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! 16.1 RISK-INFORMED DECISION MAKING: TECHNICAL SPECD'ICATIONS
j i

INTRODUCTION

Section 182a of the Atomic Energy Act requires that applicants for nuclear power plant operating
i' licanos shall state:
a

|
: [Sjuch technical ip= '- :* r , including information of the amount, kind, and source of

-

: special nuclear material required, the place of the use, the specific characteristics of the

! facility, and such other information as the Commission may, by rule or regulation, deem
{ necessary in order to enable it to find that the utilization . . . of special nuclear material

| will be in accord with the common defense and security and will provide adequate
i rMn to the heakh and safety of the public. Such technical spedfications shall be a

i part of any bconse issued.
I

{ In 10 CFR 50.36, the Commission established its regulatory requirements reisted to the content of

; technical speciik,.Gons (TS). In doing this, the Commission placed emphasis on those matters
; related to the rMn of accidents and the mitigation of accident consequences; the
i t'a==lemina noted that applicants were expected to incorporate into their TS "those items that are
|_ directly related to maintaining the integrity of the physical barriers designed to contain

! radioactivity" (33 FR 18610). Pursuant to 10 CFR 50.36, TS are required to contain items in the
| following five speedic categories: (1) safety limits, hmiting safety system settings and limiting
! control settings; (2) limiting conditions for operation; (3) surveillance requirements; (4) design

| features; and (5) administrative controls
i ,
'

Since the mid-1980s, the NRC has been reviewing and granting improvements to TS based, at
'

~ least in part, on probabihstic risk anee== ment (PRA) insights. Some of these improvements have
been p, W by the Nuclear Steam Supply System (NSSS) owners groups to apply to an entire
class of pants. Many others have been pie ceed by individual licensees. Typically, the proposedr ,

improvements involved a relaxation of one or more aLowed outage timer (AOTs) or surveillance ;

testintervals (STIs)in the TS.

In its July 22,1993, final policy statement on TS improv==aate. the Commission stated that it:

. . . expects that liemaname, in preparing their Technical Speci6 cation related*

submittals, ta utiliae any plant-specific PSA or risk survey and any available
Etse re a risk insights and PSAs . . . Similarly, the NRC staff will also employ
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i

risk insights and PSAs in evaluating Tachaiemi Specifications related submittals
Further, as a part of the Cananiemian's agoirs program ofimproving Technical
Specifications, it win aa vi== to consider nuehads to make better use ofrisk and

{
valiabihty inforn=rian for defining thture generic Technical Specification '

requir==nanea "

"Ibe n ni iaa suiterated this point when it issued the revision to 10 CFk 50.36 in July 1995.e

Risk-informed TS submittals primarily deal with pennanant changes to TS requirements, i.e., as
the name suggests, the requirernant is per==narway changed when approved, and is applicable for
allibture ocaarrances A ons><ime change to a TS requirement, where a different requirement is
requested for a perticadar ~~h, also can use risk-informed ev=ba+iaas, but it involves slightly
different considerations. This Standard Review Plan section focuses on permanent risk-informed
changes to TS involving changes in AOTs or STIs.- In addition, general guidance for reviewing
risk-informed regulatory applications can be found in SRP Chapter 19.0, "Use of Probabilistic
Risk Assessment in Plant-Speci6c, Risk-Informed Decision Making: General C=>tdanea "

t.
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i REVIEW RESPONSIBILITIES
j

Fik respan=Niity for evaluating the technical bases for TS mod:Scations resides with the leadf

thI branch, as speciSed in SRP Chapter 16.0," Technical Speci6 cations." Other branches:

with review responsibihty for risk-informed TS change requests include the PselliW Safety
Anaammant Branch, the Technical SpeciScations Branch, and the appropriate Project Directorate:

i
!

!
;
f

i
,

i
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:
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L AREAS OF REVIEW ]
;

i
NRC Regulatory Guide DG-1061, "An Approach for Using Probabilistic Risk Aasenemmt in j

Risk-Informed Decisions on Plant-Specific Changes to the Current Licensirig Basis," (Reference ]
15) describes a four-aba=nt approach for evaluating risk-informed regulatory *=p The '

individual alsawere are described in detail in th- 2 ofPqratamry Guide DG-1061. The areas
of review for each of these elamante for risk-informed TS are alianinead below.

Fle=s*=t 1: Deflee the Proposed Change
,

!

