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62709-01 | NSPECTI ON OBJECTI VE

01. 01 The objective of this procedure is to independently assess
the extent of <conditions of a |licensee’ s inplenmentation of
Mai nt enance Rule (a)(4) requirenents after significant problens
associ ated with the'l'i censee’s configuration risk assessnent and
ri sk managenent process have been identified. This procedure can
also be used to independently assess the licensee's use of
probabilistic safety assessnment (PSA) and ri sk assessnment tool s for

I mpl enenti ng t he Mai nt enance Rul e 10 CFR 50. 65(a) (4) requirenents.

62709-02 | NSPECTI ON REQUI REMENTS

The scope of the inspection is focused on those speci
requirements |isted bel owthat are necessary to assess t he adequ
of the licensee’s inplenentation of the Maintenance Rule (a)
requirenments. The |nsBect|on may i nvol ve an i n-dept h revi ew of
licensee’s use of SA and Ttisk assessnent tools for
configuration risk assessnent and ri sk managenent process. Due
the variation of PSA nethodol ogi es and anal ytical tools used b
| i censees, this inspection shall be performed by Regional Senjor
React or Anal ysts (SRAs), or Headquarters ri sk analysts supported by

ersonnel who are qualified inspectors and have i ntenance Rul e
rai ni ng. This procedure is to be used in conjunction wth
Suppl emental | nspection Procedure 95002, "Inspection for One

Degraded Cornerstone or Any Three Wite Inputs in a Strategic
Perf or mance Area.”

02.01 Scope of SSCs for (a)(4) Assessnents. Determine if the
i censee has establ i shed an adequat e scope of structures, systens,
or conmponents (SSCs) required for 10 CFR 50. 65 (a)(4) assessnents.
Sel ect a sanple of 10 to 12 SSCs covered by the Mai ntenance Rul e
that the licensee's expert panel has ‘excluded from (a)(4
assessments. The sanpl e shall include high safety-significant S
that are not explicitly nodeled in the |icensee' s PSA, and SSCs
whi ch have been renmoved fromthe (a)(4) |ist of SSCs nodel ed in the
PSA as a result of decisions made by the |icensee’ s expert panel.

02.02 Configuration Ri sk Assessnents. Determne if the |icensee
has adequately assessed the overall effect on the perfornmance of
safety functions when SSCs are renoved from_ service for
surveillance or mai nt enance  activities. bt ai n pl ant
oper ati ng/ mai nt enance records for at least two or three nonth

peri ods of hi gh mai ntenance activities during power operation wt

a particular focus on periods when trainS of conmponents were
renoved fromservi ce or when conponents fromdifferent trains were
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out of service sinultaneously for surveillance or mai ntenance. 1In
the case of plant shutdown conditions, select two or three meeklx
peri ods of plant outage surveillance or mai ntenance activitieswt
a particular focus on periods of reduced reactor coolant system
inventory, reduced shutdown cooling availability, or reduced
el ectric’ power availability. Eval uate the results of the
licensee's safety assessnents of those selected tinme periods, and
verlfK the licenSee’' s safety assessnents enconpassed all the SSCs
t hat have significant inpact on public health and safety. |If the
| i censee had not kept records of prior assessnment results, the
SRA/ ri sk anal yst shal |l consi der perform ng i ndependent assessnents
of current nal ntenance activities.

02. 03 R sk Managenent . Determine if a licensee is using a
reasonabl e approach to nanage the risk of planned configurations
when SSCs are renoved fromservice for surveill ance or mai nt enance
activities. Onthe basis of |icensee's safety assessnents of those
sel ect ed mai nt enance configurations, either during power operation
or shutdown conditions, verify that the I|icensee has process
controls in place that ensure ri sk managenent actions would_ be
i npl emrented for plant. maintenance configurations wth risk
i ncreases that exceed ri sk managenent action thresholds. Section
11.3.7 of NUMARC 93-01 provides a detailed discussion of
establishing risk managenent action thresholds based on
guantitative and qualitative considerations.

62709-03 | NSPECTI ON GUI DANCE
Ceneral CGui dance

Thi s i nspection procedure

] o0 be used to assess the adequac
the licensee’'s inplenen

t of
_ enentation of Mintenance Rule. %aY(4)
requirenents after significant problens associated wt
| i censee’s configuration risk assessnment and control process have
been identified Dy NRC resident inspectors. Typical significant
problens are failure to consider SSCs that have potentiall
significant inpact on public health and safety in the scope o
(a)(4) assessnents, chronicfailurestoperform(a)(4) assessnents,
I nadequat e saf ety assessnent s, and i nadequat e conpensat ory neasur es
when ri sk managenent action thresholds are exceeded. EXcept when
the licensee proposes an alternate nethod for conplying wth
speci fied portions of 10 CFR50.65 (a)(4), the nethods deScribed in
Regul atory Guide (RG 1.182 will be used to evaluate the activitie
of '1icensees who are required to conply with the Maintenance Rul
ga)(4) provi sions. This regul atory gui de endorses NUVMARC 93-0
ection 11, and provides nethods acceptable to the NRC q_
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onplying with the Maintenance Rule (a)(4) requirenents. _
SRA/ ri sk anal yst shoul d becone famliar wih RG1.182, and Secti
11 of NUMARC 93-01 before |n|t|at|n?_th|s i nspection. The SRA/r
anal yst shoul d al so be aware that i censees nay use net hods ot
than” those described in RG 1.182 and NUVARC 93-01 to satisfy
Mai nt enance Rule (a)(4) requirenents. Where ot her nethods
used, the |icensee nust ‘denonstrate that those nmethods satisfy
a)(4) requirenents of the rule. Where a |icensee inplene
a)(4) partly in accordance with RG1.182 and Section 11 of NUVA
3-01" and partly in accordance with other nethods, the |icense
must denonstrate that those other nmethods conply with th
applicable parts of the Maintenance Rule (a)(4) statenent.
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Wth very few exceptions, |icensees woul d be usi ng the gui dance in
Section 11 of NUVARC 93-01. Before inspecting the inplenentation
of (a)(4), the SRA/risk anal yst should be fam ['iar with the nmet hods
used by other plants that the NRC staff has found accept abl e.

