR? (ED-4.4)

Confinement ventilation systems meet the performance criteria specified
in DNFSB Recommendation 2004-2 Implementation Plan Document
“Ventilation System Evaluation Guidance for Safety-Related and Non-
Safety- Related Systems”, Table 5-1, or later successor criteria? (ED-4.5)

The relationships between ventilation flows and pressures been evaluated
to demonstrate that the flows and pressures can be maintained throughout
normal, abnormal and accident conditions? Technical bases (i.e.,
calculations) developed to support performance requirements? (i.e., air
flows, pressures, etc.) (ED-4.6)

The design of the secondary confinement system provides for continuous
monitoring capability to detect loss of proper differential pressure with
respect to the process area? (ED-4.7)

Operating areas are continuously monitored for hazardous release?

Consideration is given to the use of redundant sensors and alarms? (ED-
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Performance Objectives and Criteria

Met?

4.8)

The confinement systems address the design guidance in DOE-HDBK-
1132-99, Section 1.1 and any applicable guidance in Section 1.2? (ED-
4.9)

Configuration Management

CM

Contractor has established a Configuration Management program which meets
the requirements of DOE Order O 420.1B?

The contractor has developed local policies and procedures to implement
an adequate Configuration Management Program? (CM-1.1)

Roles and responsibilities for configuration management and change
control are clearly assigned and understood? (CM-1.2)

Design changes and field changes are being documented, reviewed and
approved and effected documents are modified to reflect approved design
changes? (CM-1.3)

A Master Equipment List (MEL) has been developed and identifies all
safety related SSCs? The MEL specifies systems and equipment safety
classification, performance category and required function during and
following a design basis event? The MEL is being updated as design
changes are implemented? (CM-1.4)
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ACRONYMS
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IPR Independent Project Review
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OECM Office of Engineering and Construction Management
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subcontractor activities)
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I. INTRODUCTION

The authorization to proceed with construction of a new facility is given at the CD-3 phase of the
project management cycle, after completion of the final design. Between CD-3 and CD-4 stages
of the project, procurement and construction/assembly of facility structures, systems and
equipment is conducted. These activities can present significant hazards to workers and involve a
complex set of events that must be carefully planned and sequenced.

In preparation for the CD-3 approval, the Federal Project Director must ensure that the contractor
is ready to proceed with construction. This involves verification that management systems are in
place, adequate planning is conducted, procedures and training is completed, and construction
hazards are adequately evaluated and controlled. These activities should be accomplished through
a formal Construction Readiness Review (CRR) that supports the DOE O 413.3A process.

Il. PURPOSE OF THE REVIEW MODULE

The objectives of this review module are to augment the stated objectives of the DOE Order O
413.3A for projects pending Critical Decision 3. Those being:

(0]

“To assess the readiness for construction or execution and to confirm the completeness
and accuracy of the Performance Baseline. The Scope of review for an EIR in support
of CD-3 has several elements relative to construction readiness, but retains many of the
elements contained in the Performance Baseline Review.”

Provide a review team with a set of topical areas and subject-specific considerations
from which they may be able to develop specific construction and construction
management oriented performance objectives and criteria in pursuit of a
comprehensive assessment of the project’s readiness to commence major procurement
and construction activities.

Provide DOE-EM with a standard template on which can be built construction
assessments which will enhance the probability of success of major capital line-item
projects which are commencing the most intense and vulnerable phase of execution
(CD-3).

Augment the DOE O 413.3A EIR/IPR/Program review process with construction-
specific assessment perspectives typically not pursued in the reconfirmation of CD-
2/Baseline related technical, budgetary and schedule assessments.

These guidelines are not intended to replace or conflict with the Construction/Execution
Readiness Review conducted by the Office of Engineering and Construction Management for
Major System Projects. Rather the EM guidelines are intended as a preliminary step to this
process that focus on key management and technical aspects related to construction
organizations, procedures and training. These guidelines may be utilized in the conduct of
reviews of project construction/procurement readiness as deemed necessary by the acquisition
authority or other EM authority requesting such a review.
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ROLES AND RESPONSIBILITIES

A critical element of construction/procurement readiness reviews is the qualifications, training and
most importantly the experience of the personnel selected to conduct the review. To the maximum
extent possible, the personnel selected to participate in the reviews should have “on the ground”,
first hand experience (as opposed to an oversight role) in project or construction management or
functional support of a successful line item engineering design and construction project executed
under DOE O 413.3A.

The core review team personnel should include individuals possessing qualification and
experience in the following areas:

Project Management

Construction Management

Contracts and Procurement

Safety Assurance (Facility and Construction)

Quality Assurance

Field Superintendents (Discipline-Specific Subcontract Technical Representatives-STRs)
Project Controls

Project Administrative Services

Material Management

This core team should be augmented with technical personnel selected to complement the specific
technical concerns of the project being reviewed. (e.g. Chemical, Structural, Seismic, Instrument,
Process, Mechanical Engineering, etc.)

The structure and roles and responsibilities of the individual review team members and all others
involved in the Construction Readiness Review (CRR) must be clear and consistent with the
requirements of DOE O 413.3A and the DOE Functions Responsibilities and Authorities Manual
(FRAM). The table below provides a compilation of construction readiness review roles and
responsibilities.

Table 1 — Construction Readiness Review Roles and Responsibilities

Position Responsibility
Field Element Provides support and resources to the Federal Project
Manager Director and Review Team Leader in carrying out the CRR

Facilitates the conduct of the CRR. Assigns office space,
computer equipment, and support personnel to the team as
necessary to accomplish the review in the scheduled time

frame
Federal Project Coordinates with the Review Team Leader in the selection of
Director technical areas for the review and in developing the review
criteria.
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Position

Responsibility

In conjunction with the Contractor Project Manager, develops
the briefing materials and schedule for the review activities.

Coordinates the review team pre-visit activities and follows
up review team requests for personnel to interview or material
to review.

Coordinates the necessary training and orientation activities to
enable the review team members to access the facility and
perform the review.

Unless other personnel are assigned, acts as the site liaison
with the review team. Tracks the status of requests for
additional information.

Coordinates the Federal site staff factual accuracy review of
the draft report.

Leads the development of the corrective action plan if
required. Tracks the corrective actions resulting from the
review.

Review Team
Leader

In coordination with the Federal Project Director and the
Acquisition Executive, selects the areas to be reviewed.

Based on the project complexity and hazards involved, selects
the members of the review team.

Verifies the qualifications: technical knowledge; process
knowledge; facility specific information; and independence of
the Team Members.

Leads the design review pre-visit.

Leads the review team in completing the Review Criteria for
the various areas to be reviewed.

Coordinates the development of and forwards to the Federal
Project Director, the data call of documents, briefings,
interviews, and presentations needed for the review.

Forwards the final review plan to the Acquisition Executive
for approval.

Leads the on-site portion of the review.

Ensures the review team members complete and document
their portions of the review. Coordinates the characterization
of the significance of the findings.

Coordinates the review team handling of factual accuracy
comments by Federal and Contractor personnel on the draft
report.
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Position Responsibility

Forwards the final review report to the Acquisition Executive
for approval.

Remains available as necessary to participate in the closure
verification of the findings from the review report.

Review Team Refines and finalizes the criteria for the appropriate area of
Member the review.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the
review.

Completes training and orientation activities necessary for the
review. Conducts any necessary pre visit document review.

Participates in the on-site review activities, conducts
interviews, document reviews, walk downs, and observations
as necessary.

Based on the criteria and review approaches in the Review
Plan, assesses whether his/her assigned criteria have been met.

Documents the results of the review for his/her areas.
Prepares the review report.

Makes recommendations to the Review Team Leader for
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her area of review.

Concurs in the findings for his/her area of the review.

IV. REVIEW SCOPE AND CRITERIA

The scope of the review module is focused on key management and technical aspects of
construction organizations, training and procedures. Since the review is focused on the readiness
to proceed, it is not intended as an inspection guide for assessing implementation of construction
practices or procurements during construction. The performance of these activities should be
evaluated during routine oversight activities throughout the construction process.

This review module provides the review team with a “straw-man” template from which they may
derive and pursue lines of inquiry that are applicable to the specific type of facility being
constructed. The scope of the CRR is captured by review criteria that are presented in several
broad categories. For each category, Appendix A of this Module provides overall performance
objectives and then a subset of review criteria that satisfy each performance objective. These
performance objectives and review criteria will provide consistent guidance to project-specific
design review teams to develop their Lines of Inquiry.

4
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Management Systems

This area of the review is focused on aspects the management systems, organization and staffing
for the execution of the construction project. It is expected that key construction positions are
established, related organizational roles and responsibilities are clear, and project staff are
sufficiently staffed to oversee construction activities. Additionally, management systems should
be in place to monitor performance against the project baseline.

Construction Procedures

This area of the review is focused on the contractor and key sub-contractor procedures used for the
completion of the facility construction. It is expected that the procedures address the key elements
and requirements to safely complete construction activities in accordance with applicable
regulations and DOE requirements

Materials Management

This review area focuses on the materials management process for the construction activities,
including the acquisition of materials, their delivery, packaging and waste management from
materials receipt.

Safety Assurance

The construction contractor’s capability to manage a safe project is verified in this review area.
Key requirements related to integrated safety management systems, and specific plans and
procedures related to industrial safety and industrial hygiene are evaluated. It is also verified that
the contractor has completed a project safety and health plan as required by 10 CFR 851.

Project Controls

This review area focuses on the adequacy and health of project controls relied on to ensure
adherence to the Performance Baseline and the systems/processes relied on for controlling any
field changes to procedures or other project documents.

Construction Execution Plan

While the overall focus of the review module is on construction readiness, this particular review
area is concerned with specific construction activities and practices, as well as the personnel and
procedures in place to accomplish the work. Included are criteria related to general construction
topics such as site preparation and work sequencing.

Training and Qualifications

This review area focuses on the training of qualifications of personnel responsible for construction
activities. This review encompasses both the general training required for site access and the
specific training and qualifications necessary for performing the planned construction activities.