'Ibe br=nama needs to explicitly identify the particular technical specifications that are affected by .

the proposed change, and identify available engineering studies, methods, codes, and PRA studies !
that are related to the proposed change. The licensee should consider how such changes will i
affect conformance with the plant's current licensing basis (CLB)'. The licensee should also I

determine how the affected systems, components, or parameters are modeled in the PRA and
should idennfy all elements of the PRA that the change impacts The licensee should utilize PRA :

'
insights to both determine the impact of the change on plant safety and to4mderstand the impact
on the licensing basis. Section III.A provides a description of the review process for Element 1.

,

Elesment 2: Conduct Engineering Evaluations
!

The licensee should examine the proposed change to verify that it does not compromise the intent i

ofexisting applicable rules and regulations. In addition, the thaa should determine how the
,

change impacts defense in depth aspects of the plant's design and operation, and should determine :

the adequacy of safety margins following the proposed change. Finally, the licensee should |
consider how plant and industry operating experience relates to the proposed change, and what |

; potential compensatory mea:;ures could be taken to offset any negative impact from the proposed *

; change. ;

; ;

! The licensee should also perform risk * formed evaluations of the proposed change to determinem
the impact on plant risk. The evaluation should explicitly consider the specific plant equipmcat
affected by the proposed TS changes and the effects of the proposed change on the functionality, !

!

:

*This SRP adspe Ibe 10 CPR Part $4 ds6mean af conent hasammg basis. That is,"Cuneet IJssamag Basis (CIB)is Ibc f,

,' est sOGtC sequesamme applisable to a synodic plant and a basamme's wness - for ensunns P wish and ,

opsumen wish in apphushie 15tC sequussmaals and the , " desip hemis (moludug as t=ad=f===a=a=== mad addesas 2 seah j,

esmenuseum euer ens life af te lisease) that set deskemed and in efeat. The ClJi includes sie NRC soeulsesas esmemmed in 10 ;

CPR Peres 2,19,20,21,26,30,40,51,54,55,70,72,73,100 and appendises tienes; anders; besmas sendmass; esempeanc c:dl [
muhammi; '' k sko instudes ans pi@ demon hams miennemen doGasd in 10 CFR 50.2 as doommessed in the

,

most sesamt Sami smisey amml es supost (FEAR) es sequesd by 10 CPR 50.71 and the Essasse's aa========= sammuuss in e5sst abat :.3

wass usadein deshsted hasaang _ snob es lisensse sospenses to NRC bussens, genanc lasers, and safssesment i*

,

; asases, as oss as hasamme =======*= dar====a d in NRC emisey evoluseens er Esenses event suports?
,
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reliabihty, and availabihty of the affected equipment. The narmary scope and level of detail of
the analysis depends upon the particular systems and functions that are affected, and it is
recognized that there will be cases for which a gn=13*adve, rather than quantitative, risk analysis is
acceptable.

The licanaaa should provide the rationale that supports the e~=Mahility of the proposed changes
by integrating probabilistic insights with tradNonal considerations to arrive at final determination
of risk. The determination should consider the cWaH conformance to sing applicable rules
and.r 1=4ns, the W=q of the traditional engineerirng evaluation of the proposed change,
and the change in plant risk relative to the eW=m guidehnes All of these areas shr=M be
adequately addressed before the change is considered eWahle. Section III.B provides a
description of the review process for Element 2.

Element 3: Develop Implementation and Monitoring Program

The licensee should develop an implementation and performance monitoring program formulated
to confirm the assumptions and analyses that were conducted tojustify the CLB change, to
ensure that plant operational safety can be maintained consistent with the assumptions in the PRA
analysis of Element 2, and to ensure that the pra provides criteria for taking actions based on
the results of the monitoring efforts Section III.C provides a description'of the review process for
Element 3.

Element 4: Submit Pmposed Change

*Ihe final element involves the licensee's documentation of the analyses and submittal of the
request. The submittal will be reviewed by NRC according to this standard review plan. Section
III.D provides a description of the documentation guidelines for Element 4.

|

|

|
|

|

"
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! IL ACCEPTANCE GUIDELINES
i

i
l

For each TS application, the reviewers should ensure that each cf the five key principles of the !
[ staff's philosophy of risk-infonned decision making is met. These principles are described in

1

! Chapter 2 ofRard='ary Guide DG-1065, "An Approach For Plant-Specific, Risk-Informed !