A. SSC Scopi ng Process
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10 CFR 50. 65(a) (4) states in part: "The scope of the assessnent ma
be limted to structures, s%stens, and conponents that a risk-
i nformed eval uation process has shown to be significant to public
health and safety.'’ Thi s statenent rovides an option for
determ ni ng t he scope of SSCs subject tothe (a)(4) assessnent that
may not include all SSCs which nmeet the scoping criteria of 10 CFR
50. 65(b) (1) and (b)(2). If the licensee elects to use a risk-
i nformed eval uati on ﬁrocess to determ ne the scope of SSCs for the
(a)(4) assessnent, the plant’s PSA coul d be used as an appropri ate
mechani smto define the assessnent scope. Typically, the PSA scope
is developed with consideration of depéndenciés and support
syst ens. hrough definition of top events, cutsets, and operator
recovery actions, the PSA scope includes those SSCs that could, in
conmbi nation with other SSCs, result in significant risk inpacts.
Thus, the SSCs subject to an (a)(4) assessnent may be limted to
the tol | owi ng scope:

(1) SSCs nodeledinthe plant’s Level 1, internal events PSA and

(2) SSCs determned to be high safety-significant by the
Mai nt enance Rul e expert panel based on engi neeri ng judgnent
and operating experience.

The |icensee's PSA nodel nust be of sufficient detail to suppor
deci si ons regardi ng SSC scope determ nations. At the mninmum th
PSA nodel should have visible and accurate treatnent o
dependencies and interfaces anong the plant safeHy functions
system responses and operator actions needed for accident
mtigation. For §a)(4) assessnents, the PSA nodel shoul d include
both™ front-1ine/support system dependencies and support
system support systemdependencies, tothe extent that theseinter-
system dependenci es would have _a significant effect on the key
plant safety functions. Typi cal ly, the Ilicensee’s PSA
docunentation would provide dependency matrices which show the
systemati c eval uation of inter-systemdependencies. Furthernore,
the Initiator and System Dependency Table (i.e., Table 2) of the
&gant Ri sk-1 nformed |nspection Notebook (also called 'the SDP

t ebook) would provide information on the major dependencies
bet ween front-1ine and support_sgstens. The SRA/r1 sk anal yst coul d
utilize the information provided in this Table to verify the
adequacy of the scope of SSCs subject to (a)(4) assessnents. |f
the nodeling of inter-system dependencies is determned to be
i nadequate, the licensee should either revise the PSA to address
the inter-system dependencies or add the SSCs to the scope of
(a)(4) assessnents.

t
e
f

The SRA/risk analyst should be aware of I|imtations in the
| i censee’s PSA. he SRA/inspector should verify that the
Mai nt enance Rul e expert panel conpensates for known |i'mtations in
the PSA by using the Maintenance Rul e expert panel's experience-
based perSpective during the SSC scopi ng process. Significant PSA
limtations and how the Mai ntenance Rule expert panel addresses
the limtations should be docunented in the inspection report.

The SRA/ri sk anal yst shoul d be aware that the resul ts obtai ned from
any PSA can_be_hL?hly dependent on the plant configuration and the
system reliability "and availability data used to perform the
cal cul ati ons. Thérefore, licensees should reconsider SSC scope
det ermi nati ons periodi cally whenever the plant design.is nodified,
the PSA is updated, new insights 'becone available from
configuration nrmanagenent reviews, or new reliability and
avail ability data becone avail abl e.

B. Configuration Ri sk Assessnents
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10 CFR 50.65(a)(ﬁ) requires that |icensees assess and manage ri sk
that may result from nmai ntenance activities during all nodes of
pl ant operation (i.e., including low power ~and shutdown
condltlonsz. An appropri ate assessnent woul d i ncl ude a revi ew of
the curren Qonflqyratlon of the ?Iant and t he plant configuration
expected during the planned mai nt enance activity. AssesSing the
current plant configuration as well as expected changes to pl ant
configuration due tothe planned nai ntenance activitiesis intended
to ensure that the plant is _not inadvertently placed in risk-
significant configurations. These assessnents do not necessarily
require that a quantitative assessnent of probabilistic risk be
perforned. The | evel of sophisticationw th which such assessnents
are perfornmed i s expected to vary, based on circunstances i nvol ved.
It shoul d be understood that the contributiontorisk of a specific
Plant conflgurat[on depends on both the degree of degradation of

he safety functions and the duration for which the plant is in
that configuration. However, the majority of avail abl e shutdown
ri sk assessnent tools do not allow the effects of duration on
mai nt enance confi gurations during plant shutdown conditions to be

easi|ly assessed. Therefore, "the risk inpact of shutdown
configurations nmay be assessed, at the present tine, by considering
onl the effect's of degradation of key safety functions.

Furthernore, assessing the degree of safety function degradation
requires that there  be an understanding of the inpact of
mai nt enance activities onthe capability of the plant to prevent or
mtigate accidents and transients, as well as the potential inpact

of external conditions (e.g., inclenent weather, electrical grid
instability, flooding or seismc events) on plant nmaintenance
configurations. The assessnents may range from determnistic

judgnents to the use of an on-1line PSA tool.

