NRC INSPECTION MANUAL DQAVT

MANUAL CHAPTER 2530

| NTEGRATED DESI GN | NSPECTI ON PROGRAM

2530-01 PURPOSE

The purpose of this chapter is to describe the nethodol ogy for
performng nultidisciplinary integrated design inspections (IDIs)
at nucl ear power plants.

2530-02  OBJECTI VE

The objective of the IDI programis to gain additional assurance
that the design process for a selected facility effectively
i npl ement ed NRC regul ati ons and t he design comm tnents nmade in the
Fi nal Safety Anal ysis Report (FSAR). The i nspecti ons enconpass t he
total design and architectural criteria through the devel opnent of
the design details. The inspection shoul d:

a. Verify that regulatory requirenents and design bases as
specified in the license application, are correctly inple-
mented in specifications, draw ngs, calculations, and
procedures.

b. Verify that the correct design informati on has been provi ded
to the responsi bl e design organi zati ons.

c. Verify that design engineers have sufficient technical
gui dance and experience to perform assigned engineering
functions.

d. Verify that design controls, as applied to the original
desi gn, have al so been applied to desi gn changes, including
field changes.

The i nspection will include onsite verification of the design on a
sanpl i ng basi s.
2530-03  DEFI NI TI ONS

03.01 Finding. Afinding is a deficiency, unresolved item or
observation identified during the I1Dl.
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2530

Defi ci ency. A deficiency is an item which is an error

i nconsi stency, or procedural violation with regard to
i censing commtnents, specifications, procedures, codes, or
regulations that is identified during the [Dl. Fol | omup
actionisrequired for licensee resolution of the deficiency
and NRC eval uation of the resolution.
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b. Unresolved Item An unresolved item is a question that
requires nore information to reach a conclusion. Licensee
response and NRC eval uation are required.

c. (Observation. An observation is an itemthe inspection team
considers appropriatetocall tothe attention of thelicensee
although it is neither a deficiency nor an unresol ved item
It can include itens reconmended for |icensee consideration
that have no specific regulatory requirenent. Li censee
response i s not required.

03. 02 Pot enti al Enforcenent Finding. An apparent nonconpliance
wWith specific regulatory requirenents or deviation fromspecific
comm tment s made by the applicant that toidentifiedduringthelD.

03. 03 Draft |Inspection Report. All versions of the inspection
report fromits initial devel opnent, throughout the period of
supervi sory and nmanagenent review, until final publication and

distribution in accordance with |IE Manual Chapter 0611. The
prelimnary draft inspection report provides the account and
conclusions of an official NRC inspection.

03. 04 | nspection. Aninspectionisthe exam nation, investiga-
tion, review, or evaluation of any record or activity of alicensee
or licensee contractor to determ ne the safety significance of that
record or activity and/ or to ensure conpliance with any rul e, order,
regul ation, or license condition pursuant tothe Atom c Energy Act.

03. 05 | nspection Report. An inspection report is the final,
published, witten record of an inspection. It includes the
I nspection results obtained during the site inspection as well as
theresults of in-officeinspectionactivities conducted before and
after the actual travel to the site.

03. 06 Li censee: The hol der of an NRC operating |icense or
construction permt.

03. 07 Const ruction Appr ai sal Team | nspection (CAT) .
Mul ti-discipline inspection perforned to assess the quality of
construction and hardware instal |l ati on activities on a nucl ear power
pl ant project. A CAT nmay precede or follow an ID inspection for
a specific or replicate plant.

2530- 04 RESPONSI Bl LI TI ES AND AUTHORI Tl ES

04.01 Director, Ofice of Inspection and Enforcenent. Selects
facilities to be inspected, on the basis of information received
fromNRC of fi ces at headquarters and in the regi ons, and i ssues t he
results of inspections.

04.02 Director, Division of Quality Assurance, Vendor and

Technical Training Center Programs, |E. Adm ni sters the |D

program

04. 03 Chief, Quality Assurance Branch, IE. Inplenents the | D
program
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04. 04 Regi onal O fices. Assist the Ofice of Inspection and
Enf or cenent, as needed, i n managenent of fol |l owup actions resulting
fromthe ID's, including enforcenent action.

2530- 05 | NSPECTI ON CONCEPT

05.01 I DI's at nuclear facilities are conprehensi ve exam nati ons
of the devel opnent and i npl enentati on of the design for a sel ected
system of the facility being inspected. Concl usi ons about the
overal |l design process may then be drawn based on the results for
the sel ected sanple. The inspectionis anultidisciplinary review
including, as a mninmum areas such as nechanical systens and
conponents, electric power, civil and structural design, and
instrunentation and control. The primary focus i s on assessnent of
t he i npl enent ed desi gn control process for the organi zation(s) and
subcontractor(s). The process is evaluated by exam ning actua

design details. If errors are found in the design details, the
design process is evaluated to see if the error resulted from an
isolated mstake or if it reflects a nore fundanental weakness in
the design process. Also the pervasiveness of a design error or
weakness i s eval uat ed i ncl udi ng i nspecti ng t hat aspect of designin
ot her sectors of the plant design. An evaluation is perforned to
identify consistent weaknesses i n the design process such as "l ack
of FSAR control™, "lack of verification of design cal cul ati ons" or
"l ack of docunentation of engineering judgnent nmade in the design
process".

An IDI is normally inplenmented by the foll ow ng process:

a. The scope and depth of the inspection for a particular
facility i s determ ned using the guidelines providedinb, c,
and d bel ow, as appropriate. The scope of the inspectionis
defined during the planning and preparation phase, and
appropriate revi sions are nade as the i nspecti on progresses.