! Decision Makmg: Technical Specifications " The following sections provide more specific

{ guidelines on meeting these principles.
j
-

i

i A. Traditional Engineering Guidelines
j

! General traditional engineering acceptance guidelines can be found in SRP Chapter 19.0, Section
i II.3.1, ' Evaluation ofDefense-in-Depth Attributes and Safety Margins " Additional riid=aes as
j to how these acceptance guidelines relate to TS change requests is provided here. ;

i ;

j 1. Defense-in-Deoth
!
t-

i The boensee should assess whether the proposed TS change meets the defense-in-depth principle
! (principle #2). Defense-in-depth consists of a number of elements as sim. .siked below. These.

i alemant< can be used as guidelines for making that assessment. Other equivalent =ae p*=ae+
;

guidelines are acceptable. l
.

.

| D.r -in-depth is maintained:
i

; a reasonable balance among y. Mon of core damage, prevention of matninmant failure,e

and consequence mitigation is preserved, e.g., the pvycd change in a TS AOT or STI;

| has not signine a'ly changed the balance among these principles ofprevention and
nitigation. TS change requests should consider whether the anticipated operation changes j

!

! associated with a change in an AOT or STI could * troduce new accidents or transients orm '

i- could increase the likehhood of an accident or transient.g

i * over-relinnea on programmatic activities to compensate for we*=a= in plant design is
j avoided, e.g., a prograinmatic configuration control process should not be relied upon to ji account for a large risk increase associated with a TS AOT extension. :

,

system rd'ad aey, i=danaad-> and diversity are maintained commensurate with the }e
,

===*ad frequency and consequences of challenges to the system, e.g., there are no risk |
outliers (the following items should be considered)- !

!

there are ryivydste restrictions in place to preclude =ia==%aaaus equipment outages that !-

would erode the g:--yn ofraiadwy and divenity;

!

Revision 13, March 13,1997 6 RI-TS SRP
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-:+g=== ary actions to be taken when entering the extended AOT for pre-planned-

imaintenance are identified;

|

voluntary removal of equipment from service during plant operation should not be !-

neswMed when adverse weather conditions are predicted or at times when the plant
may be subjected to other abnonnal conditions;

-

the impact of the TS change on the safety function should be considered For-.

example, what is the impact of a charige in the AOT for the low pressure safety ;

iqjection system on the overall availability and reliab' ity of the low pressure injectiond
'

"
function?

defenses against potential common cause failures are maintained and the potential for*

inmxluction of new common cause failure m+Msms is ana*=W, e.g., TS change
,

requests should consider whether the anticipated operational changes associated with a |
change in an AOT or STI could introduce any new common cause failure modes not |

|previously considered.

:

%dence of barriers is not degraded, e.g., TS change requests should address the !*

lia-aa*'s overall configuration risk management system which will provide a means of |
ensuring that the ~% of barriers has not been degaded by the TS %-

* defenses against human errors are maintaird, e.g., TS change requests should consider
whether the anticipated operation cht.ges associated with a change in an AOT or STI
could change the expected orceor rmee or introduce any new human errors not
previously considered.

2. Safety Margins

The engineering evaluation conducted should assess whether the impact of the proposed TS
change is consistent with the principle that suf5cient safety margins are maintained (principle #3).
An acceptable set ofguideline: for making that assessment are summarized below. Other
equiv6at decision ;N= are acceptable.

Sincia* safety margins are maintained:

* codes and standards or ahernatives approved for use by the NRC are met, e.g., the
proposed TS AOT or STI change is not in conflict with approved codes and armadards
resevant to the subject system

Revidos 13, March 13,1997 7 RI-TS SRP
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safety analysis ace pea ee criteria in the FSAR are met, or proposed revisions provide*

sufficient margin to account for analysis and data uncertainty, e.g., the proposed TS AOT
or STI change does not adversely affect any assumptions orinputs to the safety analysis,
or, if such inputs are affected, jamihadon is provided to ensure sufficient safety margin
will continue to exist. For TS AOT ak ages, an assessment should be made ofthe affect
on the FSAR =ce+peaae+ criteria assuming the plant is in the AOT (i.e., the subject
equipment is inoperable), and there are no additional failures. Such an assessment should
result in the Wntikation of all situations where entry into the proposed AOT could result
in failure to meet an intended safety function.

3. The lie- has demonstrated that the modificatior. is needed and will ensure adequate
reliability and availability of significant safety systems.

