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REPORT SUMMARY

EPRI has assessed the role of probabilistic risk assessment (PRA) in the regulation of nuclear
power station technical specifications. This report presents nuclear utilities with a framework
and associated general guidance for implementing risk managed technical specifications (RMTS)
as a partial replacement of existing technical specifications. This report was prepared for EPRI
with extensive technical input and review by the Nuclear Energy Institute (NEI) Risk-Informed
Technical Specifications Task Force (RITSTF), which includes input from the Westinghouse
Owner’s Group. This report is a substantial Technical Update to EPRI Report 1011758, which
was published in December 2005. A draft of the revision provided in this report svas submitted
to the Nuclear Regulatory Commission (NRC) staff to support pilot applications of RITSTF
Initiative 4B. This revision incorporates modifications 1o address comments provided by NRC
staff.

Background

Since 1995, the methodology for applying PRAs to risk-informed regulation has been advanced
by the publication of many reports. Related 1o the area of risk-informed technical specifications
alone, EPRI has published the PSA Applications Guide (TR-105396), Guidelines for Preparing
Risk-Based Technical Specifications Change Reguest Submittals (TR-105867), Risk-Informed
Integrated Safety Management Specifications (RIISMS) Implementation Guide (1003116), and
Risk-Infoirmed Configuration-Based Technical Specifications (RICBTS) Implementation Guide
(1007321). NRC has issued Regulatory Guide_1.177 and a Standard Review Plan providing
guidance on risk-informed technical specifications. Over the past four years, the NEI RITSTF
has addressed several generic initiatives to further risk-inform station technical specifications.
One of these, Initiative 4B, entitled Risk-Managed Technical Specifications. is the subject of this
report. Two pilot implementations of Initiative 4B have been submitted by utilities to NRC for
their approval. An earlier version of this report, EPR] Report 1002965 was submitted to NRC in
support of these pilot submittals. Based on NRC reviews, EPRI Report 1009474 was produced
and docketed with NRC. This report is a further revision based on NRC review, industry and
NRC workshops on the subject, and industry experience using the guidelines.

Objectives

e To provide utilities with an approach for developing and implementing nuclear power station
risk-managed technical specifications programs.

* To complement and supplement existing successful Configuration Risk Management
applications such as the Maintenance Rule.

¢ To serve as NRC-approved guidelines for widespread implementation of RITSTF Initiative
4B. '
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Approach

Starting with available industry and NRC documentation. experienced PRA practitioners, acting
through the NEI RITSTF, developed an approach and methodology for implementing risk-
informed technical specifications. The method uses the guidance developed for the Maintenance
JThe approach deseribed in this report is a2 logical extension of that guidance to address the
additional challenges of Risk-Managed Technical Specifications. The primary additions to the
(a)(4) processes are 1) the calculation of a flexible risk-informed completion time (RICT) as an
alternative to the static Allowed Out-of-service Times in current technical specifications, and 2)
calculation of cumulative risk incurred through the use of these RICTs. Other extensions of the
(a)(4) process are associated with the elevation of the process to a higher regulatory significance

through its incorporation into technical specifications. [This report provides the culmination of

the RITS 4B initiative and serves as the industry implementation guidance for application of
Risk Manaeed Technical Specifications.

Results

This report presents a recommended approach and technical framework for an effective RMTS
program and its implementation following NRC approval. This report also provides, together

with the industry consensus standards on PRA as modified by experience with NRC Regulatory

Guide 1.200, the requirements for PRA scope and capability for this RMTS application.

EPRI Perspective

This project is an important element of the nuclear industry’s strategic objective to use more
risk-informed regulations and operational decisions. It is a logical extension of traditional
technical specifications that builds upon the current Configuration Risk Management (CRM)
requirements of the NRC Maintenance Rule. All U.S. nuclear stations meet these requirements,
and many have more extensive CRM programs to support work planning and scheduling,
evaluation of events during operation, response ta NRC inspection findings, and other day to day
applications. These capabilities have proven to be both risk and cost-effective. Furthermore,
their regular use has fostered a desirable risk management culture at well-run stations. EPRI
expects to support this RMTS effort in the future as it continues through the regulatory approval
process and through its early implementation. Furthermore. this project will interface with the
related activities of the EPRI Configuration Risk Management Forum (CRMF), which addresses
a wide range of CRM issues.

Keywords

Probabilistic risk assessment
Risk-informed applications
Technical Specifications

NRC regulations and Licensing
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1

INTRODUCTION

The purpose of this report is to provide specific guidance on how to implement Risk Managed
Technical Specifications (RMTS) programs at existing and planned nuclear power stations using
configurazion risk management tools and techniques. It is a direct derivative of previous EPRI
work, in particular EPRI Report 1011758 [1]. This report provides guidance for stations desiring
to implement RMTS for a single system as well as those desiring to implement a global “whole
plant” RMTS approach. This report is organized and presented as follows:

o Section 1 is an overview of the history preceding RMTS programs.
* Section 2 provides the RMTS program requirements.
» Section 3 presents detailed RMTS guidance approach and methodology.

 Section4 presents the attributes of a PRA and associated Configuration Risk Management
(CRM) Tools that are required for RMTS implementation.

e Section 5 presents RMTS references.

. Appendix A provides a glossary of terms.

10CFR50.36, “Technical Spéciﬁcations requires that each specification contain a Limiting '

Condition for Operation (LCQ). The LCO is the minimum functional capablhty or performance |-

levels ofeqmpmenl required for safe operatlon of the facility. When an LCO is not met, 10 CFR
50.36 requires the licensee to shut down the reactor or follow any remedial action permitted by
the Technical Specifications until the condition can be met. No specific timing requirements
were included in the regulation. However, in practice, each specification contains actions to
follow when the LCO is not met and these actions are associated with one or more fixed time
limits. Within the context of the plant technical specifications, these time limits are termed the
Allowed Qutage Times (AOTs) or Completion Times (CTs). These time limits were established

at the time: of station licensing or in subsequent license amendments. In this document, the term | .

completion time (CT) to refery to completion time and/or allowed outage time.

The nuclear industry has applied risk-informed techniques to extend various CTs originally
established in the Technical Specifications. The RMTS described in this report builds on that
experience to establish a process to apply configuration risk management to enable a licensee to
" vary the CT in accordance with the risk calculated for the plant configuration,

This guideline is applicable to risk mformmg the Technical Specifications CTs for plant
configurations in which structures, systems and components (SSCs) are mopcrable The primary
use of this guidance is anticipated to be for configurations (either preplanned or emergent) that
occur during the conduct of maintenance. It is expected that implementation of RMTS will allow
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utilities to more fully utlhze risk-informed tools and processes in the management of .

maintenance. These Technical Specifications enhancements will reduce plant risk by allowmg .. - [ Deleted: wechnical

flexibility in prioritization of maintenance activities. improving resource allocation, and avoxdmg " Deleted: specifications
unnecessary plant mode changes. The RMTS under development is specifically directed toward »
equipment outages and will not change the manner in which plam design parameters are

controlled.

This guide supplements Nuclear'Energy lnstitute (NEI) guidance for implememation of the
Maintenance Rule (see Section'11 of Reference [2]) for stations implementing RMTS.

Additional key references include EPRI’s PSA Applications Guide [3} and NRC's Regulatory
Guide 1.174 [4]. Maintenance activities are performed to ensure the level of equipment

reliability necessary for safety, and should be carefully managed to achieve a balance between

the benefits and potential impacts on safety, reliability and availability. The benefits of well
managed maintenance conducted during power operations include increased system and unit
availability, reduced equipment and system deficiencies that could impact operations, more ‘
focused attention on safety due to fewer activities competmg for specmhzed resources, and
reduced work scope during outages.

This report is a key part of the NEI Risk Informed Technical Specifications Task Force
(RITSTF) initiatives. RMTS is designed to be consistent with, and provide enhancement to, the
guidance provided for Maintenance Rule risk management described in Reference [2]. The
guidance contained in this report is applicable to the determination of risk informed completion
times (RICTs), Risk Management Action Times (RMATS) (reference Appendix A for definitions
of these terms) and specification of appropriate compensatory risk management actions (RMAs)

applicable to requirements of the Technical Specifications. In application of this guidance to .. - { Deleted: technical )
maintenance activities on plant SSCs governed by Technical Specifications, bolh the provisions  * { Deleted: specifications )
of the RMTS and the requirements specified under the provisions of Maintenance Rule section S ( Deleted: technical ]
(2)(4) are applicable. This section summarizes the enhancements that this initiative brings to - " {{Deleted: specifications )

prudent safety management.

It is not the intent of the RITSTF initiatives to modify the manner in which the Maintenance
Rule requirements are met by various utilities. However, it is the intent of this report to provide

the guidance for integrating Risk Managed Technical Specifications with the Maintenance Rule . - ( Deleted: risk )
process. While the fundamental process to be used for the RMTS is not different from the [ Deleted: managed . ]
Maintenance Rule process, the proposed risk assessment process has an increased quantitative ( Deleted: tcchnical )
focus and requires a more formal mechanism for dispositioning maintenance decisions. RMTS ' {(Deleted: specincations )

features balance the flexibility in performing maintenance within a structured risk informed
framework so as to adequately control the risk impact of maintenance decisions.

The RMTS process discussed in this report may be used within the current configuration risk
management program that implements the Maintenance Rule (2)(4) requirements. Specifically,
this report describes integration of the present 10CFR50.65(a)(4) evaluation process with
selected supplementary processes to create an enhanced process that will support the

implementation of flexible CTs within the Technical Specifications. However, there is a et ( Deleted: technical
fundamental difference between the two programs. RMTS is specifically applicable to Technical "~ - Deleted: specifications
Specification operability of SSCs while the provisions of Maintenance Rule section (a)(4)are__* {Deleted: wchnical

o ﬁ)eleted: specification
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concerned with functionality of a broader scope of SSCs. Due to ihis‘fun_dan%'eﬁtal difference, the ™' _
provision:; of b'qih programs'z‘lre'appli'c_ab‘le and must be’ performed during applicatibns of__‘ RMTS. e

The RMTS process is intended to provxde a comnprehensive risk mformed mechamsm for
expeditious identification of risk significant plant configurations. This will include -
lmplementauon of appropnale compensatory risk management actlons while retammg the

down the plam w lun prudent. In practice; this program is consxstent with lOCFRSO 65(a)(4)
maintenance planning conditions. That is, the program retains the current 10CFR50.65(a)(4) .
thresholds for identifying normal and high risk plant configurations. i The processes described .. :
herein depart from the Maintenance Rule requirements by formally requiring high risk plant
configurazions to be treated in a required action for the Risk Managed Technical Specification - -
not being met. In addition, the revised process ensures timely risk assessments of emergent
(unscheduled) plant configurations to ensure that high-risk conditions associated with multiple
component outages are identified early. This document also includes guidance on the scope and
quality of the risk-informed tools used in performing the configuration risk assessments.

".'f ’ . o N . [ ‘
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RMTS PROGRAM REQUIREMENTS

This Section delineates the requirements for RMTS applications. In this chapter, the conditions
under which the RMTS program is applicable are defined. Then, requirements applicable to the
activities necessary for RMTS implementation are provided. These activities are comprised of

the following:

e Configuration risk management process and application to Technical Specification | ( Deteted: tcchnizat )
requirements. ( Deteted: specif cation )

¢ Documentation requirements.

¢ Training requirements.

¢ PRA technical apdequacy requirements. I { Deteted: accurccy )

¢ Configuration risk management tool requirements.

Information associated with the purpose and details associated with the implementation of the
individual RMTS requirements are provided in Chapters 3 and 4. Chapter 3 provides detailed
guidance on the RMTS programmatic requirements and the conduct of activities necessary to
implement the RMTS program. Chapter 4 provides information associated with the PRA and

configuration risk management models and tools used in the RMTS program.

2.1 Applicability

A RMTS program is designed to apply the risk insights and results obtained from a plant PRA to
identify appropriate technical specifications CTs and appropriate compensatory risk management
actions associated with plant SSCs that are inoperable. Thus, PRAs that support RMTS are
typically :lant specific at-power PRAs. Licensees who want to apply RMTS for plant
configurations other than at-power operating modes shall have a PRA and configuration risk .- [ Deleted: must t¢ able to show the ]
calculation tool that adequately calculates a RICT in these modes for the specific plant 2dequacy of the

configurations as discussed below. Also, the station configuration risk management (CRM)
program (see definition in Appendix A) shall establish the program-specific requirements for
applicaticn of an at-power PRA to non-power operating modes. Technical Specifications
associated with the Cold Shutdown and Refueling modes are not within the scope of this
-guidance. Table 2.1 provides the applicability of an at-power PRA for use in the RMTS program | . - {{Deleted: a catalog of )
during various operating modes.

configurations

[ Deleted: to quanify a RICT in those ]
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Table 2-1
Applicability of At-Power PRA for RMTS to Plant Operational Modes. Note: mode numbers
are in accordance with Improved Techmcal Specmcatlon defmmons -

'

-BWR

Applicability of At-Power PRA to RMTS PWR
. Direct Application -1,2.3, 4% 1.2 -
Not Applicable 4*.5,6 3.4.5

* RMTS is applicable to PWR Mode 4 for ¢cooling via steam generators: R\‘l'l SisNOT -
applicable 10 PWR Mode 4 for cooling via shutdown cooling

In order to apply a RMTS proeram to PWR Mode 3 or Mode 4 plant configurations. the PRA
and CRM models cither must be directly applicable OR be capable of providing conservative /
boundine results with commensurate documentation. Statiens implementing RMTS mav emplov
methods previously approved bv NRC to achieve this objective. As one example. the NRC staff
previouslv issued a Federal Register Notice (70FR74037. 14 December 2003) that provided a
model safetv evaluation (SE) and a no sienificant hazards consideration (NSHC) determination .
relating to changing BWR Technical Specification required action end state requirements.

Thus, a RMTS program defines the scope of equipment used to define plant configurations to
which calculation of a risk informed completion time (RICT) mav be applied. These SSCs have
front-stop CT requirements, and can be evaluated via the RMTS-supporting PRA and CRM -
program. Technical specifications for Safetyv Limits. Reactivity (‘ontrol Power stmhmlon,and
test exceptions are excluded from unlmm RICTs. ' . T

2.2 RMTS Thresholds C : - SRR -

Risk management thresholds for RMTS program application are established quantitatively by
considering the magnitude of the ihstantaneous ¢ore damage frequency (CDF), instantaneous
large early release frequency (LERF), mcremema] core damage probability (]CDP) -and the
incremental large early release probability (lLERP) for the plant configuration of interest. The
risk management thresholds presemed in Table 2-2 are, the basis for RMTS program acuon
requirements. ch

Jable2-2 e .
RMTS Quantitative Risk Management Thresholds Coe s PN
. e Al .
. RMTS Risk Management
Criterion . Guidance . .
CDF LERF [T S .
- Consider the reqﬁired actiontor |~ i
2103 " 210 not be met and follow the
events/year | events/year | technical specification -~ . |-
, requirements , .

X
y
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ICDP

ILERP -

| 210

2106

- RICT requirements apply

- Consider the required action to
not be met and follow the )
technical specification

requirements

2106

2107

— RMAT requirements apply
— Assess non-quantifiable factors

— Implement compensatory risk
management actions

<106

<1077

— Normal work controls

2.3 RMTS Program Requirements

" This section provides a concise listing of RMTS programmatic requirements. Detailed discussion
of the configuration risk management and technical specification requirements applicable to
RMTS are provided in Chapter 3. Chapter 4 provides a detailed discussion of requirements
associated with the PRA models and CRM tools used in RMTS program implementation.

2.3.1 Configuration Rlsk Management Process & Application of Technical

Specmcatlons

Existing 'l‘echmcal Specifications for nuclear power statrons specxfy completlon umes for

" completing actions when specific plant equipment is inoperable. Under the RMTS concept
these CT values are maintained and referred to a$ “from-stop” CT values. .In the RMTS .
program, operation beyond the front- -stop CT is allowed provided the risk of continued operation -
can be shown to remain within established limits as determined by the CRM program and

~ supported by the PRA.

_ The staticn’s CRM program and RMTS process shall be performed in accordance with-station
. procedurc-s which include the following process requiremgnts: _

B S OO P A

1. Risk zssessments used in RMTS shall be performed in-accordance with guldance provrded in
Secticns 2 and 3 of this document and supported by the implementing plant’s PRA and CRM |
program. Risk assessments involve computation of a Risk Managemem Action Time
(RM,A T) and a Risk ]nformed Compleuon Time (RICT)

. The RMAT is the time interval at which the risk management action’ threshold is
. exceeded Itis the tlme from discovery of a condmon requmng entry into a

DRAFT 2-3

. {Deleted: techni :al

(Deleled: specifications




which results in a plant configuration other than the zero-maintenance state until the
10 ICDP or 107 ILERP RMA threshold is reached, whichever is the shorter =
duration. '

¢ The RICT is a plant-specific SSC plant configuration CT calculated based on

maintaining plant operation within allowed risk thresholds or limits and applying a
formally approved configuration risk management program and associated _
probabilistic risk assessment. The RICT is the time interval from discovery ofa - o
condition requiring entry into a technical specnﬁcauons action with the provision to

~ utilize a RICT and which results in a plant configuration other than the zero- ; |
maintenance state until the 10> ICDP or 10 ILERP threshold is reached, or 30 days,
whichever is shorter. The maximum RlCT of 30 days 1s referrcd to as the “back -stop
CT ” . . 1

2. Risk Managed Technical Specnf'cauons are applied under the following conditions:

2.1. To extenda CT beyond its front-stop CT.

2.2. Conditions in which more than one technical specification LCO is not met and the
applicable actions have the provision to utilize a RICT . In this case, the RMTS is
applied to confirm acceptability of the affected front-stop CTs.

2.3. To evaluate configuration changes once a RICT is being used beyond the associated - . e
front-stop CT.

3. For plam configurations in which the RMAT either has been’exceeded (emergent ev em) oris
"', anticipated to be exceeded (€ither planned condition or emergent event), appropriate
compensatory risk management actions shall be identified and implemented.
4. Upon implementation of the provisions of the RMTS program for an inoperable SSC within
the program scope, prior to exceeding the RMTS front-stop CT the station shall perform a
risk calculation to determine the applicable risk management action time.(RMAT) and risk
mformed completlon time(RICT). . -~ . . . AN o
5. When a system is inoperable and the associated specification has the provision to utilize a
RICT, and a second (or any Subsequient) technical specification SSC with the provisionto . - - " Deteted: . )
utilize a RICT becomes inoperable, prior to exceeding the shorter of 12 hours or the most .
limiting front-stop CT, the station shall perform a risk calculation to verify the acceptability

Deleted: When a system is inoperable

; of the front-stop CTs. If the risk calculation identifies a shorter RICT for this plant . 7| and uitizing a RICT. and a sccond (or
-confi gurauon then the RICT becomes the govemmg CT requlremem o © 7.7 | any subscquent) SSC within the scope of

. T - .. 1the plant CRM program becomes
nonfunctional. the station shall perform a
‘risk calculation to dctermine arevised
risk management action time (RMAT)

and a revised risk informed completion

‘
v

6. _\\"hcn a svstem within the scope of the RMTS program is inoperable and'ifi A RICT, and the
functional / operable status of anv subscquent SSC within the scope of the plant CRM

program clianges (i.e. a functional / operable SSC becomes non-functional / inoperable), the time (RICT) applicable to the plant

y sl : N : 5 fol o oyt 4y F e configuration. This evaluation shall be
plant shall pert_orrr) arisk calculanob to (!v.tenmne arey 1s_ed risk management attion lnml performed prior 10 exceeding the most
(RMAT) and risk_informed completion time (RICT) applicable to'the new plant : limiting applicable tcchnical specification
configuration. This evaluation shall be performed prior to exceeding the most limiting ' ’ front-stop CT (for SSCs governed by

technical specifications) but not later than
s _12 hours from the configuration change |
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applicable Technical Specification froni-stop CT (for SSCs governed by Technical
Specifications) but not later than 12 hours from the plant configuration change. For plant’
confizuration changes in which a non-functional / inoperable SSC is returned to service, the
plant may perform a risk calculation to determine a revised risk management action llmc

(RMAT) and risk informed complcnon time (RICT). - . ) . ’ o

* The revised RICT from the evaluation shall be effective from the time of -
implementation of the original RICT for the original non-zéro maintenance plant
configuration, and the associated RICT “time- clock” shall not be re-set to zéro at the '
time of the modified configuration.

¢ Inthe RMTS framework, a RICT can be revised, occasionally many times, but the
associated “time clock’ cannot be restarted until all LCOs associated with front-stop

- { Deleted: front-;top ]

CTs that have been exceeded have been met (i.c. are operable) or the applicability for
the LCOs exited.

7. Should the RICT be reached or the instantaneous plant risk as calculated via the plant risk
assessment tool exceed an equivalent CDF of 10 per year (or 10 per year for LERF), the
plant shall consider the required action to not be met and follow the applicable Technical
Specification requirements, mcludm any associated requirement for plant shutdown'
implementation. o . '

8. _RMAT and RICT calculations are performed in accordance with the following rules:

* RMAT and RICT risk levels are referenced to Core Damage Frequency (CDF) and
Large Early Release Frequency (LERF) assoc:ated with the plant “zero-maintenance”
conﬁguratlon The “zero-maintenance”’ state is established from the baseline PRA by
assuming all components to be available (i.e. SSC unavailability and test and
maintenance events are set to zero in the PRA model; train modeling is consistent
with plant alignments). . . .

e RMAT and RICT levels are reﬁ.renced from the time of initial‘'entry into the ﬁrst
RMTS and can only be reset once all RMTS action statements for SSCs beyond their’
Jront-stop CTs have been exited. R L

e The RMAT and RICT calculations may uss conservauve'or boundmg analyses.
. Compensatory risk management actions may only be credned to the extent lhey are

modeled in the PRA and are procedurallzed "

T,

' . The expected repalr time (1 e. return to semce tlme) contamed in the PRA model for
.+ . equipment repairs of inoperable SSCs within the scope of the CRM program cannot -
"' becredited in the calculauon of the RICT. B

o The impact of fire risks shall beJnclude(l in RICT calcuhnons : o

e Extensions of RMTS to lower operatmg modes,(;e oner'monal modes other lhan lor
_)_shall be <upnomd via bounding or conservatlve ,'mal\ ses. The process for
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| " applicable to these operating modes shall be described in the station RMTS program
. implementation documentation.

| 9. The RMTS completion time shall not exceed the back- -stop CT limit: of30 days This RMTS .

provision applies separately to each ACTION for which n is entered. .

where a total loss of function has occurred (e.g., all trains of a required Technical
Specifications system are determined to be jncapable of performing its intended function |
such as, all trains of Safety Injection or all trains of Component Cooling Water).:

11. Unless othenwise permitted by the Technical Specifications, application of RMTS for a .
planned entry into a configuration involving a total loss of function is not allowed.

I 12. PRA Functionality Assessment Guidance

.

An inoperable component shall normally not be consndcred ﬁlnclmn.ll when performing the
RICT calculation._The remaining functions of the system. subsvstem, or train which are not -
affected by the inoperable component(s) mav be considered PRA functional when
performing the RICT calculation.

The following provides puidance for conditions when an exception to this general euidance

mav be applied.

12.1 1fa component is declared inoperable due to degraded perfonmance parameters, but the
affected parameter does not and will not impact the success criteria of the PRA model,
then the component mayv be considered PRA functional for purposes of the RICT
calculation. For the provisions of this section to applv, the following must occur:

12.1.1_The degraded condition must be identified and its associated impactto
equipment functionality known.

12.1.2 Continued degradation is not c\ncctcd

o

11 the functional impact of the condition causing the inoperability is capable of being: -
assessed by the PRA model, then the remaining unaffected functions of the component
mav be considered PRA functional in the RICT calculation.

If the condition causing a component to be inoperable is not modeled in the PRA, and
the condition has been evaluated and documented in the RMTS program as having no -
risk impact. or as being not credited in the PRA model, then the RICT may be
‘calculated assuming availabilitv of the inopcrable component and its associated svstem,
subsystem or train, If there is no documented basis for exclusion, or if the tondition
was screened as low probability, then the mopcmble componcm must be con';ldercd not
functional, v S

12.3

If the Technical Specification component is not in the PRA model, then the affected
system. subsvstem or train must be considered not functional.

12.4
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" 13. Ifa'component within the scope of the CRM program is inoperable and PRA finctionality < | { Forrnatted Bullets and Numbering J
cannot be quantified, then the component shall be considered non-functional for the RICT R

calculation. In any case where equipment declared as “inoperable™ is being classified as
“functional” for purposes of RICT calculation, the reasoning behind such a consideration
shall be justified in the documentation of the RICT assessment

- _.l —-- ( Deleted: musr . ]

1t

Ja. The as-occurred cumulative risk associated \\nh_ the use of RMTS beyond the front-stop CT | .. (Deteted: 15 B
for equrpment out of service shall be assessed and compared to the gludelmes for small risk :
changes in Regulatory Guide 1.174 [4] and corrective actions applied as appropriate. This
assessment of cumulative risk impact shall be conducted as part of the station periodic PRA
updatzs on a periadicity not ta exceed two refueling cveles :

. Operzbility determinations should follow regulatory guidance established in Part 9900 of the | . - { Deleted: 16 B
NRC Inspection Manual [9]. RMAT and RICT calculations performed for emergent
conditions shall be performed assuming that all equipment not declared inoperable during the
operability determination process is functional. However, the station should consider |- - {(Deteted: in )
establishing appropriate RMAs due to the potential for increased risks from common cause
failure of similar equipment.

—
Y

2.3.2 Documentation

‘1. The CRM program process shall be documented in station procedures delmeatma appropriate
respo:sibilities and related actions.

2. The process for conducting and usmg the results of the nsk assessment in slauon decision-
making shall be documented.

3. Procedures should specify the station functional organizations and personnel, including
operations, engineering, and risk assessment (PRA) personnel, responsible for each action
required for RMTS program implementation.

4. Procedures should clearly specify the process for conducting a RICT assessment and
developing applicable RMAs. ’ :

"5. Individual RMTS RICT evaluations shall:

5.1. Bedocumented in an appropriate log _ :
5.2.  Document where quantified bounding assessments or o(her conservative qu'mmalwe , :
. approaches were used, . - . - | Deleted: ; for cxample. application of
5.3. Incases where equipment declared as moperable is being credited as possessing PRA _ f’:i‘;’l"}gf}::f,‘:f:',;“'s“g’ such as doscribed
functionality for the purposes of a RICT calculation, the basis behind this s { -
. L. . . . . : Deleted: classificd J
determination shall be provided in the RICT documentation. -

6. R'el:.xt:'ve to extended CTs beyond the front-stop CT, the following shall be documented:

DRAFT 2-7



6.1.  The date/time an LCO(s) is not met and entry into conditions which have ptovisibns ,
for utilizing a RICT. e e

6.2.  The date/time entry for restoration of compliance with the LCO(s) or the exiting of. , S
the applicability for specifications which have provisions for utilizing a RICT.

|  63. [Ifapplicable. an assessment of PRA functionality based on the degree of degradation
for specifications whxch have provisions for utilizing a RICT.

6.4. The confi iguration specﬂ' ¢ risk profile for the duration of extended CTs tdenttfymg
inoperable equipment and associated plant alignments.

6.5.  For emergent conditions, the extent of condmon assessment for redundant
" components. :

6.6. The total accumulated ICDP and ILERP accrued during the extended CTs.

| 7. Periodic Documentatton e ’ ‘ ' ~ . {peleted: Annuat )
7.1.  As aminimum, the accumulated annual risk above the zero maintenance baseline due
to equipment out of service beyond the front-stop CT shall be documented_as part of -
the station periedic PRA updates on a periodicity not to exceed two refueling cvcles.
This documentation shall also include a description of the process for momtonng i
| accumulated risk, associated insights and lessons leame(L . o [ Deleted: . This documentation shall be

available for review on-site.

2.3.3 Training

1. Those organizations with functiona! responsibilities for performing or administering the -
CRM program shall have required training (e.g. licensed operators, work control personnel, -
PRA personnel, and station management).
2. Training shall be provided to personnel responsible for performance of RMTS actions. This -
training should be commensurate with the respective responsibilities of the personnel in the
following areas:

2.1, Programmatic requirements of RMTS program.
-2 2. Fundamentals of PRA mcludtng analytical methods employed and the interpretation: of

_ quantitative results. This training should include training on the potential impact of
| common cause failures, model assumptions and limitations, and pncertainties. The . {Deleted:in _ )

‘training also should address the implications of these factors in the use ofPRA results in
decision- makmg applicable to RMTS.

quantitative insights

| 2.3. Plant specific guantitative and qualitative insights obtained from the PRA, L {Deleted: including both qualitative and]
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2.4. Cperation of the plant configuration risk management tool and interpretation of results
derived from its application.

2.3.4 PRA Technical Adequacy °

Stations electing to implement RMTS shall have a PRA model with the following attributes:
The PRA model shall incorporate the attributes contained in Section 4 ofthf’s'repon. The -] -
intent of these attributes is to ensure that the PRA provides a reasonable representation of the

plant risks associated with the removal of plant SSCs from service.,

2

=

The PRA shall be reviewed to the guidance of Regulatory Guide 1.200 Rev 0 for a Capability- | .
Category 2. Deviations from Regulatory Guide 1 "00 relative to the RMTS program shall be
justified and documented.