The pl anni ng process i ncl udes devel opnent of a logic or flow
net wor k of the desi gn process. Each fundanental entity within
t he design organi zationwi || beidentified. For each of these
entities, internal and external design information wll be

determ ned. Fromthis network, critical design areas wll be
identified. Based on the results of the above evaluation, a
specific sanple such as a portion of a system wll be
I nspect ed.

b. Aconprehensiveinspectionis performedfor aspecifiedsanple
systenm(s) which typically has sone or all of the follow ng
characteristics:

1. essential to plant safety

2 desi gned by the architect-engi neer (AE)

3. a clearly defined design basis

4 generally representative of safety-related features in
ot her systens
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5. design involving internal interfaces between functional
areas |listed in 06.04c and external interfaces with the
NSSS vendor, conponent vendors, and engi neering service
or gani zati ons

6. major portions already installed in facility

7. inspected by a preceding CAT thereby providing for an
in-depth vertical sanple exam nation of a particular
system from desi gn through construction

c. Soneinspectionwll be conducted beyondthe sanpl e systen(s),
as needed, to test specific areas or functions.

d. Results of PRA studies also should be considered when
sel ecting the sanple systen(s) to be inspected.

e. An evaluation of any program weaknesses identified by a
precedi ng CAT i nspection of the sane facility whi ch coul d have
root causes in the design or the design process should be
made.

f. The inspection covers topics such as:

validity of design inputs and assunptions

validity of and conformance to design specifications

validity of anal yses

systeminterface requirenents

i nadvertent synergistic effects of changes

proper conponent classification

revi sion control

docunent ati on contro

© © N o o A~ 0 bd e

verification of the design

'_\
©

verification of the as-built condition

2530- 06 PROGRAM GUI DANCE

06. 01 ProgramTi net abl e and Scope. | E nmanagenent wi |l determ ne
the frequency of IDIs. The scope of the inspection at a particul ar
facility is to acconplish a nultidisciplinary inspection of the
total design process and, within a given discipline, to focus
primarily on the potential areas of concern. Typical factors to be
consideredintheinspection plan devel opnent and i npl enentati on are
delineated in the foll ow ng sections.

The followng is a typical schedule for an |DI
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Ti me
Al l ocatio
n

(Weeks)

|Dl_Activity

Team Leader Pl anni ng 4

Li censee Notification

Schedul e Preparation

I nspecti on Team Sel ecti on

- Informati on Acquisition

- Meetings with Regional Ofice, Licensee, AE
and NSSS

Team Preparati on 1-2

- Team I ndoctrinati on Meeting
- Revi ew of Background Materi al
- Preparation of Draft |Inspection Plans

Onsite and AE Entrance Meeti ngs 1
tial Plant \Wal kdown

I ni
- Inspection of Licensee Engi neering O ganization
Initiation of Inspection of AE

I nspection Plan Refinenents and Additional Revi ew of 1
Background WMateri al

| nspection of the AE 3-4

O her Needed I nspections (e.g., onsite, NSSS, vendors, 1
subcontractors, etc.)

Docunent ati on of Inspection Results and Conpl etion of 4-6
| DI Report

Li censee Revi ew and Response to | DI Report 8

Revi ew of Licensee Report and Rei nspection 4

| dentification of Potential Enforcenent Findings to 4

Regi on for Fol | owp

06. 02 TeamMenber Assignnents. |nspector assignmentstothel D
shal | be based on t he experti se needed to i npl enent t he scope of the
i nspection planned for a particular facility. Consideration w ||
be gi ven t o assi gnnents of CAT teamnenberstothe D, particularly
t hose who have or are expected to participate in a CAT inspection
on the sane or a replicate plant.

06. 03 Information Acquisition. Before the initiation of the
t eam pl anni ng phase for a facility inspection, the Team Leader or
his representativewill contact and/ or neet with representati ves of
the licensee, as necessary, to identify and obtain the background
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information needed for inspection preparation. The needed
information nust be available to the team for the efficient
devel opnment of a neani ngful specific inspection plan.

06. 04 | nspection Pl anni ng and Preparation

a. A key elenment for a successful teaminspection is detail ed
pl anni ng and preparation. The objectives of planning and
preparation are:

1. to identify those elenents that are applicable to the
specific facility inspection

2. tofornulate a detail ed inspection plan appropriate for
the particular facility (The i nspection plan should be a
guide for performng inspections and shoul d be revi sed
based on the results of ongoing inspection activities.)

3. to make specific functional assignnents to each team
menber

4. to define inspection schedul es

5. tofamliarize the teamnenbers with the organization(s)
perform ng design and engineering services for the
selected facility

6. tofamliarize the teamnenbers with the |atest version
of the docunentation that defines the design (such as the
FSAR, desi gn procedures, specifications, designcriteria,
and draw ngs.)

7. to indoctrinate team nenbers to the team concept

Before the start of the inspection, the Team Leader shoul d
conduct an indoctrination for the team nenbers of the ID
concept. The indoctrination should address plans for the
i nspection, background and guidance material, significant
itens pertinent to licensing, and design-related itens
identified by the regional offices and the O fice of Nucl ear
Reactor Regulation (NRR). The entire 1D team should
participate in selecting the sanple systemto be inspected,
consistent with the i nspection objectives. Announcenent of
t he sanpl e systen(s) to be i nspected shoul d not be nade unti |
just before the initiation of the ID to preclude
I nappropriate biasing of the activities to be inspected. In
that regard, a design work inspection cutoff date should be
established for theinspection. The cutoff date shoul d be the
sanme date as the announcenent of the sanple systen(s) to be
i nspected. The inspection work products shoul d be di scussed
with the team including information flow charts; report
outlines, inspection plans, progress reports; details of
deficiencies, or unresolved itens and observation forns;
personnel forns; area analysis forns; and other inspection
report inputs.
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The teamnenber (s) assigned a functi onal area shoul d devel op

an i nspection plan for that area. The teamnenbers wll use

the followng materials in planning the details of and

preparing for the inspection, especially those portions

pertaining to the sanple systen(s) to be inspected.

