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This procedure establishes responsibilities and prescribes methods for 
conducting design reviews by the Office of Civilian Radioactive Waste 
Management (OCRM) for designs that have been developed by OCRkM PROGRAM 
participants. Design reviews are conducted to verify technical adequacy of 
cmpleted designs and to gauge the effectiveness of FROGRAM participant 
design-control measures. The procedure also provides for in-process design 
reviews and OCRM participation in design reviews sponsored by PROGRAM 
participants.  

SCOPE 

Tis procedure applies to OCa4 management, staff, and support personnel 
involved in planing, perfoxming, doctmenting, and reporting results of 
design reviews. Acceptance by the design-review team does not constitute 
OC[EM approval of a design.  

R1EFT0 AND LxU2Ni'1iNS 

3.1 RFERENIKM 

3.1.1 "Quality Assurance Requirements for the Civilian Radioactive 
Waste Management Program", (QAR) -DOE/RW-0214, 1988.  

3.1.2 "Quality Assurance Program Description for the Civilian 
Radioactive Waste Management Program", (QAPD)-DOE/RW-0215, 
1988.  

3.2 IEFINMCNS 

3.2.1 The definitions of standard terms may be found in the 
Glossary contained in reference 3.1.1.  

3.2.2 Critical Desicn Review - An in-depth technical review of a 
ccmpleted design *iiase to ensure that all technical 
requirents are met. A critical design review satisfies the 
requiremnts of reference 3.1.1 for design verification.
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3.2.3 DesiMn Review - Refers to either a Critical Design Review or 
a Milestone Design Review, as defined herein. OCEM design 
reviews are referred as "Secord-level Design Reviews" in 
referenc 3.1.2.  

3.2.4 Desian Verification - The act of determining and dccmenting 
that the design is correct and conforms to all specified 
requirements. The Critical Design Review is an accepted 
means of accomplishing design verification.  

3.2.5 Milestone Design Review - Review corducted periodically 
during the design process to ascertain the status of 
tedmnical progress, cost, sciedale, and attaiment of project 
cbjectives. A Milestone Design Review does not meet 
reference 3.1.1requirements for design verification unless 
the requirements for a Critical Design Review are met.  

3.2.6 Participant DesieM Review - Review sponsored by a PROGRAM 
participant in which OCRKM representatives participate.  

4.0 EI 1-'SIES 

4.1 ASSOCIME DIREI. OaRi 

The Associate Directors, OCE, or designee(s) are responsible for: 

4.1.1 Determining what designs are subject to the design review 
process; 

4.1.2 Scheduling and monitoring design reviews for designs 
developed within their areas of responsibility; 

4.1.3 Assigning design-review leaders; and 

4.1.4 Providing resources for inplementing OaRM design reviews.  

4.2 ASSOCUd• E IR. h, OFFI(C OF FA][LfE• M Sff. AND VE[_H4E2NT 
COFSD) 

In addition to responsibilities outlined in 4.1 above, the Associate 
Director, OFSD, or designee is also responsible for: 

4.2.1 Preparing and maintaining this QA; and 

4.2.2 Ensuring effective implementation of the OCRK design-review 
program.  
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4.3 DIR30=, OFFoma OF MA=IT! ASSANC (OQA) 

The Director, OQA, or designee is responsible for: 

4.3.1 Providing resources and assistance in the design-review 
process, as requested.  

5.0 GENERAL 

OCaM corducts design reviews to assess the status and progress of design 
.activities (Milestone Design Reviews), to provide an additional level of 
independent design verification to particular designs (Critical Design 
Review), or both.  

5.1 CRQTI'CAL IESIGN REIEW 

5.1.1 Critical design reviews are performed by the OCRW4 to provide 
additional assurance that designs meet all technical 
requirerents, and that the responsible design organization's 
design-control program is performing satisfactorily. These 
detailed technical reviews cover all aspects of the design, 
including interfaces with other stxuctures, systems, and 
components, and meet reference 3.1.1 requirements for design 
verification.  

