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93804-01 | NSPECTI ON OBJECTI VE

The obj ective of the risk based teami nspectioneffort isto assess
t he operational readiness of a commercial nuclear power plant

utilizing risk information presented in a reactor plant's site
specific probabilisticrisk assessnment (PRA), or ot her genericrisk
i nformation. The inspection focuses on safety significant

conponent s and potential accident mtigationandrecovery actions.

| nspections conducted in accordance with this procedure are to
determ ne that:

01.01 Pl ant chal |l enges are m nim zed.

01.02 Safety systenms, equipnment, and conponents wll be
avai l abl e, reliable, and operable.

01.03 Pl ant operat ors are capabl e of recogni zi ng and r espondi ng
appropriately to plant chal |l enges, and capabl e of conductingtinely
and effective accident mtigation and recovery acti ons.

01.04 The |i censee has appropriately factored avail able risk

information into the reactor plant's prograns, procedures and
desi gn.

93804-02 | NSPECTI ON REQUI REMENTS

02.01 PRA Revi ew Phase. This procedure assunes that a PRA or
an i ndi vidual plant evaluation (IPE) has been devel oped for the
sel ected reactor plant. In other cases, generic risk information

may be used to prepare a representative set of potential events.
An i ndividual who possesses the expertise in PRA nmethodol ogy
necessary to extract risk informationw || be assi gned by t he regi on
to performthe foll ow ng:
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a. Rank all acci dent sequences by core damage frequency. If core
damage frequency i nformationis not readily avail abl e, proceed
with the requirenents of 02.01.c.2, bel ow
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Sel ect t he dom nant acci dent sequences conpri sing at | east 90
percent of total core damage frequency for the reactor pl ant.

Sel ect one of the two follow ng options (02.01.c.1 or c.2),
as appropriate, for fault tree informtion.

1. Limted Fault Tree Infornmation. | dentify accident
initiators, systeni conponent failures, potential operator
errors, basic events, and recovery actions for the
sel ected dom nant acci dent sequences (that is, essen-
tially, develop alist of potential events). Rank these
items by their associated core nelt frequencies.

2. Extensive Fault Tree Information. ldentify the cut sets
conprising at least 70 percent of the core damage
frequency for each sel ect ed donm nant acci dent sequence.
For each sel ected cut set, identify the potential events
(initiating events, conponent failures, |ogic and control
failures, and human errors) which conprise the cut set.
Rank the identified potential events by the relative
i nportance neasure (RIM. The RIMcan be cal cul at ed by
addi ng the frequencies of all cut sets in which the
potenti al events appear (these val ues may be converted to
whol e nunbers by nmul tiplication by a conveni ent nunber,
such as one mllion). |If the Fussel-Vesely |Inportance
Measure (FVIM is given in the PRA, rank the potenti al
events by FVIMinstead of RIM

Adj ust the list of potential events based on known changes i n
pl ant configuration and/or plant operating and energency
procedures, or based upon strong post-PRA trends in plant
operating history or conponent availability, reliability, or
operability indicators. Apre-inspectiontrip (in addition
to that of 02.02e below) may be necessary to obtain plant
nodi fi cati on and/ or operating experience informationfor this
step of the PRA review

Elimnate those potential events which are judged to be
|argely or totally insensitivetoinspectioneffort (e.g. the
frequency and severity of initiatingevents such as hurri canes
aretotallyinsensitivetoinspectioneffort). However, their
initial effect on reactor plant systens nay be mtigated
t hr ough nodi fi cations and operator actions. This aspect of
hurri canes could therefore be inspected.

El i m nate those potential events reviewed i n recent i nspec-
tions.

Conmbi ne potential events involvinglike conponents that can
be inspected as a group (add their core damage frequency
val ues) .

El i m nate the | owest ranking (smal | est core damage frequency
val ue) potential events to obtain alisting of the 20 to 40
hi ghest ranki ng potential events for the reactor plant.
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i. Alongwiththe ordered|lists of potential events, providethe
t eam| eader wi t h descri pti ons of the maj or acci dent sequences
fromwhi ch they were derived. Develop up to three accident
scenarios for simulation or control room wal k down.

02.02 Team Leader Preparation Phase

a. The team | eader will develop inspection lines of inquiry
t hrough review of the PRA and the PRA derived i nfornmation
provided in 02.01 above.

b. The teaml eader will finalizetheinspectionteamconposition
based on the i nspection |ines of inquiry devel oped in 02.02a
above.

c. Theteamleader will prepare aninspection plan consisting of
i nspection matrices of teamnmenbers versus potential events
and their associated |ines of inspection inquiry.

d. The teamleader will prepare a prelimnary schedul e of the
on-site activities of Section 02.04 bel ow.

e. The teaml eader, or an assigned teamnenber, will visit the
i censee's reactor site, engi neering organization, and (if
necessary) sinulator and corporate headquarters to obtain
needed plant specific plans, training plans, draw ngs,
reports, procedures, and operating history information.

02. 03 Team Pr epar ati on Phase

a. The inspection teamw |l neet for one week prior to the
i nspectionto study theinformation devel oped, prepared, and
collected in Sections 02.01 and 02. 02 above.

b. Teamnmenbers will obtain and revi ewgeneric data whi ch may be
hel pful in understanding the root cause of the potenti al
events.

c. Theteamnmenbers will assist theteamleader inthe finaliza-
tion of the inspection plan and i nspection schedule. A plan
for acci dent sequence sinul ation (or control roomwal k down)
wi |l be devel oped.

d. The teaml eader will coordi nate i nspecti on schedul e changes
with the |icensee, as necessary.