1. Safety Analysis Report

2 Probabilistic R sk Assessnment Report (where avail abl e)

3. NRR Safety Eval uation Report

4 | nspection history including:

(a) previous CAT i nspection obtaininginformation on any

probl ens requiring further investigation during the
| DI

(b) special NRR audits and reviews in design and
engi neeri ng

(c) Vendor Program Branch and regional audits of AE
NSSS, and vendors i nvol ved i n desi gn and engi neeri ng

(d) Systematic Assessnent of Li censee Perfornmance ( SALP)
reports

(e) Institute of Nuclear Power Operations (INPO
eval uations of design or engineering

(f) Independent Design Verification Program (I|DVP)
eval uati ons

(g) inspection reports of site design activities
i ncl udi ng those of the resident inspector

5. 10 CFR 21 and 50.55(e) reports

6. organization charts - These charts provi de theinspectors

with an overview of the nmanagenent interfaces,
communi cation channels, and the identification of
managenent personnel . Each inspector nust devel op an

under standi ng of the organization and identify those
manager s and supervi sors to be contacted. O particul ar
i nportance are the current project organi zation charts
for licensee, NSSS, AE, and field engineering/design
(i ncluding nane of assignee) along with the changes in
organi zati on and personnel that have occurred over the
course of the project.

7. organizational arrangenents - The degree to which the
|icensee acts as its own AE, use of consultants and
subcontractors to the AE are primary sources into the
eval uation of interface effectiveness. The teamshould
obtainalist of all contractors and subcontractors doi ng
engi neering and design work for the |licensee or one of
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its prime agents, including a scope of work for each
contract.

8. licensee engineering organi zation(s) procedures:

(a) AE engineering/design control procedures and QA
procedures rel ated t o desi gn i ncludi ng those rel at ed
to any existing engineering assurance program

(b) flow diagranms indicating the flow of design
information in the AE organization

(c) design and engineering procedures required for
contractors and subcontractors

(d) listing, definition of scope, and requirenents for
engi neeri ng and desi gn work being done in the field

(e) NSSS and AE docunents indicating the scope of and
procedure for designinformation exchange betweenthe
NSSS and AE.

(f) licensee procedures indicating howit gets involved
in the design process (e.g., by review ng conpl et ed
AE wor k)

(g) quality assurance manual I ndexes for al |
organi zati ons perform ng design work in the project

9. NRC-Licensee correspondence - questions and answers,
princi pal neetings or special studies, and | icensee or AE
correspondence |isting principal commtnents and action
itenms in response to NRC concerns.

10. Licensee engi neering organi zati on docunentati on:
(a) AE general design criteria
(b) AE and NSSS system descriptions describing design
bases, systemfunctions and operati on, conponent data
and instrunentation requirenents

(c) listing of engineering, design, and purchase
speci fications

(d) systemfl owdi agramshow ng fl ow pat hs and cal cul at ed
flows, tenperatures, and pressures for various
condi tions of operation

(e) piping and instrunentation diagranms for the sanple
systemand i nterfaci ng systens, includi ng synbol s and
| egend di agr ans

(f) list of calculations and anal yses
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(g) significant reports, neeting m nutes, letters, etc.,
related to progress, status, or control of the
engi neeri ng and desi gn process

11. Construction Status Information - stage of conpletion
will dictate the scope and types of inspections and
eval uations appropriate for a particular discipline.

c. The planning and preparation stage should result ininitial
i nspection plans to ensure that the objectives of this chapter
are met. For each functional area, one teamnenber wll be
assigned the | ead for preparing an i nspection plan for that
functional area. It is theresponsibility of the TeamLeader
to integrate the proposed plan/schedul e/activities of that
functional area into an overall teamplan and to coordinate
the i nspection activities. The TeamLeader shoul d ensure t hat
t he overal | teampl an makes provi sion for anal yses i dentifying
findings having simlar r oot causes including al
deficiencies, unresol ved itens and observati ons. The anal yses
should identify significant design and design process
weaknesses whi ch appear to be pervasi ve across plant systens
and functional areas.

| nspection pl ans shoul d be fornul ated t o address the fol | owi ng
functional areas, as a m ni num

1 mechani cal systens

2 mechani cal conponents

3. civil and structural

4 el ectric power

5. instrunentation and control

Addi ti onal guidelines to be consideredintheinspection plan
devel opnent and i npl enentati on both generally and for each
specific functional area are delineated in Appendix Atothis
chapt er.

The initial inspection plans may be revi sed as the i nspection
progresses, based on i nspection results. The TeamLeader is
responsi bl e for arranging/directing changes to the initial
i nspection plans.

2530- 07 | NSPECTI ON CONDUCT AND DOCUMENTATI ON

07.01 General. Al teamnenbers shouldremainw ththe teamfor
the duration of the inspection with no other duties. Teamnenbers
wi || conduct the inspectionin accordance with the programgui dance
in 06. The Team Leader wi ||l conduct coordi nation neetings of all
team nenbers, as needed, to discuss status of activities and
findings. As a result of such neetings, teamnenbers may be gi ven
addi ti onal assignnents or their effort may be redirected.
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Docunents pertinent to the ID that are provided to team nenbers,
al though not marked proprietary, may contain proprietary

information. In simlar manner, docunents such as specifications
that arereviewed inthe licensee's offices may contain proprietary
i nformati on. Al'l such material handled during an IDI wll be
treated as potentially proprietary. Team nenbers will not make

further copies or disclosure of docunments received during the
i nspection. All such docunentationw || bereturnedtothelicensee
when the inspection is conpleted.

Al'l non-NRC team nenbers will be required to sign the "Agreenent”
and "I nformation Concerning Potential Conflict of Interest” forns
encl osed as Appendi x B.

07. 02 Entrance and Exit Interviews
a. Anentranceinterviewbetween applicant managenent and all | D
team nmenbers shall be held before starting the onsite
I nspecti on. The regional office is encouraged to be

represented at this neeting. |P 30703, "Managenent Meeti ng
- Entrance and Exit Interviews," should be used as gui dance
when conducting the entrance interview.

b. An exit interview shall be held between senior applicant
managenent, senior |E managenent, and the ID team The
regional office is encouraged to be represented at this
neeting. The exit intervieww || be used to summari ze the
findings and to convey the significance thereof to senior
appl i cant managenent. The results of the i nspection shall be
openly and freely di scussed, but the results or findings shall
not be given the applicant inwiting. This will ensure that
prelimnary information is not provided "via draft reports”
before the final report is issued.