An assessnent should be initiated following the discovery of
ener?ent failures or changes in plant conditions to determ né the
safefy inpact of the failure or change in plant conditions.
However, the reevaluation of prior assessnent(s) should not
interfere with, or del ay, operator and nmai nt enance crewfromtaking
tinmely actions to restore the appropriate SSCto service or taking
conpensatory actions before the end of a work shift. If the SSCis
expedi tious ¥ restored to service prior to the perfornmance of the
assessnent, the eval uati on need not be conduct ed.

The process for performng these safety assessnments should be
scrutabl e and repeat abl e. Knownh [imtations in the assessnent
process should be described in the |icensee’s Mintenance Rule
program docunentati on. The licensee’s process should be
sufficiently robust and conprehensive to assess maintenance
activities during power operating conditions and |ow power and
shut down conditions. The sophistication of the assessnent(s) for
evaluating the risk of a naintenance configuration shoul'd be
comrensurate with the conplexity of the configuration.

Two net hods comonly used to evaluate the risk inpact of plant
mai nt enance configurations are (1) using a plant "risk nonitor"” and
(2) using a matrix of preanal yzed pl ant contigurations. Mst plant
"risk nonitors" are custonmzed to evaluate the risk inpact of
mai nt enance activities on SSCs used to mtigate events and SSCs
which may initiate events %e.g., swi tchyard mai nt enance). The
adequacy” and quality of this assessnment tool depends on the
fidelity of the PSA nodel and the accuracy of input assunptions.
It is expected that the scope of the PSA'nodel in a plant "risk
monitor" should reflect he "as-built, as-operated” plant
configuration to ensure a valid estimte of risk associated with
mai nt enance configurations. Since fast-conputing PSA nodel s have
soneti nes been sinplified or optimzed, the SRA/inspectors should
review the licensee's process to validate the adequacy of the

optim zed nodel. |In particular, attention should be directed to
situations i nwhichthe proposed nmai nt enance activities affect SSCs
with differing safety functions. For exanple, naintenance on

62709 - 4 - | ssue Date: 12/28/00



ener gency core cool i ng s¥stens (ECCS) concurrently wi th contai nnment
systenms 'would reduce plant protection at tw "different |evels
(1.e., both accident mtigation and contai nnent performance). |If
the wunderlying analytical tool does not accurately node
cont ai nment “performance, then the output of such an analysis may
significantly underestimate the total plant risk.

Additionally, full requantification (rather than cutset editing) of
t he PSA nodél for the assessnent of each mai nt enance configuration
is desirable to assure a greater fidelity of results when multiple
conmponents are i nvol ved. ~Sone versions of "risk nonitors" may use
presol ved cutsets for the quantification process. The SRA/risk
anal yst shoul d be aware that the fidelity of theresults fromthese
types of "risk nonitors" decreases when nultiple SSCs are out of

I
service at the sane tine and that the risﬁf i rpact may be

significantly understated. |If a licensee uses this type of "risk
monitor" and'the licensee i s renpving several SSCs fromservice at
the sanme tinme for nmai ntenance activities, thenthe SRA/risk anal yst
needs to_ assess how the |licensee conpensates for this |oss’ of
result fidelity. Vendor or |icensee sensitivity studies m
suggest that thereis alimt on the nunber of SSCs which a cutse

editor can reasonably handl e.

If a matrix of preanal yzed plant configurations is used for the
assessnent, the limtations of the risk matrix should be clearl
identified and the users of this tool should have sufficien
know edge and famliarity wth the tool’s limtations. The
adequacy of the safety asSessnent tool (s) should be eval uated by
the |icensee’s Maintenance Rule expert” panel to determ ne the
possiblelimtations. The known limtations of the assessnent t ool
shoul d be described in the licensee’ s Miintenance Rule program
docunentation, and training on the limtations should be provi ded.
The SRA/ri sk anal yst should assess the technical adequacy of the
matri x, including howthe |licensee determ ned the ri sk associ ated
with the equi pnmrent outage conbi nations and how the |icensee may
have categori zed that risk. Sone high safety-significant SSCs may
not be included in the matrix due to size limtations. It should
be noted that this approach is limted due to the nunber of
al | owabl e confi gurations which can be considered. It is possible
that situations will arise whereby unexpected failures of other
SSCs w || occur within the scope of 'therule after the licensee has
entered an allowed configuration as specified by the matrix
appr oach. This new configuration would then be outside of the
scope of the preanal yzed condition. The SRA/risk anal yst should
determ ne what nethods the |icensee enploys to determ ne the
acceptability of the energent condition and what contingenc
measures are’in place to nmaintain plant risk at an acceptabl e ['eve
during such situations. At a mninmm the SRA/risk anal yst should
verify that the | icensee has a programin place to ensure that ke
pl ant” safety functions are maintai ned even when the resultan
configurations exceed the boundaries of the ©preanalyzed
configurations.

The specific format of the quantitative assessnents used b

i censees may vary. However, the end result of the assessnen

should provide information about the effects of individual
mai nt enance configurations on plant risk. The specific neasure of
pl ant ri sk being consi dered should be clearly defined (e.%a, core
damage frequency, large early release fréquency, or ime to
b0|!|n?). I'n this respect, certain approaches have been shown to
exhi bi T° uni que strengths and weaknesses which are specific to the
approach which has been used. The assessnent shoul d consi der the
ri sk i npact associ ated with the proposed mai nt enance activities for
SSCs used to mtigate events as well as the risk inpact for SSCs
that are considered to be event initiators (i.e., scheduling
swi tchyard nai ntenance during an energency di esel outage).
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C. Managi ng Ri sk

The saf ety assessnents provide i nsights onthe risk-significance of
mai nt enance activities. The process for managi ng risk involves
using results of the assessnent(s) in plant decision-making to
control the overall risk inpact. This is acconplished through
careful planning, scheduling, coordinating, nonitoring, and
adj usting of mai ntenance activities.

