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1. INTRODUCTION

1.1 Background

The NRC has promulgated deterministic criteria for determining which commercial nuclear
power plant equipment is considered safety-related (see 10 CFR 50.2, Appendix A to 10 CFR
Part 100, 10 CFR 50.65, and 10 CFR 50.49). Because of the importance of the safety
related equipment to protect public health and safety, the NRC has additionally required that
a quality assurance (QA) program (described in Appendix B to 10 CFR Part 50) be applied to
all activities affecting the safety-related functions of that equipment. The overall purpose of
the QA program is to establish a set of systematic and planned actions that are nec essary to
provide adequate confidence that safety-related plant equipment will perform satisfactorily in
service. The requirements delineated in Appendix B to 10 CFR Part 50 recognize that QA
program controls should be applied in a manner consistent with the importance to safety of
the associated plant equipment. In the past, engineering judgement provided the general

mechanism to determine the relative importance to safety of plant equipment
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In recognition of advances made in the state of the art in the probabilistic risk assessment
(PRA) technology area, the NRC has made the decision to expand the use of PRA in the
regulatory process. PRA will provide new insights that may be utilized by licensees to
determine the relative safety-significance of plant equipment. The probabilistic insights could
then be utilized to help identify |

(SSCs) that are candidates for reductions in QA treatment. The end result of this process

could be that licensees would have plant equipment that is typically categorized as follows

w satety significant structures, systems, and components

safety-related and high-safety-significant; safety-related and low-safety-significant; non
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Requirements related to QA programs nuclear power plants are s ‘ n Appendix B to
Part 50 of Title 10 of the Code of Fede tegulations (10 CFR 5¢( ‘he general statements
contained in Appendix B are suppler ited by industry standards NRC regulatory guides
which describe specific practices ave bee ound acceptable by the industry and NRC
staff. Althouqgh both Appendix B e associated industry standards ailow a large degree
of flexibility, ihe licensees and the Nuclear Regulatory Commission (NRC) staftf have been
reluctant to make major changes in established ( practices. Recently, however, changes in
the nuclear industry have wumerous proposals to revise QA practices. These
changes include the completion of construction pr ts, establishment of programs related
to plant operaticns and maintenance, maturing ( ensee programs and personnel, and
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information about initial ¢fforts to implement GQA is given in SECY-95-059, "Development of
Graded Quality Assurance Methodology" (March 10, 1995) (Ref. 1).

Licensees developing GQA programs will adjust their QA programs to accommodate their
individual needs. The NRC convey¢ J its goals and expectations for an acceptable graded QA
program to Nuclear Energy Institute (NEI) on June 15, 1994. Irrespective of a licensee’s
specific approach, the NRC stated a graded QA program should have four essential elements:

(1) A process that determines the safety significance of structures, systems, and
components (SSCs) in a reasonable and consistent manner including the use of both
traditional engineering and probabilistic evaluations

(2) The implementation of appropriate QA controls for SSCs, or groups of SSCs,
according to safety function and safety significance to maintain reasonable confidence
in equipment performance and to support the GQA corrective action feedback process

(3) An effective root-cause analysis and corrective action program

(4) A means for reassessing SSC safety significance and QA controls when new
information becomes available through operating experience, or based on changes in
plant design

Also, during the last several years, both the NRC and the nuclear industry have recognized
that PRA has evolved to the point where it may be used as a tool in regulatory decision
making so that the regulations can be implemented more effectively. In 1995, the NRC
issued a final policy statement on the use of PRA methods in nuclear regulatory activities. In
its approval of the policy statement, the Commission articulated its expectation that:

® The use of PRA technology should be increased in all regulatory matters to the extent
supported by the state-of-the-art in PRA methods and data and in a manner that
complements th NRC's deterministic approach and supports the NRC's traditional
defense-in-depth philosophy.

o PRA and associated analyses (e.g., bounding analyses, uncertainty analyses, and
importance measures) should be used in regulatory matters, where practical within the
bounds of the state- of- the- art, to reduce unnecessary conservatism associated with
current regulatory requirements, regulatory guides, license commitments, and staff
practices. Where appropriate, PRA should be used to support the proposal of
additional regulatory requirements in accordance with 10 CFR 50.109 (backfit rule).
Appropriate procedures for including PRA in the process for changing regulatory
requirements should be developed and followed. It is, of course, understood that the
intent of this policy is that existing rules and regulations shall be complied with unless
these rules and regulations are revised.

L] PRA evaluations in support of regulatory decisions should be as realistic as
practicable, and appropriate supporting data should be publicly available for review.

. The Commission’s safety goals for nuclear power plants and subsidiary numerical
objectives are to be used with appropriate consideration of uncertainties in making ‘
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discussion of specific topics common to all regulatory applications. This regulatory guide
provides guidance specifically for GQA programs, consistent with but more detailed than the
generally applicable guidance given in the "overall” guide.

Licensees may choose to use risk-informed decisionmaking in application areas other than
Graded QA. It is anticipated that certain efficiencies could be realized in that situation. It is
possible that a single list of SSCs could be defined as safety significant for multiple risk-
informed applications if a sufficiently robust process were utilized.

Regulatory guides are issued to describe to the public methods acceptable to the NRC staff
for implementing specific parts of the NRC's regulations, to explain techniques used by the
staff in evaluating specific problems or postulated accidents, and to provide guidance to
applicants. Regulatory guides are not substitutes for regulations; and compliance with
regulatory guides is not required. Regulatory guides are issued in draft form for public
comment to involve the public in developing the regulatory positions. Draft regulatory guides
have not received complete staff review; and they therefore do not represent official NRC
staff positions.

The information collections contained in this draft regulatory guide are covered by the
requirements of 10 CFR Part 50, which were approved by the Office of Management and
Budget, approval number 3150-0011. The NRC may not conduct or sponsor, and a person is
not required to respond to, a collection of information unless it displays a currently valid 02
control number.