5.1.2 Designs subject to 0CRR critical design reviews will have 
been previously design verified in accordance with reference 
3.1.1, by the assigned design organization. Primary 
responsibility for design verification remains with the 
assigned design organization.  

5.2 MIESTCNE tESIGN REVIEW 

5.2.1 Milestone design reviews are performed by the 0(CM at 
milestones in the design process primarily to assess the 
status of the design effort relative to technical progress, 
cost, and schedule, and to provide assurance that specified 
rxqirents are being fulfilled. Milestone design reviews 
are typically corducted at established percent-ccupletions 
and at the end of each design phase.  

5.2.2 Unless conducted in accordance with the requirements for a 
critical design review for a 100-percent ccmplete-design 
hase, the milestone design review does not fulfill the needs 

of reference 3.1.1 for design verification.  

5.3 PARF'I TE PApf ESIGN REVIMi• 

5.3.1 The 0CRM may elect to participate in a design review 
sponsored by a l 0GRAM participant. In such cases, the OCRVM 
representative(s) will perform in accordance with the 
applicable participant's procedures.  
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5.4 LESIGN REVIER TEAM NEMERS 

The following requirments apply to Critical Design Reviews: 

5.4.1 The team members for Critical Design Reviews shall have 
demonstrated ccmpetence in their respective disciplines at 
least equivalent to that required to perform the design.  
Documezntation of ccmpetence should reference degrees, 
professional certifications and affiliations, and summarize 
relevant experience. A statement or record of resume 
verification should be included.  

5.4.2 The team members for Critical Design Reviews shall not have 
performed the design, specified a singular design approach, 
nor ruled out certain design considerations.  

5.5 ATERNKIE CAIATICHS 

5.5.1 Alternate calculations, wherein analyses are conducted by 
alternate methods to verify correctness of the original 
analyses, may be used to support the design review.  

5.6 CEPLIFMCATICI TESTS 

5.6.1 Where the original design verification was based partially 
upon qualification tests in accordance with reference 3.1.1, 
review of qualification test documentation may be used in 
support of the OaR4 design review.  

5.7 FXTE1r OF EESIGN REVI[E 

5.7.1 The rigor and detail required of the design review is a 
function of the iportance to radiological safety or waste 
isolation, the cauplexity, degree of standardization, the 
state-of-the-art, the degree of departure f accepted and 
proven engineering practices, and the similarity with 
previously proven designs of the engineered system, 
strlctre, or O ent.  

6.0 PROEDRE 

6.1 SCREDLIG 

6.1.1 Eachi OCO4 Associate Director with responsibilities for 
design shall review program sdhedules at least semi-annually 
and determine what designs will be reviewed by the OCFM in 
their area of responsibility.  
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6.1.2 For each design review scheduled, the cognizant OC•MN 
Associate Director shall determine what type of design review 
will be conducted,,. i.e., Milestone Design Review, OCRW4 
participation in PROGRAM participant-sponsored design review, 
or Critical Design Review. Considerations for this 
determination should include those concepts identified in 
5.7.1, above.  

6.1.3 The cognizant OCR4 Associate Director shall assign a design
review leader for each design review and provide other 
resources, as needed.  

Note: The following instructions for planning, preparation, implementation 
and reporting are mandatory for Critical Desion Reviews, but may be 
selectively applied for other design reviews.  