One ob{ectlve of risk managenent is to control the tenporary and
cunul ative risk increases fromnai ntenance activities so that the
increases in plant’s average baseline risk are maintained within a
mniml range. This is acconplished by using the result of the
(a)(4) assessnent to pl an and schedul e mai nt enance so that theris
Increases arelimted and to take addi ti onal acti ons beyond routin
work controls to address situations where the tenporary ris
increase i s above a certain threshol d.

~Dx

Section 11.3.7.2 of NUMARC 93-01 provides the quantitati
t hreshol ds for pl anned mai nt enance configurations that requirer
managenent actions to be established. "The action thresholds a
based on the consideration of increnental core danmage probabil
(1 CDP) and i ncrenent al Iarge early rel ease probability (I LERP),.
configuration-specific ~ value, due to the tenporary 'ri
increase of a planned maintenance_ configuration. If a pla
configuration exceeds the quantitative risk thresholds and the
mai nt enance activity needs to be conducted, then the |icensee
shoul d i npl enent the follow ng risk managenent acti ons:

ve
sk
re
ty
or

sk
nt

. actions to provide increased risk awareness and control,
. actions to mnimze duration of maintenance activity,
. actions to mnimze magni tude of risk increase.

The i1inplenentation of these practices is a prudent approach to
ensure that the risk of naintenance activities involving risk-
significant configurations is effectively managed. The SRA/ri sk
anal yst should verify that these practices are enployed in the
| icensee’s process for risk managenent.

The Probabilistic Safety Assessnent Branch (SPSB) and the Qualit
Assur ance, Vendor | nspection, M ntenance, and | egati ons Branc
(1QwB) of the Ofice of Nuclear Reactor Regulation (NRR) are
avai |l able to assist with specific questions that nmay arise during
the execution of this procedure.

Speci fi c @i dance

Not all inspectionrequirenents listedin Section 2 of this |IP have
to be perfornmed during the inspection. Depending on the flndlng%
from the execution of Inspection Procedure (IP) 71111.13, N

managenent nmay decide to perform a broad-scope programmtic
i nspection of “the adequacy of the licensee s inplenentation_ of
Mai nt enance Rul e (a)?4? requirements or a nore focused i nspection
of sel ected aspects of thelicensee s configurationrisk assessnent
and risk nmanagenent program _ The inspection resources and
hn?pectlop_scope woul d be established to support the NRC managenent
et erm nati on.

03. 01 Scope of SSCs for (a)(4) Assessnents

Froma sanple of 10 to 12 SSCs, including high safety-signific

SSCs (e.g., bal ance-of -plant SSCs) that are not explicitly node
the IT1censee's PSA and SSCs whi ch have been renoved from
(4) list of SSCs nodeled in the PSA as a result of expert pan

Isions, review the |icensee's bases for excluding these SSCs
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fromthe scope of SSCs subject to %%?(4) assessnents. Evaluate the
licensee’s bases for excluding Cs ‘from the scope for (a)(4)
assessnents on the basis of probabilistic and determnistic

consi der ati ons.
a. Probabi l i stic Consi derations

1. Wuldthe excluded SSC, singularly or inconbinationwth
ot her SSCs, have a significant inpact on the |ikelihood
of arisk-significant initiatingevent (e.g., by an order
of magnitude or nore) if the SS5C was out of service?

2. Does the excluded SSC have no inter-systemdependenci es
wth the support systens nodeled in the PSA? (The
i censee should provide the plant systens dependency
matrix for review)

3. Dd_ the Ilicensee adequately assess the safety
significance of SSCs outside the scope of its PSA? (See
Appendi x A.)

4. 1s the level of detail of the PSA adequate to support the
SSC scopi ng determ nations? (See Appendi x A.)

5 Does the quality of the PSA support the SSC scoping
det erm nati ons?

a. |Is the SSC correctly nodeled in the PSA?
b. Are the assunptions used in the PSA regarding the

SSC val i d?

Does the licensee’s PSA quality process appear
adequate, using internal "and/or ‘industry ' peer
reviews or other appropriate processes?

(@]

6. Are the licensee's PSA truncation [imts | ow enough to
support the SSC scopi ng determ nati on? (See Appendi X A.)

b. Determi ni stic Consi derations

1. Does the excluded SSC have si?nificant oper ator actions
needsg to safely operate the Tacility or to mtigate an
event 7

2. Does the excluded SSC have nultiple applications in the
lant and is it susceptible to generic or conmon-node
ailures that could affect redundant trains or nultiple

pl ant systens?

3. Does the excluded SSC account for the SSC s functions in
nalpt?!nlgg contai nnent integrity and/or containnent
i sol ati on”

4. Does the excluded SSC account for the SSC s safety
functions during low power operation, shutdown,
refueling, and transitional nodes of operation?

5. Does the excluded SSC account for the SSC s safety
functions during external events such as fires,
eart hquakes and hi gh w nds?

6. Has the SSC been inproperly excluded due to in-service
redundant systens that performthe sane safety function
and therefore nasked the significance of the SSC?