2. PROCESS OVERVIEW

As the nuclear industry incorporates risk insights into its QA programs, it is anticipated that
the industry will build upon its existing risk-informed activities, including the individual plant
examination program. To provide the industry with the NRC's expectations for risk-informed
decision making, a regulatory guidance document, DG-1061, "An Approach for Using
Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the
Current Licensing Basis" (Ref. 2), is being developed that establishes five safety principles
and describes a 4-element process for evaluating risk-informed regulatory changes consistent
with addressing those principles, as illustrated in Figure 2.1. DG-1061 provides additional
description of quantitative acceptance guidelines, discussion on defense-in-depth aspects,
and addresses safety margins. The principles are:

|8 The proposed change meets the current regulations. This principle applies unless the
proposed change is explicitly related to a requested exemption or rule change.

- 5 Defense-in-depth is maintained.
3. Sufficient safety margins are maintained.
4, Proposed increases in risk, and their cumulative effect are small and do not cause the

NRC Safety Goals to be exceeded.

5. Performance-based implementation and monitoring strategies are proposed that
address uncertainties in analysis models and data and provide for timely feedback and
corrective action.




The individual elements of this process are described in the general guidance document
Those generally applicable discussions are nNot repeated here Instead, an acceptable method
and issues to be addressed by the licensee to tulfill the guiding principles is described for
Categorizing SSCs at nuclear pPower plants in @ manner commensurate with their safety
significance (Using integrated traditional engineering, qualitative, and probabilistic Insights)
and for applying appropriate QA programs to €ach category of SSCs

The process described below Degins with a set of actions related to proposed changes in the
QA categorization of certain SSCs. The process for developing the initial pProposal for the
changes is left to the utility, but it should derive from an examination of both traditional
engineering and probabilistic information, and it should result in Categorization of the plant’'s
S8Cs based on their safety significance so that an appropriate level of quality controls can be
applied (see further discussion under "Element 1" below)

Element 1: Define the Prcposed QA Program Change

in this element the licensee identifies the scope of candidate SSCs, and associated activities,
for a risk informed application of QA requ nents including

a) Systems and components that are subject to Current Appendix B QA requirements,
SSCs modeled in the PRA for the plant
non-safety related SSCs that are within the Ma ntenance Rule scope, and

non-safety related equipment that has previol ‘Leived augmented quality

treatment (e g., Anticipated Fransient Wit \out Scram, Station Blackout, Fire

Protection)

The licensee should ensure that the QA pro jram commitments and other QA related

information on the docket, germane to the contemplated nanges in QA practic es, are clearly

understood and adhered to unless modified or amended through the appropriate lic ensing or
regulatory actions The suitability of the plant specific PRA should be assessed relative to its
use in supporting the GQA decision making process. And available Inaustry and plant

specific operational expernence information re alive 10 GQA should be assessed

Further, the lic ensee should also id nuty the overe leCtive and approach of the proposed
changes to the QA program for the candidate SSCs M re details are provided in Chapter 3

of this document
Element 2: Engineering Evaluations

In element 2, the Proposed changes in the apgication of QA controls tor SSCs as a function
of categorization commensurate with safety ara exam ned and assessed with respect to the
relevant risk-informed decision making safety principles. An essential element of the

evaluation is the categorization of SSCs into h Jh and |

impact of the QA program changes on defense-in-de pth would be dgetermined through the

Ow safety significant ategories. The
use of hoth traditional engineering evaluations anc probabilis FISK assessment tec nniques
In addition, an assessment is required to en nat Nno mq an small nisk increases are

Introduced by the pProposed changes ac« SCribed ~Nap ne eng ring evaluation




helps to establish th ty significance of systems and components and determines that
the effects of the chaayes In QA controls has a small impact on plant risk. More details
concerning element 2 are contained in Chapter 4

Element 3: Develop Imglementation and performance Menitoring Strategies

The third element involves developing graded QA control implementation and monitoring
plans. These plans should be formulater to assure that appropriate system and component
performance are maintained. For the safety related SSCs in the high safety significant
category, no changes in QA controls are expected to be proposed. For the non-safety
related SSCs which are found to be safety-significant, an evaluation would be perfoermed to
determir..; what augmentation of existing QA controis IS appropriate. For low safety
significai. SSCs that are safety-related, reductions in QA controls are anticipated Means
shouid be specified for monitoring the performance of systems and components and of
quality reidated activities and processes, and for applying corrective actions Specific
guidance for element 3 i¢ provided in Chapter 5

Element 4: Document Evaluations and Submit Request

The final element involves documenting the analyses for staff or indepenrgent review audit or
inspection, and submitting the request to change implementatica f QA commitments, as
required vy 10 CFR 50.54(a) if the change invoives 3 red.¢ tion in the licensee's QA
commitments. f the proposed change does not involve a rofuction in the licensee’'s QA
commitments, then prior staff review and approval 1s not required and the change to the QA
program is Suom tted in accordance with 50.71(e). The changes associated with the

ioption of grade1 QA proposed by the licensee will be described in the QA Pregram. In
sddition, importan! assumptions including SSC functionai capabilities, impact of fallure on
safety significant unctions, and performance attributes, which play a key role in supporting
the acceptability of the QA program change, should be identified by the licensee in the QA

program Tocy . entation necessary to support the graagea QA effort is listed in Chapter 6 of
this regulatory cuJide

INTEGRATED DECISION

Traditional < » PRA
Analysis

Define
Implementation/ Submit

Monitoring Change
Analysls Program .

