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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

Mr. Gordon Bischoff, Manager

Owners Group Program Management Office
Westinghouse Electric Company

P.0. Box 355

Pittsburgh, PA 15230-0355

SUBJECT:  FINAL SAFETY EVALUATION FOR PRESSURIZED WATER REACTOR
OWNERS GROUP (PWROG) TOPICAL REPORT (TR) WCAP-15981-NP,
"POST ACCIDENT MONITORING INSTRUMENTATION RE-DEFINITION FOR
WESTINGHOUSE NSSS [NUCLEAR STEAM SUPPLY SYSTEM] PLANTS”
{TAC NO. MC4524)

. Dear Mr. Bischoff:

By letter dated September 17, 2004, the PWROG (formerly the Westinghouse Owners Group)
submitted TR WCAP-15981-NP, “Post Accident Monitoring instrumentation Re-Definition for
Westinghouse NSSS Piants,” to the U.S. Nuclear Regulatory Commission (NRC) staff. The
PWROG submitted supplemental information in response to the NRC’s request for additional
information by letters dated March 20, 2006, August 10, 2006, June 28, 2007, and August 22,
2007. The PWROG also provided supplemental information.in handouts during a

September 20, 2007, NRC public meeting. By letter dated Oclober 22, 2007, an NRC draft
safety evaluation (SE) regarding our approvai of WCAP-15981-NP was provided for PWROG
review and comments. By letter dated December 21, 2007, the PWROG commented on the
draft SE. The NRC staff's disposition of PWROG's comments on the draft SE are discussed in
the attachment to the final SE enclosed with this letter.

The NRC staff has found that WCAP-15981-NP is acceptable for referencing in licensing
applications for Westinghouse designed pressurized water reactors to the extent specified and
under the limitations delineated in the TR and in the enclosed fina! SE. The final SE defines the

basis for our acceptance of the TR.

Our acceptance applies only to material provided in the subject TR. We do not intend fo repeat
our review of the acceptable material described in the TR. When the TR appears as a reference
in license applications, our review will ensure that the material presented applies to the specific
plant invoived. License amendment requests that deviate from this TR will be subject to a plant-
specific review in accordance with applicable review standards.

In accordance with the guidance provided on the NRC website, we request that PWROG publish
an accepted version of this TR within three months of receipt of this letter. The accepted version
shall incorporate this letter and the enclosed final SE after the title page. Also, it must contain
historical review information, including NRC requests for additional information and your
responses. The accepted version shall include an "-A" (desrgnatmg accepted) following the TR
identification symbol .
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- If future changes to the NRC's regulatory requirements affect the acceptability of this TR, the
PWROG and/or licensees referencing it will be expected to revise the TR appropnately or justify
its continued applicability for subsequent referencing.

Sincerely,

Ho K. Nieh, Deputy Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 694
Enclosure: Final SE

cc wiencl:

- Mr. James A. Gresham, Manager
Regulatory Compliance and Plant Licensing
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA 15230-0355
greshaja@westinghouse.com
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 26555-0001 _

FINAL SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

TOPICAL REPORT (TR) WCAP-15981-NP

“POST ACCIDENT MONITORING INSTRUMENTATION RE-DEFINITION FOR

WESTINGHOUSE NSSS [NUCLEAR STEAM SUPPLY SYSTEM] PLANTS"

PRESSURIZED WATER REACTOR OWNERS GROUP

PROJECT NO. 694

1.0 ' INTRODUCTION AND BACKGROUND N

By letter dated September 17, 2004 (Reference 1), the Pressurized Water Reactor Owners
Group (PWROG) (formerly the Westinghouse Owners Group) submitted Topical Report (TR)
WCAP-15981-NP, “Post Accident Monitoring Re-Definition for Westinghouse NSSS Plants,” for
U.S. Nuclear Regulatory Commission (NRC) staff review. In response to the NRC staff's
requests for additional information by e-mails dated April 11, 2005, and May 10, 2006, the
PWROG submitted supplemental material by letters dated March 20, 2006 (Reference 2),

- August 10, 2006 (Reference 3), June 28, 2007 (Reference 4), and August 22, 2007
(Reference 14). The PWROG also provided supplemental information in handouts during a
September 20, 2007, NRC public meeting (Reference 15).

TR WCAP-15981 NP provides technical justification for identifying Post Accident Monitoring

" (PAM} instrumentation that should be included in the Technical Specifications (T8S) for
Westinghouse Nuclear Steam Supply System (NSSS) plants. in addition, TR WCAP-15881-NP

. provides a methodology to be used by licensees to reassess the PAM instrumentation that

~ should be included in the plant-specific TS. TR WCAP-15981-NP was not submitted as a risk-
informed application pursuant to Regulatory Guide {RG) 1.174, "An Approach for Using
Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the
Licensing Basis,” dated November 2002 (Reference 5), but uses probabilistic risk assessment
{PRA) information as one element of the overall method to determine the instrumentation to be
included in the PAM TS. Given that TR WCAP-15981-NP is not risk-informed, the NRC staff
undertook a review of the methodology in order {o provide perspectives into how PRA and other
information (e.g., Emergency Operating Procedures (EOPs), Severe Accident Management
Guidelines (SAMGs), and the Emergency Plan (EP)) would be used collechvely to identify
instrumentation for inclusion in the PAM TS.

Section 3.2 of this safety evaluation (SE) provides the results of the NRC staff's evaiuation of the
instrumentation that should be included in the PAM TS, and the instrumentation that can be
relocated from the PAM TS, for Westinghouse NSSS plants. The NRC staff's evaluation of the
alternate PAM instrumentation proposed in TR WCAP-15981-NP, is also provided in Section
3.2.21. Section 3.3 of this SE provides the results of the NRC staff's evaluation of the
methodology to be used by licensees to reassess the PAM instrumentation that shouid be
included in the plant-specific TS.

ENCLOSURE
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2,0 REGULATORY EVALUATION

The primary purpose of PAM instrumentation is to display plant variables that provide

. information required by the control room operator during accident situations. This information
provides the necessary support for the operator to take manual actions to initiate safety systems
and other appropriate systems |mportant to safety.

2.1 Apphcable Reguiations

Criterion 13, “Instrumentation and control,” of Appendix A to Title 10 of Part 50 of the Code of
Federal Regulations (10 CFR), requires operating reactor licensees to provide instrumentation to
monitor variables and systems over their anticipated ranges for accident condmons as
appropriate to ensure adequate safety.

Criterion 19, “Control room,” of Appendix A of 10 CFR Part 50 requires operating reactor
licensees to provide a control room from which actions can be taken to maintain the nuciear
power unit in a safe condition under accident conditions, including loss-of-coolant accidents.

The regulation at 10 CFR 50.36(c)}{(2)(ii)}{C) requires that TS limiting conditions for operation
(L.COs) of a nuclear reactor be established for a structure, system, or component (SSC) that is
part of the primary success path and which functions or actuates to mitigate a design-basis
accident (DBA) or transient that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier.

The regulation at 10 CFR 50.36(c)X2)ii}(D) requires that TS LCOs of a nuclear reactor be
established for a SSC which operating experience or PRA has shown to be significant to public
health and safety.

2.2 Applicable Regulatory Criteria/Guidelings

RG 1.97, “Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident,” dated May 1983 (Reference 6),
describes a method acceptable to the NRC staff for complying with the Commission’s
reguiations to provide instrurnentation for monitoring plant variables and systems during and
after an accident.

-RG 1.97 groups the monitored variables into five types. Each type separates the variables
based on the general purpose (or function) of the variables. Individual variables may be
monitored for multiple functions and therefore belong to multiple types. -

. Type A variables provide the primary information required to permit the control room
operator to take specific manually controlied actions for which no automatic control is
provided and that are required for safety systems to accomplish their safety functlon for
design basis events.

. Type B variables provide information to indicate whether plant safety functions are being
accomplished.
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. Type C variables provide information to indicate the potential for being breached or the
actual breach of the barriers 1o fission product releases.

. Type D variables provide information {o indicate the operation of individual safety
systems and other systems important to safety.

. Type E variables provide information for use in determining the magnitude of a release of
radioactive materials and continual assessment of such releases.

RG 1.97 providés design and qualification criteria separated into three categories that provide a
graded approach depending on the importance to safety of the measurement of a specific
variable. The categories, and the design and qualification criteria associated with each

" category, are described in RG 1.97. The monitoring of individual variables for multiple functions
may result in an individual variable needing to meet multiple design and qualification criteria and
as a result belonging to multiple categories.

. Category 1 provides for full qualification, redundancy, and continuous real-time dispiay,
and on-site Class 1E power sources.

. Catégory 2 provides for qualification but is less stringent in that it does not inciude
seismic qualification, redundancy, or continuous display, and only a highly-reliable power
source is needed.

v Category 3 provides for high-quality commerciai-grade equipment and only offsite power
is needed. ' . .

This mixture of type and category resulls in several instruments that need to-meet multiple type
and category combinations. In cases were a single variable needs to-monitor multiple functions,
some licensees have provided one set of instrumentation that meets the highest category criteria
of the multiple functions for that variable.

2.3 Reguiatory Criteria/Guidelines Applicable To PRA

General-guidance for evaluating the technical basis of proposed risk-informed changes is
provided in Chapter 19.0 of NUREG-0800, Standard Review Plan (SRP) (Reference 7).

" SRP Chapter 19, Appendix D, “Use of Risk Information in Review of Non-Risk-Informed License
Amendment Requests,” provides guidance to the NRC staff in determining if *special
circumstances” exist for license amendment requests that are not risk-informed. Special
circumstances would exist if, even though the application is in compliance with existing
regulatory requirements, concerns associated with the application are identified regarding
adequate protection of the public. Per the guidance of Appendix D, the NRC staff used
elements of the risk-informed decisionmaking process described in RG 1.174 to focus the
review. .

Although the guidance presented in RG 1.174 does not constitute a definition of adequate
protection, it does provide an appropriate set of guidelines that can be used in the initial process
in determining the potential for “special circumstances” and in providing a basis for finding that
there is reasonable assurance of adequate protection by compliance with the existing regulatory
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requirements. In addition, SRP Chapler 19 and RG 1.174 state that a risk-informed application
should be evaluated {0 ensure that the proposed change{s) meet five key safety principles:

. -The proposed change meets the current regulations unless it is exblicitly related to a
requested exemption or rule change.

. ~ The proposed change is consisient with the defense-in-depth philosophy.

. The proposed change maintains sufficient safety margins.

. When the proposed changes increase risk, i.e., core damage frequericy (CDF)or large

early release frequency (LERF), the increases should be small and consistent with the
intent of the Commission's Safety Goal Policy.

. The impact of the proposed change should be monitored using performance
measurement strategies.

The quality of the PRA supporting the change must be compatible with the safety implications of
the TS change being requested, and the degree to which the decision relies on the risk

- information. SRP Chapter 19.1, "Determining the Technical Adequacy of Probabilistic Risk
Assessment Resuits for Risk-Informed Activities” {(Reference 8), provides guidance for
determining the technical adequacy of PRA results for risk-informed activities.

RG 1.174 and RG 1.177, "An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Technical Specifications” (Reference 9), provide specific guidance and acceptance guidelines
for assessing the impact of licensing basis changes, including proposed permanent TS changes.

The NRC staff considered the above guidance in assessing the proposed TS changes, but did
not perform an in-depth review of every item since TR WCAP-15981-NP was not risk-informed.

3.0 TECHNICAL EVALUATION

3.1 Description of the Proposed Change

PAM instrumentation provides information required by the contro! room operators during:
accident situations to {1) provide information required to permit the control room operators to

. take preplanned manual actions to accomplish safe plant shutdown; (2) determine whether the

. reactor trip, engineered safety features systems, and manually initiated safety systems, and
other systems important to safety are performing their intended functions; and (3) provide -
information that enable the control room operators to determine the potential for causing a gross

. breach of the barriers to reactivity release and to determine if a gross breach of a bairier ha .
occurred. :

TS 3.3.3 of the Standard TSs for Westinghouse plants (NUREG-1431 [Reference 10}), contains
a generic list of PAM instruments for Westinghouse NSSS plants, and also contains a reviewer's
note that states that a plant should include all of its plant-specific RG 1.97 Type A
instrumentation and Category 1 instrumentation in the PAM TS, The generic list of PAM
instrumentation was developed in the late 1980's based on DBA requirements and generic

WCAP-15981-NP-A September 2008
Revision 0



viii

- 5 -

insights from PRAs available at that time. TR WCAP-15981-NP states that the associated
changes to NUREG-1431 (that have been reviewed by the NRC staff in TR WCAP-15981-NP)
will be included in a Technical Specifications Task Force (TSTF) Traveler for submission to the
NRC at a later date. It was the NRC staff’s initial understanding that the TSTF would revise the
generic list of PAM instrumentation on Table 3.3.3-1 of TS 3.3.3, “PAM Instrumentation,” in
NUREG-1431. The NRC staff believes thal a revised list of PAM instrumentation on
Table 3.3.3-1 of TS 3.3.3 couid be misinterpreted by plants that do not plan to apply TR-WCAP-
15981-NP. During a September 20, 2007, NRC public meeting (Reference 15), the PWROG
clarified that instead of revising the generic list of PAM instrumentation on Table 3.3.3-1of TS
3.3.3, that an additional Reviewer’s Note to TS 3.3.3 would be added that would provide

. licensees with an option of revising their plant-specific PAM table to reflect the PAM
instrumentation that satisfies Criteria 3 and/or 4 of 10 CFR 50.36 based on the methodology
contained in TR WCAP-15981. The NRC staff is in agreement with this approach.

The PAM instrumentation that is currently included in TS 3.3.3 was selected based on
application of the following criteria contained in 10 CFR Part 50.36(c){(2)ii):

. Criterion 1: Installed instrumentation that is used to detect, and indicate in the controi
room, a significant abnormal degradation of the reactor coolant pressure boundary.

. Criterion 2: A process variable, design feature, or operating restriction that is an initial
condition of a DBA or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

. Criterion 3: A SSC thatis part of the primary success path and which functions or
actuates to mitigate a DBA or transient that either assumes the fanlure of or presents a
challenge to the integrity of a fission’ product barrier.

. Criterion 4: A SSC which operatlng experience or PRA has shown to be significant to
public health and safety.

The fourth criterion was added to 10 CFR 50.36 in 1995, to reflect the insights gained from PRA,
Such insights were not widely known or.available at the time when TS 3.3.3 was issued in
Revision 0 of NUREG-1431.

TR WCAP-15981-NP provides a methodology to be used by licensees to reassess the PAM
instrumentation that should be included in the plant-specific PAM TS. The plant-specific
implementation of the TR WCAP-15981-NP methodology requires a plant-specific evaluation of
the instrumentation assumed or credited in the plant’s: (1) DBAs, (2) EOPs, (3) PRA,

(4) SAMGs, and (5) EP lmplementlng procedures. it is noted in TR WCAP-15981-NP that the
purpose of the PAM instrumentation is to provide the necessary indications in a post accident
environment. Thus, in evaluating instrumentation for retention in the PAM T8, the methodology
in TR WCAP-15881-NP focuses on instrumentation that satisfies Criteria 3 or 4 of 10 CFR
50.36(cH2)(ii).

The NRC staff position on which RG 1.97 variables should be included in the PAM TS, as stated:
. Ina May 1988 letter from T. E. Murley to W. S. Wilgus (Reference 11), has been that aii Type A
variables and all non-Type A Category 1 variables should be included in the PAM TS.

WCAP-15981-NP-A ' : September 2008
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TR WCAP-15981-NP provides recommended changes to the list of variables that should be
included in the PAM TS. The basis for these changes is the PWROG's position that variables
that satisfy 10 CFR 50.36(c)2Xii) Criterion 3 or 4 should be included in the PAM TS. The TR
WCAP-15981-NP recommended that instrumentation that satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii) should be classified as Type A instrumentation and instrumentation that satisfies
Criterion 4 of 10 CFR 50.36(c){2)(ii) should be classified as Category 1 instrumentation. The TR
WCAP-15981-NP also recommended that instrumentation that do not satisfy either Criterion 3 or
4 of 10 CFR 50.36(c)(2)ii) but are currently in PAM TS could be downgraded in category and
relocated from the PAM TS to licensee controlled documents.

The PWROG performed an analysis in TR WCAP-15981-NP to reevaluate the PAM variables
against Criterion 3 and 4 of 10 CFR 5§0.368(c)(2){ii) based on how each variable is used in
accident management at Westinghouse NSSS plants, Based on the results of that analysis, TR
WCAP-15981-NP recommends type and/or calegory changes for several variables. In some
cases, this includes-a change to the category of a variable, a change to the type of a variable, or
a change to both the type and category of a variable.

TR WCAP-15981-NP proposes that the following variables be included in the PAM TS:

Neutron Flux (Power Range)
Reactor Coolant System (RCS) Pressure
Core Exit Temperature
High Head Safety Injection Flow
Refueling Water Storage Tank Level
Containment Pressure
Containment Isolation Valve Position
Pressurizer Level
Steam Generator Level (Wide Range)
Steam Generator Pressure

* Auxiliary Feedwater Flow
Containment Area Radiation (High Range)

L T A I T T T S T S

TR WCAP-15981-NP proposes that the following variables be relocated from the PAM TS:

Neutron Flux (Source Range)
"“RCS Hot-Leg Temperature
RCS Cold-Leg Temperature
Reactor Veéssel Water Level
Subcooling Margin
Containment Sump Water Level (Wide Range)
Condensate Storage Tank Level

TR WCAP-15981-NP also proposes that the following other PAM variables, which are not
usually included in the PAM TS (but which may be included in the PAM TSs of other
Weslinghouse NSSS plants that have not converted to NUREG-1431) should be relocated from
the PAM TS: oL : : :

"WCAP-15981-NP-A September 2008
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Containment Sump Water Level (Narrow Range)
Containment Hydrogen

- Pressurizer Pressure
RCS Radiation Level

. Steam Generator Level (Narrow Range)
Pressurizer Power Operated Relief Valve (PORV) Position
Pressurizer PORV Block Valve Position
Pressurizer Safety Valve Position
Radiation Effluent .
Auxiliary Feedwater Valve Position
Boric Acid Tank Level .
Containment Enclosure Negative Pressure
Residual Heat Removai Flow
Spray Additive Tank Level
Component Cooling Water Temperature
Component Cooling Water Flow
Service Water Temperature
Service Water Flow

* & ® 4 0 & v e s e et s 8 4 e s e o

3.2  Deterministic Evaluation of the Proposed Changes

Sections 3.2.1 to 3.2.22 provide the NRC staff's evaluation of the proposed changes for each
parameter identified in Section 3.1.

3.2.1 Neutron Flux {Power Range)

RG 1.97 recommends that Type B.Category 1 instrumentation be provided to monitor Neutron
Fiux from 10 to 100 percent full power to provide function detection and accomplishment of
mitigation of the Reactivity Control function. TR WCAP-15981-NP recommends that the
Neutron Flux (Power Range) portion of the RG 1.97 recommended range remain as a Type B -

. Category 1 variable. Therefore, TR WCAP-15981-NP concluded that Neutron Flux (Power
Range) satisfies Criterion 4 of 10 CFR 50.36(c)(2){#) 2nd should be included in the PAM TS.
The NRC staff agrees with this conclusion. o

© 3.2.2 Neutron Flux (Source Range)

RG 1.97 recommends that Type B Category 1 instrumentation be provided o monitor Neutron
Flux from 10 to 100 percent full power 1o provide function detection and accomplishment of
mitigation of the Reactivity Control function. TR WCAP-15981-NP recommends that the
Neutron Flux (Source Range) portion of the RG 1.97 recommended range be reclassified as
Type B Category 3 and be relocated from the PAM TS. The justification provided in TR
WCAP-15881-NP is that Neutron Flux (Power Range) provides the most direct indication of the
accomplishment of the Reactivity Control function. Neutron Flux (Source Range) provides '
verification of the automatic actuation of the RPS and is therefore a Type B variable and
provides diagnostics of continued subcriticality during RCS cooldown and depressurization and
should be reclassified as a Category 3 variable. Therefore, TR WCAP-15981-NP conciuded
that Neutron Flux (Source Range) does not satisfy either Criterion 3or4 of 10 CFR- =~
50.36{c)(2)(ii} and does not need to be included in the PAM TS. ' .
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However, TR WCAP-15981-NP does not discuss instrumentation to be used to provide an early
indication of a return to criticality. Neutron Flux {Source Range) instrumentation provides this
information. In a letter dated August 22, 2007 (Reference 14), the PWROG provided additional
clarification to support the RAI responses documented in a letter dated June 28, 2007. The
letter dated August 22, 2007 (Reference 14), states that RCS Boron concentration provides
information to ensure adequate shutdown margin. However, TR WCAP-15981-NP has not
proposed that RCS Boron Concentration be upgraded to a Category 1 variable in lieu of Neutron
Flux (Source Range). Based on the information provided, the NRC staff does not agree with the
proposed reclassification of Neutron Flux (Source Range) and concludes that Neutron Flux
(Source Range) should be included in the PAM TS.

3.2.3 RCS Hot-l.eg Water Temperature

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor RCS Hot-
Leg Water Temperature to provide function detection, accomplishment of mitigation, verification,
and long-term surveillance of the Core Cooling function. TR WCAP-15981-NP recommends

" that RCS Hot-Leg Water Temperature be reclassified as Type B Category 3 and be relocated

- from the PAM TS. The justification provided in TR WCAP-15981-NP is that Core Exit
Temperature provides the most direct indication of the accomplishment of the Core Cooling
function. RCS Hol-Leg Water Temperature provides confirmatory information to indicate
whether the Core Codling function is being accomplished and is, therefore, a Type B variable
and provides backup diagnostics to the Core Exit Temperature and High Head Safety Injection
Flow indications and should be reclassified as a Category 3 variable. Therefore, TR WCAP-
15981-NP concluded that RCS Hot-Leg Water Temperature does not satisfy either Criterion 3 or
4 of 10 CFR 50.36(c)2)ii) and does not need to be included in the PAM TS.

Because High Head Safety Injection Flow is a second key variable for the accomplishment of the

. Core Cooling function and is included in the PAM TS (see Section 3.2.9), the NRC staff agrees -
that RCS Hot-Leg Water Temperature can be reclassified as a Type B Category 3 variable and
does not need to be included in the PAM.

3.24 RCS Cold-Leg Water Temperature

RG 1.97 recommends that Type B Category 1 instrumentation be provided 1o monitor RCS Cold-
Leg Water Temperature to provide function detection, accomplishment of mitigation, verification,
and long-term surveillance of the Core Cooling function. TR WCAP-15981-NP recommends
that RCS Cold-Leg Water Temperature be reclassified as Type B Category 3 and be relocated
from the PAM TS. The justification provided in TR WCAP-15981-NP is that Core Exit

- Temperature provides the most direct indication of the accomplishment of the Core Cooling
“function. RCS Cold-Leg Water Temperature provides confirmatory information to indicate

- whether the Core Cooling function is being accomplished and is, therefore, a Type B variable
and provides backup diagnostics to the Core Exit Temperature and High Head Safety Injection
Flow indications and should be reclassified as a Category 3 variable. Therefore, TR
WCAP-15981-NP concluded that RCS Cold-Leg Water Temperature does not satisfy either
Criterion 3 or 4 of 10 CFR 50.36(c)2)ii} and does not need to be included in the PAM TS. -

The information provided by the PWROG during a September 20, 2007, NRC public meeting
{Reference 15), indicated that the RCS cold-leg water temperalure is used in the critical safely
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function (CSF) status trees of the Emergency Response Guidelines (ERG) for Westinghouse
NSSS manufactured plants to direct the operators 10 a function restoration guideline, FR-P.1,
which provides actions to avoid or limit pressurized thermal shock (PTS) to the reactor vessel.
The generic probabilistic risk assessment (PRAY) information provided in Appendix A to TR
WCAP-15981-NP does not show that the PTS, and thus, the RCS cold-leg water temperature
indication used by the operators to avoid the PTS, are risk significant. Therefore, the NRC staff
agrees with the PWROG that based upon the generic assessment, the RCS cold-leg water
temperature does not satisfy Criterion 4 of 10 CFR 50.36(c){2) {ii) and need not be included in
PAM TS. However, licensees will need to confirm whether this instrument should be retained in
the plant-specific TS using the methodology in TR WCAP-15981-NP.

3.2.5 RCS Pressure

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor RCS -
Pressure to provide function detection and accomplishment of mitigation, verification, and long-

term surveillance of the Core Cooling function. TR WCAP-15981-NP recommends that RCS

Pressure remains as a Type B Category 1 variable and aiso be classified as a Type A variable

for the Core Cooling function. Therefore, TR WCAP-15981-NP concluded that RCS Pressure
“salisfies Criterion 3 and 4 of 10 CFR 50.36(c){2)ii) and should be included in the PAM TS The

NRC staff agrees with this conclusion.

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor RCS

. Pressure {o provide function detection and accomplishment of mitigation of the Maintaining RCS
Integrity function. TR WCAP-15981-NP recommends that RCS Pressure remains as a Type B
Calegory 1 variable. Therefore, TR WCAP-15981-NP concluded that RCS Pressure satisfies
Criterion 4 of 10 CFR 50.38(c){2)ii} and should be included in the PAM TS. The NRC staff

- agrees with this conclusion, .

RG 1.97 recommends that Type C Category 1 instrumentation be provided to monitor RCS
- Pressure to provide detection of potential for or actual breach, accomplishment of mitigation,
and long-term surveillance of the Reactor Coolant Pressure Boundary function. TR WCAP-
15981-NP recommends that RCS Pressure remains as a Type C Category 1 variable.
Therefore, TR WCAP-15981-NP concluded that RCS Pressure satisfies Criterion 4 of 10 CFR {
50.36(c}2)i) and should be included in the PAM TS. The NRC staff agrees with this
conclusion.

RG 1.97 recommends that Type C Category 1 instrumentation be provided to monitor RCS
Pressure to provide detection of potential for breach and accomplishment of mitigation of the
Containment function. The letter dated August 22, 2007 (Reference 14), provides justification
that RCS Pressure above the normal operating pressure is not a threat to containment integrity
and, therefore, RCS Pressure is not considered to be an indicator of a potential breach and
accomplishment of mitigation of the Containment function. The NRC staff agrees with this

- conclusion. Therefore, RCS Pressure does not need to be considered a Type C Category 1
variable for the Containment function and does not need to be included in the PAM TS for the
Containment function.

TR WCAP-15981-NP recommends that RCS Pressure also be classified as a Type D
Category 1 key variable to monitor Primary Coolant System status. The letter dated August 22,

September 2008
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2007 (Reference 14), provides justification that the RCS Pressure used in conjunction with Core
Exit Temperature provides indication thal there are no large breaches of the reactor coolant
pressure boundary and that the primary system function of removing decay heat to the steam
generators is available. The NRC staff agrees with this conclusion. Therefore, RCS Pressure
can be considered a Type D Category 1 key variable for Primary Coolant System status and
should be included in the PAM TS for Primary Coolant System status.

3.2.6 Core Exit Temperature

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor Core Exit
Temperature to provide verification of the Core Cooling function. TR WCAP-15981-NP
recommends that the Core Exit Temperature remains as a Type B Category 1 variable and also
be classified as a Type A variable for the Core Cooling function. Therefore, TR WCAP-15981-
NP concluded that Core Exit Temperature satisfies Criterion 3 and 4 of 10 CFR 50.36(cX2)(ii)
and should be included in the PAM TS. The NRC staff agrees with this conclusion.

RG 1.97 recommends that Type C Category 1 instrumentation be provided to monitor Core Exit
Temperature to provide detection of potential for breach, accomplishment of mitigation, and
long-term surveillance of the Fuel Cladding function. TR WCAP-15981-NP recommends that
Core Exit Temperature remains as a Type C Category 1 variable. Therefore, TR WCAP-15981-
NP concluded that Core Exit Temperature satisfies Criterion 4 of 10 CFR 50.38(c)2)ii) and
should be included in the PAM TS. The NRC staff agrees with this conclusion.

TR WCAP-15981-NP recommends that Core Exit Temperature also be classified as a Type B

. Category 1 key variable for the Maintaining RCS Integrity function. The letter dated August 22,

' 2007 (Reference 14), provides justification that Core Exit Temperature in conjunction with RCS
Pressure can identify when pressurized thermal shock conditions are being approached and

. would be an indicator for the Maintaining RCS Integrity function. The NRC staff agrees with this
conclusion. Therefore, Core Exit Temperature can be considered a Type B Category tkey
variable for the Maintaining RCS Integrity function and shouid be included in the PAM TS for the
Maintaining RCS Integrity function.

TR WCAP-15981-NP recommends that Core Exit Temperature also be classified as a Type C
Category 1 key variable for the Reactor Coolant Pressure Boundary function. The letter dated ;
August 22, 2007 (Reference 14), provides justification that the Core Exit Temperature used in :
-conjunction with RCS Pressure provides indication that there are no large breaches of the
reactor coolant pressure boundary and that the primary system function of removing decay heat
to the steam generalors is available. The NRC staff agrees with this conclusion. Therefore, :
Core Exit Temperature can be considered a Type C Category 1 key variable for the Reactor
Coolant Pressure Boundary function and should be lncluded in the PAM TS for the Reactor
Coolant Pressure Boundary function.

TR WCAP-15981-NP recommeénds that Core Exit Temperature also be classified as a Type D -
Category 1 key variable to monitor Primary Coolant System status. The letter dated August 22,
2007 (Reference 14), provides justification that the Core Exit Temperature used in conjunction
with RCS Pressure provides indication that there are no large breaches of the reactor coolant
pressure boundary and that the primary system function of removing decay heat to the steam ~
generators is available. ‘The NRC staff agrees with this conclusion. Therefore, Core Exit
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Temperature can be consndered aTypeD Category 1 key variable for the anary Coolant
System status.

'3.2.7 Reaclor Vesse! Water Level

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor Reactor
Vessel Water Level (RVLIS), or Coolant Inventory, to provide verification and accomplishment of
mitigation for the Core Cooling function. TR WCAP-15981-NP recommends that Reactor Vessel
Water Level be reclassified as Type B Category 3 and be relocated from the PAM TS. The
justification provided in TR WCAP-15981-NP is that Core Exit Temperature provides the most
direct indication of the accomplishment of the Core Cooling function. Reactor Vessel Water
Level provides information o indicate whether the Core Cooling function is being accomplished
and is, therefore, a Type B variable and provides backup diagnostics fo the Core Exit
Temperature indication and should be reclassified as a Category 3 variable. Therefore, TR X
WCAP-15981-NP concluded that Reactor Vessel Water Level does not satisfy either Cntenon 3
or 4 of 10 CFR 50.36(c){2)(ii} and does not need to be included in the PAM TS.

The information provided by the PWROG during a September 20, 2007, NRC public meeting
{Reference 15) indicated that the RVLIS is used in the CSF status irees of the ERG for
Westinghouse NSSS manufactured plants to direct the operators to the function restoration
guidelines, including (1) FR-C.1 and FR-C.2 that provide actions to restore an adequate core
cooling, and (2) FR-1.1 through FR-1.3 that provide actions to restore RCS inventory. The

. generic PRA information provided in Appendix A to TR WCAP-15981-NP does not show that the
RVLIS used in FR-C.1 and FR-C.2 for core cooling and FR-1.1 through FR-1.3 for RCS inventory
restoration is risk significant. Therefore, the NRC staff agrees with the PWROG that based
upon the generic assessment, the RVLIS does not satisfy Criterion 4 of 10 CFR 50.36(cX2Xii)

- and need not be included in PAM TS. However, licensees will need to confirm whether this

.instrument should be retained in the plant-specific TS using the methodology in TR
WCAP-15981-NP. ’

-3.2.8 RCS Subcooling

.RG 1.97 recommends that Type B Category 2 instrumentation be provided to monitor RCS
‘Subcooling or Degrees of Subcooling o provide verification and analysis of pleanl conditions of
the Core Cooling function. TR WCAP-15981-NP recommends that RCS Subcooling be
reclassified as Type B Category 3 and be relocated from the PAM TS. The justification provided
in TR WCAP-15981-NP is that Core Exit Temperature and RCS Pressure are inputs to RCS
Subcooling and provide the most direct indication of the accomplishment of the Core Cooling

" function. RCS Subcooling provides information to indicate whether the Core Cooling function is
being accomplished. Therefore, it is a Type B variable and is a backup to Core Exit
Temperature and RCS Pressure and should be reclassified as a Category 3 variable.

. Therefore, TR WCAP-15981-NP concluded that RCS Subcooling does not satisfy either
Criterion 3 or 4 of 10 CFR 50.38(c)(2){ii) and does not need to be included in the PAM TS.

The NRC staff agrees with the conclusion that RCS Subcooling is not a key variable for the Core
Cooling function and may be relocated from the PAM TS.

The letter dated August 22, 2007 (Reference 14) discusses the Core Exit Temperature and RCS
“Pressure instrumentation that are inputs to the RCS Subcooling indication. However, this
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discussion only provides justification as to why RCS Subcooling does not satisfy either Criterion
3 or 4 of 10 CFR 50.36(c)2)ii) and, therefore, does not need to be classified as Category 1 and
does not need to be inciuded in the PAM TS. This discussion did not provide justification for
reclassifying RCS Subcooling from Type B Category 2 to Type B Category 3. Therefore, the
NRC staff does not have sufficient information to make a determination on the reclassification of
RCS Subcooling. RCS Subcooling should remain classified as a Type B Category 2 variable.

329 High Head Safety Injection Flow

RG 1.97 recommends that Type D Category 2 instrumentation be provided to monitor High Head
Safety Injection Flow or Flow in High Pressure Injection System to monitor the operation of the
Safety injection Systems. TR WCAP-15981-NP recommends thai High Head Safety Injection
Flow also be classified as a Type B Category 1 key variable for the Core Cooling function as it
-provides information for the verification of automatic actuation of safety injection and direct
information to verify the operation of safety injection to maintain the inventory for the Core
Cooling function. TR WCAP-15981-NP concluded that High Head Safety Injection Flow satisfies
Criterion 4 of 10 CFR 50.36{c)X2)ii) and should be included in the PAM TS. The NRC staff

- agrees with this conclusion, .

3.2.10 Refueling Water Storage Tank Level

RG 1.97 recommends that Type D Category 2 instrumentation be provided to monitor Refueling
Water Storage Tank Level to monitor the operation of the Safety Injection Systems. TR
WCAP-15981-NP recommends that Refueling Water Storage Tank Leve! also be classified as a
Type D Category 1 variable because it provides information on the accomplishment of Safety
Injection System function. For plants with manual switchover to Emergency Core Cooling
System (ECCS) recirculation, Refueling Water Storage Tank Level should be classified as a
Type A variable. TR WCAP-15881-NP concluded that Refueling Water Storage Tank Level
satisfies Criterion 4 of 10 CFR 50.36{c)(2)(ii) and should be inciuded in the PAM TS. TR

-WCAP-15981-NP also conciuded that for plants with manual switchover to ECCS recirculation
Refueling Water Storage Tank Level satisfies Criterion 3 of 10 CFR 50.35(¢c)(2)Xii) and should be
included in the PAM TS. The NRC staff agrees with this conclusion.

TR WCAP-15981-NP recommends that Refueling Water Storage Tank Level also be classified
as a Type B Category 1 key variable for the Core Cooling function. TR WCAP-15981-NP
concluded that Refueling Water Storage Tank Level satisfies Criterion 4 of 10 CFR
50.36(c)2Xii) and should be included in the PAM TS. However, TR WCAP-15981-NP does not
discuss how Refueling Storage Tank Level instrumentation provides information concerning the
Core Cooling function. Therefore, the NRC staff is unable to determine the applicability of )
Refueling Water Storage Tank Level to the Core Cooling function.

3.2.11 Containment Sump Water Level (Wide Range)

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor
Containment Sump Water Leve! (Wide Range) or Containment Water Level to provide function

- detection, accomplishment of mitigation, and verification of the Maintaining RCS Integrity
function. TR WCAP-15981-NP recommends that Containment Sump Water Level (Wide
Range) be reclassified as Type B Category 3 and be relocated from the PAM TS. The
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justification provided in TR WCAP-15981-NP is that Containment Sump Water Level (Wide
Range) indication provides backup information to other key indicators for identifying the
accomplishment of the Maintaining RCS Integrity function and is a Type B Category 3 variable.
Therefore, TR WCAP-15981-NP concludes that Containment Sump Water Level (Wide Range)
indication is a Type B variable and provides information on the status of ECCS recirculation flow
delivery and should be reclassified as a Category 3 variable. Therefore, TR WCAP-15981-NP
concluded that Containment Sump Water Level (Wide Range) does not satisfy either Criterion 3
or 4 of 10 CFR 50.36{c)2)(ii) and does not need to be included in the PAM TS.

The information provided in the letter dated August 22, 2007 (Reference 14), does not
satisfactorily demonstrate that the Containment Sump Water Level (Wide Range)
instrumentation used in the CSF status trees of the ERGs for Westinghouse NSSS plants does
not meet Criterion 4 of 10 CFR 50.36(c)(2Xii). Based on the information provided, the NRC staff
does not agree with the proposed reclassification of Containment Sump Water Level (Wide
Range) and concludes that Containment Sump Water Level {Wide Range) should be included in
the PAM TS for the Maintaining RCS Integrity function.

RG 1.97 also recommends that Type C Calegory 1 instrumentation be provided o monitor
Containment Sump Water Level (Wide Range) to provide detection of breach, accomplishment
of mitigation, verification, and long-term surveillance of the Reactor Coolant Pressure Boundary
function. TR WCAP-15981-NP recommends that Containment Sump Water Level (Wide
Range) be reclassified as Type C Category 3 and be relocated from the PAM TS. The
justification provided in TR WCAP-15981-NP is that degradation of the RCS Pressure Boundary
can more appropriately be indicated by RCS Pressure, Pressurizer Level, and Steam Generator
Level (Wide Range). While Containment Sump Water Level (Wide Range) indication can .
provide a direct indication of the potential degradation of the RCS Pressure Boundary, it is not
the only indication or the most direct indication that can be used for this diagnosis. Therefore,
TR WCAP-15981-NP concludes that Containment Sump Water Leve!l (Wide Range} indication
is a Type C variable and provides backup information to other primary indicators for identifying
the accomplishment of the Reactor Coolant Pressure Integrity function and should be
reclassified as a Category 3 variable. Therefore, TR WCAP-15981-NP concluded that
Containment Sump Water Level (Wide Range) does not satisfy either Criterion 3 or 4 of 16 CFR
50.36(c)2)ii) and does not need to be included in the PAM TS, -

The information provided by the PWROG during a September 20, 2007, NRC public meeting
(Reference 15) indicated that the containment sump water level (wide range) is used in the CSF
status trees of the ERG for Westinghouse NSSS manufactured plants to direct the operators to
a function restoration guideline, FR-Z.2, which provides actions for the operators to respond fo
containment flooding. The generic PRA information provided in Appendix A to TR WCAP-
15981-NP does not show that prevention of the containment flooding, and thus, the containment
sump water level indication used by the operators to prevent containment flooding from

- occurring are risk significant. Therefore, the NRC staff agrees with the PWROG that based on
the generic assessment, the containment sump water level (wide range) does not satisfy
Criterion 4 of 10 CFR 50.38(c)(2)ii} and need not be included in PAM TS for the Reactor
Coolant Pressure Boundary function. However, licensees will need to confirm whether this
instrument should be retained in the plant-specific TS using the methodology in TR WCAP-
15981-NP. - ’
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3.2.12 Containment Pressure

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor
Containment Pressure to provide function detection, accomplishment of mitigation, and-
verification of the Maintaining RCS integrity function. TR WCAP-15981-NP recommends that
RCS Pressure remains as a Type B Category 1 variable. - Therefore, TR WCAP-15981-NP
concluded that Containment Pressure satisfies Criterion 4 of 10 CFR 50.36(c){2)ii) and should
be included in the PAM TS. The NRC staff agrees with this conclusion.

~ RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor

" Containment Pressure to provide function detection, accomplishment of mitigation, and
verification of the Maintaining Containment Integrity function. TR WCAP-15981-NP

. recommends that Containment Pressure remains as a Type B Category 1 variable. Therefore,

* TR WCAP-15981-NP concluded that Containment Pressure satisfies Criterion 4 of 10 CFR

. 50.36(c)2)it) and should be included in the PAM TS. The NRC staff agrees with this
conclusion. .

RG 1.97 recommends that Type C Category 1 instfumentation be provided to monitor
Containment Pressure to provide detection of breach, accomplishment of mitigation, verification,
and long-term surveillance of the Reactor Coolant Pressure Boundary function, TR
WCAP-15981-NP recommends that Containment Pressure remains as a Type C Category 1
variable. Therefore, TR WCAP-15881-NP concluded that Containment Pressure satisfies
Criterion 4 of 10 CFR 50.36(c)2)ii) and should be included in the PAM TS. The NRC staff
agrees with this conclusion. »

RG 1.97 recommends that Type C Category 1 instrumentation be provided to monitor
Containment Pressure to provide detection of potential for or actual breach and accomplishment
of mitigation of the Containment function. TR WCAP-15981-NP recommends that Containment
Pressure remains as a Type C Category 1 variable. Therefore, TR WCAP-15981-NP concluded

. that Containment Pressure satisfies Criterion 4 of 10 CFR 50.36{c)(2)(ii) and should be included
in'the PAM TS. The NRC staff agrees with this conclusion.

' 3.2.13 Containment Isolation Valve Position

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor
Containment Isolation Vaive Position to provide function detection and accomplishment of
mitigation of the Maintaining Containment integrity function. TR WCAP-15981-NP recommends
that Containment Isolation Valve Position remains as a Type B Category 1 variable. Therefore,
TR WCAP-15981-NP concluded that Containment Isolation Valve Position satisfies Criterion 4
of 10 CFR 50.36(c)2)(ii) and should be included in the PAM TS. The NRC staff agrees with this
conclusion. )

3.2.14 Pressurizer Level

RG 1.97 recommends that Type D Category 1 instrumentation be provided to monitor
Pressurizer Level to ensure proper operation of the pressurizer in the Primary Coolant System.
TR WCAP-15981-NP recommends thal Pressurizer Level remains as a Type D Category 1
variable and also be classified as a Type A variable to provide information to permit the operator
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to take actions to terminate safety injection. Therefore, TR WCAP-15981-NP concluded that
Containment Pressure satisfies Criterion 3 and 4 of 10 CFR 50.36(c)}2Xii) and should be
included in the PAM TS. The NRC staff agrees with this conclusion.

TR WCAP-15981-NP recommends that Pressurizer Level also be classified as a Type C
Category 1 key variable for the Reactor Coolant Pressure Boundary function. The letter dated
August 22, 2007 (Reference 14), provides justification that Pressurizer Level provides indication
for termination of safety injection for secondary side breaks and other non-LOCA events that
‘result in automatic start of safety injection. The NRC staff agrees with this conclusion.
Therefore, Pressurizer Level can be considered a Type C Category 1 key variable for the
Reactor Coolant Pressure Boundary function and should be included in the PAM TS for the
Reactor Coolant Pressure Boundary function.

3.2.15 Steam Generator Level (Wide Range)

RG 1.97 recommends that Type D Category 1 instrumentation be provided to monitor Steam
Generator Level (Wide Range) to monitor operation of the Secondary System. TR
WCAP-15981-NP recommends that Steam Generator Level {(Wide Range) remains as a Type D
Category 1 variable and also be classified as-a Type A variable to provide information for
operator action to maintain a heat sink. Therefore, TR WCAP-15981-NP concluded that Steam
Generator Level (Wide Range) satisfies Criterion 3 and 4 of 10 CFR 50.36(c)2)(ii) and should
be included in the PAM TS. The NRC staff agrees with this conclusion.

TR WCAP-15981-NP recommends that Steam Generator Level (Wide Range) aiso be classifled
as a Type C Category 1 key variable for the Reactor Coolant Pressure Boundary function. The
PWROG letter dated August 22, 2007 (Reference 14), provides justification that Steam
Generator Level (Wide Range) provides information on the availability of a secondary side heat
sink for core decay heat removal for accident sequences when RCS Pressure and Temperature
are above the cut-in point for shutdown cooling using the residual heat removal system. The
NRC staff agrees with this conclusion. Therefore, Steam Generator Level (Wide Range) can be
considered a Type C Category 1 key variable for the Reactor Coolant Pressure Boundary
function and should be lncluded in the PAM TS for the Reactor Coolant Pressure Boundary
function.