I f the SRA/risk anal yst identifies problens regardi ng the scope of
the licensee's SSCs subject to (a)(4) assessnenits, then the
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SRA/ri sk anal yst shoul d expand the sanple size to include anot her
10 SSCs to better assess the extent of the problens. If the
SRA/ri sk anal yst did not identify any problens and if tine permts,
the SRA/ri sk anal yst shoul d al so"consi der eﬁggndlng t he si ze of the
i nspection sanplée to include another 10 SSCs.

|f the SRA/risk analyst identified problenms with the scope of the
licensee's SSCs subject to (a)(4) assessnents, then the SRA/risk
anal yst shall assess the |licensee's process(es) for naking these
det er m nati ons. Eval uate the |icensee’'s scoping process on the
basi s of the adequacy of the procedural controls and expert panel
deci si on nmaki ng.

a. Procedural Controls

1. Was the | evel of guidance in Mai ntenance Rul e procedures
adequat e?

2. Dd the licensee follow the requirenments of their
Mai nt enance Rul e procedures?

b. Performance of the Maintenance Rule Expert Panel (See
Appendi x B)

1. Werethe Mai ntenance Rul e expert panel's conposition, its
responsibilities, and its nethods adequately defined?

2. Didthe panel use clear criteriaindetermningthe scope
of SSCs subject to (a)(4) assessnents?

3. D d the panel have adequate guidance to address the
%%ggnlcal or analytical imtations of the plant-specific

4. D dthe panel objectively consider determ nistic and PSA
i nformation?

5. Did the panel incorporate |essons learned from its
activities or the experiences of inplenenting |ine
or gani zati ons?

6. Were Maintenance Rul e expert panel activities, including
di ssenting views, docunented so that the bases for
i nportant deci sions and SSC scope are recorded?

If the SRA/risk analyst did not identify any problens gor
i nspection findings) with the scope of the licensee's SSCs ftor
a)(4) assessnents, then the SRA/ri sk anal yst can concl ude that,
ased on the inspection sanple, the |icCensee has adequatel
establ i shed the scope of SSCs required for the 10 CFR 50.65_$a)(4¥

assessnent. |If the SRA/risk analyst identified problens with the
scope. of the licensee's SSCs for (a)(4) assessnents, then the
SRA/ri sk anal yst needs to do the foll ow ng:

a. Determne if the problens are the result of programmtic
weaknesses or failure to properly inplenent the program
(i.e., failure to foll ow Mal ntenance Rul e procedures).

b. Assess the safety inpact of the problens qualitatively, if
necessary.

c. Determne if thehg{oblens represented potential violations.
See Enf or cenent nual for the nost recent guidance.

03. 02 Configuration Ri sk Assessnents

Review the |icensee's safety assessnents of configurations durin
sel ected mai ntenance peri ods. The selected periods of hig
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mai nt enance activities during power operation should be periods
when trains of conponents were renoved from service or when
conponents fromdifferent trains are out of service sinultaneously
for surveillance or naintenance. In the case of shutdown
conditions, the selected tinme periods should be peri ods of reduced
reactor coolant system inventory, reduced shutdown coolin

avail ability, reduced electric power avallablllty, or reduce

containment integrity. Verify the |icensee’'s safety assessnents
enconpassed all the 'SSCs that have significant inpact on public
heal t and safety, and determne if the |icensee adequately
ev?!ua%ed the risks resulting fromthe surveillance or nai ntenance
activities.

In evaluating the l|icensee's prior naintenance_ activities, the
SRA/ri sk analyst should consider the following risk factors:

a. The likelihood that a given nmintenance activity wll
significantly increase the frequency of a risk-significant
initiating event (e.g., by an order "of nmagnitude or nore).

b. The probability that the activity will affect the ability to
mtigate the initiating event.

c. The probability that the activity will affect the ability to
use the containnment as a neasure of defense in depth.
Additionally, the SRA/risk anal yst’s assessnents shoul d consi der
the follow ng factors:

Were nultiple trains affected by the maintenance activity?

a.

b. What assurances were nmde to revent the concurrent
unavai lability of inportant conbinations of equipnent
necessary for accident mtigation?

c. Wat nethods were enployed to determ ne the duration of the
mai nt enance and what was the projected duration?

In the event that the |icensee chooses to use an approach such as
a matrix of predefined allowable configurations, the SRA/risk
anal yst shoul d determ ne the foll ow ng:

a. Wat is the analytical basis for the allowed configurati
(i.e,, is the matrix based on quantitative or qualita
consi derations?)

b. Wat  provisions  exist for acconmodati ng possi bl e
configurations which are not enconpassed by the matri x? The
licensee should have a well-docunented process which
specifies the procedures to be wused in assessing the
acceptability of such a configuration, Addi ti onal
licensee procedures should provide guidance for ra
restoration of equi prent to service if the pla

configuration is found to be either unacceptable or wh

cannof be adequately assessed.

h
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ui va
configurationrisk profile nethodol ogy, i f applicable, the SRA
anal yst shoul d determ ne the foll owng:

In the event that the licensee chooses to quantify the propo
mai nt enance configurations using a "risk nonitor"™ or an eq I
r

a. The underlying analysis should be sound with respect to the
technical attributes of the "risk nonitor"” nodel related to
scope, level of detail, and quality. (See Appendix A.)

b. Didthe "risk nonitor" nodel accurately reflect the actual
mai nt enance confi guration?
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c. Ddthelicensee validate the adequacy of the "risk nonitor"
nodel conpared to the PSA?

I n reviemin% t he adequacy of the |licensee’s risk assessnent tools,
the SRA/risk anal yst should verify the foll ow ng:

a. Wre external events (e.g., fire, flood, or seisnmc event)
considered in the risk assessnent tool ?

