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CHAPTER 2525 

DESI GN VERI FICATION PROGRAMS 

RSIfi 

To describe t he techniques to be used in the performance of the Independent 
nes;gn Verificat ion Program (IOVP). the Enginetring Assurance Prograrr, ( EAP ). 
and the design rev ;~w aspects of th~ Readiness Review Program (RRP) for r.u­
c1ec:r power plants as well as the NRC oversight and assessment of these 
programs. 

2535-02 OBJECTIVE 

The objective cf the IDVP. t he EAP t and the design r t:v;ew aspects of the 
Readi ness Re:view Program is to gair: additiona l assurance tnat the design 
process used for the facility effect ive ly implemented NRC regula t ions and 
other 1 i cens i ng des i gn commitments made by the app 1; cant. I n the programs. 
the P.pplicant contracts with an independent desigr organization to perform 
the revie\'l or perfon.:s the revie~: with in-house but "off project U personnel. 
Th~ NRC staff overviews the review for adequacy. Th~ objective of thi s r~a n ­
ua l Chapte r is to provid~ gu i dance on the NRC oversight and assessment of 
these programs. These are mu It i disc i p' ; na ry techn i Col r€'v i ews to ver ify the 
(Iua1ity of design products and, infere ntially. the entire facility des i gn . 

2535 -03 DEFINITIONS 

J!.eplicant or licensee. Entity that has fi1~d of app lica tiorl for a construc­
tl on permit or an operating license. 

Read iness Review Program (R RP ). Formal assessment submitted i nc rementally by 
the appli cant and evalua ted by the ~~RC staff that determilies that reQulatory 
design. construction, and operatiol1 requirements and licensee COflTllitmen t s are. 
being imp lemented ana Uiat the nuclenr power plan t will be ready to operate 
safely . 

Readiness Review Modules (RRM). Basic units of the work brea~down structure 
into which the total ta sk of constructing a nuclear plant is divided and sub ­
mitted by the licen see to rmc f or review. comment and/or approval as early ir 
the licensing process as possible. A Design Review Module is ildtiated to 
revie~1 the design precess fo r constructing a nuc lear power plant. 
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Iflde endent Desi n Verification Program (JOVP) . Mu1tidisciplinary desigr. 
reviews 0 nuc ear power p an t s simi ar t o that performed by the NRC staff in 
the 101 Program. The principal difference from the 101 program is that the 
applicant hires an independent contractor to perform the IOVP and the ~;P'C 
staff evaluates the program rather than performing a direct NRC inspection. 

En ineer;n Assurance Pro ram (EAP). Continuing series of technical z:udits 
o t e esign product and eSlgn process conducted by persons independent of 
the project who are intended to assess the quality of the overall facility 
des i gn. The rev i ewers may be from the or i gina 1 des i gn orgard zati on so long 
as they are independent of the original design process. This, and the fact 
that the applicant is in day - to -day control of the audit process, are the 
primary differences between an EAP and an ID~'P. 

Design Reviewer. 
EAP and RRP design 

Individual(s) and orgarlization(s) 
reviews for the applicant. 

who perform the IOVP, 

NRC Action Item. A matter identified by the NRC review team relevant to 
the revieweris program plan, implementation of thet program, or the design 
revie~fer's audit observation reports and / or associated corrective act i ons. 
Design reviewer response and NRC evaluation of response are required. 

Audit Observation Report (AOR). A report which reports an apparent error. 
inconsistency, or procedural violation with regard to licensing commitments, 
specifications, procedures~ codes, or regulations and ~/hich is identified by 
the design revieWer. 

Potential Enforcement Finding (PEF). An applicant's apparent noncompliance 
with speci fi c regulatory requirements or specific licensing con~itments that 
is identified during the review. 

2535 -04 RESPONSIBILITIES AND AUTHORiTIES 

04.01 Design Review Aspects of the P.eadiness P.eview Program 

a. Pro~ram Manager (designated by the EOO). Assigns module review 
act wit i es and coordl na tes re 1 a ted efforts 9 rev; ews report of the 
results of NRC evaluaticrl of design aspects of Reediness Review 
ftlodules and incorporates evaluation of design aspects irlto the 
modu 1 e rev i ew report. . 

b. Direct.or Division of Reactcr Ins ection and Safe uards (ORIS) NRR. 
mlnlsters t e eSlgn reVle\~ aspects 0 a r ea He ss r eVlew program, 

including forwarding reports of NRC evaluations of design aspects of 
readiness review modules to the Program Manager. 

c. Chief, Special Inspection Branch ( nSlp.). NRR. Implements the design 
review aspects of a readiness review program as Primary Reviewer and 
as such: 

Performs primary review activities for design and design process 
verification sections of the module. 

Designates NRC staff and contractors to j'ev;ew the design review 
sections of the module, 
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Coordinates 
or ongoing 
unwarranted 

the work of the review effOl't prescdbed herein "lith past 
design ver i fication reviews at the same plant tn avoid 
duplication. 

Prepares reports of NRC evaluation!: of design aspects of Rca~iness 
Rt:: .... iew 11odulcs . 

04.02 Independent Oe sisn Verification Program and the Engineering Assurance 
Program 

0. Director. Division cf Reactor Ins ectioTi ar,d Safet NRP.. Approves 

b. 

app icants proposa s to part1clpate ln s or s for specific 
facilities on the basis of NRC staff evaluations of the proposals afld 
information received from NRC offices at headquarters and in the 
regions. Administers URC s taff revie\-, of the IOVP and EAP and issues 
the results of inspection s either dire-ctly or through the Director of 
the appropriate Division of Reactor Projects, Office of Nuclear 
Reactor Regulation and issues the design verification inputs to 
SERs. 

,Dii~r~ec~t~o~r~o~f~~~. p~r~o~rr.i~a~t~e~D~· '~· V~j~s~j~o~n~o~f~R~. e~arc~tnoITrrnP~r~o~j~e~c~t~sh'r.I~IR~R. Issues to 
t e ap p l can t N l ns pectlon reports a s an s. Incorporates 
IOVP and EAP inputs into the relevant SER. 

c. Chief. RSIB, NRR. Implements rd\( staff review of the IDVPs and EAPs. 
includ ing preparation of inspection reports and preparation of design 
vErification inputs to SERs. 

d. 