3

3._The scope of the PRA model shall include Level 1 (CDF) plus large early release frequency +

(LER¥). In addition, RICT and RMAT gvaluations shall include contributions from external
events, internal flooding events, and internal fire events. Inclusion of these factors within the

PRA is not explicitly required provided alternate methods (e.g. conservative or bounding

analyses) are used to accomplish this requirement., ,

R

4. _The PRA shall be capable ofprovndmg quantitative confgurauon specific impacts due to
planned or unplanned unavailability of equipment within the scope of the CRM program for
the operational mode existing at the time an existing CT is extended.
Any modeled and quantified dependent human actions used in the calculation of a RICT - |
shall be applicable to the plant configuration.
6. A process shall exnsuo identify and consider'significant risk contnbulors which vary by e | .
time of year or time in fuel cycle ‘within the RICT calculation” :

7. _Common cause treatment as apphed in the CRM model confonns to the PRA model and “|
RMTS guidance. : ; PR : -
.. e e o, R
8. The PRA shall be maintained and updated in accordance with approved station procedures to <
ensure it accurately reflects the as-built. as-operated plant,

8.1 The PRA shall be maintained and updated in accordance with approved cmuon
pracedures on a periodic basis not'to g\tged nwo' rcfudma cvcles.

LA

i ' o . » EEY
N
A
\

8.2 A process for evaluation and dnposntmn*ol’ proposed fadility cham_es :hall be es(ahhshed -
fo- items impacting the PRA modél (e.d. désien modifications, procedure changes, etc.).
Criteria shall exist in PRA configuration risk management to require PRA ‘model updates
concurrent with implementation oftacﬂnv chanﬂcq that <|m|ﬁcantlv impact RICT
Lalcuhtlons - ; .

v
N
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calculations. corrective actions shall be identified and implemented '1< $0on as practicable . |
in_accordance with the station corrective action program.

10. Where the PRA is to be used to extend Completion Times (CTs) that originate in lower plant
operating modes as described in Section 2.1, the PRA scope may be extended to include
those applicable modes, or a technically-based argument for application of the Mode 1 and 2

| model to other plant operating modes shall be provided (e.g.. provide assurance that risk

associated with other modes addressed in the RMTS is bounded by the Modes 1 and 2 PRA
event sequences).

11. PRA modeling (i.e. epistemic) uncertainties shall be considered in application of the PRA
base model results to the RMTS program. This uncertainty assessment is intended to be
performed_ on the PRA base model prior to implementation of the RMTS program and
provide insights such that applicable compensatory risk management actions mav be
developed to limit the potential impact of these uncertainties. This evaluation should include
an LCO specific assessment of key assumptions that address kev uncertainties in modeling of
the specific out of service SSCs. For 1.COs in which it is determined that identified
uncertainties could significantlv impact the calculated RICT. sensitivity studies should be
performed for their potential impact on the RICT calculations. (Reference EPRI-1009652 [6]
for one method to determine kev uncertainties) Insights obtained from these sensitivity
studies should be used to develop appropriate compensatory risk management actions. Such
activities mav_include highlighting risk significant operator actions. confirming avatlability
and operability of important standbv equipment and_assessing presence ol severe or unusual
environmental conditions. The intent of these risk management actions is to (in a qualitative
manner) minimize the impact of the uncertainties. This assessment is onlv intended 1o be
performed prior to initial implementation of the RMTS program and after a substantial
update of the PRA. )

2.3.5 Configuration Risk Man'ager'nentv;TooIs

The following specific CRM tool attributes are required for RMTS implementation:

| 1. Initiating events accurately model external conditions and effects of out-of-service -

equipment. .
2. Model truncation Ievels are adequate to maintain associated decision-making integrity.

Model translation from the PRA to a separate CRM tool is appropriate; and CRM fault trees
are traceable to the PRA. Appropriate benchmarking of the CRM tool against the PRA model
shall be performed to demonstrate consistency.

Dependent human actions are modeled and quantified.

Configuration of the plant is correctly mapped from real time activities to CRM parameters.

2-10 DRAFT i

8.3 In the event a PRA modeling error is identified that significantly impacts RICT | .

9. PRA quantification software shall satisfy station software quality assurance requirements. - -
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'6. ..Each 'CRM application tool is verified to adequately reflect the as-built, as-operated plant

includling risk contributors which vary by time of year or time in fuel cycle_or otherwisc

'déﬁm'mrmcd to be conservative or bounding.

7._Anvrew kev uncertainties contained in the CRM model (that are identified via PRA model.
to CRM tool hcnchm.lrl\ms.) are ldenuﬁed and evaluated pnor to use_of the (‘RM tool for

RMTS

applications. -

8. CRM application tools and sofl\\ are arc accepted and maintained by an qppropnate quahty

program._CRM application too! quality requirements for RMTS include:

8.1

Model configuration control, -

8.2

Software quality assurance.

83

Training of responsible personnel,

8.4

Development and control of procedures.

8.5

[dentification and implementation of corrective actions.

8.6

Program administration requirements,

9. The CRM tool shall be maintained and updated in accordance with approved station

procedures to ensure it accurately reﬂects the as-built, as-operated plant,

9.1

The CRM tool shall be maintained and updated in accordance with apnroved station

9.2

procedures on a periodic basis not to exceed two refueling cveles.

+

A process for evaluation and disposition of proposed facility changes shall be

9.3

established for items impacting the CRM tool (e.p. desiegn modifications. procedure

changes, ete.). Criteria shall exist to require CRM updates concurrent with

implementation of facilitv changes that significantlv impact RICT calculations.,

In the event a PRA or CRM modeling error is identified that significantly impacts

RICT calculations. corrective actions shall be identified and implemented as soon as

practicable in accordance with the station corrective action program.

EN

DRAFT 2-11

guidance. §
I N
{ Deteted: introduccd ]
. i { Formatted: Numbered + Level: 2 +
Numbering Style: 1, 2, 3, ... + Start

Deleted: <#>Cymmon cause treatment
in the CRAM model conforms 10 RMTS

at: 1 + Alignment: Left + Aligned at:
0.25" 4+ Tab after: 0.63" + Indent
at: 0.63" )

- ﬁomatted: Buflets and Numbering

- . | Formatted: Injent: Left: 0.25%,
’ Hanging: 0.38"

. '(Formatted: Normal, Indent: Left:
1 0.25%, Hanging: 0.38"

.- Formatted: Ncrmal, Indent: Left:
0.25", Hanging: 0.38"




DRAFT

3

IMPLEMENTATION GUIDANCE

This Section provides guidance supporting the RMTS programmatic requirements described in
Section 2. This document has been developed to provide the commercial nuclear power industry
guidance on risk management issues associated with implementation of Risk-Managed Technical
Specificazions (RMTS) programs at their facilities. Specifically, this guide is designed to
support the implementation of a risk-informed approach to the management of Tcchnical
Specificazion completion times related to SSC safety functions, The report will generally refer to
a CT in association with a “plant configuration”. The term “plant configuration.” a fundamental
term applied in this report, is defined in Appendix A and is simply the consolidated state of all
plant equ:pment functionality, i.e., either functional or non-functional, and associated plant risk-
impacting conditions analyzed in the PRA. This term applies to plant equipment functionality or
loss thereof for any reason, including applications of both preventive and corrective
maintenance. See Appendix A of this guide for a glossary of key terms apphcable to RMTS
* program development and implementation.

Existing conventional technical specifications for nuclear power plants specifv maximum CT
values for specific_plant equipment related to the out-of-service time of SSCs that perform plant
safery furctions. Under the proposed RMTS concept, these CT values are retained in the
technical specifications as the front-stop CT values. The front-stop CT values mav be either
those that have historically been established via conventional deterministic engineering methods
and judgment or those more recently justified via risk-informed methods in accordance with RG
1.177. Implementation of a RMTS program does not preclude subsequent revision of front-stop
CT values in accordance with RG 1.177. Under a RMTS program, operation bevond these front-
stop CTs is allowable provided the risk of continued operation can be shown to remain within
established risk thresholds.

JThis report focuses on RMTS implementation to meet the intent of RITSTF Initiative 4B (see
Sectlon 1 for background) A RMTS program does not change any of the conventional technical
specifications LCOs or associated “action statement” requirements. A RMTS program focuses
on managing plant risk to prudently allow configuration-based flexible LCO CT values greater
than the front-stop CT values and less than or equal to a maximum back-stop CT value, The
RMTS proacess presented in this report integrates regulatory guidance currently in place for other
risk-informed applications. In particular, in RMTS applications. the overall plant risk is assessed
via processes consistent with the maintenance rule (10CFR50.65), its attendant Regulatory Guide

(RG 1.182). and industry implementation guidance NUMARC 93-01.
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3.4 RMTS Program Technical Basis

3.1.1 Risk Management Thresholds for RMTS Programs '
Risk management thresholds for RMTS program application are established quantitatively by
considering the magnitude of the instantaneous core damage frequency (CDF), instantaneous
large early release frequency (LERF), incremental core damage frequency (ICDF), and the
incremental large early release frequency (ILERF) for the plant configuration of interest. It is
important to note that these incremental frequency values are measured from their respective
“no-maintenance” or “‘zero-maintenance” baseline frequencies as determined via the PRA (see
definitions of terms in Appendix A).

Guidance for evaluating temporary risk increases by considering configuration-specific risk is
provided in NUMARC 93-01, Revision 3 [2]: The risk management thresholds presented in.
Table 3-1 provide the basis for RMTS program implementation. Table 3-1 presents RMTS
quantitative risk management thresholds and RMTS action guidance as well as a comparison of
the respective applicable Maintenance Rule thresholds and action guidance from Reference 3.

Table 31 g
RMTS Quantitative Risk Management Thresholds . : C

i

. Maintenance Rule Risk - RMTS Risk Management °

Criterion Management Guidance : Guidance
COF LERF '
- - Careful consideration before - Consider the required action to
2103 - | :z2104 entering the.configuration (none .| not be met and follow the
events/year | events/year for LERF). . technical specification , .
) S _ : requirements
icop - ‘ILERP N } R

—'Configuration should not — RICT requirements appl
. normally be entered voluntarily
- Consider the required action to
5 . "
210 2106 not be met and follow the -
technical specification
requirements

2

- Assess non-quantifiable factors - RMAT requﬁements appiy

R b Lo

06 7 - Establish Cdmpénsa‘féry’risk" o ;AséeéQs:ﬁBn-dbéhiiﬁable factors
21 210 management actions =~ -0 | o ovr e T e
. s oo ) -~ Implement compensatory risk
s - management actions 1
<10-6 <10-7 — Normal work controls | < Norma! work controls
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In a RMTS program the 10 and 107 thresholds for ICDP and ILERP. respectively. are referred
to as Risk Management Action (RMA) lhrcsholds and the RMAT is the corresponding risk - {Deteted:
management action time, The 10°* and 10" threshblds for ICDP and ILERP, respectively, are —
referred to as Risk Inforifed Completion Time (RICT) Thresholds. -These thresholds are deemed -
appropriate for RMTS programs because they relate to integrated plant risk impacts that are .
occasional and temporary in nature (versys perrnanenl) and are consnstent with Reference L] I " . {Detet ed.' T
guidance that has been prevxously endorsed by. the NRC. ST -
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configuration other than the zero-maintenance state until the 10° ICDP or 10 ILERP threshold
is reached, or 30 days, whichever is shorter.. The maximum RICT-of 30 days is referred to as the
back-stop CT. The back-stop CT limit of 30 days is judged to be a prudently conservative
administrative limit for configuration risk management, compared to, for example, thé"
10CFR50.59 design change criteria limit of 90 days. The 30-day back-stop CT was established .
based on the fact that some conventional Technical Specification front- -stop CT limits are as long | - { Deleted: technizal
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3.2 RMTS Program Implemenféiion ;~.'

v
RICER S

3.2.1 RMTS Process Control and Respons:blhiles

Implementation of the RMTS risk assessment process shou'd be integrated mto station-wide. |
work control processes. The process requires identification of current and anticipated plant
configurations and the performance of a quantitative risk assessment applicable to those
configurations (i.e., a risk profile). Appropriate actions to manage the risk impacts shall then be
determined and 1mplemented if risk lhresno!ds are expected to be exceeded. ~

The RMTS program structure includes the following attribufes:
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1. Current (conventional) Technical Specifications structure is retained but applicable systems
contain contingencies that allow the use of Risk Managed Technical Specifications.

| T

2. Operability determinations are performed in accordance with exrstmg regulatory gurdance ‘
and requirements (e.g., NRC Inspectlon Manual Part 9900).

3. Defined risk management thresholds (RMA threshold, RICT threshold ).are specrﬁed

comspondnu 10 :mnhcab!e Tecth'\l Spec1f catmn and mk manaLemem thresholds are
duturmmcd

5. Reference to defined actions in Technical Specifications are specified.

6. Ultimate risk limits are specified to prevent opcration in plant configurations that correspond .
to high risk condmons (i.e. 107 CDF or 10™ LERF per year). o _

The RMTS is intended to replace the fixed CTs of the current technical specifications with
provisions that allow the use of specific risk management methods to determine a risk informed
completion time based on specific plant configurations_in which one or more plant SSC is

Technical Specification inoperable. An example structure for implementing the proposed RMTS

is illustrated in Table 3-2. Table 3-2 shows an example structure for one system only, but this
structure could be repeatéd for otherSSCs., o .t
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Table 3-2

.

Ty

Generic-Risk-informed CTs with a Back-stop: Example Format.

.Actions  Bar L P SR S NS
Condition Required Action Cqmpletlon_."l'lme N
B. Subsystem inoperable. B.1 Restore subsystem to 72 hours
" OPERABLE status. e .
OR: 4 v
B.2.1 Determine that the 72 hours
completion time extension :
beyond 72 hours is
acceptable in accordance
with established RMTS
- thresholds.
AND
B.22 Verify completion time In accordance with the
! : extension beyond RMTS Program.
+ 72 hours remains e
. acceptable: .
AND
B.2.3 Restore subsystem to 30 days or acceptable

OPERABLE status.

RICT, whichever is less.

Quiantitative risk assessments used to support RMTS evaluations shall be performed with a plant |

specific PRA model approved by station management in accordance with approved station

-procedures, Fire, seismic and/or flood risks shall also be considered when establishing the

duration ¢f a proposed CT extension (See Section 4, PRA Attributes).

for each step of the procedures. The procedures should also clearly specify the process for
calculatinz the applicable RICT. implementing RMAs, conducting, reviewing, and approving

In cases where a RICT assessment cannot be performed (e.g., when the configuration risk cannot
be adequately addressed via the CRM program and PRA), the front-stop requirements of the

For stations implementing a RMTS program, the development and maintenance of a “pre-
analyzed” list of plant configurations with associated RICT values is recommended. This list
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should address reasonable or expected combinations of SSCs that would be removed from
service.

3.2.2 RMTS Implementation Process

A RMTS program defines the scope of equipment used to define plant configurations.
Gencrally, equipment included within the evaluation of a specific plant configuration is
associated with SSCs that are included within the scope of the Technical Specifications and are
included in a station’s CRM program._Therefore, thev have front-stop CT requirements, and can
be evaluated via the RMTS-supporting PRA and CRM program. Technical Specifications for
Safetv Limits, Reactivity Control, Power Dlstnbunon and test exceptions are e\cluded from

utilizing RICTs.

Stations implementing a RMTS program are required to perform a RICT assessment whenever
(1) the front-stop CT for an SSC within the scope of the RMTS program is expected to be
exceeded, (2) more than one technical specification LCO is not met and the applicable actions
have the provision to utilize a RICT (to confirm acceptability of the affected front-stop CTs).or
(3) whenever an SSC within the scope of the RMTS progsram is_bevond its front-stop CT and a
subsequent SSC within the scope of the CRM program is removed from service.

‘“

The PRA provides the analysis mechanism to identify SSCs for which RICT calculations can be
applied. Since the PRA considers dependencies, support svstems: and, through definition of top
events, cut sets, and recovery actions, it includes those SSCs that could, in combination with
other SSCs. result in risk impacts. Thus, an appropriate technical basis exists for RICT
calculations. _The risk informed assessment scope of SSCs included in a plant CRM program
generally includes the following: !

1. _Those SSCs included_in the scope of the plant’s Level 1 and LERF (or Le\el ll“available).

internal (and, if available, external) events PRA, and; . P

2. _Those SSCs not explicitly modeled in the PRA but whose functions can be dirccilv
correlated. with appropriate documentation; to those in_1 above (c.g.. actuatmn
instrumentation for a PRA modeled function).

Figure 3-1 provides a process flowchart for implementation of the RMTS program. This .

flowchart includes the process steps required for conduct of the RICT asqcs‘sment for concurrent

entrv into multiple action etatememq - . S e e : .

¥
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Process Flowchart for RMTS RICT Assessment and Implementation
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The following provides general uuidancc for implcmemmion :md conduct ofa RMTS .program:

oo ( Formatted: Bullets and Numbering )

I.__Plant operating conditions (modes) for which RMTS mav be apphed are defined in Qgchon
2.1,

2. The determination of an applicable RMAT and RICT shall use quantitative analvsis
approaches. Qualitative risk insights mayv be used to develop appropriate compensatory nsk .
management actions.

3. _The RICT assessment shall assume equipment declared inoperable is also non-functional - | Formatted: Normal, Numbered +

* unless a condition exists that is explicitlv modeled in the PRA and the PRA functionality Le‘fgé_’;a":}”l“zez;i’gns;r‘fe‘ﬁ;_ll'ezé 3
criteria provided in Section 2.3.1 Item 12 are satisfied. In 2 RMTS program. a RICT o Aligned at: 0" + Tab after: 0.25" +
exceeding the current front-stop CT may not be applied in cases where a loss of function has Indent at: 0.25”

-occurred (e.g.. all trains of a required Technical Specifications svstem are determined to be-
non-functional such as, all trains of Safety Injection or all trains of Component Cooling
Water). Unless otherwise permitted by the Technical Specifications. application of RMTS for
a planned entrv into a configuration involving a loss of function is not allowed.

-« '(Forrnaned: Bullets and Numbering ]

4. RICT assessments may be pre-determined (j.e.. performied prior to an actual need), or they
may be performed on an as-needed basis.

5. Emergent events or conditions (see definition in Appendix A} could change the conditions of
a previously performed RICT assessment. Consequently a revised RMAT and RICT mav be
required. Emergent conditions may include events such as plant configuration or mode
changes, the removal of additional SSCs from service due to failures, or significant changes
in external conditions (e.g., selected weather conditions or offsite power availabilitv). The
following guidance, consistent with Reference 2 should be applied to such situations:

* A RICT assessment shall be performed or re-evaluated 1o address the changed plant « - - = | Formatted: Indent: Left: 0.25,

configuration on a reasonable schedule commensurate with the satety significance of the Euggteg,;r"%e;s{ M f:g::fa‘:“ 0
condition. This assessment shall be performed within than the shorter of 12 hours or the 025", Tabs: 0.5", List tab + Not at
most limiting front-stop CT after a configuration change that affects an RMTS RICT has, 025

occurred.

s Performance (or re-evaluation) of the RICT assessment shall not interfere with, or delay,
the operator and/or maintenance crew from taking timely actions to place the plant in a
stable configuration, restore the equipment to service or take '\nproprmtc compensatory
actions.

¢ [fthe plant configuration is restored prior to the required re-evaluation risk assessment,
the assessment need not be performed for pummoses of supporting that maintenance
activity. However. an accounting of the plant confieuration’s actual incurred cumulative
risk incurred shall be made and included in the station's administrative program for
controlling long-term cumnulative risk (see Section 3.3.3). . ’

Additionally, the RICT is recalculated when an affected SSC is rmtorcd to’an ommbk <- - - -( Formatted: Indent: Left: 0.25" |
condition (i.e. the plant configuration changes).
6. A Technical Specification action statement with the provision to utilize a RICT shall be «- - - { Formatted: Bullets and Numbering |

considered not met whenever (1) the RICT is exceeded or (2) the computed configuration

DRAFT 3-8



specitic risk associated with being in multiple actions (with at least one having provisions to
utilize a RICT) has an equivalent CDF greater than or equal to 107 or LERF greater than or
equal 1o 107 per vear. In the event a RICT is not met, the applicable actions specified by the
Techrical Specification Action Statement shall be taken,

3.2.3 RMAT and RICT Calculations

Ina RMTS proeram, the conventional Technical Specification definition of equipment
“operabil v (see Appendix A) applies, just as_ it does under existing Technical Specifications.
Thus. equipment “operability” is applied by station operating staffs to evaluate whether SSC
1.COs are met and whether to enter or exit Technical Specifications actions. The information
contgined in NRC Inspection Manual 9900 [9] should be used as Lu1dance in making operability
determinz tions. .

If a degraded or nonconforming condition existing on a component can be explicitlv modeled by
the station’s PRA, then a situation specific RICT can be calculated. In these cases the PRA
analvsis supporting the RICT calculation must be documented. retrievable. and able to be
referenced using normal operator documentation mechanisms (e.g.. Control Room Logs or other
equivalent methods). In the RICT calculation, equipment PRA functionality may be considered.
The evaluation for the applicability of crediting “PRA functionalitv™ shall be conducted in
accordance with the guidance provided in Item 12 of Section 2.3.1. This guidance is intended to
address separate operability and PRA functionality assessments which would allow a component
to be considered both inoperable and PRA functional based on an evaluation of the same
degraded condition. Specific examples are provided for each of the condmom l(knhfed in ltems
I" 1 lhrmmh 12.3 of Section 2.3.1.

llem ]2.] F,xamnles (1f a component is declared inoperable due to degraded performance
parameters. but the affected parameter does not and will not impact the success criteria of the
PRA model, then the component may be considered PRA functional for purposes of the RICT
calculation). .

Example 1: A valve fails its in-service testing stroke time acceptance criteria, but the
response time of the valveé is not relevant to the ability of the valve to provide its mitigation
function (i.e.. the valve is normally open and required to be open in the PRA). The valve
may ke considered PRA functional in the RICT calculations.

Example 2: A pump is declared inoperable due to increasing bearine temperatures. Although
the temperature of the bearing is not immediately impacting on the pump success criteria =~
(i.e.. pump flow), the basis for declaring it inoperable is the anticipated degradation and loss .
of function. Since the condition has been judged to warrant declaring the pump inoperable, it
should not be simultaneouslv considered PRA functional, for the RICT calculations.

Item 12.2 Examples (If the functional impact of the condition causing the inoperability is capable
of being assessed by the PRA model. then the remaining unaffected functions of the component
mayv be considered PRA functional in the RICT calculation.) :
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Example 1: A valve is inoperable but secured in the closed position. and can be
addressed in the PRA model by failing functions which require an open valve, but
crediting functions which require a closed valve '

Example 2: A component is inoperable due to a non-functional seismic support, and can
be addressed in the PRA model by failing the component for scismic initiators but
crediting the component function for other initiators.

Example 3: A component is inoperable due to unavailability of a normal power supply
when a backup is PRA functional. and can be addressed in the PRA model by failing the
normal power supply when the backup power supply is appropriatelv included in the
model.

Example 4: A component is inoperable due to invalid qualification for a harsh
environment. but the PRA provides the capability o discern the scenarios \\lmh rgcull in
harsh environments.

Item 12.3 Examples (I the condition causing a component to be inoperable is not modeled in the
PRA. and the condition has been evaluated and documented in the RMTS program as having no
risk impact, or as being not credited in the PRA model. then the RICT mav be calculated
assuming availability of the inoperable component and its associated svstem. subsystem or train.
If there is no documented basis for exclusion, or if the condition was screened as low probability,
then the inoperable component must be considered not functional.)

Example 1: A pump backup start feature is inoperable and the feature is not credited in
the PRA model (assumed failed); the RICT calculation mav_assume availability of the
associated pump since the risk oflhe non- funmonal backup start feature is part of the
bascline risk.

Example 2: An interlock is inoperable and is not modeled in the PRA because it was
identified as highlv reliable. In this case the RICT calculation must assume lhc affected
svstem. subsvstem. or train is not functional.

RICT assessments do not allow credit to be taken for probability of repair of the affected
Technical Specifications equipment in a configuration-specific RICT calculation, .+

For maintenance in which a condition requiring a RICT assessmentis applicable, a plant
configuration-specific RICT assessment should be performed to delummc RMAT and RlCT
values prior to commencing the planned maintenance, . . B

¢ If the anticipated duration of the maintenance does not extend bevond ﬂk RMAT. norma!
work controls may be used to perform the n'nmtemnce in accordance with Maintenance
Rule (2)(4) requirements, - - R

s __Ifthe anticipated duration of the maintenance extends bevond the RMAT or.an emergent
condition has caused the RMAT 10 be exceeded. appropriate compensatory risk
management actions shall be defined and implemented as necessary to control plant risk.

3-10 DRAFT

{Formatted: Font: Times New Roman]

- :' - {Fonnatted. Normal, Indent: Left: J

0.5"

(Formatted Bullets and NumbenngJ




o . If the anticipated duration of normal planned maintenance extends bevond the RICT, the
configuration should not be entered. o :

Note that for preplanned maintenance activities. for which the anticipated duration exceeds the
RMAT. consideration should be given for the need to implement RMAs for the duration of the -

activity,

Stations implementing a RMTS program are also required to perform a RICT assessment
whenever action statements are concurrently entered for two or more separate and applicable
Technica’ Specifications. In the context of this requirement, an “applicable” specification is one
in which the applicable actions contain the provision to utilize a RICT and are modeled in the
PRA. In such cases, if the calculated RICT is less than anv of the constituent individual
cquipmert front-stop CTs, then the calcnlated RICT will become effective, thus becoming more
restrictive: than the front-stop CTs. Applicable RICT calculations shall be performed within the -
most limiting front-stop CT or within 12 hours of entering the configuration, whichever is
shorter.

Quantification of the RICT shall incorporate the cumulative risk from the time the first of the
affected actions were entered. Once the RICT is applicable, the confisuration shall be monitored
for additiynal changes that might affect the RICT and the RICT recalculated if necessary.

In instances in which an‘emergent event occurs. calculation of an applicable RICT is alwavs
secondarv to performance of actions necessary to place the plant in a stable configuration.
Additionallv, during events in which Technica} Specifications L.COs are not met but for which
the plant temains in a state in which conditions coniinue to change. the Technical Specifications
CTs shall be governed by the current Technical Specifications front-stop CTs until a stable
configuration is reached. An explicit example of this situation is provided for clarity. Consider
the case vhere the plant DC electrical distribution svstem is in a condition where the batteries are
" discharging and DC bus voltage is decreasing. In this condition, the plant should not consider
extension of the Technical Specifications CT until such time as the plant is placed in a stable
condition, ’

If during_application of a specified RICT, the plant transitions to a different plant configuration
that impa:ts SSCs within the scope of the CRM program (e.g., due to emergent conditions). then
arevised RICT is required to be calculated.” Stations implementing RMTS shall have
configuration risk management tools (i.e., safetv monitors, risk monitors, pre-solved
configuration risk databases, etc.). that can be applied to calculate configuration risk bv the on-
shift station staff within relatively short periods of time following identification of the
configuration. In the event emergent conditions occur while a RICT is in effect. the plant would
(1) take actions appropriate to managing risk in the current condition, and then (2) assess the risk
significance of the condition. The plant would then calculate a revised RMAT and RICT. This .
calculation must be accomplished within the front-stop CT of the most limiting action applicable
1o the new plant configuration; however, this calculation shall be completed within a maximum
time period of 12 hours. ’ . ’
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In an RMTS program the revised RMAT and RICT are effective from the time of entrv into the
condition of the initial RMTS for which a RICT is applied. The associated RICT “time-clock™ is
not resct to zero at the time the modified or new configuration occurs. Thus. it is passible in a
RMTS framework, that a RICT can be revised several times as SSCs are removed from and
returned to service. Only when the plant satisfactorilv exits all applicable Technical
Specifications actions where the associated front-stop CT has been exceeded can the RICT
“time-clock™ be re-set to zero. _The RICT re-evaluation process is required whenever emergent
conditions change the configuration risk profile of the plant. This includes non-Technical
Specifications equipment_tunctions that are in the scope of the CRM program and which are
involved in the emergent conditions. Bv incorporating a conficuration risk management
approach to Technical Specifications, a RMTS program can result in lower cumulative risk over
time for the RMTS-implementine station as compared 1o a conventional Technical Specifications
safetv manacement process for the same station.

In cases where an emergent condition arises that mav place the plant in a condition where it has
exceeded the revised RMAT., the station staff would implement appropriate compensatory
measures or compensatory risk management actions. including, as appropriate, transitioning the
plant to a lower-risk configuration (i.c.. restoring equipment to service or lower plant operating
mode). In any case where a plant reaches or is found to have exceeded the specitied maximum
configuration specific CDF or LERF limits, or RICT thresholds of Table 2-2 are exceeded, the
plant would be required to consider the required action to not be met and follow the Technical
Specification requirements. including anv associated requirement for plant shutdown

implementation.

3.2.4 Confirmation c;f Front-stop Completion Tiﬁwe

requirement that whenever muluple SSCs are inoperable and have the provision to utilize a
RICT, the plant configuration is analyzed to verify the individual front-stop CTs remain
Acceptable (i.e. the calculated RICT is greater than the front-stop CT of each of the inoperable

SSCs). This provision is intended to ensure configurations that entail moperablhty of multiple
SSCs that place the plant in an elevated risk condition are identified and appropriately managed.
This provision goes beyond the requirements of conventional Technical Specifications by (1)
evaluating the impact of the combination of the inoperable Technical Specification SSCs and (2)
evaluating this risk in the context of the plant configuration that includes all SSCs within the
scope of the plant CRM program. Thus, this provision of RMTS provides a significant

enhancement to nuclear safety that is not present in conventional deterministic Technical I

Specifications.