02. 04 On-Site Inspection Activities. Appendi x B of the
procedure provi des exanples of inspection checklists which the
i nspectors may prepare and use during the on-site phase of the
i nspection. Beloware typical inspectiontechniques and program
mat i ¢ and topi cal |ines of inspectioninquiry, not all of which may
necessarily be used in any particul ar inspection.

a. Plant WAl k- Throughs. The inspectors will focus onthe status
of equi pment and roons inportant to the interruption and
mtigation of the identified high frequency core danmage
sequences.
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b. Maintenance Reviews. The inspectors will determnm ne whet her
preventive and corrective nmaintenance procedures (and
prestaged materials) are adequate for effective and tinely
preservation and repair of equipnment inportant to high
frequency core damage sequences.

c. Surveillance and Calibration Reviews. The inspectors wll
determ ne whether selected surveillance and calibration
procedur es adequately address the performance of equi pnent
i nportant to high frequency core damage sequences.

d. Operations Reviews and Acci dent Sinulations. The inspectors
w || determ ne whet her high frequency core damage sequences
have been adequately considered by the |licensee through
procedure reviews, training records reviews, operator
i nterviews, and t he observation of accident sinulations (if
conducted). The extent to which avail able risk information
has been factored i nt o energency operati ng procedures shoul d
be addressed whether or not accident sinulations are con-
duct ed. When sinul ati ons are conducted, particul ar enphasi s
shoul d be placed on high core damage frequency acci dent
sequences and the extent to which the emergency operating
procedures reflect available risk information.

e. Plant Challenge Mnimzation and Mtigation Reviews. The
i nspectors will address, during all of the above and ot her
i ndependent inspection activities, whether plant hardware
configurations and procedures for operations, maintenance,
surveillance and calibration mnimze the frequency and
mtigate the severity of the identified accident sequence
initiating events.

f. Performance | ndicator Reviews. Although this inspectionis
not programuati c based, a perfornmance i ndi cator revi ewwhich
relates to on-site progranms may be conducted to clarify the
sources of identifiedI|icensee weaknesses. Table 1 provides
recommended perfornmance i ndi cators and eval uationcriteriato
be used in evaluating |icensee performance.

g. Admnistration/Records Foll ow on Reviews (as necessary). Wen
weaknesses are identified in a |licensee program such as
mai nt enance, surveillance, or calibration, adetailedreview
of stationrecords and the adm nistrative procedures for that
programshoul d be conducted. The reviewis not intended to
be PRA focused. The adm nistration/records review should
address howeffectively thelicensee controls foll omup acti ons
for safety rel ated events withinthe programof i nterest. The
reviewis intended to devel op sufficient information for a
concl usi on as t o whet her the defi ci enci es noted during the PRA
focused portion of the i nspection were isol ated or evi dence
of a nore general nmanagerial problem The concl usi on,
i ncorporatedintheinspectionreport, will serve as support -
ing rationale for the conduct of regional and/or |icensee
foll owup activities, as appropriate.

02. 05 Report Witing Phase. All teamnenbers will partici pate,
in a single location, in an approximtely one week | ong report
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writing phase. The inspection will be docunented in a standard
i nspectionreport and credited to this inspection procedure. The
report shoul d address equi pnent avail ability, operator performance
and the mnim zation of safety system chall enges.

93804- 03 | NSPECTI ON GUI DANCE

Ceneral Guidance. The followi ng definitions are providedtoaidin
under st andi ng and conpleting the activities discussed in this
procedure. Although not necessarily identical to PRA industry
definitions, they are consi dered sufficiently consistent toaidin
t he proper interpretation of ternsinthis procedure or i ndustry PRA
docunent s.

Definition of Terns

Acci dent Sequence. A conbination of an initiating event and
subsequent front-line systemfailures/successes that result in sone
defi nabl e negati ve outcone (such as a certain core danage state or
a certain nmde of off-site rel ease of fission products). Accident
sequences occur as one of a variety of possible combinations of
conponent and operator failures called cut sets.

Availability. The probability that a system or conponent wl|
perform satisfactorily when called upon, whether already in
operation or in a standby status.

Basi c Event. Cbservable failure of conponent or human action.

Chal I enge (Pl ant Challenge). An event which requires plant
equi pment or operators to respond to prevent a negative out cone such
as core damage.

Consequence. Adefinabl e negati ve outcone of an acci dent sequence.
Frequently this termrefers totheoff-site public health effects
and property damage associ ated with a core damage scenari o which
breaches contai nment .

Cont ai nnment Response. The predicted | evel of containnment system
resistance to fission product transport.

Core Damage Frequency (Core Melt Frequency). The frequency (in
events per reactor year) that a gi ven acci dent sequence wi || occur
and result in a specified reactor core danmge state.

Cut set. Generally referstoa "mniml cut set"” consisting of a
m ni mum conbi nati on of faults which |ead to a specified negative
out conme (such as a systemfailure). The faults may be equi pment
failures, logicor control failures, and/or human errors. Cut sets
can be thought of as unique versions of fault sequences.

Donm nant Acci dent Sequence. An acci dent sequencewith arelatively
| arge core damage frequency value or arelatively |l arge probability
for releasing fission products from contai nnment.
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External Initiator. An event which chall enges a reactor plant by
affecting | arge nunbers of unrel ated conponents. Fires, stornms,
eart hquakes, airplane crashes and fl oods are all external initia-
tors.

Fai l ure Mbde ( Conponent Failure Mode). The specific manner i n which
a gi ven conponent doesnot succeedinperformngits safety function
in a given accident scenario.

Fault Tree. Al ogic diagramshow ng all possible conmbinations of
equi prent failures and human errors sufficient to prevent a
front-line or support systemfromperformng its safety function.

Front-Line System A systemwhich provides a basic safety function
of areactor plant (such as reactivity control, nmai ntenance of core
wat er i nventory or pressure, core cooling or contai nnent cooling).

Human Factor. The positive or negative effect of the operator on
the reactor plant. This includes operator errors of both conm ssion
and om ssi on.

| nport ance. A neasure, on a relative scale, of the safety
significance of a given potential event conpared to ot her potenti al
events.

| ndi vi dual Pl ant Evaluation (I1PE). An NRC-required evaluationto
identify plant vulnerabilities and pl ant-specific features inportant
to risk.

Internal Initiator. An event which chall enges a reactor plant by
affecting (at least initially) only one conponent, piece of
equi pment, or system Such events nay be either conponent fail ures
or human errors.

Line of Inspection Inquiry. Afact, topic, or general area which
requires further information for final resolution.

Operability. The capability of a system subsystem train,
conponent, or device to performits specified function(s), in
addition to all necessary attendant instrunentation, controls,
normal and energency electrical power sources, cooling or seal
wat er, | ubrication, or other auxiliary equi pnent al so bei ng capabl e
of perform ng their rel ated support function(s). See |Inspection
Manual Part 9900, STS Section 1, "Operability."