3.2.16 Steam Generator Pressure .

RG 1.97 recommends that Type D Category 2 instrumentation be provided to monitor Steam
Generator Pressure to monitor operation of the Secondary System. TR WCAP-15981-NP
recommends that Steam Generator Pressure also be classified as a Type A Category 1 variable
to provide information for operator action for steam generator tube rupture break flow
termination. Therefore, TR WCAP-15981-NP concluded that Steam Generator Pressure . ;
satisfies Criterion 3 and 4 of 10 CFR 50.36{c)(2)(ii) and should be mcluded inthe PAM TS. The Cod
NRC staff agrees with this conclusion.

3.2.17 Auxiliary Feedwater Flow

- RG 1.97 recommends that Type D Category 2 instrumentation be provided to monitor Auxiliary
Feedwater Fiow to monitor operation of the Auxiliary Feedwater System. TR WCAP-15981-NP
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recommends that Auxiliary Feedwater Flow also be classified as a Type B Category 1 variable.
Auxiliary Feedwater Fiow provides information on the verification of the automatic actuation of
Auxiliary Feedwater and provides the direct verification of satisfying the heat sink function.
Therefore, TR WCAP-15981-NP concluded that Auxiliary Feedwater Flow satisfies Criterion 4 of
10 CFR 50.36(cX2)ii) and should be included in the PAM TS. The NRC staff agrees with this
conclusion.

3.2.18 Condensate Storage Tank Watér Level

RG 1.97 recommends that Type D Category 1 instrumentation be provided to monitor
Condensate Storage Tank Water Level to ensure water supply for the Auxiliary Feedwater
System. TR WCAP-15981-NP recommends that Condensate Storage Tank Water Level be
reclassified as a Type B Category 2 variabls and a Type D Category 3 variable. Condensate
Storage Tank Level provides information on whether the Steam Generator heat sink can be
maintained from the condensate storage tank. It does not provide information on the operation
of the Auxiliary Feedwaler System which is provided by Auxiliary Feedwater Flow and Steam
Generator Level (Wide Range). Therefore, TR WCAP-15981-NP concluded that Condensate
Storage Tank Water Level does not satisfy either Criterion 3 or 4 of 10 CFR 50.36(c)(2Xii) and
- does not need to be included in the PAM TS. Because, Auxiliary Feedwater Flow provides the
key information on the operation of the Auxiliary Feedwater System and is included in the PAM
TS, the NRC staff agrees that Condensate Storage Tank Water Level can be reclassified as a
Type B Category 2 and Type D Category 3 variables and does not need to be included in the
PAM TS.
/

3.2.1¢ Containment Area Radiation (High Range)

RG 1.97 recommends that Type E Category 1 instrumentation be provided to monitor
Containment Area Radiation (High Range) for detection of significant releases, release
assessment, long-term surveillance, and emergency plan actuation for Containment Radiation.
TR WCAP-15981-NP recommends that Containment Area Radiation (High Range) remains as a
Type E Category 1 variable. Therefore, TR WCAP-15981-NP concluded that Containment Area
Radiation (High Range) satisfies Criterion 4 of 10 CFR 50.36(c)2)(ii) and should be inctuded in
the PAM TS. The NRC staff agrees with thxs conclusion.

TR WCAP-15981-NP recommends that Containment Area Radiation (High Range) also be
classified as a Type C Category 1 variable for the Reactor Coolant Pressure Boundary function
as it provides key information to ideniify a fission product barrier challenge, detection of breach,
and verification of the Reactor Coolant Pressure Boundary function. Therefore, TR
WCAP-15881-NP concluded that Containment Area Radiation (High Range) satisfies Criterion 4
of 10 CFR 50.36(c)}2)ii) and should be included in the PAM TS. The NRC staff agrees with this
conclusion.

3.2.20 Other PAM Variables

TR WCAP-15981-NP provides justification for various other RG 1.97 Category 2 and Category 3
variables and non-RG 1.97 variables that do not need to be included in the PAM TS. These
variables include Containment Sump Water Level (Narrow Range), Containment Hydrogen,
Pressurizer Pressure, RCS Radiation Level, Sleam Generator Level (Narrow Range),
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Pressurizer PORV Position, Pressurizer PORV Block Valve Position, Pressurizer Safety Valve
Position, Radiation Effluent, Auxiliary Feedwater Valve Position, Boric Acid Tank Level,
Containment Enclosure Negative Pressure, Residual Heat Removal Flow, Spray Additive Tank
Level, Component Cooling Water Temperature, Component Cooling Water Flow, Service Water
Temperature, and Service Water Flow. The NRC staff agrees that since these variables do not
satisfy either Criterion 3 or Criterion 4 of 10 CFR 50.36(c)(2)(ii), they do not need to be included
in the PAM TS. However, if for a plant-specific application one of these variables is classified as
a Type A variable, that variable would satisfy Criterion 3 of 10 CFR 50.36(c)2)ii) and should be
included in the PAM TS: '

3.2.21 Proposed Altemate Instrumentation

Alternate instrumentation should meet the same RG 1.97 category as the primary
instrumentation. RG 1.97 recommends two channels of Category 1 instrumentation for each
Type A or Category 1 variable. TR WCAP-15981-NP recommends the use of alternate
instrumentation for various PAM instrumentation. '

3.2.21.1 Neutron Flux Power Range

. TR WCAP-15981-NP proposed that Neutron Flux (Intermediate Range) or Neutron Flux {Source
Range) and Rod Position.Indication or Rod Bottom Lights be used as alternate instrumentation
for Neutron Flux (Power Range). TR WCAP-15981-NP has not discussed the qualification of
Neutron Flux (Intermediate Range), has proposed a déwn grade of Neutron Flux {Source
Range), and Rod Position Indication and Rod Bottom Lights are Category 3. Therefore, based

. on the information provided the NRC staff does not agree with the proposed use of these
alternate instrumentation on a generic basis. .

3.2.21.2 High Head Safety Injection Flow :

TR WCAP-15981-NP proposed that High Head Safety Injection Pump Amperage and High
Head Safety injection Pump Discharge or Header Pressure and Automatic Safety injection Valve
Position be used as altemate instrumentation for High Head Safety injection Fiow. TR
WCAP-15981-NP has not discussed the qualification of the proposed altemnate instrumentation.
Therefore, based on the information provided the NRC staff does not agree with the proposed
use of these alternate instrumentation on a generic basis.

3.2.21.3 Containment Area Radiation (High Range)

TR WCAP-15981-NP proposed that portable radiation instrumentation be used as alternate.
instrumentation in the event that both required channels of Containment Area Radiation (High
Range) are unavailable, NUREG-1431 currently includes the initiation of action that requires a
report that outlines the preplanned alternate method of monitoring the cause of the inoperability,
and the plans and schedule for restoring the instrumentation channels of the function to

. operable status. The selection of a preplanned alternate method of monitoring is plant specific.
Therefore, the determination of the appropriateness of the use of portable radiation
instrumentation should be performed on a plant specific basis.
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3.2.21.4 Steam Generator Level (Wide Range)

TR WCAP-15981-NP proposed that a combination of Steam Generator Leve! (Narrow Range)
and Auxiliary Feedwater Flow be used as alternate instrumentation for Steam Generator Level
{Wide Range). The use of Steam Generalor Leve! (Narrow Range) and/or Auxiliary Feedwater
Flow as a alternate channel to Steam Generator Level (Wide Range) has been accepted
previously for a fimited number of plant specific applications based on the plant specific design.
The use of these instruments as alternates should continue o be reviewed on a plant specific

. basis and should not be applied on a generic basis.

- 3.2.21.5 Auxiliary Feedwater Flow

- TR WCAP-15981-NP proposed that (1) Auxiliary Feedwater Pump Amperage and Auxiliary
Feedwater Pump Discharge Pressure or Flow Control Valve Position for motor driven auxiliary
feedwater pumps and (2) Auxiliary Feedwater Pump Discharge Pressure or Steam Supply Valve
Position and Flow Control Valve Position for turbine driven auxiliary feedwater pumps, as
alternate instrumentation for Auxiliary Feedwater Flow. TR WCAP-15981-NP has not discussed
the qualification of the proposed alternate instrumentation. Therefore, based on the information
provided, the NRC staff does not agree with the proposed use of these alternate instrumentation
on a generic basis.

3.2.21.8 Core Exit Temperature Channels

NUREG-1431 includes the number of required channels of Core Exit Temperature instrumenis
as two required channels per quadrant with a channel consisting of two Core Exit
Thermocouples. TR WCAP-15981-NP proposed that the number of required channels be
changed 1o two with a limitation on which Core Exit Thermocouples should be excluded from
being included in the TS. As part of this recommendation, TR WCAP-15981-NP referenced TR
WCAP-14696-A (Reference 16). However, TR WCAP-15381-NP and TR WCAP-14696-A did
not discuss the quadrants or how many channels should be required per quadrant. Therefore,
based on the information provided, the NRC staff does not agree with the proposed change for
the number of required channels for Core Exit Temperature in NUREG-1431.

3.2.22 Summary of the Deterministic Evaluation
The NRC staff agrees with the TR WCAP-15981-NP recommendation that the foltowing
variables should be included in the PAM TS for the functions indicated:
Variable © o eanetion S e Typel:
- S ) ' o ' ’ | /Category -
Neutron Flux (Power Reactivity Control : B1
Range) .
RCS Pressuré Core Cooling . ) ‘A1, B1
RCS Pressure Maintaining RCS Integrity B1
RCS Pressure Reactor Coolant Pressure Boundary C1
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‘Variable ©

RCS Pressure

Primary Coolant System Status

Containment Area Radiation
‘I (High Range)

Core Exit Témperature Core Cooling
Core Exit Temperature Fuel Cladding C1
Core Exit Temperature Maintaining RCS Integrity B1
Core Exit Temperature Reactor Coolant Pressure Boundary C1
Core Exit Temperature Primary Coolant System Status D1
High Head Safety Injection- | Core Cooling B1
Flow .
Refueling Water Storage Safety Injection Systems Status A1,D2
Tank Leve! .
Containment Pressure Maintaining RCS Integrity B1
Containment Pressure Maintaining Containment Integrity B1
Containment Pressure Reactor Coolant Pressure Boundary Ct
Containment Pressure -Containment Cc1
Conlaihrﬁent Isolation Valve | Maintaining Containment Integrity B1
Position :
Pressurizer Level Primary Coolant System Status A1, D1
Pressurizer Level Reactor Coolant Pressure Boundary - C1
Steam Generator Level Secondary System Status A1, D1
{Wide Range) '
Steam Generator Level Reactor Coolant Pressure Boundary C1
{Wide Range)
Steam Generator Pressure | Secondary System Status A1,D2
Auxiliary Feedwater Flow Auxiliary Feedwater System Status B1, D2
Containment Area Radiation | Reactor Coolant Pressure Boundary ct
{High Range) .

Containment Radiation

E1

- The NRC staff agrees with the TR WCAP-15081-NP fecdmmehdation that the foliowing~

variables can be relocated from the PAM TS for the functions indicated:
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Vanable R L . Functlon T
RCS Hot-Leg Water Temperature | Core Cooling - 1B3
RCS Cold-Leg Water Temperature | Core Cooling ) B3
RCS Pressure ' Containment N/A
Reactor Vessel Water Level Core Cooling o B3
Containment Sump Water Level Reactor Coolant Pressure. Boundary C3
-RCS Subcooling Core Cooling i B2
Condensate Storage Tank Level Auxillary Feedwater System Status - B2, D3
Other PAM Variables .| Various o Various

~The NRC staff does not agree with the TR WCAP-15281-NP recommendation that the followmg
vanabies can be relocated from the PAM TS for the functions indicated:

.Va‘n‘able.': - - |Function .- - 1 Typel.
S S AR TR “ .| Category...
Neutron Flux (Source Range) Reactivity Controf B
| Containment Sump Water Level | Maintaining RCS Integrity - - B1

The NRC staff was unable to determine the applicability of the following variable for the funciion
indicated and, therefore, does not agree with the TR WCAP-15981-NP recommendation that the
following variable should be included in the PAM TS for the function indicated:

Variable - o Eunction i Typel -
S TR R s, sl UL Category
Refueling Water Storage Tank Core Cooling A1, D2
Level

Attachment 1 to this SE provides a detailed list of each RG 1.97 variable and TR WCAP-15981-
NP proposed changes that have been reviewed and accepted by the NRC staff in Section 3.2 of
this SE.

33 Evaluation of the Proposed PRA Changes

TR WCAP-15981-NP was not submitted as a risk-informed application pursuant to RG 1.174,
but uses PRA information as one element of the overali method to determine the instrumentation
to be included in the PAM TS, Instrumentation associated with DBA response, as well as
implementation of EOPs, SAMGs, and the plant's EP is also considered. Therefore, the
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methodology is potentially more prescriptive than a risk-informed approach.
3.3.1 Review Methodology

The NRC staff notes that the methodology provides a basis for assessing which instrumentation
should be retained within the plant-specific PAM TS, and which instrumentation could be

" removed from the PAM TS. The methodology establishes a clear expectation that any
instrumentation removed from the PAM TS would be relocated to licensee controfled
documents. The methodology does not address or propose removal of such instrumentation
from the plant. This constraint provides additional assurance that the risk implications of the
methodology would be minimal, and that adequate protection would not be called.into question
as a result of implementation. Accordingly, treatment of TR WCAP-15981-NP as a non-risk-
informed application is reasonable. :

The NRC staff undertook a review of the methodology in ordérto provide perspectives into how

PRA and other information would be used collectively to identify instrumentation for inclusion in-

the PAM TS. The NRC staff considered the guidance and key safety principles discussed in

Section 2.3 of this SE for assessing the impact of proposed risk-informed changes, including

proposed permanent TS changes, but did not perform an in-depth review of every item since TR
- 'WCAP-15981-NP is not risk-informed.

3.3.2 NRC Evaluation

The overall process to be used by licensees to identify the instrumentation fo be included in the

PAM TS is described in Section 8 and Table 14 of TR WCAP-15381-NP. The process requires

a plant-specific determination of the plant parameters that are the basis for important operator

actions to bring the plant to a safe stable state following an accident. This involves an

evaluation of operator actions assumed or credited in the plant's DBA, EOPs, PRA, SAMG, and

EP implementing procedures. Screening criteria for identifying operator actions and supporting

instrumentation in each of these areas are provided in Section 3.2 and Table 5 of the TR.

Instrumentation that does not satisfy Criterion 3 or 4 of 10 CFR 50.36(c){2){ii) can be relocated

to a licensee controlled document, following a focused evaluation to confirm the adequacy of the

'PRA and human reliability analysis (HRA) with regard to the treatment of the operator actions :
asgsociated with that instrumentation. . ;

Implementation is carried out through a 6-step process, as itemized below:

1. ' Identification of operator actions in the DBA analyses.

2. Verification of PRA tecﬁnical adequacy.

3. Identification of irﬁpor!ant operator actions identified in the risk assessments.
4, Identification of important operator actions identified in accident management.
5. Identification of variables and associated instrumentation for the important-

operator actions identified in Steps 1, 3, and 4.
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6. identification of instrumentation to be included in or relocated from the PAM TS.

The focus of the NRC staff's review was on the process and guidance for: verification of PRA -
technical adequacy (Step 2), the use of the PRA to identify important operator actions (Step 3),
and the focused evaluation of the adequacy of the HRA treatment of operator actions associated.
with any instrumentation to be relocated from the PAM TS (Step 6).

3.3.2.1 Verification of PRA Technical Adequacy

TR WCAP-15281-NP states that the licensee should ensure that the internal events PRAis
technically adequate for this application, but that only a limited assessment is required since this
is not a risk-informed application. The TR states that the assessment of PRA technical
adequacy needs to consider the areas of the accident sequence analysis and the HRA to assure
that the treaiment of operator actions based on plant instrumentation is appropriate. It further-
states that the licensee should confirm that all opérator actions potentially impacted by the

" subject instruments have been identified, that the treatment of these operator actions in the PRA
is appropriate (including the human error probability values and dependencies), and that there
are no peer review comments that can affect the conclusions regarding instrument importance.
Table 14 also indicates that the licensee should confirm that the PRA reflects the as-built, as-
operated design, and that any plant modifications and operational changes not reflected in the
PRA do not impact the plant-specific PAM instrumentation application. As discussed in
-Section 3.3.2.2 below, for any PAM instrumentation that is proposed to be relocated from (the
PAM TS to a licensee controlled document, the process includes an additional, focused
evaluation to confirm the adequacy of the HRA with regard 1o the treatment of the operator
actions associated with that instrumentation.

The assessment of technical adequacy is limited to the intemal events PRA. TR WCAP-15981-
NP justifies this treatment on the basis of a review of the important operator actions from several
Westinghouse NSSS plants with a fully quantified external events PRA that has shown that the
important operator actions that are based on control room instrumentation in the external events
PRA are the same as those already determined to be significant in the mternal events PRA.

In the NRC staff's view, the guidance regarding PRA technical adequacy sufficiently addresses
those aspects of the PRA most important to'this application, specifically, the completeness of

the PRA with regard to important operator actions, the adequacy of the HRA treatment of those
actions, and the impact of any related peer review comments. The assessment of PRA

technical adequacy is less than what might be expected if this were a risk-informed application in
which the instrumentation to be retained within the PAM TS hinged on the use of PRA; but it is
considered adequate given that the instrumentation importance in PRA is just one of several
consxderahons in the methodo!ogy

33.2.2 Useof PRAto Identify Important Operator Actions

TR WCAP-15981-NP provides a discussion of instrumentation importance in PRAs within
Section 3.2 and Appendix A of the TR. Generic lists of operator actions with the highest mean
Risk Achievement Worth (RAW) and Fussell-Vesely (FV) importances are provided in _
Appendix A based on a proprietary database of plant-specific PRA results for Westinghouse
plants. A table relating specific PAM instrumentation to the important operator actions and
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applicable EOPs is also provided in Appendix A. The TR indicates that the instrumentation
utilized for each operator action was identified by reviewing the detailed PRA models for several
plants ang confirming these results with an independent review of the generic Westinghouse
Owners Group (WOG) Emergency Response Guidelines, upon which all of the WOG plant
EOPs are based. The generic lists of important operator actions and associated instrumentation
presented in TR WCAP-15981-NP are indicative of the types of operator actions and
instrumentation that might be retained in the PAM TS, but would not be entirely applicable to any
given plant. As described in the implementation guidance in Section 8, each licensee would
need to confirm the specific instrumentation to be relocated from the plant-specific PAM TS
based on a plant-specific implementation of the TR WCAP-15981-NP methodology.

TR WCAP-15981-NP states that the plant-specific RAW and FV importances are to be used to
identify the risk important operator actions for both CDF and LERF. The guidance specifies that
a RAW value greater than 2.0 or a FV value greater than 0.05 should be used to define the risk-
important operator actions (for both CDF and LERF). Although the emphasis of the identification
process is on operator actions in internal events, operator actions in external events are also
considered. The guidance states that if a quantitative PRA for external events {e.g., fire and
seismic iniiating events) is available, the risk importance of operator actions can be identified in
the same manner as in the internal events PRA. if only a qualitative external events risk
assessment is available, the resuits of the assessment can also be used fo identify important
operator actions by identifying operator actions required for risk-important external events. As
noted in Sections 3.1 and 8, the evaluation of external events would be limited to ensuring that
instrumentation proposed to be relocated from the PAM TS is not used for important operator
actions to respond to external initiating events. The requirement to verify that any
instrumentation proposed for relocation from the PAM TS does not cue an operator action
important lo risk for external initiating events is provnded in Step 6 of the implementation process
(Table 14).

In the NRC staff's view, the guidance regarding the use of the PRA to identify important operator
* "actions is reasonable. Consideration of operator actions important to CDF as well as LERF
provides some assurance that both the core and containment barriers will not be significantly
- and adversely impacted by changes to the PAM TS. Use of both the RAW and FV importance
measures provides additional confidence that the key operator actions from a risk point of view
would be captured. The RAW importance metric provides a measure of the potential risk
increase if instrument reliability is reduced as a result of its removal from the TS, and is the most
~ relevant metric for preserving the existing level of safety. The FV importance metric provides a
" ‘measure of the potential risk reduction if the associated operator actions are improved via
training or procedure modifications, and is less relevant to this application.- The specified
screening criteria for the RAW metric (RAW > 2.0) is consistent with that established for
individual basic events in NRC and industry guidance on risk-informing the special treatment
-requirements of 10 CFR Part 50 (i.e., NEI 00-04, “10 CFR 50.69 SSC Categorization Guideline,”
[Reference 12] which is endorsed by the NRC in RG 1.201 [Reference 13]). The NRC staff -
. concludes that the guidance on the use of PRA to sdentafy important operator actions is
acceplable given that the instrumentation importance in PRA is just one of several
" - considerations in the methodology. =~
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3.3.2.3 Focused Evaluation of PRA/HRA for lnstrumentatuon to be Relocated from the
PAM TS

- The final step of the implementation process (Step 6 in Table 14) is to identify the
instrumentation that can be relocated from the PAM TS to licensee controlled documents. The
guidance states that an instrumentation that does not satisfy Criterion 3 or 4 of 10 CFR
50.36(c)}2)(i) can be relocated to a licensee controiled document, following a focused
evaluation to confirm the adequacy of the HRA with regard to the treatment of the operator
.actions associated with that instrumentation. The guidance also states that at this point, the
external events risk assessment should be reviewed to determine that none of the

- instrumentation proposed to be relocated from the PAM TS supports a risk important operator
action.

In concept, the preceding steps in the implementation process would provide assurance that
potentially risk significant instrumentation is not removed from the PAM TS. The inclusion of this
final verification, through its focus on the specific instrumentation proposed for relocation and on
the treatment of the associated operator actions in the HRA, provides added assurance that risk
significant instrumentation is not inadvertently relocated from the PAM TS. The NRC staff
concludes that this guidance is sufficient to ensure that any instrumentation proposed to be
‘relocated from the PAM TS will receive specific consideration for risk implications.

3.3.2.4 Conclusion Regarding Use of PRA in the Re-Definition of PAM Instrumentation

Based on the xnformanon contained in TR WCAP-15881-NP and i in the RAI responses the NRC
i staff concludes that:

. ~ The guidance regarding PRA technical adequacy sufficiently addresses those aspects of
the PRA most important to this application, specifically, the completeness of the PRA
with regard to important operator actions, the adequacy of the PRA and HRA treatment
of those actions, and the impact of any related peer review comments.

. The guidance reganding the use of the PRA to identify important operator actions is
reasonable, specifically, the consideration of operator actions important to CDF as well
as LERF, the use of both the RAW and FV importance measures, and the specified
screening criteria for these metrics.

. The inclusion of a final verification step, through its focus on the specific instrumentation
proposed for relocation and on the treatment of the associated operator actions in the
HRA, provides added assurance that risk-significant instrumentation is not lnadvertenﬂy
relocated from the PAM TS.

Although the guidanoe on the use of PRA for this application may be less rigorous than what
might be expected if this were a risk-informed application {in which the instrumentation to be
retained within the PAM TS hinged on the use of PRA), it is considered adequate given that the
instrumentation importance in PRA is just one of several considerations in the methodology, and
that any instrumentation removed from the PAM TS would be relocated to licensee controfled
documents and not removed from the plant. The latter constraint provides additional assurance
that the risk implications of the methodology would be minimal, and that adequate protection
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would not be called into question as a result of implementation. Accordingly, treatment of TR
WCAP-15981-NP as a non-risk-informed application is reasonable.

40  LIMITATIONS AND CONDITIONS

The NRC staff has placed the following conditions and limitations on use of TR
WCAP-15981-NP: -

» - Licensees thal submit license amendment requests (LARs) based on TR WCAP-15981-
NP must confirm the applicability of this TR to their plant, complete all parts of the stated
methodology, and provide the information identified in Section 4.1 below.

. TR WCAP-15981-NP provides justification for various Other RG 1.87 Category 2 and
Category 3 variables and non-RG 1.97 variables that do not need to be included in the
PAM TS. The NRC staff agrees that since these variables (as listed in Section 3.2.20 of
this SE) do not satisfy either Criterion 3 or Criterion 4 of 10 CFR 50.36(c)(2Xii), they do
not need to be included in the PAM TS, However, if for a plant-specific application one
of these variables is classified as a Type A variable, that variable would satisfy Criterion 3
of 10 CFR 50.36(c)(2)(ii) and should be included in the PAM TS.

. As discussed in Section 3.2.21 of this SE, TR WCAP-15981-NP recommends the use of
: generically applicable alternate instrumentation for various PAM instrumentation. The
NRC staff does not agree with the proposed use of alternate instrumentationona
-generic basis. The use of instruments as alternates should continue to be reviewed on a
plant-specific basis. Specifically with regard 1o the Core Exit Temperature Channels, the
NRC staff does not agree with the proposed change for the number of required channels
for Core Exit Temperature in NUREG-1431. ;

4.1 Plant-Specific tems {o be Submitted by Licensees

Licensees that subm.it an LAR based on TR WCAP-15981-NP need to submit the following
plant-specific information:

1 A general description of the PRA, including the scope of the analyses, PRA
-update history (including version peer reviewed, version(s) in which peer review
comments were addressed, and version used for PAM application), and the
-licensee's PRA updating and quality assurance process.:

"2 A description of the most relevant peer reviews, a characterization of the peer
' review findings, a summary of the status of resolution of the peer review
comments, and a listing of all unresolved facts and observations that potentially
impact the apphcatlon of TR WCAP-15981-NP.

3. A conclusion regarding PRA quality assessment for the PAM TS application, and
verification that the quality is acceptable for the application. This should include
confirmation that the PRA reflects the as-built, as-operated design, and that any’
recent plant modifications and operational changes not reflected in the PRA do
not impact the plant-specific PAM application; all peer review comments have
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been resolved or don't impact plant-specific PAM application; the PRA and HRA
is sufficiently complete and applicable for evaluating the risk associated with the
PAM appilication.

4. Lislings of the important cperator actions identifi ed based on RAW and FV
importance values for CDF and for LERF, along with these values.

5. Additions to the list of important operator actions based on review of resuits from
the plant-specific external event assessments, or verification that the plant-
- specific risk assessments do not result in identification of additional risk-
significant operator actions or variables/instruments.

- 6. A listing of variables/instruments related to the important operator aéﬁons. This
should indicate how each variablefinstrument considered in the methodology
application was related {o or mapped to a PRA model element or operator action.

7. Summary tables showing important indications for accident management, and the
context in which they are important (e.g., DBA analysis, DBA, EOPs, SAMGs;
PRA, EP (similar to Tables 7 and 8 in TR WCAP-15381-NP)).

8. A summary table describing variables/instruments added to or relocated from the
technical specifications, and the specific bases for each change.

9. For any variables/instruments to be deleted from the TSs based on their fack of
risk significance, the results of the focused evaluation of the adequacy of the PRA
and HRA treatment (or lack of treatment) of operator actions associated with
those variables/instruments.

10. For any variables/instruments to be deleted from the TSs based on their lack of
risk significance, a discussion of how the reliability and availability of these
instruments will be monitored and assessed (e.g., under the maintenance rule,

- other licensee program, or performance measurement strategy).

11. Prior to changing the treatment requirements for instrumentation that is used in_
: " emergency action leve! classification, licensees must consider the impacts of the
changes on the effectiveness of their emergency plans.

5.0 CONCLUSION

Based on the above evaluation, the NRC staff concludes that the proposed changes described
in TR WCAP-15981-NP, as modified in this SE and summarized in Section 3.2.22, are
acceptable for Westinghouse NSSS plants in accordance with the limitations and conditions in

" Section 4.0. Licensees that submit license amendment requests (LAR) based on TR
WCAP-15881-NP must confirm the applicability of this TR to their plant, complete all parts of the

~ stated methodology, and provide the information identified in Section 4.1. For those items where
-the NRC staff was unable to conclude that the proposed change was acceptable, the PWROG
may submit additional information as a supplement to TR WCAP-15981-NP.
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RG 1.97 Variables and TR WCAP-15981-NP Proposed Changes

RG 1.97

T . N R i R
‘ RG1.97 | Current Current. | Proposed Proposed | Proposed | Accepted
‘Function B Purpose | Typeand | TS Avii"e:mat'e; - | Typeand | TS [ ByNRC:

e " | Category | inclusion - Variable " | Category. " | Inclusion - A
Any T }pe A Manual Action | No automatic control. | A1 Yes - Al Yes Yes
Variable '
Neutrcgn Flux Reactivity Function detection, B1 Yes - B1 Yes Yes
(Power Range) | Control Accomplishment of :

mitigation
Neutron Flux Reactivity Function detection, 81 Yes Neutron Flux | B3 No No
(Source Range) | Control Accomplishment of (Power

. % mitigation Range)
i.
RCS I-;Iot-Leg Core Cooling ‘Function detection, | B1 Yes Core Exit B3 No Yes
Water: : : Accomplishment of Temperature,
Température mitigation, High Head S|
3 Verification, Long-

term surveillance
RCS Cold-Leg | Core Cooling | Function detection, B1 Yes | Core Exit B3. No Yes
Water} _ - Accomplishment of Temperature :
Temperature mitigation,

Verification, Long-

term surveillance
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'RG 1.97 Varlables and TR WCAP-15981-NP Proposed Changes

RG197 |RG197 | current Current |Proposed | Proposed: :P‘fppg_s‘e_d'» - | Acceptéd
Variable | Function- ~. | Purpose Typeand | TS Alterniate Typeand * TS | By NRC
S A o ’ :Qét,egory | inclusion " | Variable Category . lncldSiéh'-‘ ' -
RCS Pressure | Core Cooling Function detectibn, ‘BT Yes - A1, B1 Yes Yes
Accomplishment of -
mitigation,
Verification, Long-
term surveillance
RCS !;f’ressure Maintaining Function detection, B1 Yes - B1 Yes Yes
; . | RCS Integrity Accomplishment of '
: mitigation
RCS Pressure | Reactor Detection of potential | C1 Yes - ct Yes Yes
| Coofant, for or actual breach,
: Pressure Accomplishment of
Boundary mitigation, Long-term
1 surveillance
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* RG1.97 Variables and TR WCAP-15981-NP Proposed Changes

RG1.97

RG_.‘I.,97. Current Proposed Proposed ‘Pro.pééed, Accepted
Funcon | Purpose T8 Atemate.  |Typeand |TS. - |ByNRC
‘ ' o Cs Inclusion ‘\'/:a'x‘:rivablfe‘fﬂ: | Category Inclusion
RCSs é’ressure -'Containment Detection of potential | C1 Yes _ Containmeni N/A No Yes
. for breach, Pressure
Accomplishment of
mitigation
RCS Pressure | Primary Coolant | - - Yes - D1 Yes Yes
System . :
“ Core Exit Core Cooling Verification B1 Yes - A1, B1 Yes Yes
Temp erature i
Core Exit Fuet Cladding Detection of potential | C1- Yes - J4C1. Yes Yes
" | Temperature for breach, )
Accomplishment of
mitigation, Long-term
surveillance
Core Exit 1 Maintaining - - Yes - B1 Yes Yes
Temperature RCS integrity
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RG 1.97 Variables and TR WCAP-15981-NP Proposed Changes

RG 1.97.

VProp_osed -

Accepted .

& RG1.97 Current Current_.. .| Proposed -Ptéﬁdééq
Varia't:lé\ Function. . Purpose Typeand | TS Altemate Type and TS ByNRC
¥ - | Category | Inclusion | Variable Category; .lr}cldﬁ_gn .
Core Exit Reactor - - Yes - C1 Yes Yes
Temperature Coolant
. Pressure
Boundary
Core Exit Pn‘m‘ary Coolant | - - Yes - D1 Yes Yes
Temperature System
Reactor Vessel | Core Cooling Verification, 81 Yes Core Exit B3 No Yes
WaterLevel Accomplishment of Temperature
. mitigation '
RCS Core Cooling | Verification and 82 No . 83 No ‘No
Subcopling analysis of plant
I conditions
High Head Core Cooling - - No - B1, D1 Yes Yes.

Safety:Injection
Flow
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© RG 1.97 Variables and TR WCAP-15981-NP Proposed Changes

‘RG 187

| R Current Current: . Proposed, Propose posed | Accepted
Variak;)zlie?"g n '| Function Purpose Tﬁ/pe_and TS. Altemate Type and . .. | ByNRC
o o | category - | inclusion [ varigble - Category | in¢lu R
Refuéling Water | Safety injection | To monitor operation | D2 I No - A1, D1, Yes Yes
Storage Tank Systems D2
Level;
Refuefling Water | Core Cooling - - No - B1 Yes ) No
Storage Tank : : ;
, Level§
5. . .
Contag‘nment Maintaining Function detection, B1 Yes RCS Pressure | B2 No No
SumpiWater RCS Integrity - | Accomplishment of . :
Level (Wide : mitigation, Verification
Range).
ATTACHMENT
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" RG 1.97 Variables and TR WCAP-15981-NP.Proposed Changes

Proposed | Pre

‘ RG1.97 Currenit * . | Current -"_‘_;Prop@')_sed Accepted
Variable' | Function’ ‘Purpose’ Typeand |TS' | Altetnate. Typeand | TS. By NRC
: o R Category | Inclusion ‘,Vaﬁéble' " | category. | Inclu ' '
Containment Reactor | Detection of breach, C1 Yes RCS Cc3 Yes
‘Sump;Water Coolant Accomplishment of Pressure,
Leve! (Wide Pressure mitigation, -
Rangé) Boundary Verification, Long- Pressurizer
: term-surveillance Level,
' Steam
Generator
Level (Wide
Range)
Containment Maintaining Function detection, B1 Yes - B1 Yes Yes
Pressure _RCS Integrity Accomplishment of
mitigation, Verification |
Conta:{hmeht | Maintaining Function detection, B1 Yes - B1 Yes Yes
Pressure - Containment Accomplishment of ’ '
: i Integrity mitigation, Verification
6
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RG 1.97 _Véri"abvl_'es:and TR WCAP-15981-NP Proposed Ch’a_nges'_

RG1.97 RG197 Current Current Proposed Proposed Proposed” - -Accepted -
Van’abtlei _ '. ':Fb_nction . Pupose .~ - Type an_d_ TS. Alternate Typeand |TS L By N'RC’
3 N R Category- | Inclusion | Variable Category
Contajnment Reactor Detection of breach, | C1 Yes - C1 Yes Yes
Pressure Coolant Accomplishment of
Pressure mitigation,
-Boundary Verification, Long-
term surveillance
Conlainment Containment Detection of potential | C1 Yes - C1 Yes Yes
Pressure : for or actual breach, -
- Accomplishment of
mitigation
g
| Containment Maintaining Accomplishment of 81 Yes - B1 Yes - Yes‘
Isolation Valve' | Containment - | isolation :
Position Integrity

HIAXXX
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RG 197 -

Current . Current Proposed Propo:s'e_q:j; Accepted
Varistle Funiction Typeand | [ TS |Typeand |TS ¢ |ByNRC
' | Category - | Inlusion” | Category lnclu_sion;il.- T
Pressurizer Primary Coolant | To ensure proper D1 Yes ‘A1,D1 Yes Yes
Level System operation of the ' .
- | pressurizer l

Pressurizer Reactor - - Yes C1 Yes Yes
Level i Coolant

Pressure

Boundary
Steam: Secondary To monitor operation | D1 Yes A1, D1 Yes Yes
Generator Level | Systam
(Wide Range)
Steam Reactor - - Yes C1 Yes Yes
Generator Level | Coolant
(Wide Range) | Pressure
. . Boundary
Steam;i Secondary To monitor operation | D2 No A1,D2 Yes Yes
Generator System .
Pressure :

8
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* RG 1.87 Varlables and TR WCAP-15981-NP Proposed Changes. =
RG 197 RG197 _ Current .. Current Prppose,d_;-. 'Pr'éposed Prbp@sédf:?' _Accepted
Variable' | Funiction Pupose | Typeand -~ | T8 Atemate ' |Typeand [TS. ~ |ByNRC
‘ Cate,g'or'y._i,v ::f_vﬁclusion Variable : ;C;_a‘t_égory lr_xclus"iidh g
Auxilia}y Auxitiary To monitor operatioh D2 Yes - B1, D2 Yes Yes
Feedwater Flow | Feedwater : '
: System
Condensate Auxillary To ensure water D1 Yes Auxiliary B2,03 No Yes
| Storage Tank Feedwater supply for auxiliary Feedwater
Water Level System feedwater Flow,
-~ : Steam
Generator
Level (Wide
Range)

1X
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" RG fl;Q:Z,Variables and TR WCAP;1'59.8'1}YNP.5r0ppsed Chpn'gjgfs' :

Yariatile

i

RG 197 RG197 Current ‘::C‘;Urrentv | Proposed. _P"rdposgd_‘ Proposed.” ":-}Accepted
Function | Purpose Typeand .| TS Altemate - "T‘ype and | TS By NRC

Category :lnngSSOO Variab!e : ‘Cagegory Incluéion_,

i
Containment

Area Radiation -

{High Range)

Containment Detection of E1 .| Yes - 1E1 Yes
Radiation sighificant releases,
Release assessment,
Long-term
surveillance,
Emergency plan
actuation

Yes

Containment
Area Radiation
{High Range)

Reactor Coolant
Pressure
Boundary

T

- No - C1 Yes Yes

! if switchover tg ECCS recirculation is based on RWST Level indication rather than the RWST level alarm, RWST Level
’ ir_\dication should be classified as a Type A variable rather than a Type D variable. ’

10
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-RESOLUTION OF PRESSURIZED WATER REACTOR OWNERS GROUP (PWROGil
COMMENTS ON DRAFT SAFETY EVALUATION (SE) FOR TOPICAL REPORT (TR)
WCAP-15981-NP, "POST ACCIDENT MONITORING INSTRUMENTATION RE-DEFINITION
FOR WESTINGHOUSE NSSS INUCLEAR STEAM SUPPLY SYSTEM PLANTS]

(TAC NO. MCA4524)

By letter dated December 21, 2007, the PWROG provided ten comments on the draft SE for
TR WCAP-15981-NP. The following are the NRC staff's resolution of these comments:

1. Page 8, Section 3.2.2, Lines 4 though 8:
"However, TR WCAP-15981 ... should be included in the PAM TS."

PWROG Comment:

The response to item 4 on page 2 of Attachment 3 to 0G-07-376 (Reference 1) (
discusses that the primary indication of a potential approach 1o recriticality is provided by
the measurement of the reactor coolant boron concentration by sampling, as opposed to

- the use of instrumentation to determine the boron concentration. Additionally, the Source
Range Neutron Flux reactor trip function is contained in Tech Spec 3.3.1, "RTS
Instrumentation,” which requires the indication to be operable when this portion of the
Nugclear instrumentation System (NIS) provides usefut information (i.e., befow P-6 when
rod withdrawal is imminent or occurring). Additional information supporting this comment
was presented during the September 20, 2007 public meeting between the PWROG and
the NRC staff (slide 17 in the meeling handout, draft SE Reference 15).

Dun'ng the September 20, 2007 public meeting, the NRC staff did not indicate that they
disagreed with this conclusion. As a consequence, the PWROG was not provided an

" opportunity to provide additional information that rmay have satisfied the NRC staff and
changed the staff's conclusion. :

The NRC staff should identify the basis of their rejection of the TR WCAP-1 5981-NP
conclusion so that licensees will have an opportunity to provide additional information in
plant specific license Amendment Requests. :

. NRC Response:
Neutron Fiux {Source Range')

Regulatory Guide (RG) 1.97 recommends that Type B Category 1 instrumentation be provided to
monitor Neutron Flux to provide function detection and accomplishment of mitigation of the
Reactivity Control function. Neutron Flux (Source Range) monitors the lower portion of the

ATTACHMENT 2

'
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" range. WCAP-15981-NP recommends that Neutron Flux (Source Range) be reclassified as
Type B Category 3. In response to the NRC staff's Request for Additional Information (RAI)
concerning providing an early indication of a return to criticality, the PWROG discussed
monitoring boron.concentration, The information provided does not support the determination
that the monitoring of boron concentration via non-Category 1 instrumentation would provide
adequate information about a potential return to criticality. Therefore, the NRC staff finds it
unacceptable to reclassify Neutron Flux (Source Range) on a generic basis.

2. Page 12, Section 3.2.10, Lines 27 through 33:

TR WCAP-15981-NP recommends that Refueling Water Storage Tank Level also be
classified as a Type B Category 1 key variable for the Core Cooling function.

TR WCAP-15981-NP concluded that Refueling Water Storage Tank Level satisfies
Criterion 4 of 10 CFR 50.36(c)}2)ii) and should be included in the PAM TS. However,
TR WCAP-15981-NP does not discuss how Refueling Storage Tank [(RWST)] Level
instrumentation provides information conceming the Core Cooling function. Therefore,
the NRC staff is unable to determine the applicability of Refueling Water Storage Tank
Level to the Core Cooling function.”

PWROG Comment:

The response to item 1 on page 1 of Attachment 3 to OG-07-376 (Reference 1) provides
the discussion of how Refueling Water Storage Tank Level instrumentation provides

information concerning the Core Cooling function. Therefore, we believe that the NRC

" staff should be able to make a delermination of the applicability of the Refueling Water
Storage Tank Level to the Core Cooling function. Note that while this response to item 1
in Attachment 3 of Reference 1 does not explicitly refer to the Core Codcling function, the
response directly discusses the iole of the Refueling Water Storage Tank Level in the
‘accomplishment of the Core Cooling function.

‘. NRC Response:

RG 1.97 recommends that Type D Category 2 instrumentation be provided to monitor RWST

* Level to monitor the operation of the Safety Injection System. WCAP-15981-NP recommends
that RWST Level also be classified as a Type D Category 1 variabie because it provides
information on the accomplishment of the Safety Injection System function and concludes that
RWST Level satisfies Criterion 4 of 10 CFR 50.36(c)(2)ii) and, therefore, should be included in
the PAM TS. WCAP-15981-NP also recommends that for plants with manual switchover to
Emergency Core Cooling System (ECCS8) recirculation, RWST Level should be classified as a
Type A variable and concludes that for plants with manual switchover to ECCS recirculation,
RWST Level also satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii) and, therefore, should be
included in the PAM TS. The NRC staff agrees with these conclusions.

WCAP-15981-NP additionally recommends that RWST level also be classified as a Type B
Category 1 variable for the Core Cooling Function. The NRC staff's RAI clarification question
provided by email dated July 31, 2007, asked the PWROG to, “Provide a discussion of how
RWST Level provides key information for the Core Cooling function.”

September 2008
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The PWROG response on August 22, 2007, was:

"Appendix A to WCAP-15981 shows that RWST level indication is important to risk
because the operator action 1o refill the RWST for the steam generator tube rupture and
LOCA outside containment sequences have RAW/RRW [Risk Achievement Worth/Risk
Reduction Worth] values in excess of the values typically used for risk importance

(e.g.. RG 1.174). The instrumentation used in the ERGs to determine the need o refill
the RWST is the RWST level indication. Therefore, the RWST level indication is a key

-indication that satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii}, and is proposed to be

included in PAM Technical Specification. In addition, for those plants that require
manual operator action to complete the ECCS and containment spray switchover from
injection to sump recirculation. RWST level indication is a Type A variable and,
therefore, required to be in the TS per Criterion 3."

This response addressed how RWST Level is considered to be Type D Category 1 and Type A
variables. However, it did not provide information on how RWST Level fulfills the Core Cooling
function which would be a Type B variable. Therefore, sufficient information to verify the
applicability of RWST Level to the Core Cocling function was not provided. -

3.

Page 13, Section 3.2.11, Lines 1 through 7 and 33 throuhh 37:

"The information provided in the letter dated August 22, 2007 (Reference 14), does not
satisfactorily demonstrate that the Containment Sump Water Level (Wide Range)
instrumentation used in the CSF status trees of the ERGs for Westinghouse NSSS
plants does not meet Criterion 4 of 10 CFR 50.36(c)(2)(ii). Based on the information
provided, the NRC staff does not agree with the proposed reclassification of Containment:
Sump Water Level (Wide Range) and concludes that Containment Sump Water Level

-(Wide Range) should be included in the PAM TS.”

"Therefore, the NRC staff agrees with the PWROG that based on the generic

assessment, the Containment Sump Water Level (Wide Range) does not satisfy
Criterion 4 of 10 CFR 50.36(c)(2) (i) and need not be included in PAM TS. However,
licensees will need to confirm whether this instrument should be retained in the plant-
specific TS using the methodology in TR WCAP-15981-NP." .