3.2.5 Examples Demonstrating Appllcatlon of RMAT and RICT in RMTS
Programs
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an option of exceeding a front-stop CT
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There are two important configuration risk concepts used in the implementation of a RMTS
program to manage risk: instantaneous risk and cumulative risk. Figures 3-2 and 3-3 illustrate

these concepts. Figure 3-2 presents an example of instantaneous core damage frequency (CDF) | (Deleted: m‘m NPTRI—
profile for a cdlendar week.- Figure 3-3 presents an incremental core damage probability (ICDP) - { program o e '

profile for the same example week.
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Figure 3-2
Configuration Risk Management — Instantaneous CDF Profile Example =~ . ‘
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Configuration Risk Management -~ Incremental cDP Example
Figure 3-2 shows an example where the first step increase in mstantaneous CDF, from the
zero-maintenance state, at time = 20 hours is for a planned maintenance actlvny, and the second .
step increase in instantaneous CDF at time = 40 hours is due 1o an emergent unp]anned failure .
discovered in another system. In this example, the emergent failure function is recovered at time
= 70 hours, and the originally planned maintenance continues until time = 120 hours. It is
lmponant to note that before time = 20 hours and after time = 120 hours, the ipstantaneous CDF -
is not zero (as it may appear in this f gure due to size resolunon) but js equal to, the zero-
maintenance CDF for the plant (10 in this example). The horlzomal stralght -line upper hmlt
shown in Figure 3 2 is the Instantaneous CDF risk threshold for RMTS = 10 events per year).
A similar instantaneous LERF nsk threshold for RMTS i is estabhshed at 10”* events per year. It
is also important to note that this'is an example provided for conceptual purposes only. In ., . "
general, plant-specific zero-maintenance CDFs and plant configurations will be lower, whlch ) -
will result in less nsk accumulauon over greater penods oftxme I S L
Figure 3-3 shows the same examp]e plant conﬁgurauon versus time profile for incremental core .
damage probability (ICDP). ICDP does equal zero whenever the zero-maintenance
configuration is in effect, but begins to rise at time = 20 hours when the plant is placed in the ,
originally planned plant configuration. When the plant transitions to the second plant .
configuration at time = 40 hours (when the emergent condmon occurs or is dlscovered) the slope

of the ICDP profile increases until the function of the emergent failure j is recovered at time = 70

hours,_ At this time, the slope of the ICDP curve retums toits ongmal value for the original | .- Deleted: . )
: " " { Deleted: when
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system being out of service (i.e. the value at time = 20 hours). This profile continues until the
plant is returned to the zero-maintenance configuration at time = 120 hours. Within the context
of RMTS, plant risk is evaluated with respect to particular plant configurations (either planned or
emergent). Thus, at the completion of the evolution for which RMTS is applicable, the ICDP
profile is defined to return to zero (as shown in Figure 3-3 at time = 120 hours). Figure 3-3
shows two horizontal lines, the lower for the RMA threshold value (ICDP = IO"'). and the higher
* for the RICT threshold value (ICDP = 10°%). In this example, the station staff would be required
to implement Risk Management Actions (RMAs) once the configuration risk ICDP profile
increases above 10 (at approximately time = 47 hours in this example). The concepts shown in
Figures 3-2 and 3-3 are also applied to large early release probability (LERP) thresholds in
RMTS.

Figure 3-% provides a simple example of the RMTS process for inoperability of a SSC followed
by an emergent event which modifies the risk profile causing changes in the plant configuration
RMAT and RICT values. At time = 0, the RMTS SSC becomes inoperable for a duration
anticipated to exceed the front-stop CT. In this configuration, a RMAT and RICT are calculated.
As evident in the figure, the RMAT would be exceeded at time = 7 days. If the anticipated
duration of the activity exceeds this time, appropriate compensatory risk mana%cmenl actions
will be developed and implemented prior to reaching the RMAT. Since the 10™ ICDP threshold
is not reached within the 30 day back-stop_CT, the applicable RICT is set at 30 days.

At time = 5 days an emergent event occurs which removes a second SSC from service. At this
time, the RMTS program requires recalculation of the RMAT and RICT to apply to the new
plant configuration. In this plant configuration the RMAT now occurs very soon after the
emergent event occurs, thus necessnatmg development and rapid lmplementanon of additional
compensatory RMAs, Additionally, since the 10" ICDP threshold is reached at time = 27 days
the RICT is revised to reflect this. The start of the time for this configuration to be exited is taken
from the 1ime at which the original SSC was dlscovered to be moperable and NO l' the’ lxme at, '
which the emergent event occiirred. * : :
In this condition, the RMTS provrslon applies separately to each ACTION 'for Wthh itis
entered. When the RMTS provision is entéred for a referencmg Technical Specification, itis™'
entered at ACTION A, even if the RMTS provismns are already bemg apphed for another
referencing Technical Specification:'i.e., RMTS is applied a$ an extension ‘of the ACTION
statement of the referencing Technical Spccuhcatlon Allhough a pamcular ACT ION thh the
CT extended may be exited when the affected SSC is restored to operable status, the ’
accumulated risk of that configuration will continué to’ contribute to thé conf guranon rlsk for lhe
associated entry into RMTS until all affected ACTIONS are exited or within their front-stop CT.
Application of the RMTS separa!ely to each ACTION also means that the 30 day back stop C'l'
limit applies separately to each’action. = "

In the example shown in Figure 3-4, at time = 20 days, the second SSC (i.e. the one whrch

became inoperable due to the emergent event attime = 5 days) is restored to service (i.e. returns”
to a Technical Specification’ operaole condmon) At this time; the RICT may be recalculated o __

reflect the new plant configuration accounting for the cumulatrve risk accrued dunng the
evolutlon from nme 0. In this configuration, the 10°° ICDP is not reached until the afier thé 30°
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day back-stop CT. The RICT for System 1 may now be reset to 30 days from the time the first,.
system became inoperable. Also notice that since the cumulative risk at this point is greater than
the 10* ICDP threshold. implementation of appropnate compensatory risk management actions
continue to be required.
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Figure 3-4

Configuration Risk Management — lilustration of Risk Accrual for RICT Calculation

ATy

For preventive maintenance conditions which are planned in advance and there is an expectation
that the front-stop CT will be exceeded the RMAT and RICT values should be computed prior.to
placing the system in an inoperable condition. Furthermore, in the planning of removal of SSCs
from service the station should routinely plan to target incremental CDF/LERF:values below the
Maintenance Rule “normal maintenance level” of 10 and 107 respectively. Should préventive
maintenance actives be anticipated to exceed the RMAT thresholds, appropriate RMAs should
be identified before the condition is entered. Although implementation of these actions is not:
specifically required until the,RMAT is reached, consideration should be: glven to earher '
1mplementat|0n of these acttons to minimize cumulattve nsk : el '
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3.3 RMTS Assessment Meth'pds !

Sections 3.3.1 and 3.3.2 provide guidance regarding quanman\ e and quahtauve considerations,
respectively.

3.3.1 Quantitative Considerations

The assessment process shall be performed via fools and methods that incorporate, quantitative | -

information from the PRA. Acceptable processes for quantitative assessment include direct
assessment of configurations via the PRA model; use of on-line safety/risk monitors, or via a
comprehensive set of pre-analyzed plant configurations. To properly support the assessment, the
PRA must have the attributes specified in Section 2.3.4 unless otherwise justified (also see
Section 4.1, PRA Attributes), and it must reflect the actual plant configuration consistent with
the RMTS program scope. Additionally. the CRM program 7 tool must have the attributes
specified in Section 2.3.5 unless otherwise justified (also sce Section 4.2, CRM Attributes), and
must reflect the actual plant configuration consistent with the RMTS program scope.

3.3.2 Qualitative Methods

RMTS programs are fundamentally based on the ability to calculate a RICT, and therefore, are
inherently based on quantitative risk analysis. These quantitative analyses can include bounding
analyses. Guidance on bounding analyses for PRA applications is provided, for example, in the
industry guidance [5] for implementation of 10 CFR 50.69.

Although the calculation of a RICT is quantitative, qualitative assessments are an important part
of the RMTS process used, where appropriate, to supplement the quantification and develop
appropriate compensatory risk management actions. Qualitative assessments may be applied to
conf m that the aspects not comprehensively addressed in the quantitative assessment have

e e e __-.....__A._._A._..__/I

R N i it

3.3.3 Cumulative Risk Tracking

Sy ey . : .o P .
G TR T L Y . -

One overall objective of RMTS is to provide plant configuration control consistent with .
Regulatory Guide 1.174 over long periods-of implementation. The purpose of this tracking is to -
demonstrate the risk accumulated as a result 6f SSC inoperability beyond the front-stop CT is -
appropriately managed. To accomplish this goal; the:impact of RMTS implementation on the: .
baseline risk metrics should be periodically assessed and managed as appropriate to ensure there
is no undue increase. Long-term risk should be mar.aged via an administrative process
mcorporaled within the station RMTS program,.and, unlike the RICT-implementation descnbed
in Table 2-2, would not be directly linked to Technical Specifications required actions.'One
£xample of such tracking would be to record all RMTS entries where inoperable SSCs extend .
beyond their respective front-stop CT and track the associated risk accumulated risk during those
plant configurations. An altenative, more continuous, example of an acceplable general
administrative cumulative risk management process would be tracking risk via a 52-week rolling
average CDF trend that is updated weekly to account for the actual cumulative risk incurred
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above the zero-maintenance baseline risk. Alternatively, the plant could meet this requirement by
documenting the zero-maintenance baseline risk for the plant along with the changes or ““deltas™
from that baseline, or through quantifying the “deltas” from the baseline on an annual (or PRA
update cycle) basis. This administrative process for cumulative risk management should include
a requirement to document specific corrective actions and, if necessary. for ensuring operation
within Regions Il or Il of Figures 3 and 4 of NRC Regulatory Guide 1.174 [4]. if the plant
cumulative risk tracking shows an actual or imminent potential excursion into Region I of either

of these figures due to RMTS-related RICT implementation. The RMTS program jmplementing . - -( Deleted: implementation

procedure should clearly describe how cumulative risk tracking and associated *“triggers” for
self-assessment and corrective action will be implemented within the station-specific RMTS
program.

; {Deleted: for tracking

)

Regardless of the method used, the station must track the risk associated with all entries beyond
the front-stop CT. This information should be evaluated periodically against the guidance of
Regulatory Guide 1.174.

3.3.4 Uncertainty Consideration in a RMTS Prdgram

PRAs applied for RMTS implementation should appropriately consider the issue of uncertainty =~ -
(see Reference [6] for guidance on treatment of uncertainty in PRAs). This will identify which
key base PRA modeling assumptions are important to ensure the RMTS decision-making process
is robust. RMTS-implementing ‘stations must have PRAs of acceptable quality and capability
yielding zero-maintenance CDF and LERF results that meet established cntena appllcab]c to
10CFR50.65(a)(4) applications.  *~ - i - 4

b . . ' . . L
The RMAT and RICT calculations are by definition changes to CDF (i.e. delta-CDF) inthatthey ™ ‘
‘represent changes from baseline risk values based on equipment out-of-service. In this regard
parameter or aleatory uncertainties tend to cancel since only a change in CDF from’equipment
out-of-service is being determined.’ Therefore, apphcauon of PRA calculated values for
configuration risk compared with the'PRA quality acceptarice guidelines provnded herein '

provides adequate confidence that RICT calculations are safé and approprlate for us€ in the

RMTS decision-making process,

In an RMTS program the issue of epistemic uncertainty associated with the PRA is addressed by
evaluation of PRA base model uncertainties prior to the initial implementation of the RMTS .
program. The station will perform an assessment of the impact of PRA modeling assumptions on . -~
RICT calculations for 1.CQs. within the program scope. This evaluation includes an LCO’

specific assessment investigatine the impact ofikey PRA assumptions on configuration risk. - In
support of LCO specific risk assessments. the utility should:

1. ldentifv the kev sources of uncertainty in the PRA consistent with the expectations of RG+ - - [Formatted: Bullets and NumberingJ

1.200. _An example process for identifving kev assumptions is found in EPR1-1009652

2. For each 1.CO within the scope of the RMTS program, identifv those SSCs or PRA
clements (e.o. operator actions. initiating events, etc.) that appear in the same functional
corc damage sequences as the component for which the L.CO is to be determined.
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3. ldantifv kev modcl unummtlu that mav lmmcl lhc SQ(\ or I’RA Lkmcnls |dcntlhud in
st(p__
4. Perform sensitivity studies on thase uncertainties which could potentially impact the
result of a RICT calculation. For those sequences in which uncertainty is found to have a’
pctential sipnificant impact on the calculated RICT. identify appropridte compensatory °
risk management actions and i mcornnr.nc xhuc mto t]m stmmn R\/1TS program
mmlcmcntauon euidance. :

)
Although this assessment is not intended to be exhaustive, the general cuidance should be that
the impact of the kev modeling uncertainties and associated keyv assumptions is limited when
reasonabl2 alternate modeline assumptions do not result in significant increases to plant risk.
Where the uncertainty impact is identified to result in a significant risk increase, risk
management actions are identitied.to minimize this impact. In instances where assumptions are
judeed to be overlv optimistic (i.c. non-conservative) for this application, use of alternate

assumptions should be considered. This assessment is onlv intended to be performed prior to
initial implementation of the RMTS program and afier a substantial update of the PRA.

3.3.5 External Events Consideration . . .
LI - - 1
Evaluating risks for use in a RMTS program, plant PRA models should include internal floods,
fires, and other external events that the PRA would indicate as risk significant-and that would
impact maintenance decisions. For stations without external events PRAs incorporated into their
quantitative CRM Tools, or in cases where the existing external event PRA does not adequately .-
address the situation, the station should apply the followmg criteria 10 support maintenance
activities deyond the front -stop CT: . P
1. Provide a reasonable technical argu'mentl (to be documented prior to the implementation of -
the associated RICT) that the configuration risk of interest is dominated by internal events,
and that external events, including internal fires, are nota sngmf icant contributor to
conf'guratlon risk (i.e., they are msngmfcant relatlve to a RICT calculation). ., . |

OR

2. Perform a reasonable bounding analysis of the external events, including internal fires,
contribution to configuration risk (to be documented prior to the implementation of the
associated RICT) and apply this upper bound external events risk contribution along with the
internal events risk contribution in calculating the configuration risk and the associated
RICT.

OR "

3. For lirnited scope RMTS applications, a licensce may use pre-analvzed external events and

internal fire analvses to restrict RMA thresholds and identity and implement compensatorv
risk management actions. For the duration of the configuration of interest, these actions
shoulcé_be supported by analvses and provide a reasonable technical areument (to be

documented prior to the implementation of the associated RICT) that extemnal events,
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including internal fires. are adequately controlled so as 1o be an insignificant contributor to
the incremental configuration risk. Anv RMAs credited in this manner shall be. - .
proceduralized and appropriate training proy idcd. .

techmcally verifiable, and they must be shown 10 be conservative from the perspectrve of RICT

determination (i.e., result in conservative RICT values)..-An example of 2 bounding analysis -~ _

method for screening fire risk in a RMTS program is presented in Reference [7]. Itis the intent
of the RMTS process to consider the total plant risk. Stations with full scope PRAs will be able
to perform integrated quantitative risk assessments to support their RMTS programs. However,
itis expected that many of the stations intending to utilize an RMTS program will have robust
Level 1 and LERF PRAs and may need to incorporate additional methods and processes for
incorporating qualitative risk insights associated with fire. seismic and external flooding
assessments. Previously documented and approved checklists may be used to identify
components where external events, including internal fires. overlaps are not srgmfcant and to
limit maintenance in areas when the componem ‘risks are dominated by external évent’
contributions. When external events PRA is used in the quantitative CRM Tool to address
external events applicable to RMTS, the PRA and CRM capability requirements mustbe
commensurate with the guidelines specified in Sections 2.3.4, 2.3.5, 4.1 and 4.2 of this report.

' . i T )

3.3.6 Common Cause Fallure Consrderatlon

Common cause failures are requrred to be con5|dered for all RlCT assessments. For all RICT
assessments of planned configurations, the treatment of common cause failures inthe -~ - -~
quantitative CRM Tools may be performed by considering only the removal of the plannéd

equipment and not adjusting common cause failure terms. - o

For RICT assessments involving unplanned or emergent conditions, the potential for common

cause failure is considered during the operability determination process. ‘The assessment is more -

accurately described as an “exlent of condilion” assessment. Licensed operators recognize that ¢ -

potential to affect a redundam component or srmrlar components. In additionto a determmatron
of operability on the affected component, the operator should make a judgment with regard to .
whether the operability of similar or redundant components might be affected.:In accordance
with the operability determination guidance in Part 9900 of the NRC Inspection Manual
(provided in Regulatory Information Summary 2005-20)., the determination of operabrhty

Y

. should be done promptly, commensurate with the safety significance of thé ‘affected comporent.

If a common condition affects the operabrhty of multiple components (e. 2 that more than one
common cause group functional train is affected) acuon should be taken vra lhe Techmcal
Specifications. ,

.o ey o . I SRR

Based on the information available, the hcensed operator is often .able to.make an rmmedm(e
determination that there is reasonable assurance that redundant or similar components arenot: :
affected. Using judgment with regard to the specific condition, the operator may-direct that
similar or redundant components be inspected for evidence of the degradation.- For conditions
where the operator has less information, assistance from other organizations, such as Station. - .
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Engincering. is typically requested. The organization continues to perform the evaluation
promptly, as described above. The guidance contained in Part 9900 of the Inspection Manual is
used as well as conservative decision-making for extent of condition evaluations. The

-, components are.considered funcuonal n the PRA unless the operability evaluation determines

otherwise.

T

While quantitative changes to the PRA are not r_équired, lﬁe PRA should be used as appropriale

to provide insights for the qualitative treatment of potential common-cause failures and RMAs -
that may be applied for the affected configuration. Such information may be used in prioritizing
the repair, ensuring proper resource application and takmg other compensatory measures as
deemed prudent by station managemenl -

3.4 Managing Risk

Risk Management uses quantltauve and qualnat:ve risk assessment methods in p]am decision-
making to identify, monitor, and manage risk levels. This process involves coordmauon with
planning, scheduling. monitoring, maintenance, and operatlons activities. .

The objective of configuration risk managemem is to manage the planned and emergent risk
increases from maintenance activities and equipment failures and to maintain them within
acceptablz limits. This control is accomplished by using RMAT values to plan and schedule
maintenance such that the risk increases are identified and appropriately managed. As RMATs

are approached, the station staff should take additienal actions beyond routine work controls and -

endeavor to maintain adequate margin between the actual risk level and the RMA threshold. -
When risk levels exceed the RMAT, organizational controls beyord what are considered normal’
shall be initiated with station priorities directed to returning risk levels to-below the ICDP /
ILERP threshold.

A key risk management activity is assessing the risk impact of planned maintenance.- In
conjunction with scheduling the sequence of activities, compensatory risk management actions
may be taken that reduce the temporary risk increase, if determined to be necessary. - Since many
of the compensatory risk management actions involve nbn-quantifiable factors, the risk reduction
would not necessarily be quantified, The following sections discuss approaches for the.
establishment of thresholds for the use of compensatory risk management actions.

3.4.1 Risk Management Actib.n vlnébrfh)'or"a‘tibh in é RMTS Progfam

Using this framework for nsk managemem lhe statlon staff can calculate RMATs and RlCTs .
For plannzd maintenance, target outage times ‘shiould bé established at low risk levels (See Table
3-1) and shouid be accompanied by normal work controls. The process to manage risk levels
assesses te rate of accumulation of risk in specific plant configurations and determines_the
acceptability of continued plant operation (beyond the front-stop CT) based on the risk -. -
assessment, alternative actions, and the impact of compensatory risk management actions. If the
target outage time exceeds the RMAT, RMAs must be considered and, where deemed
appropriaze by station management and operators, implemented. RMAs are specific activitie$
implemented by the plant to monitor and control risk. Section 3.4.3 provides some examples of
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RMAs. If the target outage time reaches the RICT, action must be taken to transfer to a lower-
risk plant configuration. zcro-maintenance configuration, or implement the applicable Technical .
Specification action statement(s).

RMAs may be quantified to delérmine revised RICT values, but this quaritiﬁcation of RMAs is .

neither expected nor required. as omission of this RMA quantification results in conservative
RICT values. For evolutions where compensatory action RMAs are planned in support of
maintenance (e.g. temporary diesels). it may be beneficial to quantify RMAs, to determine
reallstlc RlCT values For a station to be eligible to qmntlfy RMAs_and ¢redit them in the RICT *

followmg SSC functionality; new confi igurations of existing PRA basic event cut sets; new
temporary equipment functions: and new or modified human actions.- Actions that will be -

credited shall be proceduralized with responsible implementing staff trained on application of the
procedures. If the station chooses to quantify RMAs, it must apply a documented and approved

process that meet the PRA and CRM program requirements described in this guidance document.

During the time period following the RMAT but before the expiration of the applicable RICT,’
plants will normally progressively implement risk management compensatory actions
commensurate with the projected risk during the plant configuration period. These comperisatory
actions are identified and implemented by on-shift station personnel and approved by station
management based on plant conditions. Such compensatory measures may include but are not
limited to the following:

Reduce the duration of risk sensitive activities.

' : . KR . Lo I

Remove risk sensitive activities from the planned work scope. I

Reschedule work activities to avoid high risk-sensitive equipment outages or
maintenance states that result in high risk plant configurations. - ‘

Accelerate the restoration of out-of-service equipment.

Determine and establish the safest plant confi éuiation

Contingency plans can also be used to reduce the effects of the degradanon of the affec!ed
components by utilizing the following: ;

3.4.2

TR

Specific operator actions.

Increased awareness of plant configuration concerns and the effects of certain actlvmes
and transients on plant stability. . . »

Administrative controls.

Ensure availability of functionally redundant equipment. e e e

Qualitative Considerations Suppogting Action Thresholds .

RMTS risk management action thresholds (i.e., plant conditions and associated conﬁgu'rpgipn
risk levels determining when compensatory risk management actions are required) must be
established quantitatively, but they can be supported qualitatively, if necessary. Qualitative
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ceriag s

assessment can be used to support identification and impleméntation of risk management
compensatory actions for specifi¢ plant and site conditions present at the time SSCs are out of
service, by considering factors outside the scope of the PRA (e.p., weather conditions, grid

conditions, etc.), the performance of key safety functions, or remaining mitigation capability.
e PN . [ B .

3.4.3 Examples of Risk M'anageméntlActio'hs"

I - {Deleted auiviry

Determining actions, mdw:dually orin combmanons to control risk for malmcnance a clivities is _
specific 12 the particular activities, plant configuration, its impact on risk, and the practical . -~ {Deleted activity

means available to control the risk. Normal work controls would be employed for configurations ; . o
having predicted risk levels below the RMA thresholds. For these configurations, no additional .
actions tc address risk management are necessary., :

Risk management actions, up to and including plant shutdown, should be implemented (and may
be required by the RMTS action) for plant configurations whose instantaneous and cumulative

risk measures are predicted to approach or exceed RMA thresholds. The benefits of these

actions mray or may not be easy to quantify. These.actions are aimed at providing increased risk
awareness of appropriate station personnel, providing more rigorous planning and control of the
particula;_maintenance activity, and taking steps to control the duration and magnitude of the |
increased risk. Examples of risk mitigation / management actions are as follows:

1. Actions to provide increased risk awareness and control:

» Discuss the planned maintenance activity and the associated plz'mt configuration risk N |
impact with operations and maintenance shift crews and obtain operator awareness and -
approval of planned evolutlons _ _ . ) ‘ . ,

“ e Conduct pre -job briefing of malntenance personnel emphasizing risk aspects of planned - -

plant evolutions.

¢ Raquest/require that system engineer(s) be present for lhe mamtenance acnvny, or for

applicable portions of the activity. '
e Obtain station managemént approval of the!proposéd‘a'c'livity. o
¢ Identify return-to-service priorities. ‘ o,
* Identify important remain-in-service priorities. A

e Place warning signs or placards in the entry ways to protect other in-service risk
significant equipment. C e e

2. Actions to reduce duration of maintenance activity: R

» Pre-stage required parts and materials accounting for likely contingencies.

e Walk-down the anticipated associated sﬁ!efh t‘a‘gout(s) and l?ey' éqhipmem associated -
with the specified maintenance acuvny(les) pnor to conduclmg actual system tagout(s)
and performing the mamtenance o

ol PRI AR
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» . Develop critical activity procedures for risk-significant configurations, including : L
identification of the associated risk and contingency plans for approachmg/exceedmg the . . . 0 L,
RICT 1arget.

¢ Conduct training on mockups to familiarize maintenance personnel with the activity prior
to performing the maintenance.

¢ Perform maintenance around the clock rather than “day-shift only™.

» Establish contingency plan to restore key out-of-service equipment rapidly if and when
needed.

3. Actions to minimize the magnitude of risk increase:

‘s Minimize other work in areas that could affect related initiating events (e.g., reactor
protection system (RPS) equipment areas, switchyard, diesel generator (D/G) rooms,
switchgear rooms) to decrease the frequency of initiating events that are mitigated by the
safety function served by the out-of-service SSC.

o Identify remain-in-service priorities and minimize work in areas that could affect other
redundant systems (e.g., HHPCI/RCIC rooms, auxiliary feedwater pump rooms), such that
there is enhanced likelihood of the availability of the safety functions at issue served by
the SSCs in those areas.

» Establish alternate success paths (provided by either safety or non-safety related
equipment) for performing the safety function of the out-of-service SSC.

» Establish other compensatory measures as appropriate.

¢ Establish g final administrative action threshold (i.e., a cumulative risk threshold) such . - { Deleted: A

that station staffs are discouraged from routinely and repeatedly entering risk significant " { Deleted: should be cstablished

conf gurauons voluntarily. -
. {Deleted: Return

. Poslpone plant activities, if appropriate, to maintain or reduce risk levels.

3.5 Documentation

Stations implementing a RMTS program shall provide documentation of the programmatic
requirements associated with the RMTS and of the individual RICT evaluations. This
documentation shall be of sufficient detail to permit independent evaluation of the assumptions,
analyses, calculations and results associated with the RICT assessments. The specific
documentation requirements are provided in Section 2.3.2.

3.6 Training

Stations implementing a RMTS program shall provide training in the programmatic requirements
associated with the RMTS and of the individual RICT evaluations to personnel responsible for
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PRA AND CONFIGURATION RISK MANAGEMENT
TOOL ATTRIBUTES

The applization of the RMTS program to specific plant configurations requires the determination
of a RMAT and RICT. This determination requires a quantitative risk estimate. The basis for
these risk estimates is the application of a quantitative configuration risk management (CRM)
tool, which is a derivative of the PRA. PRAs and associated CRM tools must be commensurate
with the risk impact and scope of the application. Furthermore, the PRA aspects of the CRM
tool shall comply with NRC Regulatory Guide 1.200 guidance to the extent appropriate for the
specific application. Two documents, Regulatory Guide 1.200 and this guideline, address the
requirements for PRA scope and capability for this PRA application, the RMTS program. For
RMTS program application, CRM tools applied for RICT calculations must meet the same
quality assurance requirements as their respective underlying PRAs approved for risk-informed
applications via Regulatory Guide 1.200. For some operating modes and some initiating events
(initiators) detailed below, bounding CRM methods can be used in addition to or instead of the
CRM tool. This section describes the attributes of the PRA, the CRM tool, and bounding CRM
methods that are necessary to support the RMTS program.

4.1 PRA Attributes

In general, the quantitative risk assessment (plant PRA for RMTS) should be based on the station
Configuration Risk Management Program supported by the PRA calculations. Ata minimum,
the PRA zpplied in support of a RMTS program shall include a Level 1 PRA with LERF
capability. The scope of this PRA shall include credible internal events including internal flood

and internal fires. Other external events should be considered in the development of the RMTS
program ta the extent these events impact RMTS decisions, It is preferred that these impactsbe | . - { Deleted: ..

modeled such that they are explicitly included in the calculation of a RICT. However, where | . - { Deleted: RMTS

prior evaluation or alternative methods (e.g. bounding analyses) can demonstrate that one or
more of the challenges are not significant to the site or the application, quantitative modeling
may be ornitted. _

The scope of the PRA to be used for RMTS should address Modes 1 and 2 of reactor operation.
Where the PRA is to be used to extend CTs that originate in lower modes, the PRA scope may be
extended 10 include those applicable modes, or a technically-based argument for application of
the Mode 1 and 2 model to other operating modes must be provided (e.g., it must provide
assurance that risk associated with other modes addressed in the RMTS is bounded by the
Modes 1 2nd 2 PRA event sequences). The PRA must have an update process clearly defined by
station procedures or instructions. )
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The PRA model attributes and technical adequacy requirements for RMTS applications must be
consistent and compatible with established ASME standards requirements, as modified by NRC
Regulatory Guide 1.200 Rev 0. Plant A and B level Findings and Observations arising from the
PRA peer review should be resolved or otherwise dispositioned. It is expected that, in general,
the PRA which supports RMTS shall meet Capability Category 2 requirements and any
exceptions to meeting those requirements shall be justified. For limited scope applications, the
PRA capability shall be appropriate to the technical specifications system(s) of concemn.”

4.2 CRM Tool Attributes

‘
.