=

Wer e external conditions (e.g., inclenment weat her, el ectrical
grid stability) considered in the risk assessnent tool ?

these itens were not considered in the licensee’'s r
sessnent tool, the SRA/ri sk anal yst shoul d request for addition
formation to review the |icensee’s bases for not consider
ese aspects in the assessnent tool.

the event that the licensee has elected to assess risk by_t
vel opnment of risk profile wi ndows (i.e., assessed configuratio
a rolling maintenance schedule), the SRA/risk anal yst shou
ne if the Iicensee has appropriately utilized PSA insigh
el opi ng these w ndows. | T problens are encountered !
ng the licensee's risk profile windows for evaluating ris
mai nt enance, then the SRA/risk analyst should contact a
s PSA specialist for assistance to determ ne whet her a
ed risk profile could be perforned.

g%Q.QJ_'Q._'Q._
CcCLVSODOSDS oo w;m T
“QVODOW

t
SRA/risk anal yst did not identify any significant problens
a nspection findings on) the I'i censee's process for
pl ant configuration risk resulting frommaintenance
hen the SRA/ri sk anal yst can concl ude that, based on
on sanple, the |icensee does not have problens
th the assessnment of risk due to maintenance
f the SRA/risk analyst identified problens with the
process for assessnent of plant configurationrisk, then
k anal yst needs to do the foll ow ng:

=
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t he
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a. Determne if the problens are the result of programmtic
weaknesses or failure to properly inplenent the program

(i.e., failure to foll ow procedures).

b. The SRA/risk analyst should also assess the effect of the
weakness on pl ant "safety.

c. Determne if theh%roblens represented potential violations.
See Enf or cenent nual for the nost recent guidance.

03. 03 R sk managenent

On the basis of the l|licensee's safety assessnents of selected
mai nt enance configurations, determne if the |licensee adequately
i npl ement ed t he appropriate ri sk managenent acti ons for each of the
assessed plant maintenance configurations. The follown
cate%Prles of risk managenent actions shoul d have been consi dere
by the licensee in the devel opnent of the procedures for ris
managenent of assessed pl ant configurations.

Kk

a. Ri sk awar eness and control

1. Was the planned mai nt enance activity discussed with the
operating shift? Wre the operators aware of the
nalpt?nange activity and did they approve the planned
evol ution~

2. Was a_ prejob briefing of the planned naintenance
evol ution conducted for the maintenance personnel ?
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3.  Was approval by pl ant managenent obt ai ned before entering
the configuration?

b. Reduci ng durati on of nmi ntenance activity

1. Did the licensee prestage parts and materials for the
mai nt enance activity?

2. Ddthe licensee conduct a wal kdown of the tagouts and
mai nt enance activity prior to conducting mai ntenance?

3. Did the Ilicensee conduct trainin on nockups to
famliarize mai ntenance personnel with the activity?

4. D d the mai nt enance personnel performmai nt enance around
t he cl ock?

5. Didthe licensee establish contingency plans to restore
out - of -servi ce equi pnent rapidly 1f needed?

C. M ni m zi ng magni tude of risk increases

1. Ddthelicensee mnimze other work in areas (e.ﬁ., on
reactor protection system equi pnent areas, sw tchyard,
di esel generator roons, el ectrical swtchgear roons) that
could increase the frequency of initiating events that
are mtigated bX the safety function served by the out-

of -servi ce SSCs

2. Didthe licensee minimze other work that coul d affect
redundant SSCs (e.g., reactor coreisol ation cooling/high
Pressure coolant “injection system roons, auxiliary

eedwat er punp roons) so the saféty functi ons provi ded by
the SSCs would nore’li kely be avail abl e?

3. Didthe licensee establish alternate success paths for
the performance of the safety function of the out-of-
service SSCs?

4. D d the |licensee establish other conpensatory neasures?

If the SRA/risk analyst identified problenms with the |icensee's
rocess for risk nmanagenment of plant configurations, then the
RA/ri sk anal yst shal assess the licensee s process(es) for

managi ng ri sk ‘of mai ntenance activities.

a. Determine if the |licensee has procedural requirements for
ri sk mmnagenent actions for mai nt enance activities involving
pl ant _mal ntenance configurations wth risk increases
exceedi ng the action threshol ds.

b. Determne if the guidance for risk nmanagenent actions is
adequate and i s being inpl enented.

If the SRA/risk anal yst did not identify any significant problens
wi th(or inspection findings on) the licensee' s managenent of pl ant
configuration risk resulting frommi ntenance activities, thenthe
SRA/ risk anal yst can concl ude t hat, based on t he i nspecti on sanpl e
the |licensee "does not have problenms with nmanaging the ris of
mai nt enance activities. IT the SRA/risk analyst identified
problens with the |icensee's managenent of plant” configuration
risk, then the SRA/risk analyst needs to do the foll ow ng:

a. Determne if the problens are the result of programmtic

weaknesses or failure to properly inplenent the program
(i.e., failure to foll ow procedures).
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b. The SRA/ri sk anal¥st shoul d al so assess the effect on plant
safety resulting Tromthis weakness.

c. Determne if thehg{oblens represented potential violations.
See Enf or cenent nual for the nost recent guidance.

62709- 04 RESOURCE ESTI MATE

The resources required to conplete this procedure wi |
dependi ng upon the nature of specific issues. Cenerall
SRA or Headquarters Ri sk Analxst woul d be expected to n
hours resources to performthis procedure.

| vary greatl
Iy a Regi ona
eed about 60
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APPENDI X A
CONSI DERATI ONS | N REVI EW NG PSA ATTRI BUTES