PWROG Comment:

During the September 20, 2007 public meeting between the PWROG and the NRC staff
{slide 21 in the meeting handout, Reference 15 in the draft SE) the basis for the TR
WCAP-15981-NP recommendation that the Containment Sump Water Level {Wide
Range) instrumentation could be relocated from the PAM TS was discussed with respect
to its use in the Emergency Response Guideline Containment Critical Safety Function
{CSF) Status Tree. While the NRC staff agreed with this position {as discussed in lines
33 through 37 in the draft SE), the NRC staff did not indicate that they disagreed with the
basis for relocation of the Containment Sump Water Level (Wide Range) from the PAM

- TS from the perspective of indicating function detection, accomplishment of mitigation,

and verification of the Maintaining RCS Integrity as discussed in the response to RAI 1,
part C. f on page 10 of Attachment 1 to OG-07-292 (Reference 2). As a consequence,

et
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the PWROG was not provided an opportunity to provide additional information that may
have satlisfied the NRC staff and changed the staff’s conclusion. ’

As a result, the draft SE offers two different conclusions regarding relocation of the same
indication, i.e., Containment Sump Water Level (Wide Range) from the PAM TS (i.e.,
lines 1 through 7 versus lines 33 through 37). The PWROG is concemed with the
inconsistency in the NRC staff's position with regard to relocating the Containment Sump
Water Level (Wide Range) from the PAM TS.

Also, with respect to the NRC siaff position stated in lines 1-7, the basis for the rejection
of the TR WCAP-15881-NP conclusion should be identified 50 that ficensees will have an
opportunity to provide additional information in plant specific License Amendment
Requests.

NRC Response:

RG 1.97 recommends that Type B Category 1 instrumentation be provided to monitor
Containment Water Level (Wide Range) to provide function detection, accomplishment of

* mitigation, and verification of the Maintaining RCS Integrity function. RG 1.97 also recommends
that Type C Category 1 instrumentation be provided to monitor Containment Water Level to
provide detection of breach, accomplishment of mitigation, verification, and long-term
surveillance of the Reactor Coolant Pressure Boundary function.”

WCAP-15981-NP recommends that Containment Sump Water Level (Wide Range) be
reclassified as Type B Category 3 and Type C Category 3. The NRC staff agrees with the
conclusion that it would be acceptable to reclassify Containment Sump Water Level (Wide
Range) for the Reactor Coolant Pressure Boundary function fo Type C Category 3. However,
the information provided in the August 22, 2007, leiter did not satisfactorily demonstrate that
.Containment Sump Water Level (Wide Range) instrumentation, used in the CSF status trees of

* the ERGs for Westinghouse NSSS plants,for the Maintaining RCS Integrity function, does not
meet Criterion 4 of 10 CFR 50.36(c)(2)(ii). Therefore, sufficient information to support
reclassification of the Containment Sump Water Level {Wide Range) for the Maintaining RCS
Integrity function was not provided.

Thus, the NRC staff’s conclusions are consistent. The NRC staff has found that PWROG
provided sufficient information to support relocation of the Containment Sump Water Level
(Wide Range) for the Reactor Coolant Pressure Boundary function but not for the Maintaining
RCS Integrity function. The statements on Page 13 of the NRC staff's SE have been modified to
clarify these conclusions. ] . ‘

. 4. Page 17, Section 3.2.21, Lines 1 through 48, and Page 18 Lines 1 through 8:
’ "Proposed Alternate Instrumentation ....... instrumentation on a generic basis.”

PWROG Comment:

- Except for Containment Area Rédiation (High Range) which is currently addressed in-the
Bases for TS 3.3.3 of NUREG-1431, the NRC staff has not generically approved the
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PWROG recommendations for the use of allemate indications in the event that the
instrumentation in the PAM TS is inoperable. The basis for this NRC staff conclusion is
tied to the apparent lack of qualification of the alternate instrumentation.

The use of alternate instrumentation was not included in any NRC Requests for
Additional Information, nor were any issues raised during the public meeting held on
September 20, 2007 (Reference 15 in the draft SE).

The PWROG requests that this discussion be deleted from the draft SE so that the use
of alternate instrumentation and the justification for its use can be included in the TSTF
that incorporates the other changes proposed by WCAP-15981-NP and approved by the
NRC.

NRC Response:

WCAP-15981-NP recommended the use of altemate instrumentation for various PAM functions
(Neutron Flux Power Range, High Head Safety Injection Flow, Containment Area High Range
Radiation, Steam Generator Wide Range Level, and Auxiliary Feedwater Flow). These
variables are discussed in the NRC staff's SE in Sections 3.2.21.1 through 3.2.21.5. RG 1.97
recommends two channels of Category 1 instrumentation for each Type A or Category 1 ~
variable. Therefore, altemate instrumentation should aiso meet the Category 1 criteria.

For Neutron Flux Power Range, High Head Safety Injection Flow, and Auxiliary Feedwater Flow,
WCAP-15981-NP did not discuss the qualification of the proposed alternate instrumentation.
Therefore, sufficient information to verify that the proposed alternate instrumentation meets the
Category 1 criteria was not provided. Based on the information provided, the NRC staff does not
agree with the use of the proposed alternate instrumentation on a generic basis.

For Containment Area High Range Radiation, WCAP-15381-NP proposed that portable
radiation instrumentation be used as altemate instrumentation in the event that both required
channels of Containment Area High Range Radiation are unavailable. NUREG-1431 currently
includes the initiation of an action that requires a report that outlines the preplanned alternate
method of monitoring the cause of the inoperability, and the plans and schedule for restoring the
instrumentation channels of the function to operable status. This selection of a preplanned

~alternate method of monitoring is plant specific. Therefore, the appropriateness of the use of
portable radiation instrumentation should be performed on a plant specific basis.

For Steam Generator Wide Range Level WCAP-15981-NP proposed that a combination of
Steam Generator Narrow Range Level and Auxiliary Feedwater Flow be used as alternate )
instrumentation. The use of Steam Generator Narrow Range L evel and/or Auxiliary Feedwater
Flow as an alternate channel to Steam Generator Wide Range Level has been accepted
previously for a limited number of plant specific applications based on the plant specific design.
Therefore, the use of these alternates should continue to be reviewed on a plant specific basis.

5.____Page 18 Lines 10 through 20:
"Core Exit Temperature Channels ...... for Core Exit Temperature in NUREG-1431."

g
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PWROG Comment: \

The proposed change to the number of requifed Core Exit Temperature channels was
not included in any NRC Requests for Additional Information, nor were any issues raised -
“during the public meeting held on September 20, 2007 (Reference 15 in the draft SE).

The PWROG requests that this discussion be deleted from the draft SE so that the
proposed change to the number of required Core Exit Temperature channels and the
justification for the change can be included in the TSTF that incorporates the other
changes proposed by WCAP-15981-NP and approved by the NRC.

NRC Response:

NUREG-1431 includes the number of required channels of Core Exit Temperature instruments .
as two required channels per quadrant with a channel consisting of two Core Exit
Thermocouples. WCAP-15981-NP recommended that the number of required channeis be
changed fo fwo. The PWROG has not provided appropriate justification for this change.
Therefore, a change in the number of channels should not be included in a TSTF until after
appropriate justification has been provided and agreed upon by the NRC staff.

6. Page 20, Section 3.2.22, Lines 5 through 10:

"The NRC staff does not-agree with the TR WCAP-15981-NP recommendation that the
following variables can be relocated from the PAM TS for the function indicated:

Variable Function Txl pe/Category
Neutron Fiux {Source Range) Reactivity Control B1
Containment Sump Water Level ‘Maintaining RCS Integrity B1"

PWROGI Comment:

See Comment 1 and 3 above.

‘ NRC Response:

No change is riecessary. See responses to Comments 1 and 3 above.

7. v Page 20, Section 3.2.22, Lines 12 through 18:

"The NRC staff was unable to determine the applicability of the following variable for the
function indicated and, therefore, does not agree with the TR WCAP-15981-NP
recommendation that the following variable should be included in the PAM TS for the
function indicated: .

Variable ' Function Type/Cateqgory

Refueling Water Storage Tank Level Core Cooling Al, D2
WCAP-15981-NP-A September 2008
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PWROG Comment:

See Comment 2 above.

NRC Respgnse:

The tables in the NRC staff's SE Section 3.2.22 summarize, in a tabularform._thé NRC staff's
conclusions in Sections 3.2.1 through 3.2.21. Since the NRC staff’s conclusions have not
changed, no changes to the tables are necessary. See response to Comment 2 above.

8. Page 25, Section 4.0, Lines 9 through 185:
"As discussed in Section 3.2.21 .... for Core Exit Temperature in NUREG-1431."

PWROG Comment;

See Comment 5 above.

NRC Response:

No change is necessary. See response to Comment 5 above.

9 Page 26, Section 5.0, Lines 29 through 31:
) "For those items where .... as a revision to TR WCAP-1 5981-NI5."

PWROG Comment:

Please revise this sentence to:

"For those ifems where the NRC staff was unable to conciude that the proposed change
was acceptable, the PWROG may submit those changes and the justification for the
changes in the TSTF that incorporates the changes proposed by WCAP-15981-NP and
approved by the NRC."

NRC Response:

. | ( . ]
The NRC staff's conclusion in the Draft SE included a statement that for items where the staff
was unable to conclude that the proposed change was acceptable that the PWROG may submit
additional information as a revision to WCAP-15981-NP.

The PWROG's proposed that changes along with justifications for proposed changes that have
not been agreed upon be included in a TSTF. This approach would be inappropriate. A TSTF
regarding WCAP-15981-NP should only address changes that have been approved by the NRC.
Any additional proposed changes along with appropnate justification should be presented to the
NRC staff for a full review.
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'10. -_Draft SE Altachment, pages 1 (source range) and 4 (RWST level and containment sump
water level): :

PWROG Comment:

See comments 1, 2, and 3 above,

NRC Response:

The Draft SE included an Attachment, “RG 1.97 Variables and TR WCAP-15981-NP Proposed
Changes.” This attachment listed, in a tabular format, each proposed change and the results of
the NRC staff's review. The PWROG requested changes to the table to reflect the proposals
made in Comments 1, 2, and 3. No change is necessary. See responses to Comments 1, 2,
and 3 above. Co
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LEGAL NOTICE

This report was prepared as an account of work performed by Westinghouse Electric Company LLC.
Neither Westinghouse Electric Company LLC, nor any person acting on its behalf:

A. Makes any warranty or representation, express or implied including the warranties of fitness
for a particular purpose or merchantability, with respect to the accuracy, completeness, or
usefulness of the information contained in this report, or that the use of any information,
.apparatus, method, or process disclosed in this report may not infringe privately owned
rights; or

~B. Assumes any liabilities with respect to the use of, or for damages resulting from the use of,
any information, apparatus, method, or process disclosed in this report. ’

COPYRIGHT NOTICE

This report has been prepared by Westinghouse Electric Company LLC and bears a
Westinghouse Electric Company copyright notice. As a member of the PWR Owners Group, you are
permitted to copy and redistribute all or portions of the report within your organization; however all
copies made by you must include the copyright notice in all instances.

DISTRIBUTION NOTICE

This report was prepared for the PWR Owners Group. This Distribution Notice is intended to establish
guidance for access to this information. This report (including proprietary and non-proprietary versions)
1s not to be provided to any individual or organization outside of the PWR Owners Group program
participants without prior written approval of the PWR Owners Group Program Management Office.
However, prior written approval is not required for program participants to provide copies of Class 3 Non
Proprietary reports to third parties that are supporting implementation at their plant, and for submittals to
the NRC.
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PWR Owners Group

Member Participation* for Project / Task MUHP-3036 / PA-LSC-0072

Utility Member Plant Site(s) Participant

Yes | No
AmerenUE Callaway (W) X
American Electric Power D.C. Cook 1&2 (W) X

Arizona Public Service Palo Verde Unit 1, 2, & 3 (CE) X

Constellation Energy Group Calvert Cliffs 1 & 2 (CE) X
Constellation Energy Group Ginna (W) X

Dominion Connecticut Millstone 2 (CE) X
Dominion Connecticut Millsfone I(W) X
Dominion Kewaunee Kewaunee (W) X
Dominion VA North Anna 1 & 2, Surry 1 & 2 (W) X
Duke Energy Catawba 1 & 2, McGuire 1 & 2 (W), X

Oconee 1, 2,3 (B&W) ) X

Entergy Palisades (CE) X

Entergy Nuclear Northeast Indian Point 2 & 3 (W) X |

Entergy Operations South Zt:z:: :12’ (\I;V;t\il;)ford 3 (CB), ' i
Exelon Generation Co. LLC Braidwood 1 & 2, Byron 1 & 2 (W), X

TMI 1 (B&W) X
FirstEnergy Nuclear Operating Co Beaver Valley 1 & 2 (W), X

Davis-Besse (B&W) X

Florida Power & Light Group St. Lucie 1 & 2 (CE) . X
Florida Power & Light Group Turkey Point 3 & 4, Seabrook (W) X
Florida Power & Light Group Pt. Beach 1&2 (W) X
Luminant Power Comanche Peak 1 & 2 (W) X
Nuclear Management Company Prairie Island 1&2 X

Omaha Public Power District Fort Calhoun (CE) X
Pacific Gaé & Electric Diablo Canyon 1 & 2 (W) X
Progress Energy | Robinson 2, Shearon Harris (W), X

Crystal River 3 (B&W) X
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PSEG - Nuclear

Salem 1 & 2 (W)

~ Wolf Creek Nuclear Operating Co.

Southern California Edison SONGS 2 & 3 (CE) X
South Carolina Electric & Gas V.C. Summer (W) X
So. Texas Project Nuclear Operating Co. | South Texas Project 1 & 2 (W) X
Southern Nuclear Operating Co. Farley 1 & 2, Vogtle 1 & 2 (W) X
Tennessee Valley Authority Sequoyah 1 & 2, Watts Bar (W) X

Wolf Creek (W) X

Project participants as of the date the final deliverable was completed. On occasion, additional

members will join a project. Please contact the PWR Owners Group Program Management Office
to verify participation before sending this document to participants not listed above.
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PWR Owners Group

International Member Participation* for Project / Task MUHP-3036 / PA-LSC-0072

- . Participant
Utility Member Plant Site(s) :
Yes | No
British Energy Sizewell B X
Electrabel (Belgian Utilities) Doel 1,2 & 4, Tihange 1 & 3 X
Hokkaido Tomari 1 & 2 (MHI) X
Japan Atomic Power Company Tsuruga 2 (MHI) X
Kansai Electric Co., LTD Mihama 1, Ohi 1, 2, Takahama 1 (W) X
K Hvdro & Nuclear P C Kori1,2,3&4 X
rea 0 uclear Power Corp.
. ° y P Yonggwang 1 & 2 (W) X
Korea Hydro & Nuclear Power Corp. Yonggwang 3,4,5&6 X
: Ulchin 3,4 ,5 & 6(CE) X
Kyushu _ Genkai 1,2, 3 & 4, Sendai 1 & 2 (MHI) X
Nuklearna Electrarna KRSKO Kirsko (W) - X
Nordostschweizerische Kraftwerke AG Beznau 1 & 2 (W) X
(NOK)
Ringhals AB Ringhals 2, 3 & 4 (W) X
Shikoku Ikata 1,2 & 3 (MHI) X
Spanish Utilities Asco 1 & 2, Vandellos 2, X
Almaraz 1 & 2 (W)
Taiwan Power Co. Maanshan 1 & 2 (W) X
Electricite de France 54 Units X

*  This is a list of participants in this project as of the date the final deliverable was completed. On

occasion, additional members will join a project. Please contact the PWR Owners Grdup Program

Management Office to verify participation before sending documents to participants not listed above.
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EXECUTIVE SUMMARY

The Post Accident Monitoring (PAM) instrumentation contained in NUREG-1431, Revision 3,
(Reference 1), “Standard Technical Specifications Westinghouse Plants,” as well as the PAM
instrumentation contained in plant specific Technical Specifications for licensees of Westinghouse
.Nuclear Steam Supply Systems (NSSS) that have not converted to NUREG-1431 were reviewed to:
1) determine which instrumentation is important to safety following an accident and should be retained in
the PAM Technical Specification, 2) determine which instrumentation which is important to safety that is
not included and should be included in the PAM Technical Specification, and, 3) determine which
instrumentation can be relocated from the Technical Specifications to Licensee Controlled Documents
(LCDs),-as well as the appropriate Regulatory Guide 1.97 classification of the relocated instrumentation.

The PAM instrumentation was included in the Technical Specifications to ensure that the instrumentation
* required by the operators to respond to an accident and bring the plant to a safe stable state is operable if
required during an accident. The inclusion of PAM instrumentation functions in NUREG-1431 was
determined based on the Technical Specification Criteria contained in 10 CFR 50.36 (c¢)(2)(ii), which
requires that a technical specification Limiting Condition for Operation (LCO) of a nuclear reactor must
be established for each item meeting one or more of the four criteria presented in the regulation. The
four criteria ensure that Systems, Structures and Components (SSCs) are available to bring the plant to a
safe stable condition following an accident. There are two broad classes of instrumentation that satisfy
one of these criterion: those that provide input to automatic actuation of safety systems (e.g., the Reactor
Protection System and the Engineered Safety Feature Actuation System), and those that provide an
indication in the control room for manual operator actions. The scope of this report only covers that
instrumentation and control room indication that would be required to permit an effective operator
response to design basis or beyond design basis accidents to maintain the plant in a safe condition. These
indications are designated as the PAM instrumentation.

The instrumentation that should be included in the PAM Technical Specification is those that satisfy either
Criterion 3 or Criterion 4 of 10 CFR 50.36 (c)(2)(i1):

. Criterion 3: A structure, system, or component that is part of the primary success path and which
functions or actuates to mitigate a Design Basis Accident (DBA) or transient that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier.

. Criterion 4: A structure, syétem, or component which operating experience or Probabilistic Risk
Assessment (PRA) has shown to be significant to public health and safety.

Technical Specification 3.3.3, “PAM Instrumentation,” in NUREG-1431 contains a reviewer’s note that
states that a plant should include all Regulatory Guide 1.97 Type A and all Regulatory Guide 1.97
Category 1, non-Type A instrumentation in the PAM Technical Specification. The list of generic PAM
functions identified in Technical Specification 3.3.3 was developed in the late 1980’s based on DBA
assumptions and generic insights from PRAs available at that time.

Regulatory Guide 1.97 (Reference 2) Type A variables provide primary information needed to permit the
operators to take specified manual actions for which no automatic control is provided and that are
required for safety systems to accomplish their safety functions for DBAs. Regulatory Guide 1.97
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Category 1 variables provide information on the accomplishment of a safety function. The definition and
categorization of variables in Regulatory Guide 1.97 was developed shortly after the Three Mile Island
Unit 2 accident, based on information available at that time. Significant new information is now available
to permit a re-evaluation of the PAM instrumentation that should be included in the Technical
Specifications, and the appropriate Regulatory Guide 1.97 classification of the PAM instrumentation
proposed to be relocated from.the Technical Specifications. The re-classification of the relocated PAM
instrumentation is consistent with the 50.44 rulemaking that relocated the hydrogen monitors from the
Technical Specifications, and re-classified them from Regulatory Guide 1.97 Category 1 to Category 3.

This report documents the results of an assessment that was performed to determine the significance of
the instrumentation that was previously identified to be included in the PAM instrumentation Technical
Specifications for Westinghouse NSSS plants. The assessment considered the following safety elements:
DBAs, PRA, Emergency Operating Procedures (EOPs), Severe Accident Management Guidance
(SAMG), and Emergency Plan Implementing Procedures (EPIP)..

This assessment resulted in a revised, generic set of PAM instrumentation recommended to be included in
the plant Technical Specifications for Westinghouse NSSS plants. The PAM instrumentation
recommended for Technical Specification 3.3.3 of NUREG-1431 is:

. ) ,

. Power Range Neutron Flux
. Steam Generator Pressure
. Refueling Water Storage Tank Level
. High Head Safety Injection Flow
e _  Reactor Coolant System Pressure (Wide Range)
. Containment Pressure (Wide Range)
) Penetration Flow Path Containment Isolation Valve Position
. Containment Area Radiation (High Range)
. Pressurizer Level
. Steam Generator Water Level (Wide Range)
. Core Exit Temperature
. Auxiliary Feedwater Flow

The remainder of the PAM instrumentation contained in NUREG-1431 and designated as Regulatory
Guide 1.97 Type A or Category 1 has been determined to have a lower safety importance and can be
relocated from the Technical Specifications to Licensee Controlled Documents. Any Regulatory
Guide 1.97 instrumentation that is not Type A or Category 1 can also be relocated from the Technical
Specifications. In addition, for those licensees that have not converted to NUREG-1431, any
instrumentation that is contained in plant specific Technical Specifications and that is not classified as
Regulatory Guide 1.97 instrumentation, can be relocated from the Technical Specifications.

-
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1 PURPOSE

The objective of this report is to develop a methodology, which is based on how the PAM instrumentation
is currently used in accident management, that can be used to review the PAM instrumentation currently
included in the Technical Speciﬁcé‘tions to: 1) determine which PAM instrumentation is important to
safety following an accident, considering both design basis and beyond design basis accidents, that should -
be retained in the PAM Technical Specification, 2) determine which instrumentation which is important to
safety that 1s not included that should be included in the PAM Technical Specification, and 3) to
. determine which PAM instrumentation can be relocated from the Technical Specifications to L.CDs, as
well as the appropriate Regulatory Guide 1.97 classification of the relocated instrumentation.

. Including the PAM instrumentation that is currently used in accident management consistent with the
10 CFR 50.36 criteria will allow the operators to focus on the PAM instrumentation that is most important
to plant safety, as opposed to the PAM instrumentation that is less important plant safety, which is
currently included in the PAM Technical Specification, thus providing a safety benefit.

WCAP-15981-NP-A September 2008
. Revision 0



2 BACKGROUND

The primary purpose of the PAM instrumentation is to display plant variables that provide information -
required by the operators during an accident. This information provides the necessary support for the
operator to take the manual actions for which no automatic control is provided and that are required for
safety systems to accomplish their safety functions during DBAs.

The PAM instrumentation ensures that there is sufficient information available on selected plant
parameters to monitor and assess the plant status and behavior following an accident.

The availability of the PAM instrumentation is important so that responses to corrective actions can be
observed and ‘the need for, and magnitude of, further actions can be determined. -These essential
instruments were originally identified by addressing the recommendations of Regulatory Guide 1.97 as
required by Supplement 1 to NUREG-0737.

Regulatory Guide 1.97 Type A variables provide the primary information required for the dperatbr to take
specific manual actions for which no automatic control is provided, and that are required for safety
systems to accomplish their safety functions as assumed in the DBA analyses. '

" In addition to Type A variables, Regulatory Guide 1.97 identified Category 1 variables as significant to
safety. Regulatory Guide 1.97 Category 1 varnables were provided to determine whether other systems
important to safety are performing their intended functions.

Typically, Regulatory Guide 1.97 Type A variables are also Category 1 variables. However, not all
Category 1 variables are also classified as Type A. '

Technical Specification 3.3.3 in NUREG-1431 contains the generic list of PAM instrumentation for
Westinghouse NSSS plants, and also contains a reviewer’s note that states that a plant should include all
of thetr Regulatory Guide 1.97 Type A and all of their Regulatory Guide 1.97 Category 1 instrumentation
in the PAM Technical Specification. This generic list of PAM instrumentation was developed in the late
1980°s based on DBA requirements and generic insights from PRAs available at that time.

The PAM instrumentation was included in the Technical Specifications to ensure that instrumentation
required by the operators to respond to an accident and bring the plant to a safe stable state is operable
during an accident. The PAM instrumentation that is currently included in Technical Specification 3.3.3
of NUREG-1431 was determined to be appropriate for control by Technical Specifications based on the
application of the criteria contained in 10 CFR Part 50.36 (c)(2)(i1) as identified below:

. Criterion 1: Installed instrumentation that is used to detect, and indicate in the control room, a
significant abnormal degradation of the reactor coolant pressure boundary.

. Criterion 2: A process variable, design feature, or operating restriction that is an initial condition
of a DBA or transient analysis that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier.
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. Criterion 3: A structure, system, or component that is part of the primary success path and which
functions or actuates to mitigate a DBA or transient that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

. Criterion 4: A structure, system, or component which operating experience or probabilistic risk
- assessment has shown to be significant to public health and safety.

The fourth criterion was added to 10 CFR 50.36 in 1995 to reflect the insights gained from PRA

studies. As discussed below, the PAM instrumentation contained in Technical Specification 3.3.3 of

NUREG-1431 is based primarily on the first three criteria of 10 CFR 50.36. Insights from PRA studies

were not widely known or available at the time when Technical Specification 3.3.3 was issued in

Revision 0 of NUREG-1431.

The purpose of the PAM instrumentation is to function in a post accident environment to provide
indications necessary for the operators to take manual actions to mitigate the consequences of an accident,
or indications that have been determined to be risk significant. Therefore, only Criteria 3 and 4 of
10 CFR 50.36 (c)(2)(ii) are applicable when evaluating instruments for retention in the PAM Technical
Specification.

The original basis for determining the instrumentation to be included in Technical Specification of
NUREG-1431 is defined in WCAP-11618 (Reference 3). WCAP-11618 was submitted to the Nuclear
Regulatory Commission (NRC) in November 1987 and identified the PAM Instrumentation that satisfied
10 CFR 50.36 (c)(2)(ii) Criterion 3. The justification for satisfying Criterton 3 as discussed in WCAP-
11618 1s as follows: '

“Specific Accident Monitoring Instrumentation provides the operator with the information needed to
perform the required manual actions to bring the plant to a stable condition following an accident. This
instrumentation is part of the primary/success path which functions or actuates to mitigate a DBA or
Transient that either assumes the failure of or presents a challenge to the integrity of a fission product
barrier. Specific Accident Monitoring Instrumentation satisfies criterion 3.”

Therefore, WCAP-11618 limited the content of proposed Technical Specification 3.3.3 to Regulatory
- Guide 1.97 Type A instruments. Non-Type A Category 1 instrumentation was not identified as satisfying
any of the criteria for inclusion in the Technical Specifications.

The NRC letter to the Owners Groups (Reference 4), which documented the review of WCAP-11618
stated that PAM Instrumentation satisfies the definition of Type A variables in Regulatory Guide 1.97, and
meets Criterion 3. The NRC justification for retaining Type A variables states: “Type A variables provide
primary information (i.e., information that is essential for the direct accomplishment of the specified
manual actions (including long-term recovery actions) for which no automatic control is provided and
that are required for safety systems to accomplish their safety functions for DBAs or transients).” It also
discusses that since only Type A variables meet Criterion 3, the Standard Technical Specifications (STS)
should contain a narrative statement that indicates that individual plant Technical Specifications should
contain a list of PAM Instrumentation that includes Type A variables.
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However, regarding non-Type A Category 1 variables, the 1988 NRC letter stated that: “the staff is
unable to confirm the Owners Groups’ conclusion that Category 1 Post-Accident Monitoring
Instrumentation is not of prime importance in limiting risk (Criterion 4). Recent PRAs have shown the
risk significance of operator recovery actions which would require knowledge of Category 1 variables.
Furthermore, recent severe accident studies have shown significant potential for risk reduction from
accident management. The Owners Groups’ should develop further risk-based justification in support of
relocating any or all Category 1 variables from the Standard Technical Specifications.” The Owners

Groups participating in the development of the NUREG-1431 chose not to evaluate the inclusion of -

Regulatory Guide 1.97 Non-Type A, Category 1 instrumentation in the PAM Technical Specification at
that time. Therefore, Technical Specification 3.3.3 was issued with the requirement that all plant specific
Regulatory Guide 1.97 Type A, and all plant specific Regulatory Guide 1.97 Category 1 instrumentation
be included in the PAM Technical Specification.

This report was developed to specifically address the NRC request to further evaluate the inclusion of
Regulatory Guide 1.97 Category 1 variables in the PAM Technical Specification. In addition, this report
provides a generic methodology for developing a technical basis for relocating certain Post Accident
Monitoring instruments from the Technical Specifications. The conclusions contained in this report are
based on generic risk insights (i.e., evaluations against 10 CFR 50.36 (c)(2)(ii) Criterion 4) and a
re-evaluation of the overall basis for Accident Monitoring instrumentation with respect to the first
three Criteria of 10 CFR 50.36 (c)(2)(i1). This report also includes the consideration of the reliance on the
instrumentation not specifically evaluated when the list of PAM instrumentation was originally developed
in NUREG-1431. These additional considerations include instrumentation required to mitigate the

consequences of beyond design basis accidents, such as those that are important for Severe Accident

Management (e.g., SAMG), and offsite emergency radiological protection actions (e.g., Emergency
Action Level (EAL) declarations and offsite dose calculations).

The purpose of the PAM instrumentation is to provide a reliable means of monitoring plant variables and
systems following an accident (Reference 2). These indications of plant variables are required by the
operators during accident situations to (Reference 2): '

. Permit the operator to take pre-planned manual actions to accomplish safe plant shutdown,
. Determine whether systems important to safety are performing their intended functions, and
e . Enable the determination of the potential for a gross breach of the barriers to radioactivity release.

In addition, there are other indications of plant variables that provide information on the operation of
systems important to safety to the operators during an accident to:

e Permit operators to make appropriate decisions on the use of systems, and

) Permit the early determination of the need to initiation offsite emergency radiological protective
actions and estimate the magnitude of the threat.

"The indications of plant variables important to safety, according to the above criteria, are classified in -

Regulatory Guide 1.97 according to the definitions in Table 1.
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Table 1 - Regulatory Guide 1.97 Classification Criteria by Type
Type Definition (paraphrased)
A Provide primary information needed to permit the operators to take specified manual actions for

which no automatic action is provided and that are required for safety systems to accomplish their
safety functions for design basis accidents; it does not include those variables that are associated
with contingency actions that may also be identified in written procedures

Provide information to indicate whether plant safety functions are being accomplished

C Provide information to indicate the potential for breach of fission product barriers

Provide information to indicate the operation of individual safety systems and other systems
important to safety

E Provide information to determine the magnitude of fission product releases

In addition to these criteria for classifying instrumentation important to safety, Regulatory Guide 1.97
provides a categorization that represents a graded approach to requirements depending on the relative
importance to safety for a particular indication. The categorization is identified in Table 2.

Table 2 Regulatory Guide 1.97 Classification Criteria by Category

Category Definition (paraphrased)
1 Key variables that most directly provide information on the accomplishment of a safety
function
2 Variables indicating system operating status
3 Backup and diagnostic indications

Instrumentation that was classified in WCAP-19581 as Regulatory Guide 1.97 Type A satisfies
10 CFR 50.36(c)(2)(ii) Criterion 3. - Instrumentation that provides primary inforination needed to permit
the operators to take manual actions for which no automatic actions are provided to satisfy a DBA safety
function (Type A definition) are also part of the primary success path that functions to mitigate a DBA
that either assumes a failure of or presents a challenge to the integrity of a fission product barrier
(Criterion 3 definition). Non-Type A instrumentation that was classified in WCAP-15981 as Regulatory
Guide 1.97 Category 1 satisfies 10 CFR 50.36(c)(2)(ii) Criterion 4. The non-Type A instrumentation that
provides direct indication on the accomplishment of a safety function (Category 1 definition) are those
which the probabilistic risk assessment has shown to be significant to public health and safety (Criterion 4
definition). All other instrumentation that has a lower Regulatory Guide 1.97 classification does not
satisfy Criterion 3 or 4 of 10 CFR 50.36 and should not be included in the PAM Technical Specification.
Conversely, all instrumentation that does not meet either Criterion 3 or Criterion 4 of 10 CFR
50.36(c)(2)(ii) should not be classified as either a Regulatory Guide 1.97 Type A or Category 1 indication.

The reclassification of the instrumentation proposed to be included in the PAM Technical Specification
was performed solely to determine whether it satisfied Criteria 3 and 4 of 10 CFR 50.36; not with respect
to the classifications and categories of design and qualification criteria associated with Regulatory
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Guide 1.97. A licensee’s commitments to Regulatory Guide 1.97 are not changed by the proposéd
changes to the PAM Technical Specification.

21  WESTINGHOUSE NSSS PLANT ACCIDENT MONITORING
INSTRUMENTATION

Technical Specification 3.3:3 “PAM Instrumentation” in NUREG-1431 provides assurance that those
display variables that provide information required by the operators during accident situations are
available. This information provides the necessary support for the operator to take manual actions for
which no automatic action is provided and that are required for safety systems to accomplish their safety
functions. '

These essential instruments are identified by licensee documents addressing the recommendations of
Regulatory Guide 1.97. Instrumentation for Regulatory Guide 1.97 Type A and Category 1 variables are
included Technical Specification 3.3.3 in NUREG-1431. With the ‘exception of the Reactor Coolant
System (RCS) Radiation for which there is no instrumentation available for direct measurement, these
Regulatory Guide 1.97 Category 1 instruments were included in Technical Specification 3.3.3 in
NUREG-1431 based on the NRC 1988 conclusion that these instruments may be important in limiting
risk, based on a limited perspective of available PRA results. The instrumentation included in Technical
Specification 3.3.3 is identified in Table 3. :

Table 3 PAM Instrumentation Contained in NUREG-1431

Power Range Neutron Flux ' Penetration Flow Path Containment Isolation Valve
Position

Source Range Neutron Flux Containment Area Radiation (High Rarige)

Reactor Coolant System Hot Leg Temperature Pressurizer Level

Reactor Coolant System Cold Leg Temperature Steam Generator Water Level (Wide Range)

Reactor Coolant System Pressure (Wide Range) Condensate Storage Tank Level

Reactor Vessel Water Level ' Core Exit Temperature (Quadrants 1-4)

Containment Sump Water Level (Wide Range) Auxiliary Feedwater Flow

Containment Pressure (Wide Range)

Some instrumentation not contained in Technical Specification 3.3.3 of NUREG-1431 is contained in the
PAM Technical Specifications of other Westinghouse NSSS plants. In most cases, these plants have not
converted to NUREG-1431. The additional PAM instrumentation included in the Technical
Specifications for these plants are identified in Table 4.
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Table 4 PAM Instrumentation Not Contained in NUREG-1431

Auxiliary Feedwater (AFW) Valve Position RCS Subcooling Margin

Boric Acid Tank (BAT) Level Residual Heat Removal (RHR) Flow _
Condenser Air Ejector (High Range ) Refueling Water Storage Tank (RWST) Leyel
Containment Enclosure Negative Pressure Pressurizer Safety Valve Position

Containment Sump Water Level (Narrow Range) Spray Additive Tank (SAT) Level

Containment Pressure (Narrow Range) Spent Fuel Pool Exhaust Radiation (High Range)
Containment Water Level (Wide Range) Steam Generator Blowdown Radiation
Intermediate Range Neutron Flux Steam Generator Pressure
Plant Vent Stack (High Range ) Steam Generator Water Level (Narrow Range) -
Pressurizer Pressure " | Steam Line Radiation
Power Operated Relief Valve (PORV) Position Turbine Driven Auxiliafy Feedwater (TDAFW) Pump
’ Exhaust Radiation
PORV Block Valve Position High Head Safety Injection Flow
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3  RE-DEFINING PAM INSTRUMENTATION REQUIREMENTS

The definition and categorization of variables in Regulatory Guide 1.97 was developed shortly after the
Three Mile Island Unit 2 accident, based on information available at that time. Significant new
information is now available to permit a re-evaluation of the Regulatory Guide 1.97 classification and the
definition of PAM instrumentation to be included in the Technical Specifications.

‘3.1 BASIS

The definition and categorization of variables in Regulatory Guide 1.97 was developed shortly after the
Three Mile Island Unit 2 accident in 1979. There have been two important occurrences since original
development of Regulatory Guide 1.97: :

. Each licensee now has an integrated safety assessment of their plant in the form of a PRA that
allows the determination of the importance to safety of components and systems, and

. Significant severe accident research has been completed that provides evidence that the
uncertainties associated with PRA results are sufficiently well understood such that the PRA can
be used as input to regulatory decisions.

The use of PRA methodologies in regulatory decision-making is well documented over the past decade:

. " Generic Letter 88-20 required all licensees to perform an Individual Plant Examination (IPE) to
identify vulnerabilities in the plant design and operation that could result in unacceptably high
risk, as measured by the Core Damage Frequency (CDF) and Large Early Release Frequency
(LERF). ' .

o Licensees have maintained the IPEs and converted them to more detailed PRA for use in
changing burdensome regulatory requirements and improving plant reliability.

. The NRC is now using the results of PRA studies for a number of regulatory functions, including:

- The Reactor Oversight Process (ROP) and the Significance Determination Process (SDP),
which use PRA as an input in determining the safety importance of components and
systems,

- The Maintenance Rule (10 CFR 50.65), which requires the use of PRA results in
determining the safety importance of components,

- Regulatory Guide 1.174 (Reference 5), which uses PRA results, combined with
deterministic analysis results and engineering judgment, to make decisions related to
changes to the plant licensing basis, and

—~  The rulemaking to revise 10 CFR 50.44, which relied he'avily on PRA results to determine
the safety importance of systems and components to measure and control post accident
hydrogen in the containment.
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Since the results from the licensee’s PRA will be one of several inputs used to identify the plant specific
instrumentation that satisfies Criterion 4 of 10 CFR 50.36 (¢)(2)(ii), the acceptable PRA scope and
technical adequacy required to support this application must be considered. PRA technical adequacy is.
addressed through the PRA peer reviews and self assessments using a variety of guidance, including the
American Society of Mechanical Engineers (ASME) PRA Standard (Reference 7), Nuclear Energy
Institute (NEI) PRA Peer Review Process Guidance (Reference 8) and/or Regulatory Guide 1.200
(Reference 9). The purpose -of these references is to assure that the PRA is-of sufficient technical
robustness to be used in regulatory applications. As stated in Section 2.2.3 of Regulatory Guide 1.174
Revision 1:

“The scope, level of detail, and technical acceptability of the PRA are to be commensurate with
the application for which it is intended and the role the PRA results play in the integrated decision
process. The more emphasis that is put on the risk insights and on PRA results in the decision
“making process, the more requirements that have to be placed on the PRA, in terms of both scope
and how well the risk and the change in risk is assessed.

“Conversely, emphasis on the PRA scope, level of detail, and technical acceptability can be
" reduced if a proposed change to the LB results in a risk decrease or is very small, or if the

decision could be based mostly on traditional engineering arguments, or if compensating

measures are proposed such that it can be convincingly argued that the change is very small.”

The identification of the instrumentation that satisfies Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(i1) that
should be included in the PAM Technical Specification is based on the operator importances from the
DBA analyses, the PRA and severe accident management and emergency plan actions from the SAMG
and EPIP. As shown in Table 7 for the generic results, most of the instrumentation that were found to
satisfy Criterion 3 or 4 of 10CFR50.36(c)(2)(it) for inclusion in the PAM Technical Specification are
based on several of the inputs and not solely the PRA results. In addition, the PRA is only used as a risk
ranking tool (e.g., use of relative risk importances rather than delta-CDF and delta-LERF). Therefore, the
technical adequacy of the PRA does not need to be at the highest levels for this application.

The important features of the PRA that can impact its use in the identification of the instrumentation that
satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii) are the completeness and technical adequacy of the
operator actions to prevent core damage or mitigate the consequences of LERF sequences. The role of
instrumentation in risk is found through the importance of operator actions modeled in the PRA that are
cued from instrumentation. Therefore, it is important to assure that the operator actions that could prevent
core damage or mitigate LERF are included in the PRA model and are appropriately modeled. The risk
importance of instrumentation will have the greatest sensitivity to this aspect of the PRA. Of secondary
importance are the technical adequacy and completeness of the accident sequence identification and
quantification and the technical adequacy of the data used in the PRA for initiating event frequencies and
equipment reliability.

The more extensive PRA technical adequacy requirements contained in References 7 and 9, while
assuring a more robust PRA, are not required for this application, since the determination of the PAM
Technical Specification instrumentation does not rely solely on the PRA and the CDF and LERF values
determined from the PRA model.

The PRA scope necessary to assure that important risk insights are included in the determination of the
PAM instrumentation should include at least an at-power PRA for internal initiating events that considers
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CDF (a Level 1 PRA), as well as early fission product releases (a LERF assessment). A qualitative
assessment of late containment failures, and core damage risks from seismic, fire and other important .
external initiating events should also be performed for any PAM instrument proposed to be relocated from
the Technical Speciﬁcatioﬁs‘ The qualitative assessment of external events risks will generally result in a
more conservative approach in determining ‘the saféty significance of components, compared to a
quantitative PRA assessment. A review of the important operator actions from several Westinghouse .
NSSS plants with a fully quantified external events PRA;as discussed in Appendix A, has shown that the
important operator actions that are based on control room instrumentation in the external events PRA are
the same as those already determined to be significant from the internal events PRA.

3.2 METHODOLOGY

The overall methodology used for assessing the importance of instrumentation to be included in the PAM
Technical Specification is similar to the methodology (Reference 10) devel(;i)ed and used in the
successful elimination of Post Accident Sampling System (PASS) requirements that specifically addressed
offsite emergency radiological protection aspects important to safety.

Although the approach used in this report uses the results of PRA assessments, it is not a risk-informed
application in accordance with Regulatory Guide 1.174. Rather than focusing on the five elements of a
risk informed approach as specified in Regulaiory Guide 1.174, this approach directly -assesses the
importance of instrumentation with respect to the Criteria of 10 CFR 50.36 (c)(2)(ii). This direct
assessment uses the plant DBA analyses, PRA, EOPs, SAMG and EPIP as the basis for assigning
importance to the instrumentation. Therefore, the methodology used in this report is more prescriptive
than a risk informed approach.

PAM instrumentation is intended to provide indications of plant parameters that are the basis for
important operator actions to bring the plant to a safe stable state in the event of an accident. The
information available to make this determination includes:

. Design Basis Accidents — While most DBAs rely on instrumentation that provides a signal to
automatically initiate systems and components to bring the plant to a safe stable state, there are
also several key operator actions assumed in the DBA analyses.

. Probabilistic Risk Assessment — The PRA models a number of operator actions to bring the plant
to a safe stable state and prevent core damage.
. Emergency Operating Procedures — The EOPs provide guidance for the operator response to an

accident, based on instrumentation indications of plant parameters. The EOPs are the basis for
the PRA and DBA operator action modeling.
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. Severe Accident Management Guidance — The SAMG provides guidance for the operator
response to mitigate the consequences of severe core damage, including protecting fission
product boundaries. The SAMG operator actions are based on instrumentation indications of key
plant parameters. '

. Emergency Plan and Emergency Plan Implementing Procedures — The EPIPs provide guidance
for making de¢isions regarding offsite radiological protective actions based on the indications of
plant parameters for several key instruments.

The following screening criteria have been developed for assessing the importance to safety of the PAM
_instrumentation, as described below and summarized in Table 5.

Table 5 Screening Criteria for Assessing PAM Instrumentation
Area Criteria
Design Basis Accidents Is credit taken for operator actions in the DBA analyses documented in the

Updated Final Safety Analysis Report (UFSAR) based on instrumentation
indications? Instrumentation that supports these operator actions satisfies
Criterion 3 of 10 CFR 50.36 (c)(2)(i1).

Probabilistic Risk Assessment Is credit taken for operator actions in the PRA for a high risk significant

- function based on instrumentation indications? A high risk significance is
defined from CDF and LERF Risk Achievement and Risk Reduction
metrics. Instrumentation that supports these operator actions satisfies
Criterion 4 of 10 CFR 50.36 (c)(2)(i1).

Emergency Operating Procedures | No screening criteria; importance of EOP measures is included in the DBA
. and PRA assessments. : .

Severe Accident Management Does the instrumentation provide an indication that would result in
Guidance operator actions to prevent failure of a fission product barrier that

could produce a “large early release” or a “large late release™?
Instrumentation that supports these operator actions satisfies Criterion 4
of 10 CFR 50.36 (c)(2)(i1).

Emergency Plan Implementing Does the instrumentation provide a risk significant indication used to
Procedures classify an accident according to the appropriate EAL? Only those criteria

that would result in the declaration of a General Emergency condition are
considered risk significant. Instrumentation that supports these operator
actions satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

Does the instrumentation provide a primary indication used to assess the
severity of potential fission product releases according to the Offsite Dose
Calculation Manual (ODCM)? Instrumentation that supports these operator
actions satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

Does the instrumentation provide a primary indication of the degree of
core damage for the Core Damage Assessment (CDA) from which
offsite radiological protection actions might be taken? Instrumentation
that supports these operator actions satisfies Criterion 4 of

10 CFR 50.36 (c)(2)(ii). '
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Screening criteria have not been developed for determining’the instrumentation that are utilized in the

EOPs. The EOPs identify a wide range of instrumentation that are the basis for operator actions. While
some of the instrumentation may be important in the DBA and PRA accident analyses, a larger portion of
the instrumentation is used to verify plant conditions and the success of EOP prescribed actions and is

therefore not of high safety significance. Further, the operator actions in the DBA and PRA analyses are

based on the instrumentation specified in the EOPs. Therefore, the screening criteria for the DBA and

PRA will identify the importance of the instrumentation utilized in the EOPs.