6.2 PIANIl 

6.2.1 The design review leader shall develop a design review plan.  
The plan shall doocment the following aspects of the design 
review: 

a) The exact scope of the design review. Record the 
specific system(s), structure(s), or component(s) that 
will be the subject of the review; 

b) Identify all functicnally and physically interfacing 
systems, sr e, and 

c) Identify all design output documents subject to review; 

d) Determine all disciplines that might affect or be 
affected by the system(s), structure(s), or ccomponent(s) 
subject to review. Consider operations, maintewae, and 
construction experts; as well as the design, 
radiological-safety, and materials-engineering 
disciplines; 

(e) Establish reviewer qualification requirements, 
cotsidering the complexity and state-of-the-art of the 
design; (see section 5.4) and, 

(f) Identify all information, data, and analytical tools that 
provided irput to or support to the design. Consider 
design rquirements documents, safety analyses documents, 
calculations, coxputer code and hardware docentation, 
bacýkroud information supporting advanced or state-of
the-art engineering techniques, codes, standards, and 
interface control documents.  
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6.2.2 The design review leader shall contact the responsible design 
organization and establish a schedule and location for the 
design review. This information shall be included in the 
design review plan.  

6.2.3 The cognizant Associate Director shall approve the design 
review plan.  

6.2.4 The design review leader shall assemble the review team from 
OCRP4, participant, and/or external resources. Documentation 
of all team members' qualifications shall be obtained, and 
verified as. necessary, in accordance with QAAP 2.2, 
"Personnel Qualification". The reviewers' irkependence, per 
Section 5.4, shall be documented.  

6.3 PREPARIIC 

6.3.1 The design review leader shall assemble the review team to 
prepare for the review. Preparation shall include the following: 

a) Familiarization with the scope, schedule and plan for the 
design review, and the tedbical requirents of the 
particular design. Copies of applicable requirements 
documents shall be provided to the design-review team 
members; 

b) Assurance that the reviewers have been trained to this 
QAP; 

c) Familiarization with the subject system(s), structure(s) 
or component(s) designs. Design output, such as drawings 
and specifications, should be provided if available; and 

d) Assignment of responsibility to team members for areas of 
the design and preparation of checklists or instructions 
to be used in the review, as apprqpriate. The dhecklists 
or instructions should address specific design inputs 
contained in the requirements documents. Attachment I 
provides subjects to be considered in the review.  

6.3.2 The design review leader shall review and approve checklists 
and/or instructions developed by team members.  

6.3.3 The design review leader should arrange for the responsible 
design organization to present an overview of the design and 
design processes, and to make available the cognizant 
engineers and all information supportirn the design.  
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6.3.4 The accomplishment of the preparation phase shall be 

documented prior to execution of the design review.  

6.4 EXEmmIImCI 

6.4.1 The design review team should receive an overview of the 
design and design processes from the cognizant design 
organization.  

6.4.2 The design review team shall conduct an in-depth review in 
the assigned areas according to the design review plan and 
the checklists or instructions that have been developed.  
Subject items 1 through § of Attachment I must be addressed.  

1 

6.4.3 If any part of the design uses unproven or beyond state-of
the-art approaches, the design-review leader shall recommend 
to the cognizant Associate Director that a peer review be 
performed for that aspect, in accordance with QAAP 3.3, "Peer 
Review". The recoms•ndation and resulting actions shall be 
documented in the design review report.  

6.4.4 The design review team members shall document review ccmmnts 
and ccmnent resolutions in accordance with QAAP 3.1, 
"Technical Document Review" and resolve all ccuments with the 
responsible design organization. The review team member and 
responsible design engineer shall sign the ccmient sheets 
upon resolution of the comments.  

6.4.5 Where a significant difference of opinion prevents consensus 
within the design review team or resolution between the 
design review team and responsible design organization, the 
design review leader shall ensure that the difference is 
elevated for decision to the appropriate management level 
until resolution is reached.  

6.4.6 If a significant deficiency in a previously verified design 
is discovered, the adequacy of the design-control/design
verification program is in doubt. In such cases, the design 
review leader shall initiate corrective action in accordance 
with QAAP 16.1, "orrective Action".  