4. The lie *a=a+ has provided thejustification for the modification based on the guidance in
Section III.A.

B. Probabilistic Guidelines

The guidelines discussed in Regulatory Guide DG-1061, Section 2.4.2," Evaluation ofRisk
1==a=-t taaladia: Treatment ofUncertainties" are applicable to TS change requests.
General guidelines for evaluating the risk impact from changes to the current licensing basis can
be found in SRP Chapter 19.0, S~+ian II.3.2," Risk Assessment." It should be noted that these
guidehnes apply only to permanent changes to TS requirements. TS AOT changes are permanent
chaagae. but, because AOTs are entered infrequently and are temporary by their very nature, the -
following additional guidelines are provided for TS AOT modifications:

1. The liceneaa has demonstrated that the TS AOT modi 6 cation has only a very small
7= :=;ve itapact on plant risk. An ir musiital conditional core damage probability
(ICCDP)2 of 5.0E-7 is considered very small for a single TS AOT modi 6 cation Also, the
ICCDP contribution should be distributed in time such that any increase in the associated
inurantanaans risk is very small and within the normal operating background (risk
ihrenadons) of the plant. A incremental conditional large early release probability
(ICLERP) of 5.0E-8 or less is also censidered very small. (Tier 1)

2. The Econsee has demonstrated that there are appropriate restrictions on dominant risk-
significant configurations associated with the modi 6 cation. (Tier 2)

8
3CCDP = [(conditional CDP with the subject equipment out of service)-(baseline CDP with

amminal W equipment unavailabilities)] X (single AOT duration under consideration).
|

Revision 13, March 13,1997 8 RI-TS SRP

_ - _ _ -



. . . . . __ ..- _ - . . _ . - ..

Y

:

DRAFTFOR COMMENT;

|

3. The licensee has implemented a risk-informed plant configuration control program The |
kaam has implemented procedures to utilize, maintain, and control such a program

In addition, if multiple TS changes are proposed, the cumulative impact of the proposed TS
changes should be calculated and presented, in addition to the individual impacts. The total,
cumulative impact should be estimated using the average value of the calculated risk metrics (e.g.,

,

5 CDF, LERF) The conditional measures (i.e., ICCDP and ICLERP) do not directly apply in
evaluating the totalimpact from multiple changes.-

; In prdag the a="1% risk impact, the base case PRA model should be used made=atly. It
should not contain any of the proposcd changes, but should reDect any other recent changes to

'

the plant. The same model used for evaluating the individual changes should be used for assessing
mmnt=+ive impact Plant practices proposed for implementation as part of the TS changes should
not be credited in the base case.

,

;

i

!

!

:

:
.

i

|
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j IIL REVIEW PROCESS i

I

: Me==== are :-*M to provide strong technical bases for any TS change. The technical bases i

| should be rooted in traditional engineering and system analyses TS change requests based on
PRA results alone should not be submitted for review. TS change requests should give proper

;

attention to the integration of considerations such as conformance to Standard Tadmical
{

! Speci6 cations, generic applicability of the requested change ifit is different from Standard
i

! Tachical Sp+ ''--d= , operational constraints, mar =#menner rachdaa=, and practical |
| considerations for test and maintenance Standard r.cics used in setting AOTs and STIs j

j should be foBowed, e.g., AOTs nominally used are 8 hours,12 hours,24 hours,72 hours,7 days,
; 14 days, etc. STIs nominally used are 12 hours, 7 days, I month,3 =anthe. etc. Using such
; standards greatly simpli6es implementation, achM== monitoring, and auditing. Logical

|d

consistency among the requirements should be maintained, e.g., AOT requirements for multiple <

j trains out of service should not be longer than that for one of the constituent trains.
1

|
j A. Definition of Proposed Change

! The licensee should include the reasons for requesting the TS change or changes in the submittal :
'

and should demonstrate the need for the requested change. Acceptable reasons for requesting TS

| modi 6 cations will most likely fall into one or more of the categories beloiv.

1. Improvement in Operational Safety

| The reason for TS modification may be to improve operational safety, that is, an improvement or j
{ reduction in the plant risk, or a reduction in occupational exposure of plant personnel in
; complying with the requirements.
:

2. Consistency ofRisk Basis in Regulatory Requirements

The TS moddications requested can be supported by their risk implications. TS requirements can l

be changed to reflect improved design features iria plant or to resect equipment reliability
4--.me that make a previous requirement u--ily stringent or ineffective. TS may be
changed to ==hli=h - le'*1y based requirements across the industry or across an indn=try

'

group. It must be ensured that the risk following the change remains acceptable.
;

,
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| 3. Reduce Unr=maanry Burdens 4

The change may be needed to reduce unnar===ary burdens in complying with current TS
j requirernants, based on the operating history of the plant or industry in general For example, in

specific instancee, the usual repair time needed may be longer than the AOT defined in the TS..

| The required survaillanr* may lead to plant transients, result in nanaremry equipinent wear, j
: resuk in excessive radiation exposure to plant personnel, or place unnecessary ad 2.1.Gve

burdens on plant personnel that are not justified by the safety siyN= v of the surveillance. In'

;

some cases, the change may provide operational flexibility, and in those cases, the change may
'

;

! increase the aBocation ofplant personnel's time to more safety-significant aspects of plant

! Operation.
;

) The reasons for requestir>g changes can form an important input in the decision to seek the
j requested changes and define the evaluations necessary to justify the modifications.
!