07.03 | nspection Docunentation. The team will prepare an
i nspection report to be issued by the Director, |E, that docunents
al | findings (i.e., defi ci enci es, unresol ved itens, and

observations) identified during the inspection. The inspection
report will conformto the requirenents of | E Manual Chapter 0610,
| nspection Reports. No di sclosure of i nspection notes (prelimnary
or draft inspectionreport material s devel oped by I DI teamnenbers)
wi |l be made, except to appropriate NRC staff (see 07.03 bel ow).

a. Transmttal Letter. The transmttal letter should identify
t he defici enci es, unresol ved itens and si gnificant desi gn and
desi gn process weaknesses requiring |icensee response. In
addition, theletter shoul d discuss all major itens requiring
| i censee managenent attention.

b. Cover Page. The cover page shoul d provi de basic identifying
i nformati on about the |icensee i nspected and a brief sunmary
of the scope and findi ngs of the inspection (see Exhibit 1 of
| E MC 0610).

c. Chapter 1 - Introduction and Sunmary*. The | ntroduction
should state the specific inspection objectives; define
findi ngs, deficiencies, unresolved itens, and observati ons;
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and briefly describe the inspection activities, conposition
of the inspection team areas of review, and | evel of effort.
The summary shoul d state t he maj or concl usi ons, includingthe
principal deficiencies (if any) and strengths identified (if
any) as well as a judgnent as to the adequacy of control of
the overall design. This summary should address any
significant design and desi gn process weaknesses identified
in the inspection findings.

d. Chapters 2 through 6 - Detailed Inspection Results by
Functional Areas*. Each of these chapters should cover one
functional area.

Each of these chapters will have the foll ow ng standardi zed
format:

(1) Statenment of the Qbjective indicating enphasis of the
revi ew.

(2) Design Information describing the principal el ements of
t he desi gn process, organization, and information fl ow.
It should include brief discussions of design inputs
(e.g., FSAR comm tnents and NSSS requi renents), design
outputs (e.g., specifications and calculations),
information flow (e.g., inputs to safety anal yses) and
organi zation (e.g., utility/AEinterface suchas utility
revi ew of AE design).

(3) Functional Areas should include details as applicableto
each respective nmmjor engineering discipline (e.g.,
Mechani cal Conponents techni cal areas may i ncl ude pi pi ng
stress anal ysi s, piping supports, nechani cal equi pnent,
subcontractors, and NSSS).

e. Chapter 7 - Design Control Aspects Related to More Than One
Functional Area. This chapter should cover findings comon
to nore than one functional area and shoul d identify concerns
that cross functional areas boundari es.

f. Chapter 8 - References. This chapter wll contain a
chronol ogy of events, nmeeting attendance, per sonnel
i nterviewed, and other m scellaneous itens, as needed.

07. 04 Rel ease of Draft Inspection Reports. In accordance with
t he menorandum of Cctober 7, 1983, "Policy on the Distribution of
Draft |Inspection and Investigation Reports,” from W Dircks

(NRC/ EDO) and | E Manual Chapters 0610, "Inspection Reports,"” and
0611, "Review and Distribution of Inspection Reports,” under no
circunstances should draft inspection reports, either in their
entirety or in part, bereleased to licensees or their agents or to
any source outside the NRC without the express perm ssion of the
EDO.

In the event any draft inspection report is inadvertently or

ot herwi se rel eased contrary to this policy, the Director, |E shal
be pronptly advised in witing. The Director, IE wll take or
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recomrend action, as appropriate, including pronpt notificationto
t he EDO.

07. 05 D stributionof ID InspectionReports. The final version
of the IDl report will be distributed in accordance with | E Manual
Chapter 0611. The final version of the ID report will be sent to
NRR (DL) and to the appropriate Regi onal Adm nistrator at the sane
tinmeit issent tothelicensee for proprietary review. Any NRR or
regi onal concurrence needed on portions of the report should be
obt ai ned during the revi ew and approval stage before distribution.

After proprietary review, the report will be sent to all utility
executives on distribution list 1S and to other interested NRC
organi zations on distribution list |EOL. NRR (DL) will make a

deci sion on board notifications at the request of |IE (DQAVT).

07. 06 Input to Systematic Assessnent of Licensee Perfornmance
(SALP). In accordance with t he NRC SALP program(NRC Manual Chapter
0516), the Team Leader is responsible for submtting input to
regi onal managenent. This shoul d be provi ded, as needed, or within
60 days of conpletion of IEreviewof |icensee response to the | DI
report, to the appropriate region.

07. 07 | nspection Program Credits. Direct inspection hours
expended i n the performance of an I Dl are to be recorded under Dumy
Modul e Nunber 099025B, "Integrated Design Inspections.” The |D
teamleader will provide a draft 766 Statistical Data Formto the
responsi bl e regi onal project section chief once the inspectionis
conpl eted. Theregional officewi || determneif inspection program
credits are appropriate for the particular |icensee.

07.08 Program Changes. Each team nenber shall provide
recomendations (if any) tothe teaml eader for I DI programchanges.
The team| eader shall provide the recommendati ons (as appropri ate)
to the Chief, Quality Assurance Branch, |IE.

2530- 08 REVIEW OF LICENSEE'S RESPONSE AND RECOVMENDATI ON
PROCEDURE

08. 01 Revi ew of Li censee Response. The transmttal letter for
the IDl report requests the licensee to respond to the report
findings within 60 days. The licensee is requested to specify what
resolution or corrective actions it has taken or plans to take with
respect to the deficiencies and unresolveditens (if any) inthe | Dl
report.