Perform

Define vai ing <
Change » Engineering <>

Figure 2.1 General Description of an Acceptable Approach 10 Risk-Informed Applications




3. ELEMENT 1: DEFINE THE PROPOSED CHANGES

The first element in t..e procass of evaluating a change to GQA programs involves providing
a full definition of the change. The first step is to identify the overall scope of the QA
program in terms of the S¢Cs that are covered. Additionally, the licensee’s PRA would be
evaluated with respect *v its adequacy to support the GQA decision making process. To
accomplish trus the liceasee should:

Identify the set of regulatory requiremenis and commitments that are directly related
to the proposed QA implementation changes as well as those that may be impacted
This information is used to demonstrate that the proposed QA changes do not violate
existing regulatory requirements. The major regulatory requirements applicable to
GQA programs are set forth in 10 CFR Part 50, Appendices A and B, 10 CFR
50.54(a), and 10 CFR 50.34. Changes to technical requirements are controlied under
existing processes such as 10 CFR 50.59, license amendments. relief requests, and
exemption requests, which are outside of the scope of this document. Relevant
quality commitments that are to be considered reside in a variety of licensing
documentation such as the QA program description, the final safety analysis report,
responses to generic communications, and responses to enfarcement actions

Identify the structures, systems, and components (SSCs) and associated activities
that are candidates for assessment within the risk-informed application of graded QA
requirements. Candidate SSCs include those that are (a) s ject to current Appendix
B QA requirements, (b) SSCs modeled in the licensee's PRA for the plant, and (¢c) non
safety reiated SSCs that are within the Maintenance Rule scope (which includes the
non-safety-related SSCs that are (i) relied upon to mitigate accidents: ii) that are used
in emergency operating procedures; i) those whose failure could prevent a safety
related SSC from performing its safety-related function: and iv) those whose failure
could cause a reactor scram or actuation of a safety-related system). In addition, non
safety related equipment that has previously received augmented quality treatment
(e.9., Anticipated Transient Without Scram, Station Blackout, Fire Protection) should
be considered in the GQA application scope

Identify the expected revisions to existing imp.ementing guidance of QA requirements
that will result from the graded QA program. No exemptions from current regulations
are expected to be needed to implement a GQA program. However, the ccinmitmerits
of each licensee regarding QA are addressed in a number of documents inciuding the
Final Safety Analysis Report (FSAR), a QA topical report (if applicable), and other
docketed correspondence (e.g., responses to generic communications, inspection
reports, etc). Licensees are expected to maintain control of their licensing bases
Accordingly, changes in QA program commitments should be identified and the
manner in which they are being changed should be docu i

approved by the NRC in accordance with 10 CFR 50

The licensee should evaluate its risk studies to de

quantitative and qualitative risk insights may be utilized. The qual ty, level of review
of, and accuracy of plant representation of the risk studies should also be taken into
account when determining the level of support the studies can provide to the
development and implementation of the graded QA program. The licensee should also
consider how it may use risk study models, computer programs, and personnel to




ipport the long term pertformance monitoring prograrn required as part of graded QA

iplementation

ne licensee should not make any changes in the application of QA controls and
ocesses prior to the evaluation of the associated system or component to determine
5 safety significance as discussed in Chapter 4 and receive subsequent approval of
@ QA changes by the NRC if required

The definition of the change should be completed by categorizing the SSCs identified above
according to whether they are high- nr low-safety-significant. For those safety-related SSCs
that are categorized as high-safety-significant, current QA practices would apply. For those
non-safety-related SSCs that are high safety significant, some increase in QA controls may
be warranted and should be implemented where appropriate. For those safety-related SSCs
that are low-safety-significant, relaxation in QA controls may be proposed. For non-safety

related SSCs that are low-safety-significant, licensees would continue tc define their quality
controls

4. ELEMENT 2: ENGINEERING EVALUATION

in Draft Regulatory Guide DG-1061, "An Approach for Us ng Probabilistic Risk-Informed
Decisions on Plant-Specific Changes to the Current Licensing Basis " (Ref. 2), clement 2 is
the engineering evaluation conducte Supnort gecision ) Change a plant's licensing
bases. Changes in the application of QA controls do not lend themselves to a guantitative
assessment because the relationship between QA prog and equipment performance
(and, hence, risk contribution) has not been explicit iblished. Furthermore only a small
fraction of conmiponents that are candidates for application of graded QA controls are
explicitly modeied in PRAs. This small percentage a rom PRA’s emphasis on the control
and mitigation of severe accidents and exclusion of equipment such as recombiners useful
only for control of design basis accidents, the exclusion of most instrumentation and reactor
protection system equipment from the models, the exclusion ¢f emergency preparedness and
monitoring equipment from the models, combini f SSCs with identical failure
consequences Into grouped basic events, and not including some highly reliable SSCs when

{

other less reliable SSCs (ot sim

o o rivatin ?,;‘ ?..

Lategorization ot the satety

be accomplished through the

quantitative risk importance n

"x(\!és()réirﬁttl" approach I8 necessary to uti  the eng 3 ang avoid inherent imitations 1n
each method. Draft Regulatory Guide DG-1061 discusse lications where risk insights are
characterized by calculated risk importan or bounding estimates, or a qualitative
assessment where the anticipated risk

4.1 Safety-Significance Categorization
A mimmum of twg levels of i

safety-significant. At the prerof

vals can be defined

I€
;T

nt ( ) ceire tt ) \ iaanf

rom a regulatory poi ant items are
not inappropriately categ €d as iess-than-higt ' these mignt then be inappropriate

candidates for reduced QA requirements srefore, for requ ) f s, high safety




significance may be
significance must be
&

wystems have a variety

nere

function IS a well defined task rec  ' ! [ - k ' » ‘

) ( )} £ Al o C & | | e
equipment Although certain QA < g

s .
level, safety significance cateaori»
w il LK V)'.,' ' C

b

Or even piece part
riately ¢ ¢
‘Priately defined at the system function

-
Iherefore, the guidance
ning the safety

Icance of system fune tions, identifying the comr t

b ae . L mponents Bré =1
28 required to support high-safe el . ' e iy

" e $ o L L1060 S

ategorization of the c omponents t

fur'\(_‘t«(f»!ls a system performs and

», @nd determinine

Clearly established in

!‘:-p:m;; supported
System’'s aggregate s:

documented. tra eat

The quality, sc
that the PRA

N1

(WA ]