Potential Events. Basic events in PRA, such as individual safety
significant accident initiators, conmponent failures, human errors,
and accident mtigation and recovery actions.

Probability. The likelihood, expressedin events per reactor year,
that a specific event will occur.

Procedure Error. This termenconpasses ni stakes inthe preparation
and pronul gation of instructions to operators of plant equi pnment.
This termdoes not address operator errors in the performance of
pr ocedur es.
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Reliability. The expectation of continued sati sfactory performance
of a piece of equipnment once it has begun operation (see the
definition of "availability" above).

Ri sk. The probability of an event "coupl ed” with or nultiplied by
the severity of the consequence of that event. Therefore, core
damage frequency itself specifies no "risk"” unless the severity of
t he damage (the core damage state) is otherw se indicated.

Safety Significance. The status of a factor such that its
degradati on or inprovement would result in a nore than m nimal
change in overall plant risk.

Support System A systemwhich nust successfully function for a
front-line systemto performits safety function (such as the
el ectrical power support systemfor emergency core cooling system

punps) .

A probabilistic risk assessnent (PRA) is an attenpt to apply
equi pment and operator error information and "and/or"” fault |ogic
(Bool ean Al gebra) to quantitatively nodel the frequencies and
consequences of reactor accidents. PRAs may address both interna

accident initiators (such as pipe breaks, valve failures, and
operat or errors) and external accident initiators (such as storns,
eart hquakes, and fires). Fires are consi dered by PRApractitioners
to be external because they, |ike earthquakes and storns, lead to
t he derangenent of |arge nunmbers of unrel ated conponents.

PRAs soneti nes go beyond t he conput ati on of core damage frequenci es
t o nodel contai nment response, fission product transport phenonena,
and public health consequences. In this way PRAs becone truerisk
studies rather than sinply "core nmelt frequency" studies.

Not all PRAs assess all aspects of plant risk. Sonme PRAs are
limtedto conputing core damage frequenci es, whil e not addressing
whet her fission products will breach contai nment and be transported

off-site. These are terned Level | PRAs. A Level 11 PRA goes
further to describe the events | eading to contai nnent failure. A
Level 111 PRA describes the expected off-site consequences after

contai nnent failure.

Equi prent and conponent failures are nodel ed using one of two
di stinct nethodol ogi es, both of which may be used within the sane
PRA:

1. Component Level Analysis. The design of actual plant
conponents is considered in specifying failure nodes and
failure frequencies. This approachis time consum ng, conpl ex
and expensi ve.

2. Hi storical. Industrial failure data for identical or simlar
equi pnment to that actually installedinthe plant is usedto
specify failure nodes and failure frequencies. This approach
is less exact but nuch |less costly than conponent |eve
anal ysis. Conponent failure nodes are nuchless likelyto be
identified when historical failure information is used.
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Probabilistic risk assessnents are used to focus i nspection |lines
of inquiry on safety significant conponents and practices. It is
not i nt ended t hat PRA gui ded i nspecti on pl ans be hi ghly prescriptive
nor that the PRA be a "day-by-day" inspection guide to the team
menbers. It isintendedthat i nspectionteamnenbers be allowedto
i nspect freely wi thout undue regard to the nature of the original
PRAinformationwhichinitiatedtheline of inquiry, insofar asthe
readi ness of the reactor plant and t he operators to respond to pl ant
chal | enges i s bei ng addressed. Figure 1 provi des an overvi ewof the
rational e of PRA driven inspections.

It i s possiblethat potential events of high safety significance may
have root causes of failure which are insensitive to i nspecti on.
That is, it may becone clear during the preparati on phase or the
on-site inspection phase that further i nspectioneffort, for any of
a variety of reasons, will not enhance reactor safety. At the
di scretion of the teaml eader, such |lines of i nspectioninquiry my
be dropped.

Speci fic Gui dance

03. 01 PRA Revi ew Phase. An inspection pl an shoul d be devel oped
using theriskinsights of postul at ed acci dent sequences, subsequent
core damage frequency, and event inportances. |If the necessary
techni cal expertiseis not present withinthe region conductingthe
i nspection, the Ri sk Applications Branch of the Office of Nucl ear
React or Regul ati on (PRAB/NRR) wi | | assi st inthe performance of the
PRA revi ew phase of this inspection. It is also possiblethat, if
no site specific PRA has been developed for a reactor plant,
PRAB/ NRR nay be able to use generic PRA insights to prepare a
representative set of potential events. Appendi x A provides
det ai | ed exanpl es of typi cal tabl es produced during the PRArevi ew
phase of this inspection.

a. - b. No inspection guidance.

c. Not all PRAs provide extensive fault tree cut set i nfornation.
Some PRAs rely on extensive and detai | ed event trees; thus two
options are provided.

d. - g. No inspection guidance.

h. Potential events will typically be selected based on their
i nvol venment with high totals of core damage frequency.
However, the PRA revi ewer may deemit appropriate, based on
t he nature of the PRAiIinformation, to select sonme potenti al
events because of their appearance in | arge nunmbers of cut
sets (frequency of appearance i nportance) or their status as
acci dent sequence interrupters. The tables in Appendi x Aare
an exanpl e of both frequency of appearance and total core
damage frequency inportance indicators prepared by the PRA
revi ewer.

i. No inspection guidance.

03. 02 Team Leader Preparation Phase. The teaml eader will be
an experienced i nspector capabl e of managi ng a nmul ti-di sciplinary
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i nspection team He is responsible for sending the site access
letter to the licensee and coordinating team schedul es and
| ogi stics. He | eads the entrance and exit neetings with the
licensee. He interfaces with the |licensee during the inspection,
usual 'y t hrough a desi gnated | i censee point of contact. He briefs
and assigns work to the teamnmenbers and coordi nates teamacti vi -
ties. He conducts the daily team neetings and ensures that the
i nspection remins focused on m ni m zati on of chal | enges, equi pnent
avai lability and operational readiness.

a. The inspection teamleader will reviewthe PRA and the PRA
derived i nformati on provided in 02.01h above. The teaml eader
will identify the |ines of inspection inquiry for the PRA

focused i nspection (i.e. the initiating events, front line
systens, support systems, roons, equipnent, conponents,
mtigating features, progranms [e.g. maintenance, surveil -
| ance], and operator actions associ ated with each potenti al
event). To the extent providedinthe PRA, conponent failure
nodes will be identified.