6.4.7 Any issues that remain open subsequent to ccmpletion of the 
design review shall be monitored and tracked by the design 
review leader to ensure resolution. The design review 
leader shall report the status of open issues to the 
cognizant Associate Director monthly. The cognizant 
Associate Director shall monitor the status of all design 
reviews through closure.  
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6.5 RE[3CRTMI 

6.5.1 The design review leader, with input from team members, shall 
prepare a report of the design review results. The report 
shall describe the following: 

(a) Scope of the design review, including specific systems, 
structures, and cmponents; 

(b) Identify the review team members and design organization 
personnel contacted during the review; 

(c) Summarize results of the review; 

(d) Any significant problems ecxuntered or deficiencies 
identified and the resolutions, including corrective 
actions initiated; 

(e) Identify any open issues and actions to be taken; and, 

(f) Present any review team c ntion, such as the need 
for a peer review on some unique aspect of a design.  

6.5.2 The report shall be signed by the design review team leader 
and forwarded to the cognizant Associate Director, Division 
Director, and the responsible Branch Chief.  

6.5.3 The cognizant Associate Director shall forward a copy of the 
report to the design organization.  

6.5.4 A package consisting of the design review plan, checklists or 
procedures, ccmment and resolution records, reviewer 
qualification and verification records, alternate 
calculations or other records of design verification, and the 
design review report shall be submitted to the 0CM records 
management system by the review team leader. Documentation 
regarding open issues and closure thereof shall be added to 
the package as it is developed.  

7.0 RZIXX)F 

Documentation generated as a result of this procedure is collected and 
maintained in accordance with the requirements specified in QAAP 17.1 
"Records Management".  

8.0 ATTACHMEN•S 

8.1 Attachment I - Design Review Subjects 

8.2 Attachment II - QAAP Flowchart 
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A~f~HI1fI (Famuple) 

This is a list of subject areas that should be considered in the design review.  
This is not intended to be a comprehensive list applicable to all designs.  
Critical Design Reviews mist address items 1 through 6.  

1) Were the design irputs correctly selected? 

2) Are assuo tions necessary to perform the design activity adequately 
described and reasonable? Where necessary, are the assumptions 
identified for subsequent reverifications when the detailed design 
activities are ccleted? 

3) Was an appropriate design method used? 

4) Were the design inrpts correctly incorporated into the design? 

5) Is the design output reasonable ccupared to design irputs? 

6) Are the necessary design input and verification requirements for 
interfacing organizations specified in the design documents or in 
supporting procedures or instructions? 

7) Have all ccmputer codes used in the design analysis been validated, and 
verified on the computer systems used in design? 

8) Were design, design verification, and peer review (as applicable) 
procedures correctly implemented? 

9) Have qualified and certified materials and parts been specified where 
appropriate? 

10) Is the design specified producible by conventional means? 

11) Does the design adequately consider maintainability, operability, 
reliability and radiological safety? 

12) Are the appropriate quality and quality assurance requirements 
specified? 

13) Are the applicable codes, standads, and regulatory requirements 
including issue and addenda properly identified and are their 
requirenents for design met? 

14) Have applicable construction and operating experience been considered? 

15) Have the design interface requirements been satisfied?
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~T~IE1TI I±'d 

16) Are the specified parts, equipment, and processes suitable for the 
required application? 

17) Are the specified materials compatible with each other and the design 
enviromental conditions to which the material will be exposed? 

18) Have adequate maintenance features and requirents been specified? 

19) Are accessibility and other design provisions adequate for performance 
of needed maintenance, in-service inspection, and repair? 

20) Has the design prcperly considered radiation exposure to the public and 
plant personnel? 

21) Are the acceptance criteria incorporated in the design documents 
sufficiently detailed and specific to allow verification that design 
requirements have been satisfactorily accumplished? 

22) Have adequate pre-cperational and sbquent periodic test requirements 
been apropriately specified? 

23) Are adequate handling, storage, cleaning and shipping requirements 
specified? 

24) Are adequate identification requiremnts for control of items and 
materials specified? 

25) Is the design cost effective (considering DOE and regulatory 
resraints)? 

26) Are requirements for record preparation, s~ulmitted review, and approval, 
retention, adequately specified? 
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