Although this is not a risk-informed application, some of the basic elements of Regulato}y Guide 1.174
have been addressed in this application. In particular, this report provides:

. Reason for Proposed Change — The reason for change touches on each of the identified
categories: the change improves operational safety by including certain key risk significant
instruments in the Technical Specifications that were not previously included, the change
enhances the consistency of risk basis in regulatory requirements by providing a sound technical
basis for satisfying Criterion 4 of 50.36 (c)(2)(i1), and the change reduces unnecessary regulatory
burdens by removing certain instruments form the PAM Technical Specifications that do not
directly impact safety.

) Defense in Depth — Defense in Depth has been considered to ensure that a reasonable balance
among prevention of core damage, prevention of containment failure, and consequence mitigation
is preserved by maintaining those instruments in the PAM Technical Specification that are
important for preventing core damage, maintaining containment integrity and implementing
offsite emergency planning activities. Also, redundancy, independence, and diversity are
maintained by identifying those instruments that can be used as back-ups to the instruments
included in the PAM Technical Specifications. ‘

. Safety Margins — Safety margins are maintained by ensuring that the instrumentation used to
support operator actions credited in the design basis accident analyses are controlled by the PAM
Technical Specifications. .

. Risk Impact — The risk impact of instrumentation to support operator actions is considered by
using the avatlable risk assessment tools, as discussed in Appendix A, including the at-power
PRA, the fire and seismic PRA assessments, the Level 2 PRA containment integrity assessment,
the Severe Accident Management Guidance and the Site Emergency Plan. Risk importance
measures were used to identify instrumentation that supports risk significant operator actions in
the Level 1 PRA. The assessments from the other risk assessment tools (e.g., Level 2 PRA,
SAMG, E-Plan) were more qualitative, but provide the key insights regarding the importance of
instrumentation in preventing or mitigating risk significant conditions.

. Instrumentation that is relocated from the PAM Technical Specifications to LCDs will still be
monitored for availability and subject to appropriate corrective action where appropriate. -
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Therefore, it is concluded that an appropriate process has been used to consider the re-definition of the
plant instrumentation that should be included in the PAM Technical Specification and a re-classification
of the PAM instrumentation proposed to be relocated from the Technical Specifications, similar to the
. re-classification of the hydrogen monitors from Category 1 to Category 3 in the 50.44 rulemaking.

The methodology for determining the PAM instrumentation that should be included in the Technical
Specifications, and the PAM instrumentation that can be relocated from the Technical Specifications was
based on generic DBA, PRA, EOP, SAMG, and EPIP information for Westinghouse NSSS plants.
" Therefore, implementation of this methodology on a plant specific basis requires the confirmation of the
generic conclusions contained in the WCAP by reviewing the plant-specific DBA analyses, PRA, EOP,
SAMG, and EPIP. ' '
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4 INSTRUMENTATION ASSESSMENT

This section provides the results of an assessment of the use and importance of instrumentation in the
DBA analyses, the PRA, the EOPs, the SAMG, and the E-Plan/EPIPs.

4.1 DESIGN BASIS ACCIDENT ANALYSIS

While many of the DBAs are analyzed assuming the automatic actuation of systems and components,
several of the DBAs also assume operator actions. The operator actions modeled in the DBA analyses are -
based on conservative time windows available for action, but are based on reliable instrumentation
indications to diagnose the need for such actions. The DBAs that typically assume operator actions in the

safety analyses are discussed below. The instrumentation indications upon which the operator actions are
based would therefore satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(i1).

Loss of Coolant Accidents .

In the event of a Loss of Coolant Accident (LOCA), the design basis analyses assume that the operator'
takes the appropriate actions for the transfer to Emergency Core Cooling (ECC) recirculation based on
RWST level. In some older plant designs, the transfer to ECC recirculation consists éntirely of manual
actions by the operators, whereas in the newer plant designs, most or all of the required actions are
automatic. There are no other short term operator actions assumed in the design basis LOCA analyses. In
all cases, the operators would be alerted to the RWST inventory decrease to a point where transfer to the
recirculation mode is required by a control room alarm and/or by the initiation of those automatic actions
associated with switchover to ECC recirculation. The RWST level would typically only be used to
alarm. In some older plant designs, RWST level alone, without alarm indication, is the basis for cueing
the operator initiation of switchover to ECC recirculation. '

At a specified time after the initiation of the accident (e.g., 4 to 20 hours depending on plant specific
analyses), the design basis analysis assumes that a switchover to hot leg recirculation is required to limit
the potential for boron build-up in the reactor vessel. This is performed manually by the operators.
However, the cue to perform hot leg recirculation switchover is based on time as opposed to any plant
variables. '
i

Additionally, the radiological dose analysis for the LOCA is typically based on continued operation of °
containment spray after the RWST has been emptied. For many large dry containment plants in the WOG
fleet, an assumed operator action to transfer containment spray to the recirculation mode when the RWST
is nearly empty (based on a low-low level alarm) is embedded in the design basis analyses. Failure to
transfer containment spray pump suction from the injection mode to the recirculation mode could result in
damage to the containment spray pumps. For plant designs that use the containment spray pumps for
spray recirculation, the failure to switch to containment spray recirculation could impact the containment
pressure response assumed in the design basis analyses. Thus, the RWST level indication could be an
important indication for a DBA in which no automatic control is provided.
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Steam Generator Tube Rupture

In the event of a Steam Generator Tube Rupture (SGTR), the design basis analyses assume that the
operators will diagnose the occurrence of an SGTR accident, isolate the secondary side of the ruptured
Steam Generator (SG), terminate AFW flow to the ruptured SG to prevent SG overfill, and initiate
cooldown and depressurization of the RCS to terminate the loss of reactor coolant inventory through the
ruptured tube. The SGTR accident requires operator actions for which no automatic control is provided
to bring the plant to a safe stable state. The specific operator actions typically assumed in the DBA
analysis are:

. Identify and isolate ruptured SG — based on SG level (diagnose rupture) and SG pressure (identify
stuck open relief valve which affects the recovery strategy),

. Operator action to initiate cooldown using the intact SGs — based on ruptured SG pressure
~ (cooldown target) and RCS pressure and temperature (maintain subcooling), '

. Operator action to initiate RCS depressurization using the pressurizer spray, auxiliary spray or
PORVs — based on RCS pressure, RCS temperature, pressurizer level and RCS subcooling, and

. Operator action to initiate SI termination — based on SI termination criteria of RCS pressure, RCS
temperature and pressurizer level.

The primary diagnosis of the design basis SGTR event is based on comparing water levels in the SGs
using the SG level indication. Secondary indications of a SGTR include steam line, condenser air ejector
and SG blowdown radiation levels. Since the RCS radioactivity levels are very low in the plants that are
currently operating, and are nearly undetectable at the beginning of a fuel cycle, the radiation monitors are
less reliable than SG water levels for the diagnosis of a SGTR. Following a reactor trip .caused by
decreasing RCS pressure (due to the inventory loss through the ruptured SG tube), the AFW flow to each
SG would be approximately equal. Because of the additional mass addition to the affected SG through
the ruptured tube, the SG levels would quickly indicate which SG was affected. Isolation of the ruptured
SG secondary side and termination of AFW flow to the ruptured SG do not depend on any
instrumentation. Operator actions to cooldown and depressurize the RCS depend on several different
instrumentation indications:

. SG Level indication is used to control AFW flow to the non-ruptured SGs during SG
’ depressurization to assure that adequate level is maintained in the intact SGs as the SGs are
depressurized,
. RCS Temperature indication is used during the depressurization to control the rate of RCS
cooldown, ‘
. RCS Pressure and SG pressure are used during the depressurization to determine when the

pressures are equalized, which indicates that reactor coolant loss through the ruptured SG tube
has been terminated, '
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. Pressurizer level and RCS subcooling are used to control/terminate Safety Injection (SI) flow
during the depressurization to assure that the pressurizer is not overfilled.

Steam Line Break

In the event of a Steam Line Break (SLB), the DBA analyses assume that the operators will terminate SIL
While the EOPs also direct the operators to terminate AFW to the faulted SG to minimize an overcooling -
condition in the RCS, this is typically not part of the response modeled in the design basis analyses.
Termination of SI prevents a pressurizer overfill event which would result in the opening of a pressurizer
relief valve. Overfilling the pressurizer and opening the relief valve may result in a stuck open relief
valve condition since the valves are not designed for water relief. The primary diagnosis of a SLB
condition is based on SG pressures. Comparison of SG steam flow between the SGs and SG water level
can also be used to diagnose a SLB accident. Termination of SI is based on a combination of pressurizer
level and RCS subcooling. '

Inadvertent Operation of the Emergency Core Cooling System During Power Operation

In the event of an Operation of the Emergency Core Cooling System During Power Operation, the DBA
analyses assume that the operators will terminate SI according to the plant EOPs, if the plant specific
analysis is performed to prevent filling the pressurizer. Termination of SI prevents a pressurizer overfill
event which could result in temporary water relief via the pressurizer safety valves (PSVs). Overfilling
the pressurizer and water relief via the PSVs may result in a stuck open PSV if the valves are not designed
~ for water relief. It should be noted that the DBA analyses for some plants allow temporary pressurizer
PORYV or PSV water relief by demonstrating that a more serious plant condition will not result following
an inadvertent operation of the emergency core cooling system during power operation. For those plants,
the operator action to terminate SI to prevent pressurizer overfilling is not assumed for this event. The SI
termination criteria in the EOPs for this DBA, and any other event with SI operating, is based on a
combination of the pressurizer level and RCS subcooling indications.

Other Design Basis Accidents

All of the remaining DBA analyses typically do not rely on explicit operator actions. However, inherent
in all of these remaining DBA analyses are two operator actions to establish and maintain long term core
cooling: controlling AFW flow to maintain a heat sink and prevent SG overfill, and termination of SI to
prevent pressurizer overfill. The control of the AFW flow to prevent SG overfill is based on SG level
indication. Termination of SI to prevent pressurizer overfill is based on a combination of pressurizer level
and RCS subcooling, which is determined from RCS pressure and RCS temperature.

42  PROBABILISTIC RISK ASSESSMENT ANALYSIS

PRAs represent a methodology for assessing the outcome of all credible accident sequences. The PRA
covers the credible range of accident initiating events, possible equipment failures, and possible operator
actions. Unlike design basis analyses, the PRA assesses the consequences of combinations of equipment
failures and failures of operator actions. The impact of instrumentation on the accident outcome is ‘
modeled in the avziilability of the automatic actuation systems, as well as in the success of operator
actions.
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The PRA is particularly useful in assessing the importance of components relative to one another since the
PRA is an integrated model that treats all accident initiators and sequences with a common set of
assumptions and input data. One of the useful results from a PRA is the importance ranking and the
standard importance measures. These results can be used to determine if reduced levels of requirements
on various components will significantly impact the overall results, expressed in terms of risk. Typically,
the risk important components are those that are required to establish and maintain a long term stable state
for high probability accident sequences. On the other hand, those components that are required to
establish and maintain a long term stable state for low probability accident sequences and those
‘components that have backup alternative components to accomplish the same function will typically have
a lower importance.

The operator actions modeled in the PRA are based on best estimate time windows available to complete
various actions to bring the plant to a safe stable state and account for errors in diagnosing both the
accident condition and the need for operator actions. -A portion of the operator error assessment is based
- on the availability and accuracy of the instrumentation indication that is the basis for the operator action.
Operator actions that are important for accident prevention and accident mitigation are modeled in the
PRA. Therefore, if a parameter indication (i.e. instrument) does not support an operator action modeled
in the PRA, then it can be assumed to be of very low risk significance. The methodology for the
treatment of instrumentation in the operator error assessment varies from plant to plant, but is typically
included in the model in an explicit manner.

Key PRA results obtained from a survey of all Westinghouse NSSS plants are available in a composite
PRA database. The importance of operator actions for preventing core damage for at-power initiating
events identified in the PRA database have been analyzed in detail to determine the importance of
instrumentation required for those operator actions. A detailed discussion of this analysis is presented in
Appendix A of this report. A detailed assessment of the importance of operator actions to prevent failure
of containment fission product boundaries (e.g., LERF and late containment failures) has also been
completed and is included in Appendix A of this report. '

From a risk perspective, the following indications have been determined to typically have a h_igh degree
of importance for preventing core damage for at-power initiating events, according to a composite PRA
model of Westinghouse NSSS plants:

7

. RWST Level (median Risk Achievement Worth (RAW) =10.35),
. SG Wide or Narrow Rangé Level* (median RAW = 4.05),

RCS Subcooling (median RAW = 4.05),

RCS Temperature (median RAW = 4.05),

RCS Pressure (median RAW = 4.05),

. Pressurizer Level (median RAW = 4.05),

U SG Pressure (median RAW = 4.05),

. High Head SI Flow (median RAW = 3.05),

. Power Range Neutron Flux Monitor (RAW = 2.49),

. SG Wide Range Level** (median RAW = 2.46), and

. AFW Flow (Median RAW = 2 .46).
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*Based on maintaining SG level during RCS cooldown and depressurization

**Based on initiation of bleed and feed mode of core cooling

The following instrumentation has been determined to typically have a high degree of importance for
preventing large, early radioactive releases, based on the LERF assessment discussed in Appendix A.6.
No importance measures have been quantified for the following instrumentation, as the LERF assessment
was qualitative in nature:

. Containment Pressure (Wide Range),
. Penetration Flow Path Containment Isolation Valve Position, and
. RCS Pressure.

From a risk perspective, all other instrumentation has a low or negligible importance for preventing core
damage, according to a composite PRA model of Westinghouse NSSS plants and therefore does not
satisfy Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

43  INSTRUMENTATION UTILIZED IN EMERGENCY OPERATING

The EOPs for Westinghouse NSSS plants are based on the generic WOG Emergency Response
Guidelines (ERGs) (Reference 11). The ERGs were developed to provide procedures for bringing the
plant to a safe stable state for any accident sequence initiated at power operation that results in a reactor
trip or SI signal. The ERGs are designed to be consistent with the DBA analyses, but also consider
accidents beyond the design basis. In addition, the ERGs provide guidance for the use of all' means to
bring a plant to a safe stable state. That is, in the event of a failure of a plant system or component
assumed to be operable in the design basis analyses, the ERGs provide alternate methods for achieving
the same desired endstate.

Considering all of the contingency procedures for dealing with events beyond the design basis, the ERGs
make use of a large amount of the plant instrumentation in providing guidance to the operators for
bringing the plant to a safe stable state. The plant PRA models the significant paths through the EOPs for
a wide range of possible initiating events. The plant PRA model will typically model all of the EOP
actions assumed in the DBA analyses. If the EOP action is not modeled in the PRA, then it is considered .
to have a negligible impact on plant risk. EOP actions might not be included in the PRA model for
several key reasons:

. Failure to perform the EOP action does not impact the accident sequence progression and
' therefore does not impact the PRA results,

. The EOP action is on a pathway that has been shown to be of very low probability and therefore
does not impact PRA results, or "

. The EOP action is very late in the accident sequence such that the probability of failing to take
the action is considered negligible. This rationale is seldom used but can apply when the time at
which the action is required approaches 24 hours after the initiating event. Examples include
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switchover to hot leg recirculation and refilling the Condensate Storage Tank (CST), which are
typically not required in the first 12 to 24 hours of the accident.

The EOPs include Functional Restoration Guidelines (FRGs). These are symptom-based indications that
an accident is not proceeding according to the design basis and provide a second level of defense against a
transient or an accident progressing to core damage. The FRGs are entered from the Critical Safety
Function (CSF) Status Trees; the CSF Status Trees are monitored whenever the EOPs are in use.

All EOP operator actions that are important for preventing damage to the reactor core are modeled in the
plant PRA. Additionally, EOP instrumentation that may be important for an offsite emergency response
to protect the health and safety of the public is included in the EAL declaration criteria. Therefore, the
importance of EOP instrumentation is deferred to the DBA, PRA and EAL discussions (Sections 4.5.1 and
4.5.2).

As discussed above, the expected operator actions for design basis accidents and many beyond design
basis events are contained in the EOPs and the CSF Status Trees would typically only be used for beyond
design basis events. Therefore, by definition, the indications used in the CSF Status Trees do not meet
Criterion 3 of 10 CFR 50.36 (c)(2)(ii) solely on the basis of their inclusion in the CSF Status Trees.
However, the CSF Status Tree usage may be important from the PRA perspective and may satisfy
Criterion 4 of 10 CFR 50.36 (c)(2)(ii). The indications relied upon for usage of the CSF Status Tree are
discussed below.

There are four levels of priority in the CSF Status Trees:

. Only Red paths require immediate attention,

J Orange paths require immediate attention when no Red paths are available,

e Yellow paths are to be addressed at the operator’s discretion when time s available,
. Green paths require no action on the Functional Restoration Procedures.

Only the Red and Orange CSF paths need to be considered in assessment of instrumentation needed to
satisfy Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

Subcriticality CSF Status Tree-

The Power Range neutron flux is used to indicate a Red Path to FR-S.1. The Power Range neutron flux is
risk significant in the generic PRA (Appendix A) and therefore satisfies Criterion 4 and will be retained in
PAM Technical Specification.

The Intermediate Range Startup Rate is used to indicate a Red Path to FR-S.1. The Intermediate Range
Startup Rate is not risk significant in the generic PRA (Appendix A) and therefore does not satisfy
Criterion 4 and will not be retained in the PAM Technical Specification. The Intermediate Range Startup
Rate needs to be addressed in the plant specific implementation to determine its risk significance.
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The Source Range neutron flux instrumentation is only used in the CSF Status Trees to indicate a Yellow
of Green CSF path and therefore does not satisfy Criterion 4.

It is also noted that the Channel Operational Tests (COTs) and Channel Calibrations (CALs) in the
surveillance requirements (SR 3.3.1.7, SR 3.3.1.8, SR 3.3.1.11) of the Reactor Trip System
Instrumentation Technical Specification verify that IR and SR indications are available. Therefore, the
Intermediate Range Startup Rate and Source Range neutron flux instrumentation can be removed from the
PAM Technical Specification, but will remain controlled by the Reactor Trip Technical Specification.

Core Cooling CSF Status Tree

The Core Exit Temperature indication is used to indicate a Red Path to FR-C.1 and an Orange Path to FR-
C.2. The Core Exit Temperature indication was found to be risk significant in the generic PRA (Appendix
A) and will be retained in the PAM Technical Specification.

Reactor Vessel Water Level indication is used to indicate a Red Path to FR-C.1 and an orange path to FR-
C.2 when the Core Exit Temperature indication is less than the CSF Status Tree setpoint value. The
Reactor Vessel Water Level indication was found not risk significant in the generic PRA (Appendix A)
and therefore does not satisfy Criterion 4 and will not be retained in the PAM Technical Specification.

" Reactor Vessel Water Level indication needs to be addressed in the plant specific implementation to
determine its risk significance

Heat Sink CSF Status Tree

The Auxiliary Feedwater Flow and Steam Generator Water Level are used to indicate a Red Path to FR-
H.1. The Auxiliary Feedwater Flow and Steam Generator Water Level were found to be risk significant
in the generic PRA and therefore satisfy Criterion 4 and will be retained in the PAM Technical
Specification.

The Heat Sink CSF Status Tree uses SG Narrow Range level as a primary indicator but operators are
trained to also use SG Wide Range level. The FR-H.1, “Response to Loss of Heat Sink” procedure uses
SG Wide Range level to initiate Bleed and Feed which is risk significant in the PRA. Therefore only SG
Wide Range level indication needs to be included in the PAM Technical Specification.

Integrity CSF Status Tree

The RCS Cold Leg Temperature and RCS Pressure are used to indicate a Red Path and an Orange path to
FR-P.1. The purpose of the Integrity CSF Status Tree is to provide guidance on preventing a challenge to
reactor vessel integrity due to Pressurized Thermal Shock (PTS). PTS is not risk significant in the generic
PRA (Appendix A). Several plant specific risk assessments documented in NUREG-1806, “Technical
Basis for Revision of the Pressurized Thermal Shock (PTS) Screening Limit in the PTS Rule (10 CFR
50.61)”, conclude that reactor vessel failure leading to core damage due to PTS is not risk significant.
Therefore Cold Leg Temperature indication does not satisfy Criterion 4 and will not be retained in the
PAM Technical Specification (RCS Pressure indication is retained based on other considerations). Cold -
Leg Temperature indication needs to be addressed in the plant specific implementation to determine its
risk significance
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It is also noted that the Reactor Trip System Instrumentation Technical Specification contains
requirements for the Overtemperature AT and Overpressure AT reactor trip functions. The associated
COTs and CALs verify that Tavg and AT indications are available, based in part on the RCS Cold Leg .
Temperature indication.

Containment CSF Status Tree

The Containment Pressure indication is used to indicate a Red Path and an Orange path to FR-Z.1.
Containment Pressure is risk significant in the generic PRA (Appendix A) and will be retained in the PAM
Technical Specification.

Containment Sump Water Level Wide Range indication is used to indicate an Orange Path to FR-Z.2
which deals with containment water levels approaching the containment flooding level. Prevention of
Containment Flooding is not risk significant in the generic PRA (Appendix A). Therefore, Containment
Sump Water Level Wide Range indication does not satisfy Criterion 4 and will not be retained in the PAM
Technical Specification. Containment Water Level Wide Range indication needs to be addressed in the
plant specific implementation to determine its risk significance.

Inventory CSF Status Tree

All paths of the Inventory CSF Status Tree are Yellow or Green and therefore do not need to be addressed
immediately. Pressurizer Water Level indication and Reactor Vessel Water Level indication are used to
_ indicate Yellow Paths in the Inventory CSF Status Tree. RCS inventory concerns addressed using FR-I.1
through FR-1.3 are not risk significant in the generic PRA (Appendix A). Pressurizer Level is retained in
PAM Technical Specification for other risk significant operator actions. Reactor Vessel Water Level
indication does not satisfy Criterion 4 and therefore will not be retained in the PAM Technical
Specification. Reactor Vessel Water Level indication needs to be addressed in the plant specific
~ implementation to determine its risk significance.

4.4. INSTRUMENTATION UTILIZED IN SEVERE ACCIDENT MANAGEMENT
GUIDANCE :

The SAMG for Westinghouse NSSS plants is based on the generic WOG SAMG (Reference 12). The
SAMG was developed to provide guidance for bringing the plant to a safe stable state and mitigating
fission product releases to the environment for accident sequences that result in core damage. The SAMG
makes use of 6 plant parameters for establishing and/or maintaining a safe stable state following a core
damage accident. The parameters and instrumentation used to determine the value of each parameter are:

. . SG Water Level — SG Water Level wide range or narrow range instrumentation,
. RCS Pressure — RCS Pressure wide range instrumentation,
. Core Temperature — CETs and/or Hot Leg RTDs instrumentation,
. Containment Sump Water Level — Containment Sump Water Level wide range’ and/or narrow

range instrumentation,
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. Containment Pressure — Containment Pressure wide range instrumentation,
. Containment Hydrogen — Containment Hydrogen Monitor instrumentation.

The purpose and safety significance of each of these parameters is discussed below. The SAMG is
designed to be used only in the event of core damage, which means that, by definition, the accident is
beyond the design basis.

SG Water Level

The primary purpose of restoring/maintaining SG water level for Westinghouse NSSS plants is to provide
a heat sink for decay heat removal when core cooling is restored. The SG water level can also provide
fission product scrubbing to reduce. fission product releases for accident sequences in which the SG tubes
act as a pathway for releases to the environment, such as for a SGTR initiating event that proceeds to core
damage. Further, the SG water level is important to protect the SG tubes from thermally induced creep
failure after core damage for certain accident sequences. For Westinghouse NSSS plants, thermally
induced SG tube failure after core damage is considered to be a very low probability challenge to the
integrity of the plant fission product barrier, and therefore maintaining SG water level only provides
additional defense-in-depth assurance against this low probability challenge. Lastly, the SG water level is
important for preventing SG overfill which would result in a two-phase flow being released from the SG
relief valves, which may cause the valves to stick open, since the valves are only designed to relieve
steam. For SGTR events, SG overfill is the primary cause of core damage leading to a large early release
of fission products. ‘

From a PRA perspective, operator actions to restore or maintain SG water level after core damage are
generally not modeled. The only potential PRA accident sequences in which SG water level could have a
risk impact is for the SGTR sequences. The current modeling of the consequences from a SGTR initiated
core damage accident assumes no water addition to the SG for fission product scrubbing. SAMG
operator actions to maintain a water cover over the top of the highest tube would provide a water pool for
fission product scrubbing, which would significantly reduce the release quantities. Therefore, operator
actions to maintain an adequate SG level in the ruptured SG in accordance with the SAMG are considered
to be risk important. o

For the SAMG, SG water level is measured for this indication using the SG wide range or narrow range
level instrumentation.

RCS Pressure

The primary purpose of reducing the RCS pressure for Westinghouse NSSS plants is to permit the use of
low pressure sources of water injection to the RCS. RCS depressurization is directed in the EOPs prior to
core damage for all accident sequences, except the loss of all AC power with coincident failure of
TDAFW pump (or diesel driven pump) to supply water to the SGs. For this core damage accident
sequence, RCS depressurization using the pressurizer PORVs would only be a temporary measure to
arrest core damage using the accumulator water; if AC power is not restored, the core damage scenario
will continue. Typically, for Westinghouse NSSS plants, recovery of AC power in the short time frame
that might be effective to arrest the core damage accident in-vessel is not a risk significant accident
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sequence. A secondary purpose for reducing RCS pressure is to avoid reactor vessel failure with the RCS
at a high pressure (also known as a high pressure melt ejection), if the core damage accident cannot be
terminated before the core melts and relocates to the reactor vessel bottom head. For Westinghouse NSSS
plants, high pressure melt ejection is typically considered to have a very low probability of challenging
the containment integrity.

From a PRA perspective, operator actions to depressurize the RCS after core damage aretypically not
modeled. The PRA accident sequences in which RCS pressure could have the largest risk impact are
SGTR sequences that result in core damage. The current modeling of the consequences from a SGTR
initiated core damage accident assumes that no RCS depressurization occurs to limit the primary to
secondary fission product transport. Therefore operator actions to depressurize the RCS to mitigate-
fission product releases for core damage sequences involving a SGTR are’considered to be risk important
in the SAMG, and RCS pressure indication in the SAMG is considered to be risk important.

For the SAMG, RCS pressure is measured using the RCS wide range pressure instrumentation.
Core Temperature

The primary purpose of monitoring core temperature is to determine whether attempts to restore core
cooling have been successful. No other actions are directed from monitoring core temperature. Recovery
of core cooling would terminate the core damage accident and potentially result in a release of only a
fraction of the-fission products in the core. A secondary purpose of recovery of core cooling prior to
reactor vessel failure would be to prevent the core from going ex-vessel. However, since ex-vessel
phenomena are generally not significant contributors to plant risk, this action would have little impact on
the overall plant risk.

From a PRA perspective, the recovery of core cooling after core damage has occurred is modeled in some
plant PRAs. However, no credit is taken for partial core damage in assessing the change in consequences
associated with recovery of core cooling while the core is still in-vessel. Operator actions to restore core
cooling prior to reactor vessel failure could have the largest risk impact for the SGTR sequences that go to
core damage. The current modeling of the consequences from a SGTR initiated core damage accident
assumes no change in the quantity of fission products released to the atmosphere. As stated previously,
there are no other significant threats to fission product boundaries associated with core temperature.
Since a high core temperature is a prerequisite for entering the SAMG the operators would already be
aware of a high core temperature and already attempting to re-establish core cooling following entry into
the SAMG. Since there are no additional SAMG actions cued from core temperature, it is concluded that
core recovery after core damage is not a risk significant SAMG instrumentation.

‘For the SAMG, it is expected that indications to diagnose recovery of core cooling may be unreliable due

to the high temperature environment in the RCS during core uncovery. Therefore, the SAMG
recommends that no one indication be relied upon to diagnose recovery. Thus, there is no unique
instrumentation identified for this purpose.
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Containment Water Level

The primary purpose of monitoring containment water level in the SAMG is to enable operator actions to
assure that water is available to cool any core debris that relocates to the containment if the reactor vessel
fails. A secondary purpose of providing adequate containment water level is to assure that adequate water
is available in the containment sump for ECC recirculation should a means of injection to the RCS
become available.

In the case of water availability for core debris cooling, an adequate water supply in the containment can
prevent core-concrete interactions from occurring which, in turn, prevents containment pressurization
from noncondensible gases that result from core-concrete interactions. These noncondensible gases can
challenge containment integrity in the long term (e.g., 3 to 4 days after core damage). In the case of water
availability for ECC recirculation, the PRA results show that there is not a significant probability of an
accident scenario in which injection to the RCS via ECC recirculation is available, and the containment
recirculation sump is dry.

From a PRA perspectiv'e, water  addition to the containment after core damage has occurred is not
typically modeled in plant PRAs. Operator actions to add water to the containment for core damage
accidents could have the largest risk impact for accident sequences in which containment heat removal is
available, but no water is available in the containment for core debris cooling. In these cases, the
challenge to containment integrity from the noncondensible gases generated from core-concrete
interactions would be prevented. However, these accident sequences typically represent a small fraction
of the accident sequences that result in‘a containment challenge following core damage. Therefore, it is
concluded that the containment water level indication following core damage does not enable a risk
significant action.

For the SAMG, containment water level to prevent core-concrete interactions is measured from wide
range containment level instrumentation. Containment water level to assure that ECC recirculation is
available can be measured from either the wide range RWST level, or the narrow range or the wide range
containment level instrumentation. :

Containment Pressure

The purpose of the containment pressure instrumentation, as utilized in the SAMG, is to either:
a) indicate the containment pressure to allow the operators to take action to vent the containment to
prevent a catastrophic containment failure due to overpressurization, or b) determine if a hydrogen burmn
challenge to the containment integrity exists requiring consideration of hydrogen control strategies. Since
long term containment overpressurization and slow bum overpressurization are typically the dominant
late containment failure modes, containment pressure is important for SAMG mitigation. The PRA
analyses show that SAMG initiated operator actions for hydrogen control strategies would only be
required for station blackout events after all instrumentation is lost due to battery depletion. It is not
important for any accident in which instrumentation is available and therefore only long term
overpressurization is of interest. SAMG initiated operator actions for containment venting due to long
term overpressurization would only be considered as the containment pressure approaches the lower
bound of the failure pressure. Only the containment high range pressure indication is adequate for this
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7

consideration and should be included with respect to the SAMG. Therefore, it is concluded that the
" containment wide range pressure instrumentation is an important SAMG indication.

For the SAMG, containment pressure is measured from wide range containment pressure instrumentation.
Containment Hydrogen

The purpose of the containment hydrogen instrumentation, as utilized in the SAMG, is to indicate the
containment hydrogen concentration to allow the operators to take action to prevent a containment failure
due to a hydrogen bumn. The potential for early containment failures due to hydrogen burns was analyzed
in the Level 2 PRA and found not to be risk significant. The potential for slow burn overpressurization
containment failures is a contributor to the probability of late containment failures, but only for station
blackout events with no power recovery in the first day. In this case, there would be no power available
for instrumentation so the availability of hydrogen monitors is not relevant to this case.

For Westinghouse NSSS plants with ice condenser containments, the dedicated hydrogen igniters, which
burn hydrogen as it is released to the containment, would prevent the containment hydrogen concentration
from accumulating and reaching a level that could challenge containment if ignited.

Further, in the rulemaking to revise 10 CFR 50.44, the NRC determined that the importance of
containment hydrogen monitoring could be downgraded since it was not important to risk. Therefore, it is
concluded that operator actions for hydrogen control based on containment hydrogen indication is. not a
risk significant operator action. '

Therefore, it is concluded that monitoring containment hydrogen for the purpose of venting containment
to prevent a challenge to containment integrity following core damage is not a risk significant action.

For the SAMG, containment hydrogen is measured from containment hydrogen instrumentation.
4.5 INSTRUMENTATION UTILIZED IN EMERGENCY PLANNING

The E-Plan and the EPIP for Westinghouse NSSS plants rely on plant instrumentation for three distinctly
separate activities: 1) Assessment of the appropriate EAL, 2) Offsite Dose Projections using the ODCM,
and 3) CDA. The role of instrumentation for these activities is discussed below.

4.5.1 Emergency Action Levels

The EALSs provide a means of communicating between the plant staff and the offsite authorities regarding
the potential for fission product releases from the plant that could endanger the health and safety of the
public in the vicinity of the plant. Based on the potential for fission product releases from the plant, the
offsite authorities would invoke various levels of offsite emergency protective actions for members of the
general public, including sheltering and evacuation.

The majority of the Westinghouse NSSS plants use the EAL assessment methods in either
NUMARC/NESP-007 (Reference 13) or in NUREG-0654 (Reference 14). The greatest severe potential
for fission product releases is associated with the General Emergency level. This is classified as a loss of
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any two barriers and a potential loss of a third barrier. At lesser levels (e.g., Site Emergency), the
potential for fission product releases is not imminent, although the emergency level could escalate to the
General Emergency Level at some future time. However, the same indications are used to classify these
lower levels (e.g., Site Emergency declaration is based on a potential loss of two barriers). The plant
indications, obtained from plant instrumentation, that are used in declaring a General Emergency
condition are shown in the Table 6.

An evaluation of the indications and related instrumentation, based on the plant EOP structure and the '
results from PRA analyses, results in the following conclusions related to the EAL instrumentation shown
in Table 6:

e  The potential loss of the fuel rod clad barrier can be determined from elevated and increasing
CET idications, reactor vessel level and loss of heat sink indications. However, the CET
indication provides the most direct and unambiguous indication of the potential loss of fuel rod
clad barrier. The reactor vessel level and heat sink- indications only provide indication that
conditions exist that may lead to a loss of the fuel rod clad barrier.

. The loss of fuel rod clad barrier will always be indicated first by high CET indications.
Containment and RCS letdown radiation levels will always lag the CET temperatures and may be
useful only to confirm the loss of the fuel rod clad barrier. The issue with the radiation monitors
is that a pathway must exist for the fission products to reach the volume being monitored for high
radiation levels. In the case of the containment, a breach in the RCS must also exist for high
radiation to be present in the containment. For the letdown monitor, the RCS must not have been
isolated based on a safety injection signal.

) The potential loss of the RCS barrier can be determined from the potential for reactor vessel
pressurized thermal shock, and the loss of heat sink. The potential for entering a condition where
pressurized thermal shock can result in a failure of the reactor vessel is a very low probability
event. Current analyses and evaluation of the potential for pressurized thermal shock of the
reactor vessel to result in core damage are still ongoing. However indications are that the criteria
for reactor vessel aging can be relaxed as a result of these analyses because of the low potential
for core damage. The potential loss of the RCS barrier due to a loss of heat sink is based on the
opening of the pressurizer PORV or safety valve if a-heat sink cannot be recovered. It is not a
reliable indication of a loss of the RCS barrier. ' ‘

. The loss of RCS barrier can be determined from an RCS leakage indication, containment
radiation and diagnosis of a SGTR. The loss of the RCS barrier based on the RCS leak rate as
measured by RCS subcooling is not a rehable indicator. For most LOCAs, RCS subcooling can
be maintained or recovered due to the cold water additton from ECC. The loss of RCS
subcooling may be a better indicator of the potential loss of the fuel rod clad barrier, since it is a
precursor to core uncovery and heatup.
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. The potential loss of the containment barrier can be determined from high containment pressure,
and indication of a faulted SG. Based on an evaluation of extensive PRA studies, containment
explosive mixtures of hydrogen are.not expected in large dry, subatmospheric or ice condenser
containment PWRs. Flammable mixtures of hydrogen are not expected to challenge the
containment barrier in these containments. Therefore, containment hydrogen is not a reliable
indicator of a potential loss of the containment barrier. :
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Table 6

Instrumentation Utilized for the Determination of Emergency Action Levels

Fission Product Barrier

Indication

Instrumentation

Loss or Potential Loss of
Fuel Rod Clad Barrier —

Critical Safety Function
Status: Core Cooling
Orange or Red

Core Exit Thermocouples
Reactor Vessel Water Level

Critical Safety Function
Status: Heat Sink Red

SG Wide Range Level
Auxiliary Feedwater Flow

Reactor Coolant Activity
Level '

RCS Letdown Radiation Monitor

Core Exit Thermocouple
Readings

Core Exit Thermocouples

Reactor Vessel Water
Level

Reactor Vessel Water Level

Containment Radiation

Containment High R?mge Radiation

Loss or Potential Loss of
Reactor Coolant System
| Barrier —

Critical Safety Function
Status: RCS Integrity Red

RCS Wide Range Pressure
RCS Cold Leg RTD .

Critical Safety Function
Status: Heat Sink Red

oSG Wide Range Level

Auxiliary Feedwater Flow

RCS Leak Rate RCS Subcooling
' Pressurizer Level
SG Tube Rupture SG Narrow Range Level

Containment Radiation

Containment High Range Radiation

Loss or Potential Loss of
Containment Barrier —

Critical Safety Function
Status: Containment Red

Containment Wide Range Pressure

Containment Pressure

Containment Wide Range Pressure
Containment Narrow Range Pressure

Containment Explosive Containment Hydrogen Monitor
Mixture

Core Exit Thermocouple Core Exit Thermocouples

Reading

Faulted SG SG Pressure

Containment Isolation Containment Isolation Valve Position
Valve Status

Containment Radiation

Containment High Range Radiation
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o The loss of the containment barrier is only indicated by containment pressure (a sudden and
unexpected decrease in containment pressure) or containment isolation valve position indication.
Containment radiation levels and CET indications are not reliable indicators of either a potential
loss or a loss of the containment barrier for PWRs. PRA results show that there is no correlation
between these parameters and containment failure.

For the purposes of the protection of the health and safety of the offsite general public, the key indicators
of the need to implement offsite emergency protective actions are high CET indications, high containment
radiation levels, failure of complete containment isolation, and/or high containment pressures. The other
indications are most useful to validate the loss of barriers, not as primary indications of the potential for
or the loss of the barrier. '

4.5.2 Core Damage Assessment

The ability to assess the occurrence of and degree of core damage is a NUREG-0737 (Reference 15)
requirement. In 1999, a core damage assessment.methodology was developed by the Westinghouse
Owners Group (WOG) in conjunction with the elimination of the requirements for a post accident
sampling system (WCAP-14696-A, Reference 16). The findings of the core damage assessment would -
provide input to the offsite emergency planning activities.

The new core damage assessment methodology relies solely on instrumentation to determine the
occurrence of and degree of core damage. The methodology uses two primary indicators, based on the
analytical modeling of a wide range of core damiage accidents:

. CETs, and
. Containment radiation.

Due to the variability in these indications across a wide range of potential core damage sequences, a series
of secondary indicators was specified. The variability in the indications from these secondary indicators
across the same range of accident sequences is much larger than the variability of the primary indicators.
However, it is believed that these secondary indicators could be used to confirm the primary indications.
Where differences in the expected behavior between the primary and secondary indicators are found, a
number of considerations are called upon to arrive at a best estimate of the occurrence of core damage and
the degree of core damage. The secondary indicators used in WCAP-14696 are:

. Containment hydrogen,

. - Reactor vessel level indication,
. RCS hot leg RTDs, and

) Source range neutron flux.

It should be noted that the instrumentation for core damage assessment is also used in other key functions
discussed in this report. None of the instrumentation recommendations in this report are solely based on
the core damage assessment.
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4.5.3 Offsite Dose Calculation Manual

The ODCM is an offsite emergency planning tool used to project offsite doses in the event of an accident.
Typically, the ODCM initial input to the dose projections is the UFSAR dose analysis or the PRA Level 2
source term analyses. However, once information from the actual event becomes available, that current
information can be used to refine the offsite dose projections.

Typically, the plant information that is most useful in refining the offsite dose projections is the
containment radiation levels as indicated by the containment radiation monitor. This information is used
to make projections of offsite dose levels in the event of a failure of the containment integrity. The
containment radiation levels, in conjunction with the containment pressure, can also be used to project
offsite doses from containment leakage. However, most often the offsite dose measurements are used in
place of containment leakage assumptions, since the containment design leakage rate represents a
conservative offsite dose projection. Therefore, containment pressure is not important to the ODCM.

The offsite dose projection tools used at most plants also include the capability to use effluent radiation
monitor information as input to the dose projections. However, this is typically only used to validate the
offsite field survey information, since any radiation releases indicated by effluent’ monitors would be
classified as an ongoing release and the primary input would be from offsite field radiation surveys. -
Additionally, it is likely that effluent monitors would quickly become saturated in the event of an accident
involving any significant fuel damage. Thus, the effluent monitors may not be available to provide
information for offsite radiological protection recommendations in the EPIPs.

. Therefore, only the containment radiation monitor is useful in refining the offsite dose projections using
the ODCM.

Some plants do not rely on plant instrumentation for offsite dose projections and utilize default values
contained in the UFSAR for offsite dose projections. For these plants, the containment radiation monitor
would not be used for refining offsite dose projections using the ODCM. '

4.6 SUMMARY OF INSTRUMENTATION IMPORTANCE

A composite list of PAM instrumentation relied upon in the DBA analysis, the PRA, accident
management (EOPs and SAMG), and offsite emergency protective actions was determined based on the
assessments discussed above. Table 7 provides a summary of the instrumentation that is relied upon in
each of these applications, without making any assessment of the importance of the instrumentation for
each application. FEach of the instruments identified in Tables 7 and 8 is further assessed as to its
importance in accident management and mitigation to determine whether it satisfies Criterion 3 or 4 of 10
CFR 50.36. The importance of the instrumentation will be discussed in Section 5.0 of this report.
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Table 7 _ Significance of PAM Instrumentation Contained in Current Technical Specifications
Accident Emergency
Design Management Plan
Basis Risk
Instrument Accident | (PRA) EOPs SAMG EAL CDA ODCM -
PAM Instrumentation contained in NUREG-1431
Power Range Neutron-Flux - v v v
Source Range Neutron Flux v
RCS Hot Leg Temperature v v v v v
RCS Cold Leg Temperature v v
RCS Pressure (Wide Range) v v v v v
Reactor Vessel Water Level v v v
Containment Sump Water Level (Wide 4
Range)
Containment Pressure (Wide Range) v v v v
Containment Isolation Valve Position v v v
Containment Area Radiation (High Range) v v v v
Pressurizer Level v v v v
Steam Generator Water Level (Wide Range) v v v v v
Condensate Storage Tank Level
Core Exit Temperature (Quadrants 1-4) v v v v v
Auxiliary Feedwater Flow v v v
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Table 7 Significance of PAM Instrumentation Contained in Current Technical Specifications
(cont.)
) Accident Emergency
Des'g" . Management Plan
Basis Risk -
Instrument Accident { (PRA) | EOPs | SAMG | EAL | CDA | ODCM

‘PAM Instrumentation NOT contained in NUREG-1431

AFW Valve Position

BAT Level

Condenser Air Ejector (High Range)

Containment Enclosure Negative
Pressure

Containment Sump Level (Narrow
Range)

Containment Pressure (Narrow Range)

Intermediate Range Neutron Flux

Plant Vent Stack (High Range)

PORYV Block Valve Position

PORV Position

Pressurizer Pressure -

RCS Subcooling Margin

RWST Level

Pressurizer Safety Valve Position

SAT Level

Spent Fuel Pool Exhaust Radiation

Steam Generator Blowdown Radiation

Steam Generator Pressure

Steam Generator Water Level (Narrow
Range)’

Steam Line Radiation

TDAFW Pump Exhaust Radiation

Table 8 provides an alternate summary of the potential PAM indications. In this summary, the manner in
which the instrumentation is used in the various accident management tools is identified.
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Table 8 Summary of Important Indications for Accident Management
Indication/Purpose DBA EOP | SAMG PRA E-Plan

SG Level
¢ Diagnose SGTR v v v
» Maintain SG heat sink ] v v v
e Prevent SG overfill v v v
o Initiate Bleed and Feed v v
¢ Scrub Fission Products for SGTR ' v
SG Pressure
» Diagnose secondary side break or stuck open relief v V. . v

valve V
* Cooldown target for RCS depressurization SGTR v v v
RCS Pressure '
e Cooldown target for RCS depressurization i v
¢ High Pressure Melt Ejection prevention v
¢ Maintain cooldown rate v v v
» RCS Integrity v
RCS Subcooling
¢ Maintain subcooling during RCS cooldown and v v v

depressurization '
e  SI Termination v v v
Pressurizer Level
¢ SI termination to prevent pressurizer overfill v v v
Core Temperature
e Diagnose inadequate core cooling | I v I v ' v | v
Neutron Flux '
« Diagnose subcriticality l I v I l v I v
Containment Pressure
o Diagnose inadequate containment cooling I | v I v l v | v
Containment Radiation -
e Diagnose core damage I | l l I v
Containment Isolation Valve Position
o Diagnose unisolated containment I l l | v l v
RWST Level ' :
e Diagnose RWST refill . I l | : | v l
High Head SI Flow '
o Diagnose manual SI l l l l i I
Augxiliary Feedwater Flow - '
e Diagnose loss of heat sink ' I | I v | '
Service Water Flow Rate System Availability
» Diagnose loss of Service Water l I I l v |
Component Cooling System Availability '
e Diagnose loss of component cooling l , l : l v l
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5 INSTRUMENTATION IMPORTANCE

The importance of the PAM instrumentation to plant safety should bear a direct relationship to the criteria
in 10 CFR 50.36 (c)(2)(11) and the Regulatory Guide 1.97 classification of the instrumentation. The
importance of the instrumentation that is used in plant safety assessments and tools (i.e., identified in
Table 7 and Table 8) was further evaluated to determine whether it satisfies the 10 CFR 50.36 criteria and
to determine the applicable Regulatory Guide 1.97 classification with respect to its inclusion in the
Technical Specifications. As noted previously, the original classification in Regulatory Guide 1.97 was
done based on information and knowledge available in the early 1980’s. This assessment is based on the
“information and knowledge currently available and can therefore be used to revise the original bases for
the Regulatory Guide 1.97 classifications. ‘

The assessment described in this section of the report focuses on the instrumentation that is relied upon in
plant safety “analyses, accident management and offsite protective actions. That is, each of the
instruments identified in Tables 7 and 8 is further assessed as to its importance in accident management
and mitigation to determine whether it satisfies Criterion 3 or 4 of 10 CFR 50.36. No further assessment
is required for any instrumentation that is not relied upon in the safety assessments in this report.
However, a brief discussion is merited on several of the current PAM instrumentation that are not
considered to be significant for plant safety and is included at the end of the discussion of the primary
instrumentation included in the DBA analysis and accident management.