:>535-05 

Re1ional Offices. Assis t. the NRR 
f o 10wup actions resulting from 
enforcement action. 

BACKGROUNO 

staff 
the 

as needed. 
IDVPs and 

in manager:Jcnt of 
EAPs. including 

The above applicant-initiated design reviews addressed in this chapter and 
th e Integrated Design Inspections (JOIs, see chapter 2530) conducted by the 
NRC staff \-Jere initiated follm"'ir,g the mirror image design error at the 
o i ab 1 0 Canyon proj ect. It wa s determi ned tha t some 1 i censee Qua 1; ty as sur­
ance programs and NRC in spections had not been I:!ffective in discovering 
design errors because the quality assurance (QA ) audits looked only at the 
proces s and hot at tcchr.ical content. To ensure that near- term opera t ing 
licensee ( rnOl ) plant s did no t have undiscovered prob1ems in their designs. 
a series of short - term actions were initiated . Each NTOl was rp.quested to 
pro .... · ide additioTIGl assurance that their facility design complied with NRC 
regulatory requirements and FSAR commitments through the conduct of a tech­
ni ca l r evi ew of the desi~r.. To add greater credibility to these reviews . NRC 
requ€ ste cl that they be performed by organizations totally independent of the 
app licant and its des ign contractors. These prograr,;s became known as IDVP ' s. 
NRC a l so began t o perform a li mited number of direct inspection s cf the tech­
niCal adequacy of designs through its IDls(Ref: Manual Chapter 2530). The 
I OVP I S we re a neces sa ry add i t i on to compensate for the 1 a c.:k of techn i ca 1 
audits of desig n products ir. applicant QA programs. For plant~ 110t yet in 
the l as t stages of t he licensi ng process, sufficient time remained to include 
techn ical audits of design products If'l applicant QA programs. These took the 
fo rm of Engineering Assuranc£.' Programs or the des i gn review module portion of 
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Read .llless Review Programs. Applicants could choose to perform these reviews with in - house personnel, provided that the reviewers were not plac~d in the position of reviewing their own work. These reviews must be independent of the project cos t and schedu 1 e cons i dera t; ons, wh i ch ; s the same requ i r ement that has always been applied to regular applicants t QA organizations. Appli­cants are free to contract with independent organizations for their design rev;e~/s but are not required to do so. This Chapter, then, describes the techniques applicants may use to perform technical audits of their fC!cility design as part of their overall program to assure quality. 

2535-06 CONCEPT OF READINESS REVIHI, IIIDEPENDEIIT DESIGN VERIFICATION ANn ENGINEERItiG ASSURANCE PROGRAI1S 

06 . 01 Design Review Aspects 

The performance of these programs at nuclear faci 1 i ties are comprehens ive examinations of the development and implementation of the design for selected systems of the facility being inspected. ConcluSions about the overall design process may then be drawn based on the results of the design review for the sample st:lected. The programs are multidisciplinary reviews inclu­ding, as a minimum, areas such as mechanical systems, mechanical components. electric power, civil and structural design, and instrumentation and control. 
The primary focus is on assessment of the implemented design control process for the organization and subcontractor. The process i s evaluated by examin ­ing actual design details. If errors are found in the design details, the design process is evaluated to see if the error resulted from an isolated mistake or if it reflects a more fundamental weakness in the design process. Also the pervasiveness of a design error or weakness is evaluated including inspecting that aspect of design in other sectors of the plant design . An evaluation is performed to identify consistent design process weak.nesse~ in the design process such as lack of FSAR control lack. of verification of design calculations or lack of documentation of engineering judgment made in the design process. 

a. A comprehensive review is performed for a specified sample system{s) that typically has some C'r a 11 of the following characteristics: 
1. essent ial to plant safety 

2. designed mostly by the architect-engineer (AE) 

3. a clearly d~fined de s ign basis 

4. generally representative of safety-related features in other systems 

5. design involving internal interfaces between the major technical discipline arE-as listed above and external interfaces with the nuclear steam supply system (NSSS) vendor, component vendors , and engineE:ring service organizations 

6. for IDVP and EAP, major portions of the selected system(s) already installed in the facility. 
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b. Some evaluation will be ccnducted beyond the sample system(s), as 
needed, to test specific areas or functions. 

c. An evaluation should be made of any program weaknesses identified by 
preceding audits of thc same facility that could have root causes in 
the design or the design process. 

d. The review covers topics such as: 

1. validity of design inputs and assumptions 

2. valid ity of and conformance to design specifications 

3. validity of analyses 

4. system interface requirements 

5. inadvertent synergistic effects of changes 

6. proper component class ification 

7. revision control 

8. documentation control 

9. verification of the design and design changes 

10 . verification of the as·built condition 

2535-07 PROGRAI1 GUIDANCE 

07.01 Program Scote and Schedule. The NRC staff review of a program 
be a multidiscip ;nary evaluation of thE: total design process and 
focus primarily orl the potentiil l areas of concern within each of the 
plines. The NRC staff responsibilities include: 

should 
should 
disci · 

a. Review and approval of the applicant's IDVP, EAP. RRM program plans.* 

b. Il1spect ion of the independent reviewer1s procedures and preparations 
for the IDVP. EAP. or RRM • . 

c . Inspection of the design reviewer'S implementation of the program 
pl.n approved by the NRC. 

d. Inspection of (ludit results (cbserv(ltior. reports) and the corrective 
actions taken or propcsed. 

e. Submittal of a SER input based on the NRC assessment of the IDVP and 
EAP results . 

1. SutilTdt report of NRC evaluations of design aspects of RR'~ to the 
RRP Program. 

*!DVP, EAP, and/or RRM program p1ans "1'111 be called the design review (DR) 
n~dule program plan. 
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A typical IDVP, EAP, or RRI1 schedu l e is as follows: 

liRe Staff Activity 

1. 

2. 

3. 

4. 

5. 

6 

7. 

e. 