5
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Work Planning

This review area will assess the work planning to ensure that work processes are controlled by
approved instructions, procedures, design documents, technical standards or hazard controls as
appropriate for the task to be performed. This area also evaluates the organization of work and
whether systems are in place and mature to support development of work packages/processes.

Constructability

This review area focuses on the project constructability. The key elements include the design
specifications, drawings, site conditions and the construction schedule including the order of
construction elements and potential impacts.

Field Engineering

The review area of field engineering is concerned with the readiness of activities explicit to
construction of specific facility systems in accordance with their approved design, as well as
ensuring feedback from field observations that may impact design. This area consists of
mechanical, electrical, instrumentation, civil, and piping.

Welding

This review area focuses on the requirements, procedures and controls applicable to ensure that
welding performed meets the design specifications/criteria and can be performed safely by the
construction forces.

Rigging Operations

This review area focuses on the procedures and controls applicable to ensure that rigging
operations are performed consistent with DOE requirements and can be performed safely by the
construction forces.

Quality Assurance

This review area verifies that an approved Quality Assurance Plan is in place and is up to date to
address quality assurance requirements pertinent to construction activities. This area also
addresses QA during construction to ensure the final product meets the design and safety basis
criteria.

Labor Management
This review area focuses on aspects of labor management necessary to ensure that the project can

be successfully executed. The overall objective is to ensure the adequacy of the local craft labor
force to support the project.
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Construction Tools & Equipment

This area focuses on the availability and operability of the tools and equipment necessary to
support the construction activities.

V. PREREQUISITES

Prior to initiating the review, the sponsor of the review should assure that the following activities
and tasks have been completed and the results of such are documented and available to the review

team;

A.

All designs completed and evidence of multi-discipline design reviews (with comments
resolved).

Constructability reviews completed (by construction STR equivalents) at 30% and 60%
design completion with demonstrated comments incorporated.

Construction Risks - properly recognized and addressed and mitigation strategies in
place.

Configuration Management processes in place and implemented.
Change Control/Management processes and procedures in place and implemented.
Construction and support staffing identified, qualified and in place or available.

A Construction Execution Plan (CEP) or equivalent (satisfying the requirements of
DOE ) 413.3A “Construction Planning Documents” authored by the project
construction manager and signed by the project manager, operations representative and
all other members of the core and integrated contractor and federal project teams.

Core Documents Required

The project team should assemble necessary documents for review prior to the review
team’s arrival. These documents will include:

* Final Design Drawings and Specifications

* Results of and Responses to Site Final Design Review

* Project Execution Plan

» Construction Execution Plan

* Detailed Resource Loaded Schedule

* Detailed Cost Estimate

* System Functions and Requirements Document

* Risk Management Assessment

* Safety Documentation

* Acquisition Strategy
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VI. REVIEW PLANS AND DOCUMENTATION

The Results of the Construction Readiness Review will be used by the DOE Federal Project
Director and by the Acquisition Executive to determine whether the project can proceed to
construction, implementation, procurement, or fabrication. As noted by DOE O 413.3A,

CD-3 provides authorization to complete all procurement and construction and/or
implementation activities and initiate all acceptance and turnover activities. Approval of
CD-3 authorizes the project to commit all resources necessary, within the funds provided,
to execute the project.

It is important to clearly document the methods, assumptions and results of the CRR.
The following activities should be conducted as part of the review plan development and
documentation/closure of the review:

0 Subsequent to the selection, formation and chartering of the review team and
receipt and review of the prerequisite documents listed in section 5 above,
assignment of responsibilities for the development of specific performance
objectives and criteria should be made.

0 The review team members should develop specific performance objectives and
criteria utilizing the topics and areas listed in the respective appendices of this
module.

0 The individual performance objectives and criteria should be compiled and
submitted to the sponsor of the review for concurrence prior to starting the review.

0 The project-specific review plan should be compiled with a consistent and uniform
numbering scheme that provides for a unique identifier for each objective, arranged
by subject area (e.g. Management-Personnel and Qualifications, Management-
Processes and Systems, Technical-Civil, etc.) such that the results of each line of
inquiry can be documented and tracked to closure.

0 The performance objective and criteria evaluation can be accomplished via,
document review, personnel interviews, or direct observation of an operation or any
combination of these methods. The method used, the basis for
closure/comment/finding, and the result of the inquiry should all be documented
and tracked.

Section 8 of the SRP provides guidelines for preparing a Review Plan and a final report.

VIl. REFERENCES

29 CFR 1926, Safety and Health Regulations for Construction

10 CFR 851, Worker Safety and Health Program

DOE Order DOE O 413.3A, Program and Project Management for the Acquisition of
Capital Assets

DOE Manual DOE M 413.3-1, Project Management for the Acquisition of Capital Assets
DOE Standard DOE-STD-1189-YR Draft, Integration of Safety into the Design Process.

8
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DOE Order DOE O 420.1B, Facility Safety

DOE Guide DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosives
Safety Criteria Guide for use with DOE O 420.1(B) Facility Safety

DOE Order DOE O 425.1, Startup and Restart of Nuclear Facilities

DOE Order DOE O 430.1B, Real Property Asset Management

DOE Guide DOE G 430.1-1, Chapter 3, Stages of Project Development

DOE Standard DOE STD -3024-98, Content of System Design Descriptions

DOE Standard DOE-STD-3006-2003, Handbook for the Conduct of Operational
Readiness Reviews

DOE Handbook DOE-HDBK-1132-99, Design Considerations

A. OTHER SOURCES CONSULTED

DOE Order O 6430.1A, General Design Criteria

Sodium-Bearing Waste Treatment Project (SBW) Integrated Waste Treatment Unit
(IWTU )

EM-60 Construction Readiness Review, Review Report
24590-WTP-MAR-CON-07-0086, Rev. 0, WTP-HLW Restart Construction Readiness
Assessment Report, Bechtel, Inc.

NUREG-1718, Standard Review Plan for the Review of a Mixed Oxide (MOX) Fuel
Fabrication Facility
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Appendix A - Performance Objectives and Criteria
Legend of Construction Readiness Review Topics

Review Topical Area Identifier
Management Systems MGT
Construction Procedures CP
Materials Management MMGT
Safety Assurance SA
Project Controls PC
Construction Execution Plan CEP
Training and Qualifications T&Q
Work Planning WP
Constructability CON
Welding WEL
Rigging Operations RIG
Field Engineering FE
Quality Assurance QA
Labor Management LM
Construction Tools and Equipment CTE

10
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Table A.1 - Performance Objectives and Criteria

ID #

Performance Obijectives and Criteria

Met?

Management Systems

MGT-1

The Contractor Project organization is properly
organized and staffed to carry out the construction
efforts?

The Contractor has appointed a Project Manager
responsible for the day to day management of the
project and delivering the means, methods and
resources to meet the contract end point
requirements? (MGT-1.1)

Contractor personnel have been appointed to
appropriate positions; e.g. Construction
Management, Discipline Superintendents, Materials
Managers, Subcontract Technical Representatives,
and Field Representatives to properly supervise the
fabrication and on-site construction efforts? (MGT-
1.2)

Construction Oversight personnel have appropriate
qualifications and have been trained to adequately
oversee the construction activities? (MGT-1.3)

Roles and responsibilities of construction
management and oversight personnel are properly
established and understood by those involved in the
project? (MGT-1.4)

The project oversight team contains adequate
numbers of personnel and they have not been
assigned conflicting responsibilities? (MGT-1.5)

MGT-2

A Performance Management System is in place,
approved, and operating?

The Contractor Performance Management System
is compliant with ANSI/EIA-748-A-1998 and has
been reviewed and validated by the Office of
Engineering and Construction Management
(OECM)? (MGT-2.1)

The critical parameters of the project are being
tracked in the DOE Project Assessment and
Reporting System? (MGT2.2)

11
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ID #

Performance Objectives and Criteria

Met?

Cost and Schedule performance, milestone status,
and financial status are being reported to DOE on a
monthly basis? (MGT-2.3)

Quarterly Performance Reviews are being
conducted and documented and results followed
up? MGT-2.4)

The Contractor has a system in place that tracks
construction progress and status on a daily basis
(MGT-2.5)?

Construction Procedures

CP-1

Construction procedures are in place to govern the
execution of construction activities?

The construction organization has procedures to
address the key elements of construction for the
project? (CP-1.1)

CP-2

Construction procedures are controlled and implement
the project baseline?

Construction procedures are controlled by a
procedure that addresses development, modification
and approval of the procedures? (CP-2.1)

Construction procedures are based on and
implement the current approved design documents?
(CP-2.2)

Construction procedures are being maintained
controlled in accordance with the governing
procedure? (CP-2.3)

CP-3

Construction procedures address the associated
hazards and identify controls to prevent or mitigate the
identified hazards?

Construction procedures are evaluated for hazards
to the workers and controls are developed in
accordance with the principles and requirements of
the contractor document management system? (CP-
3.1)

Construction procedures are periodically reviewed
for accuracy and applicability? (CP-3.2)

Materials Management

12
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ID #

Performance Objectives and Criteria

Met?

MMGT-1

The Project Acquisition Strategy is complete for all
phases of the project and has been updated based on
Quarterly Performance Reviews?

An Acquisition Plan is in place for all subcontracts
and has been reviewed by the Integrated Project
Team and concurred in by both the Federal Project
Director and the DOE Contracting Officer?
(MMGT-1.1)

The master acquisition schedule supports the
project overall deadlines and is consistent with the
Project Execution Plan and The Construction
Execution Plan, if not integral to the PEP?
(MMGT-1.2)

Acquisition of long lead time items is properly
included in the project planning and is consistent
with the CEP? (MMGT-1.3)

MMGT-2

Adequate space has been included in the site layout to
accommodate additional equipment, materials, and any
associated activities?

Material laydown areas do not interfere with
emergency response and access (MMGT-2.1)

Equipment and materials do not negatively impact
traffic safety (MMGT-2.2).

Material/Equipment assembly activities do not
interfere with emergency response, access, and/or
traffic safety (MMGT-2.3)

Safety Assurance

SA-1

The Integrated Safety Management Description has
been updated to address construction activities?