51 INSTRUMENTATION RELIED UPON TO MITIGATE ACCIDENTS

This section provides a discussion of the results of an evaluation of the importance of instrumentation
relied upon to mitigate accidents. The evaluation uses the screening criteria defined in Section 3.2 of this
report. The results of the evaluation are expressed in terms of whether any of the 10 CFR 50.36 (c)(2)(ii)
criteria (Criterion 3 and/or 4) are met. The recommended Regulatory Guide 1.97 classification of the
instrumentation for the purpose of determining whether it should be included in the Technical
Specifications is also presented.

Power Range Neutron Flux

The power range neutron flux indication provides the most direct indication of reactor criticality. The
power range neutron flux instrumentation provides this indication for events in which subcriticality is not
initially achieved. The intermediate range and source range neutron flux instrumentation provide an
indication of sustained subcriticality, such as during and following RCS depressurization.

The Westinghouse NSSS plant PRA survey contained in Appendix A shows that power range neutron flux
is a key indication for accident management operator actions to initiate manual reactor trip to bring the
reactor to a subcritical condition. Subsequent operator actions to assure that the reactor remains in
subcritical state, such as during and following RCS depressurization, were not determined to be important
for long term core cooling. Therefore, the intermediate range and source range indications are not
identified as key instruments in this assessment. Additionally, EALs in the E-Plan typically utilize the
power range neutron flux as an indication of a potential loss of a fission product barrier in the assessment
of the declaration of a General Emergency level and the potential need for offsite radiological protection
actions. Therefore, the power range neutron flux indication meets Criterion 4 of 10 CFR 50.36 (c)(2)(ii).
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The power range neutron flux indication is a Type B variable since it provides information to verify the
automatic actuation of Reactor Protection System (RPS). The power range neutron flux indication is a
Category 1 variable since it provides direct information to verify accomplishment of the subcriticality
safety function.

Source Range Neutron Flux

After subcriticality is achieved, the source range neutron flux monitor can be used to confirm continued
Subcriticality by monitoring the startup rate. A positive startup rate indicates that criticality is being
approached. The source range neutron flux indication can be used as a backup to the power range neutron
flux indication during shutdown to determine whether sufficient negative reactivity (e.g., boron, RCS
temperature during RCS cooldown) is available for long term subcriticality. Since this source range
neutron flux does not provide an indication for operator actions for which no automatic control is
provided and is not important from a risk perspective, it does not meet either Criterion 3 or 4 of
- 10 CFR 50.36 (c)(2)(ii) and should not be included in the Technical Specifications.

The source range neutron flux indication provides a verification of the automatic actuation of the RPS and

is therefore a Type B variable. The source range neutron flux indication provides diagnostics for

maintaining subcriticality during an RCS cooldown and depressurization and is therefore a Category 3
variable.

RCS Hot Leg Temperature (Wide Range)

The RCS hot leg Temperature indication provides information to indicate the temperature of the RCS hot
leg fluid. It can be used by the plant operators to verify adequate core cooling, RCS subcooling; and in
conjunction with the RCS cold leg temperature indication, the effectiveness of RCS heat removal by the
secondary system. However, it is not the primary indication used by the plant operators for any of those
determinations. Since the RCS hot leg temperature wide range indication does not provide an indication
for operator actions for. which no automatic control is provided and is not important from a risk
perspective, it does not satisfy either Criterion.3 or 4 of 10 CFR 50.36 (c)(2)(ii) and should not be
included in the Technical Specifications. o

The RCS hot leg temperature indication provides information to indicate whether the core cooling safety
function is being accomplished and is therefore a Type B variable. The RCS hot leg temperature wide
range indication is a backup to the CETs for indicating that the core cooling safety function is being
accomplished, and is therefore a Category 3 variable.

RCS Cold Leg Temperature (Wide Range)

The RCS cold leg temperature indication provides information to indicate the temperature of the RCS
cold leg fluid. It can be used by the plant operators, in conjunction with the RCS hot leg temperature
indication, to verify the effectiveness of RCS heat removal by the secondary system. However, it is not
the primary indication used by the plant operators for that determination. Since the RCS cold leg
temperature wide range indication does not provide an indication for operator actions for which no
automatic control is provided and is not important from a risk perspective, it does not satisfy either
Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(ii) and should not be included in the Technical Specifications.
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The RCS cold leg temperature indication provides information to indicate whether the core heat removal
safety function is being accomplished and is therefore a 1.97 Type B vanable. The RCS cold leg
temperature wide range indication is a diagnostic indication and is therefore a Category 3 variable.

RCS Pressure (Wide Range)

The RCS pressure indication-is used for all accident sequences. There is no other indication that can be
used to directly indicate RCS pressure over the range of pressure required for accident management.
Operafor actions for a cooldown target for RCS depressurization and for maintaining subcooling (a
combination of RCS pressure and temperature) during RCS cooldown and depressurization and for SI
termination are performed using the RCS pressure indication. RCS subcooling, which utilizes RCS wide
range pressure is also used as a backup for diagnosis of an inadequate core cooling condition. Also,
operator actions in the EOPs and SAMG utilize the RCS pressure indication to diagnose the need to
depressurize the RCS to minimize the potential for containment integrity challenges from a high pressure
melt ejection and to mitigate SGTR fission product releases that bypass the containment.

The DBA analyses indicate that RCS cooldown and depressurization for a SGTR accident, to below the
SG pressure in the ruptured SG to terminate break flow, and for SI termination to prevent pressurizer
overfill, aré operator actions for which no automatic control is provided. Therefore, RCS pressure wide
range satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(it). Additionally, the PRA shows that RCS
depressurization to terminate break flow for an SGTR event and depressurization of the RCS after core
damage to prevent a high pressure melt ejection (see Appendix A) that could challenge containment
integrity are risk significant operator actions. Therefore, RCS pressure wide range also satisfies
Criterion 4 of 10 CFR 50.36 (c)(2)(ii). '

The RCS pressure wide range indication is a Type A variable since it provides information for operator
action for SGTR break flow termination for which no automatic control is provided. RCS pressure wide
range 1s a Category 1 variable, since, together with SG pressure, provides information to verify that break
flow through a ruptured SG tube is terminated, thereby satisfying the inventory safety function.

Reactor Vessel Water Level

The reactor vessel water level indication is used in the plant EOPS as an indication of inadequate core
cooling and as an indication of the potential for void formation that can interfere with natural circulation
cooling. Some reactor vessel water level instrumentation only measures upper head voiding, versus
others that measure well into the core region and therefore it only serves as a backup indication of upper
head voiding and an indication of potential core uncovery. Since neither of these indication functions
provide an indication for operator actions for which no automatic control is provided and the indication is
not important from a risk perspective, it does not satisfy either Criterion 3 or 4 of 10 CFR 50.36 (¢)(2)(ii)
and should not be included in the Technical Specifications.

The reactor vessel water level indication provides information to indicate whether the core cooling safety
function is being accomplished and is therefore a Type B variable. The reactor vessel water level
indication is a backup to the CETs for identifying an inadequate core cooling condition and is therefore a
Category 3 variable.

WCAP-15981-NP-A _ September 2008
_ . Revision 0



37

Containment Sump Water Level (Narrow Range)

The containment sump water level indication provides information to indicate whether sufficient water is
available in the containment sump at the time ECC is transferred from the injéction mode to the
recirculation mode, and when the recirculation spray system is automatically started for subatmospheric
containments. It also provides an indication of excessive containment sump water levels that could result
in flooding of key equipment and instrumentation. ECC injection (from the RWST) is switched over to
recirculation (from the sump) to provide long term ECC when the RWST is emptied. The required
operator actions associated with switchover to recirculation are plant specific, with some plants having
fully automatic switchover, some having semi-automatic switchover, and some having totally manual
switchover. The switchover to recirculation is initiated based on RWST level. For all DBA and for all
accidents analyzed in the PRA where the RCS inventory loss is inside containment, the design of the plant
ensures that there will be adequate water in the containment sump to support switchover to recirculation.
Therefore, no operator action is required in the design basis analyses based on containment sump level.
Since the containment sump water level narrow range indication does not provide an indication
for operator actions for which no automatic control is provided, it does not satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(i1). '

Containment water level instrumentation is used in the EOPs to define the loss of ECC recirculation
capability. For diagnosis of a LOCA inside containment, the containment sump water level is used in the
EOPs as the third indication (after the containment pressure and containment radiation indications).
Additionally, for diagnosis of a LOCA outside containment, the containment sump water level indication
is the third indication utilized in the EOPs (after a decreasing RCS pressure indication and increasing
auxiliary building radiation indication). The most probable LOCA outside containment, according to
PRA studies, is the interfacing system LOCA outside containment in the low pressure RHR piping
connected to the RCS. This would likely result in a containment sump water level indication, since the
flow from the relief valves on the RHR piping is routed back to the pressurizer quench tank whose rupture
disk would quickly open and release fluid to the containment. Thus “no containment sump level” is not a
reliable indicator of a LOCA outside containment. In summary, diagnosis of RCS pressure boundary
. integrity as a critical safety function in the EOP functional restoration guidelines does not rely on
containment water level indication. It is used in the SAMG to assure that adequate water is available in
the containment sump(s) for ECC recirculation, should the capability to inject into the RCS from the
containment sump become available. ‘

In the PRA models, operator actions to refill the RWST based on inadequate containment sump level for
continued core cooling are typically modeled for SGTR and LOCAs outside of containment. The risk
importance of RWST refill identified in Appendix A shows that it can have a high risk importance for
some plants, although the median value might not indicate a high risk importance. As PRAs are updated
to more closely model the expected accident management strategies (as opposed to more conservative
models), the RWST refill for these events may become more risk important. However, containment sump
level would not be used as the primary indication for the need to begin RWST refill. There are a number
of other indications available to provide information that RWST refill would be required for long term
core cooling for these accidents. The accident type alone (e.g., SGTR or LOCA outside containment) and
the current RWST level would be sufficient to provide an indication that long term core cooling using
recirculation is not an available accident management strategy.
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Although RWST refill may be risk important, containment sump water level is not the primary indicator
of the need for operator action to begin RWST refill. Therefore, it 1s concluded that the containment
sump water level narrow range indication does not provide an indication for operator actions whith are
important to mitigating core damage or containment releases and therefore it does not satisfy Criterion 4
of 10 CFR 50.36 (c)(2)(i1). Since containment sump water level narrow range does not'satisfy either
Criterion 3 or 4 of 10 CFR 50. 36(c)(2)(i1), it should not be included in the Technical Specifications.

The containment sump water level indication provides information to indicate whether the core cooling

safety function can be accomplished when the Emergency Core Cooling System switchover to the

recirculation mode of operation occurs, and is therefore a Type B variable. The containment sump water

. level narrow range indication provides information on the status of SI from the RWST and is therefore a
Category 2 variable. .

Containment Pressure (Wide Range) i

The containment pressure indication provides information for assessing an inadequate containment
coolihg condition and for determining the potential challenge to the containment pressure retaining
integrity. The wide range containment pressure instrumentation provides an adequate range and
sensitivity for this purpose. Other containment pressure instrumentation does not extend beyond the
design basis pressure and therefore does not have sufficient range to provide the indication of an
imminent containment integrity challenge due to overpressurization. This instrumentation is only used in
the EOPs to define the potential for a challenge to containment integrity due to overpressurization. If
containment heat removal systems are functioning properly, no challénge to containment integrity should
occur due to containment pressure. It is used in the SAMG to indicate a possible containment integrity
challenge and to initiate the assessment of containment venting strategies. It is used in the EALs to
indicate the potential for the loss of the containment fission product barrier. It can be used in'the OCDM
-as input to offsite dose projections from containment leakage after a core damage accident. In the PRA
models, operator actions to control containment pressure are not typically modeled. Therefore, the
importance in the PRA cannot be established. If it were modeled in the PRA, it would not impact the core
damage frequency or the large early release frequency. It is only the late containment failure frequency
that would be impacted.

The containment pressure indication is used as an indicator of the potential loss of a fission product
barrier in the EALSs in the E-Plan. Containment pressure is a key indicator in the declaration of a General
Emergency level and the potential need for offsite radiological protection actions. Therefore, the
containment pressure wide range instrumentation satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii). -

The containment pressure wide range indication provides information to identify a fission product barrier
challenge and is therefore a Type C variable. It provides direct verification of containment cooling to
maintain the containment fission product barrier safety function and is therefore a Category 1 variable.

Penetration Flow Path Containment Isolation Valve Position
The containment isolation valve position indication provides a direct indication of a failure to completely

isolate containment following the receipt of a containment isolation signal. Each motor operated isolation
.valve has an indication lamp on the main control board that is lit based on the isolation valve limit switch
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position. This instrumentation is used in the EOPs to assure that automatic containment isolation has
occurred. Tt is used in the EALs to indicate the loss of the containment fission product barrier. It may
also be'used in some OCDM models to project offsite doses from a loss of containment isolation during a
core damage accident. In the PRA models, operator actions to manually isolate the containment are
typically modeled in the Level 2 PRA. The importance in the PRA cannot be determined because it does
not impact core damage frequency. However, failure of containment isolation can be a major contributor
to LERF. If a Risk Achievement Worth (RAW) indicator for LERF for Westinghouse NSSS plants were
available, it is likely that operator actions to isolate the containment upon failure of automatic isolation
would be risk significant for some Westinghouse NSSS plants. Since the containment isolation valve
position indication is important in the PRA and is utilized in the E-Plan, the containment isolation valve
position indication satisfies Criterion 4 of 10 CFR 50.36 (¢)(2)(i1).

The containment isolation valve position indication provides verification of automatic actuation of Phase’
A and Phase B containment isolation and is therefore a Type B variable. Since it provides a direct
verification of containment isolation to maintain the containment fission product barrier safety function, it
is a Category 1 variable.

Containment Area Radiation (High Range)

The containment area high range radiation monitors provide an indication of a loss of one or more fission
product barriers (fuel rod cladding or RCS barrier). Other containment radiation instrurnentation is
available to indicate radiation levels during normal plant operation or to provide indication of fission
product particulates. :

EALs in the E-Plan utilize the containment area high range radiation monitor as an indication of a
potential loss of one or more fission product barriers in the assessment of the declaration of a General
Emergency level and the potential need for offsite radiological protection actions. _.CDA also uses the
containment area high range radiation monitor as an input to the determination of core damage. The
containment area high range radiation monitor provides an.adequate range and sensitivity for
determination of core damage. Other containment radiation instrumentation does not have the desired
range or sensitivity. Since it is used in determining the need for offsite radiological protection activities,
the containment area high range radiation monitor satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(i1).

The containment area high range radiation monitor provides information to identify a fission product
barrier challenge and is therefore a Type C variable. It also provides direct verification of the core
cooling safety function and is therefore a Category 1 variable.

Containment Hydrogevn Monitors

This instrument is not addressed in this assessment, since it was included in the rulemaking for
10 CFR 50.44. The statement of considerations for the 50.44 rulemaking (Reference 17) states that this
instrument can be relocated from the Technical Specifications and can be re-classified as Type C,
Category 3 per the Regulatory Guide 1.97 definitions. -
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Pressurizer Level

The primary purpose of the pressurizer level indication following an accident is for the SI termination
criteria to prevent pressurizer overfill. If SI termination is not accomplished before pressurizer overfill, a
small LOCA condition results due to the opening of the pressurizer. power operated relief valves
(PORVs). This is the only instrument that provides this indication. The design basis analysis assessment
indicates that SI termination in the event of a SGTR or-SLB is required for long term core cooling
and is an operator action for which no automatic control is provided. It is also identified as an
implicit assumption in other DBA analyses. Therefore, this indication satisfies Criterion 3 of
10 CFR 50.36 (c)(2)(i). The PRA assessment also indicates that SI termination in the event of a
SGTR is required for long term core cooling. Therefore, this indication satisfies Criterion 4 of
10 CFR 50.36 (c)(2)(i1).

_ The pressurizer level indication provides primary information needed to permit the operators to take
specified manual actions to terminate SI and is therefore a Type A variable. It also provides information
related to satisfying the RCS inventory safety function to permit SI termination and is therefore a
Category 1 variable. ' '

Steam Generator Level (Wide Range)

SG level indication can be provided by either the narrow range or the wide range éG level
instrumentation. Operator actions for diagnosis of a SGTR, maintenance of adequate SG level to provide
a heat sink, controlling SG level to prevent SG overfill, and covering the tubes to scrub fission products
for an SGTR are performed utilizing the SG narrow range level indication. However, the wide range SG
indication encompasses the narrow range span and can be used in level ranges where the narrow range SG-
level indication is not available. The operators are trained in the use of wide range SG level indication, as
well as the narrow range SG level indication. The initiation of bleed and feed can only be performed
based on wide range SG level indication, since the narrow range SG level indication does not have
sufficient range to enable the diagnosis of the need to initiate bleed and feed cooling, which is at a very
low SG water level. Therefore, the SG level indication that can provide indication for all of the important
operator actions is the wide range SG level instrumentation.

The design basis analyses assume that controlling SG level for long term core cooling and using SG level
for the diagnosis of a SGTR are operator actions for which no automatic control is provided. Therefore,
the SG wide range level indication satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii). The PRA shows that
the initiation of bleed and feed core cooling, as well as the design basis functions, are risk significant
operator actions. Also, the SAMG assessment shows that maintaining the water level over a ruptured SG
tube is a risk significant operator action. Therefore, SG wide range level indication also satisfies
Criterion 4 of 10 CFR 50.36 (c)(2)(i1).

The SG wide range level indication provides information for operator action to maintain a heat sink
following a DBA for which no automatic control is provided and is therefore a Type A variable. It also
provides the direct verification of satisfying the heat sink safety function and is therefore a Category .1
variable. '

WCAP-15981-NP-A September 2008
Revision 0



~ . ) ' : - 41

Condensate Storage Tank Level

This instrumentation is used in the EOPs to define the potential loss of the SG heat sink due to low tank
inventory as a continued water supply for the AFW system. Therefore, the CST level instrumentation is
the primary indication of the ability to continue AFW flow to thé steam generators to provide a secondary
side heat sink for decay heat removal from the reactor core. CST refill is a long-term action that is not
credited in the UFSAR analyses; CST refill is typically not required in the first 16 to 20 hours after an
accident. For the design basis events, the plant would either be on normal RHR cooling (for non-LOCA
events) or ECC recirculation in a time frame well before the CST inventory is exhausted. In the PRA
models, operator actions to refill the CST based on low CST level indication are modeled in some PRAs.
The results of the PRA asseéssment in Appendix A show that the CST level indication has low risk
significance. The low risk significance is based on: a) the low probability that natural circulation would
be the only means of maintaining the core in a safe stable state following an accident, and b) the long time
to-deplete the CST during which CST refill would have begun and been monitored based on available
- CST level indications (including local indications), if long term natural circulation decay heat removal
was selected as the long term safe stable state. Therefore, the CST level indication does not satisfy either
Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(i1) and should not be included in Technical Specifications.

The CST level control room indication provides information to indicate whether a continued SG heat sink
can be maintained and is therefore a Type B variable. The CST level indication provides information for
the long term AFW system operating status and is therefore a Category 2 variable.

Core Exit Temperature

The core exit thermocouples provide the most direct measurement of the core temperature and the highest
RCS fluid temperature since they are located in the core outlet region of the reactor vessel. The primary
purpose of core temperature indication is to provide input to the RCS subcooling calculanon and for the
diagnosis of an inadequate core cooling condition.

The design basis analyses indicate that the determination of RCS subcooling is required to support the
RCS cooldown and depressurization for an SGTR to terminate break flow, which is an operator action for
which no automatic control is provided. The RCS subcooling. indication is required for the successful
completion of this operator action. The determination of RCS subcooling is also identified as an implicit
assumption in other DBA analyses. Therefore, the CET indication, which is an input to RCS subcooling,
satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

The composite PRA database in Appendix A shows that RCS subcooling indication, which is required to
support RCS cooldown and depressurization to terminate break flow for an SGTR event is a risk

“significant operator action. In addition, the SAMG uses CET temperature as a transition from the EOPs
to the SAMG where several risk significant operator actions, including RCS depressurization to prevent a
containment challenge from High Pressure Melt Injection (HPME), have been identified. Also, EALs in
the E-Plan utilize the CET temperature as an indication for the potential loss of a fission product barrier
which is important in the assessment of the declaration of a General Emergency level and the potential
need for offsite radiological protection actions. Therefore, the CET indication satisfies Criterion 4 of 10
CFR 50.36 (c)(2)(i1).
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The CET indication provides RCS subcooling information to the.operators for the initiation of RCS
cooldown and depressurization and is therefore a Type A variable. It also provides a direct verification of
satisfying the core cooling safety function and is therefore a Category 1 variable.

. Auxiliary Feedwater Flow

The loss of main feedwater is a design basis event whose consequences-are analyzed and documented in
the UFSAR. It is assumed that the auxiliary feedwater will automatically start and provide inventory to
maintain a heat sink. The loss of all feedwater (main feedwater and auxiliary feedwater) not a design
basis event and operator actions to re-establish feedwater sources are not modeled in the design basis
analyses. Thus, the auxiliary feedwater flow rate indication does not meet Criterion 3 of 50.36 (c)(2)(i1).

This instrumentation is used in the EOPs to define the potential loss of heat sink and the need to either
establish another SG feed source or to initiate core cooling via RCS bleed and feed. It is used in the
EALs to indicate the potential for the loss of the fuel rod cladding fission product barrier. In the PRA
models, operator actions to establish bleed and feed core cooling are modeled based on the SG wide range
level indication as opposed to a loss of AFW flow. Operator actions to establish an alternate feedwater
source or to re-align AFW are modeled based on an inadequate AFW flow and a decreasing SG water
level as indicated by the AFW flow rate and SG water level. The PRA assessment in Appendix A
indicates that the AFW flow rate may be risk significant. These operator actions to re-align feedwater
sources would be taken only if a decreasing SG water level were observed. Thus, AFW flow rate is not
essential to successful core cooling because a decreasing SG water level would trigger the same actions.
However, in light of the PRA success criteria for operator actions, the AFW flow rate provides a rapid
indication of the need for further actions and the reliance on a decreasing SG water level may impact the
probability of success of these operator actions. The AFW flow rate indication is the basis for a risk
important operator action in the PRA and therefore satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

The AFW flow rate indication provides information used for the verification of the automatic actuation of
AFW and is therefore a Type B variable. It provides the direct verification of satisfying the heat sink
safety function and is therefore a Category 1 variable.

Containment Sump Water Level (Wide Range)

Containment Sump Water Level (Wide Range) and Containment Water Level are used interchangeably in
this report. This instrumentation is used in the EOPs to define containment flooding. Although it is not
used in the EOPs, the containment wide range water level could be used in the EOPs to verify that the
contents of the RWST were emptied into the containment if the RWST level instrumentation were
unavailable. The design basis containment water level is established to assure that no important
components are submerged during a DBA. 1t is used in the SAMG to indicate the desired containment
water level after core damage has occurred. In the SAMG, a backup method of containment water level is
provided (Computational Aid, CA-4) based on the potential for the post core damage environment to
render the containment water level instrumentation unavailable. The PRA does not model any operator
actions related to containment water level using the wide range indications. Thus, it is concluded that the
wide range containment water level instrumentation is not risk significant. Since there are no operator
actions in the design basis analyses based on containment wide range water level, this indication does not
satisfy Criterion 3 of 10 FR 50.36 (c)(2)(i1). The containment wide range water level indication does not
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support any risk important operator actions in the PRA and therefore this indication does not satisfy
Criterion 4 of 10 FR 50.36 (c)(2)(ii).

The containment wide range water level indication provides information to indicate whether the core
cooling safety function can be accomplished when the Emergency Core Cooling System (ECCS)
switchover to the recirculation mode of operation occurs, and is therefore a Type B variable. The
containment wide range water level indication provides information on the status of SI from the RWST
and is therefore a Category 2 variable.

Pressurizer Pressure

The pressurizer pressure is only specifically used in the EALs to determine the potential for loss of the
RCS fission product barrier. It can be used elsewhere as a backup to the RCS pressure indication, but the
range of the pressurizer pressure indication is very limited. Therefore, it is not typically used in the
EOPs. This instrumentation is not considered to be risk significant. The pressurizer pressure indication
does not support any risk important operator actions in the PRA and does not support any operator
actions in the design basis analyses. Therefore this indication does not meet Criterion 3 or 4 of
10 CFR 50.36 (c)(2)(i1).

Because of its limited application, it is recommended that this instrumentation not be classified by the
Regulatory Guide 1.97 definitions. '

RCS Radiation Level

The RCS radiation level indication is typically provided by RCS letdown radiation monitors. These
monitors are located in the letdown line, which is isolated upon the receipt of a SI signal. As discussed in
WCAP-14696-A (Reference 16), the reactor coolant radiation level is only important for DBAs where
there is fuel rod cladding damage without coincident core overheating, such as local reactivity events
caused by the withdrawal of a single Rod Control Cluster Assembly (RCCA). For these events,. the
reactor is tripped and shutdown by the RPS. The letdown radiation monitor indication would be used by
the plant operators to decide whether the declaration of an Unusual Event condition was appropriate.
However, this determination is not shown to be important to risk in PRAs. Since the letdown radiation
monitor indication does not provide an indication for operator actions for which no automatic control is
provided and it is not important from a risk perspective, it does not satisfy either Criterion 3 or 4 of
10 CFR 50.36 (c)(2)(ii) and should not be included in Technical Specification.

The RCS radiation level indication provides information to indicate the potential for a breach of the fuel
cladding fission product barrier and is therefore a Type C variable. The RCS radiation level indication
provides diagnostic indications of core damage not associated with core overheating and is therefore a
Category 3 variable.

RCS Subcooling Monitor

The RCS subcooling margin indication provides information to the operators related to satisfying one of
the SI termination criteria following a steam line break or SGTR accident. The inputs to the RCS
subcooling monitor are the CETs for- RCS temperature and the wide range RCS pressure indication

!
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for RCS pressure. Since both of these indications are independently displayed in the control room
and are also included in the Technical Specifications based on satisfying Criterion 3 and 4 of
10 CFR 50.36 (c)(2)(ii), the subcooling monitor provides a verification of the other indications.
Therefore, it does not satisfy either Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(i1) and should not be
included in the Technical Specifications. ’

The RCS subcooling margin indication provides information to indicate whether the core cooling safety
function is being accomplished, and is therefore considered a Type B variable. The RCS subcooling
indication is a backup to the CETs and RCS pressure, and 1s therefore considered a Category 3 variable.

RWST Level (Wide Range)

This instrumentation is used in the design basis analyses to indicate the point at which transfer to ECC
recirculation and containment spray recirculation should be initiated. The operator actions required for
transfer to ECC and containment spray recirculation are typically cued based on the RWST low and
low-low level alarms, as opposed to the RWST level instrumentation itself. RWST level instrumentation
only validates the alarm and does not provide the primary indication for operator actions. The required
operator actions associated with switchover to recirculation are plant specific, with some plants having
fully automatic switchover, some having semi-automatic switchover, and some having totally manual
switchover. Transfer to ECC recirculation was found to be a risk significant operator action in the PRA as
discussed in Appendix A. While the PRA typically also models transfer to containment spray
recirculation as an action to continue containment heat removal, risk importance measures are not
available since they only potentially impact late containment failure probability and not core damage
frequency. While the risk importance of transfer to containment spray recirculation would be greater for
plants without safety related fan cooler units for containment heat removal, it does not impact the
conclusions, since containment heat removal via containment spray also requires the ECC recirculation
heat exchanger to be in operation. Since the operator action is taken based on the RWST low level and
low-low level alarms, the RWST level instrumentation is not risk significant and is only used to validate
the alarm function.

In addition, the RWST level instrumentation provides an indication of the need to initiate make-up to the
RWST to maintain long term cooling. The PRA assessment in Appendix A shows that make-up to the
RWST to provide long term core cooling for the SGTR and interfacing system LOCA accidents are risk
significant operator actions that are keyed from the RWST level instrumentation. For all other accident
sequences modeled in the PRA, refilling the RWST is typically not modeled in the PRA since it is only a
remedial action; the RWST can only be refilled for a finite number of times and other actions also not
modeled in the PRA would be required to achieve a safe stable state. Therefore, the RWST Level
instrumentation satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(i1).

The RWST Level indication as used here refers to the wide range indication as opposed to the narrow
range indication that is only used as a level indication associated with the Technical Specifications
minimum required RWST level. ' '

The RWST wide range level indication provides information to indicate the continued operation of SI for
continued inventory control and is therefore a Type D variable. It also provides information to indicate
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the need to refill the RWST to continue inventory control for SGTR and Interfacing System Loss of
Coolant Accident (ISLOCA) events and is therefore a Category 1 variable.

Steam Generator Pressure .

This instrument is used in design basis analyses and EOPs to indicate a loss of secondary side coolant
accident (a main steamline or feedline break). It is also used in the design basis and EOP analyses for the
SGTR accident to indicate the termination of the reactor coolant loss through the ruptured SG tube.
Therefore, the SG pressure indication satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(i1). SG pressure is
modeled in the PRA operator actions to terminate the break flow through a ruptured SG tube by
depressurizing the RCS to a point just below the SG pressure, per the plant EOPs. Therefore, the SG -
pressure indication satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(i1).,

The SG pressure indication provides information for operator action for SGTR break flow termination for
which no automatic control is provided and is therefore a Type A variable. Together with RCS pressure,
the SG pressure indication provides information to verify that break flow through a ruptured SG tube is
terminated, thereby satisfying the inventory safety function and is therefore a Category 1 variable.

Steam Generator Narrow Range Level

This instrumentation is used in the design basis analyses and the EOPs to determine the SG level required
for an effective heat sink, and as a primary means of diagnosing an event. It is used in the SAMG to

indicate an effective heat sink for core cooling recovery. It is used in the EALSs as an indicator of the

potential loss of the RCS fission product barrier. In the PRA models, operator actions to diagnose the

SGTR event are typically modeled in the same operator action to isolate the ruptured SG secondary side

and terminate AFW to the ruptured SG. The SG narrow range level is also implicitly used in the PRA for
two additional actions: - maintaining SG water level to provide an effective heat sink and terminating

feedwater flow to prevent. SG overfill for tube rupture events. The PRA assessment in Appendix A
indicates that SG level is an indication required for risk significant operator actions. Since the SG narrow

range level indication provides an indication for operator actions for design basis accidents for which no

automatic actuation is provided and it is important from a risk perspective, it satisfies both Criterion 3

and 4 of 10 CFR 50.36 (c)(2)(ii)). However, the SG wide range level indication can also be used for this

purpose and the plant operators are trained in this application. Since the SG wide range indication has
been determined to also meet both Criterion 3 and 4 of 10 CFR 50.36 (c)(2)(i1) for the indication of a loss

of SG heat sink and it can also serve to indicate SG level for effective heat removal (for which the SG

narrow range indication cannot), it is the preferred SG level indication to be included in the Technical

Specifications. It is also prdposed that the SG narrow range level indication not be included in the.
Technical Specifications.

The SG level narrow range indication provides information to indicate whether the SG heat sink safety
function is being accomplished and is therefore a Type B variable. The SG level narrow range indication
_provides information on the status of SG feedwater delivery and is therefore a Category 2 variable.
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High Head SI Flow

This instrumentation is used in the EOPs to diagnose the need for manual actuation for either the low
head or high head SI functions. In the PRA models, operator actions to manually start SI are typically
modeled as an operator action in the event of failure of the automatic actuation system. The PRA
assessment in Appendix A indicates that this action is risk significant. A review of PRA success criteria
shows that only high head SI pumps are required for successful core cooling for all events except a double--
ended guillotine LOCA (operator action to manually initiate SI is not modeled in the large LOCA event
because of the short time available for success). Therefore the requirement for ECC flow indication
should only apply to the high head ‘SI pumps. High Head SI flow rate provides the basis for a risk
significant operator action in the PRA and therefore satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

The High Head SI flow rate indication provides information for the verification of automatic actuation of
SI and is therefore a Type B variable. The High Head SI flow rate indication provides direct information
to verify the operation of SI to maintain the inventory safety function for core cooling and is therefore a
Category 1 variable.

Pressurizer PORY Position Indication

The PORV Limit Switch Position Indicators provide information to the control room operators related to
the position of the pressurizer PORVs. It could be used to diagnose a high RCS pressure or a stuck open
PORYV (LOCA) at lower RCS pressures. The DBA analysis of an inadvertent opening of the PORV does
not rely on operator diagnosis and closure of the PORV or block valve; the DBA analysis assumes that
automatic safety injection actuation will provide adequate -protection. Since the PORV Limit Switch
Position indicator does not provide an indication for operator actions for which no automatic control is
provided and it is not important from a risk perspective, it does not satisfy either Criterion 3 or 4 of
10 CFR 50.36(c)(2)(ii) and should not be included in PAM Technical Specification.

The PORV Limit Switch Position Indication provides information to indicate the status (position) of the
pressurizer PORVs, which are one means for identifying RCS depressurization, and is therefore a Type D
variable. The PORV Limit Switch Position Indication provides information on the status of the
pressurizer PORVs for RCS integrity and is therefore a Category 2 variable.

Pressurizer PORY Block Valve Position Indication

.The PORV Block Valve Limit Switch Position Indication provides information to the control room
operators on the position of the pressurizer PORV block valves. It could be used to diagnose the
availability of the pressurizer PORVs for use in depressurizing the RCS or to indicate the isolation of a
stuck open PORV (LOCA) at lower RCS pressures. Since the PORV Block Valve Limit Switch
Position Indication does not provide an indication for operator actions for which no automatic control is
provided and it is not important from a risk perspective, it does not satisfy either Criterion 3 or 4 of
10 CFR 50.36(c)(2)(ii) and should not be included in PAM Technical Specification.

PORV Block Valve Limit Switch Position Indication provides information to indicate the status of the
pressurizer PORV block valves which are used to isolate the PORVs in the event of excessive PORV
leakage, and is therefore a Type D variable. The PORV Block Valve Limit Switch Position Indication
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provides information on the status of the pressurizer PORV Block Valves for RCS integrity and is.
therefore a Category 2 variable.

Pressurizer Safety Valve Position Indication

The Pressurizer Safety Valve Position Indication provides information to the control room operators on

_ the position of the pressurizer safety valves. It could be used to diagnose high RCS pressure or a stuck

open safety valve (LOCA) at lower RCS pressures. Since the Position Indicator does not provide an
indication for operator actions for which no automatic control is provided and it is not important from a
risk perspective, it does not satisfy either Criterion 3 or 4 of 10 CFR 50.36(c)(2)(ii) and should not be
included in PAM Technical Specification.

Pressurizer Safety Valve Limit Switch Position Indication provides information to indicate the operation
(i.e., position) of the pressurizer safety valves, which are one means to prevent RCS overpressurization,
and is therefore a Type D variable. The Pressurizer Safety Valve Limit Switch Position Indication
provides information on the status of the pressurizer safety valves for RCS integrity and is therefore a
Category 2 variable.

Radiation Effluent Monitors

Some plant specific Technical Specifications for plants that have not converted to NUREG-1431 may
include effluent radiation monitors which are identified as PAM instrumentation in the Radiation
Monitoring Instrumentation Technical Specification. These radiation monitor indications would typically
only be used in the EALs and the OCDM. Since it is expected that the appropriate EAL level will already
be specified based on other in-plant instrumentation, these indications are not expected to be safety
significant and should not be included in the Technical Specifications. Further, requirements for effluent

.radiation instrumentation for plants that have converted to NUREG-1431 can be relocated to LCDs and

are not PAM instrumentation.
AFW Valve Position Indication

The AFW Valve Position Indication provides information to the control room operators on the position of
the AFW flow control valves. The AFW flow control valves are adjusted by the operators to maintain
steam generator level in the desired range following a reactor trip event. Steam generator level is
maintained based on the Steam Generator Water Level Wide Range indication and not the AFW flow
control valve position. The AFW Valve Position Indication would only provide useful information to the
operators if the steam generator level were behaving in an uncontrolled manner. In addition, the EOPs do
not provide guidance for the operators to use the AFW Valve Position Indication for any operator action;
all EOP operator actions are cued from either the Steam Generator Water Level Wide Range indication or
the AFW Flow indication, both of which are discussed previously. Since the AFW Valve Position
Indication does not provide an indication for operator actions for which no automatic control is provided
and it is not important from a risk perspective, it does not satisty either Criterion 3 or 4 of
10 CFR 50.36(c)(2)(ii) and should not be included in the PAM Technical Specification.

AFW Valve Position Indication provides information to indicate the operation (i.e., position) of the AFW

flow control valves, which are used to control steam generator level, and is therefore a Type D variable.

WCAP-15981-NP-A September 2008
Revision 0



48

The AFW Valve Position Indication provides information on the status of the AFW flow control valves
for SG level and is therefore a Category 2 variable.

Boric Acid Tank Level

The Boric Acid Tank Level Indication provides information to the control room operators on the quantity
of borated water available for RCS boration. There are two accident classes where boric acid tank level
indication might be useful to the operators. The first is for Anticipated Transient Without Scram (ATWS)
events, where emergency boration is used and the charging pumps are-aligned to take suction from the
boric acid tank and the RWST. The second is for non-LOCA events, where the operator chooses to go to-
cold shutdown and RCS boration is required. For the design basis accident analyses, there are no -
assumed operator actions based on boric acid tank level. In addition, there are no EOP operator actions
cued from the boric acid tank level. In both cases, controlling the boric acid tank level is a long term
operator action and local indication is available. Since the Boric Acid Tank Level Indication does not
provide an indication for- operator actions for which no automatic control is provided and it is not
important from a risk perspective, it does not satisfy either Criterion 3 or 4 of 10 CFR 50.36(c)(2)(i1) and
should not be included in the PAM Technical Specification.

The Boric Acid Tank Level control room indication provides information to indicate whether emergency
boration can be maintained, and is therefore a Type D variable. The Boric Acid Tank Level control room
indication provides information for the long term operating status of boration and is therefore a
Category 2 variable. '

Containment Enclosure Negative Pressure

The Containment Enclosure Negative Pressure Indication provides information to the control room
operators on the operation of the enclosure building exhaust and filtration system. The enclosure building
exhaust and filtration system ensures that any leakage from the primary containment is captured and
processed through filters thereby reducing the potential releases to the environment. Operation of the
enclosure building exhaust and filtration system 1s credited in the design basis accident analysis for plants
with this design feature. Operation of the enclosure building exhaust and filtration system is
automatically initiated following a design basis accident. Fission product reduction by the enclosure
building exhaust and filtration system is not typically modeled in risk assessments. Since the enclosure
building exhaust and filtration system is automatically initiated for design basis accidents and it is not
important from a risk perspective, the Containment Enclosure Negative Pressure Indication does not
satisfy either Criterion 3 or 4 of 10 CFR 50.36(c)(2)(ii) and should not be included in the PAM Technical
Specification. - ' '

The Containment Enclosure Negative Pressure control room indication provides information to indicate
proper operation of the enclosure building exhaust and filtration system, and is therefore a Type D
variable. The Containment Enclosure Negative Pressure control room indication provides information for
the operating status of the enclosure building exhaust and filtration system and is therefore a Category 2
variable.
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Residual Heat Removal Flow

The Residual Heat Removal (RHR) Flow Indication provides information to the control room operators
on the flow through the RHR system that acts as the heat sink for post-accident decay heat removal for
accidents involving a breach of the RCS. For accidents in which the RCS is intact, the accident is
mitigated using decay heat removal via the SGs and RHR 1is only used during long term recovery.
Following transfer to hot or cold leg ECCS recirculation, the EOPs provide guidance to ensure proper
operation of the recirculation function using the SI flow indication. The EOPs do not specify the use of
RHR flow as an indicator of successful operation of the system for decay heat removal. Since the RHR
flow indication is not used for design basis accidents and it is not important from a risk perspective, it
does not satisfy either Criterion 3 or 4 of 10 CFR 50.36(c)(2)(i1) and should not be included in the PAM
Technical Specification. '

The RHR Flow control room indication provides information to indicate proper operation of the RHR -
system, and is therefore a Type D variable. The RHR Flow control room indication provides information
for the operating status of the RHR system and is therefore a Category 2 variable.

- Spray Additive Tank Level

The Spray Additive Tank Level Indication provides information to the control room operators on the
injection of spray additive (e.g. NaOH) available for fission product control and containment sump pH
adjustment. The injection of the spray additive to the containment spray flow is passively accomplished
with an eductor and there are no operator actions based on the Spray Additive Tank Level Indication.
Since the Spray Additive Tank Level Indication does not provide an indication for operator actions for
which no automatic control is provided and it is not important from a risk perspective, it does not satisfy
either Criterion 3 or 4 of 10 CFR 50.36(c)(2)(ii)) and should not be included in the PAM Technical
Specification.

The Spray Additive Tank Level control room indication provides information to indicate proper operation
of the spray additive for fission product and containment sump pH control, and is therefore a Type D
variable. The Spray Additive Tank Level control room indication provides information for the long term
operatirig status of fission product and containment sump pH control and is therefore a Category 2
variable. '

5.2 OTHER IMPORTANT INSTRUMENTATION

The PRA results from the Westinghouse NSSS plant survey (Appendix A) indicate that several other
instruments may be important to risk. These instruments are discussed below to determine whether they
should be included in the Téchnical Specifications.

Component Codling Water Temperature and Flow

The loss of all Component Cooling Water capability is a beyond design basis event since no single failure
can disable the entire system function to support key design basis functions, such as long term decay heat
removal after a loss of coolant accident. In the event of a loss of all Component Cooling Water (CCW),
the pumps required to perform a safety function (e.g., charging pumps) may be inoperable. In addition,
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the loss of cooling to the reactor coolant pump seals will result in pump seal leakage that depletes reactor
coolant inventory. The PRA assessment in Appendix A indicates that operator actions to restore CCW
action may be risk significant. These actions are in response to a loss of CCW system availability as an
initiating event. Since the CCW system is a normally operating system, the sudden unavailability of the
system would be indicated by a wide variety of instrumentation. Even though the implementation of
reactor coolant pump trip is an important operator action, a single set of instrumentation is not key to the
diagnosis of a loss of all CCW. Since there are numerous indications of a loss of CCW capability
(e.g., CCW pressure, CCW temperature, CCW surge tank level, and CCW flow), no single instrument is
critical to the diagnosis of the loss of CCW.. Since the complete loss of CCW is not a design basis
event, the instrumentation to support diagnosis and recovery of CCW does not meet Criterion 3 of
10 CFR 50.36 (c)(2)(i1). Since no single instrument is critical to the diagnosis of the loss of CCW, the
CCW temperature and flow indicattons do not satisfy Criterion 4 of 10 CFR 50.36 (¢)(2)(ii).