After the | icensee's response i s received, individual teamnenbers
are to conduct reviews of their findings and the associated
responses. For eachitemthat required aresponse (deficiencies and
unresol ved itens) the eval uation shoul d address:

a. Wiether the response descri bes an adequate resol ution or the
licensee or NRC needs to do sonething further to achieve
resolution. |If additional information or |icensee actionis
deened necessary, the team nenber shoul d provi de background
information and a draft of the request to the |licensee.
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b. \Whether followp inspection is needed. Followp inspection
shoul d only be recommended f or speci al situations where such
inspection is needed to achieve resolution. Rout i ne
i nspection for general nonitoringistheresponsibility of the
appropriate regional office.

c. Any general comments regardi ng the response.

The t eamnenbers shoul d provide a brief summary of their eval uati ons
for those itens not needi ng addi ti onal information or reinspection.

The I DI Team Leader w Il evaluate responses by team nenbers and
prepare a letter to the licensee for signature by the Director,
Di vision of Quality Assurance, Vendor, and Techni cal Trai ni ng Center
Program ( DQAVT). This letter should request the additional
i nformati on needed to resolve I Dl findings and di scuss plans for a
reinspection (if necessary).

08. 02 Rei nspecti on Procedure. The licensee wll be given
witten notice stating the specific itens to be reinspected when a
reinspection is necessary. A relatively short team inspection
(typically 3 days) should be sufficient to resolve uncertainties
regardi ng the responses. GCenerally there woul d be at nost one t eam
menber per discipline participating in the reinspection. The
appl i cabl e regi on shoul d be contacted by t he TeamLeader before the
rei nspection, to provide an opportunity for regional participation.

This may be particularly hel pful for identification of potenti al

enforcenent findings. A reinspection should be docunented by an
| nspection Report. This report will normally be signed by the
Director, Division of Quality Assurance, Vendor, and Techni cal

Trai ning Center Prograns (DQAVT).

2530- 09 FOLLONUP AND ENFORCEMENT

The focus of the ID is evaluating the design process and the
adequacy of the existing plant design, rather than enforcenent.
However, after I DI teameval uati on of the licensee' s responsetothe
I DI report and conpletion of a reinspection, the appropriate
Regional Director will be notified by the Director, DQAVT of the
potential enforcenent findings (PEFs) found during the 1D for
regional followp. The notification of PEFs to the region wl|
include a prelimnary determ nati on of an appropri ate enforcenent
classification for each PEF. The I DI TeamLeader i s responsible for
ensuring that regional tracki ng nunbers are assi gned t o each PEF and
other itens stemming fromthe I DI that require region foll owp. The
Director of the Enforcenent Staff will concur with the prelimnary
enf orcenent determ nations.

During an inspection, situations may be encountered where the
significance of a matter warrants consi deration of pronpt action
(e.g., licensee stop work, NRCorder, investigation of wongdoing).
I f so, managenent in the OE and the appropriate regional office
will be pronptly informed and the first priority will be pursuing
the matter until the question of pronpt action has been resol ved.
In addition, the IDI teamleader will identify those findings which
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are appropriate for CAT, Vendor Program regional prograns, or NRR
fol | owup.

2530-10 LI ST OF APPENDI CES

A - Additional Guidance for Inspection Plan Devel opnent and
| mpl enent ati on
Agr eenent

B - Proprietary Agreenent and Conflict of Interest Forns

END
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APPENDI X A

ADDI TI ONAL GUI DANCE FOR | NSPECTI ON PLAN
DEVELOPMENT AND | MPLEMENTATI ON

PURPOSE

To provide additional guidance in devel oping and inplenenting an
i nspection plan for an Integrated Design Inspection (I1Dl).

GENERAL GUI DELI NES

1.

Project Design Procedures Review. Wthin each design
discipline, review the project-specific specifications,
instructions, and procedures that provide design criteria or
gui dance to design engi neers.

The purpose of this reviewis to determ ne the extent of the
formal gui dance given to the engineers for perform ng design
activities. Theinspector shouldusetheinformationfromthe
reviewto highlight areas of |imted or inadequate gui dance
to the engineers and for determ ning areas in which to focus
t he technical review

Design Cal cul ati on Revi ews. General guidance and i nformati on
for the revi ewof engi neering cal cul ati ons and desi gn details
are covered below. Specific details to be reviewed for each
discipline followin the guidelines for each functional area.

a. Verify that design information is current and correct.
This may require tracing back to the source of the input.
I nternal and external interfaces should ensure that al
di sci plines and desi gn organi zati ons for a project use a
consistent and up-to-date set of design inputs and
assunptions, e.g., where the output of one analysis
becones the input of a second anal ysis.

b. Verify that the gui dance provi ded by t he proj ect-specific
procedures has been net.

c. Verify that assunptions used in the design cal cul ati ons
are based on sound engi neering principles and practi ces.

d. Verify that the output information has been transmtted
to the appropriate design organizations.
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e. Verify that the design information has been transl ated
i nto project docunents such as specifications, draw ngs,
procedures, instructions, and contracts rel ated to pl ant
construction.

f. Verify that design changes (including field changes)

result in all affected elenents of the design being
evaluated; e.g., reanalysis my need to be perforned
comrensurate with the original design.

g. Confirm that design verification (design review,
al ternate/ i ndependent cal culations, or qualification

testing) is being done. The extent of design
verification is comensurate with the inportance to
safety, conpl exity, degree of st andar di zat i on,

state-of-the-art, and simlarity with proven designs.

h. Confirm that calculational nethods, using both hand
cal cul ati ons and conputer prograns, are being properly
controlled. This includes conputer programverification
and qualification (assuring that the conputer program
functions correctly in all nodes and options and i s used
correctly in representing a physical process) and the
proper use and accuracy of inputs. Particular attention
shoul d be givento the basis and validity of assunpti ons,
identifying/assessing undocument ed
cal cul ati ons/decisions, and confirmng that as-built
conditions are reflected in design anal yses.