Safety plans for integrating safety management
(including fire, occupational, radiological, IH, etc.)
are completed and an integral part of the
construction effort? (SA-1.1)

The requirements, methodology, and responsibility
for ES&H activities are clearly identified and
communicated? (SA-1.2)

SA-2

A project safety and health plan is prepared as required
by DOE O 413.3A and 10 CFR 851 Appendix A?
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ID #

Performance Objectives and Criteria

Met?

Safety programs, documentation and controls are in
place and adequate to ensure the safety of personnel
during the execution of construction activities?
(SA-2.1)

Programs and processes are adequate to address
changes in the site and activity hazards during the
construction process? (SA-2.2)

Worker construction hazards are evaluated and
controls adequately established. Addresses (as
applicable): construction activities such as
excavation work, concrete work, steel erection; and
addresses construction related hazards such as
vehicle usage, heavy equipment, fall hazards (SA-
2.3)?

Job Hazards Analyses reviewed, updated by
appropriate discipline superintendents and/or other
qualified personnel? (SA-2.4)?

SA-3

Safety programs/procedures adequately address
applicable industrial hygiene and industrial safety
elements?

Hazcom: Emergency plans with contacts and
numbers have been distributed and personnel
trained in the proper use of these plans (SA-3.1)?

Industrial Hygiene: Sampling programs developed
to ensure respiratory protection, etc are identified,
defined and ready to implement Exposure
assessment strategy and surveillance monitoring
requirements implemented (SA-3.2)?

Industrial safety program addresses applicable
hazards such fall protection, eye/hearing protection,
flammable material storage, fire extinguishers,
scaffolding, ladder safety, electrical safety, rigging
and material movement (SA-3.3)?

Lock-out/Tag-out: The contractor LOTO program
meets the requirements of the applicable CFRs and
DOE? (SA-3.4)

A job hazards analysis process is implemented to
evaluate the hazards associated with planned
activities and to identify the appropriate controls?
(SA-3.5)

The contractor has implemented a confined space
program? (SA-3.6)
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ID #

Performance Objectives and Criteria

Met?

A fall protection plan has been developed for the
project with input from Civil Engineering and
Safety Assurance personnel as appropriate? (SA-
3.7)

SA-4

A contractor self-assessment process is in place and
adequate for the construction project?

A schedule is developed showing the self-
assessments planned for the first 10 months of the
construction project? (SA-4.1)

SA-5

Contractor medical facilities and staff are sufficient to
support the project?

Medical facilities and staff are sufficient for the
daily needs of the project? (SA-5.1)

Medical facilities and staff are sufficient for
medical placement exams, surveillance exams, and
periodic exams as required by project personnel 10
CFR 851? (SA-5.2)

SA-6

The contractor has an adequate inventory and supply of
safety related equipment the project?

The contractor construction/baseline cost estimate
considers the PPE needs such as fall arrest

harnesses, lanyards, respirators, hard hats, etc.?
(SA-6.1)

Adequate supplies of IH monitoring equipment and
related supplies are available to support the project?
(SA-6.2)

SA-7

Emergency response procedures list requirements for
personal protective equipment, first aid, medical care,
or emergency egress and are written and communicated
to all employees?

Procedures include provisions for emergency
telephone numbers, exit routes, and training drills
SA-7.1)?

Contractor and sub-contractor personnel, consultants,
and any visitors in contractor controlled spaces know
precisely what to do, and where to go in various cases
of emergency (SA-7.2)?

Evacuation routes are known and clearly marked
(SA-7.3)?

SA-8

Safety basis documents are complete and approved to
support construction activities?

A Preliminary Documented Safety Analysis is
complete and approved by a DOE Safety Evaluation
Report (SA-8.1)?
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ID #

Performance Objectives and Criteria

Met?

No SER conditions of approval are affected by
planned construction activities (SA-8.2)?

Project Controls

PC-1

The PEP and CEP are controlled documents and
changes to the project which may impact the
Performance Baseline are controlled through a formal
process of evaluation and documentation?

The project is subject to a formal change control
system which ensures that change requests to the
project are documented, evaluated, and formally
resolved. (PC-1.1)

The project change control system is documented in
the PEP which also identifies the overall
Performance Baseline, and the individual technical,
schedule and cost baselines, against which changes
are monitored and controlled? (PC-1.2)

Each organizational level (as appropriate and
documented in the Project Execution Plan) manages
a Change Control Board meeting the requirements
of DOE M 413-1 for disposition of baseline change
proposals within their level of authority/control.
Board meetings and decisions are documented
through meeting minutes and letters-of-decision?
(PC-1.3)

PC-2

A functioning project control system is in place for
managing project baselines using earned value
techniques, variance analysis, contingency/reserve
management and effective reporting in accordance with
DOE orders and guidelines?

If the project has a total cost of > $20M the Earned
Value Management System has been certified as
compliant with ANSI/ETIA-748? (PC-2.1)

Work tasks are defined and the tasks assigned to
organizations responsible for performing the work?
(PC-2.2)

Work packages are organized based on
dependencies, interdependencies, constraints and
other factors into a time-phased sequence that will
fit within the boundaries established by mission
dates and available budget? (PC-2.3)
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ID #

Performance Objectives and Criteria

Met?

Is there adequate capability to provide for timely
and accurate transfer of actual cost information
from the accounting system into the earned value
management system? (PC-2.4)

Is the project reporting and analyzing EVM
information and is management acting on these
analyses? (PC-2.5)

Is the control process for incorporation of formal
changes adequate? (PC-2.6)

The contractor has established a Performance
Measurement Baseline which is up to date and
includes all elements of the project Work
Breakdown Structure? (PC-2.7)

PC-3

The contractor has a functioning program for field
project control — the program is focused on the
successful management and execution of working level
schedules that support the project baseline schedule?

The contractor has work level schedules for the
construction project and the first three months are in
appropriate detail to support all necessary field
activities? (PC-3.1)

The contractor program includes regularly
scheduled meetings and progress reports to revise
and update the working level schedule as the project
is executed? (PC-3.2)

The contractor field project control program
includes provisions to address schedule variances
and recover schedule if and when execution delays
occur? (PC-3.3)

Construction Execution Plan

CEP-1

A Construction execution plan has been developed for
the project?

The CEP has been developed and approved by the
appropriate personnel? (CEP-1.1)

The CEP is based on and supports the DOE
approved project baseline schedule? (CEP-1.2)

CEP-2

The construction execution plan addresses the
necessary key elements?
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ID #

Performance Objectives and Criteria

Met?

The CEP addresses and includes the following
elements as appropriate for the project:

e Work Breakdown structure

e Principal work sequences and key logic
links

e Logistical issues affecting work efficiency
such as access/egress, materials receipt and
handing, waste management

e Crane use strategy
e Off site production and lead in

e Detailed methodologies and sequences to
address any non-routine construction
activities? (CEP-2.1)

The Construction Execution Plan (CEP) contains
comprehensive project-specific descriptions of the
project, site plans, and schedules sufficient to
facilitate understanding of the work required. (CEP-
2.1)

Training and Qualification

T&Q-1

The contractor training program ensures the work
force is trained and qualified with the knowledge, skills,
and abilities to effectively perform their work while
protecting themselves, coworkers, the public and the
environment?

Has appropriate training and qualification been
specified for personnel based on their assigned tasks
and responsibilities? (T&Q-1.1)

Personnel assigned tasks are trained and qualified in
accordance with federal or state laws, DOE
directives and other applicable requirements?
(T&Q-1.2)

Are equipment operators certified and/or qualified
to operate assigned equipment? (T&Q-1.3)

T&Q-2

Personnel are trained and qualified to handle
hazardous materials and waste as required by federal
or state laws, DOE directives and other applicable
requirements?
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ID #

Performance Objectives and Criteria

Met?

Employees receive introduction training with
respect to hazardous materials in the general
employee training? (T&Q-2.1)

Project specific training is provided as required to
meet the requirements of 29 CFR 1910.120 or 29
CFR 19267 (T&Q-2.2)

T&Q-3 Adequate training staff and resources are available for

the required ES&H training related to construction?

Required ES&H training is identified and tracked
for newly hired workers (manual and non-manual)
(T&Q-3.1)?

ES&H training resources account for all types of
required training. Examples: Site Orientation, Fall
Protection, Powered Industrial Truck (T&Q-3.2)?

Work Planning

WP-1 Work processes are controlled by documents that are

developed and approved in accordance with the
applicable requirements?

Work processes are controlled by approved
instructions, procedures, design documents,
technical standards, or other hazard controls
appropriate to the specific tasks to be performed?
(WP-1.1)

Work documents are maintained under a change
control process? (WP-1.2)

WP-2 Work documents consider the hazards associated with

the work (both from the task and the environment) and
include the appropriate controls?

Work documents identify hazards and controls in a
clear manner that ensures that workers understand?
(WP-2.1)

The work document process requires that hazards
analyses and controls be updated when conditions
or tasks have changed? (WP-2.2)

The work planning and management process
includes a defined and implemented process for the
control and incorporation of field changes both to
drawings and work documents? (WP-2.3)
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ID #

Performance Objectives and Criteria

Met?

WP-3

The contract preventative maintenance program is
adequate for the permanent and temporary equipment
to be used during construction?

The PM frequencies for equipment are within the
ranges specified by the equipment specifications?
(WP-3.1)

Constructabil

ity

CON-1

The Contractor has performed a thorough and
comprehensive assessment of the project’s readiness for
construction?

The Contractor has performed an adequate Design
Authority review of the final project design and has
resolved all significant findings? (CON-1.1)

The Contractor has reviewed all subcontractor
submittals for completeness and for the flow down
of design details to construction drawings? (CON-
1.2)

There is evidence that the Contractor has evaluated
DOE/industry applicable lessons learned that are
commensurate with the type of construction being
planned (CON-1.3)?

CON-2

Site Preparation Activities have are adequately planned
to ensure that construction can proceed safely.