Service Water Temperature and Flow

The loss of all Component Cooling Water capability is a beyond design basis event since no single failure
can disable the entire system function to support key design basis functions, such as long term decay heat
removal after a loss of coolant accident. In the event of a loss of all Service Water (SW), CCW may also
be lost (not all plants have the normal SW/CCW dependency), which impacts the safety systems
discussed above. The PRA assessment in Appendix A indicates that operator actions to restore SW may
be risk significant. These actions are in response to a loss of SW system availability as an initiating event.
Since the SW system is a normally operating system, the sudden unavailability of the system would be
indicated by a wide variety of instrumentation. Since there are numerous indications of a loss of SW
capability (e.g., SW temperature, SW flow, CCW pressure, CCW temperature, CCW surge tank level, and
CCW flow), no single instrument is critical to the diagnosis of the loss of SW. Since the complete loss of
SW is not a design basis event, the instrumentation to support diagnosis and recovery of SW does not
meet Criterion 3 of 10 CFR 50.36 (c)(2)(ii). Since no single instrument is critical to the diagnosis of the
loss of SW, the SW temperature and flow indications do not satisfy Criterion 4 of 10 CFR 50.36 (c)(2)(ii).

5.3 PAM INSTRUMENTATION TO BE INCLUDED IN TECHNICAL
SPECIFICATIONS

The evaluations performed in this report to determine the appropriate Regulatory Guide 1.97
classifications are for the purpose of determining the most appropriate PAM instrumentation to be
included in the Technical Specifications, as well as the appropriate classifications for the PAM
instrumentation proposed to be relocated from the Technical Specifications to LCDs. ‘

Table 9 provides a summary of the PAM instrumentation that is currently contained in the Technical
Specification 3.3.3 of NUREG-1431, Rev. 3, plant specific Technical Specifications for Westinghouse
NSSS plants that have not converted to NUREG-1431, as well as the PAM instrumentation recommended
to be included in the Technical Specifications. This recommended list of PAM instrumentation is based
on the technical assessment as discussed in the previous sections.

The PAM instrumentation that was shown to have safety significance as determined'by satisfying
10 CFR 50.36 (c)(2)(i1) Criterion 3 and/or 4 is shown in Table 10. All other PAM instrumentation does
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not satisfy Criterion 3 or Criterion 4 of 10 CFR 50.36 (c)(2)(i1) and can therefore be relocated from the
Technical Specifications.

The technical assessment provided in this report evaluates the PAM instrumentation contained in
NUREG-1431 and also contained in plant specific Technical Specifications for plants. that have not
converted to NUREG-1431 against each of the criteria in 10 CFR 50.36 (c)(2)(i1)). More specifically, this
report provides a basis for showing compliance with Criterion 4 of 10 CFR 50.36 in that the importance
of instrumentation results from PRA studies at each of the Westinghouse NSSS plants was considered in
detail. The PRA studies provide a basis for deciding which instruments should be included the Technical
Specifications. The total plant accident management response, including the PRA insights, provides a
basis for the relocation of a number of PAM instrumentation from the NUREG-1431. On the other hand,
the PRA and other accident management tools used at the plant (e.g., the EALs in the E-Plan) also
provides a basis for the inclusion of two PAM instruments not previously included in Technical
Specification 3.3.3 of NUREG-1431; RWST Level indication, and the High Head SI Flow Rate
indication,

. The NRC comments on the use of risk assessment (Reference 4) i.e., to the non-Type A, Category 1
variables were also considered in this assessment. Finally, the use of instrumentation in all plant accident
management activities (e.g., SAMG and the E-Plan) was also included in the development of the
recommended PAM instrumentation to be included in the Technical Specifications. .

The results of the evaluation performed in this report justify the relocation of the Category 1, non-Type A
Instruments from the Technical Specifications to licensee controlled documents, consistent with the NRC
statement in their letter (Reference 4) regarding the Category 1, non-Type A instruments. Additionally,
this evaluation also provides a technical basis for the relocation from the Technical Specifications of the
‘some Type A PAM instruments based on a current knowledge and the application of Criterion 3 and 4 of
10 CFR 50.36.
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Table 9 Comparison of PAM Instrumentation

Instrument

Plant Specific
Technical
Specifications

NUREG-1431

WCAP-15981

Power Range Neutron Flux

v

v

RCS Pressure (Wide Range )

Containment Pressure (Wide Range)

Containment Isolation Valve Position

Steam Generator Water Level (Wide Range)

Core Exit Temperature

ARSI S S S IR S

Steam Generator Pressure

High Head SI Flow

Auxiliary Feedwater Flow

ClS]LC{L}KIK]K

RCS Hot Leg Temperature

RCS Cold Leg Temperature

Source Range Neutron Flux

Containment Area Radiation (High Range)

Condensate Storage Tank Level

Pressurizer Level

Containment Sump Water Level (Wide Range)

ClC|L]L[L]LC]&[K

RCS Subcooling Margin

Reactor Vessel Water Level

<

Hydrogen Monitors

Note 1

Containment Sump Water Level (Narrow Range)

RWST Level (Wide Range)

‘Steam Generator Water Level (Narrow Range)

‘Spent Fuel Pool Exhaust Radiation (High Range)

Condenser Air Ejector (High Range)

Plant Vent Stack (High Range)

Steam Generator Blowdown Radiation

Steam Line Radiation

TDAFW Pump Exhaust Radiation

Pressurizer Pressure

PORYV Position

PORY Block Valve Position

Pressurizer Safety Valve Position

Auxiliary Feedwater (AFW) Valve Position

Boric Acid Tank (BAT) Level

Containment Enclosure Negative Pressure

Containment Pressure (Narrow Range)

Intermediate Range Neutron Flnx

Residual Heat Removal (RHR) Flow

Spray Additive Tank (SAT) Level

S]] C] L] CC[«<|K|«]K[K]|K

Note:

(Reference 17)

1. Hydrogen Monitors are not addressed in this report, since they are already addressed in the 50.44 Rulemaking Package
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The recommended Type and Class based on the current accident management usage discussed in this '
report, and the basis for that recommendation, was included in the discussion of each indication. The
summary of the recommended classifications are provided in the following Table 10 for those PAM
indications that are recommended for inclusion in the Technical Specifications based on the current
accident management usage discussed in this report. Table 11 provides a similar summary for key
instrumentation that is currently in the PAM Technical Specification in NUREG-1431 and that is not
recommended for inclusion in the revised PAM Technical Specifications. '

Table 10 Regulatory Guide 1.97 Classification for Recommended PAM Technical Specification
Instrumentation
Typical
Reg. Guide 1.97 | WCAP-15981
Variable © " Type/
Function Type/Category'” Category Basis
1. Power Range B1 Bl Provides verification of automatic actuation of
Neutron Flux RPS - Type B. Provides direct information to.

verify accomplishment of the subcriticality safety
function - Category 1.

2. Steam Generator Al Al Provides information for operator action for SGTR
Pressure e break flow termination for which no automatic
control is provided — Type A. Together with RCS
pressure, provides information to verify that break

flow through a ruptured SG tube is terminated
thereby satisfying the inventory safety function —
Category 1.

3. RWST Level . Al D1 Provides information to indicate the continued
operation of SI for continued inventory control —
Type D. Provides information to indicate the need
to refill the RWST to continue inventory control
for SGTR and ISLOCA events — Category 1.

4. High Head SI Flow D2 B1 Provides verification of automatic actuation of SI-
—~ Type B. Provides direct information to verify
the operation of SI to maintain the inventory safety
function for core cooling — Category 1.

5. RCS Pressure (Wide Al Al Provides information for operator action for SGTR
Range) ' break flow termination for which no automatic
: control is provided — Type A. Together with SG
pressure, provides information to verify that break
flow through a ruptured SG tube is terminated
thereby satisfying the inventory safety function —

Category 1.
6. Containment C1 - Q Provides information to identify a fission product
Pressure (Wide barrier challenge — Type C. Provides direct
Range) verification of containment cooling to maintain

the containment fission product barrier safety
function — Category 1.
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Table 10 - Regulatory Guide 1.97 Classification for Recommended PAM Technical Specification
Instrumentation (cont.)
Typical
Reg. Guide 1.97 | WCAP-15981
Variable Type/
Function Type/Category Category Basis

7. Penetration Flow Bl B1 Provides verification of automatic actuation of
Path Containment Phase A and Phase B containment isolation —
Isolation Valve Type B. Provides direct verification of
Position containment isolation to maintain the

containment fission product barrier safety
. { function — Category 1.

‘8. Containment Area Al Cl1 Provides information to identify a fission
Radiation (High product barrier challenge — Type C. Provides
Range) direct verification of satisfying the core cooling

safety function — Category 1.

9. Pressurizer Level Al Al Provides primary information needed to permit
operators to take specified manual actions to
terminate SI — Type A. Provides information
related to satisfying the RCS inventory safety
function to permit SI termination — Category 1.

10. SG Water Level D1 Al Provides information for operator action
(Wide Range) maintaining a heat sink for which no automatic

control is provided — Type A. Provides direct
verification of satisfying the heat sink safety
function — Category 1. ’

11. Core Exit Al Al Provides information needed to permit the
Temperature operators to take specified manual actions to

initiate RCS depressurization — Type A.
Provides direct verification of satisfying the
core cooling safety function — Category 1.

12. AFW Flow Al Bl Provides verification of automatic actuation of
AFW — Type B. Provides direct verification of
satisfying the heat sink safety function —
Category 1. :

Note:

(1) Only the highest Reg. Guide 1.97 classification is shown in this table.

(2) If switchover to ECC recirculation is based on the RWST level indication rather than the RWST level alarm, it should be
classified as a Type A variable rather than a Type D variable. '
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Table 11 Regulatory Guide 1.97 Classification for PAM Instrumentation Relocated to LCDs
Typical
Reg. Guide 1.97 | WCAP-15981.
Variable Type/
Function/No. Type/Category Category . Basis

1. Source Range B1 B3 Provides verification of automatic actuation of

Neutron Flux RPS — Type B. Provides diagnostics of continued
subcriticality during RCS cooldown and
depressurization — Category 3.

2. RCS Hot Leg Al B3 Provides information to indicate whether the core

Temperature cooling safety function is being accomplished —
Type B. Provides backup to the CETs —
Category 3.

3. RCS Cold Leg Al B3 Provides information to indicate whether the core

Temperature cooling safety function is being accomplished —
Type B. Provides backup to the CETs —
Category 3.

4. Reactor Vessel B1 B3 Provides information to indicate whether the core
Water Level cooling safety function is being accomplished —

: Type B. Provides backup to the CETs —-
Category 3.

5. Containment Sump Al B2 Provides information to indicate whether the core
Water Level (Wide cooling safety function can be accomplished
Range) when RWST switchover occurs — Type B.

Provides information on the status of ECC
recirculation delivery — Category 2.
6. Condensate Storage Al B2 Provides information to indicate whether

Only the highest Reg. Guide 1.97 classification is shown in this table.

‘Tank Level continued SG heat sink can be maintained —
Type B. Provides in formation indicating long
term AFW system operating status — Category 2.
Note:
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6 REQUIRED NUMBER OF PAM INSTRUMENTATION CHANNELS
AND ALTERNATE INDICATIONS '

The recommended required number of PAM instrumentation channels, and those functions that have |
alternate indications, are identified in Table 12. The basis for the requlred number of channels is provided
in the following section of this report.

If one or two required number of channels for a PAM Function is inoperable, alternate indications may be
available for the operator to use in diagnosing and/or performing the key operator actions summarized in
Table 8. While these alternate indications do not provide direct indication from which the operator cue is
taken in the applicable procedures and guidelines, the operators are trained to utilize these alternate
indications when the primary indication is not available. As a note, many of these alternate indications
are routinely used by the operators to assess the accuracy of the primary indications from which actions
are prescribed in the procedures and guidelines. The basis for the applicability of alternate indications is
described in this section and is also summarized in Table 12. In the discussion below, only those
generically applicable alternate indications were identified; plant specific alternates may be avallable and
justified on a plant specific basis.

Table 12 Recommended Number of PAM Instrumentation Channels
Required Channels Alternate Indication
Instrument (see Note 1) (see Note 2)

Power Range Neutron Flux 2 Yes
Steam Generator Pressure 2 per SG No
RWST Level (Wide Range) -2 No
High Head SI Flow ' 1 per train ‘ Yes
Reactor Coolant System Pressure (Wide Range) 2 ' No
Containment Pressure (Wide Range) 2 ) No
Penetration Flow Path Containment Isolation Valve 2 per penetration flow path No
Position ' (Note 3)
Containment Area Radiation (High Range) 2 Yes
Pressurizer Level 2 No
Steam Generator Water Level (Wide Range) 2 per SG Yes
Core Exit Temperature 2 (Note 4) No
Auxiliary _Feédwater Flow 2 Yes
Notes:
1. It should be noted that some plant designs may only contain a single channel for certain PAM functions, and do not have

to meet the required number of channels identified in this table.

Details of the alternate instrumentation are shown in Table 13.

Only one position indication channel is required for penetration flow paths with only one installed control room

indication channel. ’
4. The basis for 2 Core Exit Temperature channels is discussed below.

/
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Table 13 Summary of Alternate PAM Instrumentation
Primary Instrumentation Alternate Instrumentation
SG Water Level (Wide Range) SG Narrow Range Level AND Auxiliary Feedwater Flow
Rate
Power Range Neutron Flux . Intermediate or Source Range Indications AND either the

Rod Position Indicators OR Rod Bottom Lights

Containment Area Radiation (High Range) Portable Radiation Monitors

High Head Safety Injection Flow High Head Safety Injection Pump Amperage AND SI
Pump Discharge or Header Pressure AND Automatic SI
valve position

Auxiliary Feedwater Flow Motor Driven Pumps: Pump Amperage AND Pump
Discharge Pressure OR flow control valve (SG supply)
position

Turbine Driven Pump: Pump Discharge Pressure OR
steam supply valve position AND flow control valve (SG

supply) position .

Power Range Neutron Flux

The power range neutron flux indication is used immediately following an accident or receipt of a reactor
trip signal. For the purposes of providing an indication of the failure to achieve subcriticality, which
would result in operator actions to manually trip the reactor, the power range neutron flux indication is the
only direct means of providing this information.

If the power range neutron flux indication is not available, an alternate method of monitoring
subcriticality is a combination of either the intermediate range or source range neutron flux indications,
AND either the rod bottom lights or rod position indicators. The rod bottom lights and rod position
indicators are the primary alternate indications used in the EOPs to verify the accuracy. of the power range
neutron flux indication. If the control rods are fully inserted, initial subcriticality is ensured by the plant
design basis. Therefore, these alternate indications can also provide the information necessary for the
operators to determine the need to' initiate a manual reactor trip. The intermediate and source range
indications are the primary backup indications used in the Functional Restoration Guidelines for diagnosis
of a potential loss of core shutdown (once initial subcriticality is reached). Thus, the intermediate and
source range indicators can provide an alternate to the power range monitor to diagnose continued
subcriticality. The combination of either the source or intermediate range neutron flux monitors and
either the rod bottom lights or rod position indicators provide an alternate indication of subcriticality to
the power range neutron flux monitor.

The power range neutron flux reactor trip function is required to be Operable in Modes 1 and 2. The PRA
typically shows that power range neutron flux is a key indication for accident management operator
actions to initiate manual reactor trip to bring the reactor to a subcritical condition, which is a keff of
< 0.99. This is consistent with the keff of > 0.99 specified as the reactivity condition for Mode 2 and for
power operation in Mode. 1. Subsequent operator actions (in Mode 3 after a reactor trip) to assure that the
reactor remains in subcritical state, where the power range neutron flux indication may no longer be

WCAP-15981-NP-A September 2008
v Revision 0



58

operable, such as during RCS depressurization, were not determined to be important for long term core
cooling. Therefore, for the required PAM indication function (i.e., confirming a reactor trip from
Modes 1 and 2), the Power Range Neutron Flux indication is only required to be Operable in Modes 1
and 2. This also makes the PAM Technical Specification Mode of applicability for the Power Range
Neutron Flux indication consistent with the corresponding Mode of applicability of the Reactor Trip
System Instrumentation Technical Specification. '

SG Pressure

SG pressure is used following an accident or receipt.of a reactor trip signal to indicate secondary side
integrity. It is also used as the target pressure for RCS cooldown and depressurization to terminate the
break flow following a SGTR. There is no reliable alternate indication for determining the SG pressure.
Therefore, no alternate indication is proposed in the event that SG pressure indication is unavailable.

RWST Level

RWST level indication is required following an accident or receipt of a reactor trip signal. The RWST
level instrumentation provides an indication of the need to initiate RWST makeup for accident sequences
in which most of the discharge of reactor coolant is to locations outside of the containment. The narrow
range RWST level indication only has a sufficient range to indicate the RWST level associated with the
Technical Specification requirement for the minimum RWST level and does not extend to the level
needed to indicate the need for RWST refill following an accident. Thus, there is no alternate
instrumentation to support the operator action to refill the RWST to provide continued makeup to the RCS
for long term core cooling if the instrumentation is unavailable. '

High Head Safety Injection Flow

There is typically only one channel of High Head SI Flow instrumentation per train to provide indication
of SI flow for the diagnosis of the need for operator actions to manually initiate an SI signal or to start the
high head SI pumps in the event that automatic'SI initiation does not occur. An alternate method of
monitoring flow from the high head SI pumps can be inferred from the high head SI pump amperage and
the high head SI pump discharge or header pressure indications, and the automatic SI valve position
indication. All of these indications are typically used in the EOPs to provide verification of the
satisfactory operation of the High Head SI pumps. Since each indication only provides a portion of the
verification of High Head SI flow, all three indications are required to provide a high degree of
confidence of adequate High Head SI flow if the High Head SI flow rate indication is inoperable.

RCS Pressure (Wide Range)

RCS pressure indication is used for determining RCS pressure and RCS subcoolihg following an accident
or receipt of a reactor trip signal. The pressurizer pressure indication does not have sufficient range to
satisfy any of the indications that prompt important operator actions based on RCS pressure. Therefore,
no alternate indication is proposed in the event that RCS pressure indication is unavailable.
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Containment Pressure (Wide Range)

Containment pressure indication is required following an accident or receipt of a reactor trip signal. The
containment pressure wide range indication provides information for the determination of an inadequate
containment cooling condition and for the determination of a challenge to the containment pressure
retaining integrity. The narrow range containment pressure instrumentation, which only extends to the
design basis pressure, could be used to determine an inadequate containment cooling condition. However
it does not have a sufficient range to be useful in determining the potential of a challenge to containment
integrity due to overpressurization. Therefore, no alternate indication is proposed if the containment
pressure indication is unavailable.

Penetration Flow Path Containment Isolation Valve Position

The Penetration Flow Path Containment Isolation Valve Position indication provides a direct indication of
a failure to completely isolate containment following the receipt of a containment isolation signal. In
penetrations that contain two motor operated isolation valves, the indication from each valve is typically.
provided by separate electric trains so that in the event of a failure of one train of electric power, the
indication from the other train would be available. The important operator action taken from this
information is for manual containment isolation in the event that automatic isolation does not 6ccur, and
also for input to the declaration of the appropriate EAL condition. This instrumentation is the only means
of confirming that all containment isolation valves are in the isolation position following an automatic
containment isolation signal. Therefore, no alternate indication is proposed if the penetration flow path
containment isolation valve position indication is unavailable.

Containment Area Radiation (High Range)

The containment area radiation provides an indication of a loss of one or more fission product barriers. In
the event that both required channels are unavailable, an alternate method of monitoring is the use of
portable radiation monitors outside of containment to infer the order of magnitude of the level of radiation
inside the containment. The Core Damage Assessment methodology in WCAP-14696-A shows that the
details of the accident sequence can account for differences in containment radiation levels that are an
order of magnitude different. Portable radiation monitors are capable of providing information for an
order of magnitude estimate.

Pressurizer Level

The pressurizer level indication is used for determining pressurizer level for SI termination following an
accident. There are no other means of inferring pressurizer level in the event that the pressurizer level
indication is unavailable. Therefore no alternate indication is proposed. ,

Steam Generator Water Level (Wide Range)

The SG level indication is used to maintain a heat sink and for the diagnosis of a SGTR accident, and can
be fulfilled by one channel of SG narrow range instrumentation per SG is available. The indication for
the initiation of bleed and feed requires that all SGs indicate a very low level. An alternate indication for
SG level Wide Range is a combination of one SG level Narrow Range channel, and the AFW flow rate to

\
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that SG. This combination can be used to infer that an inventory is available in the SG in place of the SG
level wide range indication. The SG narrow range level indication provides a suitable alternate for the
diagnosis functions of the SG level wide range indication except for the initiation of bleed and feed
cooling when the SG level approaches dryout. Bleed and feed cooling is only required to be implemented
if the level in all SGs is below the setpoint level (which is near the dryout stage). If the SG level wide
range indication is inoperable, a suitable alternate indication for the initiation of bleed and feed cooling
would be a SG level narrow range indication off-scale low in ALL SGs AND an AFW flow rate below
that needed for decay heat removal (which is already specified in the EOPs). Therefore, the combination
of SG narrow range level and AFW flow rate adequately serve as an alternate if the SG wide range
indication is inoperable.

RCS Temperature

RCS temperature indication is required following an accident for operator determination of RCS
subcooling for both RCS cooldown and depressurization, and for SI termination. ‘This PAM indication is
provided by the CETs. The required number of CET channels is discussed under the core temperature
indication requirements below. '

Core Exit Temperature

Any of the CETs can provide the required information for operator actions related to RCS subcooling
when the core is covered with water. The risk importance of the CETs is associated with the operator
actions to respond to inadequate core cooling conditions from the PRA and from the Emergency Plan
notifications of plant conditions that may influence offsite emergency radiological protective actions. An
inadequate core cooling condition is assumed in the WOG ERGs if the. highest reading CETs are
indicating greater than 1200 degrees F. The peripheral rows of CETs are excluded from consideration of
inadequate core cooling in the WOG ERGs. The WOG ERG (Reference 11) Background Document for
FR-0.2 identifies that the CETs in the outer two rows of assemblies should be excluded from
determinations of inadequate core cooling because they can receive significant cooling from SG drainage
due to refluxing. The ERG Background Document also identifies that RCS hot leg temperature
indications are not recommended for use in determining an inadequate core cooling condition, since the
RCS hot leg temperature reacts significantly slower than the core exit temperature to uncovery of the core
for some scenarios. The major reason is that the water draining from the SGs to the core can affect the
RCS hot leg temperature indication.

For the CDA, the core heatup assessment in WCAP-14696-A, Revision 1 (Reference 16) (pages 5-1
through 5-7) shows that there is a radial temperature gradient in the core during core heatup due to
- inadequate core cooling. For the purpose of timely diagnosis of an inadequate core cooling condition, the
central core exit thermocouple locations provide the most timely indications. The assessment in WCAP-
14696-A, Rev. 1 also shows that non-central core exit thermocouple locations can provide a rapid
indication of inadequate core cooling if the thermocouple locations in the outer-most assemblies are not
used. For example, a comparison of WCAP-14696-A, Rev. 1 Figures 2b and 2c (and 3b vs. 3c) shows
that there would be a delay of less than 5 minutes in the diagnosis of inadequate core cooling between the
use of the ccentral and non-central/non-peripheral CET locations. Thus, the minimum CET locations to -
provide information for risk significant operator actions in the EOPs and SAMG are not limited to the
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most central locations. Two CETs provide adequate feedback based on the relative uniformity of a core
heatup during an inadequate core cooling episode.

The conditions at the RCS hot leg RTDs would represent the bulk temperature of the fluid flow from the
core under inadequate core cooling conditions. The bulk temperature of the fluid at the RCS hot leg RTD
locations would also be significantly reduced from the fluid conditions at the exit of the core; since there
would be significant-heat loses to structures in the upper core plenum region and the RCS piping between
the reactor vessel and the RTD location during the initial phases of the an accident with inadequate core
cooling. Also, since the upper indicated range of the RCS hot leg RTDs is 700 degrees F, they may be
indicating off-scale high shortly after the “centrally located” CETs indicate an inadequate core cooling
condition.

In defining the non-acceptable locations of the CETs in the PAM Technical Specification, the three outer
rows were chosen based on the information in WCAP-14696-A, Rev. 1, as opposed two outer rows from
the ERG basis to provide additional margin for the inadequate core cooling indication (see Figure 1 for
clarification). Based on the information in WCAP-14696-A, Rev. 1 and the discussion above, the
required number of CET channels proposed to be included in the PAM Technical Specification is two.
The recommendation of the required number of CET channels of two, and the exclusion of the CETs in
the three outer rows are applicable to all two, three, and four loop Westinghouse NSSS plants.

R P N M L K J H G F E D C B A

= non-central/peripheral region

Figure 1 Typical Core Exit Thermocouple Locations for a Three Loop Plant

The only alternate indication used in the WOG ERGs for the indication of inadequate core cooling is the
reactor vessel level indication. However the reactor vessel level indication is not used to indicate the need
to transition from the EOPS to the SAMG; only the CET indications provide an operator cue for this
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transition. Since the CETs are used for important operator actions in the éAMG, it is concluded that there
are no appropriate alternate indications for the CETs.

Auxiliary Feedwater Flow Indication

The AFW Flow instrumentation provides an indication of AFW flow that supports the diagnoéis of the
need for operator actions to manually initiate an AFW signal or start AFW pumps in the event that
.automatic AFW initiation does not occur. The AFW Flow instrumentation provides the most direct
indication of AFW flow to allow the diagnosis of the need for operator actions to manually start the AFW
pumps to initiate an alternate source of feedwater. An alternate method of inferring AFW flow rate for the
motor driven pumps can be provided by the AFW pump amperage AND the AFW pump discharge
pressure OR the flow control valve position (SG supply) indications. An alternate method of inferring
AFW flow rate for the turbine driven pump, is the AFW pump discharge pressure OR the steam supply
valve position AND the flow control valve position (SG supply) indications.

All of these indications are typically used in the EOPs to provide verification of the satisfactory operation
of the AFW pumps. Since each indication may only provide a portion of the verification of AFW flow,
some combination of the alternate indications, as shown in Table 12, provides a high degree of confidence
of adequate AFW flow if the AFW flow rate indication is inoperable.

These alternate indications are appropriate since the risk. significant action is to provide an alternate SG
feed source if no AFW pumps are available.
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7 SUMMARY AND CONCLUSIONS

A thorough assessment of the significance of the PAM instrumentation to plant safety has been made to
determine the PAM instruments that should be included in the Technical Specifications to assure that the
plant operators can bring the plant to a safe stable condition for events where automatic actuation of
safety systems is not provided.

The assessment described in this report considered the criteria in 10 CFR 50.36 (c)(2)(i1) and the
Regulatory Guide 1.97 instrumentation classifications as they relate to the inclusion of instrumentation in
- the Technical Specifications. The assessment concluded that the PAM instrumentation that should be
included in- Technical Spemﬁcahon 3.3.3 of NUREG-1431 to assure operability in the event of an
accident are: :

° Power Range Neutron Flux
. Steam Generator Pressure
. Refueling Water Storage Tank Level (Wlde Range)
. High Head SI Flow
. Reactor Coolant System Pressure (Wide Range)
. Containment Pressure (Wide Range)
e Penetration Flow Path Containment Isolation Valve Position
. Containment Area Radiation (High Range)
. Pressurizer Level
. Steam Generator Water Level (Wide Range)
J Core Exit Temperature

. Auxiliary Feedwater Flow

The assessment also identified alternate indications for certain PAM instrumentation. The PAM
instruments for which an alternate indication is available are:

. Power Range Neutron Flux

) High Head SI Flow

. Containment Area Radiation (High Range)
) Steam Generator Water Level (Wide Range)

. Auxiliary Feedwater Flow

The results of the assessment provide the basis for the relocation of the following PAM instrumentation
contained in Technical Specification 3.3.3 of NUREG-1431 to LCDs:

. Source Range Neutron Flux

. RCS Hot Leg Temperature

e - RCS Cold Leg Temperature

. Reactor Vessel Water Level

. Containment Sump Water Level (Wide Range)

. Condensate Storage Tank Level
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The additional plant specific PAM instrumentation that is identified in Table 9, or other plant specific
PAM instrumentation that is not identified in Table 9, that does not satisfy the requirements for inclusion
in the Technical Specifications based on the methodology contained in this report can also be relocated
from the Technical Specifications to LCDs.

The generic list of PAM instrumentation proposed to be included in Technical Specification 3.3.3 of
NUREG-1431, and those instruments proposed to be relocated from plant specific Technical
Specifications to LCDs must be confirmed on a plant specific basis by reviewing the plant specific DBA
analyses, PRA, EOPs, SAMGs, and EPIP.
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8 IMPLEMENTATION 3

The plant specific implementation of this methodology contained in this report requires a plant specific
evaluation of the accident management application of PAM instrumentation contained in the: 1) Design
Basis Accidents, 2) Emergency Operating Procedures, 3) Probabilistic Risk Assessment, 4) Severe
Accident Management Guidelines, and 5) Emergency Plan as discussed in this report.

The generic list of PAM instrumentation proposed to be included in Technical Specification 3.3.3 of -
NUREG-1431, and those instruments proposed to be relocated from the plant specific Technical
Specifications to LCDs must be confirmed on a plant specific basis by reviewing the plant specific DBA
analyses, PRA, EOPs, SAMGs, and EPIP.

The overall proceés to be used by licensees to identify the PAM instrumentation that should be included in

the Technical Specifications is discussed in Table 14 and shown in Figure 2. This process is identical to

that described in this report, except that plant specific information would be used in place of generic

information to determine the PAM instrumentation to be included in the plant specific PAM Technical

Specifications. As discussed in Section 3.2, this is not a risk informed application to be evaluated using

the guidance in Regulatory Guide 1.174. The methodology directly assesses the importance of

instrumentation with respect to the criteria_of 10 CFR 50.36 (c)(2)(ii) rather than focusing on the five

elements of a risk informed approach as specified in Regulatory Guide 1.174. The methodology uses risk
assessment as one element of the overall method to determine the instrumentation to be included in the

PAM Technical Specification.

The first step in the process (Step 1 in Table 14) is to identify the operator actions that are assumed in
DBA analyses using the criteria in Table 5. These operator actions satisfy Criterion 3 of 10 CFR 50.36
because no automatic actuation of equipment is included in the plant design for these actions.

The next steps are to identify the risk important operator actions from the plant PRA using the criteria in
Table 5. This part has two distinct steps: a) verification of the PRA technical adequacy for this
application (Step 2 in Table 14), and b) use of the PRA information to identify operator actions based on
instrumentation that satisfies Criterion 4 of 10 CFR 50.36 (Step 3 in Table 14).

As discussed in Section 3.1, the licensee should ensure that the internal events PRA is technically
adequate for this application. PRA technical adequacy of the internal events PRA for risk informed
applications is typically addressed through the PRA peer reviews and self assessments using a variety of
guidance, including the American Society of Mechanical Engineers (ASME) PRA Standard (Reference
7), Nuclear Energy Institute (NEI) PRA Peer Review Process Guidance (Reference 8) and/or Regulatory
Guide 1.200 (Reference 9). Since this is not a risk informed application as described in Regulatory Guide
1.174, only a limited assessment of the PRA technical adequacy is required for this application. The
limited assessment of the PRA technical adequacy only needs to consider the areas of the accident
sequence analysis and the human reliability analysis to assure that treatment of operator actions based on
plant instrumentation is appropriate. In particular, the licensee should confirm that all operator actions
potentially impacted by the subject instruments have been identified, that the treatment of these operator
- actions in the PRA is appropriate (including the human error probability values and dependencies), and
that there are no peer review comments that can affect the conclusions regarding instrument importance.
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The RAW and Fussell-Vesely (F-V) nisk importance measures are used to identify the risk tmportant
operator actions for both core damage frequency and large early release frequency. For consideration of
external events (e.g., fire and seismic initiating events), if a quantitative PRA is available, the risk
importance of operator actions can be identified as in the internal events PRA. For qualitative external
events risk assessments, the results of the assessments can also be used to identify important operator
actions by identifying operator actions required for risk important external events. As noted in Section
3.1 of this report, the evaluation of external initiating events should be limited to ensuring that
instrumentation proposed to be relocated from the PAM Technical Specifications is not used for important
operator actions to respond to those external initiating events. As discussed in Appendix A of this report,
the risk important operator actions are expected to be identified from the at-power, internal events PRA.
The risk important operator actions can be identified from the RAW and F-V values. As discussed in

" Section A.4 of this report, a RAW value greater than 2.0 or an F-V value greater than 0.05 should be used
to define risk important operator actions for both core damage frequency and' large early release
frequency.

The instrumentation required to support operator actions from the SAMG and the E-Plan would be
identified separately since neither the SAMG nor the E-Plan is typically modeled in the PRA using the
criteria in Table 5 of this report. This is shown as Step 4 in Table 14. As discussed in earlier in this
report, the instrumentation used to support critical SAMG' operator actions are those that identify
challenges to the containment fission product boundaries. From the E-Plan, the Core Damage
Assessment is important because it is used to project offsite doses from an accident and instrumentation
used to provide the core damage assessment or the dose projections are impoﬁant.v The EALs are
important because they support notification of the offsite authorities and provide a uniform method of
ranking the severity of the accident; only the instrumentation that supports the declaration of a General
Emergency is considered to be risk important. The generic determination for the Core Damage
Assessment determination in this report was based on the use of the approved methodology in WCAP-
14696-A. If a licensee has used a different methodology then an assessment of the key indications that
support the core damage assessment should be performed based on the actual methodology used.

The next step in the process (Step 5 in Table 14) is to identify the instrumentation associated with the
important design basis, PRA or accident management operator actions. This step establishes the
relationship between the instrument and the associated operator actions. This would typically involve the
use of the plant emergency procedures to identify any instrumentation that provides a cue for initiating
these actions, as well as instrumentation used to confirm that the operator action has been successfully
completed. Also included in this step is the identification of the minimum set of instrumentation that
supports the important actions identified in the previous steps. In some cases, such as steam generator
level, some actions-can be cued from more than one variable (PAM function), while others can only be
cued from a specific variable (PAM function). This step would therefore focus on the minimum set
required to support the key operator actions.

Also as part of Step 5, the specific instrumentation for some operator actions that are important to risk can
not be identified (as discussed in Appendix A). Examples include operator actions to restore AC power
for a station blackout event, operator actions to restore service water, component cooling water and
instrument air. In these cases, there are a wide range of symptoms indicating the need for the operator
action and no specific instrumentation is relied upon to cue these actions. Therefore, when sufficient cues
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exist from multiple sources to prompt operator actions that are important to risk, no instrumentation needs
to be identified for inclusion in the PAM Technical Specification.

The final step (Step 6 in Table 14) is to identify the instrumentation that can be relocated from the PAM
technical specifications to licensee controlled documents. Any instrumentation that does not satisfy
Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(ii), as determined using the process discussed in detail in this
report, is a candidate for relocation from the PAM Technical Specification to a licensee controlled
document. At this point, an evaluation of the Human Reliability Analysis (HRA) treatment of operator
actions in the PRA associated with any variables (instrumentation) proposed to be relocated from the
PAM Technical Specification should be performed to ensure that these variables are not important to risk.
Also, the external initiating events risk assessment should be reviewed to determine that none of the
instrumentation proposed to be relocated from the PAM Technical Specification supports a risk important
operator action. The PAM Technical Specification requirements proposed to be relocated by this change
will be relocated to licensee controlled documents that are incorporated by reference in the Updated Final
Safety Analysis Report (UFSAR) and therefore, all changes to the relocated instrumentation requirements
will be controlled by the 10 CFR 50.59 process.

The proposed change revises the Regulatory Guide 1.97 instrumentation contained in the PAM Technical
Specification to be consistent with the technical basis for accident monitoring instrumentation identified
in WCAP-15981. This change includes evaluating the current Regulatory Guide 1.97 classification of the
affected instrumentation with respect to its function as a post accident monitoring instrument based on
WCAP-15981. The results of the WCAP-15981 evaluations performed are for the sole purpose of
determining the most appropriate instrumentation to be included in the PAM Technical Specification. The
current plant specific response to Regulatory Guide 1.97 (including the instrument type and category
classifications) will not be changed as a result of the plant specific implementation of this change.
Therefore, there are no changes to the plant specific response to Regulatory Guide 1.97 or the plant
design associated with the plant specific implementation of this change.
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Process to Determine Instrumentation to be Included in the PAM Technical

Table 14
: Specification
Step Description Details .
1 Identification of operator Operator actions based on a review of the design

actions in the design basis
accident analyses

basis accident analyses
o Operator actions for which no automatic
. actuation of equipment is provided

PRA technical adequacy

Summary of PRA

o Scope (Level 1, LERF, external events)

o Peerreviews

o Update history

o PRA updating process

PRA reflects as-built, as-operated design

o Recent plant modifications and operational
changes not reflected in the PRA do not
impact the plant-specific PAM implementation

PRA accident sequence and human reliability

assessment is technically adequate for evaluating

the risk associated with the PAM implementation

Peer review comments resolved or do not impact

plant-specific PAM implementation (limited to

accident sequence and human reliability elements)

Identification of important
operator actions identified in
the risk assessments

Operator action Risk Achievement Worth-(RAW)
and Fussell-Vesely (FV) importance values for
CDF and LERF from the quantitative internal
events PRA

Important operator actions based on review of
results from the external event assessments
(qualitative or quantitative PRA) )

Identification of important
operator actions identified in
the accident management

Important operator actions based on a review of
results from the E-Plan, including the EALs, CDA
and ODCM

Important operator actions based on a review of
the SAMG

Identification of variables and
associated instrumentation for
the important operator actions
identified in Steps 1, 3 and 4

Identification of important operator actions to the
variables and associated instrumentation that cue
or verify the operator action

Identify minimum set of instrumentation to support
important operator actions

Identification of instrumentation
to be included or relocated
from the PAM Technical
Specification

Focused evaluation of the adequacy of the PRA
and HRA treatment of operator actions in the PRA
associated with any variables (instrumentation) to
be relocated from the PAM Technical Specification
Verify that any instrumentation proposed for
relocation from the PAM Technical Specification
does not cue an operator action important to risk
for external initiating events

Identify appropriate changes to the Regulatory
Guide 1.97 classifications to be consistent with the
inclusion in, or relocation from, the PAM Technical
Specification
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Process to Determine PAM Instrumentation That Should Be Included in the
PAM Technical Specification

DBA EOPs PRA | SAMG EAL. CcDA | oDCM
Deteremine PRA
-Adequacy S
{Section 3.1)
¥ . v \ A Y
S Identify Risk Identify Key Identify Key
Identify DBA Important PAM PAM
Operator Actions Operator Actions instrumentation Instrumentation
(Section 4.1) in PRA used in EAL -used in ODCM
(Section 4.2) {Section 4.5.1) ~ (Section 4.5.3)
Y ‘ ¥ ' Y '
Identify Key Identify Key Identify Key
PAM PAM - PAM
Instrumentation instrumentation Instrumentation
Used in ECPs _Used in SAMG “Used'in CDA
(Section 4.3) | (Section44) | (Section 45.:2)
1 i |
Identify Key Identify Risk
- PAM , Important
- Instrumentation Instrumentation
Used in DBA From PRA
Analyses Analyses
~ (Section 4.1) ~ (Section 4.2)
' * R ' ‘ Y ¥ Y Y

Evaluate PAM Instrumentation Importance

~ (Section 5.0)
PAM lnst_i’urﬂ_entaiibl} | | PAM Instrumentation
Included in the PAM Re-Located to Licenses |
Technical Specification Controlied Documents
(Table 10) (Table 11)

Identify Chianges to Regulatory Guide 1.97 Classifications
(Tables 10 and 11)

Figure 2 Process to Determine PAM Instrumentation That Should Be Included in the PAM
Technical Specifications
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‘ APPENDIX A
INSTRUMENTATION IMPORTANCE IN PRAs

A1l BACKGROUND

In the early 1980°s several plant specific Probabilistic Risk Assessments (PRAs) were performed
(e.g., Zion Units 1 and 2, Indian Point Units 2 and 3) to resolve regulatory concerns related.to severe
accidents.  Several otherr PRAs were completed throughout the 1980°s. The comprehensive
NUREG-1150 study was completed in the late 1980°s using five reference plants to characterize severe
accident risks. These studies identified plant specific design and operational differences as a primary
reason for significant differences in the severe accident risks. In this context, severe accident risks are a -
measure of probability and consequences.

Several measures of severe accident risks have been identified and subsequently used as risk “metrics.”
The most common of these is core damage frequency (CDF) and large early release frequency (LERF).
Also, “importance measures” were developed to indicate the contribution of systems, components, and
operator actions to these risk metrics:

o The Risk Achievement Worth (RAW) is a measure of the increase in risk (CDF or LERF) if the
system, component, or operator action is assumed to fail with a probability of unity. It is defined
as the ratio of the CDF or LERF with failure of the component set to unity and the CDF or LERF
using the best estimate failure value.

. The Risk Reduction Worth (RRW) 1s a measure of the decrease in risk if the failure probability is
set to zero. It is defined as the ratio of the CDF or LERF with failure of the component set to
zero and the CDF or LERF using the best estimate failure value.

. The Fussell-Vesely (F-V) measure is a derivation of the RRW and is defined as, F-V=1+1/RRW.

Because of the potential for plant specific differences to control the severe accident risks, each plant was
required to perform an Individual Plant Examination (IPE) in response to NRC Generic Letter 88-20 in
the late 1980’s. The purpose of the IPE was to identify any plant specific vulnerabilities (weaknesses)
that would dominate the risk profile of the plant. In some cases, plant modifications were made to
address specific vulnerabilities that were determined to be unacceptable. While a quantitative PRA was
required to quantify thie risks associated from internally initiated accidents from an at-power plant
operating state, GL 88-20 also required at least a qualitative risk assessment of external initiating events,
such as seismic and fire. This is commonly referred to as an Individual Plant Examination for External
Events (IPEEE).

Subsequently, each plant’s IPE has evolved into a Probabilistic Risk Assessment (PRA) study. The
primary difference between the IPE and the PRA is in the depth to which the plant is modeled; the IPE
only modeled the plant features necessary to identify vulnerabilities, while the PRA models include many
"more systems and components that have a somewhat lower overall contribution to risk. These plant
specific PRA models have been used to address regulatory and plant operational differences to ensure that
the severe accident risks remain low during all phases of plant operations.
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As the PRA models have become more mature and confidence has been gained in their application, the
PRA has been used, along with deterministic analyses and engineering judgment, to relax unnecessarily
restrictive regulatory requirements. The NRC has developed guidance on the use of PRA to change
regulatory requirements in the form of Regulatory Guide 1.174. This approach has been termed
risk-informing regulatory requirements. This regulatory guide uses the change in CDF and LERF due to
the proposed change in regulatory requirements, along with importance measures to determine, in part,
whether such a regulatory requirement change is acceptable. This process is also being used in the
development of the proposed 10 CFR 50.69 rulemaking to determine the risk informed repair and
replacement treatment requirements. '

A.2 INSTRUMENTATION MODELING IN PRAs

Instrumentation is typically not modeled explicitly in the PRA. Rather, assumptions about the
instrumentation availability and reliability are typically included in other PRA models. For example, the
reliability of instrumentation to generate a reactor trip or SI signal is typically included in the overall
reactor trip or SI signal model. The reactor trip or SI model combines the instrumentation failure with
many other potential failure modes to determine the reliability of the reactor trip of SI function itself.

In the case of Post Accident Monitoring (PAM) instrumentation, the assumptions regarding its availability
and reliability are most often included as part of the Human Reliability Analysis (HRA). In other words,
the failure of the instrumentation is modeled as one of the causes of a failure of a required human
interaction to achieve a safe, stable, plant state. Since the PAM instrumentation does not generate any
automatic signals, the importance of PAM instrumentation can be investigated by identifying the operator
actions that rely on instrumentation and determining the risk importance (e.g., RAW and F-V) of that
operator action. '

A3 IMPORTANCE DATA FROM PRAs

In 1997, the WOG authorized a program for the collection of important features and results from
Westinghouse NSSS.plant specific PRA studies into a comprehensive database. This database was
subsequently completed as a proprietary product for WOG utility use in 1999. The database was
constructed by requesting that each Westinghouse NSSS licensee provide their current PRA values for
certain parameters that were thought to be the more dominant contributors to core damage. In the case of
HRA results, a prescribed set of operator actions were defined for the primary input based on those
operator actions that were identified to be the most important to the PRA results. The database also
contains other important operator actions from utility PRAs, as provided by those utilities.