The following specific CRM tool and PRA to CRM translation attributes are necessary for
RMTS implementation:

1. Initiating events accurately model extemal condmons and eff fects of out- of-servxce
equipment. a :

2. Model truncation levels are adequate to mamtam assocxated decxs:on-makmg mtegmy

Model translation from the PRA toa senar'ne CR\1 tool is appronnalc and CRM f'mlt
trees are traceable to the PRA. Appropriate benchmarking of the CRM 1001 aamnst the , I

PRA model shall be nerfonned to demonstrate consmencv 1o CRM tool is appropriate: and CRAM

fault trees are traceable to the PRA

Deleted: Model translation from PRA J

Dependent human acuons aremodeled and quantlﬁed - L ,

5. Configuration of the plant is correctly mapped from real nme activities to CRM

parameters. : o S . R |
6._Each CRM application tool is verified to ixdeiluaiely ref'lect the as-buih 'hﬁ-operated plant« - - - - Formatted: Bullets and Numbering
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demonstrated to be conservative or bounding,, " - : v o it R : o

7._Any new key uncertainties contained in.the CRM model (lhat are |dem|f'ed via PRA *s . : | Deleted: Common causc trcatment in
R the CRM model conforms to RMTS
model to CRM tool benchmarking) are identified and evahlated nnor 10 use oflhc CRM | goidance.§

tool for RMTS applications, ™+ * "« =~ - £, 27 .0 - : T
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9.1__The CRM tool shall be m'umamcd and updated in accordancc \\nh annro\ q.d ' I .
station prmcdurn on a periodic bam not to exceed two refueling cwks o N

9.2 A process for'evaluation and didpdsition of proposed facility changes shall be - T
established for items impacting thé CRMtool (e.2. desigh modifications. procedure '
changes. etc.). Criteria shall exist to require CRM updates concurrent with
-mplementation of facility changes that significantly impact RICT calculations.

9.3 _Inthe event a PRA or CRM modeling error is identified that significantly impacts o
RICT calculations. corrective actions shall be identified and implemented as soon as
practicable in accordance with the station corrective action program. Co . B

While these CRM attributes may be 1mplemented in various ways at RMTS-implementing power Deleted: <s>Ncw key uncertaintics
introduced in the CTRM model are

stations, these attributes should be verifiable via the approved RMTS programs. Guidance and identificd and evaluated prior fo usc.4

recommendations for each of these attributes is provided as folIOWS' <#>CRM application tools and software
o0 ‘ arc accepted and snaintained by an

.

1. Initiating events accurately model external conditions and effects of out- of-servxce appropriate quality program.4
equipment. : S - :

CRM tools should explicitly model external conditions, such as weather impacts, or a process
to adequately address the impact of these external conditions exists. The impacts of out-of-
service equipment should be properly reflected in CRM initiating event models as well as
system response models. For example, if a certain component being declared jnoperable-and : : ;

placed in a maintenance status is modeled in the PRA, the entry of that equipment status into o
the CRM must accommodate nsk quantlf catlon to mclude both mmatmg event and system . . ,
response impact. B

i ; I3 .

2. Model truncation levels are adequate to mamtam assocnated decision- makmg mtegnty

Model truncation levels applied in the CRM should be such that they have no significant
“impact on associated RMTS decisions. In general, this means that the truncation levels are’
such that, for a specific RICT calculation, the RICT calculated via the truncated model would

not vary significantly from that calculated via an associated un-truncated model and that

important model elements have not been removed from the PRA lhrough truncation. ‘-,
"Reference [8] provides a reasonably rigorous set of criteria for managing PRA model
tljuns:alion for adequate decision-making support.

3. Modc translation from the PRA to a separate CRM tool is appropriate; and CRM fault trecs

. 1. Deleted: Modcl translation from PRA
shall be performed to demonstrate consistency, 1o CRM tool i‘s appropriate and CRM

fault trees arc traceable to the PRA

" are traceable to the PRA. Appropriate benchmarking of the CRM tool against lhe PRA modcl [

No time-averaging features of the model that could lead to conﬁguratlon-specnf' iC errors, such
as equipment train asymmetries and treatment of possible alternate configurations, should be
included in the CRM Tool. Time-averaging features of the basic event data that could lead to
configuration-specific errors should be excluded in the CRM Tool database. Conversely,
chang:s to the model and data should correctly reflect configuration-specific risk. :In cases
where the CRM tool is simply a configuration'risk database cataloguing parameters
calculated via the approved PRA, then spot checks of these parameters for conformance with
the approved PRA should be performed in accordance with approved station procedures. In
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cases where the CRM tool actually performs PRA logic model reduction and/or risk
calculations directly, quality assurance checks of the model and quantification results
translation from the underlying approved PRA should be performed at regular intervals and
should show model translation. These technical adequacy checks should show salxsfactory
traceability from the CRM to the approved PRA. S Ce Cayov

4. Dependent human actions are modeled and quamlfed e St

RICT calculations should appropnately account for and quantlfy, the lmpacts of human
action dependence relative to plant configurations and conditions analyzed. Thisis
pamcularly important in cases where credit for RMAs implemented within the RMTS
program is taken in the RICT calculation. Performance of human recovery actions modeled
in the PRA shall be performed via approved station procedures with the implementing
personnel trained in their performance for these actions to be credited in the RMTS program.

5. Configuration of the plant is correctly mapped from real time activities to CRM parameters.

a) Any pre-analysis translation tables from plant activities to CRM Tool basic events or
model conditions should be accurate and controlled.

b) An effective written process should be in place to apply the translation tables and/or
generate the CRM Tool inputs corresponding to plant activities.

¢) Training of personnel who apply or review the CRM tool should be performed.

6. Each CRM application tool is verified to adequately reflect the as-built, as-operated plant
including risk contributors which vary by time of year or time in fuel cycle.

CRM tools should reflect as-built, as-operated plant conditions. The CRM tools should be
updated in accordance with approved PRA update procedures.

7. _Any new kev uncertainties contained in the CRM mode] (that are identified via PRA model
to CRM tool benchmarking) are identified and evaluated prior to use of the CRM tool for
RMTS applications,

Uncertainty should be addressed in RMTS CRM tools by consxderatlon of the translatlon
from the PRA model to the CRM tool.

8. CRM application tools and software are accepted and maintained by an appropriate quality
program,
CRM app]lcauon tools and assocmted software applled for RMTS lmplementatlon should

meet the same level of quality assurance as the underlying approved PRA software and
application tools.

"9. The CRM tool shall be maintained and updated in accordance with approved station
procedures to ensure it accuratelv reflects the as-built, as-operated plant

CRM applications tools and associated software are verified to reflect the as- blnh as-
operated plant. The CRM tool is maintained and updated in accordance with approved station
procedures on a periodic basis not to exceed two refueling cyeles. A process for evaluation
and disposition of proposed facility chansges is established for items impacting the CRM tool
with criteria established to require CRM updates concurrent with implementation for facility
changes that potentiallv can significantly impact RICT calculations. Corrective actions are
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identified and implemented as soon as practicable to address any identified modeling errors
that culd sienificantly impact RICT calculations. -

¢ '

It is recommended that RMTS implementation procedures require that confirmatory checks of

RICT assessments and associated calculations by appropriately-qualified station staff members -

be part of the RMTS process. Additionally, station personnel applying CRM tools to perform .

and approve RICT assessments must be’ adequately trained and qualified in accordance with o {De'e'ted —
i : technieal

station Technical Specifications 1mplementat|on procedures ¢ and the | provrslons of thls guldance

- [Deleted: specifications
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GL.OSSARY OF TERMS

Key terms used in this guide are defined in this appendix. These definitions are intended to be
consistent with existing plant Technical Specifications and assocmted regulatory and industry
guidance. In any case where a plant’s Technical Specifications def'nmons differ from those
provided herein, the plant Technical Specifications definitions take precedence.

allowed outage Iill;e (A0T) ~ Same as completion time (CT).

back-stop completion time (back-stop CT) — the ultimate LCO completion time or allowed
outage time limit permitted by the RMTS. The back-stop completion time limit for licensee
action takes precedence over any nsk-mformed completion time calculated to be greater than 30

days.

baseline risk — the “no-maintenance” or “zero-maintenance” risk calculated via the plant PRA.
This is different from (i.e.; less than) the average annual risk calculated via the PRA.

completion time (CT) — as defined in the nnproved standard Technical %cuf cations (NUREG-
1430 through -1434), the completion time is the amount of time allowed by the Technical
§Qec1fc ations for completing an action. Limiting Conditions for Operation (LCOs) specify
minimum requirements for ensuring safe operation of the unit. The actions associated with an
LCO state conditions that typically describe the ways in which the requirements of the LCO can
fail to be met. Specified with each stated condition are action(s) and completion time(s). The
completion time is the amount of time allowed for completing an action. It is referenced to the
time of discovery of a situation (e.g., inoperable equipment or variable not within limits) that
requires entering a condition unless otherwise specified in the Technical Specifications.

configuration risk management (CRM) program — the plant program designed to apply the
approved PRA to support prudent risk management over the plant life cycle. This program is
designed to support the planning and execution of plant maintenance, testing, and inspection
activities, as well as other risk-impacting evolutions.

core damage probability (CDP) — the integral of CDF over time; the classical cumulative
probability of core damage (i.e., instantaneous core or fuel damage frequency integrated over a
specified duration), over a given period of time. CDP is unit-less. Weekly risk is calculated for
the 168-Four time period over each calendar week. Configuration risk is calculated for the
anticipated and/or actual duration of a plant configuration. Annual risk is a 52-week rolling
average, talculated week by week.
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cumulative risk — the accumulated risk 1megrated over time accounting for variations in

instantaneous risk.. N
emergent event or emergent condition — any event or condition, which is NOT in the planned
work schedule, which renders station equipment non-functional or extends non- -functional
equipment scheduled outage time beyond its planned duration. The ten';n any'eventor
condition” includes the impacts of mode changes and external conditions Wthh adversely 1mpact
the risk associated with the evolutlon

Sront-stop completion time (front- stop CT)- lhe completlon nme or allowed outage time for
plant equipment specified in the conventional plant Technical Specifications.

high-risk configuration — a planl confi gurauon yielding a planl mstantaneous CDF > 1.00E- 03
or LERF > 1.00E-4 per year.
incremental core damage frequency (ICDF) - the frequency above a “no-mainienance”
baseline CDF (expressed in terms of events per calendar year) that one can expect a reactor fuel
core-damaging event to occur for a nuclear power plant of i interest.

1 3

incremental core damage probabzhty (ICDP) - the mtegral of lCDF over tlme the classical |
cumulative probabllny of incremental core damage over a given penod of time. 1CDP is umt- )
less. Weekly risk is calculated for the 168-hour time period over each calendar week. o
Configuration risk is calculated for the anucxpated and/or actual duratlon ofa’plant
configuration. Annual risk is a 52-week rolling average, calculated week by week.

incremental large early release frequency (ILERF) — the frequency above a “no-maintenance”

baseline LERF (expressed in terms of events per calendar year) that one can expect a large early _' .
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mcremcntal large early release probabt(:t_) (ILERP) - the classical cumulative probabllny of
incremental large early release of radioactivity over a glven penod of time. lLERP is unit- less
Weekly risk is calculated for the 168-hour time penod over each calendar week Conﬁgurano
risk is calculated for the antxcnpated and/or actual duratlon ofa plant conf‘ iguration. Annual nsk
is a 52-week rolling average, calculated week by week ' e i

...... P S S T AR

instantaneous core damage frequency (CDF) ~ the instantaneous expegted core, damage -

frequency resulting from continued operation in a specxf'c plant mode and a gwen plant
configuration (generally presented with units of events/year). This, term is very “similar to the ” .
conventional use of the term “core damage frequency” applxed n probablllstlc risk assessments.
However, for application to RMTS programs, lhe focus here’i isona smgle pomt in nme, and not
on longer term averages typically applied.

release frequency resultmg from continued operauon in a specific plant mode-and a_ glven planl .
configuration (generally presented with units of events/year). This term is very similar to the

A-2 DRAFT

T

- { Formatted: Font: Italic

[ Formatted: Font: Italic

Vit e



conventional use of the term “larger carly release frequency” applied in probabilistic risk

assessmeats. However, for application to RMTS programs, the focus here is on a single point

time, and not on longer term averages lypically applied. _
large carly release probability (LL‘RI’) — tlié ¢lassical cumulative ‘probability of large early
release of radioactivity (i.e., mstantaneous large early release frequericy mtegrated overa '
specified duration), over a given perrod of time. LERP is unit-less. Weekly risk is calculated
the 168-hour time period over each calendar week. Configuration risk is calculated for the
anticipated and/or actual duration ofa plant conﬁguratron Anmnl mk is a 52-week rolling .
average, calculated week by week!

in

for’ ,.

limiting tondmon Jor operation (LCO) - as defined in 10 CFR 50.36 (c)(2), Limiting conditions
for operation are the lowest operable capability ‘or performance levels of equipment rcqmred for
safe operation of the facility. When a limiting condition for operation of a nuclear reactor is not

met, the licensee shall shut down the reactor or follow any remedial action permmed by the
Technical Specifications unnl the condition can be met.

operable and operability — as defined in the improved standard Tec chnical Specifications
(NUREG-1430 through -1434) a system, subsystem, train, component or device shall be

operable or have operability when it is capable of pcrformmg its specified function(s); and when =

all necessary attendant instrumentation, comrols electrical power, cooling and seal water,
lubrication and other auxiliary equipment that are required for the system, subsystem, train,
component, or device to perform its functron(s) are also .capable of perforrmng their related
support function(s).

operational mode or mode — as defi fed in the improved standard Technidal Specifications I -

(NUREG-1430 through -1434), an operational fnode (i.e. : mode) shall correspond to any one
inclusive combination of core reactivity condition, power level, and average reactor coolant
temperature specified in plant Technical Specifications.

plant configuration — the consolrdated state of all plam SSCs with ‘their assocrated individual
states of functionality (i.e., erther'ﬂmcnonal or non-funcnonal) and alrgnment (mcludmg
surveillance inspections and te‘stmg alrgnmems) ‘identified. 'Consistent with the Mamtenance
Rule and associated NEI guidanice [2], the ¢oncept ‘of “plant configuration” encompasses the

existence of activities or conditions (including maintenance) that can materially affect plant risk.

In the cortext of this guide, there are two' ma_|or types of plant configurations, planned and’

unplanned A planned configuration is one that'is mremronally and deliberately pre-scheduled

(¢.2., in a weekly maintenance plan). An unplanned conl'&,uranon includes an unintentional,
emergent situation (i.e., discovery of failure or srgml' cant degradatlon of an SSC with the "
provision to utilize a RICT or a forced, unschedulcd extension of prevrously planned '
maintenance).

l‘l_

PRA-calculatcd mean value: the méan value of a probabrllty drslnbutron fora key nsk measure,

such as CDP or LERP, calculated vra ‘the PRA
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probabilistic risk assessment (PRA) — a quantitative assessment of the risk associated with plant

operation and maintenance that is measured in terms of frequency of occurrence of risk metrics. . . . .
such as core damage or a radioactive material release and its effects on the health of the public

(also referred to as a probabilistic safety assessment, PSA).

PRA fum tiotzalio functionality that can.b.e explicitly credited in a RICT calculation of a {eteted: cchmica

------ it RPN A o~ " *{ Deleted: specification

-

recovery — restoration of a function lost as a result of a failed SSC by overcoming or
compensanng for its failure.

repair - restoration ofa failed SSC by correcting the cause of failure and retumma the f'uled
SSCto its modeled funcnonallty

nsA-mformed completmn mne (RIC T) a plant- spccnf c SSC p]ant conf iguration CT calculated
based on maintaining plant operation within allowed risk thresholds or limits and applying a
formally approved configuration risk management program and associated probabilistic risk

assessment. The RICT is lhe time interval from discovery ofa condition requiring entry intea - -

{ - '[Deleted: technical

ina p]ant conf guranon other than the zero-maintenance state until the 10° ICDP or 10%ILERP. ~ - " { Deleted: specifications

\_Jhd

threshold is reached, or 30 days, whichever is shorter. The maxxmum RICT of 30 days is
referred to as the “back-stop CT."

risk-management action time (RMA T) - the time interval at which the risk management action, 4 |

L

threshold is exceeded. Stated formally, the RMAT is the time interval from discovery of a . [Formatted Font: Not Bold
condition requiring entry into a Technical Specifications action for a SSC with the provision to 'j P »r[Deleted technical
utilize a RICT and which resu]ts in a plant configuration other than the zero-maintenance state ' { Deleted: specifications
until the 10 ICDP or 107 ILERP RMA threshold is reached whichever is the shorter duration. :
. {Deleted: time

This guidance requires risk management actions to be taken no later than the galculated RMAT. " . -7,
risk-management technical specifications (RMTS) — a plant-specific set of configuration-based
Technical Specifications, based on a formally approved.configuration [1§1g management program :__. - { Deleted: technical ]
and associated probabilistic risk assessment, designed to supplement previous conv: ennonal plant {Deleted specifications B
Technical Specifications. . . e e e . e s K (neleted technical j

B

< fone o : ‘{Deleted. specifications

‘,ero-mamtenancc CDF — the calculated CDF for the zero- mamtenance confgurauon

- Coa; Yo '.‘ by, e
.cro-mamtenance confi; guranon —the p]ant conf iguration where no planned or emergem .
maintenance is being performed (including’ any risk-impacting testing or mspectlon actions) and
PRA components remain functional. Vemrie t e
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If a degraded condition of an mopcrablc component is dircctly associated witha
function (i.c., mmatmg cvent or failure mode) cxphcn]y included in the PRA model
or CRM program tool (c.g., seismic support, cquipment quahﬁcatlon loss of backup
power, component in fail safe condition), then the 3 rcmammg unaffcctcd functlons
may be con51dcrcd avallablc in thc RICT calculatlon o -

For the purposes of the RICT calculation mopcrablc cqunpmcm is. assumcd to bc non-
functional unless all of the followmg conditions can be satlsf'cd '

) 13 1 Thc success cmcna for lhc componcnt s funcuons as crcdlted in the PRA model
arc satisfied such that the componcnt may be credited formitigation-of specific PRA
modcled events with the existénce of the degraded condition. thal causes the SSC to
be dcclared inoperable.

13 2 The degraded condmon 1s 1dcnuﬁcd and IlS assocnalcd 1mpact to cquxpmcnt
functlonahty is known.” . e, o

13.3 Continued degradation is not expected. . - R

No credit for PRA functionality of a SSC may ‘be iaken if the PRA ‘success criteria is
less conservative than the cxpllcn ctiteria contained in'the'station tcchmcal T

- specifications that define the primary designbasis function success. :
Reference Section 3. 2 3 for dctaxlcd gurdancc and cxphcnt examp]cs of evaluatlon of

- PRA functionality. - P
Page3-6:[4]Deleted” ~ " " -StephenHess . T . 3/20/200691300AM‘

The following prowdcs gcncral gu1dancc for 1mp]cmcntatlon and conduct of a RMTS
program. -

- i
)

Power operating conditions are defined as pIant tnodes other than hot standby, hot
shutdown, cold shutdown, refucling, or dcfuc]cd ‘Scction 2.1 dcscnbes thc scopc of
SSCs subject to the RMTS asscssment during powcr opcratlons '



The risk assessment method for RICT dctermination shall use quantltatlvc approachcs
.However, RICTs also can be supported by risk insights. . oo

The quantxlallvc RMAT and RICT asscssment must consider the plant configuration. The.
modecls and tools used in the quantlﬁcatlon must have the attributes xdcnuﬁcd in
Scctions 2.3.4 and 2.3.5. Note, in specific instances, bounding assessmerts may be
appropriatc (i.c., in cases where a 51mphf cd bounding risk-assessment is convenient
and can show that a RICT calculated via an upper bound confi guratxon risk le]dS
ample time for maintenance implementation). _ S

The RICT assessment shall assume equipment declared inoperable is also non- funcuonal
unless a condition exists that is explicitly modeled in the PRA"and thc PRA"
-*functionality ctiteria provided in Section 2.3. 1 Item 13 are satlsfcd

Assessments may be pre-determined (i.c. pcrformcd pnor to an aclual nccd) or they may .
be pcrformcd on an as- nceded basis. . _ L

Emcrgcm cvcms or condmom (scc definition in Appcndlx A) could changc lhc
conditions ¢ of a prcv1ously pcrformcd assessment and conscqucntly a revised RMAT
and RICT may be required. Emcrgcnt condmons may include events such as plant
configuration or mode changes, additional SSCs out of service due to fallurcs or ,
significant changes in cxternal conditions (e. g., sclected weather ‘conditions and
. offsitc power avallablllty) The fol]owmg guidance, consistent with Reference 2
“should be applied to such situations:

A RICT assessment should be pcrformed or re- cva]ualcd to addrcss the changcd plant
'+« conditions on a reasonable schedule commensurate with the safety significance of
' 2 the condition. Quantitative asscssments shall be pcrformcd w1thm 12 hours ofa

configuration change that affecis an RMTS RICT: '

Performance (or re-cvaluation) of the RICT asscssment shall not mtcrfcrc thh or
delay; the operator'and/of mainicnance crew from taking tlmc]y actlons ta place
the p]ant in a stable conf’guratlon restore the cqunpmcm to scrwcc ortake ’

If the plam conﬁgurauon is rcstorcd pnor to thc rcqulrcd rc- cvaluatlon nsk
assessment, the asscssment:need not be performed for purposcs of supportmg that
- .~ maintenancc activity. However, an accounting of the plant configuration and
cumulativc risk incurred as a result if the condition shall be made and included in
. the station’s administrative program for. controlling long-term cumulatlvc risk

o (scc Sccuon 3.3.3).

7. A téchnical specification action statement thh the prowsxon 10 unhzc 2 RICT
shall be considered not met whenever (1) the RICT is exceeded or (2) the
computed configuration spcmf c risk associated with being in multiple actions
(with at least onc having provisions to utlhzc a RICT) has an equivalent CDF of
greater or cqual to 10 or LERF of 10 per ycar.

Specific requirements assocnatcd with RICT cvaluations for cmcrgcnt conditions arc
provided in Section 2.3.1.



From a practical standpoint, a RMTS program dcfines the scope of equipment.uscd to
definc plant configurations. Generally, equipment included within a plant configuration
are thosc associated with SSCs that arc.included within the scope of the technical -
specifications and are included in a station’s CRM program. - Therefore, they. have front-
stop CT requirements, and can be cvaluated via the RMTS-supporting PRA and CRM
program. Technical specifications for Safety Limits, Reactivity Control, Power
Distribution, and test cxceptions arc excluded from utilizing RICTs.

The PRA provides the analysis mechanism to identify SSCs for which RICT calculations
can be applicd. Since the PRA considers dependencies, support systems; and, through
definition of top events, cut scts, and recovery actions, includes those SSCs that could, in
combination with other SSCs, result in significant risk impacts, an appropriate technical
basis exists for RICT calculations. Thus, the risk informed assessment scope may be
limited to the followmg scope of SSCs: : :

Those SSCs included in the scope of the plant’s Leve] 1 and LERF (or Level 2if B
. available), internal (and, if available, cxtcmal) cvents PRA, and;

SSCs not explicitly modclcd in the PRA whosc funcuons can ‘be dlrcctly corrclatcd to
thosc in 1 above (c.g., actuation mstrumentauon for a PRA modeled functlon) '

- 3.2.3 RMATandRICTImpIernentation P'rbcess-. Ce , 5

“- T e
P : L

Stations implementing a RMTS program are required to perform a RICT assessment
whenever (1) an applicable front-stop CT is expected to be exceeded or (2) whenevertwo
or more scparatc and applicable LCOs are not met at the same time and at least one .
spccrﬁcatlon has prov1srons to utlllzc a RICT R T R R i .
T T T ' _
Ina RMTS program, thc convcmronal-tcchmcal $pecification definition of equipment
“operability” (sec Appendix A) applics, just as it does under existing technical -
specifications. Thus, cquipment “operability” is applied by station operating staffs to
cvaluate-whether SSC-LCOs arc met and whether to énter or exit technical specifications
actions. The information contained in NRC Inspcction.Manual 9900 can be used as
guidance:in‘making opcrability determinations. ‘However;.if a:degraded or "
nonconforming condition cxisting on a component can be:explicitly modcled by the .
station’s PRA, then a situation spccific RICT can be'calculated. In these cases the PRA ¢
analysis supponing the RICT calculation must be documented, retricvable, and able to be
referenced using normal operator documcntatron 'nechamsms (e.g., Control Room Logs
or other cqurvalent mclhods) e R :
Equrpmcnt PRA funcnonalny may. bc consrdcrcd ina RMTS program whcn assessing’
risk for a RICT calculation. In any casc where equipment declared as “inopcrable™ is
being considered to possess PRA functionality for purposes of a RICT calculation, thc
reasoning behind such a consideration shall be justificd in the documentation of the RICT
asscssment. This cvaluation for the applicability of crediting “PRA functionality” shall be
conducted in accordance with the guidance provided in‘Item 13 of Section 2.3.1.



Xy

However, the giidance contained within thc PRA cannot be used to superséde the
requirements contained within the technical specifications. The following provide
cxamples for Which a component’ 'has PRA functionality such lhal thc condmon could be

o

, quantrf’cd and apphcd in thc RlC'] calculatlon S ' : SR

\. *

5Cs that don t'mect séismic rcqulrcmcnts but arc otherwise capable of pcrfonnmg thcnr
design function can be creditéd in RICT calculationsas functional for nonscismic
cvents. :

SCs that-are iribperable but are secured in their safe position (e.g., a closed containment
 isolation valvc) can be considered functional i in the RICT ca]culatlon for achlcvmg 1ts -
safcty functlon while in thc requlrcd posmon - :

$Cs powered from a source other than their normal power sotirce, provided the alternate
power source is modeled in the PRA. ‘ o

An SSC with an inopersible automatic function that is declared inoperable because of loss
of that function, can be credited in the RICT calculation if the manual actuation of the
SSCis cxpllcxtly modclcd inth¢ PRA (c.g,, a rccovcry action associated with the
dicscl gcncrator with an inoperable scquencer is modeled and quantifi ed in the PRA)
Actuation channels are associated with their actuated components or trains. Loss of
actuation channels is not considered a Loss of Function unless'no train of the-actuated
SSC function has PRA funcnonahty

s 3 o4 : . . aqe - ..
v o H . H '

An SSC that is funcuonal for mmgatlon of a sct of cvcnt., (c g. stcam gcncrator tubc
rupture, small break LOCA) but‘is not functional for other.events for which it is .
normally required (e.g. large break LOCA or steam line break), may be credited-
within the RICT calculation provided the PRA model can quantify the risk for the
calculation of a RICT. An cyamp]c of this: ‘ypc of condmon is dcgradatlon of i'.n
cnvnronmental qua]ifcatlon B L O L L P :

No credit for PRA functlonallty ofa SSC may bc takcn 1fthc PRA $ucccess criteria for a-

specific operability criteria associaicd with a-physical parameter-applicable to specific ...

initiating cvents is less conservative than the.explicit-criteria contained in the station -
technical specifications. For example, for:-emergency flow systems, the primary purpose
is to provide a specificd flow rate. If the technical $pecifications specify a 1000 gpm flow
rate for a pump to be considered operable, no credit for PRA functionality may be given:
for events for which the flow raté is-an explicit criteria for the purposes of the RICT -
calculation if its actual measured flow rate is less than this, cven if the actual pump flow
rate exceeds the value specified as the PRA success criteria. However, the pump may be

credited as possessing PRA functionality for events in which flow rate is not an explicit .

success criteria. As a counter example, the primary function of the.emergency diescl

gencerator.is to provide emergency AC power. Thus, if a diesel is inopcrable due to not
mecting a start time requirement, but is capable. of providing power, then PRA
functionality 'may be credited forrPRA modcled events in which the diescl is not required
to start within the specified time limit. ~



RICT assessments do not allow credit to be taken for probability of repair of the affected
technical specifications cquipment in a configuration-specific RICT calculation. The
RICT may be recalculated when the affected SSC is restored to an operable condition.