The team | eader will judge whether the inspection |ines of
i nqui ry shoul d be organi zed al ong programmati c area, engi neer -
ing specialty or safety systemlines.

The team | eader should be trained in PRA nethodol ogy and
techni ques so that he nmay effectively apply the PRA revi ew
results inthe devel opnent of the inspectionlines of inquiry.
The team | eader should have taken the "PRA Basics for
| nspection Application” course. O her PRA rel ated courses
such as "PRA Fundanent al s" and "Acci dent Phenonenol ogy and
Cont ai nnent Response” woul d be desirabl e for this individual
to have taken.

b. Four to six experienced i nspectors (who have taken the "PRA
Basi cs for Inspection Application” course or an equival ent
regional training course) will nmake up an i nspectionteamas
fol | ows:

1. Team | eader/systens engi neer

2 Mechani cal engi neer

3 El ectrical engi neer

4. Instrunmentation and control engineer
5

Specialists in programmtic areas (such as operati ons,
mai nt enance, surveillance, fire protection, quality
assurance, calibration, health physics), technical
di sci plines (such as netal | urgy, seisnic desi gn or hunman
factors) or systemfunction and desi gn (such as reactor
protection, or core design and control) will be assi gned
to the team as indicated by the results of the PRA
review. Such specialists may be available within the
region or fromNRC Headquarters and nay repl ace one or
nore of the engineers at the team | eader's discretion.
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The team | eader will reviewthe technical expertise of the
prospective team nenmbers and consi der whet her team menber
addi ti ons or repl acenents are necessary, given the |ines of
i nspectioninquiry suggested by the PRAiInformati on. The PRA
review results will thereby drive the conposition of the
inspection team

Appendi x A provi des an exanpl e of an i nspection plan matri x
which rel ates specific conponent failures to programmuatic
i nes of inspectioninquiry. Avariety of such matrices nmay
be necessary to determ ne i nspector assignnents and provi de
the i nspectors with the PRA I nsi ghts necessary to achi eve the
inspectiongoals. It isleft totheteamleader, based onthe
identified lines of inspection inquiry, to determ ne the
specific types of matrices to be devel oped for each i nspec-
tion.

The teaml eader will not normal |y assi gn hinmsel f any i nspec-
tion lines of inquiry so that he may adequately manage the
i nspection effort.

The on-site inspection activitiesinclude plant wal k-throughs,
i ndi vi dual inspectionefforts, and acci dent sinul ations (to
be conducted on the |icensee's plant specific sinmulator) as
listedin Section 02.04 above. The teaml eader will coordi -
nate this schedule with the |licensee.

Since a PRA-focused teami nspecti on does not differ greatly
in duration (approximately two weeks) or in execution from
nmost ot her teaminspections, standard schedul i ng, organiza-
tional, and inspection techniques are enployed as foll ows:

1. Entrance neeting.

2. Visual inspections of equi pnment and roons, investigation
of sources of plant challenges, operator/technician
interviews, observation of operator and technician
performance during |li censee conduct ed si nmul at ed oper a-
ti onal events and mai nt enance, surveill ance and cal i bra-
tion activities, and programmtic oriented paperwork
revi ews.

3. Daily team neetings to consider findings.

4. Daily team | eader neetings with a designated |icensee
poi nt of contact for the inspection.

5. Pre-exit neeting to review, finalize, and critique the
presentation of the inspection findings.

6. Exit meetingwththelicensee, resident inspector, and
appropriate regional representatives.

The pre-inspection trip is critical to the success of the
i nspection dueto theinportance of addressing the root causes
of potential events. A plant operator's readi ness to cope
with emergency or severe accident sequences is eval uated

| ssue Dat e: 01/ 15/ 92 - 11 - 93804



03. 03

03. 04

93804

t hrough sinmul ations (on a conputer controlled control room
si mul ator) or through control roomwal k-downs. Therefore, a
maj or objective of the pre-inspection trip is to obtain
pre-existing and pertinent sinulation procedures fromthe
pl ant specific simulator, if in existence. Plant operating
experienceisveryinportant in"finetuning" theinformtion
provided in the PRA. Plant docunents are crucial in estab-
lishing actual hardware availability, reliability and
operability rates. Specific documents which may aidin root
cause of failure determ nations are di scussed i n Appendi x C.

Team Pr epar ati on Phase

No i nspection gui dance.
There are many docunents whi ch may assi st the i nspectors in
t he determ nati on of generic root causes of failure of plant
conponents, equi pnment and systens. Appendix C provi des an
extensive listing of such docunents.

d. No inspection guidance.

On-Site Inspection Activities

Pl ant WAl k- Thr oughs

1. Plant wal k-throughs should enphasize the roons and
| ocati ons whi ch contai n systens, equi pnment and conponents
inportant to the interruption or mtigation of the high
frequency cor e damage sequences i dentified duringthe PRA
review and inspection plan devel opnent phases of the
i nspection. The inspectors shoul d pay speci al attention
t o whet her the |l i censee has factored operability inform-
tion into reactor plant housekeeping prograns and
equi pment confi gurations.

2. Pre-marked P& Ds, equi pnment operating procedures and a
know edgeabl e pl ant operator will assist in nmaking the
pl ant wal k-t hroughs producti ve.

3. The accuracy and legibility of the posting of roons,
cubi cl es, bays and equi pnent shoul d be not ed.

4. Speci al enphasis shoul d be pl aced on | ocati ng nodi fica-
tions (such as docunent ed or undocunent ed j unpers) whi ch
depart fromthe configuration assuned in the PRA

5. Environnmental factors which have the potential to cause
concurrent failure of redundant equipnment (such as
sprinklers) should be noted.

6. Accident specific environnmental factors (such as steam
pl umes) whi ch may reduce t he capability of operators and
equi pnment to performtheir safety functions should be
addr essed.
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7. Equi pnment operability at normal, | ocal and alternative
control | ocations under normal and acci dent conditi ons
shoul d be consi der ed.

b. Mai nt enance Revi ews

1. Sel ectedrecords of preventive and corrective mai ntenance
activities conducted during thelast two years shoul d be
reviewed, with enphasis on the identified inportant
systens, equipnent and conponents and their failure
nodes. The i nspector shoul d check for reasonabl eness of
performance frequency, procedural conpliance, presence of
appropriate approval signatures, adequate technician
qual i fications, correct parts replacenent, conformance
wi th vendor requi rements, appropriate post-mintenance
testing coverage and retest criteria, and supervi-

sory/ QA/ QC si gnat ures.