! B. Engineering Evaluations

; 1. Traditional Fnp= dug Evaluation
?
!

a. CWaam With Current Regulations|
1

! In evaluating proposed changes to TS, the licensee must ensure that current regulations are being ,

i followed (principle #1). The NRC regulations specific to TS requirements.are stated in 10 CPR

{ 50.36," Technical Specifications." Additional information with regard to the NRC's policies on
i TS is containad in the NRC Final Policy Statement on Technical Specifications Improvements for i

|
Nuclear Power Reactors (58 FR 39132). These documents define the main elements ofTS and4

provide criteria for items to be included in the TS. The final policy statement and the statement of
consideration for 10 CFR 50.36 (60 FR 36953) also discuss the use ofrisk-informed approaches
to improve TS. Regulations regarding application for and issuance oflicense amendments are
found in 10 CFR 50.90,50.91, and 50.92. In addition, the licensee should ensure that the TS
change does not result in non-compliance with any other portion of the current licensing basis.

b. Evaluation ofDefenselm-Depth Attributes & Safety Margins ;

One aspect of the engineering evaluations is to show that the fundamental safety principles on
which the plant design was based are not compromised. Design basis accidents (DBAs) play a

s central role in nuclear power plant design. DBAs are a combination of paneulaw hauenges andc

hilure events against which plants are designed and design features that ensure adequate and safe
plant response. During the design process, plant response and associated safety margins are
evaluated using assumptions which are intended to be conservative. National standards and other

Revision 13, March 13,1997 11 RI-TS SRP
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! considerations such as defense-in-depth attnhrtes and the single failure criterion constitute ,

! additional engineering considerations that influence plant design and operation. Margins and [
| defenses associated with these considerations may be affected by the licensee's proposed TS

| change and, therefore, should be reevaluated to support a requested TS change. As part of this i

evaluation, the impact of the proposed TS change on affected equipment functionality, reliability, .;

I and availability will be determined The engineering evaluation conducted should evaluate
~

; whether the impact of the proposed TS change is consistent with the principle that adeque' '

| defense-in-depth is maintai=I. In addition, the engineering evaluation conducted should assess
; whether the impact of the proposed TS change is ennnierent with the yadpie that ad-a !

i safety margins are mairitainad & reviewers should confirm that the ac=== ace guidelines in
i Section II.A c,f this SRP are met with respect to the maintenance of defense-in-depth and safety i

j margins. *

4
i

| c. AdditionalF@-dig Considerations !

!

i Traditional engineering considerations that are unique to TS risk-informed techniques should also
'

be taken into account in an engineering evaluation. These items can be summarized as follows: |

|

i. TS AOT and STI moddications should be supported by the overall safety benefit |

!

ii. Justi6 cation for TS AOT modifications should be based on the need for extended
equipment outage time and the demonstrated availability ofredundant qW The
AOT dennad should be adequate to complete the majority of the component repairs or
post-==intan=nes activities intended to be performed during power operation; however,
AOTs should not be beted solely on yiw.iative maintenance activities that require long
outage times but occur infrequently (e.g., once every five years). In addition, the AOT
should be adequate to conduct any required surveillance tests that render the -aaaaaat
or system inoperable. 'Ihe burden of testing and maintenance can place a stress on the
crew, which can affect the quality of the testing or maintenance and thereby the
component reliability. Crew burden should be part of the consideration in deciding
changes to requir===*=

iii. Regardless of the AOT, the actual time equipment is removed from service should be
minimi=vi h removal should be performed during stable plant conditions and repeated
TS entries shouM be avoided.

iv. TS change requests should consider.both plant-WAe and indnetry-wide operational
experience on systems important for coping with transients or accidents.

v. Some systems may not be modeled by the piant's PRA but could affect the best merimate of
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the performance or availability of systems that might provide a backup function for the
system for which the TS change is being requested (this could change the required;

| performance or availability of the system for which the TS change is being sought). The

>.
review should, therefore, consider systems beyond those modeled in the PRA.