In a RMTS program, a RMAT and RICT may be calculated when an LCO,hasbcen ., ..
determined to not be met (i.c., an applicable technical specifications component has been
declared inopcerable) which is anticipated to cxtend beyond the associated front-stop CT ..
and the specification.provides the.option to utilize a RICT. The operability determination
should follow the NRC's current operability guidance [9]. Once.the LCO is determined
to not be met, .the functional impact (related to SSC availability 1o support its applicable -
safety function(s)) of the inoperable SSC should be considercd in the risk assessment for
RMAT and RICT determination. ‘

For maintenance in which a condition requiring a RICT assessment is applicable, a plaﬁt
confi guratxon-spccrf’ ¢ RICT assessment should be performed to determine RMAT and
RICT values pnor to commcncmg the planncd maintenance. -

If the ant;cnpatcd duratlon of thc mamtcnancc docs not extcnd beyond the RMAT ,
. normal work controls may be used to perform the maintenance in accordance with
-Maintenance Rule (a)(4) requirements. . B R T TR S
- CE - ; _— done L N T
If the anticipated duration of the maintenance extends beyond the RMAT or an
. emergent condition has caused the RMAT to be exceeded, appropriate -
compensatory risk management actions shall be defined and implemented as . -
. necessary to control plantrisk. . T v
If the anticipated duration of normal planned maintenance extends beybhd ihe RICT, :
the configuration should not be entered.
Note that for preplanned maintenance activities, for which the anticipated duration
cxceeds, the RMAT, consideratior: should be given: for'the necd to lmplcment RMAs for
the duration of the actlvny e A S :

P

Stations imp]cmcnting a RMTS program arc also required, to perform a RICT assessment
whencver action statements;are concurrently entered for.two or more. separatc and:
applicable tcchnical specifications. In the context of this requirement, an, “applicable™ .
specification is one in-which the applicable actions contain the provision to utilizea ; . - -
RICT and modeled in the PRA. In such cases,.if the calculated RICT is less than any of
the constituent individual equipment front-stop CTs, then'the calculated RICT will -
become effective, thus becoming more restrictive than the front-stop CTs. Applicable
RICT calculations shall be performed within the most limiting front- stop CT or within 12-
hours of entering the configuration, whichever is shorter. S :

Quantification of the RICT shall incorporate the cumulative risk from the time the first of .
the affected actions were entered. Once the RICT is applicable, the configuration shall be



monitored for addmonal changcs lhal mmhl affcct the RICT and the RICT rcca]culatcd if
ncccssqry et o e
In instanccs in which an cmc'rgcnt ev cnl occurs, calculatidri df an applicablc RICT is
ccmf“,(_.,uratlon Addmonally, durmb everits in which technical specifications LCO are not -
met but for which the plant remains in a state in which conditions continue to change, the
technical specifications CTs shall be goverricd by the’ current technical specifications
front- stop CTs until a stablc configuration is reached. An ¢xplicit example of this
situation-is provided for clarity. Consider the case where the plant DC clectrical
distribution system is in a condition where the batterics are discharging and DC bus
voltage is decreasing. In this condition, the plant should not consider extension of the
tcchmcal spccnﬁcatlons CcT untll such tlmc as the p]ant is placcd ina stab]c condmon
I B

If during apphcatlon of a spuc1ﬁcd RICT the plant fransitions to a dxffcrcnt plant
configuration that impacts SSCs within the scope of the CRM program (e.g., due to
cmergent conditions), then a revised RICT is required to be calculated. Stations
implementing RMTS shall have ¢onfiguration risk- management tools (i.e.; safety
monitors, risk monitors, pre-solved configuration risk databascs, ctc.), that can be applied -
to calculate configuration risk by the on-shift station staff within relatively short periods
of time following identification of the configuration. In the event emergent conditions
occur while a RICT i§ in effect; the plarit would (1) take actions appropriate to managing
risk in the current condition, and then (2) asscss the risk significance of the condition.
The plant would then calculate a revised RMAT and RICT. This calculation must be
accomplished within the front-stop CT of the most limiting action applicable to the new
plant configuration; however, thls calculauon sha]] bc comp]ctcd wnhm a maxxmum time
period of 12 hours. - - cemETeLni o ST :
In an RMTS program the revised RMAT and RICT are cffective from the time of entry
into the condition ofthc initial RMTS for which a RICT is applied. The associated RICT

“time-clock™ is riot resct to zcero at 'the time the modificd or new confi gu.atlon occurs.
Thus, it is possible in a RMTS framework, that a RICT can be revised several times as
. S8Cs are removed from and returned to service. Only when the plant satisfactorily exits
all applicableitechnical specifications actions where the associated front-stop CT has
been exceeded caii the RICT “time-clock” be resset to'zero. The RICT re-evaluation -
process is required whenever emergient conditions change the conﬁgurahon risk proﬁlc of
the plant. This includes non-technical spcc1ﬁcat10ns cquipment functions that arc'in the
scopc of the CRM program and which arc involved in the emergent conditions. By
incorporating a configuration risk' management approach to technical specifications, a
RMTS program can result in lower cumulative risk over time for the RMTS- -
implementing station as compared to a conventional tcchmcal spccxf cations safcty
management process for the same station.

In’ cases where an emergent condiiion arises that may place the plant in a conditior where
it has exceeded the revised RMAT, the station staff would implement appropriate
compensatory measures or compensatory risk management actions, including, as



approprialc transitioning the plant to a lower-risk configuration (i.c., rcstoring cquipmcnt
to scrvice or lower plant operating mode). In any case where a plam reaches or is-found
to have exceeded the specified maximum configuration specific CDF or LERF limits, or
RICT thresholds of Table2-2 ar¢ cxcccdcd ‘the plant would be rcqunrcd to consider the
required action to not be met and follow the technical specification rcqu1rcments
including any associated rcqu1rcmcnt for p]ant shutdown 1mp]emcmat|on

- --,.\'._‘ )y

“ Figure 3-1 provides a process ﬂowchart for the RMTS program. This flowchart includes
the process steps required for conduct of the RICT assessment for concurrent entry into
multiplc action statements.
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REPORT SUMMARY

EPRI has asscssed the role of probabilistic risk asscssment (PRA) in the regulation of nuclear
power station technical specifications. This report presents nuclear utilities with a framework
and associated gencral guidance for implementing risk managed technical specifications (RMTS)
as a partial replacement of cxisting technical specifications. This report was prepared for EPRI
with extensive technical input and review by the Nuclear Energy Institute (NEI) Risk-Informed
Technical Specifications Task Force (RITSTF), which includes input from the Westinghouse
Owncr’s Group. This report is a substantial Technical Update to EPRI Report 1011758, which
was published in December 2005. A draft of the revision provided in this report was submitted
to the Nuclear Regulatory Commission (NRC) staff to support pilot applications of RITSTF
Initiative 4B. This revision incorporates modifications to address comments provided by NRC -
staff.

Background

Since 1995, the methodology for applying PRAS to risk-informed regulation has been advanced
by the publication of many reports. Related to the arca of risk-informed technical specifications
alone, EPRI has published the PSA Applications Guide (TR-105396), Guidelines for Preparing
Risk-Based Technical Specifications Change Request Submittals (TR-105867), Risk-Informed
Integrated Safety Management Specifications (RIISMS) Implementation Guide (1003116), and
Risk-!nformed Configuration-Based Technical Specifications (RICBTS) Implementation Guide
(1007321). NRC has issued Regulatory Guide 1.177 and a Standard Review Plan providing
guidance on risk-informed technical specifications. Over the past four years, the NEI RITSTF
_has addressed several generic initiatives to further risk-inform station technical specifications.
Onc of these, Initiative 4B, cntitled Risk-Managed Technical Specifications, is the subject of this
repor.. Two pilot implementations of Initiative 4B have been submitted by utilities to NRC for
their approval. An ecarlier version of this report, EPRI Report 1002965 was submitted to NRC in
support of these pilot submittals. Based on NRC reviews, EPRI Report 1009474 was produced
and docketed with NRC. This report is a further revision based on NRC review, industry and
NRC workshops on the subject, and industry experience using the guidelines.

Objectives

" o To provide utilities with an approach for developing and implementing nuclear power station
risk-managed technical specifications programs.

e To complement and supplement existing successful Configuration Risk Management
applications such as the Maintcnance Rule.

e To scrve as NRC-approved guidcelines for widespread implementation of RITSTF Initiative
413.
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Report Sunmary

Approach

Starting with available industry and NRC documentation, cxperienced PRA practitioners, acting
_through the NEI RITSTF, developed an approach and mcthodology for implementing risk-
informed technical specifications. The mcthod uses the guidance developed for the Maintenance
Rule, 10CFR50.65 (a)(4), in Section 11 of NEI document NUMARC 93-01 asa starting point. -
The approach described in this report is a logical extension of that guidance to address the
additional challenges of Risk-Managed Technical Specifications. The primary additions to the
(a)(4) processes arc 1) the calculation of a flexible risk-informed completion time (RICT) as an
alternative to the static Allowed Out-of-service Times in current technical specifications, and 2)
calculation of cumulative risk incurred through the use of these RICTs. Other extensions of the
(a)(4) process arc associated with the clevation of the process to a higher regulatory significance
through its incorporation into technical specifications. This report provides the culmination of -
the RITS 4B initiative and scrves as the industry implementation guidance for application of.
RlSk Managed Technical Specifications.

2 -

Results , S

This report prcscnts a recommended approach and téchnical framework for an effective RMTS
program and its implementation following NRC approval. This report also provides, togcthcr
with the industry consensus standards on PRA as modified by cxpcrience with NRC Regulatory
Guide 1.200, the requircments for PRA scope and capability for this RMTS application. .

EPRI Perspective L S e R

This project is an important element of the nuclear-industry’s strategic objcctive to us¢ more
risk-informed regulations and operational decisions. It is a logical extension of traditional
technical specifications that builds upon the current Configuration Risk Management (CRM)
rcquirements of the NRC Maintenance Rule. All U.S. nuclcar:stations meet these requirements,
and many have more extensive CRM programs to support work planmng and scheduling, |
evaluation of cvents during opcration, réspons¢ to NRC mspc(:tlon findings, and other day to day
applications. These capabilitics have proven to be both risk and cost-cffective. Furthermore,
their regular use has fostered a desirable risk management culture at well-run stations. EPRI
cxpects to support this RMTS effort in the future as it contmucs through the rcgu]atory approval
process and through its early implementation. Furlhcrmorc, this project will interface with the
rclated activitics of the EPRI Configuration Risk Management Forum (CRMF) which addresses
amdcrangcofCRM issues. T :

Keywords

'Probablllstrc risk assessment
Risk-informed applications
Technical Specifications

NRC regulations and Licensing
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1

INTRODUCTION

The purposc of this report is to provide specific guidance on how to implement Risk Managed
Technical Specifications (RMTS) programs at existing and planned nuclear power stations using
configuration risk management tools and techniques. It is a dircct derivative of previous EPRI
work, in particular EPRI Report 1011758 [1]. This report provides guidance for stations desiring
to implement RMTS for a single system as well as those desiring to implement a global “whole

plant” RMTS approach. This report is organized and presented as follows:
e Section 1 is an overview of the history preceding RMTS programs.

e Section 2 provides the RMTS program rpquircmcnts.

e Section 3 presents detatled RMTS guidance approach and methodology.

e Section 4 presents the attributes of a PRA and associated Configuration Risk Managcmént
(CRM) Tools that arc required for RMTS implementation.

e Scction 5 presents RMTS references.

e Appendix A provides a glossary of tcrms.

10CFR50.36, “Tcchnical Specifications,” requires that cach specification contain a Limiting
Condition for Operation (LCO). The LCO is thc minimum functional capability or performance
levels of cquipment required for safc opceration of the facility. When an LCO is not met, 10 CFR
50.36 requires the licensce to shut down the reactor or follow any remedial action permitted by
the Technical Specifications until the condition can be met. No specific timing requirements
were included in the regulation. However, in practice, cach specification contains actions to
follow when the LCO is not met and these actions are associated with onc or more fixed time
limits. Within the context of the plant technical specifications, these time limits are termed the
Allowed Outage Times (AOTs) or Completion Times (CTs). Thesc time limits were established
at the time of station licensing or in subscquent license amendments. In this document, the term
completion time (CT) to refers to completion time and/or allowed outage time.

The nuclear industry has applicd risk-informed techniques to extend various CTs originally
established in the Technical Specifications. The RMTS described in this report builds on that
experience to cstablish a process to apply configuration risk management to enable a licensce to
vary the CT in accordance with the risk calculated for the plant configuration.

This guideline is applicable to risk informing the Technical Specifications CTs for plant
configurations in which structures, systems and components (SSCs) are inoperable The primary
usc of this guidance is anticipated to be for configurations (cither preplanncd or emergent) that
occur during the conduct of maintcnance. It is expected that implementation of RMTS will allow
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utilitics to more fully utlllze risk-informed tools and processes, in the management of .
mamtcnancc Thesc Technical Specifications cnhanccmcnts will reduce plant risk by allowmg ,
ﬂcx1b1hty in prioritization of maintcnance activitics, improving resource allocation, and avoiding
unnccessary plant modc changes. The RMTS undcr development is specifically directed toward,
cquipment out'lgcs and wxll not changc the manncr in which plant design parametcrs arc
controlled. | .. . o o

B

This guide supp]cmcnts Nuc]car Encrgy Institute (NEI) guidance for impleméntation of thc
Maintenance'Rule (see’Section 11 of Reference [2]) for stations implementing RMTS.
Additional key references include EPRI’s PSA Applications Guide [3] and NRC’s Régulatory
Guide 1.174 [4]. Maintcnance activitics ar¢ performed to ensure the level of equipment’
reliability necessary for safety, and should be carcfully managed to achicve a balance between -
the benefits and potential impacts on safety, reliability and availability. The bencfits of well
managed maintenarice conducted during power operations include increased system and unit ’
availability, reduccd c¢quipment and system dcficiencies that could impact operations; more
focused attention on Safety due to fewer activitics compctmg for spcc:ahzcd rcsourccs and :
reduced work scope during outages. :

This report is a key part of the NEI Risk Informed Technical Specifications Task Force
(RITSTF) initiatives. RMTS is designed to be consistent with, and provide enhancement to, the
guidance provided for Maintenance Rule risk management described in Reference [2]. The
guidance contained in this report is applicablc to the determination of risk informed completion
times (RICTs), Risk Management Action Times (RMATS) (refcrence Appendix A for definitions
of these terms) and specification of appropriate compensatory risk management actions (RMAs)
applicable to requirements of the Technical Specifications. In application of this guidance to
maintenance activitics on plant SSCs governcd by Technical Specifications, both the provisions
of the RMTS and the requirements specified under the provisions of Maintenance Rule section
(a)(4) arc applicable. This section summarizes the enhancements that this initiative brings to
prudent safcty management. '

It is not the intent of the RITSTF initiatives to modify the manner in which the Maintenance
Rule requirements arc met by various utilitics. However, it is the intent of this report to provide
the guidance for integrating Risk Managed Technical Specifications with the Maintenance Rule
process. While the fundamental process to be used for the RMTS is not different from the
Maintenance Rule process, the proposed risk asscssment process has an increased quantitative
focus and requires a morc formal mechanism for dispositioning maintenance decisions. RMTS
features balance the flexibility in performing maintenance within a structured risk informed
framework so as to adequately control the risk impact of maintenance decisions.

The RMTS process discussed in this report may be used within the current configuration risk
management program that implements the Maintenance Rule (a)(4) requirements. Specifically,
this report describes integration of the present 10CFR50.65(a)(4) evaluation process with
sclected supplementary processes to create an enhanced process that will support the
implementation of flexible CTs within the Technical Specifications. However, there is a
fundamental difference between the two programs. RMTS is specifically applicable to Technical
Specification opcrability of SSCs while the provisions of Maintenance Rule section (a)(4) are
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concerned with functlonallty ofa broadcr scopc of SSCs. Duc to thls fundamental difference; the
provmons ofboth programs arc appllcab]c and must be pcrformcd during apphcat:ons ofRMTS."

Thc RMTS_'proccss is intended to pro'v'idc'a"compr.chcnsivc risk info’r_inc_d mcchanism for-
expeditious identification-of risk significant plant configurations. This will includc '
implementation of appropriatc compensatory risk management actions, while retaining the - -

~current Technical Specifications action statcment requirements, including the action to shut

down the plant when prudent. In practice, this program is consistent with 10CFR50. .65(a)(4)
mainfenance planning conditions., That is, the program retains the current 10CFR50.65(a)(4) .
thresholds for identifying normal and high risk plant configurations. The processes described -
herein depart from the Maintenance Rule requirements by formally requiring high risk plant
configurations to be trcated in a required-action for the Risk Managed Technical Specification
not being met. In addition, the revised process ensures timely risk assessments of emergent
(unscheduled) plant configurations to cnsurc that high-risk conditions associated with multiple
component outages arc identified carly. This document also includes guidance on the scope and
quality of the risk-informed tools uscd in performing the configuration risk assessments.

ot
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RMTS PROGRAM REQUIREMENTS

This Section delincates the requircments for RMTS applications. In this chapter, the conditions
under which the RMTS program is applicablc arc defined. Then, requirements applicable to the
activitics nccessary for RMTS implementation arc provided. These activitics arc comprised of

the following:

» Configuration risk management process and application to Technical Specification
requirements.

Documentation rcquirements.

Training requirements.

PRA tecchnical adequacy requirements.

Configuration risk management tool requircments.

] B

Information associated with the purpose and details associated with the implementation of the
individual RMTS requirements are provided in Chapters 3 and 4. Chapter 3 provides dctailed

guidance on the RMTS programmatic requirements and the conduct of activitics nccessary to
implement the RMTS program. Chapter 4 provides information associated with the PRA and

configuration risk management models and tools used in the RMTS program.

2.1 Applicability

A RMTS program is designed to apply the risk insights and results obtained from a plant PRA to
identify appropriate technical specifications CTs and appropriate compensatory risk management
actions associated with plant SSCs that arc inoperable. Thus, PRAs that support RMTS arc
typicelly plant spccific at-power PRAs. Licensces who want to apply RMTS for plant
configurations other than at-power opcrating modes shall have a PRA and configuration risk
calculation tool that adequately calculates a RICT in these modes for the specific plant
configurations as discussced below. Also, the station configuration risk management (CRM)
program (sce definition in Appendix A) shall establish the program-specific requirements for
application of an at-power PRA to non-power opcrating modcs. Technical Specifications
associated with the Cold Shutdown and Refucling modes arc not within the scope of this
guidance. Table 2.1 provides the applicability of an at-power PRA for usc in the RMTS program
during various operating modes.
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Table 2-1 : ’
Appllcabsllty of At-Power PRA for RMTS to Plant Operatlonal Modes Note mode numbers
are in accordance with Improved Technical Specification definitions.

Applicability of At-Power PRA to RMTS |~ "PWR - BWR

Dircct Application . : .. 1,2,3,4* 1,2
Not Applicable S . 4* 5,6 3,4,5

* RMTS is applicable to PWR ‘Mode 4 for coolmg via stcam gencrators; RMTS is NOT
applicablc to PWR Mode 4 for cooling via shutdown cooling

In order to apply a RMTS program to PWR Mode 3 or Mode 4 plant configurations, the PRA
and CRM modecls cither must be directly applicable OR be capable of providing.conservative /
bounding results with commensurate documentation. Stations implementing RMTS may employ
methods previously approved by NRC to achicve this objective. As one example, the NRC staff
previously issued a Federal Register Notice (70FR74037, 14 December 2005) that provided a
modecl safcty evaluation (SE) and a no significant hazards consideration (NSHC) determination
relating to changing BWR Technical Specification required action end state requircments.

Thus, a RMTS program defines the scopc of equipment used to define plant configurations to - -
which calculation of a risk informed completion time (RICT) may be applied. These SSCs have
front-stop CT requirements, and can be evaluated via the RMTS-supporting PRA and CRM ™~
program. ‘Technical specifications for Safety Limits, Reactivity Control "Power Dlsmbutron and'
test cxccptrons are excluded from utrlrzmg RlCTs ; : :

i [

2.2 RMTS Thresholds=~ @ "~ &t .7+

Risk managcment thresholds for RMTS program application arc established quantitatively by
considering the magnitude of the instantancous corc damagé frequency (CDF), instantaneous’
large carly releasc frequency (LERF), incrémental-core damagc probability (ICDP), and the -
incremental large carly release probabllny (ILERP) for the plant configuration of interest. The -
risk management thrcsho]d prcscntcd m Tablc 2 2 are thc basrs for RMTS program daction
requirements. - b b o

Ty

Table 2-2
RMTS Quantitative Risk Management Thresholds.:- . :-.7. > . .

RMTS Risk Management

,C"‘-e”‘?“ L . Guidance . . J. - ST

CDF' |~ GLERF |"

: - Consider the required action to '
>10-3 2104 not be met and follow the

eventslyear | events/year | technical specification
requrrements
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oot ICDP - JILERP

. —-RICT requirements apply

| RS B - Consider the required actlon o
210 210 6 . not be met and follow the ‘"’
o . s technical specification
0 B _ o ‘requirements R

— RMAT réquirements apply -, -

> 10-6 > 10-7 —A.ssess qf)n-quantiﬁ?blg f?ctg{s
— Implement compensatory risk

management actions

" <106 . o <10-7 - No'rmali work éthrols

2.3 F.MTS Program Requnremnnts

ThlS <ccupn provndcs a conc1sc lmmg of RMTS programmatlc rcqulrcmcnts Dctmlcd dxscussmn
of the configuration risk management and technical specification requirements applicable to,
RMTS are provided in Chapter 3. Chapter 4 provides a dctailed discussion of requirements -
associated with the PRA models and CRM tools used in RMTS program implementation.

2.3.1 Configuration Risk Management Process & Application of Technica!- -’
Specifications

Ex:stmg chhmcal Spcc:ﬁcauons for nuclcar powcr slauons spcmfv complctlon times for
completing actions when specific plant cqu1pmcnt is mopcrablc Under the RMTS conccpl
these.CT values are mamtamcd and referred to as:front-stop” . CT valucs In lhc RMTS .. ,
program, opcratlon bcyond the, from-,stop CTis allowcd provided thc‘nsk of contmucd opcrauon :
can be shown to remain within established limits as determined by the CRM program and
supported by the PRA.

The station’s CRM program and RMTS process shall be performed in'accordance with station

procedures which include the following process requirecments:

1. Risk assessments used in RMTS shall be performed in accordance with guidance provided in
Sections 2 and 3 of this document and supported by the implementing plant’s PRA and CRM
program. Risk assessments involve computation of a Risk Management Action Time
(RMAT) and a Risk Informed Completion Time (RICT)

e The RMAT is the time interval at which the risk managcmcm}iction threshold is
cxceeded. It is the time from dlscovcry of a condition requiring entry into a
Technical Specifications action for a SSC with the provision to utilize a RICT and
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Wthh results in a plant configuration other.than the zero-maintenance state until the
S 10 1ICDP or 10° 7 ILERP RMA threshold is rcachcd whlchcvcrls the shorter
. duration. , , .

e The RICT is a plant-specific SSC plant configuration CT calculated basced on ,
maintaining plant opcration within allowed risk thresholds or limits and applyinga
formally approved configuration risk management program and associated

_ .. probabilistic risk asscssment. The RlCT is the time interval from discovery of a

. ... condition requiring entry into a tcchmca] spcc1ﬁcat10ns action with the provision to
utilize a RICT and which rcsults in a plant conﬁguratlon other than the zero-
maintenance state until the 10° ICDP or 10" ILERP threshold i is reached, or 30 days,

" whichever is shortcr The maximum RICT of 30 days is rcfcrrcd to as the “back-stop
CT ka4 . .

S

. Risk Managcd Technical Spccnf’ ications are appllcd under. the following conditions:

2.1. To cxtcnd aCT bcyond its front- stop CT... o

2.2. Conditions in which more than onc tcchmcal spccnﬁcatlon LCO is not met and the
applicable actions have the provision to utilize a RICT . In this case, thc RMTS is
applied to confirm acceptability of the affected front-stop CTs.

2.3. To evaluate configuration changes once a.RICT is being uscd,bcyond the associated -
front-stop CT.

. For plant configurations in ‘Which thc RMAT either has been cxceedcd (emcrgcnt event) or is
anticipated to be excceded (cxlhcr planned condition or cmergent event), appropriate
. compcnsatory nsk managcmcnt acuons sha]l bc 1dentlf cd and 1mplcmentcd

. Upon implementation of ikie prov:smns ‘of the RMTS program for an mopcrablc SSC within
the program scope, prior to exceeding the RMTS front-stop CT the stafion 'shall perform a
risk calculation to determine the applicable risk mamgcmcm action time (RMAT) and rlsk
informed completion time (RICT). . R -

. When a system is inoperable’and the associated specification has the provision to utilize a
RICT and a sccond (or any subscquent) technical spccification SSC with the provision to
utilize a RICT becomes inoperable, prior to. exceeding the shorter of 12 hours or.the most
limiting front-stop CT, the station shall perform a risk calculation to verify the acceptability
of the front-stop CTs. If the risk calculation 1dcntlﬁcs a shorter RICT for thls plant

: conﬁguratlon thcn the RICT bccomcs the govcmmg CT rcqu:rcmcm

. When a system within the scopc of the RMTS program is inoperable and in a RICT, and the

functional / operablc status of any subsequent SSC within the scope of the plant CRM-

program changes (i.c. a functional / operable SSC becomes non-functional / inoperable), the
plant shall perform a'risk calculation to determine a revised risk managcmcnl action time

(RMAT) and risk informed completion time (RICT) applicable to the néw plant

configuration. This cvaluation shall be performed prior to exceeding the most limiting
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“apiplicabl¢ Technical Spccrf’catlon front-stop CT (for SSCs govcmcd by Technical
Specifications) but not later than 12 hours from the plant configuration changc For plant
configuration changes in which a non-functional / inoperable SSC is returned to service, the
plant may perform a risk calculation to determine a revised risk m'mag:cmcnt actlon time
(l".MAT) and nsk mformcd complctlon time (RlCT)

e

. ThC'rcwscd RI_CT from the evaluation shall‘bc cffcctive from the time of
implémentation of the original RICT for the original non-zero maintenance plant
configuration, and the associated RICT “time-clock”™ shall not be re-sct to zero at the

“time of the modificd conﬁguratlon ' e

e .Inthe RMTS framcwork a RICT can be revised, occasnonally many t:mc:, but the
“associated “time clock” cannot be restarted until all LCOs associated with front- -stop
CTs that have been exceeded have been met (i.c. are operable) or the applicability for
the LCOs exited. : '

7. Should the RICT be'reached or the inistantancous p]ant risk as calculalcd via the plant risk
assessment tool exceed an equivalent CDF of 107 per year (or 107 per ycar for LERF) the
plant shall consider the required action to not be met and 'follow the applicable Technical
Specification requirements, mcludmg any assoc1atcd rcqulrcmcnt for plant shutdown
implementation: ' .

HS B Lo i

8. RMAT and RICT ¢alculations ‘arc performed in accordance with thic following rules:

e RMAT and RICT risk levels are referenced to Core Damagc Frequency. (CDF) and
Largc Early Rolcasc Frcqucncy (LERF) assocmtcd with the plant “zcro-maintenance”
conﬁguratlon “The “zcro- mamtcaancc” state is cstablished from the bascline PRA by
assuming ali components 10 be available (i.c. SSC unavallablhty and test and
.maintcnance cvents arc set to zero, in the PRA modcl; train modcling is consistent
w1th p]ant ahgnmcnts) -

EP R of ', b

RMAT and RICT lcvcls afe rcfcrcnccd from thc time of initial cntry into thc f rst -
RMTS and can only be reset once all RMTS action statements for SSCs beydnd their
front stop CTs havc been exited.

Thc RMAT and RICT calcuiatxons may usc conscrvatlvc or boundmg analyscs

Compcnsatory risk managcmﬂnt actions may only be crcdllcd to the cxtcnt thcy arc
o modclcd in the PRA and are proccdurahzcd ‘e

. Thc cxpcctcd rcpalr tlme (1 c. rctum to scrv1cc time) contamcd in the PRA modcl for
cquipment repairs of inoperable SSCs within the scopc of the CRM program cannot
be credited in the calculauon of the RICT. . :

Thc 1mpact of ﬁrc nsks shall be mc]udcd in RICT calculatlons

Extcnsnons of RMTS to lowcr opcratmg modcs (i.c. opcratlonal modcs other than 1or
2) shall be supported via boundmg or conservative analyses. The process for -
analyzmg the risks and key assumptions associated with the plant confi igurations
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applicable to these operating modes shall be described in the station RMTS program
1mp]cmcmat|on documcnlatlon :

9. Thc RMTS completion time sha]l not cxcccd the back- stop CT limit of 30 days Thrs RMTS
provrsron app]rcs scparatcly to each ACTION for Wthh itis cntcrcd C

10.Ina RMTS program a RICT excecdmg the current front—stop CT may not bc app]rcd in cases
where a total loss of function has occurred (c.g., all trains of a required Technical
Spccifications system are determined to be incapable of performing its intended function
such as, all trains of’ Safcty Injection or all trains of Component Coolmg Water) '

11. Unlcss otherwise permitted by the chhmcal Spcc1ﬁcatlons apphcatlon of RMTS fora
planncd cntry into a configuration involving a total loss of function is not allowed.

12. PRA FUnclrona]ily Assessment Guidance

An indpcrable component shall normally not be considered functional'when performing the
RICT calculation.- The remaining functions of the system, subsysteny, or train which are not
affected by the inoperable component(s) may be considered PRA funcnonal when
performing the RICT calculation. : :

The following provides guidance for conditions when an exception to this general guidance’
may be applied.

‘12.1' Ifa componcnt is dcclarcd mopcrablc duc to degradcd pcrformance paramctcrs but the
affected parameter docs not and will not impact the success criteria of the PRA model,
~then the component may be considered PRA functional for purposes of the RICT
~ calculation. For the provisions of this section to apply, thc followmg must occur:

12.1.1 The dcgradcd condition must be 1dent1f cd and its assocratcd impact to
L equrpmcnt funcuonahty known ,

12 1.2 Continued degradation is not cxpcctcd . e

12.2 If thefunctional impact of the condition causing the-inoperability.is capable of being
assessed by the PRA model, then the remaining unaffected funciions of the component
may be considercd PRA functional in the RICT calculation.

R A A A ‘- Lo .

12.3 If the condition causing a component to be inoperable is not modeled in the PRA, and
the condition has been evaluated and documented in the RMTS program as having no
risk impact, or as being not credited in the PRA model, then the RICT -may be
calculated assuming availability of the inoperable component and its associated system,

" . subsystem or train. If there is no documented basis for exclusion, or if the condition
was scrcenced as-low probabrhty, then thc mopcrab]c componcnt must be.considered not
functional. S d

12.4 If the Technical Spccification component is not in the PRA modecl, then the affected
systcm, subsystem or train must be considered not functional.
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13.
-:cannot be quantificd, then the component shall be considered non-functional for the RICT

14.

15.

2.3.2 Documentation

Individual RMTS RICT cvaluatlons shan

: 5
5

If a component within the scope of the CRM program is inoperable and PRA functionality

calculation. In any casc where cquipment declared as inopcrablc is being classificd as
“functional” for purposes of RICT calculation, the rcasoning behind such a consideration
shall be Justlﬁcd in the documcntaho*l ofthc RlCT asscssment.. :
The as- occurrcd cumulatwc nsk assocmlcd wnh the usc of . RMTS bcyond the front-stop CT
for cquipment out of service shall be assessed and compared to the guidelines for small risk
changes in Regulatory Guide 1.174 [4] and corrective actions applicd as appropriate. This
asscssment of cumulative risk impact shall be conducted as part of the station periodic. PRA
updates on a periodicity not to exceed two refucling cycles

Opcrability determinations should follow regulatory guidance established in Part 9900 of the
NRC Inspection Manual [9]. RMAT and RICT calculations performed for emergent
conditions shall be performed assuming that all equipment not declared inoperable during the

.operability determination proccss is:functional. However, the station should consider *

cstablishing appropriate RMAs duc to the potential for mcrcascd nsks from common cause
failure of similar equipment. . :

. Thc CRM program process shall bc documentcd in statlon proccdurcs dclmcatmg approprizte

The process for conductmg and usmg thc rcsults of the risk asscssmcm in statlon dcc1snon-
makinig shall be documented.”