1. Scope of Analysis. Were quantitative results are used,
the underlying anal ysi s shoul d be revi ewed t o under st and
if the PSA"is of suificient scope to incorporate all of
the necessary SSCs. For exanpl e, pi cal Level 1 PSA

a
would not include SSCs related so
integrity. Thus, reliance on suc
overlook™ the inportant SSCs relat t
performance. Simlarly, systens related to spent fuel
ool cooling and radioactive waste disposal are not
Yplcally addressed i n such an anal ysis. Sone i nportant
plant systems nmay only be applicable to shutdown
configurations and therefore would not be addressed by
the Level 1 PSAs. (Level 1 PSAs are devel oped for the
pl ant conditions at full power operation.) Additionally
some. inmportant SSCs needed to coPe with external
initiating events (such as fire, flood, and seismc
events) or external conditions (such as incl enent weat her
and el ectrical gridinstability) are also not addressed
in the Level 1 PSA. The scope of the PSA nodel used in
guantitative anal yses shoul d be exam ned to determ ne t he
extent to whi ch the baseline plant confi gurati on has been
nodel ed. The scope of the Maintenance Rul e extends to a
variety of SSCs which are not comonl nmodel ed in
traditional PSA studies. The nethods by which the
| i censee i ncorporates known |imtations of the scope of
t he anal ysi s shoul d be eval uated t o ensure that i nport ant
SSCs are not excluded fromthe (a)(4) assessnents. Were
it has been shown that the PSA nodel i s not of sufficient

y to containnment
an anal ysis_ woul d
d to containnment

scope to incorporate all of the relevant SSCs for the
(a)(4) assessnent process, the_ licensee should
denonstrate that a qualitative decision-naking process
has addressed the deficiencies.

2. Level of Detail. The licensee's PSA nodel nust be of
sufficient detail to support decisions regarding SSC
scope determ nati ons. deally, the PSA nbdel should

VISIb|¥ and accurately treat dependencies and i nterfaces
anong the plant safety functions, systemresponses, and
operator actions needed for accident mtigation. For
ga)(4) assessnents, the PSA nodel should 1 nclude both

ront-1line/ support system dependencies and support
sKstenjsuppor system dependencies to the extent that
these i nter-systemdependenci es woul d have a si gni fi cant
effect on the key plant safety functi ons. _Iyplcally, t he
licensee’s PSA ‘docunentation would provi de dependency
matrices which show the systematic eval uati on of inter-
system dependencies. |If the npdeling of inter-system
dependencies i s determ ned t o be i nadequate, the licensee
shoul d either revise the PSAto address the inter-system
dependencies or_add the SSCs to the scope of (a)(4)

assessnents. The nDdeIin% of SSCs with respect to
conponent boundaries can Dbe_ an inportant factor in
determining the level of detail in the PSA nodel. One

i nportant issue is whether electrical power breakers are
i ncl uded within the conponent boundaries for individual

pi eces of equipnent. Simlarly, certain auxiliary
equi prent (cooling fans, |ube oil "punps, etc.) is often
subsunmed W thin the conponent boundary of |arger
conponents. Many conpl ex systens are commonl y nodel ed as
super conponents or "bl ack” boxes"” in PSA studies (e.g.,
di esel generators, = certain relay/logic swtchin

circuits, turbine trip systens). Since the concern o

(a)(4) assessnents is the safety function of a system
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t hat t he conﬁonent supports, the phrase "SSCs nodel ed in
S

the PSA" ould be interpreted as identifying the
systems, trains, and portions of systenms that mtigate
acci dent conditions. If thelicenseé' sinplementation of
t he Mai nt enance Rul e (a) (4) requirenents does not address
the limtations of the PSA nodel associated wth_the
determ nation of the scope of SSCs, I nappropriate
decisions may result. The nodeling of support system

dependenci es” should be evaluated to determne its
adequacy to support the types of decisions which are
bei ng made. I n those areas where the | evel of detail in
support system nodeling may not be sufficient, the
[icensee's qualitative deci$ion-making process shoul d
address the deficiencies.

Quality of Analysis. The overall quality of t he PSA nust
be sufficient if 1t is to be usedto support quantitative
and/ or qualitative decisions of safety si icance. In
this context, quality refers to various at r|butes of the
dat a, assunptions, and met hodol ogy whi ch have been used,
as wel | as consi stency of the results. Addltlonally the
PSA shoul d have been subjected to sone type of fornm
revi ew process. Idealky the review process should
i ncl ude bot h i nt er nal external peer reviews. Al so,
a conparison of other studies based on simlar plant
designs could_ provide inportant insights. Any
significant deviations between the conpari son study and
the |icensee's PSA should be fully understood.

Wth respect tothereliability and unavailability data used
|n t he PSA anal yses, the data should reflect plant-specific
information to the maxi mum extent practicable. This data
shoul d be subjected to periodic reviews by the |icensee and
updated on a periodi c and as needed basis. The data shoul d
be of sufficient f|delltg provi de meanin f ul results,
i.e., the data should be erlved fromvalid operational and
test results. The enpirical bases for the I|censee S
reliability and avail ability estimates shoul d be eval uated to
determine 'if the supporting information reflects act ual
observed operational experience, i.e., for a sanple of 20

SSCs, conpare t he assumed esti mates wit h act ual pl ant records
to determ ne whether the assunptions are consistent W th

actual observations, It is not expected that actual
statistical estimations of SSC reliability are to be
per f or med; rather, actual observed failure rates and

unavai | abi lity hours shoul d be conpared with t hose assumed i n
t he PSA.

Reliability data should also be consistent with industry
operating éxperience, i.e., the basis for an SSC re|labl|ltY
esti mat e shoul d i ncl ude consi derati ons of unlque o} ationa
Problens mnth a partlcular SSC in other sim acilities
hat would be applicable to the I|icensee’'s facility.
Li censee event reports (LERs), accident sequence precursor
(ASP) reports, vendor information bulletins, and other
e

i nformati on should provide insights for developing a nor
realistic best estimate of SSC reliability.