Al P - +
All perationa

evaiuation

the safety
models and

results for
power are
[H\f..-ltf_:!(g SL
De use
operatior
o be impo
"i_g];}n't

are exan ples

4.1.1 Identification of System Functions

definition A
Definition of the prop
must perform
safety-sign

functions

normal




4.1.2 System Function Safety Significance Categonzation

Determination of the safety significance of system functions is inherently a "tc  down"
process starting with the front line systems and system functions directly invelved in plant
level safety functions (such as reactivity control, reactor pressure control, and decay heat
removal). The delivery of high pressure primary coolant from the reactor water storage tank
to the core may be categorized as a high-safety-significant function. The pumps, valves, and
other SSCs whose proper operation is required to fulfill this function derive their
categorization from the significance of the function. Therefore, any determination of an
SSC’s safety significance requires determination of the safety significance of all functions the
SSC supports. Similarly, determination of the safety significance of support system
functions (which shouid be later pursued in the support system’s evaluation) is best
performed by determining the safety signiticar.~e of the function being supported.

Licensees may limit their evaluation to the system level and conservatively judge all
components in a high-safety-significant system to be high-safety-significant, or they may
further categorize components within systems based on the safety significance of the
functions each component supports. To provide confidence that eventual determination of
less than high-safety-significance is made with full recognition of each system’s contribution
to COF and LERF, system-level importance should be determined even when function- or
component-level importance measures are available.

PRA’s integrated models provide an excellent framework to characterize system and system
function importance. One area where PRA modeling is not fully adequate for graded QA
applications is, however, cross-system dependencies arising from nominally identica!
components used in different applications throughout the plant (a type of circuit breaker, for
example). Cross-system dependencies are not modeled in PRAs yet can have a significant
impact on risk. Consequently, special consideration must be given to these sets of
components as discussed in 4.2,

&.1.2.1 Quantitative Safety Categorization Insights

Quantitative importance measures from risk studies provide valuable insights about the
relative ranking of the safety significance of well defined model elements in the PRA model
such as basic events, components, human actions, functions, trains, or systems. Each
measure represents the risk sensitivity of an individual model element. Once one element is
varied, the importance measures for the other elements will change. Consequently, while
large or small importance measure values identify candidate high- or low- safety-significant
model elemcnts, final categorization is determined during the integrated decision making.

At least two guantitative measures of importance are needed, one (such as Fussell-Vesely
(FV) or risk reduction worth (RRW)) illustrating the fraction of current risk involving the failure
of the model element, the other (such as risk achievement worth (RAW) or Birnbaum)
Jlustrating the margin of safety contributed by the model element’s proper operation. Other
measures than those suggested may be used, but at least two measures reflecting current
contribution and margin contribution are neede. to balance the risk insights. A number of
issues associated with the calculation and interpretation of importance measures are
discussed in Appendix A of DG-1061 (Ref. 2). The licensee needs to be able to describe
technically how each issue discussed in Appendix A was addressed and resolved.




System and system function level measures are difficuit to define and calculate arJ
alternative techniquas for categorizing the satety significance of functions may be more
practical. One alternative technique uses basic event importance measures (readily
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The diversity of systems that are able to fulfill critical high level functions (i.e.,
reactivity control, decay hea' removai, etc.) can have the resuit that each individual
system could meet all quanti ative guidelines to be categorized in the low safety
significance group. It would be prudent, and the licensee is expected, to designate at
least one system associated with critical high level functions as high-safety
significant

Screening analyses are used to dismiss some functional failures as insignificant. In
many cases, credit for the redundancy or reliability of plant systems or structures is
taken to bolster the arguments that the functional failure need not be modeled. Thus,
the importance of some systems, functions, and structures will not show up in the
PRA results since the functional failure is screened out. (For example, screening out
of certain containment penetrations because of the number of isolatior: valves
involved obscures the importance of the containment isolation function of the
system.)

Risk insights from non-quantitative risk studies should also be used. Transients
initiated during shutdown or initiated by external events such as earthquakes, high
winds, and fires are often evaluated without developing and quantifying full
probabilistic models. Nevertheless, these studies include information on the systems,
functions, and components whose proper operation is credited in the defense against
such transients. In pariicular, it is shown how the plant is intended to respond to
such events, and, further, what alternative strategies are available if the preferred
strategy fails. When such studies are not included in the quantitative safety
significance categorization, all the systems and functions credited in these studies
should be categorized as candidate "high-safety significant.”

PRA importance measures do not fully address the significance of SSCs that support
operator actions for emergency and severe accident management. Such systems can
include environmental controls, lighting, alarms, communicatiuns, and annunciators
Determination of the categorization of such systems should inciude consideration of
whether the loss of such systems could cause short-term or long-term problems,
whether a system failure coincident with an accident is likely, and whether personnel
could reasonably compensate for the loss of these support systems

4.1.3 lIdentification of Components Which Support Functions

Systems components v.here QA controls are applied and PRA basic events are different. For
example, a diesel failure basic event in the PRA can represent a large number of plant
equipment parts including such items as the diesel motor, oil pump, oil cooling fan, motor
generator, etc. Other components are not included in PRA basic events because their
reliability is assumed to be high enough that their 1ailure probability would have a negligible
impact on the COF and LERF. Therefore, once the high-safety-significant functions in a
systemn for which graded QA is being img!emented have been identified, the plant equipment
required to support the high-safety-significant functions must be identified independently of
the PRA basic event definitions