Evaluate Design Review Proposed 
Program Plan and necessary revisions 

NRC approves program plan 

Inspect revi~wer's procedures and preparation 
for the DR (2 -4 weeks after program 
approval) in each major technical discipline 

Inspect implementatioll of the des i gn 
r~view when sufficient work. has been 
completed to enable a meaningful 
preliminary assessment and prepare report 

Inspect independent reviewer's audit 
results including justification f or audit 
observation reports and prepare report 

Inspect corrective actions taken or proposed 
to correct design process and/or design 
adequacy deficiencies 

a. Prepare and submit. SER input based on NRC 
staff assessment of the JDVP or EAP results 

b. Prepare and submit evaluation of design 
aspects of RRN submitted by applicant 

Identify PEFs to region for followup 

Time Allocation 

4 week.s 

2 weeks 

2 days 

2 wee ks 

2 weeks 

2 weeks 

4 weeks 

Concurrent 
with activity 
7 above 

07.02 Inspector Assi~nments. NRC staff and consultint aSSignments to a OJ\. 
program inspecti on 5 all be based on the expertise needed to implement the 
scope of the inspection(s) planned. The NRC inspectors including consultants 
should have an appropriate degree of "on the bOir"u mlc1eir: power reactor 
design experience in the technical discipline for whict! they 'are responsible 
i II the tlRC rev i ew. A 11 consu 1 tant$ and fhe; r emp 1 ayers on the NRC rev i ew 
team will be required to sign the "Agreement" ani "IRformation Concerning 
Potential Conflict of Interest" forms enclosed as AppeMix 8 to this chapter . 
Provision should be made, where possible, for contiNlity of inspector(s) in 
each technical discipline from inspection of initial program preparation 
through evaluatiun of audit observation reports ane corrective actions. 

07.03 NRC Program Oversight Planning, Preparation and Ir:plementation 

3. The objectives of the NRC review planning, prepirit;on, and 
implementation are: 
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2535 

1. Readiness Review ~ Design Review Objectives 

(a) Verify that the applicant's design program verification 
activiti~s are accurately described in the reaciness review 
module. 

(b) Assure that the applicant's readiness review v~rificatior. 
activities ar~ suffici~ut to provide a competent verifica­
tion of the program for all design aspects included in the 
module subject.. 

(c) OeterlTline the completeness, accuracy, ar.d responsiveness of 
the findings and the opt!n items reported in the module for 
desi9n and design procl;!ss verificatior,. 

2. IOVP and EAP Review Objectives 

(a) Ensure that the program plan submitted by the applicant has 
sufficient scope and depth to encble the revie\':er to: 

(1) Verify that. regulatory requirements and design bases 
as specified il'l the license "pplication, are correctly 
implemented in specifications, drawings, calculations, 
and procedures. 

(2) Verify that the correct design information has been 
provided to the responsible design organizations. 

(3) Verify that design engineers have sufficient technical 
guidance and experience to perform assigned engineer­
ing functions. 

(4) Verify that design controls, as applied to the orig­
inal design, have also been app l ied to design changes, 
including f ield changes. 

(b) Verify that the procedures and review plans developed by 
the design rev;t!wer have sufficient scope and depth to 
enable the design reviewer to implemerlt the program plan 
as approved by the NRC staff. 

(c) Verify, during the course of the program, that the program 
is being implemented in accordance with the program plan 
approved by NRC. 

(d ) Ensure the results of the program, including all audit 
obs~rvations made by the design reviewer, open items 
established by either the reviewer or the NRC staff and 
resultant follow-up of the applicant's correct;v~ actiollS. 

3. To familiarize the NRC staff and consultant reviewers with the 
design review organ i zation chos~n by the applicant and their 
principal technical auditors in each of the major disciplines. 
The tIRC inspectors should evaluate the qualifications of the 
applicant's design reviewers. The evaluation should include 
interviews as well as review of individual resumes and certifi ­
cations. 
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4. To review the individual review plans of the design revie\'/crs 
Th~ level of detail required in these review plans should be in 
ba lance wi th the experi enee 1 eve 1 of the des i gn rev i ewers. In 
other words, the more experienced design reviewers should need 
less detailed review plans to perform their audits. The review 
plans should be technical discipline spec if ic and should show 
the technical depth and scope of the independent design organi­
zation's audit of the following key design ~lements: 

(a) FSAR compliance 
(b) NSSS crit~ria compliance 
(c) calculations 
(d) drawings 
(e) diagrams and schematics 
(f) specifications 
(g) equipment qualification 
(h) vendor documents 
(i) design change control (including field changes) 
(j) hazards analyses ( pipe whip, jet impingement and flooding) 
(k) use of problem reports (LERs, IE Bulletins) 
(1) interfacing beb/een technical disciplines 
(m) interfacing between design organizations (applicant AE, AE 

consultants and subcontractors. vendors) 

5. To make specific technical discipline assignments to inspection 
team members. 

6 . To define review and inspection schedules. 

7. To familiarize the NRC inspection team members with the latest 
version of the documentation Hat defines the design (such as 
the FSAR. des; gn procedu res, spec; fi ca t; ons , des; gn criter; a • 
and drawings). 

8. To indoctrinate the NRC inspection team members to IDVP. EAP and 
RRtl concepts. 

b. Before the start of each inspection. the team leader should address 
plans for the inspection, background and guidance material, 
significant items pertinent to licensing, anC: design-related items 
identified by the regional offices and the NRR. A design work. 
inspection cutoff date should be established for the inspection and 
it shou 1 d be the same da te as the a pprova 1 da te of the samp 1 e 
system(s) to be audited. The inspection work. product expected from 
each inspector needed ' for the inspection report should be delineated 
to enable the inspector to organize his individual inspection pl~n. 

c. The NRC inspection team members should use the fol l owing materials in 
evaluating the formulation. implementation and results of the 1[1VP, 
EAP or RRM. 

1. Applicant's program plan 

2. Final Safety Analysi s Report ( FSAR ) 

3. Probabilistic Risk Assessment (PRA) Report (where avail.ble) 
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4. NRC Safety Evaluation Report (SER) 

5. Inspection history including: 

(a) Previous major NRC inspection in design or construction, 
obtaining information on allY rrOblems requiring further 
investigation during the program s). 

(b) Special NRC audits and reviews in design and engineering. 

(c} \'endor Program Branch and regional audits of AE. NSSS. and 
vendors involved in design and engineering. 

(d) Systematic Assessment of Licensee Performance (SALP) re­
ports. 