;
i 2. Probabilistic F=Vig Evaluation

i The staff uses a three-tiered approach in its evaluation of the risk associated with proposed TS
| changes The first tier is an evaluation of the impact on plant risk as expressed by the change in
! core damage frequency (A CDF), the.increental conditional core damage pivb.1,ility and the
| incremental conditional large early release pubebility resulting from the TS change. The second
| tier is an evaluation of the licensee's process used to address potentially high risk con 6gurations

that could exist ifequiprnent in addition to that associated with the change were to be taken out of.

i service =i=*=aanusly, or other risk significant operational factors such as concurrent system or
j equipment testing were also involved. The objective of this pan of the staffs review is to ensure
! that appropriate restrictions on dominant risk-significant configurations associated with the
; change are in place. The third tier is an evaluation of the licensee's overall configuration risk
; management system to ensure that adequate programs and procedures are in place to identify and
q compensate for other potentially lower probability, but none the less risk ,significant,
'

%-ations r@ag from maintenance and other operational activities.

j a. - Tier 1:PRA Capability and Insights
J

| The first tier assesses the impact of the proposed TS modification on conditional core damage
j frequency (CCDF), incremental conditional core damage probability, and incremental conditional

large early release probability. Two aspects need to be considered: 1) the validity of the PRA,i

I and 2)the PRAinsights and s.aiagt The depth of the staff review at this stage will depend on
; the extent to which the licensee has demonstrated that its PRA is valid for assessing the proposed
; TS modifications and the overall impnt of the TS change on plant risk. The key areas for review
i ofTier 1 considerations are discussed in the following sections.

j L Breadth and Depth ofPRA Review
j
: The breadth and depth of the PRA review should be addressed in the review for TS changes. The

breadth and depth of the review will depend on several factors:
.12

,

i . a) Tic emphasis placed on traditional analysis as opposed to PRA in establishing the '

basis for the TS 'nadindon.
1

If thejustification for the modification is based on well founded traditional arguments |

Revision 13, March 13,1997 13 RI-TS SRP
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that are easily supported by PRA insights, then only a limited PRA review may be j
warranted. However, if a TS change is primarily based on complex PRA arguments !.

with a limited traditional basis, then the breadth and depth of the PRA review will be j
'

! sube=ati=Hy greater. j
: 4

[ b) ' The safety significance of the structure, system or component under consideration.

) 1

1 The level of r++=y, diversity and need for operator recovery actions will impact |
;

'
; the safety significance of any proposed TS modification. The reliance on operator -
! actions to perform a safety function under high stress conditions will, for example, i
j require greater scrutiny of the human reliability analysis than of automatic systems.-
:

! c) ' The validity of the PRA.
! ,

,

; An initial evaluation of the PRA will be needed to obtain a degree ofconfidence in
L the validity of the PRA. The ma'y level of confidence will depend on the |'

application. Validity of the PRA with respect to the decision making process can be i
established by evaluating:

l
i 1) consistency of the PRA methodology with acceptable methods and practices j'

ii) robustness ofthe results through sensitivity studies
'

.

! iii) consimency of the PRA findings with respect to the plant's design and operational |[ characteristics
.

j iv) modeling detail and scope - 'y to support the decision making activity I

j v) miesentation of the as-buik, as-operated plant

d) - The ccasistency of the TS modification to other TS proposals approved by the NRC.
,

. 1

; If there is a h==aha for approving similar TS modifications for similar type plants,
then only differences betwa previously accepted submittals and the one under
review would need to be manad |

*

4

The need to independently validate the PRA in the context of the TS proposal is based on the ;
need to establish a defensible probabilistic basis for approving the TS modification.= The basis will

'

depend on the extent to which PRA plays a role in the decision making process

1

ii. PRAReview Considerations J

De Tier 1 PFA review will cover the items presented below. Therefore the licensee's application
aanst ocatain suf5cient detail to evaluste these items General guidance for reviewing these items
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i can be found in SRP Chapter 19.0, Section H.3.2," Risk Assessment." Additional guidance
specific to the review of TS moddications is provided here.

.

1

a) Quality of the PRAo

i
.

| The reviewer should conrider the quahty and validity of the PRA during the review !
| ofthe liceneae's submittal for the TS moddication. :

!

| Has the PRA been previously reviewed by the NRC? Did the NRC SER on the IPE '

|' or other NRC reviews of the PRA identify any shortcomings? Have any identified

| shortcomings been addressed and satisfactorily resolved by the licensee, if they are
! relevant to the proposed TS moddication?

i
i Appendix X ofRegulatory Guide DG-1061 and Section 4.3.1 ofRegulatory Guide
! DG-1065 provides additional guidance on PRA quality.
,

b) Scope'

) !