An efficient format for this component versus system function identification is a matrix as

ilustrated in Table 4.1 where the high-safety-significant system functions are listed and cross
referenced to all the components needed to support each function at the level of equipment

12




specificity where ¢ ‘hanges in the application of QA controis will be pursued. The matrix
should include all nigh-safety-significant system unctions, all system components which
support the high-safety-si gnificant functions, and all extern al system support functions
required by any component Some examples iliustrat ng areac of potential concern regarding
the accuracy and completeness of the matrix are detailed below. The licensee needs to be
able to describe teck nically how each issue was addressed and resolved

A component can direct) support another system’s function. For example, some
containment sump recirculation valves are nominally assigned to the low pressure
injection system but direct! 'Yy support containment spray by prov oviding the recirculation
flow path

Instrumentation used to actuate and contrel system and piant functions needs careful
attention if grading of instrumentation 'S contemplated. Some instrumentation can
belong to one system but Provide signals used in other systems, or e used by the
operators as a basis for pro

| System st ul De reviewe 2 POSE ) nen C Jres that lead t«

intiating veént suct y 10SS wedwate 108 S on nen wvater, ete

- |
+
{

mponants whose failure could cay an nitiating event should be identified in the
matrix as bei ng re quired to support the normatl operation

fee dvh’, iter control valves are required to su yport ?','t"\,’\'vdtf" at pow
4 }

The matrix is also needed to systematically Propagate safety categorization through
successive tiers of support systems not modeled in the PRA. |f systems are not graded n a
top down sequence, the matrix provides a traceable record of the previously assumed
categorization of upper tiered functior > TeqQuinng support from other systems. Ev »rv'\d !\, all

support function categorization should be con istent, e.g., the safety significance

functions requiring support ir
the support system

4.1.4 Component Safety Significance Categorization

Selection of the final categorization of system functions and the components which support
the high- safety-si gnificant s ySYHHf unction is done by Integrated assessment of quantitative
and qualitative risk insights as desr:ribed in section 4 3

The safety significance categorization ssigned to componer (and to support system
functions which can be treated as compone rinitie dleégornzation) 1s based on
the safety significance i

Support only low-safety-sig !

sefety significance of components supporting higt ifety-significant functio eed not
always be high, but each such categorization as low-safety significs sha 1 be explicitly
evaluated and dgocumented and generailly done in cor formance with nsee defined
guidelines. Justification for cate gorizing a component’s safet fn_r‘," ce as low based on
high reliability alone will not be acceptable because the high reliability of the component
could be a result of the QA pro gram




Table 4.1 Sample Emergency Service Water System Function Versus Component
Function Matrix
[ |
COMPONENT SYSTEM FUNCTIONS REQUIRED \
|
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P 1 & ~ |
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HX-E-82 | X Jlr [ |
‘ ||
, ] |

4.2 Demonstration of Conformance with Safety Principles

Once the full set of low-safety-significance candidates has been identified, it is necessary to
damonstrate that the proposed changes to the QA requirements for these candidates does
es for making that demonstration with due

Other equivalent

not violate ihe safety principles. Guidelin

consideration for the scope of the QA program are summarized below
guidelines are acceptable

The GQA programs need to reflect the muitiplicity of current regu:ations an i programs to
which soime SSCs are subject. For example, sOme SSC¢ 3y need to be excluded from

certain reduced QA control categories if those SSCs are also governed by more stringent

J J ¢
ASME Code provisions to meet the req R 50.55a. In such instances, the
ASME Code requirements need to be met

-n
-

jirements of 10

The engineering evaluaticn conducted snc uld assess w
chance is consistent with the principie that sufficient defense-in-deptnh 1S ma ntained. An
be J r

acceptable set of guidelines for making that assessmer t is summarized below. Other

nd hether the impact of the proposed

~

equivalent decision guidelines are acceptable




A reasonable balance among prevention of core damage, prevention ef containment
failure, and consequence mitigation is preserved

Over-rgliance on programmatic activities to compensate for weaknesses in plant
design is avoided

System redundancy, independence, and diversity are preserved commensurate with
the expected frequency and consequences of challenges to the system (e.g., no risk
nutliers).

Defenses against potential common cause failures are preserved and the potential for
introduction of new common cause failure mechanisms is assessed

Independence of barriers is not degraded
Defenses against human errors are preserved

The engineering evaluation conducted should also assess whether the impact of the proposed
change is consistent with the principle that sufficient safety margins are maintained, An
acceptable set of guidelines for making that assessment is summarized below. Qther

equivalent decision guidelines are acceptable

Codes and standards or alternatives approved for use by the NRC are met

Safety analysis acceptance criteria in the current licensing basis (e.g., FSAR and
supporting analysis) are met, or proposed revisions provide sufficient margin to

account for analysis and data uncertainty

The aspects of defense-in-depth and safety margins are expected to be addressed generally
by considering the following GQA program aspects

The GQA process will not result in changes to the plant ¢ onfiguration. Therefore, no
existing plant barriers will be removed. Additionally, existing system redundancy,
diversity, and independence will be maintained

The GQA process will not result in changes to the technical requirements (e g., design
bases or operational parameters) associated with SSCs

The reduced QA controls will be applied only to safety-related SSCs that are
determined to be low-safety-significant, and these controls will continue to provide an

adequate basis for concluding that the SSCs are expected to perform satisfactorily
when called upon to operate

The resulting QA provisions will provide the necessary leve! of assurance that low
safety-significant, safety-related SSCs remain capabie of pertorming their design
furictions