(e) Institute of Nuclear Power Operations (INPO) e·,.luations of 
design or engineering. 

(f) Inspection reports of site design activities including 
those of the resident inspector. 

(~) Major utility audits in design or construction. 

6. 10 CrR 21 and 50.55(e) reports 

7. NRC/applicant correspondence (questions and answers, principal 
meetings or special studies, and licensee or AE correspondence 
listing prinCipal COll1Tlitments and action items in response to 
NRC concerns 

8. Construction status information (stage of completion will dic­
tate the scope and types of inspections and evaluations appro­
priate for a particular discipline) 

d. Additional guidelines to be considered in the NRC inspection team 
members implementation of their oversight responsibilities generally 
and for each technical discipline are provided in Appendix A to this 
chapter. 

07.04 NRC Review and Oversight Documentation 

All NRC inspection team members should remain with the team for the duration 
of the NRC revie\'/ of an IDVP, EAP or a RRM. Team members will conduct the 
review with accompanying inspections in accordance with the program guidance 
provided herein. The NRC team members should evaluate the interface maintain­
ed between the independent design " review organization and the applicant's 
arch; tect / eng; neer' s project des i gn organ i zat ion. The NRC " team members 
should ensure that adequate independence is maintained by the review organi­
zation auditors in relationship with the appHcant's/architect engineer's 
project design organization. The provisions of this independence should be 
stated in the applicant's program plan. The NRC team leader will conduct 
coordination meetings of all team members, as neede:tl. to discuss status of 
act iv it; es and NRC act ions items. As a resu 1t of such meet i ngs. team members 
may be given additional aSSignments or their effort may be redirected. 
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Documents pertinent to the NRC review that are provided to team members, 
although not marked proprietary. may contain proprietary information. In 
similar manner, documents such as specifications that are reviewed in the 
licensee ' s and / or independent reviewer's flffices may contain propr ietary i n­
fcrmation. All such material handled during the tlRC review will be treated 
a~ potentially propr;etcry. Team members will not make further cop ies or 
dlsclosure of documents received during the review/ or inspections. All such 
documentatiofl will be returned to the licensee when the review/or inspection 
is completed unless otherwise ind i cated by the licensee . 

07 . 05 Entrance and Exit In tervi ews 

An entrance interview between licensee and reviewer management and all NRC 
in spection team members shall be held before starting any onsite inspection. 
The reg i ana 1 off; ce sha 11 be i nv ited to be represented at th i s meet i n9 . I P 
30703. ul~anagement Meeting Entrance and Exit Interviews," should be used as 
guidance when conducting the entrance interview. 

An exit interview shal l be held between senior l icensee and reviewer manage ­
ment and senior ~RR managelilt!n t and inspection tear.!. The reg i ona l office 
sha 11 be i nv; ted to be represented at th i s meet i n9. The ex it; nterv i ew wi 11 
be used to summarize the findings and to convey the significance thereof to 
senior licensee and reviewer management. All NRC action items will be orally 
co!T1tlun i cated by the team 1 eader to th~ appropri a t f' 1 i censee or rev i ewer 
contacts during the course of the inspection. The results of the inspection 
shall be discussed. but no written drafts of inspection findings shall be 
given to the licensee . 

07.06 Inspection Documenta t ion 

The team will prepare an i nspection report to be is sued by the Director, 
ORIS, that documents all NRC action items identified during the inspection. 
The inspe ction report will conform to the requirements of URC Manual Chapter 
0610, "Inspection Reports." A typical format for a design verification i n­
spection report is provided in Appendix C, Part A of this mar.ual chapter. 
No disclosure of inspection notes (preliminary or draft inspection report 
materials developed by NRC team members) will be made, except t o appropriate 
NRC staff (see below). 

In accordance with NRR Office letter No . 106 of December 7, 1987 and Re v. 1 
of June 20, 1988, "Release of NRC Draft or Predecisional Oodments and Infor­
mation," from T. Murley and NRC Bulletin No. 3203-25 of Feb ruary 9. 1988, 
"Policy on Release of Draft and Predecisional Documents and Information." 
under no circumstances should draft inspection reports, either in their 
entirety or in part, be released to licensees or their agents or to any 
source outside the NRC without the express permisSion of the Director, NRR. 
In the event any draft inspection report is inadver tently or otherwise 
released contrary to this policy. the Director, NR R sha l l be promptly 
adv i sed in wri t; og . The Director, NRR wi1 1 ta ke or recommend act; on , as 
appropriate, including prompt noti fi cation to the EOO. 

07.07 lnseection of Design Review Audit Results and Associated Ccrrective 
Act lons 

At the conclusion of an EAP, or RRM audit, the NR C staff wi 11 inspect the 
reviewer's audit resul t s and associated corrective actions proposed or taken 
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by the applicant and/or its contractors. The specific objectives of this 
inspection are to: 

a. Assess the design reviewer's audit observation reports and ensure 
they are adequately justified . 

b. Ensure the resolution of the audit observations are adequate. 

c. Ensure proposed or initiated corrective actions are adequate. 

d. Verify that NRC guidance provided to the reviewer on program scope 
and implementation was incorporated into the program or otherwise 
satisfactorily resolved. The report of this inspection should 
discuss the resolution of the items identified in the previous NRC 
inspections of the program. 

e. Eva 1 ua te the program resu 1 ts in order to determi ne whether the 
program has provided adequate additional confidence that the design 
of the facility under review is in accordance with the FSAR, NRC 
regulations, and other applicant conunitments. 

07.08 Inputs to a Safety Evaluation Report . For tnOL faCilities, a SER 
design verification input based on IOVP and EAP results i s prepared by the 
NRC review team to be transmitted by the Director, ORIS to the Director of 
the appropriate Division of Reactor Projects as an input to part of a SER 
Sect ion 17.0 QUALITY ASSURANCE and Secti on 17.5 I NDEPENDENT DES I GN VER IFI ·· 
CATION. The major objective of this SER input is to provide a conclusion as 
to whether the IDVP, or EAP has provided adequate additional confidence that 
the design of the facility under review is in accordance with the FSAR. NRC 
regulations and other applicant commitments. The format of a typical Design 
Verification Program input to a SER is provided in the SER input based on the 
EAP of Milestone Unit 3, Ref. NRC letter dated November, 1986. The major 
sections of the SER are shown in Appendix C, Part B. 