2. At |east one mmintenance activity should be observed
during actual or sinulated performance.

3. Reviewthelicensee's programfor trendi ng of corrective
mai nt enance probl ens. Not e whether the |icensee has
conducted the engineering evaluations necessary to
identify root causes of failure and has i nplenented
appropri ate procedural changes i ndi cated by t he eval ua-
tions. Note that the PRA's nom nal equi pnent avail abil -
ity and reliability information may not be in total
agreenent with operating experience.

4. Determ ne whet her the extracted PRAi nformati on suggests
that certain corrective mai ntenance activities my need
t o be conducted on an enmer gency basi s during an acci dent
sequence. Li censee preparations for such activities
shoul d be revi ewed.

5. Multiple conponent failures may be necessary for an
acci dent sequence to proceed. Det er mi ne whet her the
i censee i s cogni zant of which conponents are acci dent
sequence i nterrupters and has appropri ately enphasi zed
the prevention of probable failure nodes of these
conponents in the maintenance program

C. Surveill ance and Calibration Revi ews

1. Surveillance and Calibration activities to be revi ewed
should berelatedtotheidentifiedpotential events and
conponent failure nodes. Special enphasis should be
pl aced on surveill ances and cali brations whi ch address
t he performance of conponents which are known acci dent
sequence interrupters.

2. At |east one surveillance and one calibration activity

shoul d be observed during actual or sinulated perfor-
mance.
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3. The records of recently conducted surveillance and
calibration activities should be reviewed to establish
t hat acceptance criteria are appropriate, frequency of
performance i s reasonabl e, the procedures are technically
adequat e, technicians had appropriate qualifications,
restoration|ineups were accurat e and perfornmed sati sfac-
torily, and that test failure foll owp was conprehensive
and aggressive. Reference to technical specifications
and vendor techni cal manual s nay be hel pful i n conducting
this review

Operations Reviews and Accident Sinul ati ons

1. Normal, abnormal and energency operating procedures
should precisely identify equipnent, be technically
correct, clearly witten, and adequate for the preven-
tion, mtigation of and recovery from the dom nant
acci dent sequences being addressed by this inspection.

2. Interviewswithlicensed and unlicensed pl ant operators,
training records reviews and normal, abnormal and
ener gency procedure revi ews shoul d be conducted. During
interviews, operator famliarity with the characteristics
and | ocati ons of plant equi pnent, | ocal and/or alternate
control devices, conmunications equi prent and envi ronnmen-
tal survival equipnent, plant procedures and high
frequency core damage shoul d be addressed. Particul ar
enphasi s shoul d be pl aced on operator know edge of the
entry points for synptom ori ented emergency operating
procedures, if any.

3. A plant specific sinulation of dom nant accident se-
guences on a station simulator may or may not be con-
ducted as part of the ri sk focused assessnent. The team
| eader and regi onal managenent wi I | nake every effort to
have simul ati ons conducted on station simulators, if
avai lable. If a plant or station specific sinulator is
avai | abl e, pl ant operat or conduct of high frequency core
danmage scenari os on the si mul at or shoul d be request ed by
the team| eader. Appendi x B provi des a checkli st which
may be used when observing sinmulations of plant chal -
| enges and operator responses.

Pl ant Chall enge M nini zation and Mtigation Reviews. No
i nspecti on gui dance.

Perf ormance I ndi cator Reviews. As indicatedin Table 1, the
performance i ndi cat ors may be eval uat ed by i nspecti ng sone of
t he applicable licensee prograns |istedinthe second col umm.
The third colum in the table provides the evaluation
criteria. For exanple, the evaluation of the performance
i ndi cator "Preventive Measures” may be done by | ooking i nto
the licensee' s surveillance program This couldinvolvethe
exam nati on of surveillance procedures, records, and the
nat ure of past surveillance findings. This information nmay
be used to determne if the visual inspection activities
conducted by the licensee are effective in achieving the

- 14 - | ssue Dat e: 01/ 15/ 92



obj ectives of the surveillance program The overall eval ua-
tioncriterionfor thisis characterizedinthethird colum
of the table as "Effective visual inspection procedures”.
Simlarly, other recommended progranms and the associ ated
criteria for the evaluation of "Preventive Measures" are
listed in colums two and three, respectively.

g. Adm nistration/Records Foll ow on Revi ews (as Necessary). No
i nspecti on gui dance.

03. 05 Report Witing Phase. No inspection guidance.

93804- 04 RESOURCE ESTI MATE

The direct inspection effort necessary to fully inplenent this
i nspection procedure is estimted to be 400 hours, based on five
i nspectors on site for two weeks. This estimate is for pl anning
pur poses only, and the actual effort for a specific plant may be
substantially nore or |ess.

93804- 05 REFERENCES

10 CFR 50.55a(g), "Inservice |nspection Requirenents."

NUREG CR- 1050, "Probability Risk Assessment (PRA) Reference
Docunent, " Septenber 1984.

NUREG CR- 2300, Vol. | & Il, "PRA Procedures Guide," January 1983.

NUREG CR- 3085, "Interi mReliability Eval uati on Program Anal ysis
of the M| Istone Point Unit 1 Nucl ear Power Pl ant," February 1983.

NUREG CR 3511, "InterimReliability Eval uati on Program Anal ysis
of the Calvert Cliffs Unit 1 Nuclear Power Plant,"” March 1984.

NUREG CR- 4377, "Eval uations and Utilizations of Ri sk I nportances,"”
August 1985.

NUREG CR- 5637, "Generic Risk Insights for Wstinghouse and
Conmbusti on Engi neering Pressurized Water Reactors, " Novenber 1991.

NUREG CR- 5692, "Generic Ri sk I nsights for General Electric Boiling
Wat er Reactors,"” May 1991.

Regul atory Guide (RG 1.33, "QA ProgramRequirenments (Operation),"”
Appendi x A "Typi cal Procedures for Pressurized Water Reactors and
Boiling Water Reactors," August 16, 1978.

RG1.71, "Welder Qualification for Areas of Limted Accessibility,"
Decenmber 1973.