The CDF and LERF figures of merit do not fully cover long term containment overpressure
protection. Functions credited in the PRA for iong term overpressure protection, but which
do not contain any SSCs with COF or LERF based importance measures 2bove the guideline




tified and the safety significance explicitly assigned. For example, the
stems for PWR's may not tribute to the prevention or mitigation of
varly release

siderations are not

An important factor to ensure that defense-in-depth and 5]”,,{» margin cc
degraded during the mplementation of graded QA is control of potential common mode

failuires, As discussed in 4

utiized in multiple

systems throughout the pla igh safety significance. The
reduction or 1gss of indepenc t COL be introduced by a
reduction of QA controls is iently, the licensee should
demonstrate that the potential for cross system common m Ibstantially

3 increase risk 1S minimized. This assessment is necessary since an underlying assumption in
the PRA functional safety-significance determination is that cross system independence
exists. Attributes of the QA program that would reduce the likelihood of such vulnerability

] shiould ve discussed . For example, the graded QA program compensatory measures might
nclude features such as receipt inspection and testing upled with an appropriate
performance m toring and feedback progran Alternatively, quantitative analyses can be
performed to demonstrate that substantial risk eases are n ;

Principle four Draft Regulatory Guide DG-1061 stat that any proposed increase in risk 1s
small and does not cause the | safety goals to be exceeded. Tt iratt regulatory guide
2.4.2.1 of [ 1061). Although t ' t of graded QA Jividua
nponents IS expectad 1o be 1 | i ed eq UA V € Nt Mmay be ag edt 1 large
number of Cs. It is r¢ Jnized that limited data is available to define the impact of quality
issurance programs or C reliability. A rdingly, icensees may chose to provide a
quailtative evaluat 3adres ] principte tour dir tiy, .., that any increase in risk will be
! smatl and the safety goals will not be exceeded. Such evaluations should explicitly address
the monitoring and corrective act progra Alternatively, tl ensee may use a
juantitative evaluation based ¢ f exan e, s itivity studies to demonstrate that the
hange CDF and LERF as a result of the plementation of ti yraded QA program is not
expected t exceed the a el table na ) rsk } ¢ 1ot ed y ’/ 3 1 )¢ 1
4.3 Integrated Assessment
Generally, the performance of 1 iIntegrat f, the above described evaluations should be
performed by a number of tect Yy K viedgeabnle | [ ne accey e approach to
} ymplish this function 1s to utilize a multi-d plinary review group of technically proficient
plant per nnel, reterrad to here as an expert pane
¢!>r nte Ira oY’ t fiur + \ D¢ frr i Dy 11 "."'. f thi ».(_,o(”“
determines s ince and jers QA prog idjustments f Cs categorized
1S Iow-saftety-significant. The pa J by X ! resentatives
from var ) plhines such as operat t eng tety analysis and
¢ ng, and PRA. The ( t f 1 t ) ]t 1Qme ed, It necessary
t SUpf it ) DUITDOSE T the 1tety 1Nt { [ King a 1011 T UA Ntrois ror

f exampie, D¢ iU of the empt J A ] 11 tr 314 r ¢ JA and

f irement engineering pers nay be a ned to the pane
f




The expert panel I1s responsibie tor determining the safety s gniticance of the system
functions and T Cs. The panel should evaluate both traditional engineering, probabilistic
and qualitative nformation available regarding the systems and system functions within the
defined scope of the graded QA program changes. The evaluation should include either
resolving or approving the resolution of the quantitaetive and qualitative issues addressed in
sections 4.1.2.1and 4.1.2.2

Safety significance may be determined using guidelines related to prevention and mitigation
of core damage, as well as containment integrity ana large early release frequency. Factors
such as potential common-mode failures, human errors, defense ir depth, the importance of
plant equipment used for emergency preparedness and plant monitoring functions, and the

maintenance of safety margins should also be fully considered

S. ELEMENT 3: DEVELOP IMPLEMENTATION AND MONITORING STRATEGIES

This section addresses the first, second. th
decisionmaking. Tt

principles for risk-informed

e objective of the grade

implement a QA program that

provides a reasonable level of confidence th

e of performing their
intended functions. The extent of QA controls will be determined by the relative safety

significance and safety functions performed by the equipment to which those controls are

¢
applied. The revised licensee’s graded QA program will need to specifically identify how the
10 CFR 50, Appendix B criterion will be satisfied. The licensee may adjust the elements of
the QA program as it deems necessary to nprovide a reasonabie leve f ntide e that the
SS le of performing their intended functior The licensee w jemonstrate
;,‘2 y I tota < i+ g o+ Yol ¢ + t ¢ ¢

5.1 Grading of Nuality Activities

The first step of the evaluation process is for the licensee to identify specific elements of the

quality assurance program controls that will be a ljusted for the set of plant equipment that is

detfined to be low-safety significant. For example, a licensee may propose a change to its
verification practices and perform verifications on a samg ng basis Addit nally, the licensee
should identify the approach for evaluating the adequacy of QA trois f non-safety
related SSCs determined to be high-safety-significant. Augmented quality controls will likely
be warranted for these items
5.1.1 Regulations and Commitments

iccordance with the first principle, no exemptions fron irrent reqgulations are expected to
be needed to implement a graded QA proarar
The licensee’s QA program description should be revised to address GQA activities apphcable
to safety-related SSCs of low-safety-significance, including a dis g f how the
applicable requirements of Appendix B to 10 CFR Part 50 will be satisfied for that part of the
program in accordance with 10 CFR 50.34(b)(¢€ Tt nay be a nplished by a
discussion that identifies ex ept '§ 1O apf 1ble NRC re Jula y Q J iNnd ass ated
endorsed industry standards or by ir iding additional text that describes how Appendix B
will be satisfied (merely re-stating the Appendix B prov ns will not be acceptable The

submittal shoul




adjustments made to the Q IOVISIONS ass ate th eightee ‘enia of Appendix B
to 10 CFR Part 50 to describe how the 1eq 1ents e satisfied in 8 graded manner
While considerable flexibility may be exercise he QA p ) should be based on

standards of performance that are clear

Grading of QA activities will likely result in changes that reduce QA program commitments
relating 1o SSCs of low-safcty-significance. In that event e NRC would expect the
licensee tc submit a QA prograni change to the NRC in accordance with 10 CFR 50.54(a), as
discussed further in this section and in section 6