A database update was conducted in 2001, and completed for WOG utility use in 2002, to reflect newer
PRA results. . The new results were a product of significant recent changes in utility PRAs as a result of
utilities upgrading the PRA models for both risk informed applications and to respond to the PRA Peer
Review findings.

The 1999 PRA survey results were collected for both RAW and F-V values for operator actions modeled
in the PRA. However, the PRA information collected in the 2002 survey only included F-V values of
operator actions, since the importance measures for operator actions generally focus on improvements in
operator actions via training and/or procedure modifications. However, the RAW importance measure is
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more appropriate for the evaluation of the PAM instrumentation based on the potential decrease in
equipment reliability if it is removed from the Technical Specifications. In the 2002 survey, it was not
foreseen that the operator action importance measures would be used to investigate the reliability of the
information upon which the operator actions are based. ’

To address the issue of operator action naming, common sets of operator action titles were developed
from the database information, as shown in Tables A-1, A-2 and A-3. Using these-standard operator
actions, the risk importance of the operator actions over all Westinghouse NSSS plants is shown in Tables
A-1 through A-3. Table A-1 summarizes the F-V importance measure results from information provided
in the 2002 database update. Table A-2 provides the F-V importance measures from the 1999 database;
Table A-3 provides the RAW values from the 1999 database. The information provided in Tables A-1
through A-3 shows the maximum and minimum values for the risk importance measures for each operator
action reported in the databases, along with the median value based on all of the plants that provided a
value. The mean value is not included, because it is typically skewed by one or two very high RAW and
F-V values in the database. ’

A.4 CRITERIA FOR RISK IMPORTANCE

The EPRI PSA Applications Guide (Reference 18) suggests that a component has a high risk significance
if the F-V value is greater than 0.05 or the RAW value is greater thah 2.0. The use of F-V and RAW to
identify risk important systems structures and components has been used in Section 5.1 of NEI 00-04
(Reference 19), which is endorsed by the NRC in Regulatory Guide 1.201 (Reference 20). The system
level importance measure criteria for F-V from Reference 18 are applicable here based on two
observations: 1) the operator action failure disables an entire system, as opposed to a component failure
that may only contribute to a system failure, and 2) instrumentation failures are only a portion of the
operator action failure, with the remainder being made up of operator errors of omission and commission
in reading instrumentation and taking the appropriate actions. However, risk importance thresholds
cannot be used as absolute criteria above which SSCs can be considered to be clearly risk-significant and
below which they can be accepted as low in safety-significance. Rather, they are screening devices that
provide insights as to what may or may not be important to safety for any given plant or system design.

At this point, a discussion of the common usage of the risk importance measures is in order. Risk
Achievement Worth defines the importance of a PRA parameter by comparing the overall risk results
(e.g., overall core damage) with the parameter at its nominal value, to the overall risk if the parameter is
totally unreliable (e.g., always failed). Fundamentally, the Risk Achievement Worth has little to do with
the design or reliability of a component itself, but relies heavily on the defense-in-depth available in the
form of redundant SSCs to mitigate the effects of the loss of the component. On the other hand, the F-V
more directly relates to the reliability of a component by suggesting the impact on risk from
improvements in reliability.
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Table A-1 2002 PRA Survey Results Operator Action Risk Reduction Worth *

- Operator Action Max Min Median
Align Alternate Cooling to Charging Pumps 153 1.008 1.05
Restore AC Power 1.59 100 1.04
Restore Equipment Following AC Power Recovery 1.17 1.02 1.05
Re-Align AFW . 1.10 1.00 1.02
Align Alternate Feedwater Source : 1.10 1.01 1.05
Perform Remote Shutdown 1.20 1.10 1.12
Perform Bleed and Feed ' 120 1.00 . 1.02
Restore CCW : ' 1.06 1.01 1.03
Restore Instrument Air 1.08 1.00 1.03
Align Emergency Boration 1.02 1.00 1.01
Transfer to Cold Leg Recirculation v 1.59 : 1.03 1.05
Isolate Stuck Open Pressurizer PORV 1.04 1.004 1.01
Isolate Ruptured SG 1.06 1.007 1.03
Reactor Shutdown for ATWS 1.11 1.005 1.02
Manual SI - 1.23 1.006 1.02
Establish Normal RHR 1.06 1.006 1.03
RCS Cooldown and Depressurization ' 1.19 1.00 1.04
Refill CST o 1.09 1.07 108
Refill RWST 1.12 1.01 1.07
RCS Cooldown for SGTR 1.08 1.004 1.06
Restore Service Water ‘ ) 1.17 1.001 1.03
Control AFW Flow to Maintain SG water level 1.06 1.007 1.04
Terminate SI for SS Break ‘ 1.07 ~1.001 1.02
Terminate SI for SGTR ' : N/R ' N/R N/R

Note: -

N/R = Not reported in the 2002 survey.

* Values in the database are given as Risk Reduction Worth which is related to F-V by:
RRW =1 -(1-F-V).
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Table A-2 1999 PRA Survey Results Operator Action Risk Reduction Worth*

Operator Action Max Min Median
Align Alternate Cooling to Charging Pumps 1.29 1.000 1.042
Restore AC Power ~ 1.085 1.002 1.023
Restore Equipment Following AC Power Recovery 1.10 1.000 1.012 - —
Re-Align AFW 122 1.000 1.005
Align Alternate Feedwater Source 1.10 - 1.005 1.019
Perform Remote Shutdown 1.29 1.020 1125
Perform Bleed and Feed 1.29 1.008 1.015
Restore CCW 1.06 1.000 1.015
Restore Instrument Air N/R N/R N/R
Align Emergency Boration 1.03 1.000 1.000
Transfer to Cold Leg Recirculation 1.59 1.000 1.029
Isolate Stuck Open Pressurizer PORV N/R N/R N/R
Isolate Ruptured SG 1.38 1.000 1.005
Reactor Shutdown for ATWS 1.04 1.000 1.000
Manual SI 1.02 1.005 1.008
Establish Norma! RHR 1.03 - 1.013 1.015
RCS Cooldown and Depressurization 1.13 1.000 1.016
Refill CST N/R N/R N/R
Refill RWST 1.42 1.001 1.071
RCS Cooldown for SGTR N/R N/R N/R
Restore Service Water 1.45 1.000 1.02
Control AFW Flow to Maintain SG water level N/R ‘N/R N/R
Terminate SI for SS Break 1.05 1.000 1.000
Terminate SI for SGTR 1.10 1.000 1.002
Note:
N/R = Not reported in the 1999 survey.
* Values in the database are given as Risk Reduction Worth which is related to F-V by:
RRW=1-(1-F-V).
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Table A-3 1999 PRA Survey Results Operator Acti(;n Risk Achievement Worth (Using RAW
Importance Measure)
Operator Action Max . Min Median
Align Alternate Cooling to Charging Pumps 481 1.18 224
'Restore AC Power 26.3 1.33 . 2.88
Restore Equipment Following AC Power Recovery 4.50 1.15 '1.40
Re-Align AFW 4 88 1.00 246
Align Alternate Feedwater Source 342 1.00 1.53
Perform Remote Shutdown _ 3.32 1.62 2.49
Perform Bleed and Feed 6.60 1.00 246
Restore CCW : 154 1.01 2.46
Restore Instrument Air ) N/R N/R N/R
Align Emergency Boration 3.0 1.00 1.10
Transfer to Cold Leg Recirculation 513 1.00 10.35
Isolate Stuck Open Pressurizer PORV N/R N/R ' N/R
Isolate Ruptured SG 925 1.00 1.68
Reactor Shutdown for ATWS : - . . 115 1.00 1.02
Manual SI : 68.8 1.7 - 3.05
Establish Normal RHR . N/R N/R N/R
RCS Cooldown and Depressurization 22.8 1.00 4.05
Refill CST : N/R NR N/R
Refill RWST 5.25 1.00 1.20
RCS Cooldown for SGTR : N/R " N/R ' N/R
Restore Service Water 954 1.00 1.41
Control AFW Flow to Maintain SG water level N/R N/R N/R
Terminate SI for SS Break 20.2 1.00 1.10
Terminate SI for SGTR 231 1.00 1.16
Note:
N/R = Not reported in the 1999 survey.
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In PRA applications, the RAW is typically used to assess the conditional risk during the. time that a
component is assumed to be removed from service. If the component is in service, then the components
. with the highest Risk Achievement Worth are those that should be considered for protecting against
failure or avoiding additional activities that could remove them from service or render them inoperable.
Risk Achievement Worth can be a useful tool in configuration risk management in this regard. In this
application, the Risk Achievement Worth measure of importance can be an indicator for maintaining the
current reliability of the instrumentation under consideration. Components ranking high in Risk
Achievement Worth are those which potentially can result in the greatest increase in risk if their reliability
is allowed to degrade. These components should be focused on in the monitoring of reliability and
availability efforts, as well as other potential special treatment requirements. Less benefit is expected to
be derived by focusing on systems and components ranking low in Risk Achievement Worth, since
greater uncertainty can be ‘tolerated in their performance due to the limited impact they are likely to have
on risk.

Application of the Fussell-Vesely measure of importance includes the identification of SSCs that may be
candidates for modification or improvement such that the overall risk can be lowered if the failure
probability were reduced. Components ranking high in Fussell-Vesely are those at which efforts to
improve the reliability or redundancy may have the greatest benefit. Components ranking low in
Fussell-Vesely importance are not necessarily the best components on which to focus such efforts, since
even if they were to be made completely reliable, they would only have a limited impact on overall risk.

It must be recognized when calculating either of these importance measures that it is physically
impossible to make a component perfectly reliable (as is assumed for the Fussell-Vesely measure of
importance) and it is highly unlikely that a component will always fail when called upon to perform its
function or will always be out of service (as is the case for Risk Achievement Worth). In this regard, the
values derived for each of these measures of importance should be considered as extremes or at least
bounding in their characterization of the impact of the individual component or system on risk.

A5  ASSESSMENT OF OPERATOR ACTION IMPORTANCES

The data summary in Tables A-1 through A-3 reveals that there is significant variability in the risk
significance of many operator actions from plant to plant. That is, the risk importance of a particular
operator action, based on RAW or F-V, may be significantly different from one plant to another. There
are a number of reasons for this, including:

. Differences in the HRA models, including differences in the human error probabilities assigned to
various actions,

. Differences in th‘e'manner‘ in which operator actions are grouped in the HRA model, and

. Differences in the contribution to core damage for a given operator action due to plant design and
plant specific equipment reliability factors.

A conipan'son of the F-V values reported in the 1999 and the 2002 surveys shows that there is not a
significant difference in the results. That is, the operator actions with high F-V values in the 1999 survey
also had high F-V values in the 2002 survey. The same conclusion can be drawn with respect to the low
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F-V values; those operator actions with low F-V values in the 1999 survey also had low F-V values in the
2002 survey. Although RAW was not reported in the 2002 survey, it is assumed that the RAW values
would also follow this same trend. ]

Therefore, the use of the operator action RAW values from the 1999 PRA survey, as shown in Table A-3
are a valid basis for assessing the importance of instrumentation for accident management.

From Table A-3 the operator actions with the highest RAW vilues, in descending order based on the
median values for Westinghouse NSSS plants, are:

) Transfer to Cold Leg ECC Recirculation,
e - RCS Cooldown and Depressurization,
. Manual Safety Injection, \
. Restore AC Power,
. Perform Remote Shutdown,
. Re-align Auxiliary feedwater,
. Perform Bleed and Feed, )
. Restore Component Cooling Water,
. Align Alternate Cooling to Charging Pumps,
o Isolate Ruptured SG,
. Align Alternate Feedwater Source
. Restore Service Water,
. Restore Equipment Following AC Power Recovery,
. Refill RWST,
. Terminate SI (SGTR and Secondary Side Breaks),
. Align Emergency Boration, and
. Reactor Shutdown for ATWS.

From these operator actions identified above, several can be eliminated based on the lack of
instrumentation required to successfully complete the actions. The operator actions eliminated from
further consideration are:

. Restore AC Power — This action is based on plant Abnormal Operating Procedures. The only
instrumentation required for this action is the emergency bus voltage, which is an indicator that
“the action has been successfully completed. Since the successful completion of the operator
action for restoration of AC power is not dependent on a specific indication that is provided by

plant instrumentation, there is no potential post accident monitoring implication.

. Perform Remote Shutdown — The requirements for instrumentation at the remote shutdown panel

are contained in the Remote Shutdown System Technical Specification, and are not PAM.
instrumentation.
) Restore Component Cooling Water (CCW) — This action is based on plant Abnormal Operating

Procedures. The diagnosis of a fault in the CCW system and subsequent operator actions to
restore CCW are based on the failure in a normally operating system. The failure of the system
would be indicated in the control room by multiple indication and alarms. As such, no essential
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“key” parameter indication exists, since the operator action is based on the status of the entire
system. The only instrumentation required for this action is the CCW flow and temperature,
which is an indicator that the action has been successfully completed. Since this is not an action
required to diagnose a condition that could lead to core damage that has a high risk significance,
it does not satisfy Criterion 4 of 10 CFR 50.36 (c)(2)(i1) and therefore should not be included in
the PAM Technical Speciﬁc'ation. '

o
;

Align Alternate Cooling to Charging Pumps ~ This action is based on plant Abnormal Operating
Procedures for loss of Component Cooling function to the charging pumps. The diagnosis of the
loss of CCW and subsequent recovery actions are discussed above. The re-alignment of cooling
to the charging pumps is a direct consequence of the diagnosis of a loss of CCW and is not based
on any specific additional instrumentation indications. Since this is not an action required to
diagnose a condition that could lead to core damage that has a high risk significance, it does not
satisfy Criterion 4 of 10 CFR 50.36 (c)(2)(ii) and therefore should not be included in the PAM
Technical Specification. ‘ :

. Restore Service Water (SW) — The diagnosis of a fault in the SW system and subsequent operator
actions to restore SW are based on the failure in a normally operating system. The failure of the
system would be indicated in the control room by multiple indication and alarms. As such, no
essential “key” parameter indication exists, since the operator action is based on the status of the
entire system. The only instrumentation required for this action is the SW flow and temperature,
which is an indicator that the action has been successfully completed. Since this is not an action
required to diagnose a condition that could lead to core damage that has a high risk significance,
it does not satisfy Criterton 4 of 10 CFR 50.36 (c)(2)(11) and therefore should not be included in
the PAM Technical Specification.

. Restore Equipment Following AC Power Recovery — This action is based on the plant Emergency
Operating Procedures for Loss of All AC Power. This operator action follows the operator
actions to restore AC power to the vital bus(es). An indication of successful restoration of AC
power to a vital bus is the bus voltage. Various instrumentation are also available to indicate that
actions to restore equipment have been successfully completed (e.g., pump amperage and flow).
The only unique indication that equipment can be restored to a vital AC bus is the bus voltage.
The vital bus voltage requirements are addressed by the Distribution Systems Technical
Specification and are not PAM instrumentation.

It is also noted that although reactor coolant pump (RCP) seal LOCAs are an important contributor to
core damage for Westinghouse PWRs, there are no operator actions modeled in the PRA to protect the
RCPs from an RCP seal LOCA. The plant specific off-normal / abnormal procedures provide guidance
for restoring seal cooling for those sequences that are susceptible to RCP seal LOCAs (which are all
sequences involving a loss of all RCP seal cooling). However, if RCP seal cooling is not\quickly re-
established, then the procedures typically instruct the operators not to re-establish RCP seal cooling in
order to avoid additional RCP seal damage due to thermal shock. Thus, there are no risk significant
operator actions for preventing an RCP seal LOCA. :

The next step in the assessment is to relate the PAM instrumentation to the operator actions modeled in
the PRA. The instrumentation utilized for each operator action was identified by reviewing the detailed
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PRA models for several plants and confirming these results with an independent review of the generic
WOG Emergency Response Guidelines, upon which all of the WOG plant Emergency Operating
Procedures are based. The results of this assessment are shown in Table A-4.
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Table A4 Instrumentation Required for Operator Actions Modeled in the PRA -
Associated _
Operator Action Applicable EOPs Instrumentation

Transfer to Cold Leg | E-1, “Loss of Reactor or Secondary Coolant” RWST Level

Recirculation E-3, “Steam Generator Tube Rupture”

RCS Cooldown and ES-1.2, “Post LOCA Cooldown and Depressurization™ SG Wide or Narrow Range

Depressurization Level, RCS Subcooling or
RCS Pressure and
Temperature

RCS Cooldown and ES-3.3, “Post SGTR Cooldown Using Steam Dump” SG Wide or Narrow Range

Depressurization : Level, RCS Subcooling or
RCS Pressure and
Temperature, RCS Pressure,
SG Pressure

Manual SI E-1, “Loss of Reactor or Secondary Coolant” RCS Pressure; High Head

E-3, “Steam Generator Tube Rupture” SI Flow Rate, Pressurizer
FR-C.1, “Response to Inadequate Core Cooling” Level
Re-Align AFW E-0, “Reactor Trip or Safety Injection” SG Wide or Narrow Range
1 FR-H.1, “Response to Loss of Secondary Heat Sink” Level; AFW Flow Rate

Perform Bleed and FR-H.1, “Response to Loss of Secondary Heat Sink” SG Wide Range Level

Feed

Isolate Ruptured SG | E-3, “Steam Generator Tube Rupture” SG Wide or Narrow Range

_ . Level
Refill RWST RWST Level, Containment

ECA-1.1, “Loss of Emergency Coolant Recirculation”

Pressure or Containment
Sump Level

Terminate SI for
SGTR and SS Break

E-1, “Loss of Reactor or Secondary Coolant”
ES-1.1, “SI Termination”

Pressurizer Level; RCS
Subcooling or RCS Pressure
and Temperature

Reactor Shutdown
for ATWS

FR-S.1, “Response to Nuclear Power Generation/ATWS”

Power Range Monitor

Align Alternate
Feedwater Source

FR-H.1, “Response to Loss of Secondary Heat Sink”

SG Wide or Narrow Range
Level; AFW Flow Rate

Align Emergency
Boration

FR-S8.1, “Response to Nuclear Power Genération/ATWS”

Power Range Monitor

Note: When multiple “Applicable EOP” or multiple “Applicable Instrumentation” entries appear in the table, the

multiple entries are applicable to all conditions for that operator action.
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From this assessment, it is apparent that only a limited number of instruments are important in the PRA
model to enable the operator to take the appropriate actions to prevent core damage. The key
instrumentation is:

. RWST Level,

SG Wide or Narrow Range Level,
RCS Subcooling,

RCS Temperature,

RCS Wide Range Pressure,
Pressurizer Level,

SG Pressure,

High Head SI Flow,

Power Range Neutron Flux Monitor,
. SG Wide Range Level, and

. AFW Flow.

It is noteworthy that this list of instrumentation applies to all of the operator actions modeled in the PRA
that are not eliminated from further consideration as discussed earlier in this section. Thus, the key
instrumentation identified above is independent of the exact numerical value for risk significance of the
operator actions in the PRA and is truly a generic conclusion.

As previously noted, the use of RAW importance measures only represents a screening assessment of
those components that could be important. The RAW calculation assumes that the component is removed
from service completely and is therefore unavailable in the PRA model. In reality, a reduced test and
maintenance regime for a particular instrument might, in the extreme, reduce its reliability, but would not
cause the instrument to become unavailable with a 100% certainty.

A.6 LERF ASSESSMENT

No quantification of the important equipment or operator actions to prevent large early releases is
provided in the PRA database discussed above. However, some insights into the important operator
actions for preventing large early releases may be obtained from PRA LERF assessments. A PRA LERF
assessment models the consequences of core damage accidents and provides a quantification of the large
early release frequency, or LERF. No operator actionis to prevent fission product releases are explicitly
modeled in most current LERF assessments. From a wide range of PRA studies for PWRs, it is known
that there are three types of operator actions that can impact LERF: 1) operator actions to preserve the
remaining fission product barriers after core damage has occurred, per the plant Severe Accident
Management Guidance, or SAMG; 2) operator actions taken before core damage, per the plant EOPs, that
do not impact the core damage frequency but that help to preserve the remaining fission product barriers;
and 3) operator actions that are taken to prevent core damage for containment bypass sequences that, in
turn, also impact LERF, because a large fraction of bypass core damage sequences are LERF sequences.

It is generally accepted that LERF is' dominated by containment bypass sequences.. For a typical
Pressurized Water Reactor (PWR), 95 to 99% of the LERF is from SGTR core damage sequences and
interfacing system LOCA core damage sequences. Containment isolation failures and early containment
failures generally contribute less than 1% to LERF.
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A qualitative assessment of the impact of the SAMG actions for each of the LERF contributors was
completed based on engineering judgment. Each of these is examined separately for insights inte
instrumentation importance. Late containment failures are also examined based on their inclusion in
Regulatory Guide 1.174 for maintaining defense in-depth.

In the following discussions, it is important to understand that while high Core Exit Temperature is an
EOP indication, the PRA success criteria commonly use high Core Exit Temperature as the definition of
core damage. Thus, high Core Exit Temperatures are not high risk significant for prevention of core
damage (since it has already occurred when high Core Exit Temperatures are indicated). However, high
Core Exit Temperatures are the primary indication used to transition from the EOPs to the SAMG and are
therefore considered in the prevention of large early releases.

Bypass from SGTR — The important operator actions to prevent a LERF condition should be nearly
identical to those required to prevent core damage, since many SGTR core damage sequences can be
binned as LERF states. There are two unique SAMG strategies for the mitigation of fission product
releases for the SGTR that are not included in the strategies for preventing core damage: reducing RCS
pressure (per the FR-C.1 procedure in the EOPs or the SAMG) to minimize or terminate releases and
filling the SG to cover the tube rupture location to scrub fission products coming from the RCS. Entry to
the SAMG is also uniquely based on a high Core Exit Temperature indication. Therefore, the Core Exit
- Temperature, RCS pressure and SG level are important instrumentation obtained from risk insights for the
SGTR bypass LERF sequences.

Bypass from ISLOCA — The important operator actions to prevent a LERF condition should be nearly
identical to those required to prevent core damage since most ISLOCA core damage sequences can be
binned as LERF states. The only unique SAMG strategy for the mitigation of fission product releases for
the ISLOCA that is not included in the strategies for preventing core damage is reducing RCS pressure
(per the FR-C.1 procedure or the SAMG) to minimize or terminate releases. Entry to the SAMG is also
uniquely based on a high Core Exit Temperature indication. Therefore, Core Exit Temperature and RCS
pressure are important instrumentation obtained from risk insights for the ISLOCA bypass LERF
sequences.

Unisolated Containment — The important operator action to prevent a LERF condition for an unisolated
containment LERF state is the manual closure of any containment isolation valves that failed to close
automatically. Therefore, containment isolation valve position indication is important instrumentation
obtained from risk inéights for the unisolated containment LERF sequences.

Early Containment Failure — Early containment failures for PWRs are typically very small or negligible
contributors to LERF and are driven by the union of the “tails” of high pressure melt ejection (HPME)
containment pressure loads and the containment fragility (containment pressure capability) estimates.
The only unique SAMG strategy for mitigation of fission product releases for the early containment
failure states that is not included in the strategies for preventing core damage is reducing RCS pressure
(per the FR-C.1 procedure) to minimize containment loads from HPME events: Therefore, RCS pressure
1s important instrumentation obtained from risk insights for the early containment failure LERF
sequences.
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Late Containment Failure — Late containment failures states are primarily driven by slow containment
overpressurization by steam or noncondensible gases. The only unique SAMG strategy for the mitigation
of fission product releases for the late containment failure states that is not included in the strategies for
preventing core damage is venting the containment to prevent a catastrophic failure of the containment.
Containment venting is reserved as a “last resort” action and is only implemented when containment
pressures approach the point where the containment integrity may be challenged. Therefore, the ability to
measure containment pressure well beyond the design basis value is important instrumentation obtained
from risk insights for the late containment failure LERF sequences.

The only other late containment failure mode of any significance is from a hydrogen burn many hours
after core damage has occurred. A further investigation of this contributor shows that it is almost
exclusively associated with station blackout initiating events with no long term power recovery. For these
cases, all DC power for instrumentation ‘would also be lost due to battery depletion. Thus, a late
containment failure mode is not subject to instrumentation importance considerations.

A.7  EXTERNAL EVENTS ASSESSMENT

Risk assessments for each plant will include the consideration of external events, internal flooding and
shutdown. In some case, the external events risk assessments are based on detailed PRA models similar
to the internal events assessments. However, many plants rely on screening risk assessment techniques
that conservatively identify safe shutdown equipment lists. The Fire Induced Vulnerability Evaluations
(FIVE) and Seismic Margins Analyses (SMA) are typical of this approach. In these cases, risk
importance_measures (e.g., RAW values) for the operator actions to use the equipment modeled in those
risk assessments are not available. However, this information is not required for the evaluation of the
PAM instrumentation as discussed below. '

The dominant core damage sequences for fire initiating events are typically fires that lead to a loss of
emergency switchgear and/or loss of all emergency AC and all emergency DC power buses. For
sequences involving the failure of emergency AC power, the important operator actions are the same as
for internal initiating events involving the loss of AC power. For the loss of DC power, this would result
in the unavailability of all control room instrumentation that is important for diagnosing and. responding
to the event. From the perspective of important instrumentation for operator actions, there would
typically be no unique operator actions for fire initiating events based on instrumentation. Therefore,
there is no instrumentation importance input from the fire initiating event PRA. For some plants, a
dominant fire initiated core damage event is a control room fire that results in the loss of all secondary
system decay heat removal capability and therefore requires bleed and feed cooling. In this case, the
‘operator actions are identical to those already considered for the internal initiating events. That is, the
risk important operator action for this event is based on SG wide range level to initiate bleed and feed
cooling.

For seismic risk assessments, the dominant seismic core damage sequences typically involve either a loss
of the ultimate heat sink, a loss of all emergency AC and DC power, or a station blackout. In the case of a
loss of all emergency DC power, there is no instrumentation to guide 6perator actions and therefore no
risk importance for instrumentation. For the loss of the ultimate heat sink or a loss of all emergency AC
power, the sequences are very similar to a station blackout already considered in the internal events PRA.
In this case operator actions to control SG level and initiate a cooldown and depressurize the RCS are risk

i}
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important operator actions. These actions are already designated as risk important operator actions from
the internal events PRA.

Based on the above discussions, the fire and seismic risk assessments do not identify any new insights
with respect to instrumentation risk importance.

A.8 CONCLUSIONS

From a risk perspective, the following instrumentation has been determined to have a high degree of
importance (i.e., RAW > 2.0) for preventing core damage, according to a composite PRA model of all
Westinghouse NSSS plants (only the highest RAW operator action value is shown):

. RWST Level (median RAW = 10.35),

. SG Wide or Narrow Range Level (median RAW =4. 05)
. RCS Subcooling (median RAW = 4.05),

e . RCS Temperature (median RAW = 4.05),

) RCS Pressure (median RAW = 4.05),

. Pressurizer Level (median RAW = 4.05),

. SG Pressure (median RAW = 4.05),

. High Head SI Flow (median RAW = 3.05),

. Power Range Neutron Flux Monitor (RAW = 2.49),
J SG Wide Range Level (median RAW = 2.46), and
. AFW Flow (median RAW = 2.46).

The following instrumentation has been determined to have a relatively high degree of importance for
preventing or mitigating. a large early release, according to the assessment of LERF contributors for
Westinghouse NSSS plants:

. - RCS Pressure,
3 Containment Isolation Valve Position, and
. Containment Pressure

All other instrumentation has a negligible risk immportance based on the PRA results.
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APPENDIX B
NRC/PWROG CORRESPONDENCE

NRCs Requests For Additional Information
PWROGSs Responses To The NRCs Requests For Additional Information

PWROG Presentation Material from Sept. 2007 Meeting with NRC
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-Subject: Pressurized Water Reactor Owners’ Gmnp

Responses to the NRC Request for Additional Information (RAD) Ream ding
the Review of W CAP-15981-NP, “Poast Accident Monitoring Instrumentation
Re-Definition for Westinghouse NSSS Plants.™ (LSC-0072 RI/MUHP-3038)

In Septeinber 2004 the Pressusized Water Reactor Owners Group PWROG) {(formerhy
the Westinghouse Qwners Group) submitted WCAP-15981-NP {(Non-Proprietary), Rev..0,
“Post Accident Mounttoring Instrumentation: Redefinition for Wi estinghouse NSSS Plants™
for review and approval (Ref . In Aprit, 2005 and May 2005, the NRC provided
Requests for Additional Inforination:(RAIS) for WCAP_15981 (Ref, 2, 3 and 4).
Anachmentl to this letter: pmvxdes the RAT responses and Anachmem 2 provides the
changes to WCAP-15981 based o the RA1 responses. As nofed in the very last RAI

response in‘Attachment 1 the PAM Techaical’ Specification mark-ups will be provided to

the NRC by- Apnl 14,2006 Following receipt of the Safety Evaluation for WCAP-

13081, the’ s\"CAP clianges costained in‘Attachihent 2 will be mcorpomted into the

approv e_d version and will be issned'as WCAP 15981 NP-A, Revision 1.

It should be noted that these'RAT responses and WCAP markups being transmitted are.
identical to the draft RAI responses and WCAP mark-ups that were provided to the NRC-
on November 15, 2005 (Ref.3). Per the NRC WOG monthly Toplca! Report status call’
on Febman 21, 2006, the NRC(G. Shukla) indicated that the Staff had no comments on.

:?he draft RAT draft responses and the WCAP m,ark -ups; and requested that the PWROG

formally submit the RAT sesponses and WC AP matk-ups 1o the NRC:

These R.AI responses and WC %P mark -Ups are’ bemg prouded 1o support 1ssuance cfthe .

‘draft Safety Ex aluation for WCAP-13981 by Auogust 1, 2006 which 15 consistent with the -
current Topmal Repm schedule ou thé NRC. Topxcai Repon ‘web page- and the'latest

commumcanoﬂ from the NRC(G. Slmkla) to the PWROG PM
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If you have any questions concerning this matter, please feel free to call Tom Laubham at 412-
374-6788.

Sincerely yours,

Tom Laubham approving for T. Schiffley
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PLANT SYSTEMS BRANCH RAIs

(Received April 11, 2005 via an e-mail from G Shukla (NRC) to S. DiTommaso (W))

General Comments:

Generic insights from the Westinghouse PRA database are useful, but potentially incomplete, e.g., the
database does not reflect risk achievement worth (RAW) rankings based on the latest plant-specific
PRA results, plant-specific details regarding the relationship between important operator actions and
associated instrumentation, and the resolution of peer review comments. Although generic risk
msights could be used in a limited manner, i.e., to add instruments to the standard technical
specification, additional assessments at a plant-specific level would be required if instruments are to
be removed from technical specifications on the basis of risk. The discussion on methodology
implementation needs to better describe the plant-specific risk assessments that are expected to be
performed by the utility, and the manner in which the results of these assessments are to be used in
the implementation process.

Response:

The significant operator actions, determined by risk importance will be determined from the plant
specific PRA when WCAP-15981 is implemented on a plant-specific basis to identify the
instrumentation utilized for those operator actions. The generic risk insights were only utilized to
identify the key operator actions based on risk importance in the generic methodology and are used to
develop the proposed generic PAM Technical Specification contained in NUREG-1431. The plant
specific PAM instrumentation will be determined utilizing the plant specific PRA.

WCAP-15981 Sections 3.1, 4.6, 5, 7, and 8 were revised to clarify that the plant specific PRA will be
utilized to determine the plant specific PAM instrumentation and the scope and technical adequacy of
the PRA information used in the determination.

(The revisions to Sections 3.1, 4.6, 5, 7, and 8 are provided in Attachment 2.)

The conclusion of the study regarding the specific instruments that should be added to or removed
from the PAM technical specification appears to have been based largely on a qualitative,
reclassification of the key instruments (as summarized in Tables 10 and 11) rather than on the basis of
the importance of the instrumentation to risk, EOPs, or other factors. Thus, this methodology does
not appear to be "risk-informed", and should not be characterized as such. If the report is modified to
more clearly de-emphasize the role of risk information in supporting the conclusions, certain
information/assessments requested below may not be needed.

Response:
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3.

The plant instrumentation was evaluated with respect to the Criteria of 10 CFR 50.36, specifically
Criterion 3 and Criterion 4, which are the only criteria applicable to the identifying Post Accident
Monitoring (PAM) instrumentation that should be included in the Technical Specifications.

The Emergency Operating Procedures (EOPs) were used in the methodology contained in WCAP-
15981 to determine the instrumentation that is utilized to perform specific manual actions assumed in
the DBA analyses for which there is no automatic actuation of equipment provided. The
instrumentation utilized in the EOPs to cue specific manual actions that are assumed in the DBA
analyses satisfies Criterion 3 of 10 CFR 50.36, and should be included in the PAM Technical
Specification.

The plant instrumentation was also evaluated in WCAP-15981 from a risk perspective based on risk
insights obtained from the PRA in terms of the important operator actions identified based on risk
importance. Also included under the broad category of risk insights is the use of instrumentation in
the Severe Accident Management Guidance (SAMG), and Emergency Plan Implementing Procedures
(EPIP). If the plant instrumentation was shown to be important to risk mitigation in the PRA, SAMG,
or EPIP, it is concluded that it satisfies Criterion 4 of 10 CFR 50.36 and should be included in the
PAM Technical Specification. Therefore risk insights were used solely for the purpose of identifying
the instrumentation that satisfied Criterion 4 of 10 CFR 50.36.

- The Regulatory Guide 1.97 reclassification of the instrumentation was performed to reflect how the

instrumentation is currently utilized in accident management, as opposed to the classification
identified when the original plant specific Regulatory Guide 1.97 evaluations were performed. For
consistency, the Regulatory Guide 1.97 classification should be consistent with the instrumentation
proposed to be included in the PAM Technical Specification. As discussed above, Criteria 3 and 4 of
10 CFR 50.36 were utilized to determine whether the instrumentation should be included in the PAM
Technical Specification, not the Regulatory Guide 1.97 reclassification of the instrumentation.

Instrumentation that satisfies Criterion 3 of 10 CFR 50.36 should be classified as Regulatory Guide
1.97 Type A instrumentation. Instrumentation that satisfies Criterion 4 of 10 CFR 50.36 should be
classified as Regulatory Guide 1.97 Category I instrumentation. All other instrumentation not
included in the PAM Technical Specification should have a lower Regulatory Guide 1.97
classification. '

e

WCAP-15981 Section 3.2 and Appendix A were revised to clarify that the proposed approach is not

risk informed in accordance with Regulatory Guide 1.174, but rather uses PRA insights and other
applicable information in determining the instrumentation that should be included in the PAM
Technical Specification.

(The revisions to Sections 3.2 and Appendix A are provided in Attachment 2.)

The addition of three instruments to the PAM technical specification in accordance with the topical
report conclusions (steam generator pressure, refueling water storage tank level, and high head safety

WCAP-15981-NP-A . September 2008

Revision 0



B-7
injection flow) is consistent with the importance of these instruments in DBAs, EOPs, PRAs, as well
as other applications, such as the Emergency Response Data System (ERDS). (Although the
conclusion appears to have been based on a reclassification of these instruments, rather than on the
importance of the instrumentation to risk, etc., as stated above.) Accordingly, the NRC staff would
concur with this conclusion. :

Response:

No response required, the Staff agrees with adding these instruments to the PAM Technical
Specification.

4. Five of the six instruments that would be relocated from the PAM technical specification in
accordance with the topical report conclusions (source range neutron flux, RCS hot and cold leg
temperature, reactor vessel water level, and containment sump water level) are significant in EOPs,
EALs, and SAMG, as well as required parameters for ERDS. (Again, the conclusion appears to have
been based on a reclassification of these instruments, rather than on the importance of the
instrumentation to EOPs, etc.). The justification for removing these instruments from the PAM
technical specification appears inadequate, given the role of these instruments as potentially-
important indicators of plant status and event progression.

Response:

See the response to General Comment RAI Number 2 above regarding the Regulatory Guide 1.97
reclassification of the instrumentation and evaluation of the instrumentation with respect to Criteria 3
and 4 of 10 CFR 50.36 to determine whether it should be included in the PAM Technical
Specification. '

There are two types of instrumentation utilized in the EOPs, PRA, SAMG, and EPIP; “key”
instrumentation that is necessary for the operator to effectively diagnose, and mitigate accidents, and
“backup” instrumentation that supplements the “key” instrumentation that supports operator actions
to recover the plant.

The “key” instrumentation provides the primary information required to permit the control room
operating staff to: ' '

» Perform the diagnosis, in accordance with the plant EOPs, of plant conditions required to initiate
manual actions required to bring the plant to a safe stable state for DBAs (discussed in the
UFSAR) as well as the wider range of potential accident sequences included in the PRA,

e Perform the pre-planned manual actions in accordance with the plant EOPs, for which no
automatic control is provided, that are required for safety systems to accomplish their safety
function to mitigate DBAs,

WCAP-15981-NP-A September 2008
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e  Perform the pre-planned manual actions in accordance with the plant EOPs to bring the plant to a
safe stable state for a wide range of accidents included in the PRA, and

e Diagnose plant conditions that may pose a threat to the health and safety of the general public in
accordance with the plant SAMG and EPIP. ' :

The “backup” instrumentation permits the control room operating staff to:
e Verify the indications of the key instrumentation,

¢ Operate plant systems utilized to achieve a safe shutdown, including the verification of the
automatic actuation of safety systems, and

» Operate other systems normally utilized for achieving a safe shutdown condition.

The instrumentation utilized in the EOPs to cue operator actions for which no automatic control is
provided satisfies Criteria 3 of 10 CFR 50.36. All other plant instrumentation was evaluated from a
risk perspective based on its use in the PRA, SAMG, and EPIP, to determine whether it satisfies
Criteria 4 of 10 CFR 50.36. If the instrumentation does not satisfy Criteria 3 or 4 of 10 CFR 50.36, it
can be relocated out of the PAM Technical Specification to a licensee controlled document.

The ERDS is covered by another regulation, Appendix E to 10 CFR 50, and is not affected by the
evaluation of the PAM instrumentation with respect to Criterion 3 or 4 of 10 CFR 50.36. If
instrumentation that is required by Appendix E to 10 CFR 50 for ERDS does not satisfy Criterion 3 or
4 of 10 CFR 50.36, it should not be included in the PAM Technical Specification. While ERDS
provides a significant amount of information to the NRC, and may provide information to other
licensee offsite facilities, it is not used directly by the plant operators in their role in mitigating the
consequences of an accident.

Specific Information Requests:

1. The assessment of PAM instrumentation considered instrumentation important to design basis
accidents (DBAs), probabilistic risk assessments (PRAs), emergency operating procedures (EOPs),
severe accident management guidance (SAMG), and Emergency Plan Implementing Procedures
(EPIPs), but failed to consider those parameters that are required to be transmitted to the NRC via the
Emergency Response Data System (ERDS). Although ERDS is not a safety system, consideration of
these parameters within the topical report framework would provide additional insights into a
decision on whether certain instruments should be added to or removed from technical specifications.
Please expand the assessment to include consideration of the ERDS parameters, and reassess the

recommendations for relocation of certain instrumentagion in view of the role of these instruments in
ERDS.

Response:
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The ERDS is covered by another regulation, Appendix E to 10 CFR 50, and is not affected by the
evaluation of the PAM instrumentation with respect to Criterion 3 or 4 of 10 CFR 50.36. If
instrumentation that is required by Appendix E to 10 CFR 50 for ERDS does not satisfy Criterion 3 or
4 of 10 CFR 50.36, it should not be included in the PAM Technical Specification. While ERDS
provides a significant amount of information to the NRC, and may provide information to other
licensee offsite facilities,-it is not used directly by the plant operators in their role in mitigating the
consequences of an accident.

Several instruments are listed in Table 4 but not included in Table 9, e.g., auxiliary feedwater valve
position, containment water level (wide range), residual heat removal flow. Also, high head safety
injection is identified in Table 9 but not in Table 4. Please update the tables so they are consistent.

Response:

WCAP-15981 Table 9 was revised to include all of the instruments that are contained in Table 4.
Table 4 was revised to include High Head SI Flow.

(The revisions to Tables 4 and 9 are provided in Attachment 2.)

In Tablé 5, it is stated that high risk significance is defined from CDF and LERF risk achievement and
risk reduction metrics per Regulatory Guide (RG) 1.174. Although the RG discusses importance
measures, it does not define specific values for these metrics for screening purposes. P]ease provide a
more appropriate reference for the selected screening values.’

Response:-

WCAP-15981 Section A.4 was revised to reference the EPRI PSA Application Guide, NEI-00-04, and
Regulatory Guide 1.201 on the use of risk importance measures to determine risk important systems,
structures and components.

(The revisions to Section 8 and Appendix A .4 are provided in Attachment 2.)

The identification of risk-significant operator actions is based on PRA information compiled within
the proprietary Westinghouse PRA database. Please provide a general description of this database,
including the type of information contained in the database, the number of plants represented (e.g.,
total, by RCS design, by containment type), and the vintage/pedigree of the data (e.g., the portion of
the data that is based on IPEs, pre-peer-reviewed.updates of the IPE, and post-peer-reviewed updates
that address peer review findings). Identify and describe any previous applications where
insights/results from this database were also used to support the application.

Response:
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The PAM instrumentation proposed to be included in Technical Specification 3.3.3, “PAM
Instrumentation,” of NUREG-1431 was determined based on generic insights obtained from the

~ Westinghouse NSSS PRA database. The PAM instrumentation that will be included in the plant
specific PAM Technical Specifications will be determined utilizing the plant specific PRA to
determine the plant specific risk significant operator actions. The Westinghouse NSSS PRA database
was only used for demonstrative purposes to identify the instrumentation that would be included in
the PAM Technical Specification for a generic, reference plant. '

WCAP-15981 Sections 7 and 8 were revised to clarify that the plant specific PRA will be utilized to
determine the plant specific PAM instrumentation that should be included in the PAM Technical
Specification. '

(The revisions to Sections 7 and 8 are provided in Attachment 2.)

5. Please explain why operator actions related to prevention of reactor coolant pump (RCP) seal LOCAs
are not among the set of important operator actions identified in Appendix A, given the large
contribution to core damage frequency from RCP seal LOCA sequences in some Westinghouse plant
PRAs, including those employing the latest ("WOG 2000") seal LOCA methodology.

Response:

Although reactor coolant pump (RCP) seal LOCAs are an important contributor to core damage for
Westinghouse PWRs, there are no operator actions modeled in the PRA to protect the RCPs from a
seal LOCA. The plant specific abnormal/off-normal procedures provide guidance for restoring RCP
seal cooling for those sequences that are susceptible to RCP seal LOCAs (which are sequences
involving a loss of all RCP seal cooling). However, if RCP seal cooling is not quickly re-established,
then the abnormal/off-normal procedures typically instruct the operators not to re-establish RCP seal
cooling in order to avoid additional RCP seal damage due to thermal shock. The preferred recovery
strategy in this case is to use an aggressive RCS cooldown to cool down the RCP seals. The time
available for restoration of RCP seal cooling is very short (e.g., on the order of minutes) and therefore
recovery from a loss of RCP seal cooling event for accident initiators modeled in the PRA is very
unlikely. The PRA modeling of a recovery from a loss of RCP seal cooling does not include the
diagnosis of the loss of RCP seal cooling and the subsequent unique recovery strategies; the nominal
strategy to bring the plant to a safe stable state would provide an adequate RCP seal cool down. Thus,
there are no risk significant operator actions for preventing an RCP seal LOCA.

WCAP-15981 Section A.5 was revised to include a discussion of RCP seal LOCAs.
(The revisions to Section A.5 are provided in Attachment 2)
6. Section 4.2 provides a list of instruments determined from the PRA to be importé\nt for preventing

core damage. However, this list does not include several additional instruments that are indicated as
important to risk in Table 7, i.e., containment sump water level (wide range), containment pressure
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(wide range), containment isolation valve position, and component cooling water flow rate. The
list/section also does not include several instruments important to LERF, as discussed in Appendix A,
e.g., core exit temperature and containment isolation valve position indication. Please provide a more
complete accounting and discussion of the risk-significant instruments.

Response: - =

The instraments listed in Section 4.2 on page 15 are the same instruments that are listed in Appendix
A on page A-11. These instruments are risk important in-the PRA to cue operator actions necessary to
prevent core damage, Tables 7 and 8 were revised to be consistent with Appendix A and Section 4.2.
Appendix A also discusses several operator actions that can be important to risk but for which there is
no unique set of instrumentation to cue the diagnosis and subsequent implementation of recovery
strategies.