Procedures should spccnfy the statlon functlonal organlzatlons and pcrsonnc] mcludmg
opcrations, enginecring, and risk assessment (PRA) pcrsonncl rcspon51blc for cach action,
requircd for RMTS program implementation. -: ¢ = S . :

Procedurcs should:clearly spcc1fy the:process for conductmg, a. RlCT assessment and .

‘developing applicable RMAs. &+ o o

:‘." v

Bc documcmcd inan appropnalc .og ' : :

Document where quanuf’ cd boundmg assessments or othcr conservatnvc quantltatw=
" -approaches were used. OO
5.3; Incascs where cqulpmcm dcclarcd as mopcrablc is bcmg crcdltcd as possessing PRA
.. functionality for the purposes of a RICT calculation, the basis behind this .

determination shall be provided in the RICT documentation.

|\) —
. .. .

Relative to extended CTs beyond the front-stop CT, the following shall be documented:
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7. Pcnodlc Documcntatlon

2.3.3 Training

1.

following arcas: . : v,

6.1. - The date/time an LCO(s) is not met and entry into condmons which have provisions
for utilizing a RICT. S . S

6.2.  The date/time entry for restoration of comphancc with the LCO(s) or the exiting of
the applicability for specifications which have provisions for utilizing a RICT.

6.3.. Ifapplicable, an assessment of PRA functiohality based on the degree of degradation
for Spcc1ﬁcatlons whxch have prov1sxons for uuhzmg a RICT

6.4." The conf guratlon Spccxf ic risk profile for thc durauon of cxtcndcd CTs 1dcmlfymg

inopecrable cquipment and associated plant alignmicnts.

" 6.5.. Forcmergent condmons the extent of condition asscssmcnt for rcdundam "

T -

‘¢components.

6.6. Thc total accumulatcd ICDP and ILERP accrucd durmg thc cxlcndcd CTs

7.1 " As a minimum, the accumulated-annual risk above the zero maintenance baseline due
to cquipment out of service beyond the front-stop CT shall be documented as part of
the station periodic PRA updates on a periodicity not to exceed two refucling cyclcs

+ This documentation shall also include a description of the process: for momtormg
.- accumulated risk; assoc1ated m51ghts and ]essons ]camcd ' -

Loetee
.

-t PRI o

v
i

Those organizations with functional responsibilitics for.performing or administering the
CRM program shall have requ1rcd training (c.g. llccnscd operators, work control personncl,
PRA personnel, and station managemcnt)

Trammg sha]l be provndcd to pcrsonnc] rcspon51blc for pcrformancc of RMTS actlons This
training should be commensurate with the respective responsibilities of the pcrsonnc] in the
2.1. Programmatic requirements of RMTS program.

2.2. Fundamcntals of PRA mcludmg analytlcal mcthods cmploycd and thc mtcrprctatxon of
quantitative results. This training should include training on the potcntlal impact of
common causc fallurcs modcl assumptlons and hmltatlons and uncertainties. The .

'. ,dccmon-makmg appllcablc to RMTS..,

2.3. Plant specific quantitative and qualitative ihsights obtained from the PRA. .
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2.4, Opcranon of'the plant configuration risk manageinent t66l and mtcrprctatxon of rcsults
derived from its application.

2.3.4 PRA Technical Adequacy’

Stations clcctmg to 1mplcmcnt RMTS shall havc aPRA modcl w1th the followmg attributes:

1.

RMTS gu1dancc Pt

8.2 A process for 'cvaluatlon and disposition of proposed facility changcs’s'hall be established

The PRA modecl shall mcorporatc the atlrlbutcs contamcd in Scctxon 4 of thls report. The
intent of these attributes is to cnsure that the PRA provides a reasonable representation of the
plant risks associated with the removal of plant SSCs from service.

The PRA shall be .rcvicwcd to the guidance of Regulatory Guide 1.200 Rev 0 for a Capability
Catcgory 2. Deviations from Regulatory Guide 1.200 relative to the RMTS program shall be
justified and documented.

The scope of the PRA inﬁodcl ohafl fncluoo Level 1 (CDF) plus -]argc .carlby reioasc frequency
(LERF). In addition, RICT and RMAT cvaluations shall include contributions from extcrnal
cvents, internal flooding cvents, and internal fire events. Inclusion of these factors within the

.. PRA is not explicitly required provided alterrate methods (e.g. conservative or bounding
- arnalyscs) arc used to accomphsh this rcqunrcment P -

Thc PRA shall bc capablc of provndmg quantltatlvc confi gu ration sp'-'c:f ic 1mpacts due to
planncd or unplanned unavailability of equipment within the scope of the CRM program for
the operational mode cxisting at the time an existing CT is extended.

Any modcled and quantificd dependent human actions used in the calculation ofa RlCT‘
shall be applicable to the plant configuration.

A’'process shall éxist 1o identify and consider significant risk comnbutors \Vthh vary'by
time of ycar or nmc in fucl cycle Within the RIC l‘ calculatxon '

Common causc treatment as applncd in the CRM modcl conforms to the PRA modcl and _

S e L TR SR

Thc PRA shall be maintained and updated in accordance with approved station procedures 10
ensure it accurately reflects the as-built, as-operated p]ant.

[ L,

8. l The PRA shall be maintained and updated in accordance with approved statlon
proccdurcs ona pcnodlc bas:s not to cxcccd two rcfuclmg cyclcs

tE

for items impacting thé’PRA model (e.g. design modifications, procedurc changes, etc.

Criteria shall exist in PRA configuration risk management 10 require PRA model updatcs

concurrent with 1mplcmcntatlon of facility ch'mgcs lhat smmﬁcantly impact RICT
calculations.
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10.

11.

8.3 In the event a PRA modeling error is identified that significantly impacts RICT .
_calculations, corrective actions shall be identified and implemented as soon as practxcablc
in accordance w1th the station corrective action program. )

'PRA quantlf cation softwarc shall satisfy s1allon sonwarc quahly assurancc rcqunrcmcnts

thrc the PRA is to be uscd to extend Comp]cuon Tlmcs (CTs) that ongmatc in lower p]am
opcrating modes as described in Section 2.1, the PRA scope may be cxtended to include
thosc applicable modes; or a tcchmcally based argumcnt for apphcanon of the Mode T and 2
model to other plant‘operating miodes shall be provided (c.g., provide assurance that risk
associated with other modes addressed in the RMTS is bounded by the Modes 1 and 2 PRA
event sequences). .

PRA modeling (i.c. epistemic) uncertainties shall be considered in application of the PRA
basc model results to the RMTS program. This uncertainty assessment is intended to be
performed on the PRA basc model prior to implementation of the RMTS program and
provide insights such that applicable compensatory risk managementactions may be -
developed to limit the potential impact of these uncertainties. This evaluation should include
an LCO spccific asscssment of key assumptions that address key uncertainties in modeling of
the specific out of-servite SSCs.'For LCOs in whi¢h itis dctermined that 1dcntlf ed -~
unccrtainties could significantly impact the’ calculated RICT, scnsitivity studics should be
pcrformed for their potential impact on the RICT calculations. (Reference EPRI 1009652 [6]
for one method to deiermine key uncertainties) lnsrghts obtained from these scnsmvny
studies should be used to develop appropriatc compensatory Tisk: managcmcnt actions. Such
activities may mcIude hlghllghtmg risk significant operator acuons confirming availability
and operability of 1mportant standby equxpmcnt ‘and ¢ asscssmg prcscnce of severe or unusual
cnwronmcntal condmons The intent of these nsk managcmént a(:tlons is to (in a qualitative
manncr) minimize the 1mpact of the uncertaintics: This asscssmcnt is only intended to be
performed prior to initial implemeniation of thé¢ RMTS program ‘and aficr a substantial
update of the PRA.

: R PO § oasel L

L R S . . Q Lo . PR PR PSR B A

2.3.5 Configuration Risk Management Tools. .i, .., - . - o -

The following specific CRM tool attributes are required for RMTS implementation:

1.

Initiating events accurately model external conditions and effects of out-of-service
cquipment.

Model truncation lcvels arc adequate to maintain associated decision-making integrity.

3. Model translation from the PRA to a scparate CRM tool is appropriate; and CRM fault trees

arc traccable to the PRA. Appropriate benchmarking of the CRM tool against the PRA model
shall be performed to demonstrate consistency.

Dcpendent human actions are modeled and quantificd.

5. Conﬁgurétion of the plant is correctly mapped from real time activitics to CRM parameters.
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‘8.1 Model configuration control.

Each CRM application tool is ‘verified to adcquatc]y reflect the as-built, ‘as- opcratcd p]am

“lincluding risk contributors which vary by time of year or tlmc m fucl cyc]c or olhcr\wsc

1

demonstrated to be conservative or bounding. : I S

Any ncw key uncertainties contained in the CRM model (that are identified via PRA model
tc CRM tool bcnchmarkmg) arc 1dcnt1ﬁcd and cvaluatcd pnor to usc of the CRM too] for
RMTS apphcahons S % o ' S
CRM apphcatlon tools and softwarc arc acccptcd and mamtamcd by an appropnatc quallty
pr ogram. CRM apphcatlon tool quality requircments for RMTS mcludc

8.2 Software quality assurance.
8.3 Training of responsible personnel. - _ R T
8.4 'Dcvclopmcnt and control of proccdurcs S "!E"

8.5 Identification and 1mplcmcntat|on of corrccuvc actlons ' T \

‘86' Program admlmstratlon rcquxrcmcnts B S

Thc CRM tool shall be mamtamed and updatcd in accordancc with. ar)provcd stanon
p! occdurcs to ensure it accuratelv rcﬂects the as- bunlt as- orcratcd Jlant G

e [

9.1 '_I‘hc CRM_ tool shall be rnaintaincd_ and updated in ac_’cordanchwith approved station
" procedurcs on a pcn’odic basis not to exceed two rcfucling cvclcs.

92 A proccss for cvaluatlon and dxsposmon of proposcd fac:llty changcs sha]l bc

. established for items 1mpactmg thc CRM tool (c 2. d051gn modifications, proccdurc
v changcs ctc. ) Criteria shall exist to require CRM updatcs concurrent with
1mp]cmcntatxon of, facility changes. that srgmf' cantly 1mpact RICT calculatlons

9.3 Inthe event a PRA or CRM modeling error is identified that signif'cantls; irnpacté'

RICT calculations, corrective actions shall be identified and 1mp]cmcntcd as soon as
practicable in accordance with the station corrective action prograrit -
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3

IMPLEMENTATION GUIDANCE

This Section provides guidance supporting the RMTS programmatic requirements described in
Scction 2. This document has been developed to provide the commercial nuclear power industry
guidance on risk management issucs associated with implementation of Risk-Managed Technical
Specifications (RMTS) programs at their facilities. Specifically, this guide is designed to
support the implementation of a risk-informed approach to the management of Technical
Specification complction times rclated to SSC safety functions. The report will generally refer to
a CT in association with a “plant configuration”. The term “plant configuration,” a fundamental
term applied in this report, is defined in Appendix A and is simply the consolidated state of all
plant cquipment functionality, i.e., either functional or non-functional, and associated plant risk-
impacting conditions analyzed in the PRA. This term applics to plant equipment functionality or
loss thereof for any reason, including applications of both preventive and corrective
mainienance. Sec Appendix A of this guide for a glossary of key terms applicable to RMTS
program development and implementation.

Existing conventional technical specifications for nuclear power plants specify maximum CT
values for specific plant equipment related to the out-of-scrvice time of SSCs that perform plant
safety functions. Under the proposed RMTS concept, these CT values are retained in the
technical specifications as the front-stop CT values. The front-stop CT values may be cither
those that have historically been established via conventional deterministic engineering methods
and judgment or thosc more recently justified via risk-informed methods in accordance with RG
1.177. Implementation of a RMTS program does not preclude subsequent revision of front-stop
CT values in accordance with RG 1.177. Under a RMTS program, opcration beyond these frori-
stop CTs is allowable provided the risk of continued opcr'mon can be shown to remain within
cstablished nsk thresholds.

Thxs report focuses on RMTS implementation to meet the intent of RITSTF Initiative 4B (sce
Scction 1 for background). A RMTS program docs not change any of the conventional technical
specifications LCOs or associated “action statement” requirements. A RMTS program focuses
on managing plant risk to prudently allow configuration-based flexible LCO CT valucs greater
than the front-stop CT values and less than or equal to a maximum back-stop CT value. The
RMTS process presented in this report integrates regulatory guidance currently in place for other
risk-informed applications. In particular, in RMTS applications, the overall plant risk is asscssed
via processes consistent with the maintenance rule (10CFR50.65), its attendant Regulatory Guide
(RG 1.182), and industry implementation guidancc NUMARC 93-01.
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3.1,,,_.

RMTS ProgramTeohnical Basis L

3.1. 1 RISk Management Thresholds forRMTS Programs f* R

Risk managcmcm thresholds for RMTS program apphcauon atc cstablished quanmatwc]y by’
considering the magnitude of the instantancous core damage frequency (CDF), instanitancous:”

large carly release frequency (LERF), incremental core damage frequency (ICDF), and the ©* -

incremental large carly release frequency (ILERF) for the plant configuration of interest. It is
important to note that these incremental frequency values arc measurcd from their respective
“no-maintenance” or “zcro-maintenance” bascline frequencies as determined via the PRA (see
definitions of terms in Appendix A) . o o :

v

' ’

Guidance for cvalualmg tcmporary nsk increascs by con51dcrmg conﬁguratlon specific l‘lSk is
provided in NUMARC 93-01, Revision 3 [2]. ‘The risk management thresholds presented in -
Table 3-1 provrd‘* the basis for RMTS program 1mplcmcntauon Table 3-1 presents RMTS

quantitative risk management thresholds and RMTS action guldancc as well as a.comparison.of

the respective applicable Mamtcnancc Rule thresholds and action gmdance frem Reference 3.

L]

Table 3-1 J :
RMTS Quantitative Risk Management Thresholds . S
T D Maintenance Rule Risk 4 RMTS Risk Management
Criterion R
. Management Guidance ;. ‘Guidance
CDF CLERFT T N T
C S - Careful consideration before .- | - Consider the required action to
2103, |+ 2104 entering the configuration (none ,.not be.met.and follow.the .. -
events/year | events/year for LERF) | : . 1 .]. technical specification, . - ..
’ T B requnrements . o
"ICDP | © WERP | R B
‘— Configuration should not " .- =1 .|+ RICT requirements apply
normally be entered voluntarily
. - Consider the required action to
-5 -6
=10 210 v edns ooy notbamet and follow the ',
technical specification
requnrements
— Assess non;quantiﬁable factors | - RMAT requ:rements apply
> 10-6 i > 1 0'7' ': - Establish compensator_y nsk |- Assess non- quantlf' able factors
: management actions
’ ‘ iy = Implement compensatory nsk o
. ,managemeng actions . .-
<106 <10-7 — Normal work controls ‘| - Normal work controls
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In a RMTS program the 10 and 107 thresholds for ICDP and ILERP, respéctively, arc réferred
to as Risk Management Action (RMA) thrcsholds and the RMAT is the corresponding risk
management action time. The 10° and 10°® thresholds for ICDP and ILERP, respectively, arc .
refered to as Risk Informed Completion Time (RICT) Thresholds. These thresholds are deemed
appropriate for RMTS programs because they relate to integrated plant risk impacts that arc
occasional and temporary in naturc (versus pcrmancnt) and arc consistent with Reference (4]
guidance that has been prcvnous]y cndorscd by the NRC. . - ~

gt .o . .‘

3.1.2 'RMTS Risk Management 7_’ime 'Inte'r_vals“

The RMTS process for allowing continued plant operation beyond the convéntional technical
specifications front-stop CT values requires performance of risk assessments bascd on
configuration-specific plant conditions to'calculate the Risk Management Action Time (RMAT)
and Risk-Informed Completion Tirae (RICT). The RMAT is the time intcrval from dlscovcry of
a condition rcqumng entry into a Technical Specification wnh provisions for utilizing a RICT
and which rcsults in'a plant confi guranon other than the zero-mamtcnancc state until the 10
ICDF or 10”7 ILERP RMA threshold is feached, whichever is the shorter duration. The RICT is
the time interval from discovery of a condition requiring entry into a technical specifications ;
action for a SSC which has the provision to utilize a RICT and Whl"h resuits 3 ina plant
configuration other than the zero-maintenance state until the 10 ICDP or 10® ILERP threshold
is reached, or 30 days, whichever is shorter. The maximum RICT of 30 days is referred to as thc
back-stop CT. ~The back-stop CT limit of 30'days is judged to be a prudently conscrvative
administrative limif for configuration risk management, compared to, for example, the = .
10CFR50.59 design change criteria limit of 90 days. The 30-day back-stop CT was cstablished
based on the fact that some conventional Technical Specification front-stop CT limits arc as long -
as 30 days, and because many nuciear stations would require up‘to this time period to complete
some required complex corrective maintenance and testing for system function rccovery.. Thé -
RMTS approach cvaluates’ thc nuclear safcty impacts (i.c. changes in nsk levels) of specific plant
configurations (i.c., equipment unavailability) to produce risk-informed equipment out-of-servize
times that permit hccnsccs to monitor and manage activities.associated with inoperable
Technical Specification-SSCs Wwhile mz)nint’aining'nuclcar'safpty risk within acceptable limits.

3.2 RMTS 'vPrc_:o‘gr_arn,}Impleﬁmentation

3.2 1 RMTS-Process Control and-ResponsibiIities e T s
Implemcmanon of the RMTS risk asscssment process should be integrated into stanon-wrdc
work control processes. The proccss requires identification of current and anticipated plant
configurations and the performance of a quantitative risk assessment applicable to those
configurations (i.c., a risk profilc).. Appropriatc actions to manage the risk impacts sha]l lhcn b’ :
detcnnmcd and lmplcmcntcd 1f risk thresholds are expected to bc excccdcd

The EMTS program structure includes the following attributes:
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1. Current (conventional) Technical Specifications structure is retained but a'pplicablc\systc_ms
contain contingencics that allow the use of:Risk Managed-Technical Specifications.: -

2. Opcrabxhty determinations are pcrformcd in accordancc ‘with cx1stmg rcgulatory guxdancc
and requirements (c.g., NRC Inspcctlon Manual Part 9900) “

3. Decfined risk management thresholds (RMA thrcshold RlCT thrcshold) are spccnf cd

4. Defined time interval periods (i.c., front-stop CT, RMAT, RICT, and back-stop CT)
corresponding to applicable chhmcal Spccﬂ' cation and risk management thresholds are
determined. ;

5. Reference to defined actions in Technical Specifications arc specificd.

6. Ultimatc risk limits arc specnﬁcd to prevent opcratxon in plant configurations that correspond
to high risk condmons (i.c. 10 CDF or 10” LERF pcr year).

The RMTS is intended to rcplacc the fixed CTs of the current technical spccrf’ cations with
provisions that allow the'use of specific risk managcmcnt méthods to determine a risk informed
completion time based on specific plant configurations in which one or more plant SSC is
Technical Specification inoperable. An examplc Structure for implementing the proposed RMTS
is illustrated in Table 3-2. Table 3-2 shows an cxample structure for onc system only, but this
structure could be rcpcatcd for other SSCs.
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Table 3-2 R P

Generic Risk-informed CTs with a*Back-stop: Example Format.

_Actions- ..
Condition

", Required Action

" Completion Time

B. Subsystem inoperable. B.1

B.2.1

I
N
w

Restore subsystem to

‘OPERABLE status.

* Determine that the

completion time extension
beyond 72 hours is
acceptable in accordance
with established RMTS
thresholds. . ‘

Verify completion time*
- extension beyond -

72 hours remains -
acceptable.. .
. .-' -

AN

Restore subsystem to
OPERABLE status.

72 hours

72 hours -

In accordancé with the
RMTS Program.

30 days or acceptable
RICT, whichever is less.

Quantitative risk asscssments used to support RMTS evaluations shall be performed with a plant
specific PRA model approved by station management in accordance with approved station
procedures. Fire, scismic and/or flood risks shall also be considered when establishing the
duration of a proposed CT extension (Sce Section 4, PRA Attributcs).

In the conduct of RMTS, procedural guidance is required for conducting and using the results of
the risk assessment. Thesc procedures should specify the station functional organizations and
personnel, including operations, cnginecring, and risk management (PRA) personnel, responsible
for cach step of the procedures. The procedures should also clearly specify the process for
calculfating the applicable RICT, implementing RMAs, conducting, reviewing, and approving
decisions to excecd the front-stop CT and remove cquipment from scrvice.

In cases where a RICT assessment cannot be performed (c.g., when the configuration risk cannot
be adequately addressed via the CRM program and PRA), the front-stop requircments of the
applicable Technical Specifications shall be applied.

For stations implementing a RMTS program, the development and maintenance of a “pre-
analyzed” list of plant configurations with associated RICT values is reccommended. This list
docs not nccessarily need to address all SSCs governed by the Technical Specifications, but
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should address rcasonable or expected combinations of SSCs that would be removed from
scrvice. , : e

s.

3.2.2 RMTS Implementatlon Process

A RMTS program defines the scopc of cquipment uscd to define plant confi guratrons

Generally, equipment included within the cvaluation of a ‘specific plant configuration is
associated with SSCs that arc included within the scope‘of the Technical Specifications and are
included in a station’s CRM program. Therefore, they have front-stop CT requirements, and can
be evaluated via the RMTS-supporting PRA and CRM program. Technical Specifications for
Safety Limits, Reactivity Control, Power Distribution, and test exceptions are cxcludcd from
utilizing RICTs. -

Stations implementing a RMTS program arc required to perform a RICT asscssment whenever
(1) the front-stop CT for an SSC within the scope of the RMTS program is expected to be
exceeded, (2) more than onc technical specification LCO is not met and the applicable.actions
have the provision to utilize a RICT (to confirm acceptability of the affected front-stop CTs).or
(3) whenever an SSC within the scope of the RMTS program is beyond its front-stop CT and a. ',
subsequent SSC within the scope of the CRM program 1s rcmoved from scrvrcc ,

The PRA provrdcs the analysrs mechanism to 1dcntrfy SSCs for which RICT calculations can be
applied. Since the PRA considers dependencics, support. systcms and, through dcfinition of top |
events, cut sets, and recovery actions, it includes those SSCs that could, in combination with
other SSCs, result in risk impacts. Thus, an appropriate technical basis exists for RICT
calculations. The risk informed assessment scope of SSCs mcludcd in a plant CRM program
gencra]ly includes the following: - .

1. Those SSCs included in the scope of the plant’s chcl 1'and LERF (or Level 2 if available), -
internal (and, if available, external) events PRA, and; o g

2. Those SSCs not explicitly modeled in the PRA but whose functions can be directly
corrclated, with appropnatc documentation, to thosc n 1 abovc (e. g actuation
mstrumcntatron for a PRA’ modclcd functron) QL :

Frgurc 3-1 provrdcs a process flowchart for 1mp]cmcntat10n of the RMTS program Thls

flowchart includes the process steps rcqurrcd for conduct of the RICT: assessment for, concurrent

entry into multiple action statements. e
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Has a TS action
been entered that
allows use of a
RICT?

START

Apply current TS
controls,

ore than 1 TS
action has been

entered that aflows
usse of aRICT?

éalculglo RICT

Is the RICT 2 to front.
stop CTs for affected
specifications?

Has the RICT or
back-stop CT been
“feached?

YES

Calculate RMAT and RICY. identify and

Risk

Actlons

NO

TS actions have.
been exited?

DRAFT

RMTS PROCESS FLOWCHART

Is the
associated
frontstop CT |
expectcd to be
exceeded?

Calcutate RMAT and RICT. Identify and
d Risk

Compensatory Actlons if the RMAT Is
ded or | dtobe ded. *

Has the RICT or My
back-stop CT been

reached?

Have aill TS actions

which have been or are
beyond thelr front-stop
CTs been exited?

Monitor Risk Levels, Identify and
document applicable Risk
Manageinent Compensatory -

is expected to be exceeded.

. as the RICT of
Actlons if the RMAT Is exceeded or  f———————P back-stop CT been
. . reached?

YES

A 4

Figure 3-1

Process Flowchart for RMTS RICT.Assessment and Implementation

A A

Imptement required END
LCO action(s.-
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Thc fo]lowmg provrdcs gcncral gurdancc for 1mplcmcntat|on and conduct ofa RMTS program
1 '
1. Plant opcralmg conditions (modcs) for whrch RMTS may be apphcd are dcf'ncd in Scctlon
2.1. s

2. The determination of an applicable RMAT and RICT shall use quantitative analysis
approaches. Qualitative risk insights may be used to dcvclop approprratc compensatory risk
management actions.

3. The RICT assessment shall assume equipment declared inoperable is also non-functional
unless a condition exists thatiis explicitly modeled in the PRA and the PRA functionality
criteria provided in Section 2.3.1 Item 12 arc satisficd. In a RMTS program, a RICT
exceeding the current front-stop CT may not be applied in cases where a loss of function has

- occurred (c.g., all trains 6f a required Technical Specifications system are determined to be
non-functional such as, all trains of Safcty Injcction or all trains of Component Cooling
Water). Unless otherwise permitted by the Technical Specifications, application of RMTS for
a planncd entry into a configuration involving a loss of function is not allowed. . " .-

4. RICT asscssmcnts fay be pre-determined (i.c. pcrformcd prior to an actual nccd) or thcy

- may be pcrformcd on an as- nccdcd basrs L

5. Emcrgent cvents or condltlons (scc definition in Appendix A) could changc the conditions of
a previously performed RICT asscssment. Conscqucntly a revised RMAT 'and RICT may be
required. Emergent conditions may include cvents such as plant conﬁgurauon or mode ,

: changcs the removal of additional SSCs from service due'to failures, or significant changcs
in external conditions (e.g., sélectéd weather conditions or offsite power avallablhty) The
" following guidancc, consistent with Reference 2 should be apphcd to ‘such situations: = *

e A RICT asscssment shall be performed or re-evaluated to addrcss the changcd p]ant
configuration on a reasonable schedule compmensurate, with the safety significance of the.
. condition. This asscssment shall be performed within than the shorter of 12 hours or the .
most ]rmrtmg from -stop CT aftcr a configuration change that affects an RMTS RICT has
occurred.

¢ Performance (or re-cvaluation) of the RICT asscssment shall not interfere with, or delay,
- the operator and/or maintenance crew from taking timely,actions to place the plantin a
X stable configuration, restore the cqulpmcm to service,or take appropnatc compcnsatory
actions. S Vil e o el

e If the plant configuration is restored prior to the required re-cvaluation risk asscssmcnt,

. the assessment need not be performed for purposes of supporting that maintenance .
activity.. Howcvcr an accounting of the plant configuration’s actual incurred cumulatlvc
risk incurred shall be. made and included in the station’s administrative program for .
controlling ]ong—tcrm cumulative risk (see Section 3.3.3). .

Additionally, the RICT is recalculated when an affectéd SSC is restored to an opcrablc
condrtlon (i.c. the plant conﬁguralron changes).

.6. .A chhmcal Spccrﬁcatron action statement with the provision to utilize a RICT shall be -
considered not met whenever (1) the RICT is exceeded or (2) the computed configuration
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specific risk associated with being in multiple actions (with at lcast onc having provisions to
utilize a RICT) has an cquivalent CDF greater than or cqual to 107 or LERF greater than or

cqual to 10™. per year. In the event a RICT is not met, the apphcablc actions specificd by the
Technical Specification Action Statement shall be taken.

3.2.3 RMAT and RICT Calculations - -~ Coe

In a RMTS program, the conventional Technical Specification definition of equipment. :
“operability” (scc Appéndix A) applics, just as if dees under existing Technical Specifications.
Thus, cquipment “operability” is applied by station operating staffs to cvaluate whether SSC
LCOs are met and whether to enter or cxit Technical Specifications actions. .The information
contained in NRC Inspection Manual 9900 [9] should be used as guldancc in makmg opcrabxhty
dctcnnmahons : S e . . o
]f a dcgradcd or nonconforming condition existing on a component can be explicitly modcled by
the station’s PRA then a situation specific RICT can be calculated. In these cases the PRA -
analysis supponmg the RICT calculation must be documcntcd retricvable, and able to be
referenced using normal operator documentation mechanisms (c.g., Control Room Logs or other
cquivalent methods). In the RICT calculation, equipment PRA functionality may be considered.
The evaluation for the apphcablhly of crcdltmg “PRA functionality” shall be conducted in
accordancc with the guldancc provndcd in Item 12 of Scction 2.3.1. This gundancc is mtcndcd 10
address separatc opcrablhty and PRA funchonallty asscssmcnts Wh]Ch would allow a component
to be considered both mopcrable and PRA functional based on. an cvaluation of the same
degraded condmon Specific . cxamples are prov1dcd for cach of the conditions xdcntlﬁcd in Items
12.1 through 123 ofScctlon 2 3 ] .

Item 12. 1 -Examples (lf a componcnt is dcclarcd mopcrablc duc'to dcgradcd pcrformancc :
paramcters, but the affccted parametey docs not and will not impact the Succdss criteria of the
PRA model, then the component may be considcred PRA functional for purposes of the RICT
calculation).