However, plant SSCs cannot be re-classifie s non-saf lated solely based on risk
considerations. Regulatory reqt nents in penc ection Vl(a of 10 CFR Part
100, 10 CFR 50.2 2 3 50.49(b)f and 10 CFR 50.65(b){1), prescribe the criteria for
determining which SSCs are safety-related and are subject to th ovisions of, Appendix B

to 10 CFR Part 50. However, GQA dc allo Or srences in QA controls for safety

related SSI

GQA programs shculd not result in either intended or effective changes in the design

conniguraticn, or tec MCE Q| ) 2NLS 01 145 St 1IgN or configuration

changes wou'd occur, fo en QA progré eductions re 1 a loss of

confidence of the SSC ty to ‘ 5 design f tion 'h censee should ensure

that changes ti

regulations

Other regulations, such as the _ ts of 10 CFR Part 21 orting of Defects and

Noncompliance," including provisions 3ting tc ' ts and commercial grade
) Cf 36, "Technical

the GQA program

commitments rec

Final Safety Analysis

correspondence (e.g

Licensees are expected to n tain control « , ensing base: lingly, changes
from current co Nt ) ‘gulatory guides . ¢ ' part of the graded
QA program should b , hed é } I ' ; nt 3! ' anged should be
documented, reviewe ] approved whe necessary ! v Cina > with 10

CFR 50.E4(a)
5.1.2 Grading of Quality Elements

After categorizing the system functions and subsequently the SSCs into or more safety
significance categorias as des d ‘ ut t jula , the licer should

apply appropriate QA controls for the va 3 cate ) T itical factor in achieving

the goals of the GQA ini for example by

1 o) Neer
an expert

r safety

ontained in the ‘,“ =
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5.2.4 Audits

Processes and work associated with low satety-significant SSC: may be audited less deeply
and less frequently than high-safety-significant activities. Surveillance, performance
monitoring, self-assessments, trend data or other activities may in some cases replace formal
audits in low-safety-significant areas

5.2.5 Staff Training and Qualification Requirements

The licens2es may establish different training and qualification requirements for personnel
performing tasks on low-safety-significant SSCs, however those personnel would need to
remain sufficiently technicaliy proficient in their assigned area of responsibility to provide
reasonable confidence that affected SSCs would be capable of performing their intended
functions. The licensee would need to meet the requirements of the applicable regulations
and technical specification requirements partain ng to training programs and statt
qualifications

5.2.6 Corrective Action

Corrective actions are important for all safety-related SSCs and the staff has therefore not
identified any portions of the Appendix B corrective action centrols which appear to be
candidates for grading

5.3 Performance Monitoring

The implementation of a performance mor
program continues to ens
the categorization proces:

™~ 7

section 2.5 of DG-106
As discussed in this regulatory guide, GQA programs do not ow in detail ali of the steps
inherent in other risk-informed regulatory decision-ma%ing apg itions as outlined in DG
1061, because many of the SSCs of interest in GQA programs are not modeled in the PRAs
and it may not be possible to quantify the effects of changed QA programs on the SSC’'s
erformance. For these reasons, a larger portion of the decision-makir g 1s left to the
discretion and judgement of licensee perscnnel wh rm > Integrated assessment
function (typically an expert pane

In the GQA program, the "operat

program assume considerable importance in 3 programs, and their ptability m
pivotai in the determination of the overall program aptability e licensee should
develop criteria for monitoring the performance of the low-safet gnificant SSCs based
upon risk insights developed during the safety-significance categorization process. The level
of the monitoring program (SSC, train. system, etc.) should provide the capability to
determine if, and when, the performance of the low-safety-significant SSCs deteriorates to

unacceptably low levels. As QA programs address ¢
maonitoring program should address both plar :
process and organizational effectiveness




$.3.1

QOperational Feedback

The GQA program should include a process (which is generally performed by licensees
irrespective of GQA) to evaluate plant and industry operational experience and the potential

”~ A

need to revise SSC safety significance categorizations or QA controls. Opaerating experience

~

and plant modifications are two sources of information that could give insights abcut the

effectiveness of a licensee’s GQA )gram and feedbac achanisms

QOperating Experience: Sources of ng experience data include: licensee
performance indic . communications, Institute of Nuclear Power
Operations (INPQ) and Electric Power Research Institute (EPRI) design reliability data,
Systematic Assessment of Licensee Performance (SALP) reports, licensee event
reports (LERs), NRC inspection reports, equipment maintenance histories, plant
performance reviews, reliability and unavailability data, equipment performance or
condition trending data, Nuclear Plant Reliability Data System (NPRDS), and quality
nts. The indust je data shou.d be evaluated for consistency

assurance assessme

th PRA assumpt

Plant Modifi

repiacements and parts thereot, mignht rect the saret jnificance determination of
selection of QA controls for low-safety-sig ant SSCs. Accordingly, the GQA
program should peri gvie ant mi at vith respect to their potential
impac S: ¢ cance dete Alternate the design change process

may include provisions to hat ¢ jes do n ffect SSC safety significance or

associated QA controls

t

A P o a0 . . n i e B 2 p - 7 -
A program assessment, which Couid be accomphsned in conjunction with similar

Maintenance rule provisions

the overall GQA process

(activities associated with safety significance determination, grading of QA controls

implementation of performance monitoring, a yplication of corrective actions) is being

effectively implemented and provide insights into whether the GQA program needs

} .