RG 1. 39, "Housekeepi ng Requi renent s for Wat er - Cool ed Nucl ear Power
Reactors, " Revision 2, Septenber 1977.
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NRC Generic Letter 83-28, "Required Actions Based on Generic
| npli cati ons of Sal em ATWS Events,"” July 8, 1983.

END

Attachnments:
Figure 1, Rationale of PRA Driven |Inspections

Table 1, Performance |Indicators and Evaluation Criteria

Appendi ces:

A. Exanpl es of PRA Revi ewand I nspecti on Pl an Devel opnment Tabl es
B. | nspecti on Checklists

C. Sour ces of Pl ant and Conmponent Operational Data and Rel at ed

I nterpretative Anal yses
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Figure 1

RATI ONALE OF PRA DRI VEN | NSPECTI ONS
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TABLE 1

PERFORMANCE | NDI CATORS AND EVALUATI ON CRI TERI A

Performance I ndicator Related Prograns Evaluation Criteria

Equi pnent Availability

Preventi ve Measure Surveil | ance NEf f ecti ve vi sua
i nspection procedures

Adm ni strative \Equi pnment tagging &
posti ng
\Housekeepi ng
Preventive "Ti mel i ness
Mai nt enance NEQ Program
| npl ement ati on Corrective "Post - mai nt enance
Mai nt enance testing

& restoration
NEqui pment failure

Trendi ng Fire Prevention \Potential fire
sour ces/
det ecti on
QA/ QC NEf f ecti veness
Fai l ure Detection Surveill ance & NTi mel i ness
Cal i bration Vi sual surveill ances

"Alarnms & i ndicators
"\Procedural adequacy &
system restoration
\Staff qualification &

conduct of tests

Corrective Measure Surveillance & NAdequat e procedures &
Cal i bration conduct of test
"\Rest orati on of system
&
Corrective "As Left" conditions
Mai nt enance "Ti mel i ness

"\Resol ution of failure
root - causes

\Staff famliarity and
qual i fication
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TABLE 1 (Conti nued)

Performance I ndicator Related Prograns Evaluation Criteria

Staff Readi ness

Procedure Operati on NAccuracy, clarity
system | i neups

Human Factors Si mul ati on \Junpers & connectors
NEqui pnent

accessibility
and identification
\Emer gency access &
conmuni cati ons

Recor ds "Nunmber of Fail ures
due to human errors

Docunent El ectri cal "\Breaker |l oad |ists
P&l Ds, wiring
di agr ans,
manual s

Staff Qualification Operati on \Fami liarity with

equi prment

\Knowl edge of

Al ternate
met hods and | ocal
oper ati ons

"Det ection of events,
failures, & isolated
equi prment

\Fami liarity with

Al ar ns,
i ndi cators, &
pr ocedur es

"TS and safety

awar eness

93804 Table 1 T-2 | ssue Dat e: 01/ 15/ 92



APPENDI X A
EXAMPLES OF PRA REVI EW AND | NSPECTI ON PLAN DEVELOPMENT TABLES

Tabl e A. 1 is an exanpl e of the ranki ng (by a PRA expert) of dom nant
acci dent sequences by core damage frequency where t he sequences were
descri bed t hrough the use of an al phanuneri c codi ng schene. Note
that the PRA reviewer does not subsequently have to conduct an
anal ysis of the typically | arge nunber of conponent fault trees and
acci dent sequence cut setstoidentify therelevant potential events
| eading to core damage.

Table A.2is an exanpl e listing of potential events derived fromthe
acci dent sequence codes of table A.1. Eleven of the nost doni nant
acci dent sequences were analyzed in devel oping Table A. 2.

Note that the potential events of Table A 2 were assigned both a
frequency of appearance inportance i ndex and a total core damage
frequency (times 1,000,000) inportance index ("Potential Event
| nportance I ndex"). Note also that, inthis table, the potenti al
events remai n cat egori zed rat her t han ranked by one or t he ot her of
the inmportance indices. It is later, fromthe ranked potenti al
events and their constituent conponent/operator faults, that the
t eam| eader can judge whet her i nspection | ines of inquiry should be
organi zed al ong programmati c area, engi neering specialty or safety
system | i nes.

Table A. 3 relates specific conponent failures (derived from
potential events) to programatic |ines of i nspectioninquiry. Note
t hat Tabl e A. 3 was devel oped froma di fferent PRAthan Table A. 1 and
Tabl e A 2.
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Table A. 1 Exanple listing of dom nant acci dent sequences
(MIllstone Unit 1 IREP results)

[ THIS PAGE | NTENTI ONALLY LEFT BLANK]
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Legend used in Table A1

[ THIS PAGE | NTENTI ONALLY LEFT BLANK]
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Tabl e A 2 Exanple of potential events listing
(MIllstone Unit 1 IREP results)

[ THIS PAGE | NTENTI ONALLY LEFT BLANK]
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Tabl e A.3 Exanple of inspection matrix
(Calvert Cliffs Unit 1 teaminspection plan)

[ THIS PAGE | NTENTI ONALLY LEFT BLANK]
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APPENDI X B

| NSPECTI ON CHECKLI STS

A. PHYSI CAL PLANT WALK- THROUGH CHECKLI ST

The follow ng areas should be observed during the wal k-through.

1.

Fire prevention and detection

a. Detectors

b. Flammble materials and potential fire sources

c. Electrical ground wires and exposed el ectrical wires
d. Fire barriers, and doors

Gener al Housekeepi ng

a. Cleanliness (e.g., tools, waste, storage, etc.)
b. Emergency lighting

c. Unusual conditions (e.g., security doors, |eaks)
Equi pnent

a. Cracked or broken parts

b. Foundations, supports, restraints and snubbers
c. Corrosion

d. Leaks

e. Runni ng sounds

f. Nanepl ates, markings and tags, identification and
posting of roonms, systens and equi pment

g. Local indicators
h. Insulation and heat tracing

i Evi dence of excessive nobvenent as a result of water
hammrer
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j. Mssing handles, nuts and bolts

k. M salignnent and vibration

|. Bearing cooling and nmechani cal over-heating
m  Val ve position and chai n-1 ocks

n. Equi pnment accessibility and control panels

4. Envi r onnent

a. Roomventilation

b. Tenperature and hum dity control

c. Possibleinteractions with adjacent equi pment or the
acci dent environnment that has the potential for
causing nultiple failures of redundant conponent.