07.09 S stematic Assessment of Licensee Performance (SALP) . In 
accordance Wl t t e N l program I anua apter , the Team 
Leader is responsible for submitting SALP input to regional management. 
This should be provided , as needed , or within 60 days of completion of the 
SER input to the appropriate region in the case of IDVP and EAP pro!,rams. 

07 . 10 Fol1owup and Enforcement . The focus of the IDVP, E~. P ·and RRf; is the 
evaluation of the design process and the adequacy of the plant design, rather 
than enforcement. However, the appropriate Regional Branch Chief will be 
notified by the Chief, RSIB of the potential enforcement findings (PEFs) 
found during th~ course of any of these programs for regional followup. The 
notification of PEFs to the region will include a preliminary determination 
of an appropriate enforcement classification for each PEF. The NRC team 
l~ader is responsible for ensuring that regional tracking numbers are 
assigned to each PEF and other items stemming from the program that require 
regional followup. During any program, situations may be encountered where 
the significance of a matter \>/arrants consideration of prompt action (e . !=!., 
licensee stop work, NRR order, investigation of wrongdoing) . If so, 
management in NRR and the appropriate regional office wi ll be promptly 
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informed and the first priority will be pursuing the matter unti l the question of prompt action has been resolv ed. In addition, the NRC team leader will identify those audit observations which are appropriate for Vendor Program or regional programs followup. 

END 

Appendices: 

A. Additional Guidance for NRC Oversight Planning and Impl ementation . 
B. Proprietary Agreement and Conflict of Interes t Forms. 

C. Typical Formats for Design Verification Program Inspection Reports and SER Inputs. 
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APPENDIX r, 

ADDITIONAL GUIOANCE FOR IIRC OVERSIGHT PLANMHiG AND IMPLEMENTATIOH 

A. PURPOSE 

To provide additional guidance fot' the NRC staff oversight planning and 
implementation to ensure an adequate design review. 

B. GENERAL GUIOELINES 

These guide li nes relate to Miinual Chapter 2535 Section 06.03 covering the 
design verification program plan and the design reviewer ' s individual review 
plans. 

1. Project Design Procedures Rev i ew 

Within each design discipline, ensure that the audit will review 
the project -specific specifications 9 instructions , and procedures 
that provide design criteria or guidance to design engineers. 

The purpose of this review is to determine the extent of the 
formal guidance gi ven to the engineers for performing design 
activities. The inspector should use the information from the 
review to highlight areas of limited or inadequate guidance to 
the engineers and for determining areas in which to focus the 
technical review. 

2. Design Calculation Reviews 

Ensure that the independent review of engineering ca lculations 
and deSign details for each technical discipline: 

a. Verify that design information is current and correct. This 
verification may require traCing back. to the source of the 
input. Interna l and external interfaces should be verified 
to ensure that all disciplines and design organizations for 
a project use a consistent and up-to- date set of design 
inputs and assumptions, e.g., where the output of one 
analysis becomes the input. of a second analysis. 

b. Verify that the guidance provided by the project-specific 
procedures has been met. 

c. Verify that assumptions used in the design calculations are 
based on sound engineering pr;nciple~ and practices. 

d. Verify that the output information has been transmitted to 
the appropriate design organizations. 
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e. Verify that the design informltion has been translated into 
project documents such as specifications, drawings, pro­
cedures, instructions, and contracts related to plant 
construction. 

f. Verify that design changes (including field changes) result 
in all affected elements of the design being evaluated; 
e.g., reanalysis may need to be performed cOflUTlensurate with 
the original design. 

g. Confirm that design verification (design review, alternate 
independent calculations, or qualification testing ) is being 
done. The extent of design verification ;s commensurate 
with the importance to safety. complexity, degree of 
standardizc:tion, state- of-the- art. and Similarity with 
proven designs. 

h. Confirm that calculational methods, using both hand 
calculations and computer programs, are being properly 
controlled. This confirmation includes computer program 
verification and qualification (assuring that the computer 
program functions correctly in all modes and options and is 
used correctly in representing a physical process) and the 
proper use and accuracy of inputs. Particular attention 
should be given to the basis and validity of assumptions, 
identifying and assessing undocumented calculations or 
decisions, and confirming that as-built conditions are 
reflected in design analyses. 

C. SPECIFIC TECHNICAL DISCIPLINE GUIDELINES 

The NRC review should cover areas such as those described below. These 
guidelines wi 11 vary for each plant inspected and as such are not intended 
to be a checklist. 

1. Mechanical Systems Design Review Guidelines 

The overall design basis of the mechanical fluid system should be 
known by the inspection team. Particular attention should be 
given to th£: functional and performance requirements imposed on 
the system for the purpose of assuring reactor safety. To 
accomplish a review of the mechanical fluid system, it may be 
necessary to review how the licensee intends to meet the General 
Design Criteria as well as the system description for the 
selected fluid system. 

d. If the selected fluid system is directly connected to or 
related in function and behavior to the reactor coolant 
system, it will be necessary to review the requirements 
imposed by the reactor coolant system. The associated 
parameters could include such items as temperature. 
pressure. flow rates, chemical characteristics as well as 
informltion related to redundancy. accident analyses, 
phys; ca 1 1 ocat i on and protect i on from or contra 1 of the 
surrounding environment. This portion of the review is a 
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b. 

c. 

d. 

e. 

f. 

g. 

good opportunity to evaluate the interface bEtween the 
NSSS (reactor system designer) and the AE (fluid system 
designer). Review calculations that confirm that NSSS 
requirements are met. 

Identify a functi on which is related to the elected 
mechanical fluid system . Determine whether the design 
ensures that this function will be met during all plant 
conditions. Various system parameters. such as temperature, 
pressure, flow rates, chemical composition, and action 
times, should be reviewed t.o verify proper desigr basis and 
to evaluate system interfaces. The system flow diagram ana 
supporting calcul ations should be reviewed tc evaluate 
whether the design ensures that system functions will be met 
under all anticipated conditions. 

Review calculations which are important to the performan ce 
of the system to be inspected, e.g., net positive ~uction 
head (rIPSH) calculations for fluid systems, and flow 
calculations for systems such as auxiliary feedwater where 
required flow rates are safety-related items. 