improvements. As part encies sno be evaluated and the

bases for whether the

assumptions) and ¢ yment of QA ntrols e 10 refie piant 4 n and ocperating

practi

nsiderec

A

e N

the

LOUA Pro

5.3.2

Ccrrective Actions

~

The licensee’s graded QA progr: would include strong and effective corrective action and

root-cause analysis, a

J \

be whether the

graded quality assurance t 1ents >Cs are su nt. 5, failures of low-safety

$im =
nea
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trending programs so that 3 licensee can asce! ' whether the reduction of the QA
controls may have resulted in an unac table decrease in an SSC’s performance

Licensee corrective act
cause of failures of SS
QA controls to determine if licensee established t;»'ff rmance criteria and/or quality elements
need to be changed. If the failure is determined to apply generically ther SSCs, or the
failure represents a potential common cause concern similar equipment installed in

ion or trending programs should identify, and determine the apparent

Cs, that meet licensee usrﬂ lished thresholds, under the less stringent

multiple svstems or if an excess number of tailures o hen further licensee
evaluations are warranted. An apparent cause determination is still warranted to screen the
failures in order to ascertain the necessity to perform more in depth evaluations. The
licensee’s response to negative performance trends may need to include an assessment of
the SSC's safety significance categorization, since the reduction in performance could affect

o~

the basis for assigning the SSC to the low-safety-significant category

The SSC risk-categorization methodology could be potentially a ted by the S% reliability
) T

assumptions, This he extent

that reliability was used as nsee teriof r geterminin P significance of the
SC that failed. Both the prob g iNg n-probabilis me | viously used should
be re-evaluated in )S€ Instances where 18 significant disparity between the analysis
)Ns and the observed ¢ 3. The GQA progran ntrois should be evaluated to

ne if they nee ) be strengthened as a rest t ailures jditionally, based

upon performance monitori g result the icensee m urth evaluate ith safety

significance categorization and assignment of Q Ntro ations where they

may be relaxed. Such changes would be evaluated as ¢ ussed in ot sections of this

guide

The recommende ! L 4 f pe SK-IN e 2QA s Y { s presented in this

chapter. Use of this form NSEES W p ensure the teness of the information

provided, will assist the C st n locating the informe 1, and will a8 ' shortening the

time needed for the revie Cess Jitionai guidance on style, compositic and A

specifications of safety analysis reports i ded in the Introduction of Revision 3 of

Regulatory Guide 1.70, "Standard Format and Content >afety Analysis Reports for Nuclear
" ‘

Power Plants (LWR Editio

6.1 GQA Program

he licensee’s ex
should be r

Proposec




The role of the staff who perform the integrated assessment function (expert panel)
p g F P

The piocess for determining the QA controls being applied to each safety-significance
category of SSCs.

A description of the adjustments proposed as part of the GQA progrem and how the
requirements of each of the criterion of Appendix B to 10 CFR 50 will be satisfied in a
graded manner.

Augmented QA controls for non-safety-related SSCs categorized as high-safety
significant.

Important assumptions including SSC functional capabilities and performance
attributes, which play a key role in supporting the acceptability of the QA program
change. Since continued satisfaction of these assumptions is necessary to maintain
the validity of the categorization process, these licensee commitments will need to be
reflected in the QAP description of the change

The operational feedback and enhanced corrective action mechanisms and processes
to adjust both safety significance categorization of SSCs and the associated QA
controls

The performance monitoring process, and SSC functional performance and availability
attributes which form the basis of the proposed change

6.2 Plant Data and Engineering Evaluation

Licensees may submit the following information as a separate document to suppcrt the
proposed GC A submittal. This information should be available for staff review at the
licensee'’s offices

6.2.1 Systems Pertinent to GQA

Summarize design and operating features of systems where changes to the QA program are
planned, and systems supported by the systems where changes to the QA program are
planned. For each system, include a table summarizing key design and operating data
Values that are used in the analysis shouid be identified and justified. Refer to appendices or
other documents (e.g., specific s2ctions of the FSAR or design bases documents) as
necessary for more details. Sysw.™s to be considered should include the pertinent portions
of all systems modeled in the plant-specific probabilistic analysis

6.2.2 Status of SSCs

All SSCs whose QA program control is proposed to be changed should be listed in a table
which should include (at a8 minimum) the plant’s SSC label, the current QA categorization (by
default all safety-related SSCs will initially have a "high" QA categorization), the proposed
QA categorization, associated correlation with system functions, and a brief explanation of
the justification for the proposed change




6.2.3 Plant Operating Experience

Surnmarize any major events involving failures whose occurrence was attributable to
inadequate or improperly applied QA controls at this plant. Include in this summary any
lessons learned from these events and indicate actions taken to prevent or minimize
recurrence of the events

6.2.4 Engineering Evaluation

In addition to the general documentation requirements identified in DG-1061, "An Approach
for Using Probabilistic Risk Assessment in Risk-informed Decisions on Plant-Specific Changes
to the Current Licensing Basis" (Ref. 2), provide justification of the plant’s continued
compliance with applicable rules and reguiations, and provide a complete agescription of each
Issue considered for the engineering evaluation and a discussion of how the resolution of
each issue impacts the categorization of SSCs. All information should be provided in the
main report

Documentation should also be available describing the methods and techniques used for
developing quantitative and quahtative risk insights used to support the categorization the
safety significance of SSCs. All risk studies used should be clearly identified, including the
date and the version of he stuaies as applicable. Other documentation should include a
gescription of

(1) The review process whereby the risk studies, the findings of the review process, and
the licensees response to any questions or comments raised by the reviewers

How the importance measures were calculated and used (including the guidelines to
categorize if applicable). This information should be augmented by technical
description on how the lir titations associated with the use of importance measures
discussed in Chapter 4.1.2.1 were resolved

General guidance on acceptable documentation for the content and guality of risk studies
used to support a risk informed application can be found in DG-10681 "An approach for using
probabilistic risk assessment in Risk- nformed decisions on plant-specific changes to the
current licensing basis."
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