Site Grading has been accomplished so as to
provide for adequate surface drainage, preservation
of the natural character of the terrain by minimum
disturbance of existing ground forms. Site grading
design has also ensured the safety and ease of
personnel and vehicular access to the facility?
(CON-2.1)

Onsite roadways and corridors are planned and laid
out to minimize worker hazards (CON 2.2)?

Sidewalks and walk gradients provide for safe and
convenient facility access and egress and inter-
facility circulation. Widths of walks are based on
anticipated traffic. Steps in walks and entrances are
minimized to the extent possible? (CON-2.3)
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ID #

Performance Objectives and Criteria

Met?

To the extent possible construction roads shall be
established in locations and with profiles proposed
for the final road system, and with shoulders and
bases that can be surfaced after the construction
period for use as the permanent roads. (CON-2.4)

Construction of road ditches and other work
necessary to obtain adequate drainage and
stabilization of soil for roads and construction areas
has been completed as early as possible in the
project construction phase? (CON-2.5)

Corps of Engineers or other appropriate design
manuals have been utilized for technical guidance
in the areas of hydrology and open-channel design
for storm drainage. Open drainage ditches
protected against erosion are used to the maximum
extent practicable and are designed for not less than
a 25-year frequency storm. Locally available
materials are utilized for culverts and pipe systems,
where economical? (CON-2.6)

Site support equipment and facilities such as
personnel trailers, restrooms, telecommunications,
and document processing equipment are in place,
operational and adequate for the construction
project? (CON-2.7)

CON-3

Construction plans give appropriate sequencing to
work and installation of equipment?

Installation of large or bulky equipment will not be
impeded by obstructions or ongoing work (CON-
3.1)?

Areas where electrical conduit and process piping
will be installed are accessible (CON-3.2)?

Installation of piping or other systems is sequenced
such that it doesn’t impede performance of
important safety systems (e.g., sprinkler heads not
covered up) (CON-3.3)?

Field Engineering

FE-1

Engineering design personnel are available to support
construction activities
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ID #

Performance Objectives and Criteria

Met?

Design authorities are planned to be onsite and/or
readily available to address technical issues that
arise during construction (e.g., changing field
conditions that affect designed components,
modifications to design, etc) (FE-1.1)?

FE-2

The contractor has established adequate procedures,
trained and qualified personnel, and equipment and
materials related to civil/structural areas of concern

Concrete plant equipment including trucks is
adequate, properly maintained and at a level of
cleanliness to support the concrete batch quality
requirements. (FE-2.1)

Concrete plant procedures and records are adequate
to maintain control of concrete batches and to
document the quality of the mix. (FE-2.2)

Concrete Reinforcement plans include provisions
for installation, preparation, preservation and
support of reinforcing members in accordance with
the design documentation? (FE-2.3)

Equipment inspection procedures, i.e. crane, lifts,
government owned equipment etc. are defined, and
documents are in place (FE-2.4)?

Concrete conveying equipment is available and
ready to use. Tools supporting concrete placements
(vibrators (appropriate diameters, large and small),
surfacing equipment and cold weather protection as
applicable) are in place. (FE-2.5)

Arrangements are in place for scheduling of
concrete mixing, delivery, and placement to meet
specified time requirements. (FE-2.6)

Plans for in situ testing, sampling, and laboratory
analysis of concrete placement are in place and
adequately documented to meet quality assurance
requirements. (FE-2.7)

Has a project specific structural steel erection plan
and schedule been developed? (FE-2.8)

FE-3

The contractor has established adequate procedures,
trained and qualified personnel, and equipment and
materials related to mechanical systems
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ID #

Performance Objectives and Criteria

Met?

A detailed installation and execution plan has been
developed that addresses manpower and material
delivery dates? (FE-3.1)

The construction team has determined the
installation milestones to be used for monitoring
and reporting the equipment installation progress?
(FE-3.2)

FE-4

The contractor has established adequate procedures,
trained and qualified personnel, and equipment and
materials related to plant instrumentation

A detailed instrumentation installation and
execution plan has been developed that addresses
manpower and material delivery dates? (FE-4.1)

The construction team has determined the
instrumentation installation milestones to be used
for monitoring and reporting the equipment
installation progress? (FE-4.2)

FE-5

The contractor has established adequate procedures,
trained and qualified personnel, and equipment and
materials related to piping

A detailed piping installation and execution plan
has been developed that addresses manpower and
material delivery dates? (FE-5.1)

The construction team has determined the piping
installation milestones to be used for monitoring
and reporting the equipment installation progress?
(FE-5.2)

FE-6

The contractor has established adequate procedures,
trained and qualified personnel, and equipment and
materials related to electrical systems

A detailed electrical systems installation and
execution plan has been developed that addresses
manpower and material delivery dates? (FE-6.1)

The construction team has determined the electrical
systems installation milestones to be used for
monitoring and reporting the equipment installation
progress? (FE-6.2)

Welding
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ID #

Performance Objectives and Criteria

Met?

WEL-1

Welding activities are performed in accordance with
the applicable standards and site procedures to ensure
that the welds meet the criteria specified in the design
and are performed safely?

Welding is performed and inspected in accordance
with the applicable standards and site procedures to
ensure the welds meet the design specifications?
(WEL-1.1)

Rigging Operations

RIG-1

Hoisting and rigging operations for the construction
activities are performed in accordance with chapter 15
of DOE-STD-1090-2007 and site procedures?

Personnel operating mobile cranes are qualified in
accordance with section 15.2.1 of the standard and
applicable site procedures? (RIG-1.1)

Personnel operating forklift trucks are qualified in
accordance with section 15.2.2 of the standard and
applicable site procedures? (RIG-1.2)

Personnel performing rigging operations are
qualified in accordance with section 15.2.3 of the
standard and applicable site procedures? (RIG-1.3)

Persons-in-charge are qualified in accordance with
section 15.2.4 of the standard and applicable site
procedures? (RIG-1.4)

Designated leaders are qualified in accordance with
section 15.2.5 of the standard and applicable site
procedures? (RIG-1.5)

Inspectors are qualified in accordance with section
15.2.6 of the standard and applicable site
procedures? (RIG-1.6)

Maintenance personnel are qualified in accordance
with section 15.2.7 of the standard and applicable
site procedures? (RIG-1.7)

Quality Assur

ance

QA-1

The quality assurance plan is up to date and addresses
construction activities and associated procurements?

A quality assurance program is established,
documented and updated to address construction
related activities? (QAP-1.1)?

Quality assurance factors, including standards,
specifications and limitations have been identified?
(QAP-1.2)?
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ID #

Performance Objectives and Criteria

Met?

A quality control and quality assurance oversight
organization is in place and functional? (QAP-1.3)

QA-2

Organization and construction related interfaces are
identified and controlled?

Organizational responsibilities are described for
preparing, reviewing, approving, and verifying
construction and procurement documents (QA-2.1)?

Internal and external construction interface controls,
procedures, and lines of communication among
participating organizations and across technical
disciplines are established and described for the
review, approval, release, distribution, and revision
of documents involving construction interfaces
(QA-2.2)?

QA-3

Procurement Documents are prepared with
appropriate content and specificity?

Technical requirements specifically reference
drawings, specification, codes, etc., that describe
the items or services being furnished (QA-3.1)?

Test, inspection, and acceptance criteria are
identified (QA-3.2)?

QA program requirements are specified and
commensurate with the importance and/or
complexity of the item or service being provided
(QA-3.3)?

Right of access to suppliers and sub-tier suppliers
facilities and records is provided (QA-3.4)?

Requirements for the supplier’s reporting of non-
conformances is specified (QA-3.5)?

Contractor procedures require a documented review
of the accuracy of procurement documents prior to
award (QA-3.6)?

QA-4

Procurement of purchased items is controlled to ensure
conformance with specified requirements?

Supplier’s capabilities are evaluated (i.e., history,
records, facilities) and documented (QA-4.1)?
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ID #

Performance Objectives and Criteria

Met?

Controls are in place to ensure submittal and
evaluation of supplier-generated documents are
accomplished in accordance with QA program
requirements (QA-4.2)?

Acceptance methods and associated criteria such as
certificates of conformance are established and
documented (QA-4.3)?

Methods for control and disposition of supplier
non-conformances that don’t meet procurement QA
requirements is specified (QA-4.4)?

QA-5

Controls are established that ensure that correct and
accepted items are installed in the facility?

Production related information is identified and
evident on items to be installed (QA-5.1)?

Where physical identification is impractical, other
identification methods are required such as physical
separation or procedural control (QA-5.2)?

Any pertinent special requirements necessary for
item identification are specified (e.g., items with
limited life, specific identification or traceability to
code requirements) (QA-5.3)?

QA-6

Special processes that are necessary to ensure quality of
construction (such as those supporting welding, heat
treating, and NDA) are required to be performed by
qualified individuals in accordance with established
procedures?

Activities and qualifications (personnel, equipment)
are appropriately addressed in Instructions and
procedures (QA-6.1)?

Acceptance criteria and requirements of applicable
codes and standards are specified in procedures
(QA-6.2)?

Records are maintained for qualification of
personnel, processes and equipment (QA-6.3)?

QA-7

Inspections and tests required to verify conformance of
items to QA requirements are planned and specified?

Inspection requirements and acceptance criteria are
consistent with the design requirements or other
technical documents (QA-7.1)?
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ID #

Performance Objectives and Criteria

Met?

Inspection hold points are identified where
necessary (QA-7.2)?

Planned inspections of items under construction is
specified (QA-7.3)?

Any required testing that is necessary to verify
conformance of items is specified, as well as the
requirement to document the results of any tests
(QA-7.4)?

Labor Management

LM-1 Labor management is adequately addressed in the

construction execution plan and the other appropriate
project control and baseline documents?

There is a labor plan included as part of the
construction execution plan and includes a craft
manpower curve presented by trade? (LM-1.1)

A local labor survey has been conducted to
determine the craft/labor availability? (LM-1.2)

Local labor craft skills and productivity have been
assessed and are adequate to support the project?
(LM-1.3)

The current and local employment has been
evaluated? (LM-1.4)

Local critical craft shortages have been evaluated?
(LM-1.5)

The contractor has a process in place for craft
recruiting and requisitioning? (LM-1.6)

LM-2 Craft resources required and the necessary training are

identified and managed by the contractor during the
construction project?