Review the design methods and assumptions used in evaluating 
the effects of pipe rupture on targets. Interfaces are 
involved in reviewing the designs of protectiv e structures, 
pipe whip restraints, break exclusion runs, .environmental 
effects of pipe rupture on essential electrical e:quipment 
and instrumentation. 5ubcompartment pressurization. and 
inservice inspection of piping within protective structures 
or guard pipes. 

Verify that the portions of the system penetrating the 
containment barrier are designed with isolation features 
that are acceptable for maintaining containment integrity 
for all operating and accident conditions . Chec~ interfaces 
with the instrumentation and control functional area 
relative to isolation valve actuation and control. 

Evaluate the classification of the structures related to the 
selected fluid system for conformance to the requirements 
for safety-related systems. Evaluate the spectrum of 
conditions that have been considered in the design of the 
structures . Evaluate the loading conditions that ~rise from 
events such as pipe rupture , loss of coola nt accident 
(LOCA). earthquakes, operational transients, reactor trip. 
loss of component cooling, etc. 

Verify the compatibility of t he materials and components of 
the selected fluid sys tem with the service conditions. 
including normal arIa accident conditions as well as the 
design life. Ensure that the fluid sy~ternls components have 
proper safety and code classifications. 

2. Mechanical Components DeSign Review Guidelines 

a. Select a sample of calculations to be reviewed. Jt should 
include the foll owing items: 
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(I) piping analysis problems 

(2) major components attached to the piping problem such 
as a pump or tank 

(3) valves in the pipe run 

(4) pipe supports: rigid, snubber, and spring 

b. Review all input information used in the piping analysis. 
This will require coordination with other team members to 
determi ne tha t the correct inputs are used. A 1 so. to the 
extent possible. verify that the correct as-built informa ­
tion has been obtained from the field (see Inspection 
Procedure 37051). 

C. Review the model used i n the piping analysis. This includes 
(thermal, deadweight. seismic. review of the analyses 
performed (etc.). review of the computer programs and the 
analytical model for conformance with licensee corrmitments 
and procedures. Particular attention should be given to the 
model used for seismic analysis for the appropriateness of 
the boundary conditions assumed at anchors and supports. 

d. Review stress and support load sumnary sheets for correct 
load combinations as specified in the licensing commitments. 
Also verify that these documents have been transmitted to 
the appropriate group for support evaluations. 

e. Review component design reports to verify that the basic 
premises are correct and that data are in conformance with 
licensee commitments . Review test qualif i cation documents. 
if applicable. including correctness of the test parameters 
for conformance with the licensee cORmitments. This review 
should verify that t he loads from the piping analysis are 
included in the component evaluation. 

f. Review valve design reports for conformance with licensee 
commitments. Particular attention should be given to the 
operability evall1ation for seismic events. Also. valve 
actuator qualification documentation should be reviewed for 
conformance with licensee commitments. 

9. Review the lo~ds used in the evaluation of pipe supports and 
verify that these are the correct loads from the piping 
analysis. Review .the support analysis for conformance with 
licensee commitments and procedures. The load combinations 
should be check.ed for the correct specification of primary 
and secondary loadings. 
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h. Verify that integral attachments have been evaluated for 
their effects on the piping and that buckling of compression 
members has been considered. For spring hangers and 
snubbers, ver i fy that thermal movements have been con­
sidered. Review the attachment to the structure and verify 
tha t the loads have been consi dered by the structural group. 

3. Civil and Structural Design Review Guidelines 

a. Identify the location of the fluid systems selected. 
Include asso(iated equipment, such as: 

(!) pumps 
(2) tanks 
(3) power supplies 
(4) control systems 
(5) piping supports 
(6) heat exchangers 

There is no attempt in this guidance to evaluate the global 
behavior of the individual buildings or the foundations. 
However, the load path of the structure or structural 
elements should be reviewed to ensure that the applied loads 
are properly carried through the structure or structural 
elements to the supporting points . 

b. Verify that structural safety categories are consistent and 
correct. Cons i der the 1 ocat ; en and pass ib 1 e effect of 
nOrl-safety-related items on the fluids system. 

c. Review the safety categories defined in FSAR Section 3 and 
the classification of structures. Compare the safety 
categories of the rr.echanical fluid system selected against 
these criteria for compatibility. 

d. Review the model and boundary conditions used in the 
structural analysis of the design configuration utilizing 
the output and information from other functional areas such 
as mechanical, electrical power, instrumentation and 
control, and systems design to verify the correctness. Also 
review the output provided from the civil structural area to 
the other disciplines. Assess the safety impact of these 
reviews. 

e. Verify that all pertinent loads and load combinations arc 
considered in the analysis of structural elements. in 
addition to the piping system. Examine the sensitivity of 
the structural analysis and design to changes in piping 
system loads, supports. and configuratiolls as well as the 
influence on resultinp structural dl:!formations . Emphasis 
should be placed on the identification of the discipline 
boundaries and necessary interfaces in the design process. 
Ascertain that the (orrect loads and load combinations have 
been used and that techniques for combining loads or load 
elements are correct. 
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f. Review samples c:f the design calculations based on the 
internal forces resulting fror.1 the analyses . Ascert.ain that 
the des ign techniques committed to in the FSAR have been or 
are being met. Also revieh' spec if ic areas of the design 
calculations. 

g. Review examples of the design documents produced as a result 
of the design calculations, such as detai l ed specificat i ons, 
drawings, anG procedures. 

h. Revie~1 exampl es where the basic design documents are used 
to produce product, components, or elements that will be 
integrated into the fina l structure. This review would 
include such items as fabrication and shop drawing s, 
produced by a subcontractor, or i nsta 11at ion procedures. 
defined by a supplier. 

i. Review and evaluate the process by which design documents 
are chec k.ed and verified and the process by which the final 
documents are issued for use and constructi on. 

j. Reviel1 and evaluate several types of design changes, such as 
those initiated by: 

(1) desig n office 
(2) field engineering 
(3) the l i censee 
(4) errors or interference in construction 
(5) errors in engineering 

k. Review and evaluate the acceptance process used in the 
civ;l/ structural area for final acceptance of the 
structures or elements thereof. As -built information per 
Inspection Procedure 37051, should be used in this portion 
of the effort. 