The basic assunptions used in the PSA can influence the
deci si on- nakln% pr ocess. Overly conservative assunptions
could elevate the inportance of "certain SSCs and mask the

true inportance of others For exanple, a given success
criterion which specifies that two out of t hree punps be
avai l able when in fact only one punp requi red woul d

represent an unnecessary conservati sm Th|s coul d cause PSA
ortance neasures associated wth the punps to be
ificially higher, and possibly mask the inportance of
other conponents. Sinilarly, erroneous assunptions regardi ng
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the reliability or maintenance unavailability of SSCs coul d
al so skew the results. For exanple, concurrent outages of
equi prent coul d cause changes in the relative inportance of
i ndi vi dual SSCs. Therefore, the inpact of these systemc
effects on the relative risk ranking of SSCs nust be
carefully evaluated, if the |licensee has chosen to excl ude
| ow safety-significant SSCs from the scope of (a)(4)
assessnents. 'he |i censee shoul d eval uate these effects on
the risk rankln%_ met hodol ogy to support the bases for
excl udi ng any particular | owsafety-significant SSCfromt he
(a) (4) assessnent scope.

Uncertainty. As wth any PSA cal cul ati on, the nuneri cal
results of the (a)(4) safety assessnents are subhect to
uncertainty. The concern i'n every case is whether the
uncertainties alter the deci sion being made. |n general,
the types of wuncertainty that inpact PSA results are
par anet er uncertainty, nodel uncertainty, and
conpl et eness uncertajn_y. Al t hough nost PSA ‘conputer
codes have the capabilify to calculate the uncertainty
distribution due to propagation of wuncertainties in
i ndi vi dual paranmeters through the PSA nodel, a fornal
uncertainty anal ysis may not be necessary if the state-
of - knowl edge correlation is shown to be uninportant.
This involves a denobnstration that npst of the
contributing scenari os (cutsets or acci dent sequences) do
not involve multiple events that rely on the sane
paraneter for their quantification. Furt hernore, the
acceptabl e ri sk managenent action threshol ds are set at
sufficiently | owval ues that the need for an uncertainty
analysis of the risk estinmates for a naintenance
configuration nay not be necessary. Wth regard to PSA
nodel "uncertainty and conpl et enesS, sensitivity studies
may be perfornmedto eval uate the i npact of uncertainties
i n"specific assunptions on the predicted PSA nuneri cal
results. The licensee could use the senS|t|V|t¥ st udy
results or qualitative argunents to show that fhe PSA
results areinsensitive touncertainties, and therefore,
t hat the nunerical val ues of point estinmates can be used
as reasonable risk netrics for practical purposes.

Truncation. In quantifying the PSA nodel, truncation
[Tmts are inposed to manage the size and nunber of
cutsets and sequences. Depending on the risk nodel and
gquantification tool, the truncation cutoff values wll
vary. _ The truncation |limt should be |ow enough that
there is convergence toward a stable result. To ensure
that determ nations of the scope of SSCs for (a)(4)
assessnents are not affected by truncated events and
sequences, the total nunber of post-truncation cutsets
and the core damage frequency & ) val ue shoul d not be
inpacted by the selected cutoff values. | deal | vy,
sensitivity studies could be perfornmed to show that
concl usions on the SSC scope woul d not be affected when
hi gher truncationlimts (1E-8 to 1E-9) were used. |If a
PSA nodel has a nodul ari zed | ogi c structure (i.e., nodule
of basic events structured as a superconponent), the
extent of nmodul ari zati on nust be evaluated to determ ne
t he reasonabl eness of a selected truncation limt.

Wth the fast-cal cul ating al gorithnms in current PSA software
and current conputers, cutoffs at 1E-11 are quite easily
achi eved. Ideally, a full requantification of the PSA is
desirable to ensurethat all lowlikelihood events associ at ed
with highly reliable SSCs are included in the final scope of
SSCs. or . (a)(4) assessnents. In certain plant
ponflguratlons,_ these low likelihood events may becone
i nportant contributors to the plant risk profile.
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The truncation |imt inposed by the l|licensee on the PSA
results shoul d be eval uated. Wen cutoffs higher than 1E-9
are used, results should be carefully reviewed. If the PSA
nmodel is nodularized, a truncation limt of 1E-9 mi ght
actually be closer to a 1E-11 I|mt once the PSA Ioglc

structure is denodul arized. |If a presolved cutset nodel
used, the |icensee should denonstrate that enough cutsets
have been retained to ensure that a few dom nant sequences
cannot hide the contribution of ot
sequences. Therefore, the selected truncation val ue should
be verified to ensure a very high percentage (e.g.,
percent) of total risk is covered.

her potentially inportant

END
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APPENDI X B
QUALI TATI VE JUDGVENT FOR SCOPI NG DETERM NATI ON

PSA i nsights should be used to conpl enent traditional engineerin

consi derations. The |icensee should consider quantitative an

qualitative PSAresultsinconjunctionwthtraditional engineerin

eval uations and operating ‘experience to nake an integrate

assessnent of the safety significance of the SSCs when determ ni ng
the scope of SSCs for (a)( assessnments. NUMARC 93-01 provides
general gui dance on how to determ ne the scope of SSCs for &?)(4)
assessnents., SSCs determ ned by quantitative PSAresults to be | ow
safety-significant can be excluded from the scope of (ak(4)
assessnents u5|n% qualitative |udgnent. The Mai ntenance Rule
expert panel may be used to facilitate these determ nations. The
Mai nt enance Rule expert panel decision-naking process should
PFOVIde consi stent deci si on out puts on the SSC scope. For exanpl e,
he panel's decisions should be simlar even when the panel is
conpri sed of different individuals. The licensee should be ableto
provi de docunent ati on supporting the rational e behi ndthe deci sion-
meki ng on the SSC scope for review.

END
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