‘Example 1: A'valve fails its m-servxcc tcstmg strokc time acceptance criteria, but the
response: time of the valve is not relevant to the ability of the valve tb provide its mitigation
function (i.c.; the'valve is normally ‘opén and required to bé'open in the PRA)." Thc valve
may be consxdcrcd PRA functional in the RICT calculations. -

Example 2: A pump is dcclarcd mopcrab]c ‘due to increasing bearing temperatures. Although
- ‘the tcmpcraturc of the bearing is not ;mmcdlalcly impacting on the pump success critcria

(i.c.,; pump flow), the basis for declaring it inopérablc is the anticipated degradation and loss

of function. Since the condition has been judged to warrant declaring the pump inopcrable, it

should not be simultancously considered PRA functional, for the RICT calculations. -

Item 12.2 Examples (If the functional impact of the cbndltlon causing the mopcrabihty is capatle

of being assessed by the PRA model, then the remaining unaffected functions of thc componcen:
may be considered PRA functional in the RICT calculation.)
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.Example 1: A valve is inopcrable but secured in the closed posmon and canbe
addressed in the PRA model by failing functlons which require an open valve, but
crediting functions which require a closed valve.

Examplc 2: A componcm is mopcrab]c due to a non functlonal scismic support and can.
be addressed in the PRA model by failing the componcm for scismic initiators but o
crediting the component function for othcr 1nmators '

Examp]c 3. A componcnt is mopcrablc duc to unavallablllty of a normal powcr supp]y ,
when'a backup is PRA functional, and can be. addrcsscd in the PRA model by failing the ,
normal power supply when thc backup power supply is appropnatcly mcludcd inthe
model. .

X

)

‘ Examp]c 4: A componcm is inopcrable due to mvahd quahﬁcauon fora harsh
cnvironment, but the PRA prov1dcs the capability lo discern the scenarios whlch result in
harsh environments.

Item 12.3 Examples (If the condition causing a component to be inoperable is not modeled in the
PRA , and the condition has beeri évaluated and documented in the RMTS program as having no
risk impact, or as being not credited in the PRA model, then the RICT -may be'calculated
assuming availability of the inoperable component and its associated system, subsystem or train.
If there is no documented basis for exclusion, or if the condition was scrcened as low probablllty,
then the moperablc componcnt ‘must bc considered not functlonal NEA R SR |

: Examplc 1: A pump backup start feature is mopcrable and thc featurc ]S not crcdxtcd in’

. the PRA modcl (assumcd fallcd), the RICT calculation may assume avallablhty ‘of the_
associated pump since the nsk of the non- functlonal backup start fcaturc is part of the
_basc]mcnsk S T R

' Examp]c 2 An mtcrlock is mopcrablc and xs not modclcd in lhc PRA bccausc 11 was .

" ‘identificd as hxghly rcllablc In this casc the RICT ca]cu]atlon must assume the affected |
system, subsystem, or train is not functional.

RICT assessments do not allow credit to be taken for probability of repair of the affected
chhmcal Spec1fdauons cqulpmcnt ina conﬁguratlon spécﬁ'c RICT calculatlon STy
. . N T U R ,

For maintenance ih which a condmon requiring a'RICT -assessment is appllcab]c a plant

configuration-specific RICT assessment should be pcrfonncd to’ dctcrmmc RMAT and RICT

values prior to* commencmg the planncd mamtcnancc g g toon T : -
" If the antlc1pated durauon of the maintenance does ot exténd béyond the RMAT, normal

~ work controls may be used to pcrform the mamtcnancc in accordancc w1th Maintenance

" Rule (a)(4) rcqunrcmcnts R n
o If the anticipated duration of the mairitcnance extends beyond the RMAT or an emergent

condition has caused the RMAT to be exceeded, appropriate compensatory risk
management actions shall be defined and implemented as necessary to control plant risk.
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e Ifthe anticipated duration of normal planncd mamtcnancc cxlcnds bcyond 1hc RICT, the
conf'guratlon should not be entered. _

Note that for preplanned maintenance activitics, for which the anticipated duration excceds the

RMAT, consxdcrahon should bc g,lvcn for thc nccd to 1mplcmcnt RMAs for thc durallon of the

activity. -

Stations implementing a RMTS program are '1]50 required to perform a RICT asscssment
whencver action $tatements‘arc concurrently entered for two or more scparate and applicable
Technical Specifications. In the context of this rcqu:rcmcnt an “applicablc” specification is one
in which the-applicable actions contain the provision to utilize a RICT and arc modcled in the
PRA. In such cascs, if the calculated RICT is less than any of the constituent individual
equipment front-stop CTs, then the calculated RICT will become effective, thus becoming more
restrictive than the front-stop CTs. Applicable RICT calculations shall be pcrformcd within the
most liriting front-stop CT or within 12 hours of cntering the conﬁguratlon whlchcvcr is
short( r.

o -
Quanhﬁcation of thc RICT shall incorporate the cumulative risk from the time the first of the.
affected actions were entered. Once the RICT is applicable,: the configuration shall be monitored
for acldmonal changcs that mlght affect the¢ RICT and the RICT recalculated if ncccssary

In mstanccs in whxch an cmcrgcm cvcnt occurs calculallon of an apphcablc RlCT is always
secondary to performance of actions necessary to place the plant in a slablc configuration.
Additionally, dunng “events in which” Technical Spcuf' ications LCOs arc not met but for which
the planf remains in a state in which conditions continue to change the Technical Specifications
CTs shall be goveriied by the’current Technical Specifications front-stop CTs until a stable
configuration is reached. An explicit example of this situation is provided for clarity. Consider
the casc whcrc the plant DC clectrical distribution system is in a condition where the battcrics are
disch: 3rgmg and DC bus voltagc is decreasing. In this condition, the plant should not consider
extension of the Techriical Specifications CT untxl such tlmc as thc plam is p)accd ina stablc
condition. :

If during apphcatlon of a spccnﬁcd RICT thc plant transmons toa dlffcrcm plant conf guranon
that impacts SSCs within the scopc of thc CRM program (c.g., due to ecmergent conditions), then
a revised RICT:is required to be calculated: - Stations implementing RMTS shall have
configuration risk management tools (i.c., swfcty monitors, risk monitors, pre<ssolved ., -,
configuration risk databascs, ctc.), that can be applicd to calculate confi iguration risk by the on- |
shift station staff within relatively short periods of time following identification of the
configuration. In the cvent emergent.conditions occur while a RICT is in effect, the plant would
(1) take actions appropriatc to managing risk in the current condition, and then (2) assess the risk
SIgmflcancc of the condition. The plant would then calculate a revised RMAT and RICT. This
calculation must be accomplished within the front-stop CT of the most limiting action 'applicablc
to the new plant configuration; however, this calculation shall be completed within a maximum

time period of 12 hours
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In an RMTS program the revised RMAT and RICT arc effective from the time of entry into the
condition of the initial RMTS for which a RICT is apphcd The assoc:atcd RlCT “time- clock” i is
not resct to zero at the time the modlﬁcd or ncw configuration occurs. Thus, it is possxblc ina
RMTS framcwork that a RICT can be revised scveral times as SSCs arc rcmovcd from and -
returned to service. Only when the plant satisfactorily exits all appllcab]c chhmcal R
Spccnﬁcatlons actions where the associated front-stop CT has been exceeded can the RICT
“time-clock™ be re-sct to zero. The RICT re-evaluation process is required whenever emergent
conditions change the configuration risk prof' le of the plant. This includes non-Technical
Specifications equipment functions that are in the scope of the CRM program and which are
involved in the emcrgent conditions. By incorporating a configuration risk management
approach to Technical Specifications, a RMTS program can result in lower cumulative risk over
time for the RMTS-implementing station as compared to a conventional Technical Specifications
safcty management process for the samce station. :
In cases where an emergent condition arises that may place the plant in a condition where it has
exceeded the revised RMAT, the station staff would implement appropriate compensatory -
measures or compensatory risk management actions, including, as appropriate, transitioning the
plant to a lower-risk configuration (i.c., restoring equipment to service or lower plant operating
mode). In any casc where a plant rcaches or is found to have exceeded the specified maximum
configuration specific CDF or LERF limits, or RICT thresholds of Table 2-2 are exceeded, the
plant would be required to consider the required action to not be met and follow the Technical
Specification requircments, including any associated requirement for plant shutdown
implementation. : -

J

3.2.4 Confirmation of Front-stop Completion Time

An important featurc of RMTS that is not present in conventional technical specifications is the
requirement that whenever multiple SSCs are inoperable and have the provision to utilize a
RICT, the plant configuration is analyzed to verify the individual front-stop CTs remain
acceptable (i.e. the calculated RICT is greater than the front-stop CT of each of the inoperable
SSCs). This provision is intended 1o ensure configurations that entail inoperability of multiple
SSCs that place the plant in an elevated risk condition arc identified and appropriately managed.
This provision goes beyond the requirements of conventional Technical Specifications by (1)
evaluating the impact of the combination of the inoperable Technical Specification SSCs and (2)
evaluating this risk in the context of the plant configuration that includes all SSCs within the
scope of the plant CRM program. Thus, this provision of RMTS provides a significant
enhancement to nuclear safety that is not present in conventional deterministic Technical
Specifications.

3.2.5 Examples Demonstrating Application of RMAT and RICT in RMTS
Programs
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Therc arc two 1mportant configuration risk concepts used in the implementation of a RMTS

program to' manage risk: instantancous risk and cumulative risk. Figurcs 3-2.and 3-3 1llustmic :
these concepts.: Figure 3- 2 presents an cxamp]c of instantancous corc damage frequenéy (CDF)*
profilc for-a calcndar wecek. Figure 3 3 prcscms an mcrcmcmal corc dam'rgc prob'\brllty (ICDI')

profile for thc samc cxamplc wcck
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Configuration Risk Management - Instantaneous CDF Proflle Example
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Conflguratlon Rlsk Management - Incremental CDP Example T :

anurc 3-2 shows an cxamplc whcrc thc fi rst step mcrcase in mstantancous CDF from the
Zero- mamtcnancc state, at timc = 20 hours is for a planned maintenance activity, and the sccond
step mcrcqse in mstanlancous CDF at time = 40 hours.is du;: to an emergent unplanned fallurc
discovered in another system. In this example, the emergent fallurc function is.recovered at time
=70 hours, and the originally planned maintenance continues until time = 120 hours. It is
1mportant to note that before time = 20 hours and after time = 120 hours, the instantancous CDF
is not zero (as it may appcar.in this f igurc due 1o size resolutlon) but is cqual to the zero-
mamtcnancc CDF-for the plant (1 0 in this cxamplc) .The honzonta] stralght ling upper limit
shown in Flgurc 3- 2 is the lnstantancous CDE risk- thrcshold for RMTS (= ]0 events per year). .
A similar instantancous LERF risk thrcshold for RMTS 18, cstabllshcd at, 10 ' events per year. It
is also important to.notc that this is an cxamplc prov:dcd for conccptual purposes only. In ..
general, plant-spcmf’ ¢ zero-maintenance CDFs and plant: conf’ igurations will be lower, W]’]lCh
will result in less nsk accumu]atxon ovcer greater pcnods of time. . :
Fi gure 3-3 shows the same cxamplc plant conﬁguratlon versus txmc.proﬁlc for incremental core
damage probabi]ity (ICDP). ICDP docs cqual zero whencver the zero-maintenance
configuration is in cffect, but begins to risc at time .= 20 hours when the plant is placed in the .
originally planned plam configuration. When the plant transmons to the second plant
configuration at time = 40 hours (when the cmcrgcnl condmon OCCUrS Or 1S dlscovcrcd) the slopc
of the ICDP profile increases until the function of the emergent failure is rccovcrcd at time =70
hours. At this time, the slope of the ICDP curve returns to its original valuc for the original
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system being out of service (i.e. the value at time = 20 hours). This profile continues until the
plant is returned to the zcro-maintenance configuration at time = 120 hours. Within the context
of RMTS, plant risk is cvaluated with respect to particular plant Eonfi igurations (cither planned or
emergent). Thus, at the completion of the cvolution for which RMTS is applicable, the ICDP
profile is defined to return to zero (as shown in Figure 3-3 at time = 120 hours). Flgurc 3-3
shows two horizontal lines, the lower for the RMA threshold value (ICDP = 10°), and the highzr
for the RICT threshold value (ICDP = 10°). In this example, the station staff would be required
to implement Risk Management Actions (RMAs) once the configuration risk ICDP profile
increases above 107 (at approximately time = 47 hours in this example). The concepts shown in
Figuras 3-2 and 3-3 are also applied to large carly rclease probability (LERP) thresholds in
RMTS.

Figur2 3-4 provides a simplc example of the RMTS process for inopcrability of a SSC followed
by an emergent event which modifies the risk profile causing changes in the plant configuration
RMAT and RICT values. At time = 0, the RMTS SSC becomes inoperable for a duration
anticipated to exceed the front-stop CT. In this configuration, a RMAT and RICT are calculated.
As cvident in the figure, the RMAT would be cxceeded at time = 7 days. if the anticipated
duration of the activity excccds this time, appropriate compensatory risk management actions
will be developed and impleménted prior to reaching thé RMAT. Since the 10” ICDP threshold
is not reached within the 30 day back-stop CT, the applicable RICT is sct at 30 days.

At time = 5 days an emergent event occurs which removes a sccond SSC from service. At this
time, the RMTS program requires recalculation of the RMAT and RICT to apply to the new
plant configuration. In this plant conﬁgurallon ‘the RMAT now occur’s very soon after the
cmergent event occurs, thus necessitating dcvc]opmcnt and rapid implementation of additional
compznsatory RMAs, Additionally, sirice the- 10" 1CDP threshold is reached at time = 27 days,
the RICT is revised to reflect this. Thic start of the time for this conﬁ{,uratlon to be éxited is'taken
from the time at which the original’ SSG was dlscovcrcd lo bé mopcrablc and NOT the time at
whick the’ cmcrgcnt cvcnt oCcuncd e

P

DA P vl

In this condition, thé RMTS ] prov151on apphcs acparatcly to’ cach ACTION for which it is’
cntered. When the RMTS ‘provision'is cntcrcd for a rcfcrcncmg Technical Spccnf’cat:on itis
entered at ACTION Asevenifthe RMTS provnslons are alrcady bcmg applied for another -
rcfcrcncmg Tc\,hmcal Spccﬂ' cation; i. c., RMTS is '1pp11cd as'an ¢xtension of the ACTION * -
statenient of the Teferencing chhmcal Spccnf cauon ‘Although a partlcular ACTION with thc
CT cxtended may be exited when the af!cctcd SSCi is restored to operable status, the
accumulated risk of that confi iguration' will continue to contribiité to the configuration risk for the
associated cntry into RMTS until all affécted’ ACTIONS are exited or within their front-stop CT.
Application of the RMTS scparatcly to cach ACT]ON also means that the 30- day back stop CT

limit applies scpaxatcly to cach actlon

In the cxampl¢ shown in Flgurc 3-4, at timé'= 20 days, the sccond SSC (i.c.-the one-which
became inoperable due fo the emergent event at time ='5 days) is restored to service (i.c. returns
to a Technical Specification operable condition). At this time; the RICT may be recalculated to
reflec: the new plant configuration accounting for the cumu]atlvc risk accrued during the
evolution from time = 0. In this'configuration, the 107 ICDP is not reached until the after the 30
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day back-stop CT. The RICT for System 1 may now be reset to 30 days from the.time the first -
systcm became inoperable. Also notice that since the cumulative risk at this point is grcater than '
the 10 . ICDP threshold, implementation of appropriate compensatory risk managcmcm actions.
commuc to bc required. :

1.10E-05 +

RICT Threshold

1_005.05._..‘_._‘_"T.'..;;'__._'._"___..;.___'.._‘_‘..._._".;_.-._._..__.__‘..._.k—'_.--
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DA SR T C : ' T ' ' System A '
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‘ v .
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Figure 3-4 3

Configuration Risk Management — lllustration of Risk Accrual for RICT Calculation
For preventive maintenance conditions which are planned in advancc and thcrc isan cxpcctatlon
that the front-stop CT will be exceeded the RMAT and RICT values should be computed prior to -
placing the systemiin an inoperable condition. - Furthermore,:in the planning of removal of SSCs
from service the station should routinely plan to: targct mcrcmcmal CDF/LEREF values below the
Maintenance Rule “normal maintenance level” of 10°® and 107 respectivély.-Should preventive
maintenance actives be anticipated to exceed the RMAT thresholds, appropriatc RMAs should
be identified before the.condition is entered. Although implementation of these actions is not : . -
specifically required until the RMAT is reached, consideration should be glvcn to carhcr
1mplcmcntat10n of these actions to minimize cumulative risk. - P

Vo . v
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3.3 RMTS A"'séessmen't Methé’ds" o
Secticns 3.3.1 and 33.2 prov1dc guxdancc rcgardmg, quantitative and qualltatlvc c0n51dcratlons '
respectively.

3.3.1 Quantitative Considerations

The assessment process shall be performed via tools and methods that incorporatc quantitative
inforroation from thc PRA. Acceptable processes for quantitative assessment include direct
assessment of configurations via the PRA model; usc of on-line safety/risk monitors, or via a .
comprchcnswc sct of pre-analyzed plant configurations. To properly support the assessment, the
PRA must have the attributes specified in Section 2.3.4 unless otherwise justified (also see
Scction 4.1, PRA Attributes), and it must reflect the actual plant configuration consistent with
the RMTS program scopec. Additionally, the CRM program / tool must have the attributes
specified in Scction 2.3.5 unless otherwise justificd (also sec Scction 4.2, CRM Attributes), and
must reflect the actual plant configuration consistent with the RMTS program scope.

3.3.2 Qualitative Methods

RMTS programs arc fundamentally bascd on the ability to calculate a RICT, and thercfore, are
inherently based on quantitalivc risk analysis. These quantitative analyses can include boundmg
analyscs. Guidancc on bounding analyscs for PRA applications is provided, for example, in the
industry guldancc [5] for implementation of 10 CFR 50.69. :

Although the calculation of a RICT is quantitative, qualitative asscssments are an important part
of the RMTS process used, where appropriate, to supplement the quantification and develop
appropriate compensatory risk management actions. Qualitative asscssments may be applicd tc
confirm that the aspccts not comprehensively addressed in the quantitative assessment have
negligible cffect on the calculated RICT.

P Y WL Imet vl L T

3.3.3 Cumulatlve RISk Trackmg
Onc ovcrall ob_]ccmcrof RMTS is 10 prov:dc plant cOnf guratlon control consistent w1th
Regulatory Guide 1.174 over.long periods of impléementation: The purpose of this trackmg isto
demonstrate the risk'accumulated-as a result of SSC inoperability beyond the front-stop CTis - -
appropriately managed. To'accomplish this goal, the impact of RMTS implementation on the:
baseline risk-metrics should beperiodically asscssed and managed as appropriate to ensure there -
is no undue increase. Long-term risk stould be managed via an administrative process
incorporated within the station RMTS program, and, unlike the RICT implementation described
in Table 3-2, would not be dircctly linked to Technical Specifications required actions. One
cxample of such tracking would be to record all RMTS entries where inoperable SSCs extend
beyond their respective front-stop CT and track the associated risk accumulated risk during those
plant configurations. An alternative, more continuous, example of an acceptable general
administrative cumulative risk management process would be tracking risk via a 52-week rolling
average CDF trend that is updated wecekly to account for the actual cumulative risk incurred
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above the zcro-maintenance bascline risk. Alternatively, the plant could meet this requircment by
documenting the zero-maintenance bascline risk for the plant along with the changes or “deltas”
from that baseline, or through quantifying the “deltas” from.the bascline on an annual (or PRA
update cyclc) basis. This administrative process for cumulative risk management should include
a requircment 1o document spccrf' ¢ corrective actions and, if necessary, for.ensuring operation
within chrons Il or III of Figures 3 and 4 of NRC Regu]atory Guide 1.174 [4], if the plant
cumulative risk tracking shows an actual or imminent potential excursion into Region I of cither
of these figures due to RMTS-related RICT implementation. The RMTS program 1mp]cmcntmg
procedure should clearly describe how cumulative risk tracking and associated “triggers” for
sclf-assessment and corrcctrvc action wrll be 1mplcmcntcd wrthm thc station- specrﬁc RMTS
program : o

Regardless of the method used, the station must track the risk associated with all entries beyond
the front-stop CT. This 1nformatron should be evaluatcd pcnodrca]ly agamst the gurdancc of
chulatory Gurdc 1. 174 R

. - 1
T . s P ol

3.34 Unceftainty Consideration in a RMTS Program

PRAs applicd for RMTS implementation should appropi‘iafely consider the issue of uncertainty
(scc Reference [6] for guidance on treatment of uncertainty in PRAs). This will identify which
key basc PRA modeling assumptions ar¢ lmponant to ensure the RMTS decision-making process
is robust. RMTS-rmplemcntmg stations must have PRAS 6f acceptable quallty and capability
yiclding zero-maintenance CDF and LERF rcsults that mcct cstablrshcd cntcrra apphcablc to
10CFR50 65(a)(4) appllcatrons : :

ta

The RMAT and RICT ca]cu]atrons are by defmmon changcs to CDF (i.c. delta- CDF) in that they
represent changes from basclmc nsk va]ucs based on cquxpmcnt out of-scrvrcc In this rcgard
out-of-service is being’ dctcrmmcd Thcreforc apphcatron of PRA ca]culatcd values for
configuration risk compared with the PRA quality acccptance gurdclmcs ‘provided herein
~ provides adequate confidence that RICT calculation's afc'safé and appropriate for uscin‘the -

- RMTS decision-making process.

In an RMTS program the issuc of epistemic uncertainty associated with the PRA is addrcsscd by
cvaluation of PRA base model uncertainties prior to the:initial implementation of the RMTS
program. The station will perform an assessment of the impact of PRA modcling assumptions on
RICT calculations for LCOs. within the program scope. This cvaluation includes an LCO -
specific assessment investigating the impact of key PRA assumptions on configuration risk. In
support of LCO specific risk assessments, the utility should: oo

1. Identify the key sources of uncertainty in thc PRA consistent with the expectations of RG
1.200. An cxample process for 1dcnt1fymg kcy assumptrons is found in EPRI- 1009652

N () R

2. Foreach LCO thhm the scope of the RMTS program 1dcnt1fy thosc SSCs or PRA
clements (c.g. opcrator actions, initiating cvents, ctc.) that appear in the same functional
core damagc sequences as the componcnt for which thc LCO is to be dctcrmmcd
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‘3. ldentify kcy modc] unccrtamtrcs that may rmpact the SSCs or PRA c]cmcnts rdcntrﬁcd in
-'j step2. 7 v
4. Perform sensitivity studrcs on those unccrtamtrcs which could potcntrally 1mpac1 the
résuli of a RICT calculation. For those scquences in which unccrtamty is found to have'a:
potcnual significant impact on the calculated RICT, identify appropriate compcnsatory
risk management actions and 1ncorporatc thcsc into the stauon RMTS program -
8 rmplcmcntatron gurdancc b T : o

P T T

Although this asscssmcnt is not intcndcd to be exhaustive, the general guidance should be that
the impact of the key modeling uncertainties and associated key assumptions is limited when
rcasonable alternate modeling assumptions do not result in significant increases to plant risk.
Where the uncertainty impact is identified to result in a significant risk increase, risk .
management actions are rdcntrf' cd to minimize this impact. In instances where assumptrons arc
judged to be overly optimistic (i.c. non-conservative) for this application, use of alternate . -
assumptions should be considered. This assessment is only intended to be performed prior to
initial implementation of the RMTS program and after a substantial update of the PRA.

3.3.5 External Events Consideration, .- . .. .

Evaluating risks for usc in a RMTS program, plant PRA models should include internal floods,
fires, and other external events that the: PRA would indicate as risk significant and that would
impact maintenance decisions. For stations without external events PRAs incorporated into their
- quantitative CRM Tools, or in cases where the existing external event PRA docs not adequately
address the situation, the station should apply thc followmg criteria to support maintcnance
activitics beyond the front-stop CT: : oo : C
3.

1. Proyrdc a rcasonablc tcchmca] argu'ncnt (10 be. documcntcd pnor to thc 1mplcmcntatron of
the associated RICT) that the configuration risk of mtcrcst is dommatcd by, internal cvents,
and that cxternal cvents, 1ncludmg mtema] fircs, arc not.a srgmf' cant contributor to.
conﬁguratron risk (ie. thcy arc 1nsrgn1ﬁcant rclatrve toa RICT calculatron)

OR
: L T T UL PY THE ST - : T

2. Perform a rcasonablc boundrnﬂ analysis- of the cxtcmal cvcnts rncludrng mtemal fircs,

contribution to confi guratron risk (to be documented prior to the implementation of the

associated RICT) and apply.this upper bound external events risk contribution along with the -

internal cvents risk contribution in. calcu]atmg the conf' guratron risk ard the associated .

RICT. B

O]{ . L. i . - L N Lo L .,

3. Fcr limited scope RMTS applications, a licensec may usc pre-analyzed external events and
intcrnal fire analyscs to restrict RMA thresholds and identify and implement compensatory
risk management actions. For the duration of the: configuration of interest, these actions
should be supportcd by analyses and provide a reasonable technical argument (to be
documented prior to the implementation of the associated RICT) that external cvents,
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including internal fires, arc adequately controlled so as to be an insignificant contributor to

the incremental configuration risk. Any. ‘RMAs credited in this:manncr shall be .

proceduralized and appropriate training provided. ... ..,;:; _

L - . . L Ay RIFRE : o o

The “rcasonable bounding analyses” identified in ltem 2 above must be case-specific and
technically verifiable, and they must be shown to be conscrvative from the perspective of RICT
determination (i.e., result in conservative RICT values).- An"cxample of a bounding analysis- - -
method for screening fire risk in a RMTS program is presented in Reference [7]. Itis the intent
of the RMTS process to consider the total plant risk:* Stations with full scopé PRAs will be able
to perform integrated quantitative risk assessients to support their RMTS programs.- However,
it is expected that many of the stations intending to utilize an'RMTS program will have robust
Level 1 and LERF PRAs and may need to incorporate additional methods and processes for
incorporating qualitative risk insights associated with firc, seismic and external flooding
assessments. Previously documented and approved checklists may be used to identify
componcnts where external events, including intcrnal fires, overlaps arc not significant and to
limit maintenance in areas when the componcnt nsks arc dominated by cxtcma] event
contributions. When external cvcnts PRA is used in thc quanmalwe CRM Tool to address
external events applicable to RMTS, the PRA and CRM capability rcqunrcmcnts must be
commensurate with the guxdclmAcs specified in Sections 2.3.4,2.3.5, 4.1 and 4.2 of this report.

3.3.6 Common Cause Fallure Cons:deratlon e Lo i SH

L
vt 0 ot : .o

Common cause fallures are required to be considered fOﬂall R]CT dssessments. For a]l RICT
assessments of planned configurations, the treatment of common cause failures in the
quantitative CRM Tools may be performed by considering only the rcmoval of the planncd
equipment and not adjusting common cause failure terms.- NS :

For RICT assessments involving unplanned or emergent conditions, the potential for common
cause failure is considered during the-operability determination process. ‘The-assessment is more-
accurately described as an “extent of condition” assessment. ‘Licensed operators recognize that -
an cmergent condition:identificd on a Technical Specifications componient may have the -
potential to affect a redundant component or similar comporients. - In addition to a determination
of operability on the affected component, the operatorshotild make‘a judgment with regard to
whether the operability of similar or redundant components might be affected. In accordance™ -~
with the operability determination guidance in Part 9900 of the NRC Inspection Manual
(provided in Regulatory Information Summary 2005-20) , thc dctcrmmatxon of operability
should be done promptly, commensurate with the safcty s:gmf cance of the affected component.
If a common condition affects the opcrablhty of multiple componcnts (e.g., that more than one
common cause group funcuona] tram is affcctcd) actlon should be taken v:a the chhmcal N
Specifications. o . L . e .

{

Bascd on the infonnation available, the liccnscd opcrator is often ab]c to makc an immecdiate
determination that there is rcasonable assurance that redundant or similar components arc not
affected. Using judgment with regard to the specific condition, the opcrator may direct that
similar or redundant components be inspected for evidence of the degradation. For conditions. -
where the operator has less information, assistance from other organizations, such as Station

3-20 DRAFT.