B. MAI NTENANCE CHECKLI ST

1. Corrective Miintenance

a. Conpl et ed Mai nt enance

(1) Were required adm nistrative approvals and
reviews conpl eted before and after the work?

(2) Were QA/QC reviews i ncl uded, and was
vendor/ out si de contractor work controll ed?

(3) Did qualified personnel performthe activity?

(4) Were procedures and manual s adequate to perform
the activity?

(5) Were the applicable acceptance criteria nmet?

(6) Was theresol ution and di sposition of deviations
and nonconfor mances adequate?

(7) Were post-naintenance testing, adjustnents, and
cal i brations perforned and docunent ed?

(8) Was post-maintenance operational testing
perfornmed in place, if not, was justification
provi ded?

(9) Wererecurring failures eval uat ed and preventive
nmeasur es i ncl uded (e.g., trend anal yses, generic
inplications, nultiple failures of redundant
conmponents, root causes)?

(10) Were corrective actions and the resol ution
of failures made in a tinely manner?
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(11) Wer e expendabl e parts or materials (e.g.,
filter, lubricant, oil) and replacenent
parts clearly identified and controlled?

Mai nt enance I n Process

(1) Have proper operational personnel been notified
and cl earance issued?

(2) I's an approved work order used?

(3) Are approved procedures, draw ngs, manual s, and
i nstructions used?

(4) Are proper parts and materials used?
(5) Are qualified personnel perform ng the work?

(6) Are qualifiedequipnent, tools, andinstrunents
used?

(7) Are proper junpers and lifted | eads maintai ned?

(8) Are personnel and radiological requirenments
observed?

(9) Have qual i fied per sonnel I sol at ed t he
system conmponents using proper procedures
(taggi ng, opening breakers)?

(10) Are TS LCOs checked prior to the work?

(11) Ar e adequat e systeml i neups and restoration
accompl i shed after conpletion of the work?

(12) Are functional tests adequate and are they
perfornmed after conpletion of the work?

(13) Are instrunent readings and "As Left"
indications withinthe acceptance criteria?

2. Preventi ve Mai nt enance

a.

| ssue Dat e:

Are responsi bilities and nmet hods for establishing PM
frequency defined?

Are PM master schedul es avail abl e and i npl enent ed?

Has an EQ program been established and i npl enent ed
in the PM progranf

Are upgrading prograns established based on
repetitive failures or trendi ng progranf

Have vendor PMprovi si ons been i ncorporatedintothe
progr antf?
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f. Are periodic surveillance inspections perfornmed?

C. SURVEI LLANCE AND CALI BRATI ON CHECKLI ST

1. Surveill ance

a. Conpl et ed Surveill ance

(1)

(2)

(3)
(4)

(5)
(6)
(7)

(8)

Was the test performedwithinthe tine frequency
specifiedinthe Technical Specifications or the
station progranf?

Were tests on punps and valves perfornmed in
accordance with the approved Inservice Test
progr antf?

Wer e approved procedures used?

Were adm ni strative requirenments net, including
reviews and approval s?

Did test results neet the acceptance criteria?
Were tests performed by qualified personnel?
Were appropriate actions taken for situations
where the acceptance criteria could not be
satisfied?

Did tests satisfy the test objectives and did

they include all of the required hardware and
| ogi c?

b. Surveillance in Process

(1)
(2)

(3)
(4)
(5)
(6)
(7)

(8)

(9)

93804 Appendix B

Are approved procedures used?

Have proper operational personnel been notified
and cl earances issued?

Are qualified personnel conducting the test?
| s special test equipnent calibrated?

Are test prerequisites and TS LCOs net?

Are adm nistrative requirenents net?

Does the "As Left" condition neet the acceptance
criteria?

Are appropriate actions takenif thetest fails
to neet acceptance criteria?

Are procedures technically correct, surveillance
obj ectives nmet and are instructions clear?
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(10) Are proper systemlineups and restorations
accompl i shed after conpletion of the test?

2. Cal i bration

a. Conpl eted Calibration

(1) Were approved procedures used?

(2) Didqualifiedpersonnel performthe calibration?
(3) Was calibration equi pnment traceabl e?

(4) Were administrative requirenments met?

(5) Were "As Found" and "As Left" conditions
recorded?

(6) Didthe "As Left" conditions neet the acceptance
criteriaand werethe acceptancecriteriawthin
the TS requirenents?

(7) Were correction factors, conversion factors, and
cal cul ati ons correct?

(8) Were calibrations within the required accuracy
and di d they i ncl ude considerations relativeto
the calibrationinstrument tol erance anddrift?

(9) Were return-to-service provisions satisfied?

(10) Was calibration performed wthin the
prescribed frequency?

(11) | s there a potential for the m scalibration
of redundant conponents?

b. Calibration I n Process

(1) Are approved procedures used?

(2) Are procedures adequate and i nstructional steps
clear to performthe test?

(3) Are qualified personnel perform ng the test?
(4) Have adm nistrative requirenments been satisfied?

(5) Is special calibration equipnment calibrated and
traceabl e?

(6) Are test prerequisites and TS LCOs net?
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(7) Are "As Found" values within the acceptance
criteria? If not, are setpoints adjustedw thin
t he acceptance criteria?

(8) Have acceptance criteriaand setpoints included
al | owances for instrument drift, errors, and
t ol erances?

(9) Is the instrument properly returned to service
after calibration?

D. SI MULATI ON CHECKLI ST

10.

11.

12.

13.
14.

Are Qperators fam liar with the equi pment and procedures?
Are Operators know edgeabl e of the operations?

Are Operators abl e to denonstrate that event synptons can
be detected in a tinely manner?

Are Control roomal arnms and i ndi cati ons adequatel y used
to detect, respond to and recover fromthe events?

Are procedures technically correct and are operational
instructions witten to performthe operations?

Can communi cati ons between the control room and | ocal
operators be established pronptly?

Can energency access to the | ocal equi pnment and roons be
establi shed pronptly, with or without nornmal power for
the security doors or access control conputer?

Are alternate nmethods of operations outside of the
control roomavail abl e, and are operators fam liar with
t he operations?