Craft training programs are in place and adequate?
(LM-2.1)

Craft manpower requirements are preplanned and
properly requisitioned using the contract program?
(LM-2.2)

Craft manpower curves are being maintained and
used to manage the project? (LM-2.3)

Construction Tools and Equipment
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ID #

Performance Objectives and Criteria

Met?

CTE-1

Construction tools and equipment needs are evaluated
and identified in the construction execution plan or
other project baseline documents.

The equipment schedule matches the manpower
staffing and equipment forecasts, (e.g. welders to
welding machines)? (CTE-1.1)

Are maintenance requirements including spare parts
requirements and equipment standardization
considered during the equipment selection process?
(CTE-1.2)

Does a contractor process exist to evaluate
equipment utilization? (CTE-1.3)

CTE-2

Construction tools and equipment are maintained as
required to ensure their safe operation during for the
project.

Lube and oil change requirements are established
for each piece of equipment? (CTE-2.1)

Required preventive maintenance is performed?
(CTE-2.2)

The contractor has established an equipment
maintenance program as appropriate for the project
(CTE-2.3)

Equipment repair records are maintained? (CTE-
2.4)

Do equipment maintenance schedules show
scheduled routine, periodic and preventative
maintenance and inspections? (CTE-2.5)
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l. INTRODUCTION

Development of a Commissioning Plan is a required element of the contractor and federal
project management process. As stated in DOE Order 413.3A, Program and Project
Management for the Acquisition of Capital Assets:

When the project nears completion and has progressed into formal transition and
commissioning, which generally includes final testing, inspection, and
documentation, the project is prepared for operation, long-term care, or closeout.
The nature of the transition and its timing depends on the type of project and the
requirements that were identified subsequent to the mission need.

DOE Order 413.3A further states:

“...All projects must have a project transition/closeout plan that clearly defines
the basis for attaining initial or full operating capability or meeting performance
criteria as required for project closeout, as applicable.

Table 2 of DOE Order 413.3A requires a “Checkout, Testing, and Commissioning Plan”,
and a “Project Transition to Operations Plan” as part of the CD-4 requirements. For this
review module the term Commissioning Plan will encompass the elements of the
“Checkout, Testing, and Commissioning Plan” and the “Project Transition to Operations
Plan.” These two documents are essential to the successful transition of the project from
the design and construction phase to the operations phase.

For the purposes of this module commissioning is the systematic process of assuring by
verification and documentation, from the design phase to a minimum of one year after
construction, that all facility systems perform interactively in accordance with the design
documentation and intent, and in accordance with operational needs, including
preparation of operation personnel. While the Commissioning Plan is a required element
for CD-4, the commissioning and transition process must be initiated early in the project
process for the transition to operations to occur efficiently. As a minimum, the
commissioning plan and related activities should be initiated in the construction phase of
the project.

1. PURPOSE

The Commissioning Plan Review (CPR) Module is a tool that assists DOE federal project
review teams in evaluating the sufficiency of the Commissioning Plan and its
implementation. The CPR can be used by the DOE federal project teams both to evaluate
the adequacy of the Commissioning Plan documentation/programs and the execution of
programs by the contractor. The CPR Module addresses all of the key aspects of
commissioning and transition activities including; systems and equipment testing and
acceptance, quality assurance, selection and training of personnel, procedure
development and implementation, maintenance procedures and equipment, safety basis



Working Document — September 30, 2008

implementation, safety management program implementation, and emergency
preparedness.

Completion of commissioning and transition activities is the immediate precursor to
achieving and declaring readiness for operations. Therefore, successful completion by
the construction and operations contractors of the Commissioning Plan elements
identified in this document will provide a supporting basis for the contractor declaration
of readiness. It is suggested that the this document be used with the elements of DOE O
425.1C, Startup and Restart of Nuclear Facilities, to ensure that the key elements for
readiness are integrated into the project and addressed early in the project.

I11.  ROLES AND RESPONSIBILITIES

A successful CPR depends on an experienced and qualified team. The team should be
augmented with appropriate subject matter experts selected to complement the specific
elements of the Commissioning Plan being reviewed. The specific types of expertise
needed will be dependent on the type of facility being reviewed, as well as other factors
such as complexity and hazards/risks.

To the maximum extent possible, personnel selected to participate in a Commissioning
Plan review should have design, construction, commissioning or operating experience
within the DOE complex or related programs. First hand experience (as opposed to that
of an oversight role) in a successful engineering design and construction project,
including transition activities, executed under DOE O 413.3A, is preferred.

Management support is another necessary component to a successful CPR. Field element
managers, as well as the Federal Project Director, must recognize the importance of the
CPR and facilitate the resources necessary for its execution. This also requires
appropriate interfaces with EM headquarters personnel who may direct or participate in
the CPR process.

The roles and responsibilities for all involved in the CPR must be clear and consistent
with the various requirements of DOE O 413.3A. The table below provides a
compilation of design review roles and responsibilities.

Table 1 - Design Review Roles and Responsibilities

Position Responsibility
Field Element Provides support and resources to the Federal Project Director and
Manager Review Team Leader in carrying out the CP review.

Facilitates the conduct of the review. Allocates office space,
computer equipment, and support personnel to the team as necessary
to accomplish the review within the scheduled time frame

Federal Project Coordinates with the Review Team Leader in the selection of subject
Director areas for the review and in developing the review criteria.

In conjunction with the Contractor Project Manager, develops the
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Position

Responsibility

briefing materials and schedule for the review activities.

Coordinates the review team pre-visit activities and follows up
review team requests for personnel to interview or material to review.

Coordinates the necessary training and orientation activities to enable
the review team members to access the facility and perform the
review.

Unless other personnel are assigned, acts as the site liaison with the
review team. Tracks the status of requests for additional information.

Coordinates the Federal site staff factual accuracy review of the draft
report.

Leads the development of the corrective action plan if required.
Tracks the corrective actions resulting from the review.

Review Team
Leader

In coordination with the Federal Project Director and the Acquisition
Executive, selects the subject areas to be reviewed.

Based on the project complexity and hazards involved, selects the
members of the review team.

Verifies the qualifications, technical knowledge, process knowledge,
facility specific information, and independence of the Team
Memabers.

Leads the CP review pre-visit.

Leads the review team in completing the Review Criteria for the
various subject areas to be reviewed.

Coordinates the development of and forwards to the Federal Project
Director, the data call of documents, briefings, interviews, and
presentations needed for the review.

Forwards the final review plan to the Acquisition Executive for
approval.

Leads the on-site portion of the review.

Ensures the review team members complete and document their
portions of the review. Coordinates the characterization of the
severity of the findings.

Coordinates the review team response to factual accuracy comments
by Federal and Contractor personnel on the draft report.

Forwards the final review report to the Acquisition Executive for
approval.

Remains available as necessary to participate in the closure
verification of the findings from the review report.

Review Team
Member

Refines and finalizes the criteria for the appropriate area of the
review.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the review.

Completes training and orientation activities necessary for the review.
Conducts any necessary pre-visit document review.

Participates in the on-site review activities. Conducts interviews,
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Position Responsibility

document reviews, walk downs, and observations as necessary.

Based on the criteria and review approaches in the Review Plan,
assesses whether his/her assigned criteria have been met.

Documents the results of the review for his/her subject areas.
Prepares the review report.

Makes recommendations to the Review Team Leader for the
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her subject area of review.

IV. REVIEW SCOPE AND CRITERIA

The primary objective of the Commissioning Plan is to provide a detailed plan for the
testing and acceptance of facility systems and equipment and to clearly define the basis
for attaining initial operating capability, full operating capability and project closeout.
The CPR review is expected to be the final project review involving DOE personnel prior
to the completion of operational readiness review activities. The scope of a CPR is
influenced by factors such as the types and magnitude of hazards, the complexity of the
facility or process, and the project mission. These influences are considered when the
Commissioning Plan Review Team is commissioned, and they are reflected in the final
review criteria selected by the review team. Once selected, the review criteria define the
planned scope of the CPR.

This Module provides a set of review criteria that are organized into each of the key
commissioning/transition areas. These review areas are summarized below and include:
system turnover process, plant testing, quality assurance, plant staffing, training and
qualification, procedures, emergency preparedness, maintenance, safety basis
implementation, and safety management programs. For each review area, Appendix A
of this Module provides overall performance objectives and then a subset of review
criteria that satisfy each performance objective. These performance objectives and
review criteria will provide consistent guidance to project-specific review teams to
develop their Lines of Inquiry.

General Requirements/Overview

This area of the review is intended to address the overall commissioning process
including the commissioning authority identification and responsibilities, budget,
commissioning plan format and content and commissioning schedules. Some of these
elements will be considered in greater detail in other review areas, however the goal of
this area is to ensure that integration of these elements into a successful commissioning
plan (document) and process.
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System Turnover Process

This area of the review is intended to capture the elements required to evaluate the
adequacy of the formal process to transfer responsibility for equipment and systems from
the construction forces to the facility operating staff. This area of review includes
assessing the process to ensure that requirements of DOE Orders and industry standards
are incorporated into a consistent, cost effective and rigorous process for placing new,
modified or restarted SSCs into service. This review will also evaluate the adequacy of
acceptance and systems tests to ensure that the equipment/systems meet the design
criteria and project objectives.

Quality Assurance

This review area verifies that Quality Assurance requirements are identified and
implemented for the commissioning process. This area also addresses QA during testing
and acceptance to ensure the final product meets the design and safety basis criteria.

Plant Staffing

This review area focuses on the overall plant staffing and hiring plan. A detailed plan is
necessary for the project to ensure that the correct mix of qualified personnel is hired for
the various project phases. This review area is limited to the selection and hiring of
personnel and does not address the training or/qualification of personnel to the site and
project procedures.