Engincering, is typically requested. The organization continues to perform the-evaluation :
promptly, as described abové. The gundancc containcd in Part 9900 of the Inspection Manual is
uscd as well as conservative decision-making for extént of condition cvaluations.- The " "
componcents arc con51dcrcd functlonal in thc PRA unlcss thc opcrability cvalualxon dctcrmmcs
olhcrwnsc g ' ‘

While quantltatlvc changes to the PRA arc not rcqu1rcd the PRA should bc uscd as appropnatc
1o provide insights for the qua_htahvc,‘trcalmcnt of potential common-cause failurcs and RMAs
that may-be applied for the affected configuration. Such information may be used in prioritizing:
the repair, ensuring proper resource application and taking other compensatory measures as
dcemed prudent by station management. e . :

3.4 Managing Risk

Risk Managcmcnt uscs quantitative and quahtatlvc risk asscssmcnt mcthods n plant decision-"
making to ldcnnfy, monitor, and manage risk levels. This process mvo]vcs coordmanon wnh
planning, schcdulmg, momtonng, rnamtenancc and operatlons actlvmcs

The objective of configuration risk management is lO'managé the 'p]annéd and emergent risk
increases from maintenance activities and equipment failures and to maintain them within
acceptable limits. This control is accomplished by using RMAT values to plan and schedule
maintznance such that the risk incrcases arc identificd and appropriately managed. As RMATSs
arc approached, the station staff should take additional actions beyond routinc work controls and
endeavor to maintain adequate margin between the actual risk level and the RMA threshold.
When risk levels exceed the RMAT, organizational controls. beyond what are considered normal
shall be initiated with station prioritics dirccted to returning risk levels to below the ICDP /..
ILERP threshold. '

A kcy nsk managemcnt acthty is as;cssmg the I'lSk 1mpact of planncd mamtcnancc In
conjunction with scheduling the sequence. of activities, compensatory risk management actions -
may be taken that reduce the temporary risk increase; if determined to be necessary. -Since many
of the compensatory risk management. aclions involve non-quantifiable factors, the risk reducticn
would not nccessarily be quantified. The following sections discuss approachces for the -
establishment of thresholds for the usc of compensatory risk management actions. ., -~ -,

T : S ST e T

3.4.1 Risk_Ménagém‘entActiqh‘lhcbr_p,br'a'tidn'ih a RMTS Program DR
Using this framcwork for risk’ managcmcnt ‘the station staff can calculate RMATs and RICTs.
For planncd mainténarice, target outage times should be established at low risk levels (Scc Table
3-1) and should be accompanicd by normal work controls. The process to manage risk levels
assesses the.rate of accumulation of risk in specific plant configurations and determines the
acceptability of continued plant operation (beyond the front-stop CT) based on the risk
asscssment, alternative actions, and the impact of compensatory risk management actions. If the
target outage time exceeds the RMAT, RMAs must be considered and, where deemed |
appropriate by station management and operators, implemented. RMAs are specific activities
implemented by the plant to monitor and control risk. Section 3.4.3 provides some examples of
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RMAs. If the target outage time rcaches the RICT, action must be taken to transfer to a lower-
risk plant configuration, zcro- mamtcnancc .configuration, or 1mplcmcnt the apphcablc chhmcal
Spccrﬁcatnon action statcmcnt(s) : o K o e
RMAs may bc quamlﬁcd to dctcrmmc rcvrscd RICT valucs but this quamnﬁcatron of RMAs is
ncither expected nor required, as omission of this RMA quantification results in conservative
RICT values. For evolutions where compensatory action RMAS are plaiined in'support of *
maintenance (c.g. temporary diescls), it may be beneficial to quantify RMAs, to determinc
rcalistic RICT values. For astation to be cligible to quantify RMAS and credit them in the RICT -
determination; it must be able to determinc the associated RMA risk impacts on and from the
following: ‘SSC functionality; new configurations of existing PRA basic event cut scts; new
temporary equipment functions; and new or modificd human actions!’ Actions that will be
credited shall be proceduralized with responsible implementing staff trained on application of the
procedures. If the station chooses to quantify RMAs, it must apply a documented and approved
process that mcct the PRA and CRM program rcqulrcmcnts dcscrlbcd in thrs guldancc documcnt.

During the time pcnod following the RMAT but bcforc the cxprratlon of- the applicable RICT
plants will normally progressively implement risk management compensatory actions -
commensurate with the projectéd risk during the plant configuration period. These¢ compensatory
actions are identified and implémented by on-shift station personnel and approved by station -
management based on plant conditions. Such compensatory measurcs may-inckide but are not
limited to the following:

. .
. . . .-
et -t PR B

° Rcduce thc duration of risk scnsmve acuvmes

¢ 3 I . - A S et

. Rcmovc IlSk scnsmve activities from thc planncd work scopc BT

e Reschedule work activities to avoid high risk-sensitive 'cquibmcnt'olit:déé's or
- maintenance states that result in high risk plant-configurations. - . .+

s Accclerate the restoration of out-of-service equipment.
o Determine and cstablish the safest plam conf'guranon o B

Contingency plans can also be used to reduce the effects of the degradation of the. affectcd
components by utilizing the following:

te

A AP P
e P 4 te 100

e Specific opcerator actions.

e Increased awareness of plant configuration concerris and the effects of certain activities
and transicnts on plant stability. . - -~ ., ... . . L i -

¢ Administrative controls. "

e Ensure availability of functionally redundant equipment.

3.4.2 _‘ Qqalitaﬁve Considerétions Supporting Action.Thr,eshol_ds .

RMTS risk management action thresholds (i.c., plant conditions and ?ss:ocliha'l'cd‘conﬁ‘goration

risk levels determining when compensatory risk management actions arc required) must be
cstablished quantitatively, but they can be supported qualitatively, if necessary. Qualitative
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assessment can be used to support identification and-implementation of risk managcrhc'nt‘
compensatory actions for spccific plant and site conditions present at the time SSCs are out of
scrvice, by considering factors outside the scope of the PRA (e.g., weather conditions, grid "™
conditions, ctc.), thc pcrformancc of kcy safcty functions, or remaining mitigation capability.

o y - e N

3.4.3 Examples of Risk ManagementActlons R P ,,‘g

Dctcrmmmg actions, mdlvxdually orin combmahons to control risk for mamtcnancc acuvmcs is.
speciiic to the particular.activities, plant configuration, its impact on risk, and the practical .,
mcans available to control the risk. . Normal work controls would be employed for conﬁgurauo 15
having predicted risk Ievels below the RMA thresholds. For these configurations, no addmonal
actions to address risk management are nccessary. . . S "

Risk managcmcnt actions, up to and 'including plant shutdown, should be implemented (and may
be required by the RMTS action) for plant configurations whose instantancous and cumulative
risk mcasures arc predicted to approach or excecd RMA thresholds. The benefits of these

actions may or may not be easy to quantify.. These actions arc aimed at providing increased risk
awareness of appropriate station personnel, providing more rigorous planning and control of the -
particular maintenance activity, and taking steps to control the duration and magnitude of the
incrcased risk. Examples of risk mitigation / management actions arc as follows: - .

I. Actions to provide increased risk awareness and control:

¢ Discuss the planned maintenance actnvnty and the assocnated plam conf gurahon rxsk
impact with opcrations and maintenance shift crews and obtain opcrator awarcness and

approval of p]anncd cvolutlons P s . . "

e Conduct prc-_]ob brlcfmg of maintenance persormc] emphasmng nsk aspects of planncd
plant evolutions.

IS RN ' i T R e T ;
e Request/require that system cngmccr(s) bc prcscnt for thc mamtcnancc actlvny, or, for
applicable portions of the activity:' s
e Obtain station'managément approval of the proposed activity. b
e ldentify return-to-service prioritics. o . L .
' Identify important remain-in-service priorities. . . S
e Place warning signs or placards in the entry ways to protcct othcr in-service I‘lSk
significant cquipment. . P .

2. Actions to reduce duration of maintenance activity:

3

e Pre-stage required parts and materials accounting for likely contingencics.

o Walk-down the anticipated associated system tagout"(s)’and key equipment associated’
with the spccified maintenance aCth!y(lCS) prior to conductmg actual systcm tagout(s)
and pcrformmg ‘the mamtcnancc

e
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‘Develop critical activity procedures for risk-significant configurations, including .-

identification of the associated risk and contingency plans for approaching/exceeding | the.
RICT target. .

Conduct training on mockups to familiarize maintenance personnel with the activity prior
to performing the maintenance.

Perform maintenance around the clock rather than “day-shift only™.

Establish contingency p]im to restore key out-of-scrvice equipment rapidly if and when
needed. '

3. Actions to minimize the magnitude of risk increase:

3.5

Minimize other work in arcas that could affect related initiating events (e.g., reactor
protection system (RPS) cquipment areas, switchyard, dicsel generator (D/G) rooms,
switchgear rooms) to decrease the frequency of initiating events that are mitigated by the
safety function served by the out-of-service SSC.

Identify remain-in-service priorities and minimize work in arcas that could affect other
redundant systems (e.g., HPCI/RCIC rooms, auxiliary feedwater pump rooms), such that
there is enhanced likelihood of the availability of the safety functions at issue served by

. the SSCs in those arcas.

Establish alternate success paths (provided by either safcty or non-safety related
equipment) for performing the safety function of the out-of-service SSC.

Establish other compensatory measures as appropriate.

Establish a final administrative action threshold (i.c., a cumulative risk threshold) such
that station staffs arc discouraged from routinely and repeatedly entering risk significant
configurations voluntarily.

Expedite cquipment rcturn to service to reducc risk levels.

Postpone plant activitics, if appropriate, to maintain or reduce risk levels.

_ Documentation

Stations implementing a RMTS program shall provide documentation of the programmatic
requircments associated with the RMTS and of the individual RICT cvaluations. This
documentation shall be of sufficicnt detail to permit independent evaluation of the assumptions,
analyses, calculations and results associated with the RICT asscssments. The specific
documentation requirements arc provided in Section 2.3.2.

3.6

Training

Stations implementing a RMTS program shall provide training in the programmatic requirements
associated with the RMTS and of the individual RICT evaluations to personnel responsible for
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determining Technical Specifications operability decisions or conductmg RICT asscssmcms The

specific training requircments arc prov:dcd in Scctlon 2.33.
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DRAFT

PRA AND CONFIGURATION RISK MANAGEMENT
TOOL ATTRIBUTES

The application of the RMTS program to specific plant configurations requires the determination
of a RMAT and RICT. This dctermination requires a quantitative risk cstimate. The basis for
these risk estimates is the application of a quantitative configuration risk management (CRM)
tool, which is a derivative of the PRA. PRAs and associated CRM tools must be commensurate
with the risk impact and scope of the application. Furthermore, the PRA aspccts of the CRM
tool shall comply with NRC Regulatory Guide 1.200 guidance to the extent appropriate for the
specific application. Two documents, Regulatory Guide 1.200 and this guideline, address the
requirements for PRA scope and capability for this PRA application, the RMTS program. For
RMTS program application, CRM tools applicd for RICT calculations must meet the same
quality assurance requirements as their respective underlying PRAs approved for risk-informed
applications via Regulatory Guide 1.200. For some opcrating modces and some initiating events
(initiators) detailed below, bounding CRM methods can be used in addition to or instead of the
CRM tool. This section describes the attributes of the PRA, the CRM tool, and bounding CRM
methods that arc necessary to support the RMTS program.

4.1 PRA Attributes

In general, the quantitative risk assessment (plant PRA for RMTS) should be based on the station
Configuration Risk Management Program supported by the PRA calculations. At a minimum,
the PRA applied in support of a RMTS program shall include a Level 1 PRA with LERF

capatility. The scopc of this PRA shall include crediblc internal events including internal flood
and internal fires. Other cxternal events should be considered in the development of the RMTS

program to the extent these cvents impact RMTS decisions. It is preferred that these impacts be
modeled such that they are explicitly included in the calculation of a RICT. However, where
prior 2valuation or alternative methods (e.g. bounding analyses) can demonstrate that onc or
morc of the challenges are not significant to the site or the application, quantitative modeling
may be omitted.

The scope of the PRA to be used for RMTS should address Modes 1 and 2 of reactor operation.
Wherz the PRA is to be used to extend CTs that originate in lower modes, the PRA scope may be
extended to include those applicable modes, or a technically-based argument for application of
the Mode 1 and 2 model to other opcrating modes must be provided (e.g., it must provide
assurance that risk associated with other modes addressed in the RMTS is bounded by the

Modes 1 and 2 PRA cvent scquences). The PRA must have an update process clearly defined by

station proccdures or instructions.
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The PRA model attributes and technical adequacy requirements for RMTS applications must be
consistent and compatible with established ASME standards rcqurrcmcnts as modtf' cd by NRC
Regulatory Guide 1.200 Rev 0. Plant A and B level Findings and Observations afising from the
PRA peer review should be resolved or, otherwise dispositioned. .It is cxpected that, in general,
the PRA which supports RMTS shall mect Capability, Catcgory 2 requircments and any
exceptions to meeting those rcqurrcmcnts shall be justified. For limited scope applications, the
PRA capability shall be appropriate to the technical specifi ications system(s) of concern.

4.2 CRM Tool Attnbutes o

The following specific CRM tool and PRA to CRM translation attributes arc nccessary for
RMTS implementation:

1. Initiating cvents accurately model cxtcmal condmons and cffccts of out of-scrvice
" ¢quipment.

2. Model truncation lcvc]s are adequatc to mamtam assocratcd dccrsron-makmg mtcgrrty

3. Model translalron from thc PRAtoa scparatc CRM tool is appropnatc and CRM fault
trees arc traceable to the PRA. Appropriate benchmarking of the CRM tool agamst the
'PRA model shall be pcrformcd to demonstrate consrstcncy

*

4. Dependent human actions are ‘modeled and quamrf' ed. . , )

5. Configuration of the plant i is corrcctly mappcd from rcal time actrvrtrcs 10 CRM
paramctcrs . : S o '

6. Each CRM applrcatron tool is verificd to adcquatcly rcflcct thc as-butlt as- opcratcd plant
including risk contributors which vary by time of year or time 1n fucl cyclc or othcrwrse
demonstrated to be conservative or bounding..

7. Any new key uncertaintics contained in‘the CRM modcl (that arc-identified via PRA -
model to'CRM tool bcnchmarkmg) arc 1dcnt|f' cd and evaluatcd pnor to usc of thc CRM
tool for RMTS appllcatrons o )

SRS IINS

8. CRM applrcatron tools and softwarc arc acccptcd and mamtamcd by an approprratc .
qualrty program. CRM applrcatron tool qualrty rcqulrcmcnts for RMTS include:
8.1 Model configuration control. -~ AL et -
.82 Software qualrty assurance. - ottt s
8.,3 ":Trammg ofrcsponsrblc pcrsonncl e : i ,' L ) )
8.4 Dcvclopmcnt and control of proccdurcs ' .' |
: - 8.5 Identification and nnplcmcntatron ofcorrcctrvc actions..

'8.6 Program admmrstratron rcqurrcmcnts

9. The CRM tool shall be mamtamcd and undatcd in accordance wnh approvcd statlon
procedures to ensure it accurately reflects the as-built, as-operated plant. -
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9.1° The CRM tool shall be maintained and updalcd in accordance with approvcd ’
c stauon nroccdurcs on a pcnodlc ba51s nol 10 exceed two refucling cvc]cs Yo

92 Aj proccss for cVa]uatlon and dlsposmon ofproposcd facility changes'shall be
cstablished for items impacting lhc CRM tool (c:g. design modifications, proccdurc
changes;‘etc.). Criteria shall exist b require CRM updatcs concurrent with’°
implementation of facility ‘changes that significantly impact RICT calcu]atlons '

9.3 In the event a PRA or CRM modecling crror is identificd that significantly impacts .
RICT calculations, corrcctive actions shall be identificd and implemented as soon as
practicable in accordance with the station corrective action program.

While these CRM attributes may be implemented in various ways at RMTS-implementing power
stations, these attributes should be verifiable via the approved RMTS programs. Guidance and
rccommendations for cach of these attributes is prov:dcd as follows:

1.

Iritiating cvcnts accuratcly model cxtcma] condmons and cffccts of out of-scrv1cc
cquipment. - ] S A

’ e

CRM tools should explicitly modc] cxtcmal condmons such aq wcathcr lmpacts Or a process
to adcquatcly address the impact of these external conditions cxists. The impacts of out-of-
service equipment should be properly reflected in CRM initiating event models as well as
system response modcls. For cxample, if a certain componert being declared ingperable and
placed in a maintenance status is modeled in the PRA, the entry of that equipment status into
the CRM must accommodatc nsk quantlﬁcanon to mc]udc both mmatmg cvcnt and system
rcsponsc impact. -

'[ "

'Modc] truncation lcvcls arc adcquatc to mamlam assocnatcd dcmsxon-makmg mtcgmy

Model.truncation levels applied jin ;hc CRM should be such that they have no significant

. impact on associated RMTS dcc:sxons In general, this means that the truncation levels are

such that, for a specific RICT calculation, the RICT calculated via the truncated model would
not vary significantly from that calculated via an associated un-truncated modcl and that
important model clements-have not bccn rcmovcd from thc PRA through ‘truncation:
Reference [8] provides 4 'reasonably rigorous set of criteria for managing PRA model
truncation for adequate decision-making support. - . 2 L

Model translation from the PRA to a separate CRM tool is appropriate; and CRM fault trees
are traccablc to the PRA. Appropriate bcnchmarkmg of the. CRM tool agamst thc PRA modec]
shall be performed to demonstrate consistency.

No time-averaging features of the model that could lead to configuration-specific errors, such
as equipment train asymmetrics and treatment of possible alternate configurations, 'should be
included in the CRM Tool. Time-averaging featurcs of the basic event data that could Iead to
cenfiguration-specific errors should be excluded in the CRM Tool databasc. Convcrscly,
ckanges to the model and data should correctly reflect configuration-specific risk. In cases
where the CRM tool is simply-a configuration risk databasc cataloguing parameters-
calculated via the approved PRA, then spot checks of these parameters for conformance with
the approved PRA should be performed in accordance with approved station procedures. I
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cascs where the CRM tool actually performs PRA logic model reduction and/or risk -
calculations dircctly, quality assurance checks of the model and quantification results -
translation from the underlying approved PRA should be performed at regular intervals and
should show model translation. These technical adcquacy chccks should show satisfactory
traccability from the CRM to the approved PRA. :

4. Depcndcnt human actions arc modcled and quanllf cd.

RICT calculations should appropnatcly account for, and quamlfy, the 1mpacls of human
action dependence relative to plant configurations and conditions analyzed.;-Thisis .-
particularly important in cases where credit for RMAs implemented within the RMTS
program is taken in the RICT calculation. Performance of human recovery actions modeled
in thc PRA shall be performed via approved station procedures with the implementing
personncl trained in their performance for these actions to be credited in the RMTS program.

5. Configuration of the plant is correctly mapped from real time activitics to CRM parameters.

a) Any pre-analysis translation tables from plant activitics to CRM Tool basic events or
model conditions should be accurate and controlled.

b) An cffective written process should be in place to apply the translation tables and/or
gencrate the CRM Tool inputs corresponding to plant activities.

c¢) Training of personnel who apply or review the CRM tool should be performed.

6. LEach CRM application tool is verified to adequatcly reflect the as-built, as-operated plant
including risk contributors which vary by time of year or time in fuel cycle.

CRM tools should reflect as-built, as-operated plant conditions. The CRM tools should be
updated in accordance with approved PRA update procedures.

7. Any new key uncertainties contained in the CRM model (that are identified via PRA model
to CRM tool benchmarking) arc identified and evaluated prior to use of the CRM tool for
RMTS applications.

- Uncertainty should be addressed in RMTS CRM tools by consideration of the translation
from the PRA model to the CRM tool. ~

8. CRM application tools and software arc accepted and maintained by an appropnatc quality
program.

CRM application tools and associated software applied for RMTS 1mplcmcntauon should
mect the same level of quality assurance as the underlying approved PRA software and
application tools.

9. The CRM tool shall be maintained and updated in accordance with approved station
procedures to ensure it accurately reflects the as-built, as-operated plant

CRM applications tools and associated software are verified to reflect the as-built, as-
operated plant. The CRM tool is maintainced and updated in accordance with approved station
procedures on a periodic basis not to exceed two refueling cycles. A process for evaluation
and disposition of proposed facility changes is established for items impacting the CRM tool
with criteria cstablished to requirc CRM updates concurrent with implementation for facility
changes that potentially can significantly impact RICT calculations. Corrcctive actions arc
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identified and 1mplcmcmcd as soon‘as practicable to address any identified modclmg cIrors
th'n cou]d sxgmﬁcantly 1mpact RICT C'llculatlons :

It is recommended that RMTS implementation procedures require that confirmatory.checks of
RICT assessments and associated calculations by appropriatcly-qualified station staff members
be pa:t of the RMTS process. Addmonally, station personnel applying CRM tools to pcrform
and approve RICT assessments must be adcquatcly trained and qualified in accordance with
station Technical Specifications implementation procedures and the provisions of this guidance.
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GLOSSARY OF TERMS

Key terms uscd in this guide are defined in this appendix. These definitions are intended to be
consistent with existing plant Technical Specifications and associated regulatory and industry
guidance. In any casc where a plant’s Technical Specifications definitions differ from thosc
provided herein, the plant Technical Specifications definitions take precedence.

allowed outage time (AOT) — Samce as completion time (CT).

back-stop completion time (back-stop CT) — the ultimate LCO complction time or allowed
outage time limit pcrmitted by the RMTS. The back-stop completion time limit for licensec
. action takes precedence over any risk-informed complction time calculated to be greater than 30

days.

baseline risk — the “no-maintenance” or “zero-maintenance” risk calculated via the plant PRA.
This is diffcrent from (i.c.; less than) the average annual risk calculated via the PRA.

completion time (CT) — as defined in the improved standard Technical Specifications (NUREG-
1430 through -1434), the completion time is the amount of time allowed by the Technical
Specifications for completing an action. Limiting Conditions for Opcration (LCOs) spccify
minimum requirements for ensuring safe operation of the unit. The actions associated with an
LCO state conditions that typically describe the ways in which the requirements of the LCO can
fail to be met. Specified with cach stated condition arc action(s) and completion time(s). The
completion time is the amount of time allowed for completing an action. It is referenced to the
time of discovery of a situation (¢.g., inoperable equipment or variable not within limits) that
requires entering a condition unless otherwise specificd in the Technical Specifications.

configuration risk management (CRM) program — the plant program designed to apply the
approved PRA to support prudent risk management over the plant life cycle. This program is
designed to support the planning and cxccution of plant maintenance, testing, and inspection
activitics, as well as other risk-impacting cvolutions.

core damage probability (CDP) — the integral of CDF over time; the classical cumulative
probability of corc damage (i.c., instantaneous core or fuel damage frequency integrated over a
specified duration), over a given period of time. CDP is unit-less. Weekly risk is calculated fo:
the 168-hour time period over cach calendar week. Configuration risk is calculated for the
anticipated and/or actual duration of a plant configuration. Annual risk is a 52-wecek rolling
average, calculated weck by week. '
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cumulative risk — the accumulated risk integrated over time accounting for variations in
instantancous risk.. .. . . .

emergent event or emergent condition — any cvent or conditién which is NOT in the b]ahned'
work schedule, which renders station equipment non-functional or extends non-functional
cquipment scheduled outage time beyond its planncd duration. The term “any cvent or
condition” includes the impacts of mode changes and external conditions which advcrscly lmpact
the risk associated wnh the evolution. . . - - . ., T PR
front-smp complen’on time (front-stop CT) —the corhplction time or allowcd 6utagc time for
plant cquipmcnt spcciﬁcd in the convcntional plant Technical Spcciﬁcations.

Ingh-nsk conf guranon -a p]ant conf' guratlon ylcldmg a plant mstantancous CDF > 1.00E-03 .
or LERF>1 OOE 4 per year... .. . . : :

incremental core damage frequency (ICDF) —the frcqucncy above a “no- mamtcnancc

bascline CDF (expressed in terms of events per calendar year) that one can expect a reactor fuel
core- damagmg cvent.to occur-for a nuclear power plant of interest.

mcrememal core damage probabxhty ( CDP) - the mtegral of ICDF over tlme thc classxcal ,
cumulative;probability of incremental core damage over.a given period of time. ICDP is unit-
less. Weekly risk is calculated for the 168-hour time period over each calendar week. .. .
Configuration risk is calculated for the anticipated and/or actual duration of a plant .
configuration. Annual risk is a 52-week rolling average, calculated weck by week. - -,

incremental large carly release frequency (ILERF) —-.the frequency above a “no-maintenance”
bascline LERF (expressed in terms of events per calendar year) that one;can expect a large. carly :
releasc of radioactivity [3] from a reactor corc-damaging. cvent to occur- for a nuclear power plant_
of interest. e TS e e - .

incremental large carly release probability (ILERP) —the classical cumulative probability of
incremental large carly, release of radioactivity over a given period of time, ; ILERP 1s unit-less.
Weckly:risk is calculated for the 168-hour time peried.overieach calendar week._ Configuration
risk is calcuylated for the anticipated and/or actual duratlon of a: plant confi guratlon Annual-risk -
is a 52-week rolling average, calculated wcek :by week. AP T

instantaneous core damage frequency (CDF) — the.instantancous expected corc damage-
frequency resulting from continucd operation in a specific. plant mode and a given plant * .. | |
configuration (generally presented with units of. eventg/year). This term is very similar to thc '
conventional usc of the term “core damage frcqucncy applied in probabilistic risk asscssmcnts
However, for application to RMTS programs, the focus here is on a single point in time, and not
on longer term averages typically applied. .

instantaneous large early release frequency (LERF) — the instantancous expected large carly

relcase frequency resulting from continued operation in a specific plant mode and a given plant
configuration (generally presented with units of events/ycar). This term is very similar to the
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conventional use of the'term “largér¢arly release frequency” applied in probabilistic risk
assessments. However, for application to RMTS programs, the focus here is on a single point in -
umc and not on longcr term avcragcs typlcally apphcd

large early release probabzhty (LERP) “ihe classical cumulatlvc probablllty of large car]y
relcasc of radioactivity (i.c.; instantancoiis largc carly rclease frcqucncy integrated over a
specified duration), over 4 given period of time. LERP is unit-less. Weckly risk is calculated for
the 168-hour time period over cach calendar week. Configuration risk is calculated for the
anticipated and/or actual duration of a plant con['gurallon Annual nsk is a 52-week rollmg
average, calculated weck by wcck S : :

S

limiting condition for operation (LCO) — as dcﬁncd in ]0 CFR 50.36 (c)(2), Limiting conditions
for opcration ar¢ the Iowest operable capability or performance levels of equipment required for
safc operation of the facility. When a limiting condition for opcration of a nuclear reactor is not
met, the licensce shall shut down the reactor or follow any rcmcdlal actlon pcrmmcd by the
chhmcal Spccrﬁcatlms until’ thc condition can bc mei: - T L e Y ;

.ot + . N
bLe . R T o

operable and operability — as defined in'the 1mprovcd standard Technical Spec1t' cations
(NUREG-1430 through -1434) a system, subsystem, train, component or device shall be
operasle orhave operability when it is cdpable of pcrfoml.ng its specified. function(s), and when
all necessary atténdant instrumentation, controls, clectrical power, cooling'and seal water, '
lubrication and othei auxiliary cquipment that arc requiredfor the s; system, subsystem, train,
component, or device to pcrform its functlon(s) arc also capablé of pcrformmg thcnr rc]atcd '
support function(s).” " - ' - S o : ' '

operational mode‘or mode ~ as définéd in the improved standard Technical Specifications
(NUREG-1430 through-1434),"an’ opﬂratlonal mode (i.c., mode) shall correspond te any one
inclusive combination of core reactivity condition, power level, and average reactor coolant
temperature specified in plant Technical Specifications. :

plant configuration— the consolidated state of all'plant. SSCs with thzirasscciated individual
states of functlonahty (i.c., cither functional or non- functlonal) and alignment (including
surveilldnee inspections and testinig: ahgnmcms) identificd.- Consisient with the Maintenance
Rule and associated NEI guidance [2]; the Coricept of “plant configuration” encompasses the
cxistence of activitics or conditions (including maintenance) that.can matérially affect plant risk.

In the context of this guide, therc are two majoritypes of plant configurations; planned and
unplanned: A plannéd configuration is oné that is intentionally and deliberately pre-scheduled
(c.g., it a weekly maintenance plan). ‘An unplanncd configuration includes an unintentional,
cm’crg'cm situation (i.¢., discovery of failure or significant degradation of an SSC with the
provision to utilize & RICT or a forced, unscheduled cxtcnsnon of prcvnously p]anncd
maintecnance).

PRA-calculated mean value: the mean-value of a probablhty distribution for a kcy I‘lSk mcasuxc,
such as CDP or LERP calcu]atcd via thc PRA :

"
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probabilistic risk assessment (PRA) — a quantitativc assessment of the risk associated with plant
opcration and maintenance that is mecasured in terms of frequency of occurrence of risk metrics,
such as core damage or a radioactive material release and its effects on the health of the public
(also referred to as a probabilistic safety assessment, PSA).

PRA functionality - functionality that can be explicitly credited in a RICT calculation of a
Technical Specification inoperable SSC.

recovery — restoration of a function lost as a result of a failed SSC by overcoming or
compensating for its failure.

repair - restoration of a failed SSC by correcting the cause of failurc and rcturning the failed
SSC:-to its modcled functionality.

risk-informed completion time (RICT) — a plant-specific SSC plant configuration CT calculated
bascd on maintaining plant operation within allowed risk thresholds or limits and applying a
formally approved configuration risk management program and associated probabilistic risk
assessment. The RICT is the time interval from discovery of a condition requiring entry into a
Technical Specifications action for a SSC with the provision to utilize a RICT and which results
in a plant configuration other than the zcro-maintenance statc until the 10° ICDP or 10°® ILERP
threshold is reached, or 30 days, whichever-is shorter. The maximum RICT of 30 days is
referred to as the “back-stop CT." -

risk-management action time (RMAT) - the time interval at which the risk management action
threshold is exceeded. Stated formally, the RMAT is the time interval from discovery of a
condition requiring entry into a Technical Spccifications action for a SSC with the provision to
utilize a RICT and which results in a plant configuration other than the zero-maintcnance state
until the 10 ICDP or 107 ILERP RMA threshold is reached, whichever is the shorter duration.
This guidance requires risk management actions to be taken no later than the calculated RMAT.

risk-management technical specifications (RMTS) — a plant-specific sct of configuration-based
Technical Specifications, based on a formally approved configuration risk management program
and associated probabilistic risk assessment, designed to supplement previous conventional plant
Technical Specifications. :

zero-maintenance CDF — the calculated CDF for the zero-maintcnance configuration.
zero-maintenance configuration — the plant configuration where no planned or cmergent.
maintenance is being performed (including any risk-impacting testing or inspection actions) and

PRA components remain functional.

zero-maintenance LERF — the calculated LERF for the zero-maintenance conﬁguration.
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