1. Review the seismic analysis of one seismic Category I 
structure that is associated with the sample system being 
inspected. 

(I ) 

(. ) . < 

(3) 

Review seismic inputs , such as the developing of ground 
response spectra, artificial time-history generation. 

Rev i ew procedure of se i smi c mode 1 i ng, inc 1 ud ; ng 
stiffness, masses, damping va lues , Verify that the 
seismic model is representat iv e of and consistent with 
the actual structural configuration. 

Review the techniques dealing with modal combinations, 
peak broadening, closely spaced modes~ etc . 

(4) Review the adequacy of computer programs used for 
seismic analysis. 
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(5) Review the procedure for soil - structure ir.teraction 
(SS!), if applicable, to ensure that the adequacy of 
the procedure and the methodology prescribed is 
consistent with FSAR commitments. 

4. Electric Power Design Review Guidelines 

a. Identify all components of the mechanical fluid system 
sel~cted that require electric power to perform their safety 
function(s). Determine whether the electric power system 
supp ly; ng power to each of these components wi 11 be capab 1 e 
of providing the required electric energy as , needed by each 
component. Examine required voltage, current. and frequency 
maximums. mininrums. and nominal (including transient values) 
and compare with power source voltage, current and frequency 
for several sample sets of conditions representative of 
maximum and minimum loads and expected perturbations on the 
power source. Determine if required power quality can be 
provided for the needed time of interest . A review of 
diesel-generator load sequencing of the selected mechar.ical 
fluid system components (requiring power to perform their 
safety function) should be performed. 

b. Identify 011 components of the mechanical fluid system tt.at 
require disconnection from their electric power source in 
order to perform their safety function. Review the control 
circuit for at least two such components to determine if it 
meets its des i gn requ i rements. Focus on time a 11 owed for 
disconnectioTI from power source in the electric power syster.1 
design and the corresponding time assumed in safety 
analysis. 

c. Examine the control relaying for at least two components of 
the mechan i ca 1 fl u; d system tha t requ i re power to perform 
their safety function and two that require power discon­
nection to perform their safety function. Evaluate the 
documentation and actual installation of these circuits and 
assess the ability of the circuits to perform as required. 

e:!. For several samples of each kind of electric component 
(Le., motors. valve operators. relay~~ connectioTls. 
cables). determine if the design meets acceptance criteria 
for performing the required safety function in the presence 
of the most severe environment specified in the component's 
design basis. Verify that acceptance criteria are 
consistent with licensee commitments. 

e. Examine the physical arrangement of redundant electric power 
source compllnents, including separation, barriers. ane:! 
environmental controls, to ensure that single failures 
affecting su ch components ~l ill not cause the mechanical 
fluid system to fai 1 to be able to perf orm its safety 
function(s). 

f. 
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documentation cf at least b10 

relays, connections/connectors. 
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g. 

h. 

i. 

(1) The test 
predi ctE'd 
location. 

condition! 
Clccident 

specified are 
conditions at 

consistent with 
the equipment 

(2) Required equipment performance is properly specified 
for the worst accident for which the equipment is 
required to operate. 

(3 ) Test resu lts 
performance 
specified. 

show the 
under 

equipment able to meet specified 
the design-basis conditions 

Compare procurement spec ifications for equipment examined in 
item (f ) above to determine if they are consistent with 
qualification specification for performance and environment. 

Examine methods and procedures for providing electric power 
to operate electric equipment when the normal offsite source 
and the normal onsite er.Jergency source are unavailable. 
Determine if these methods or procedures could compromise 
redundant power source independence or prevent supply of 
electric power to one or more redundant loads. 

Conf irr,} the power distribution system to safety - related 
electric loads has been adequately designed with regard to 
breaker, motor starter, and cable sizing, as well as breaker 
coordination. Rev i ew several sample calculations in this 
area. 

j. For at least 2 electric loads, determine the basis for 
interruption of electric power in the case of an electric 
pO\,ler demand ill excess of thE' normal rating for the loads. 
Determine what basis was used to decide whether the system 
was desi9ned to ensure the performance of the safety 
function or to protect the equipment in cases of overloads. 
Review design of electric motor- operated valves provided 
with torque switches used to cause motor shutdown when 
excess torque is detected. [letermine the validity of basis 
for torque switch settings. Review procedures for testing 
such switches. 

k. Examine specifications for several items of electric equip ­
ment and compare to the expected environment in their 
desic;:nated location to dete rmine if special environmental 
controls should have been provided or if a different 
location should have been selectee. 

1 . Determi ne how the need f or spec; a' env i ronmenta 1 contra 1 s 
(e.g., battery room ventilation) on electric equipment was 
determined. Review design documentation (descriptions, 
drawings. etc. ) to determine how the environment is tf' be 
maintained and how operating personnel are made a\'lare of 
the needs for these special environmental controls. 
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5. Instrumentation and Control Design Review Guidelines 

a . Select ' two different process measurements, such as flow, 
level, pressure. temperature, etc., associated with the 
mechanical fluid system selected and select two associated 
control (or non - safety measurement) systems . The selected 
measurements (at least one) should be selected from those 
that perform a safety function, such as reactor trip or 
a ctua t ion of one or more eng; nee red sa fety fea tures (ESFs) . 

b . Review all input information used for the design; it will be 
necessary ttl interface with the electrical power system 
design and the mechanical system design. Verify that the 
design input parameters meet the design requirements for the 
fluid system design . This should i rJclude the ranges of 
system process parameters required for normal and accident 
conditions. 

c. Review the appropriate functional~ wiring, and installation 
drawings to assure conformance to licensee commitments . 

d. Select several fi~ld deSign change requests and verify that 
the vendor's design verification program is being effec­
tively and accurately implemented . The inspector should 
review: the verification method; the procedure for imple­
mentation; the authority for the design change, the 
associated equipment documentation, such as equipment 
specification purchase orders, IEEE Standards, Regulatory 
Guides, "Approved for Construction" drawings, and the 
as-built installation drawings that complete the design 
change cycle; the results of the functiona 1 tests after the 
components and systems have been insta11ed; the documenta­
tion to assure that the field change had been evaluated for 
general implications. 