Training and Qualification

The purpose of this review area is to ensure that the personnel hired per the plant staffing
plan are trained and qualified to perform their assigned duties prior to commencing those
duties. This review area also addresses the adequacy of the overall training and
qualification process for the transition and initial operations phases.

Procedure development

This review area focuses on the adequacy of procedures for operation and maintenance of
the facility both during the transition phase and in the operations mode. Procedures are
required for normal, off-normal and emergency operations.

Emergency Preparedness

This review area focuses on the adequacy of the emergency preparedness program and
procedures to ensure the safety of the workers, public and the environment during an off-
normal event. The EP review is limited to the transition program — the operational
readiness review will ensure that the program is sufficient for facility operations.

Maintenance Implementation
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This review area addresses the adequacy of the project maintenance program and
procedures necessary to maintain the facility operational once full operations are
achieved. This includes the calibration program, surveillance program, preventative
maintenance program, and the associated work control and recall processes necessary to
effectively implement and perform maintenance activities.

Safety Basis Implementation

The purpose of this review area is to ensure that the approved safety basis and associated
controls have been adequately implemented for the operations. Successful
implementation of the safety basis documents and controls will encompass many other
areas addressed in this process. The associated areas include the implementation of
controls in operating procedures and training of personnel to the safety basis and controls.

Safety Management Programs

As the project transitions from construction to operations, the safety management
programs will also transition from those of construction related and focused programs to
SMPs identified and committed to in the safety basis documents. This review area will
ensure the adequacy of the SMPs as implemented.

V. REVIEW PLANS AND DOCUMENTATION

The results of a CPR will be used by the DOE Federal Project Director and ultimately the
Acquisition Executive to help determine that the facility may begin operations. It is
important to clearly document the methods, assumptions and results of the CPR. Section
8 of the SRP provides guidelines for preparing a Review Plan and a final report.

The following activities should be conducted as part of the Review Plan development and
documentation/closure of the review:

e Subsequent to the selection, formation and chartering of the review team and
receipt and review of the prerequisite documents, assignment of responsibilities
for the development of specific lines of inquiry should be made.

e The review team members should develop specific lines of inquiry utilizing the
topics and subject areas listed in the respective appendices of this module.

e The individual lines of inquiry should be compiled and submitted to the sponsor
of the review for concurrence prior to starting the review.

e The project-specific review plan should be compiled with a consistent and
uniform numbering scheme such that the results of each line of inquiry can be
documented and tracked to closure.
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e The lines of inquiry should be satisfied via document reviews and personnel
interviews. The method used as the basis for closure/comment/finding and the
results of the inquiry should be documented and tracked.

VI. REFERENCE MATERIAL

www.whdg.org — Whole Building Design Guide Website, Plan the Commissioning
Process by the WBDG Project Management Committee, 6/5/2008

Commissioning Plan for the DUFg Conversion Project at Paducah, Kentucky and
Portsmouth, Ohio, Rev 0, August 2007
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Appendix A - Performance Objectives and Criteria

Legend of Safety and Engineering Review Topics

Review Topical Area Identifier
General Requirements/Overview GR
System Turnover Process ST
Quality Assurance QA
Plant Staffing PS
Training & Qualifications T&Q
Procedure Development PD
Emergency Preparedness EP
Maintenance Implementation MI
Safety Basis Implementation SB
Safety Management Programs SMP
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Table A.1 — Performance Objectives and Criteria

ID #

Performance Objectives and Criteria

Met?

General Requirements/Overview

GR-1

Has the project clearly identified an appropriate
commissioning authority?

Is the commissioning authority impartial? (GR-1.1)

Does the commissioning authority have the necessary
education and experience to perform the task for the
project? (GR-1.2)

GR-2

Does the project have a formal documented commissioning
plan?

Does the commissioning plan include the following
items as appropriate?
General Project Information
Overview and Scope of Project Commissioning
Commissioning Protocols and Communications
Commissioning Process, including team
responsibilities
Commissioning schedule
e Commissioning documentation
e Appendices

o0 Testing and Inspection Plans

0 Pre-Functional and Test Procedures

0 Construction Checklists

0 Issues logs? (GR-2.1)

Has the commissioning plan been approved by the
commissioning authority? (GR-2.2)

Is the commissioning plan maintained under a
configuration control process and updated as
appropriate? (GR-2.3)

GR-3

Does the project budget include a specified budget item for
commissioning activities?

Is the identified commissioning budget sufficient?
(Generally 2 to 4 percent of the construction cost for
systems being commissioned). (GR-3.1)

Does the commissioning budget consider the following
items as appropriate?
e Commissioning process start
e Number and complexity of systems being
commissioned
e Complexity of the overall project
e The necessary level of detail in the
commissioning process
e Deliverables required
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ID#

Performance Objectives and Criteria

Met?

e Allocation costs such as increased design fees,
contractor bids, training, etc.
e The type of project? (GR-3.2)

GR-4 Does the project have adequate commissioning schedules?

Were the schedules developed by the commissioning
team and construction personnel? (GR-4.1)

Are the schedules sufficiently detailed to ensure their
effective implementation and execution? (GR-4.2)

Do the schedules address all of the systems that require
commissioning? (GR-4.3)

Are the schedules integrated with the construction
schedules for effective implementation? (GR-4.4)

Are the schedules maintained and changes to the
schedules controlled under an appropriate process?
(GR-4.5)

System Turnover Process

ST-1 Does the project have a formal and documented process for

commissioning/the transfer of equipment from the construction
staff to the operating staff?

Does the process include all of the key systems,
equipment and facilities that are encompassed in the
project? (ST-1.1)

Does the process include specific schedules that are
incorporated in the project baseline? (ST-1.2)

Does the system turnover process address systems
testing and acceptance, and system documentation for
maintenance and operations? (ST-1.3)

Are roles and responsibilities for systems turnover
clearly defined and well understood by the appropriate
personnel? (ST-1.4)

Is the commissioning/transition process identified in the
design process or earlier? (ST-1.5)

ST-2 Does the project have a formal and documented process for

plant testing of equipment and systems?

Is the plant testing process adequately identified in
project/facility procedures? (ST-2.1)

Does the plant testing process procedures include
specific roles and responsibilities appropriate for the
facility systems and equipment to be tested and
transitioned using the program? (ST-2.2)

ST-3 Does the plant testing program include an acceptance testing

program for initial testing and acceptance of equipment?

Does the plant testing process include acceptance
testing for systems and equipment in accordance with
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ID#

Performance Objectives and Criteria

Met?

the manufacture’s specifications? (ST-3.1)

Are acceptance tests for key equipment witnessed by
QA or engineering personnel? (ST-3.2)

Are acceptance of testing results reviewed and
approved by engineering and QA personnel? (ST-3.3)

Is there a formal process to document deficiencies
identified during acceptance testing and track them to
resolution? (ST-3.4)

ST-4

Does the plant testing program includes a process for system
testing by the receiving organization?

Are system test plans developed by process engineers?
(ST-4.1)

Doe process and operations engineers serve as the test
engineers? (ST-4.2)

Do operators assist in the manipulation of equipment
during the tests? (ST-4.3)

Is there a formal process to document deficiencies
identified during the system testing and track them to
resolution? (ST-4.4)

Does the systems testing process evaluate the ability of
the components in the system to work together to
achieve the design objective? (ST-4.5)

ST-5

Does the project have a formal documented process for the
turnover of systems from construction/testing to operations?

Does the systems turnover process include a method to
track deficiencies to completion? (ST-5.1)

Is acceptance of the system by operations formally
documented? (ST-5.2)

Does the process include the development, verification
and implementation of startup procedures? (ST-5.3)

ST-6

Has the project acquired the services of a qualified
commissioning agent?

Has the commissioning agent been involved in the
project since the design stage?(ST-6.1)

In the design stage, has the commissioning agent
completed review of the project requirements and the
basis of design? (ST-6.2)

Has the commissioning agent been involved in design
reviews including the preliminary and final design
documents? (ST-6.3)

Does the commissioning agent ensure that the
Commissioning Plan is updated throughout the project
including after each phase of the design review? (ST-
6.4)

Quality Assurance
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ID#

Performance Objectives and Criteria

Met?

QA-1

Are controls established that ensure that correct and accepted
items are installed in the facility?

Is production related information identified and evident
on items to be installed (QA-1.1)?

Where physical identification is impractical, are other
identification methods required such as physical
separation or procedural control (QA-1.2)?

Are any pertinent special requirements necessary for
item identification so specified (e.g., items with limited
life, specific identification or traceability to code
requirements) (QA-3.3)?

QA-2

Are quality assurance requirements identified in the
commissioning plan?

Are quality assurance requirements for testing and
acceptance clearly identified in the commissioning
plan? (QA-2.1)

Are quality assurance personnel involved in the testing
and acceptance process to verify that equipment and
systems are built and installed in accordance with the
design requirements and applicable design codes? (QA-
2.2)

Plant Staffing

PS-1

Does the commissioning plan include a plan for the staffing of
the facility for transition to and final operations?

Does the staffing plan for commissioning include

sufficient details to identify the specific numbers and
qualifications of personnel that are required for each
phase of the transition to final operations? (TS-1.1)?

Are sufficient resources identified at the
site/surrounding area to support the staffing plan? (PS-
1.2)

PS-2

Does the plant staffing plan identify the numbers and
qualifications for personnel required to complete
commissioning activities including testing activities?

Are testing and acceptance personnel identified in the
commissioning plan? (PS-2.1)

Are the qualifications of personnel identified for testing
and acceptance developed based on the systems and
processes that they will be involved with? (PS-2.2)

Training and Qualifications

T&Q-1

Does the contractor training program ensure that the work
force is trained and qualified with the knowledge, skills, and
abilities to effectively perform their work while protecting
themselves, co-workers, the public and the environment?

Has appropriate training and qualification been
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ID # Performance Objectives and Criteria Met?
specified for personnel based on their assigned tasks
and responsibilities? (T&Q-1.1)

Are personnel assigned tasks trained and qualified in

accordance with federal or state laws, DOE directives
and other applicable requirements? (T&Q-1.2)

Are equipment operators certified and/or qualified to

operate assigned equipment? (T&Q-1.3)

T&Q-2 Are personnel trained and qualified to handle hazardous
materials and waste as required by federal or state laws, DOE
directives and other applicable requirements?