Shoul d automatic actuations or functions fail, are
operators famliar with ot her optional operations, either
manual |y or locally?

Are operators famliar wth the responses and
consequences of each operation?

Do t he normal and ener gency operati ng procedures i ncl ude
proper check-off lists for valves and system |i neups?

Do oper at ors under st and adm ni strative requi renents under
enmer gency situations?

Are operators famliar with TS requirenents?

Can operators identify abnormal conditions w thout
control room alarnms by using instrunent readings?
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E. ADM NI STRATI ON CONTROLS CHECKLI ST

1. Have witten procedures been inplenented for controlling
station activities? These include:

a. Security and access controls
b. Equi pnment controls, |ocking, tagging
c. Shift and relief turnover
d. Log entry and record retention
e. Bypass of safety functions and junper controls
f. Reporting requirenents
2. Have criteria and responsibilities for designating
safety-rel ated and non-safety-related activities been

est abl i shed?

es for review and

3. Have criteria and responsibiliti
ivities been established?

approval of safety-related act

4. Have provisions to change procedures been est abl i shed and
i npl enment ed?

5. Have criteria and responsibilities of the personne
perform ng safety-rel ated activities been established and
I npl enment ed?

6. Have criteriaandresponsibilities for housekeepi ng and
cl eanliness controls been established and i npl enented?

7. Reviewrecent m nutes of on-site safety reviewcomittee
nmeeti ngs.
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APPENDI X C

SOURCES OF PLANT, SYSTEM AND COVPONENT
OPERATI ONAL DATA AND RELATED | NTERPRETI VE ANALYSES

A. Anal ysis and Eval uation of Operational Data (AEQOD)

1. Trends and Pattern Analysis of Operational Data:
Periodic statistical reports on plant | evel events such
as reactor trips and enmergency safety feature actuation
events.

2. Accident Sequence Precursor Program Technical summary
reports involving system level events of severe
character, i.e., loss of systemfunction. Good source of
i nportant conmon cause failure experience.

3. Engineering Evaluation and Technical Review Reports:
Topi cal reports on sel ected safety significant events or

desi gn weaknesses, indepth, and usually of generic
i nterest.
4. AEOD Sem - Annual Reports: | mportant summary of AEOD

activities and personnel assignnments.

5. Licensee Event Report (LER) and Part 21/50.55(e) Data
Bases: Conputer data bases mmintained by Gak Ridge
Nati onal Laboratory (ORNL) for AEOD. AEODWw || assist in
obt ai ni ng Regi onal access to data bases or providing
specialized reports on demand.

6. NPRDS Trends and Pattern Program Periodic statistical
reports on conponent |evel failure, based on Nucl ear
Plant Reliability Data System (NPRDS) data base.
Designed to flag such problens as excessive conponent
failure trends for specified classes of conponents.

7. Abnormal Occurrence Reports to Congress: Quarterly
reports of safety significant events involving NRC
| i censees.

8. Nonreactor Event Reports: Periodicreports summarizing
events involving NRC |icensees engaged in nonreactor
activities, e.g., fuel cycle, nedical, radiography.

9. Foreign Reactor |Incident Literature: Literature
assenmbl ed by AEOD and periodically distributed.
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B.

C.

| nspecti on and Enf or cenent

Information Notices: Notices summarizing safety
significant events with suggested corrective acti ons of

Bulletins & Orders: Generic or plant specific
nodi fi cation in hardware or procedures requiring action
by l'i censees, frequently based on operational events of

Ri sk Anal ysi s and Operati ons Reports: Research reports
of operational experiences and rel at ed anal yses such as:

a. NUREG CR-1205, "Data Summaries of Licensee Event
Reports of Punps at U. S. Commercial Nucl ear Power

b. NUREG CR- 1331, "Data Sunmmari es of Licensee Event
Reports of Control Rods and Drive Mechani smat U. S.
Commer ci al Nucl ear Power Plants.”

c. NUREG CR-1362, "Data Summari es of Licensee Event
Reports of Diesel Generator at U S. Commerci al

d. NUREG CR-1363, "Data Summaries of Licensee Event
Reports of Valves at U. S. Commercial Nucl ear Power

e. NUREG- 1032, "Eval uati on of Stati on Bl ackout Acci dents

f. InterimReliability Evaluation Program (|l REP) and
React or Safety Study Met hodol ogy Application Program
(RSSMAP) Reports providing Level | PRA Infornmation

Engi neering Technol ogy Reports: Research reports
i ncorporating operational experience. The follow ng
reports, issued under the Nuclear Plant Agi ng Research
(NPAR) Program are excellent sources of inportant
reliability insights at the conponent | evel and provide
state-of-the-art hardware availability indicators.

a. NUREG CR- 4156, "Operating Experi ence and
Agi ng- Sei sm ¢ Assessnment of Electric Mdtors."

b. NUREG CR-4234 "Aging and Service Wear of Electric
Mot or - Oper at ed Val ves Used in Engi neeri ng
Saf ety- Feature Systenms of Nucl ear Power Plants.”

1.
generic inmportance.
2.
saf ety significance.
Nucl ear Requl atory Research
1.
Pl ants."
Nucl ear Power Pl ants."”
Pl ants."
at Nucl ear Power Pl ants.™
on Sel ected Pl ants.
2.
3.

PRA Ri sk-based | nspection Guides (RIGs): RIGs are |li sted
in | MC 2515, Appendix C.
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D. Nucl ear Reactor Requl ati on

1. Independent Assessnents of Site Specific PRA's.

2. Mnutes of Weekly Operating Reactor Events Meeting
conduct ed by Licensing.

E. Reqgi onal O fice

1. Daily reports.
2. Inspection reports.

3. SALP evaluation reports.

F. Nucl ear | ndustry

1. Nuclear Plant Reliability Data System (NPRDS): | NPO
supported data base, contact AEOD for possible data
retrieval

2. INPO Safety Evaluation Reports and Operational and
Mai nt enance Reports: | NPO generated reports invol ving
pl ant events of generic interest, obtainable through
| NPO.

3.  Nucl ear Power Experience: Aservicethat provides a well
organi zed summary of significant operational events of
Li ght Water Reactors.

4. lndustry Supported PRA's: Level I, Il, and Ill PRA's
provi ding a broad range of plant specific informtion.

END
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