FUNCTI ONAL AREA | NSPECTI ON PLAN GUI DELI NES

The

followng guidelines are illustrative of the extent of

i nspection to be conducted in each functional area. These
guidelines are not intended as a checklist to be used by team
menbers. I ndividual inspection plans will be devel oped for each

pl ant
1.

i nspect ed.

Mechani cal Systens | nspection Plan Guidelines. The overall
desi gn basis of the mechanical fluid systemshoul d be known
by the i nspection team Particular attention shoul d be given
to the functional and performance requi renents i nposed on t he
system for the purpose of assuring reactor safety. To
acconplish areviewof the nechanical fluid system it may be
necessary to review how the licensee intends to neet the
General Design Criteria as well as the systemdescription for
the selected fluid system

a. |If the selected fluid systemis directly connected to or
related in function and behavior to the reactor cool ant
system it wll be necessary to reviewthe requirenents
i nposed by the reactor coolant system The associ ated
paraneters could include such itens as tenperature,
pressure, flowrates, chem cal characteristics as well as
information related to redundancy, accident analyses,
physi cal |ocation and protection fromor control of the
surroundi ng environnent. This is a good opportunity to
evaluate the interface between the NSSS (reactor system
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designer) and the AE (fluid system designer). Review
cal cul ations that confirmthat NSSS requirenments can be
met .

b. ldentify a function which is related to the selected
mechani cal fluid system Determ ne whether the design
ensures that this function will be nmet during all plant
condi ti ons. Various system paraneters, such as
tenperature, pressure, flowrates, chem cal conposition,
and action tinmes, should be reviewed to verify proper
design basis and to evaluate system interfaces. The
systemf | owdi agramand supporting cal cul ati ons shoul d be
reviewed to evaluate whether the design ensures that
system functions will be net under all anticipated
condi ti ons.

c. Review calculations which are inportant to the
performance of the system to be inspected, e.g., net
positive suction head cal cul ations for fluid systens and
flowcal cul ati ons for systens such as auxiliary feedwat er
where required flow rates are safety-related itens.

d. Review the design nethods and assunptions wused in
evaluating the effects of pipe rupture on targets.
Interfaces are involved in review ng the designs of
protective structures, pipe whip restraints, break
excl usion runs, environnental effects of pipe rupture on
essential electrical equipnment and instrunentation,
subconpartnment pressurization, and i nservice i nspection
of piping within protective structures or guard pi pes.

e. Verify that the portions of the system penetrating the
contai nnent barrier are designed with isolation features
t hat are acceptabl e for nmai ntai ning contai nment integrity
for all operating and accident conditions. Check
interfaces wth the instrunentation and contro
functional arearelativetoisolationvalve actuation and
control.

f. Evaluate the classification of the structures related to
the selected fluid system for confornmance to the
requirenents for safety-related systens. Evaluate the
spectrum of conditions that have been considered in the
design of the structures. Eval uate the | oading
conditions that arise fromevents such as pi pe rupture,
LOCA, eart hquakes, operational transients, reactor trip,
| oss of component cooling, etc.

g. Verify the conpatibility of the materi als and conponents
of the selected fluidsystemw ththe service conditions,
i ncl udi ng normal and acci dent conditions as well as the
design life. Ensure that the fluid systemls conponents
have proper safety and code cl assifications.

2. Mechani cal Conponents | nspection Plan Gui delines
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a. Select asanple of calculations to bereviewed; it should
i nclude the follow ng itens:

(1) piping anal ysis problens

(2) maj or conponents attached to the pi ping probl emsuch
as a punp or tank

(3) valves in the pipe run
(4) pipe supports: rigid, snubber, and spring

b. Reviewall input information used inthe piping analysis.
This will require coordinationwth other teamnenbersto
determ ne that the correct inputs are used. Also, tothe
extent possible, verify that the correct as-built
information has been obtained from the field (see
| nspection Procedure 37051).

c. Review the nodel used in the piping analysis. Thi s
includes review of the analyses perfornmed (thermal,
deadwei ght, seismic, etc.), review of the conputer
prograns and the anal ytical nodel for conformance with
licensee commtnents and procedures. Particul ar
attention should be given to the nodel used for seismc
analysis for the appropriateness of the boundary
condi tions assunmed at anchors and supports.

d. Reviewstress and support | oad summary sheets for correct
| oad conbinations as specified in the Iicensing
commtnents. Also verify that these docunents have been
transmtted to the appropriate group for support
eval uati ons.

e. Review conponent design reports to verify that the basic
prem ses are correct and that data are in confornmance
with |icensee conmtnents. Revi ew test qualification
docunents, if applicable, including correctness of the
test paraneters for conformance with the |icensee
commtnents. This review should verify that the | oads
fromthe piping analysis are included in the conponent
eval uati on

f. Reviewvalve designreports for conformancewth licensee
commtnents. Particular attention should be giventothe
operability evaluation for seismc events. Also, valve
actuator qualification docunentation should be revi ened
for conformance with |icensee conmm tnents.

g. Reviewthe | oads used in the eval uation of pipe supports
and verify that these are the correct |loads from the
pi pi ng anal ysis. Review the support analysis for
conformance with |icensee conmtnments and procedures.
The | oad conbi nati ons shoul d be checked for the correct
specification of primary and secondary | oadi ngs.
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Verify that integral attachnments have been eval uated for
their effects on the piping and that buckling of
conpressi on nenbers has been considered. For spring
hangers and snubbers, verify that thernmal novenents were
consi dered. Reviewthe attachnent to the structure and
verify that the |oads have been considered by the
structural group

3. Cvil and Structural Inspection Plan Guidelines
a. ldentify the location of the fluids system sel ected.
I ncl ude associ ated equi pnent, such as:
(1) punps
(2) tanks

(3) power supplies

(4) control systens

(5) piping supports

There is no attenpt in this inspection procedure to
eval uat e t he gl obal behavi or of the individual buildings
or the foundations. However, the |oad path of the
structure or structural elenents should be reviewed to
ensure that the applied |loads are properly carried
through the structure or structural elenents to the
supporting points.