Do employees receive introductory training with
respect to hazardous materials in the general employee
training? (T&Q-2.1)

T&Q-3 Are adequate training staff and resources available for the
required ES&H and other training?

Is required ES&H training identified and tracked for
newly hired workers? (T&Q-3.1)

Do training resources account for all types of required
training? (T&Q-3.2)

Avre training personnel adequately trained? (T&Q-3.3)

T&Q-4 Does the commissioning plan have a clearly defined process

for training operating personnel?

Are operating personnel trained on the systems they
will be operating as part of the
commissioning/transition process? (T&Q-4.1)

Does training specifically address:

e Step-by step procedures for normal operations

e Adjustment instructions including information
for maintaining operational parameters

e Troubleshooting procedures

e Maintenance and inspection procedures

e Repair instructions including disassembly,
component removal, replacement and
reassembly, and

e Upkeep of maintenance documentation and
logs? (T&Q-4.2)

Procedure Develo

pment

PD-1

Does the commissioning plan include a documented process
for development of the operating procedures for new/modified
equipment and systems?

Are operating procedures developed by process and
operations engineering personnel and are approved in
accordance with site procedures and programs. (PD-
1.1)?
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ID#

Performance Objectives and Criteria

Met?

Are procedures developed for normal, off-normal and
emergency operations (PD-1.2)?

Are procedures uniform in format and follow DOE
requirements and guidance for content and format (PD-
1.3)?

Do procedures include the appropriate limits and
requirements from the safety basis document and or
TSRs?(P-1.4)

Are startup procedures developed for the initial startup
and operation of systems? (P-1.5)

PD-2 Are procedures developed for maintenance and repair

activities?

Are maintenance and inspection procedures developed
as part of the commissioning/transition process? (PD-
2.1)

Avre troubleshooting procedures developed as part of
the commissioning/transition process? (PD-2.2)

Avre repair procedures developed as part of the
commissioning/transition process? (PD-2.3)

Emergency Preparedness

EP-1 Does the commissioning plan include an emergency

preparedness program that meets the requirements of the DOE
Orders and associated guidance?

Is the emergency preparedness program for transition
activities formal and documented in accordance with
applicable DOE Orders? (EP-1.1)

Are facility personnel trained and qualified including
the appropriate emergency procedures and processes?
(EP-1.2)

EP-2 Does the emergency preparedness program address the facility

equipment, conditions and activities for the
commissioning/transition phase?

Do emergency preparedness hazards analyses consider
the planned commissioning/transition activities? (EP-
2.1)

Do emergency preparedness hazards analyses consider
initial operations? (EP-2.2)

Are emergency preparedness responses based on
equipment and systems that are fully operational and do
not rely upon systems in testing and transition? (EP-
2.3)

As systems are transitioned to operations, are the
appropriate emergency procedures updated or
transferred? (EP-2.4)

Maintenance Implementation
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ID#

Performance Objectives and Criteria

Met?

Mi-1

Does the commissioning plan include a formal document
process for maintenance implementation as systems and

equipment complete the testing process and are transferred to

operations?

Are maintenance requirements derived from the
equipment manufactures and their recommendations
(MI1-1.1)?

Does the MI program include a formal process for the
recall of components and equipment for calibration and
maintenance activities? (MI1-1.2)?

Does the MI program include surveillance activities for
equipment and parameters in accordance with
manufacture recommendations and safety basis
commitments and requirements? (MI-1.3)

Does the MI program include a work development and
control process that allows for the effective and timely
development of work to support maintenance and
surveillance activities? (MI-1.4)

Safety Basis Implementation

SB-1

Does the commissioning plan include a formal documented
process for the implementation of the approved safety basis
document and controls?

Does the SB implementation plan include a review of
operating and transition procedures to ensure the
implementation of safety basis commitments and
controls? (SB-1.1)

Does the SB implementation plan include a review of
facility equipment and conditions to ensure that they
are consistent with the facility as described in the
approved SB documents? (SB-1.2)

Does the SB implementation plan include a process to
review all outstanding work documents to ensure that
they are consistent with the SB requirements? (SB-1.3)

As required by DOE orders and guidance, are the safety
basis documents incorporated into an Authorization
Agreement for the transition and operation of the
facility? (SB-1.4)

SB-2

Are facility personnel trained and qualified on the SB
documents?

Has training been developed and provided for
personnel to ensure that they are knowledgeable about
the SB document, its commitments and requirements?
(SB-2.1)

Have personnel in positions requiring qualifications
been qualified in accordance with the training program?
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ID#

Performance Objectives and Criteria

Met?

(SB-2.2)

SB-3

Does the commissioning plan include a facility safety
equipment list?

Has the facility equipment list been revised to reflect
the new/modified and the equipment as they are
transitioned? (SB-3.1)

Does the commissioning plan include a process to
ensure the facility safety equipment list is consistent
with the safety basis documents? (SB-3.2)

SB-4

Does the commissioning plan include the USQ process for
configuration management during transition activities?

Have facility/project USQ procedures been revised to
include the new SB documents? (SB-4.1)

Have outstanding facility modification packages been
reviewed (USQ’d) against the SB documents being
implemented with no deficiencies identified? (SB-4.2)

Safety Manageme

nt Programs

SM-1

Have the SMPs identified in the SB documents been
effectively implemented?

Have SMP commitments in the SB documents been
identified and verified as implemented? (SM-1.1)

Does the project safety management program include a
process for routine self-assessment and identification of
appropriate corrective actions? (SM-1.2)

SM-2

Does the Safety management program identified in the
commissioning plan include the appropriate SMPs?

Does the safety management program effectively
implement the ISMS process (SM-2.1)?

Does the safety management program address required
security programs to ensure the security of the
operations? (SM-2.2)

Does the safety management program address the
following programs as appropriate?

Waste management

Transportation

Environmental management

Nuclear materials control? (SM-2.3)
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. INTRODUCTION

The U.S. Department of Energy (DOE) is committed to conducting work efficiently and in a
manner that protects workers, the public, and the environment. As stated in DOE P 450.4,

It is Department policy that safety management systems described herein shall be used to
systematically integrate safety into management and work practices at all levels so that
missions are accomplished while protecting the public, the worker, and the environment.

Safety Management Systems provide a formal, systematic process through which organizations
plan, perform, assess, and improve the safe conduct of work. The Safety Management System
has been institutionalized through DOE Directives and contracts to establish the Department-
wide safety management objectives, guiding principles, and functions.

The Management Self Assessment (MSA) is conducted prior to preparations for the DOE
Operational Readiness Review (ORR) or for the Readiness Assessment, as appropriate.
Operational Readiness Reviews and Readiness Assessments are important parts of the federal
project management process. DOE Order 413.3A, Program and Project Management for the
Acquisition of Capital Assets outlines Critical Decisions (CDs) as the five major milestones in
the approval by DOE at various stages of acquisition. Relevant to facility startup or restart,
Operational Readiness Reviews or Readiness Assessments are conducted prior to approving the
CD-4.

1. PURPOSE

This Management Self Assessment Review Module is a tool that assists DOE federal project
review teams in evaluating contractor line management’s effort to bring a project or facility into
a condition where it is sufficiently prepared to initiate formal DOE readiness review activities for
the final authorization to start or resume operations prior to CD-4 approval. The MSA review
plan as presented here addresses the requirements of 48 CFR 970.5223-1, DOE Order 425.1C,
Startup and Restart of Nuclear Facilities, DOE-STD-3006-2000, Planning and Conduct of
Operational Readiness Reviews (ORR), and DOE-HDBK-3027-99, Integrated Safety
Management Systems (ISMS) Verification Team Leader's Handbook.

As defined in 48 CFR 970.5223-1(c), DOE contractors shall manage and perform work in
accordance with a documented Safety Management System that establishes how the contractor
will accomplish the following core functions:

e Define the scope of work,

Identify and analyze hazards associated with the work,
Develop and implement hazard controls,

Perform work within controls; and

Provide feedback on the adequacy of controls and continue to improve safety
management.
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In addition, DOE P 450.4 and 48 CFR 5223-1(b) identify the guiding principles for integrated
safety management:

As defined in 48 CFR 970.5223-1(c), and DOE P 450.4, Safety Management System Policy,
DOE contractors shall manage and perform work in accordance with a documented Safety
Management System that conforms with the following Guiding Principles (GP):

e GP-1, Line Management Responsibility. Line management responsibility for protection
of employees, the public, and the environment. Line management includes contractor
and subcontractor employees managing or supervising employees performing work.

e GP-2, Clear Roles and Responsibilities. Clear and unambiguous lines of authority and
responsibility for ensuring (ES&H) are established and maintained at all organizational
levels.

e GP-3, Competence per Responsibilities. Personnel possess the experience, knowledge,
skills, and abilities that are necessary to discharge their responsibilities.

e GP-4, Balanced Priorities. Resources are effectively allocated to address ES&H,
programmatic, and operational considerations. Protecting employees, the public, and the
environment is a priority whenever activities are planned and performed.

e GP-5, Identification of Safety Standards. Before work is performed, the associated
hazards are evaluated and an agreed-upon set of ES&H standards and requirements are
established which, if properly implemented, provide adequate assurance that employees,
the public, and the environment are protected from adverse consequences.

e GP-6, Tailor Hazard Controls to Work. Administrative and engineering controls to
prevent and mitigate hazards are tailored to the work being performed and associated
hazards. Emphasis should be on designing the work and/or controls to reduce or
eliminate the hazards and to prevent accidents and unplanned releases and exposures.

e GP-7, Operations Authorization. The conditions and requirements to be satisfied for
operations to be initiated and conducted are established and agreed-upon by DOE and the
contractor. These agreed-upon conditions and requirements are requirements of the
contract and binding upon the contractor. The extent of documentation and level of
authority for agreement shall be tailored to the complexity and hazards associated with
the work and shall be established in a Safety Management System.