: A full scope PR A (Level 3) is not needed for TS evaluations. Also, in most cases, a
j Imel 2 PRA with external events for all modes of operation will not be required for

,

i TS modification applications. If, for example, a system in question is only used at full i
power, no low-power or shutdown PRA is needed. The review of the scope of the

,

j. PRA used in evaluating a TS moddication should ensure that the gh contained
in Section 4.3.2 ofRegulatory Guide DG-1065 is met. ,

c) Mad-Hag level ofDetail 5

The review of the level of detail of the PRA used in evaluating a TS modi 6 cation
should ensure that the guidance contained in Section 4.4.3.1 ofRagaleary Guide
DG-1065 is met.

d) Modeling of1**ia: Events

*Ibe review ofinitiating event Wag of the PRA used in evaluating a TS !
modification should ensure that the guidance contained in Section 4.3.3.2 of *

Regulatory Guide DG-1065 is met.
,

e)- Screening Criteria and Truncation linits

!
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,

;
' The nrview of the PRA screening criteria and truncation lunits used in evaluating a

i TS modi 5 cation should ensure that the yMaw contained in Sections 4.3.3.3 and
: 4.3.3.4 ofRe=1=+ary Guide DG-1065 is rnet.

| f) Assumptions in Applying PRA for TS Modifications
!

| The review of the assumptions in applying the PRA to a TS modi 5 cation should
: ensure that the guidance contained in Section 4.3.3.5 ofReita+ary Guide DG-1065
i as met.
;

e; - g) PRA A=--;-he
I

j The review of the PRA assumptions used in evaluation a TS modi 5 cation should

j ensure that the guidance contained in Section 4.3.4 ofRegulatory Guide DG-1065 is
; met.
;

- h) Sensitivity and Uncertainty Analyses.

i

| The review of any sensitivity and uncertainty analyses used in evaluating a TS
,

j= modi 5 cation should ensure that the guidance contained in Section 4.3.5 of
'

Pei1=+ory Guide DG-1065 is met.

b. Tier 2: Avoidance ofRisk Signi5 cant Plant Configurations .

The licensee's assessment should also provide reasonable assurance that risk-significant plant -

equipment outage configurations will not occur when specific plant equipment is out of service
consistent with the proposed TS AOT modification. An effective way to perform such an
assessment is to evaluate systems and/or components while in a LCO (equipment AOT) condition.
Once system equipment is evaluated (by CCDF with LERF correlation), an assessment can be
made as to whether certain enhancements to the TS, or procedures, are required to avoid risk-
significant situations In addition, meyea.4ory actions that can mitigate any corresponding
increase in risk, i.e., backup equipment, increased surveillance frequency, or upgrading procedures
and training can be used to offset the risk associated with'certain configurations. These
compensatory actions should have been evaluated and iwiyorated into the first tier where
pii.cticsl to do so. In addition, the review ofTier 2 for TS modifications should ensure that the
guidance containad in Section 4.3.6 of Re>1=+ary Guide DG-1065 is met.

c. Tier 3: Risk Informed Plant Configuration Control / Management

The third tier focuses on licensee programs that ensure that the risk impact of out-of-service
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equipment is .yyrepriately evaluated prior to and while performing any maintenance activity. A
viable program is able to uncover risk-significant plant equipment outage configurations as they
evolve during normal plant operation. This can be accomplished by quantitatively evaluating the
impact of :ala'aa* unavailabihty, operational activities like testing or load d===trM g. or
weather wedMons on plant risk. The need for a third tier stems from the difficulty in identifying
all possible risk =i==*=* configurations under Tier 2. Tier 2 programs typically result in a table
or set of tables that assume certain systems are unavailable and specify other systems that cannot
be out ofservice under the ===mwl conditions. This third tier is needed because of the difficulty
of providing a set of tables under Tur 2 that cover all plant configurations that will ever be
an==wered over extended periods ofplant operation. In addition, the review ofTier 3 for TS
modiscations should ensure that the gathace contained in Section 4.3.7 ofRegulatory Guide
DG-1065 is met.

C. Implementation and Monitoring Program

Application of the three-tiered approach described below is in keeping with the fundamental
principle that performance-based implementation and monitoring strategies _be employed to
account for uncertainties in analysis models and data (principle #5). Because of such
uncertainties, these methods are used to avoid, or severely limit, the time durations during which
plant operation is allowed with high-risk configurations of plant equipmerit (i.e., with excessive
unavailability of critical safety equipment).