b. Verify that structural safety categories are consi stent
and correct. Consider the | ocation and possible effect
of non-safety-related itens on the fluids system

Revi ew the safety categories defined in FSAR Section 3
and the classification of structures. Conpare the safety
categories of the nechanical fluid system selected
agai nst these criteria for conpatibility.

c. Review the nodel and boundary conditions used in the
structural anal ysis of the design configurationutilizing
the output and information from other functional areas
such as nechani cal , el ectrical power, instrunmentati on and
control, and systens design to verify the correctness.
Al so revi ewt he out put provided fromthe civil structural
area to the other disciplines. Assess the safety inpact
of these reviews.

d. Verify that all pertinent | oads and | oad conbi nati ons are
considered in the analysis of structural elenents, in
addition to the piping system Exam ne the sensitivity
of the structural analysis and design to changes in
pi pi ng syst eml oads, supports, and confi gurations as wel |
as the influence on resulting structural deformations.
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Enphasi s shoul d be placed on the identification of the
di sci pl ine boundaries and necessary interfaces in the
desi gn process. Ascertain that the correct |oads and
| oad conbi nati ons have been used and t hat techni ques for
conmbi ning | oads or |oad el enents are correct.

e. Review sanples of the design cal cul ati ons based on the
internal forces resulting fromthe anal yses. Ascertain
that the design techniques conmtted to in the SAR have
been or are being net. Al so reviewspecific areas of the
desi gn cal cul ati ons.

f. Review exanples of the design docunents produced as a
result of the design calculations, such as detailed
speci fications, draw ngs, and procedures.

g. Reviewexanpl es where the basi c desi gn docunents are used
t o produce product, conponents, or elenents that will be
integrated into the final structure. This review would
i nclude such itens as fabrication and shop draw ngs,
produced by a subcontractor, or installation procedures,
defined by a supplier.

h. Reviewand eval uate t he process by whi ch desi gn docunents
are checked and verified and the process by which the
final docunents are issued for use and construction.

i. Reviewand eval uat e several types of desi gn changes, such
as those initiated by:

(1) design office
(2) field engineering
(3) the licensee
(4) errors or interference in construction
(5) errors in engineering
]. Review and eval uate the acceptance process used in the
civil-structural area for final acceptance of the
structures or elenents thereof. As-built information,
i nformation per Inspection Procedure 37051, should be
used in this portion of the effort.
k. Review the seismc analysis of one seismc Category I
structure that i s associated with the sanpl e systembei ng
i nspect ed.
(1) Review seismc inputs, such as the devel oping of
ground response spectra, artificial tinme-history
generation

(2) Review procedure of seismc nodeling, including
stiffness, masses, danping values. Verify that the

2530 Appendix A A-6 Issue Date: 04/24/85



4.

seismc nodel is representative of and consistent
with the actual structural configuration

(3) Review the t echni ques deal i ng W th noda
conbi nati ons, peak broadeni ng, cl osel y spaced nodes,
etc.

(4) Review the adequacy of conputer prograns used for
seism c anal ysis.

(5) Reviewthe procedure for soil-structure interaction
(SSI), if applicable, to ensure that the adequacy of
the procedure and the nethodol ogy prescribed is
consi stent with FSAR comm t nents.

El ectric Power Inspection Plan CGuidelines

a.

|dentify all conponents of the nmechanical fluid system
selected that require electric power to performtheir
safety function(s). Determ ne whether the el ectric power
system suppl yi ng power to each of these conponents wl|

be capabl e of providing the required electric energy as
needed by each conponent. Exam ne required voltage,
current, and frequency (nmaxi muns, m nimuns, and nomni nal

i ncl udi ng transi ent val ues) and conpare wi t h power source
vol tage, current and frequency for several sanpl e sets of
conditions representative of maxi rum and m ni rum | oads
and expected perturbations on the power source.

Determne if required power quality can be provided for
the needed tine of interest. A review of diesel-
generator |oad sequencing of the selected nechanica

fluidsystemconponents (requiring power to performtheir
safety function) should be perforned.

Identify all conponents of the nechanical fluid system
that require disconnection from their electric power
source inorder to performtheir safety function. Review
the control circuit for at | east two such conponents to
determine if it nmeets its design requirenents. Focus on
tinme allowed for disconnection frompower source in the
el ectric power systemdesign and the corresponding tine
assuned in safety anal ysis.

Exam ne the control relaying for at | east two conponents
of the mechanical fluid system that require power to
performtheir safety function and two that require power
di sconnectionto performtheir safety function. Evaluate
the documentation and actual installation of these
circuits and assess the ability of the circuits to
perform as required.

For several sanples of each kind of electric conponent
(i.e., motors, valve operators, relays, connections,
cables), determne if the design neets acceptance
criteria for performng the required safety function in
t he presence of the npost severe environnent specifiedin
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the conponent's design bases. Verify that acceptance
Ccriteria are consistent with [icensee conm tnents.

e. [Exam ne the physical arrangenent of redundant electric
power source conponents, including separation, barriers,
and environnmental controls, to ensure that single
failures affecting such conponents will not cause the
mechani cal fluid systemto fail to be ableto performits
safety function(s).

f. Examne the qualification docunentation of at |east two
not ors, val ve operators, rel ays, connecti ons/connectors,
and cables to determne if:

(1) the test conditions specified were consistent wth
predicted accident conditions at the equipnent
| ocation

(2) required equi pnent perfornmance was properly specified
for the worst accident for which the equipnent was
required to operate

(3) test results showed the equipnent able to neet
specified performance under the design-basis
condi tions specified

g. Conpare procurenent specifications for equi pnent exam ned
in item (f) above to determine if they are consistent
with qualification specification for performance and
envi ronnment .

h. Exam ne nethods and procedures for providing electric
power to operable electric equipnent when the nornal
of fsite source and t he normal onsite energency source are
unavail able. Determine if these nmethods or procedures
coul d conprom se redundant power source independence or
prevent supply of el ectric power to one or nore redundant
| oads.