These guiding principles are also the guiding principles identified in DOE O 425.1C, Attachment
1. Therefore the review scope and criteria for the Management Assessment Review (MSAR)
provides a list of assessment criteria designed to ensure that the completed contractor readiness
activities have been adequately performed to demonstrate that the guiding principles have been
met and that the actions identified are completed to the degree necessary to allow the DOE
readiness review activities.

I11.  ROLES AND RESPONSIBILITIES

A successful MSAR depends on an experienced and qualified team. The team should be
augmented with appropriate subject matter experts selected to complement the specific elements

2
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of the safety management programs being assessed. The specific types of expertise needed will
be dependent on the type of facility being reviewed, as well as other factors such as complexity
and the hazards and risks expected during operations.

To the maximum extent possible, personnel selected to participate in a MSAR should have
facility operations experience within the DOE complex or related programs. Personnel should be
familiar with the requirements of DOE O 425.1C. Knowledge of DOE nuclear safety
requirements is also important since contractor implementation of these requirements is being
reviewed.

Management support is another necessary component to a successful MSAR. Field element
managers, as well as the Federal Project Director, must recognize the importance of the MSAR
and facilitate the resources necessary for its execution. This also requires appropriate interfaces
with EM headquarters personnel who may direct or participate in the MSAR process.

The roles and responsibilities for all involved in the MSAR must be clear and consistent with the
various requirements of DOE O 413.3A and and DOE O 425.1C. The table below provides a
compilation of design review roles and responsibilities.

Table 1. Design Review Roles and Responsibilities

Position Responsibility
Field Element Provides support and resources to the Federal Project Director and
Manager Review Team Leader in carrying out the review.

Facilitates the conduct of the review. Allocates office space,
computer equipment, and support personnel to the team as necessary
to accomplish the review within the scheduled time frame

Federal Project Coordinates with the Review Team Leader in the selection of subject
Director areas for the review and in developing the review criteria.

In conjunction with the Contractor Project Manager, develops the
briefing materials and schedule for the review activities.

Coordinates the review team pre-visit activities and follows up
review team requests for personnel to interview or material to review.
Coordinates the necessary training and orientation activities to enable
the review team members to access the facility and perform the
review.

Unless other personnel are assigned, acts as the site liaison with the
review team. Tracks the status of requests for additional information.
Coordinates the Federal site staff factual accuracy review of the draft
report.

Leads the development of the corrective action plan if required.
Tracks the corrective actions resulting from the review.

Review Team In coordination with the Federal Project Director and the Acquisition
Leader Executive, selects the subject areas to be reviewed.

Based on the project complexity and hazards involved, selects the
members of the review team.

3
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Position Responsibility

Verifies the qualifications, technical knowledge, process knowledge,
facility specific information, and independence of the Team
Memabers.

Leads the MSAR pre-visit.

Leads the review team in completing the Review Criteria for the
various subject areas to be reviewed.

Coordinates the development of and forwards to the Federal Project
Director, the data call of documents, briefings, interviews, and
presentations needed for the review.

Forwards the final review plan to the Acquisition Executive for
approval.

Leads the on-site portion of the review.

Ensures the review team members complete and document their
portions of the review. Coordinates the characterization of the
severity of the findings.

Coordinates the review team response to factual accuracy comments
by Federal and Contractor personnel on the draft report.

Forwards the final review report to the Acquisition Executive for
approval.

Remains available as necessary to participate in the closure
verification of the findings from the review report.

Review Team Refines and finalizes the criteria for the appropriate area of the
Member review.

Develops and provides the data call of documents, briefings,
interviews, and presentations needed for his/her area of the review.
Completes training and orientation activities necessary for the review.
Conducts any necessary pre-visit document review.

Participates in the on-site review activities. Conducts interviews,
document reviews, walk downs, and observations as necessary.
Based on the criteria and review approaches in the Review Plan,
assesses whether his/her assigned criteria have been met.
Documents the results of the review for his/her subject areas.
Prepares the review report.

Makes recommendations to the Review Team Leader for the
characterization of findings in his/her area of review.

Resolves applicable Federal and Contractor factual accuracy
comments on the draft review report.

Prepares the final review report for his/her subject area of review.

IV. REVIEW SCOPE AND CRITERIA

The primary objective of the management self assessment review guide is to provide a detailed
approach for DOE federal project review teams to use in evaluating contractor’s line
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management effort to bring a project or facility into a condition of readiness to start or resume
operations prior to CD-4 approval. This Guide provides a set of review criteria that are organized
into three key areas:

e Prerequisites for DOE Readiness Review
e Completion of Contractor Readiness Review
e Closure of Action Items from Contractor Readiness Review.

For each review area, Appendix A of this guide provides overall performance objectives and an
associated set of acceptance criteria to satisfy each performance objective. These performance
objectives and criteria will provide consistent guidance to assist project-specific review teams in
developing their Lines of Inquiry.

Prerequisites for DOE Readiness Review

This area of review is intended to evaluate the completion of prerequisites for initiation of the
DOE readiness review. DOE Order 425.1C specifically identifies a number of items that must
be completed prior to execution of DOE readiness review activities. The specified items include
both items that must be completed by the contractor and then verified by DOE and items that
must be performed by DOE.

Completion of Contractor Readiness Review

This area of review is intended to ensure that the contractor readiness review has been performed
in accordance with the approved plan of action, has been documented in the final report,
corrective actions have been identified for readiness review items and lessons learned have been
documented. The depth and breadth of the readiness review activities performed by the
contractor will be graded based on the hazards and complexity of the planned startup or restart
activity and may be addressed in either an ORR or RA.

Closure of Action Items from Contractor Readiness Review

This area of review is intended to ensure that any deficiencies identified in the contractor
readiness review process are either closed or are on a manageable DOE approved prestart list
prior to DOE initiating their readiness review activities. For items to remain open on a DOE
approved prestart list, they must have a well-defined schedule for closure.

V. REVIEW PLANS AND DOCUMENTATION

The results of an MSA will be used by the DOE Federal Project Director and ultimately the
Acquisition Executive to help determine that the facility may begin operations. It is important to
clearly document the methods, assumptions and results of the MSA. Section 8 of the SRP
provides guidelines for preparing a Review Plan and a final report.

The following activities should be conducted as part of the Review Plan development and
documentation/closure of the review:
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e Subsequent to the selection, formation and chartering of the review team and receipt and
review of the prerequisite documents, assignment of responsibilities for the development
of specific lines of inquiry should be made.

e The review team members should develop specific lines of inquiry utilizing the topics
and subject areas listed in the respective appendices of this module.

e The individual lines of inquiry should be compiled and submitted to the sponsor of the
review for concurrence prior to starting the review.

e The project-specific review plan should be compiled with a consistent and uniform
numbering scheme such that the results of each line of inquiry can be documented and
tracked to closure.

e The lines of inquiry should be satisfied via document reviews and personnel interviews.
The method used as the basis for closure/comment/finding and the results of the inquiry
should be documented and tracked.
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Appendix A — Performance Objectives and Criteria

Legend of review topics:

Review Topic Area Identifier
1. Prerequisites for DOE Readiness Review PR
2. Completion of Contractor Readiness Review CRR
3. Closure of Action Items from Contractor Readiness Review COA
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Table A.1. Performance Objectives and Requirements to be Considered When Conducting

Management Self Assessments

ID# |

Performance Objectives and Requirements

| Met?

PR, Prereq

uisites for DOE Readiness Review

PR-1

The contractor and DOE plans of action have been approved by the
authorization authority.

The contractor plan of action addresses each of the minimum core
requirements as identified in paragraph 4d of DOE Order 425.1C
that is applicable to the project startup. (PR-1.1)

The DOE plan of action specifies additional prerequisites such as
certification of readiness to oversee facility operations by operations
office and headquarters management. (PR-1.2)

PR-2

DOE has received correspondence from the responsible contractor
certifying that the facility is ready for startup.

PR-3

The contractor has successfully completed practice and demonstrations of
all procedures and activities in the order in which they are to be performed.

PR-4

DOE line management has certified that it meets the DOE plan of action.

A DOE facility representative is assigned to the facility and
qualified per DOE startup plan and requirements. (PR-4.1)

DOE project management and other support staff is prepared to
support oversight of operations. (PR-4.2)

PR-5

The Documented Safety Analysis (DSA) and Technical Safety
Requirements (TSRs) are approved and implemented for the facility.

CRR, Completion of Contactor Readiness Review

CRR-1

The contractor’s Readiness Review is complete and a final report has been
issued.

The final report makes a conclusion as to whether operations can
proceed safely. (CRR-1.1)

The final report states whether the facility has established:

An agreed-upon set of requirements to govern safe operations
The set of requirements has been formalized with DOE
These requirements have been appropriately implemented

In the opinion of the review team adequate protection of the
public, the worker and the environment has been maintained.
(CRR1.2)

CRR-2

The readiness review satisfies all of the pre-requisites and items identified
in the plan of action

COA, Closure of Action Items from Contractor Readiness Review

COA-1

The resolution of all findings from the Readiness Review has been
documented and is maintained with the plan of action and final report.

Any remaining open pre-start findings are on a manageable list
approved by DOE. (COA-1.1)
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ABSTRACT

This Packaging Review Guide (PRG) provides guidance for Department of Energy (DOE)
review and approval of packagings to transport fissile and Type B quantities of radioactive
material. It fulfills, in part, the requirements of DOE Order 460.1B for the Headquarters
Certifying Official to establish standards and to provide guidance for the preparation of Safety
Analysis Reports for Packagings (SARPs).

This PRG is intended for use by the Headquarters Certifying Official and his or her review staff,
DOE Secretarial offices, operations/field offices, and applicants for DOE packaging approval.

This PRG is generally organized at the section level in a format similar to that recommended in
Regulatory Guide 7.9 (RG 7.9). One notable exception is the addition of Section 9 (Quality
Assurance), which is not included as a separate chapter in RG 7.9. Within each section, this PRG
addresses the technical and regulatory bases for the review, the manner in which the review is
accomplished, and findings that are generally applicable for a package that meets the approval
standards.
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