e. Revi~w qualification documentation associated with safety­
related instruments to determine compliance with regula­
tions, regulatory guides, and national standards applicable 
to qualification . 

f. Identify a larms or annunciators provided from the instru­
mentation for the selected mechanical fluid system and 
review the baSES for providing these alarms or annunCiators , 
their set ~oints, and their locations. 

g. Review the system deoscription for any unusual operating 
requ i remellts . Examp 1 es of these requ i rements cou 1 d be : 
special operation required of the systems during and after 
an accident. capability of the systems to shut down th~ 
reactor from a remote location, or any special automatic or 
manual centrol features . 
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h. Verify that the instrumentation and control system detects 
and ma i nta i ns essent i a 1 parameters duri 1'19 a 11 ant i c i pated 
plant conditions. Check if the capability to provide the 
required detection and control during loss of offsite power, 
or other anticipated operational occurrences and accident 
cand it i ans meets des; gn requ ; rements . 

i . Assure that all l ogic functions, i.e., interlocks, automatic 
actua t i on and perm; ss i ves, a re proper ly ; mp 1 emented. 

j. Assure that bypassed and inoperable status is indicated as 
necessary. 

k. Review procedures and basis for developing set paints and 
for ensuring that as -built deviations are considered. 

END 
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APPENDIX B 

PROPRIETARY AGREHIENT AND CONFLICT OF WTEREST FORl·IS 

PROPRIETARY AGREHIE~T 

Proposed Consultant Consultant's Employer 

For proprietary and potentially proprietary information that is disclosed 
to me in connection with my work on the NRC's Program Name of the 

Plant name ,I agree: 

1. Not to make further disclosures. 

2. Not to make further cop ies. 

3. To return my cop ies to the NRC team 1 eader upon comp let i on of the 
Program unless copies were previously returned to the applicant 
or applicable design organizations . 

4. flat to make further disclosures or copies of inspection and/or revie\'~ 
notes that contain potentially proprietary information. 

SIGNATURE DATE 
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INFORMATION CONCERNING POTENTIAL CONFLICT OF INTEREST 

________ (Prog ram Name) 

Proposed Consultant Consultant's Employer 

I~y pa rticipation in the {Program Name of (Plant Name) does 
( ) does not ( ) involve situa t ions or relationsh ips of the type set forth in 
41 CFR 20-1.5403(b)(I). In particular, I have ( ) do not have ( ) direct 
previous involvement with activities at the plant that I will be reviewing 
and have ( ) do not have ( ) conflicting roles which might bias my judgment 
in relation to my work for the NRC . Ir. addition: 

1. () I have not been previously employed by the Appli cant or the 
Design Verification Rev;e~!er to do similar design work. 

() I have been previously employed by the Applicant or the Design 

2. ( ) 

( ) 

Verification Reviewer. (State the nature of the employment.) 

I do not own or control significant 
Design Verification Reviewer stock . 
of ownership) 

amounts of Applicant or the 
(State amount and nature 

lawn or control significant 
Verif ication Reviewer stock. 
ownersh i p. ) 

amounts of Applicant or the 
(State the nature of the 

Design 

3. () Members of my. present hou sehe 1 dare not emp 1 oyed by the App 1 ;-

( ) 

4. ( ) 

( ) 

cant or the Design Verification Reviewer . 

Members of my present household are 
or the Design Verificat ion Reviewer. 
employment . ) 

My relatives are not employed by 
Verification Reviewc: in a management 

employed by the Applicant 
(State the na ture of the 

the Applicant or the Design 
capacity . 

My relatives are employed by the Applicant 
cation Reviewer in a management capacity. 
the employment . ) 

or the Design Verifi­
(State the nature of 

In the above statement~ the IIApplicant" is construed to mean the applicant 
~(=-."..,."....-::-:==-,,-). the arch i.tect -eng; n eer ;;(;-===J:!i~~Ji!~r::.)~,~o::.r the NSSS vendor 1.( __________ ) for (Plant Name) 

Signature Date 
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APPENDIX C 

TYPICAL FOP'IATS FOR OESIGN VE RIFICATION PROGRAt·1 
INSPECTiOt! REPORTS AlID SER INPUTS 

I,. TYPICAL FORtlAT FOR P. DESIGN VERIFICATION PROGRAM INSPECTION REPORT 

1. Transmittal Letter. The transmittal letter should discuss all major 
items requiring applicant management attention and followup actions. 

2. Cover Page. The cover page should provide basic identifying informa ­
tion about the licensee inspected, facility inspected, place and time 
of inspection, and identification of inspection team members and 
responsibilities (see Exhibit 1 of IE r~c 0610). 

3. Inspection Report. The inspection report should have the following 
major sections. 

(a) Background. The background should provide an overview of the 
program status and a statement of the major mi lestones to be 
perforr.1ed by the fmc staff during its review and evalUation of 
the program. 

(b ) Purpose. This section should state the purpose of the inspec-
tion. 

(c) Personnel Contacted. This section should list the key licensee. 
design verificati on rev i ewer. and AE project personnel contacted 
during the inspection. 

(d) General Conclus i ons. This section should provide a sUlTIIlary of 
the major conc luslons of the inspection. A statement should be 
made as to whether the areas of the program inspected are 
adequate to meet th~ program objectives, assuming satisfactory 
resolution of open items resulting from the inspection . 

(e) Specific Comments . SpecifiC comments on a technical discipline 
basis should be ,included as an attachment. The attachment 
should typically consist of the following sub - sections; mechani­
cal systems, mechanical components, electric power, instrumenta­
tion and control, ana civil /s tructural. 
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B. TYPICAL FORI1AT FOP. A DESIGN VERI FICATION PROGRAM SEn IrIPUT SER SECTION 17 QUALITY ASSURANCE 

17.5 Design Verification 

17 .5.1 

17.5.2 

17.5.3 

17 . 5.4 

17.5.5 

Bac<ground. This section should be a discussion of the app 1; callt 's; ndependent rev i ewer I 5 program plan and NRC monitoring of the conduct of the audit. 

Program Technical Audit. 
the implementation of the 
reviewer. 

This section is a des cript ion of 
program by the design verification 

Conclusions of the Independent Reviewer. 

AS$essment by the NRC staff. 

NRC staff conclusions. 

END 
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