i. Confirmthe power distribution systemto safety-rel ated
el ectric | oads has been adequately designed with regard
to breaker, notor starter, and cable sizing, as well as
br eaker coordi nati on. Revi ewseveral sanpl e cal cul ati ons
in this area.

j. For at least 2 electric |oads, determ ne the basis for
interruption of electric power inthe case of an el ectric
power demand in excess of the normal rating for the
| oads. Determ ne what basis was used to deci de whet her
t he systemwas desi gned to ensure the performance of the
safety function or to protect the equi pnent in cases of
over | oads. Revi ew design of electric notor-operated
val ves provided with torque sw tches used to cause not or
shut down when excess torque is detected. Determ ne the
validity of basis for torque switch settings. Review
procedures for testing such swtches.
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Exam ne specifications for several itens of electric
equi pnmrent and conpare to the expected environnment in
their designated location to determne if special
environnmental controls shoul d have been provided or if a
different | ocation should have been sel ected.

Det ermi ne howt he need f or speci al environnental controls
(e.g., battery roomventilation) on electric equipnent
was det er m ned. Revi ew design docunent ati on
(descriptions, drawings, etc.) to determ ne how the
environnent is to be maintained and how operating
personnel are nade aware of the needs for these speci al
environnmental controls.

| nstrunentati on and Control | nspection Plan CGuidelines

a.

Sel ect two different process neasurenents, such as fl ow,
| evel , pressure, tenperature, etc., associated with the
mechanical fluid system selected and select two
associ ated control (or non-safety neasurenent) systens.
The selected neasurenents (at |east one) should be
sel ected fromthose that performa safety function, such
as reactor trip or actuation of one or nore engi neered
safety features.

Reviewal | input information used for the design; it will
be necessary to interface with the electrical power
system desi gn and t he nechani cal systemdesign. Verify
that the design input paraneters neet the design
requirenments for the fluid systemdesign. This should
i ncl ude the ranges of systemprocess paraneters required
for normal and accident conditions.

Review the appropriate functional, Wi ring, and
installation drawi ngs to assure conformance to |icensee
conmi t ment s.

Sel ect several field design change requests and verify
that the vendor's design verification programis being
effectively and accurately inplenented. The inspector
should review. the verification nethod; the procedure
for inplenmentation; the authority for the desi gn change;
t he associ at ed equi pnent docunent ati on, such as equi pnent
speci fication purchase orders, | EEE St andards, Regul atory
Gui des, "Approved for Construction"” draw ngs, and the
as-built installation drawi ngs that conpl ete the design
change cycle; the results of the functional tests after
the conponents/systens have been installed; t he
docunentation to assure that the field change had been
eval uated for general inplications.

Review qualification docunentation associated wth
safety-related instrunents to determ ne conpliance with
regul ati ons, regulatory guides and national standards
applicable to qualification.
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f. JIdentify alarns or annunciators provided from the
instrunentation for the nechanical fluid system and
review the basis for providing these alarns or
annunci ators, their set-points, and their |ocations.

g. Reviewthe systemdescription for any unusual operating
requirenents. Exanples of these requirenents could be:
speci al operation required of the systens during and
after an acci dent, capability of the systens to shut down
the reactor from a renote |ocation, or any special
aut omati c/ manual control features.

h. Verify that the instrunmentation and control system
detects and maintains essential paraneters during all
anti ci pated plant conditions. Check if the capabilityto
provi de the requi red detection and control during | oss of
offsite power, or other anticipated operational
occurrences and accident conditions neets design
requirenents.

i. Assure that all logic functions, i.e., interlocks,
automatic actuation and perm ssives, are properly
i npl enent ed.

]. Assure that bypassed and i noperable status is indicated

as necessary.
k. Revi ewprocedures and basi s for devel opi ng set poi nts and
for ensuring that as-built deviations are considered.

END
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APPENDI X B
PROPRI ETARY AGREEMENT AND CONFLI CT OF | NTEREST FORMS

AGREEMENT

For proprietary and potentially proprietary information that is
di scl osed to nme in connection with nmy work on the NRC s I ntegrated
Desi gn I nspection of the (plant nane), | agree:

1. Not to make further disclosures

2. Not to nake further copies

3. Toreturn nmy copies to the NRC Team Leader upon conpl eti on of
t he i nspection project unl ess copies were previously returnedtothe
applicant or applicable design organizations.

4. Not to make further disclosures or copies of inspection notes
that contain potentially proprietary information.

SI GNATURE DATE
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| NFORMATI ON CONCERNI NG POTENTI AL CONFLI CT OF | NTEREST

| nt egrat ed Design Inspection Team

Proposed Team Menber O gani zat i on
My participation in t he I nt egrat ed Desi gn | nspection
of does ( ) does not ( ) involve situations
or relationships of the type set forth in 41 CFR 20-1.5403(b)(1).
In particular, | have ( ) do not have ( ) direct previous

i nvol verent with activities at the plant that I will be review ng
and have ( ) do not have ( ) conflicting roles which m ght bias ny
judgnent in relation to ny work for the NRC. In addition:

1. () I have not been previously enployed by the Applicant to
do sim lar design work.

() | have been previously enployed by the Applicant. (State
the nature of the enpl oynent.)
2. () I do not owmn or control significant anounts of Applicant
st ock.
() | own or control significant anobunts of Applicant stock.

(State the nature of the ownership.)

3. () Menbers of ny present household are not enployed by the
Appl i cant.

() Menbers of ny present household are enployed by the
Applicant. (State the nature of the enploynent.)

4, () My relatives are not enployed by the Applicant in a
managenent capacity.

() My rel ati ves are enpl oyed by t he Applicant in a nanagenent
capacity. (State the nature of the enploynent.)
In the above statenent, the "Applicant” is construed to nean the
applicant ( ), the architect-engineer
), or the NSSS vendor
( ) for :
Si gnat ure Dat e
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