1. Tnree-Tiered Implementation Approach

As described in Sedion III.B.2 of this SRP, the staff has identified a three-tiered approach to
evalaing the risk associated with proposed TS changes. The first tier is an evaluation of the

'
impact on plant risk as expressed by the change in core damage frequency (A CDF), the
incremental conditional core damage probability and the incremmtal conditional large early
release probability r=*iag from the TS change. The second tier is an evaluation of the process
used to address p*-ei=Hy high risk configurations that could exist if equipment in addition to
that associated with the change were to be taken out of service simul + ===ly, or other risk
signine=* operational factors such as concurrent system or equipment testing were also involved.
*Ihe objective of this part of the review is to crisure that appropriate restrictions on dominant risk-
sigaw=* configurations associated with the change are in place. The third tier is an evaluation
of the overall configuration risk management system to ensure that adequate programs and
procedures are in place to identify and ceg==e for other potentially lower probal@ty, but
none the less risk signina=* configurations resulting from maintenance and other operational,

activities.
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| 2. Maintenance Rule Control
1

.

In order to ensure that extension of a TS AOT or STI does not degrade operational safety over !
:

time, the licensee should ensure performance monitoring mechanisms are in place to identify
'

negative trends in availability or reliability of equipment impacted by TS changes. As part of i.

: implementing the maintenance rule (10 CFR 50.65), each licensee most likely will have de-Japed |
; availability and reliability goals for the majority of TS equipment which could provide such a i

performanes monitoring z+t=:= The effect of TS changes should be considered if any;
;

i adverse trends in maneing established goals are identi6ed through implementation of the !
! maintenance rule. If the licensee concludes that the performance or condition of a TS system or :

x =4-:==i affected by a TS change does not meet established goals, appropriate corrective action4

; shall be taken to reverse the trend, in accordance with the maintenance rule. Such corrective
'

action may include submittal of another TS change to shorten the revised AOT or STI, if the I

,

licensee determines this is an important factor in reversing the negative trend.
{

i
'

| D. Documentation

The evaluations performed to justify the proposed TS changes should be documented and
: included in the license ==-admaat request submittal. The documentation should include the

following:

| 1. A description of the TS changes being proposed and the reasons for #a= the ch=agan.

; 2. A description of the process used to arrive at the proposed changes,
!
j 3. Traditional engineering evaluations performed,
i
I 4. Changes made to the PRA for use in the TS change evaluation,

5. Review of the applicability and quality of the PRA models for TS evaluations,

6. Discussion of the risk measures used in the evaluating the clunges,

7. Data additional to the plant's PRA database developed and used,

8. Summary of the risk measures calculated including intermediate results,

i
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i 9. Sensitivity and uncertainty analyses performed,

10. Lwamary of the risk impacts ofthe proposed changes and any comp ==: g actions
Proposed,

11. A tabulation ofequipment outage configurations that could threaten the integrity of
important safety functions and that are protn%ted by TS or plant procedures (Tier 2).

12. A description of the @ility to perform a contemporaneous assessment of the overall
impact on safety of proposed plant configurations including an explanation of how these
tools will be used to ensure that risk-significant plant configurations will not be entered
and that appropriate actions will be taken when unforeseen events put the plant in a risk-
sigah* configuration (Twr 3).

13. A marked up copy of the relevant TS and Bases. The level ofdetail provided in the TS
Bases should include adequate information to provide the technical basis for the revised
AOT or STI.

14. All other documentation required to be submitted with a license amendment request.

!
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IV. EVALUATION FINDINGS
4

Refer to SRP Chapter 19.0, "Use ofProbabilistic Risk Assessment in Plant-Specific, Risk-
Informed Decisionmaking: General Guidance," Section III, " Evaluation Fmdings," for guidance
on this topic. In addition, the following items should be addressed in safety evaluations for TS
changes.

Background and NRC review objectives (Input from PRA Policy statement and other
e

Commission documents).

Breadth and depth of the resiewe

The discussion of the breadth and depth of the review should consider the following
factors:

The emphasis placed on traditional analysis as opposed to PRA in establishing the
-

basis for the TS modification.

The safety significance ofthe structure, system or component under consideration.
-

The validity of the PRA.-

The consistency of the TS modification to other TS proposals approved by the NRC.
-
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V. IMPLEMENTATION

The following is intended to propde guidance to applicants and licensees regarding the NRC
staffs plats for using this SRP section.

Except for those cases in which the applicant proposes an mW2ble ahernative method for
complying with speci6ed portions of the Commission's regulations, the *Wa described herein
will be used by the staffin its evaluation of conformance with Commission regulations.

!
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