The instruments that were determined to be important to cue operator actions to prevent large early
releases, as discussed in Appendix A are:

s Core Exit Temperature

e RCS Pressure

e Steam Generator Level

e Containment Isolation Valve Position
e Containment Pressure

The above instruments are included in Table 7 to show their risk importance.

WCAP-15981 Section 4.2 was revised to include a discussion of LERF that is contained on pages A-
11 to A-13 of Appendix A.

(The revisions to Section 4.2 and Tables 7 and 8 are provided in Attachment 2.)

7. The identification of risk-significant operator actions and associated instrumentation is based
exclusively on consideration of the Westinghouse database/survey for internally-initiated at-power
events. Although the impact of externally-initiated events on instrument identification is addressed
qualitatively in Appendix A, it appears that no consideration has been given to instrumentation that is
important in events during low power operation and shutdown. Under such conditions, certain
systems may require manual actuation, and possibly additional instrumentation to provide the
necessary cues/information to operators. Please provide an expanded assessment that includes
consideration of instrumentation needs during low power operation and shutdown.

Response:

The PAM Technical Specification is applicable in Modes 1, 2, and 3, which ranges from hot full
power in Mode 1, down to a keff <.0.99 and an RCS Tavg > 350°F in Mode 3, to provide the
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indications necessary to mitigate DBAs occurring in these modes. Section 4.1 of WCAP-15981
discusses the operator actions that are assumed in the DBA analysis that are cued from PAM
instrumentation. The evaluation of the DBAs considers the Modes of Applicability, i.e., Modes 1
through 3 of the PAM Technical Specification, which includes low power operation. The DBA
analyses performed at hot full power bound those analyses at low power, with a few exceptions, such
as, the main steam line break at hot zero power core response. Section 4.3-of WCAP-15981 discusses
the instrumentation utilized in the EOPs, which are entered following a reactor trip or safety injection.
The DBA analysis, EOPs, at-power PRA, SAMG, and EPIP are sufficient to determine the appropriate
PAM instrumentation that should be included in the PAM Technical Specification for these Modes.
The at-power PRA analyses also bound the PRA analyses at low power.

The PAM Technical Specification is not applicable in the shutdown and refueling Modes (4, 5 and 6),
therefore a shutdown PRA is not required to determine the PAM instrumentation required in those
Modes.

The third bullet, “Risk Impact,” on page 10 of WCAP-15981 was be revised to delete the text “... as
_well as insights from mode transition (startup and shutdown transition).”

(A revision to page 10 is provided in Attachment 2.)

8. The methodology assumes that all EOP operator actions that are important for preventing core
damage are modeled in the plant PRA. The converse would also appear to be true, i.e., any
instrument identified in the topical report as important to risk would relate to an important operator
action in the EOPs (or in the SAMG). This would imply that any instrument identified in Table 7 as
significant to risk should also be identified (in Table 7) as significant to EOPs (or SAMG). This
concept has not been consistently applied in Table 7. For example, pressurizer level and RWST level
instruments are both indicated to be significant to risk, but neither instrument is indicated to be
significant to EOPs or SAMG. A similar relationship may also exist between EOPs and EALs, i.e., an
instrument identified in the topical report as important to an EAL might also relate to an important
operator action in the EOPs or SAMG. Please provide a more consistent accounting of the
significance of the various instrumentation to the EOPs, considering the relationship between the EOP
operator actions and the PRA and EALs.

Response:

As stated in Section 4.3 of WCAP-15981, all of the important EOP actions would be identified as
important PRA actions or important for the declaration of Emergency Action Levels in the EPIPs. It
should also noted that all of the operator actions assumed in the DBA analyses for which no automatic
actuations are available should also be associated with important EOP actions.

Table 7 of WCAP-15981 was revised to properly reflect this relationship. Section 4.3 of WCAP-
15981 was also revised to reflect the relationship between the DBA assessment and the EOPs.
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(The revisions to Section 4.3 and Table 7 are provided in Attachment 2.)

9. Although a high instrument importance in the PRA might constitute a basis for including an
instrument in technical specifications, a low importance in the PRA would not necessarily constitute a
basis for removing an instrument from technical specifications. Several aspects of the PRA model
would need to be critically assessed at a plant-specific-level before using a PRA to support such a
relaxation. These include the resolution of all relevant PRA quality issues, the relationship between
the instrument and the associated human actions, the completeness of the human reliability and
systems models in areas related to the instrument/operator actions, and the quantification of these
models. Each of these aspects of the PRA would need to be assessed on a plant-specific basis, rather
than generically, based on the Westinghouse PRA database/survey. Accordingly, the topical report
should be modified to include a clear statement of the plant-specific assessments and reviews of the
PRA that each utility would be expected to perform if instrumentation is to be relocated from the

" technical specifications on the basis of risk significance.

Response:

The plant specific PAM instrumentation to be included in the plant specific PAM Technical
Specification will be determined utilizing the plant specific PRA which meets certain requirements
for technical adequacy to ensure that the operator actions are adequately considered in the PRA
model. Specifically, the licensee’s PRA should be based on a PRA whose scope and technical
adequacy meets the current industry requirements for risk informed applications.

WCAP-15981 Sections 3.1, 7, and 8 were revised to clarify that the plant specific PRA, which meets
certain technical adequacy requirements, will be utilized to determine the plant specific
instrumentation that will be included in the plant specific PAM Technical Specifications. -

(The revisions to Sections 3.1, 7, and 8 are pfovided in Attachment 2.)

10. Justify why RCS Subcooling Margin should not be included within the PAM technical specification,
given that the topical report found this instrument to be important in DBAs, PRAs, EOPs, and EALs,
and that the parameter is also required for ERDS.

. Response:

RCS subcooling was found to be an important parameter for diagnosing challenges to core cooling
and for ensuring that adequate margins for core cooling were maintained while taking actions to
mitigate the consequences of accidents. As discussed on page 38 of WCAP-15981, the RCS
Subcooling Monitor indication is derived from a correlation using the core exit temperafure and RCS
pressure. While the RCS Subcooling Monitor is typically the primary indication relied upon by the
plant operating staff in the EOPs, the operators are trained to independently validate the RCS
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Subcooling Monitor indication from the RCS temperature (via the core exit thermocouples) and RCS
pressure indications. Since both the core exit temperature and RCS pressure indications are already
considered to be important instruments and are proposed to be included in the PAM Technical
Specification, the operators have a highly reliable and available means of determining RCS
subcooling. Since a means of determining RCS subcooling is available using the instrumentation
included in the proposed PAM Technical Specification, it is not necessary to include the indication
provided by the RCS subcooling instrumentation in the PAM Technical Specification.

Additionally, see the responses to General Comment RAI Number 4 and Specific Information
Request RAI Number 1 regarding ERDS.

11. The discussion in Section 8 states that plant-specific implementation of the topical report
methodology only requires a confirmation of the generic evaluations contained in the report. For the
PRA portion of the assessment, the only guidance provided is that the utility should ensure that the
PRA Peer Review findings (for the internal events) have been addressed. In the NRC staff's view, a
more comprehensive evaluation would be needed at the plant-specific level if instrumentation is to be
relocated on the basis of risk significance. To determine whether additional instrumentation should
be included in technical specifications, the evaluation would include: (1) generation and evaluation of
plant-specific importance listings (the generic assessment described in the topical report may be
incomplete since the 2002 survey did not include "RAW" importances, and since important human
actions from the latest plant-specific PRA may not have been captured in the Westinghouse PRA
database), (2) identification of instrumentation associated with any additional irﬁportant operator
actions, and (3) confirmation that the instrumentation needed to support risk important operator
actions has been appropriately considered. To determine if specific instrumentation can be relocated
to licensee controlled documents, the evaluation would include an assessment of: (1) the relationship
between the instrument and the associated human actions, (2) the completeness of the human
reliability and systems models in areas related to the instrument/operator actions, and (3) the
adequacy of the quantification of these models. The utility evaluation would also include
consideration of the plant-specific risk analyses for external events and low power/shutdown. The
discussion on methodology implementation needs to better describe the plant-specific risk
assessments that are expected to be performed by the utility, and the manner in which the results of
these assessments are to be used in the implementation process.

Response:

Sections 3.2, 7, and 8 were revised to clarify that a plant specific assessment of the DBA analyses,
PRA, EOPs, SAMG and EPIPs, using the methodology described in this report is required, to
determine the plant specific PAM Technical Specification instrumentation. Thus, the quantitative and
qualitative assessments in this report only serve to demonstrate the generic methodology to be used in
a plant specific evaluation.
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12.

Sections 3.1 and 8 were revised, as discussed in the response to Specific Information Request RAIT

- Number 9 above, to include requirements on PRA technical adequacy for aséessing the

instrumentation to be included in the PAM Technical Specification.

Section 8 was revised to identify the details of a plant specific PAM instrumentation evaluation by
adding a flowchart that illustrates the process that a licensee would-use to determine whether a
specific instrument should be included in the PAM Technical Specification or relocated to a licensee
controlled document. '

As discussed in the response to RAI Number 7, the PAM Technical Specification is not applicable in
Modes 4, 5 and 6. Therefore, insights from shutdown or transition PRA assessments do not need to
be considered in the evaluation of the PAM instrumentation.

(The revisions to Sections 3.1, 3.2, 7 and 8 are provided in Attachment 2.)

Please provide a flowchart or logic diagram depicting the process that a utility would be expected to
follow to determine whether a specific instrument should be included in the PAM technical
specification or licensee controlled documents. Important considerations within the process should
include: (1) how the instrument relates to Criterion 3 and 4 of 10 CFR 50.36 (c)(2)(ii), (2) whether the
instrument supports important operator actions in the plant-specific internal events PRA, external
events risk assessment, and shutdown risk assessment, (3) whether the instrument is important for
other purposes, such as EOPs, EALs, etc. (if this is in fact a consideration in the decision), (4) how
the instrument would be classified using the RG 1.97 classification approach (if this is in fact a
consideration in the decision), and (5) whether alternate indications are available in lieu of the
specific instrument (if this 1s in fact a consideration in the decision). The flowchart should also depict
the process that a utility would be expected to follow to: (1) confirm that the plant-specific risk
models (for internal events, external events, and shutdown events) are of suitable quality for this
application (i.e., peer review findings that could impact the identification and ranking of important
operator actions and associated instrumentation have been resolved), (2) confirm that the plant-
specific risk models are of sufficient detail to reflect the risk significance of the specific operator
actions and instruments, and (3) document the results of the risk evaluation.

Response (Overall):

A flowchart that illustrates the process that a licensee would use to determine whether a specific

‘instrument should be included in the PAM Technical Specification or relocated to a licensee

controlled document was provided in the revised Section 8.

Response to 12 (1):

See the response to General Comment Number 2 regarding how it is determined whether the PAM
instrumentation satisfies to Criteria 3 and 4 of 10 CFR 50.36 (c)(2)(ii).
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Response to 12 (2):

See the discussion on pages A-7 through A-11 of WCAP 15981 regarding the instrumentation that
supports important operator actions in the internal events PRA.

See the discussion in the second paragraph on page 56 and pages A—13 and A-14 of WCAP-15981
regarding external events.

See the response to Specific Information Request RAI Number 7 above regarding a shutdown risk
assessment.

Response to 12 (3):

See the response to General Comment RAI Number 4 regarding the use of instrumentation in the
EOPs, PRA, SAMG, and EPIP. See the discussion on pages 21 through 23 of WCAP-15981
regarding the use of EALSs to determine what PAM 1nstrumentat10n should be included in the PAM
Technical Spe01ﬁcat10n

Response to 12 (4):

There is no Regulatory Guide 1.97 classification that is used as input to determine whether the PAM
instrumentation should be included in the PAM Technical Specification. The assessment described in
this report is an independent assessment of instrumentation importances based on current accident
management understanding and knowledge. After the assessment with respect to Criteria 3 and 4 of
10 CFR 50.36 is complete, the Regulatory Guide 1.97 classification should be updated for
consistency with the assessment performed. Those instruments that satisfy Criterion 3 of 10 CFR
50.36 would then be classified as a Regulatory Guide 1.97 Type A variable. Similarly, those
instruments that satisfy Criterion 4 of 10 CFR 50.36 would then be classified as a Regulatory Guide
1.97 Category I variable.

Response to 12 (5):

The alternate indications that were identified for the PAM instrumentation proposed to be included in
the PAM Technical Specification are discussed in Table 13 on page 49 of WCAP-15981. The
identification of alternate indications does not input into the determination of whether PAM
instrumentation should be included in the PAM Technical Specification. The alternate indications
were identified to allow unit operation to continue beyond 30 days with one inoperable PAM channel
or beyond 7 days with two inoperable PAM channels, in lieu of a unit shutdown for those PAM
functions that were determined to have alternate indications. This provision is allowed by Required
Action B.1 for one inoperable PAM channel, and Required Action F.1 for two inoperable Reactor
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Vessel Water Level or Containment Area Radiation (High Range) channels in Technical Specification
3.3.3, “PAM Instrumentation,” in NUREG-1431.

(The revisions to Section 8 are provided in Attachment 2.)
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ELECTRICAL AND INSTRUMENTATION AND CONTROLS BRANCH RAIs '

(Received May 16, 2005 via an e-mail from G Shukla (NRC) to S. DiTommaso (W))

1. Regulatory Guide (RG) 1.97 grouped the variables to be monitored during and after an accident into
five types. RG 1.97 recommends that Category 1 instrumentation provide the operator with ‘
information on the key variables for (1) plant specific Type A variables, (2) the accomplishment of
four Type B plant safety functions (reactivity control, core cooling, reactor coolant system (RCS)
integrity, and containment integrity), (3) the potential for breach or actual breach of three Type C
fission product barriers (fuel cladding, reactor coolant pressure boundary, and containment), (4) the
operati'on of three Type D safety systems and other systems important to safety (primary containment
system, secondary system, and auxiliary feedwater system), and (5) the magnitude of release of
radipactive materials of one Type E variable (containment radiation). These functions, potential for
breach, system status, and magnitude are referred to as functions in this request for additional
information, '

WCAP-15981 examines each variable that is in the NUREG-1431 (STS) post accident monitoring
(PAM) technical specifications (TSs) or in plant specific PAM TSs and determines the highest
function that each variable served, but does not examine each RG 1.97 function and how the RG 1.97

" variables serve each function. The WCAP appears to not consider that some variables serve multiple -
functions and multiple types and therefore might also fall into multiple categories. '

The format of the WCAP should be revised to address each RG 1.97 function under each type,
address the key variables for each function, and appropriately categorize each key variable. If RG
1.97 designated a variable as a key variable for a particular function, but the WCAP analysis suggests
it should not be a key variable, the WCAP should identify the key variables for that function with
appropriate justification. Additionally, the WCAP should provide the new categorization of any
proposed downgrade of variables, along with appropriate justification as it relates to each function.

Response:

Technical Specification 3.3.3, “PAM Instrumentation,” in NUREG-1431, “Standard Technical
Specifications Westinghouse Plants,” contains a Reviewer’s Note that states: “Table 3.3.3-1 shall be
amended for each unit as necessary to list: 1) All Regulatory Guide 1.97, Type A instruments and 2)
All Regulatory Guide 1.97, Category 1, non-Type A instruments in accordance with the unit’s
Regulatory Guide 1.97, Safety Evaluation Report.”

As discussed on pages 3 and 4 of WCAP-15981, WCAP-15981 was prepared to evaluate the non-
Type A, Category 1 instrumentation to determine whether it should be included in the PAM Technical
Specification based on the staff’s conclusion in a 1988 NRC letter which states: “the staff is unable to
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confirm the Owners Groups’ conclusion that Category 1 Post-Accident Monitoring Instrumentation is
- not of prime importance in limiting risk (Criterion 4).”

The PAM instrumentation was evaluated in WCAP-15981 with respect to the Criteria of 10 CFR
50.36 (specifically Criteria 3 and 4), which are the only Criteria applicable to the PAM
instrumentation Technical Specification. The EOPs were utilized in the methodology contained in—
WCAP-15981 to determine the instrumentation that is used to perform specific manual actions
assumed in the DBA analyses for which there is no automatic actuation of equipment provided. The
instrumentation utilized in the EOPs to perform specific manual actions that are assumed in the DBA
analyses satisfy Criterion 3 of 10 CFR 50.36, and should be included in the PAM Technical
Specification. '

The PAM instrumentation was also evaluated in WCAP-15981 from a risk perspective based on risk
insights obtained from the PRA in terms of the important operator actions identified based on risk
importance, instrumentation utilized in key SAMG operator actions, and in key operator actions from
the EPIP. If the PAM instrumentation was shown to be important to risk mitigation in the PRA,
SAMG, or EPIP, it satisfies Criterion 4 of 10 CFR 50.36 and should be included in the PAM Technical
Specification. .

The reclassification of the instrumentation was performed to reflect how the instrumentation is
currently utilized in accident management, as opposed to the classification identified when the
original plant specific Regulatory Guide 1.97 evaluations were performed. The evaluation of the
current instrumentation utilized in accident management is consistent with the reclassification of the
containment hydrogen monitors based on their use in accident management as discussed in the 10
CFR 50.44 rulemaking. Therefore a complete reclassification of the PAM instrumentation that
identifies all of the functions and types is not necessary to evaluate the PAM instrumentation to
determine whether it satisfies Criteria 3 and/or 4 of 10 CFR 50.36. The only changes to the
Regulatory Guide 1.97 classifications that are necessary are for the instrumentation whose assessment
with respect to Criteria 3 and 4 of 10 CFR 50.36 differs from that in the original Regulatory Guide
1.97 classification. It should be noted that no instrumentation upgrade due to the reclassification to
Regulatory Guide 1.97 Type A or Category I is required to include this instrumentation in the PAM
Technical Specification.

2. The WCAP recommends that RCS pressure, core exit temperature, pressurizer level, steam generator
level (wide range), and steam generator pressure be reclassified as Type A. However, since Type A
variables are plant specific, it is not clear how the WCAP justifies the recommendation that a variable
be a generic Type A. Please explain the concept of generic Type A variables and how it would be
applied on a plant specific basis.

Response:

The instrumentation that should be included in the PAM Technical Spe'ciﬁcation based on 10 CFR
50.36 Criterion 3 were determined based on a generic evaluation of the DBA analyses as discussed in
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Response:

Section 4.1 of WCAP-15981 and a review of the WOG Emergency Response Guidelines (ERGs) as
discussed in Section 4.3 of WCAP-15981. The evaluation that identified that the instrumentation
satisfies Criterion 3 of 10 CFR 50.36 would also need to reflect that that the instrumentation should
be classified as a Regulatory Guide 1.97 Type A variable for consistency. Therefore, any
instrumentation that satisfies 10 CFR 50.36 Criterion 3 should also be identified as a Regulatory
Guide 1.97 Type A variable. The plant specific evaluation to determine which instrumentation
satisfies Criteria 3 and/or 4 of 10 CFR 50.36 and the Regulatory Guide 1.97 classifications will be
performed on a plant specific basis based on a review of the plant specific DBA analyses and EOPs as
part of the plant specific implementation of WCAP-15981.

WCAP-15981 Sections 7 and 8 were revised to clarify that the plant specific DBA analyses and EOPs
will be utilized to determine the plant spe01ﬁc PAM instrumentation to be included in the plant
specific Technical Specifications.

(The revisions to Sections 7 and 8 are provided in Attachment 2.)

Some of the variables that the WCAP recommends for inclusion in the Technical Specifications
(refueling water storage tank (RWST) level, high head safety injection (SI) flow, and steam generator
pressure) are not currently classified as Category 1 in RG 1.97. Therefore, at some plants these
instruments might not meet the redundancy, environmental qualification, seismic qualification, and
power source criteria of Category 1 instrumentation. Is the WCAP proposing that licensees be forced
to upgrade this instrumentation or request a dev1at10n‘7

If this instrumentation is not upgraded but is included in the Technical Specifications, changes in the
number of channels or the listing of alternate channels of instrumentation must be written into plant
specific Technical Specifications, which would deviate from the STS philosophy. Please discuss
these topics.

NUREG-1431 currently requires that Regulatory Guide, 1.97, Type A instruments and Category I,
non-Type A instruments be included in the PAM Technical Specification. Prior to the implementation
of NUREG-1431, plant specific PAM Technical Specifications included/include Regulatory Guide
1.97, non-Category 1, non-Type A instruments and even some non-Regulatory Guide 1.97
instruments. The current PAM Technical Specifications for plants who have not converted to
NUREG-1431 may also contain Regulatory Guide 1.97, non-Category 1, non-Type A instruments, as
well as non-Regulatory Guide 1.97 instruments. The Technical Specification Actions address
instrument inoperability for those Regulatory Guide 1.97, non-Category I, non-Type A instruments,
non-Regulatory Guide 1.97 instruments, as well as the Regulatory Guide 1.97 Type A and non-Type
A, Category I instruments.

Including these Regulatory Guidé 1.97 instruments (refueling water storage tank (RWST) level, High
Head safety injection (SI) flow, and steam generator pressure) in the PAM Technical Specification if
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they are not classified as Regulatory Guide 1.97, Category I instruments is acceptable, since the PAM

‘Technical Specification Actions will address instrument inoperability for all of the PAM

Instrumentation, including any non-Category I PAM Instrumentation.

The Bases for current Action (A.1) in Technical Specification 3.3.3, “PAM Instrumentation,” of
NUREG-1431 discusses PAM functions that only have one required channel and other non-
Regulatory Guide 1.97 instrumentation available to monitor the function as a basis for the 30 day
Completion Time. Additionally, the current Actions in Technical Specification 3.3.3 of NUREG-1431
allow unit operation to ¢ontinue beyond 30 days with one PAM channel inoperable (Required Action
B.1), and beyond 7 days with two PAM channels inoperable for the Reactor Vessel Water Level and
Containment Area Radiation (High Range) functions (Required Action F.1) based on having alternate
indications. The Bases for Required Action F.1 in Technical Specification 3.3.3 of NUREG-1431
discuss that alternate means of monitoring Reactor Vessel Water Level and Containment Area
Radiation may be temporarily installed, and that unit operation may continue beyond 30 days with
both PAM channels inoperable for these two functions. Specification 5.6.7, “Post Accident
Monitoring Report,” in NUREG-1431 discusses the use of pre-planned alternate methods of
monitoring inoperable PAM instrumentation (Conditions B and F).

WCAP-15981 does not require an upgrade in classification, or a deviation to the Regulatory Guide
1.97 classification if any of these instruments are Regulatory Guide 1.97, non Category I, non-Type A

instruments, since the Technical Specifications will address instrument inoperability.

For the reactivity control function the WCAP appears to disagree with the RG'1.97 statement: "If two

oor more instruments are needed to cover a particular range, overlapping of instrument span should be

provided.” RG 1.97 recommends Category 1 neutron flux instrumentation with a range of 10-6% to
100% full power for the reactivity control function. However the WCAP recommends that source
range neutron flux, which monitors 10-6% to 1%, should be a backup variable because it provides
diagnostics for maintaining subcriticality during RCS cooldown and depressurization. Isn't it
important for the operator to determine that the reactor is actually shutdown?

How would the operator verify that the reactor is actually shutdown without information from the
source range neutron flux instrumentation?

Response:

For all accident sequences, immediate subcriticality would be achieved without operator actions by
the insertion of control rods into the core, which is part of the plant design basis for all DBAs except
the large break LOCA. For the large break LOCA, the blowdown forces may result in an inability to
insert control rods, and the rapid injection of large quantities of highly borated water from the
accumulators and RWST ensures that subcriticality is achieved with no operator actions. Failure to
achieve initial subcriticality by control rod insertion would be diagnosed by the plant operators using
the power range neutron flux indication as prescribed by the plant EOPs. As discussed in Sections 4
and 5 of WCAP-15981, the generic assessment has determined that the power range neutron flux
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indication can be an important PAM instrument that satisfies Criterion 4 of 10 CFR 50.36 (c)(2)(i1).
Additionally, the power range neutron flux indication does not satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii), since automatic features ensure that initial subcriticality is achieved.

In the longer term, the potential for recriticality is only a concern during RCS depressurization to cold
shutdown conditions for accident sequences where significant borated water has not been injected
into the RCS. In this case, the EOPs instruct the operators to determine the required RCS shutdown
boron concentration and then borate the RCS to the required level before proceeding with the RCS
cooldown and depressurization. Thus, the optimal recovery guidelines in the EOPs do not rely on the
source range monitor. The source range monitor is only used in the Functional Restoration Guideline
portion of the EOPs for the diagnosis of a potential loss of core shutdown margin. The analyses and
evaluations that support the PRA model typically show that this action is screened out of the PRA
model based on the low probability for accident sequences in which recriticality could occur in a
success path. Therefore, the source range neutron flux indication does not satisfy Criterion 4 of 10
CFR 50.36 (c)(2)(ii). Additionally, the source range neutron flux indication does not satisfy Criterion
3 of 10 CFR 50.36 (c)(2)(ii), since automatic features ensure that initial subcriticality is achieved.

Therefore the source range neutron flux indication is not included in the generic list of instruments in
the proposed PAM Technical Specification in NUREG-1431.

5. For the core cooling function the WCAP appears to disagree with the RG 1.97 statement: "The
measurement of a single key variable may not be sufficient to indicate the accomplishment of a given
safety function. Where multiple variables are needed to indicate the accomplishment of a given
safety function, it is essential that they each be considered key variables and measured with high-
quality instrumentation.” RG 1.97 recommends Category 1 instrumentation for RCS hot leg
temperature, RCS cold leg temperature, RCS pressure, and reactor vessel water level to monitor the
core cooling function. However the WCAP recommends that RCS hot leg temperature, RCS cold leg
temperature, and reactor vessel water level should be backup variables because they provide either
backup core cooling information or diagnostic core cooling information and that core exit temperature
as monitored by the core exit thermocouples, as monitored by the core exit thermocouples (CETs),
should be used as the key variable for the core cooling function. The WCAP does not mention RCS
pressure in the core cooling function discussion. The core cooling function discussion should discuss
all of these variables.

How would the operator verify that core cooling is taking place based on core exit temperature alone?

How would the operator determine that the core is covered or uncovered without lcndwing the reactor
vessel water level?

The WCAP says of RCS subcooling, "The inputs to the RCS subcooling monitor are the CETs for
RCS temperature and the wide range RCS pressure indication for RCS pressure.” However, a number
of plants use information from the CETs, RCS hot leg temperature, RCS cold leg temperature, and
RCS pressure as inputs to RCS subcooling. Since RCS hot leg temperature and RCS cold leg
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. temperature are input to RCS subcooling, shouldn't they be considered primary information and,
therefore, be classified as Category 1? '

Contrary to the WCAP assessment, RCS hot leg temperature and RCS cold leg temperature are
currently classified as Type A at approximately 41 Westinghouse units. Please explain this
contradiction.

Response:

Section 5.1 of WCAP-15981 discusses the evaluation of the Core Exit Temperature, RCS hot leg
temperature, RCS cold leg temperature, and reactor vessel water level instrumentation with respect to
whether it should be included in the PAM Technical Specification, by determining whether they
satisfy Criterion 3 and/or Criterion 4 of 10 CFR 50.36. Only the Core Exit Temperature and RCS
Pressure indications are proposed to be included in the PAM Technical Specification baséd on
satisfying Criterion 4 of 10 CFR 50.36. This assessment concluded that only the core exit
thermocouples can provide a direct indication of core cooling. Hot leg and cold leg RTD indications
can be affected by accident conditions that may mask the actual core cooling condition (e.g., the
impact of SG reflux cooling in the hot leg RTDs). Therefore, the RCS hot leg temperature, RCS cold
leg temperature, and reactor vessel water level instrumentation are proposed to be relocated from the
PAM Technical Specification to a licensee controlled document since they do not satisfy Criterion 3
or 4 of 10 CFR 50.36. Not all of the instramentation utilized in the EOPs is included in the PAM
Technical Specification. '

The most direct inputs to determining RCS subcooling are the core exit thermocouples (CETs) for
RCS Temperature, and wide range RCS Pressure indications.  Both of these indications are proposed
to be included in the PAM Technical Specification by WCAP-15981. Even if the actual plant RCS
Subcooling Monitor uses the RCS hot leg or cold leg temperature inputs for determining RCS
subcooling, the core exit thermocouples are an adequate alternate and preferred indication for this
determination. The core exit thermocouples provide the highest indication of the RCS fluid
temperature since they are located at the core outlet region of the reactor vessel, and therefore provide
a minimum subéooling indication.

RCS hot leg temperature and RCS cold leg temperature are currently classified as a Regulatory Guide
1.97 Type A indication based on the current Regulatory Guide 1.97 evaluations of PAM
Instrumentation that may not have determined how this instrumentation is utilized in the DBA
analyses and EOPs. If it is determined that this instrumentation is a Regulatory Guide 1.97 Type A
indication based on the plant specific DBA analyses and EOPs, then this instrumentation would be
included in the PAM Technical Specification for that plant. :

6. Forthe RCS integrity and reactor coolant pressure boundary functions the WCAP appears to disagree
with the RG 1.97 statement: "The measurement of a single key variable may not be sufficient to
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indicate the accomplishment of a given safety function. Where multiple variables are needed to
indicate the accomplishment of a given safety function, it is essential that they each be considered key
variables and measured with high-quality instrumentation." RG 1.97 recommends Category 1 RCS
pressure, containment sump water level (wide range), and containment pressure instrumentation to
monitor the RCS integrity function. RG 1.97 also recommends Category 1 RCS pressure,
containment pressure, and containment sump water level (wide range) instrumentation to monitor the
reactor coolant pressure boundary function. However, the WCAP recommends that containment
sump water level (wide range) should provide information on the status of SI from the RWST and
should, therefore, be Category 2. The WCAP should discuss the role of containment sump water
level (wide range) instrument in the RCS integrity and reactor coolant pressure boundary functions.

How would the operator determine the amount of water in containment to support switchover to
- recirculation without knowing the containment sump water level?

How would the operator determine if a break in RCS piping is inside or outside containment without
containment sump water level? '

How is the WCAP recommendation for RWST level being included in the TSs affected based on
automatic switchover to recirculation, semiautomatic switchover to recirculation, or manual
switchover to recirculation? '

Contrary to the WCAP assessment, containment sump water level (wide range) is currently classified
as Type A at approximately 18 Westinghouse,units. Please explain this contradiction.

Response:

The diagnosis of RCS pressure boundary integrity as a critical safety function in the EOP functional
restoration guidelines does not rely on the containment water level indication. A loss or potential loss
of RCS integrity is diagnosed in the EOPs from RCS pressure, RCS temperature (for pressurized
thermal shock concerns only) and pressurizer level. All of these parameters are indicated by
instrumentation that has been determined to satisfy Criterion 3 or 4 of 10 CFR 50.36 for other reasons
(e.g., RCS pressure wide range, core exit temperature and pressurizer level) and proposed to be
included in the PAM Technical Specification. Therefore, the PAM instrumentation provides a means
for the diagnosis of a loss, or potential loss, of RCS pressure boundary integrity. However, since the
automatic actuation of systems and components in response to a loss of RCS integrity is included in
the design of Westinghouse PWRs, pressurizer level and RCS pressure are not important for
diagnosing a loss of the RCS pressure boundary. Similarly, RCS pressure and RCS temperature are
used in the EOPs as indicators of a potential loss of RCS integrity due to pressurized thermal shock
concerns. However, the potential for a loss of RCS integrity due to pressurized thermal shock is not a
DBA, and has been shown to be a negligible PRA contributor to risk (Reference: Technical Basis for
Revision of the Pressurized Thermal Shock (PTS) Screening Criteria in the PTS Rule (10CFR50.61),
Draft, December 2002, Accession Number ML030090632). Therefore, containment sump level wide
range is not used as an indicator of RCS pressure boundary integrity.
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The use of the containment sump level wide range indication in accident management is discussed on
page 37 in Section 5.1 of WCAP-15981.

As discussed on page 38 of Section 5.1, the RWST level alarms and/or indication are utilized to
obtain information regarding the switchover to the emergency core cooling and containment spray
recirculation mode.

For the diagnosis of a LOCA inside containment, the containment sump water level is used in the
EOPs, as the third indication (after the containment pressure and containment radiation indications).
Following a reactor trip and automatic initiation of safety injection (based on low pressurizer
pressure) any one of the three indications is sufficient for the operators to diagnose a LOCA
condition; the other two indications may provide confirmation of the LOCA. For example, in the
case of a small LOCA (e.g., less than 2 inch equivalent diameter) that results in an SI signal, the first
indication would likely be a small increase in containment radiation levels and potentially a slight
increase in containment pressure (e.g., less than 1 psig). Depending on the break location, the break
water might not quickly reach the containment sump and provide an indication of a containment sump
level increase. Additionally, for the diagnosis of a LOCA outside containment, fol]owiﬁg reactor trip
and automatic initiation of safety injection the containment sump water level indication (e.g., no
increase in containment sump level) is the third indication utilized in the EOPs (after a decreasing -
RCS pressure indication and an increasing auxiliary building radiation indication). For the most
probable LOCA outside containment, according to PRA studies, is the interfacing system LOCA
outside containment in the low pressure RHR piping connected to the RCS. This would likely result
in a containment sump water level indication, since the flow from the relief valves on the RHR piping
is routed back to pressurizer quench tank whose rupture disk would quickly open and release fluid to
the containment. Thus “no containment sump level” 1s not a reliable indicator of a LOCA outside
containment. In summary, the diagnosis of RCS pressure boundary integrity as a cntical safety
function in the EOP functional restoration guidelines does not rely on the containment sump water
level indication. '

Depending on the plant design, some plant designs provide automatic switchover to the recirculation
mode, while other designs provide semi-automatic switchover to the recirculation mode, and some
designs require manual switchover. The automatic or semi-automatic switchover function is provided
by the Engineered Safety Features Actuation System (ESFAS) function based on RWST level, and is
included in the ESFAS Instrumentation Technical Specification for those plant designs. Some of the
automatic switchover to the recirculation mode designs also require an RWST Low-Low Level signal
coincident with a Containment Sump Level- High signal to prevent spurious switchover.. The RWST
Low-Low Level signal coincident with a Containment Sump Level-High Function is included in the
ESFAS Instrumentation Technical Specification for those plant designs. If the switchover to the
recirculation mode is provided manually, it is first cued from the RWST alarm and not the RWST
level indication, nor the Containment Sump Water Level (Wide Range) indication. If the switchover
to the recirculation mode is provided manually utilizing the RWST Level indication, the RWST level
indication would be included in the PAM Technical Specification as proposed by WCAP-15981, and
identified as satisfying Criterion 3 of 10 CFR 50.36 and identified as a Regulatory Guide 1.97, Type A
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variable. Table 10 was revised to reflect that the RWST Level is a Regulatory Guide 1.97, Type A
variable for those plants that utilize its indication for manual or semi-automatic switchover to the
- recirculation mode.

WCAP-15981 evaluated the Containment Sump Water Level (Wide Range) instrumentation with
respect to whether it should be included in the PAM Technical Specification by determining whether
it satisfies Criterion 3 and/or Criterion 4 of 10 CFR 50.36. '

The Containment Sump Water Level (Wide Range) instrumentation is proposed to be relocated from
the PAM Technical Specification to a licensee controlled document since it does not satisfy Criterion
3 or 4 of 10 CFR 50.36, however, it will still be available for monitoring purposes. Not all of the
instrumentation utilized in the EOPs is included in the PAM Technical Specification.

Containment sump water wide range is currently classified as a Regulatory Guide 1.97 Type A
variable based on the current Regulatory Guide 1.97 evaluations of PAM Instrumentation that may
not have determined how this instrumentation is utilized in the DBA analyses and EOPs. Ifitis
determined that this instrumentation is a Regulatory Guide 1.97 Type A indication based on the plant
specific DBA analyses and ‘EOPs, then this instrumentation would be included in the PAM Technical
Specification for that plant. '

WCAP-15981 Sections 4.1, 5.1 and Table 10 were revised to be consistent with the information
provided in this response.

(The revisions to Sections 4.1, 5.1 and Table 10 are provided in Attachment 2.)

7. For the operating status of the auxiliary feedwater (AFW) system, the WCAP appears to disagree with
the RG 1.97 statement: "The measurement of a single key variable may not be sufficient to indicate
the accomplishment of a given safety function. Where multiple variables are needed to indicate the
accomplishment of a given safety function, it is essential that they each be considered key variables
and measured with high-quality instrumentation.” RG 1.97 recommends Category 1 condensate
storage tank level instrumentation to monitor the operating status of the AFW system. However, the
WCAP has recommended that condensate storage tank level should be downgraded to Category 2 and
should provide information to indicate whether a continued steam generator heat sink can be '
maintained and long term AFW system operating status.

It appears that the WCAP justifies using AFW flow in lieu of condensate storage tank level as the key
variable for the AFW system status. Please explain the relationship between these variables with
respect to AFW system status. '

How would the operator verify that there is sufficient water to feed the AFW system without knowing
the condensate storage tank level?
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Contrary to the WCAP assessment, condensate storage tank level is currently classified as Type A at
approximately 16 Westinghouse units. Please explain this contradiction. '

Response:

As discussed in Section 5.1 of WCAP-15981, the AFW Flow and Steam Generator Level

" instrumentation provide the indications used in the EOPs for diagnosing issues related to the
performance of the AFW system. The primary diagnosis used in the EOPs for inadequate AFW
performance is the AFW flow rate indication. The second symptom used in the EOPs to diagnose
inadequate AFW performance is a decreasing SG water level. CST level is not used in the diagnosis
of inadequate AFW performance. .

While the CST level instrumentation is the primary indication of the ability to continue to provide
AFW flow to the steam generators to provide a secondary side heat sink for decay heat removal from
the reactor core, CST refill is a long-term action that is typically not required in the first 16 to 20
hours after an accident. For the DBA events, the plant would either be on normal RHR cooling (for
non-LOCA events) or ECC recirculation in a time frame well before the CST inventory is exhausted.
Operator actions to refill the CST based on low CST level indication are modeled in some PRA
models. The results of the PRA assessment in Appendix A of WCAP-15981 show that the CST level
indication has a low risk significance. The low risk significance is based on: a) the low probability
that natural circulation would be the only means of maintaining the core in a safe stable state:
following an accident, and b) the long time to deplete the CST during which CST refill would have
begun and been monitored based on the available CST level indications (including local indications)
if long term natural circulation decay heat removal was selected as the long term safe stable state.

WCAP-15981 evaluated the condensate storage tank level instrumentation with respect to whether it
should be included in the PAM Technical Specification by determining whether it satisfies Criterion 3
and/or Criterion 4 of 10 CFR 50.36. Since it does not satisfy Criterion 3 or 4 of 10 CFR 50.36, the
condensate storage tank level instrumentation is proposed to be relocated from the PAM Technical
Specification to a licensee controlled document. If it is determined that the condensate storage tank
level indication is risk important form a plant specific PRA, then this instrumentation should be
included in the PAM Technical Specification for that plant.

The condensate storage tank level is currently classified as a Regulatory Guide 1.97 Type A indication
based on the current Regulatory Guide 1.97 evaluations of PAM Instrumentation that may not have
determined how this instrumentation is utilized in the DBA analyses and EOPs. " If it is determined
that this instrumentation is a Regulatory Guide 1.97 Type A indication based on the plant specific
DBA analyses and EOPs, then this instrumentation would be included in the PAM Technical
Specification for that plant.

WCAP-15981 Section 5.1 was revised to be consistent with the information provided in this response.
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(The revisions to Section 5.1 are provided in Attachment 2.)

8. The WCAP includes a discussion of alternate instrumentation for power range neutron flux, high head
SI flow, containment area radiation (high range), steam generator water level (wide range), and
auxiliary feedwater flow. Some of these alternate instruments either are not currently classified as
Category 1, the WCAP recommends for downgrade from Category 1, or are not part of the RG 1.97
program. To take credit in the Technical Specifications for alternate instrumentation, the alternate
instrumentation should also be in the Technical Specifications. Please revise the discussion of
alternate instrumentation to include only Category 1 instruments that are included in the Technical
Specifications.

Response:

Technical Specification 3.3.3, “PAM Instrumentation,” in NUREG-1431 allows the use of Regulatory
Guide 1.97 non-Category I instrumentation as alternate instrumentation for inoperable PAM
instrumentation and the alternate instrumentation does not have to be included in the Technical
Specifications as discussed below. l '
The Bases for current Action (A.1) in Technical Specification 3.3.3, “PAM Instrumentation,” of
NUREG-1431 discusses PAM Functions that only have one required channel and other non-
Regulatory Guide 1.97 instrumentation available to monitor the function as a basis for the 30 day
Completion Time. Additionally, the current Actions in Technical Specification 3.3.3 of NUREG-1431
allow unit operation to continue beyond 30 days with one PAM channel inoperable (Required Action
B.1), and beyond 7 days with two PAM channels inoperable for the Reactor Vessel Water Level and
Containment Area Radiation functions (Required Action F.1) based on having alternate indications.
The Bases for Required Action F.1 in Technical Specification 3.3.3 of NUREG-1431 discuss that
alternate means of monitoring Reactor Vessel Water Level and Containment Area Radiation (High
Range) may be temporarily installed, and that unit operation may continue beyond 30 days with both
PAM channels inoperable for these two functions. Specification 5.6.7, “Post Accident Monitoring
Report,” in NUREG-1431 discusses the use of pre-planned alternate methods of monitoring
inoperable PAM instrumentation (Conditions B and F).

The justification for the use of alternate instrumentation contained in Section 6 of WCAP-15981 was
revised to provide a more complete discussion of the adequacy of the instrumentation proposed to be
used as alternate instrumentation for the PAM instrumentation included in the PAM Technical
Specification. '

(The revisions to Section 6 are provided in Attachment 2.)
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TECHNICAL SPECIFICATION SECTION RAIs

(Received May 26, 2005 via an e-mail from G. Shukla (NRC) to S. DiTommaso (W))

1. "The STS (NUREG-1431) Post Accident Monitoring Instrumentation, Table 3.3.3-1 requires all
Regulatory Guide 1.97, Type A instruments and all Regulatory Guide 1.97, Category .1, non-Type A
instruments in accordance with the unit's Regulatory Guide 1.97, Safety Evaluation Report. WCAP-
15981 proposes changes that will revise the list to include generic Type A instruments and revise the
categoriz_atibn of certain Category 1 instruments. Provide a markup of STS LCO 3.3.3 and the LCO
3.3.3 Bases to show the proposed changes to the staff precedent in the STS."

Response:

The Technical Specification and Bases markups that reflect the changes to Technical Specification
3.3.3 of NUREG-1431 that are proposed by WCAP-15981 will be provided by April 14, 2006.
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Document Control Desk August 10, 2006
U. S. Nuclear Regulatory Commission K
0G-06-239 Page 2 of 2

Enclosure 1 to this letter provides additional revisions as mark-ups to WCAP-15981-NP that
address the additional items contamed in Ref. 6, that were discussed during a telecon held on
May 25%, 2006 between Bob Palla (NRC) and Bob Lutz and Jim Andrachek {Westinghouse).
Please provide these WCAP revisions to Bob Palla.

Following receipt of the Safety Evaluation for WCAP-15981, the WCAP changes contained in
Enclosure 1 will be incorporared into the approved version and will be issuad as WCAP-15081-
NP-A, Revision 1.

. Hvyou have én}f questions concerning this matter, please feel free to call Tom Laubham at 413-
/ 374-6788. '

Sincerely yours,

Tom Laubham approving for T. Schiffley
Electronically Approved Records Are Authenticated
in the Electronic Document Management System

Frederick P. “Ted” Scluffley, I, Chairman
Pressurized Water Reactor Owners Group

FPS:TJL:nyl
Enclosure

cc:  Licensing Subcommittee
Steening Committee
S. Peters, NRC (via FedEx)
Bob Palla, NRC
J.D. Andrachek
K J Vavrek
R J Lutz
C. B. Brinkman
J. A Gresham
- PMO

WC.
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Enclosure 1 to OG-06-259

Sb

CDF (a Lewvel 1 PRA), as well as early fisston product releases {(a LERT assessment). A -
and-at-leastw qualitative assessment of late containment failures, and core damage risks
from seismic, five and shutdews-other important external initiating events should also be
performed for any PAM instrument proposed to be relocated from the Technical
Specifications. The qualitative assessment of external events and-shutdown-risks will
generally result in 2 mcre conservative approach in determining the safety significance of
components, compared to a quantitative PRA assessmient. A review of the smportant
operator actions from several Westinghouse NSSS plants with a fully quantified external
events PRA, as disenssed in Appendix A, has shown that the inyportant operator actions
that are based on contro! room instrumentation in the external events PRA are the same as
those alteady determined to be significant from the internal events PRA

32 METHODOLOGY

The overall methodology used for assessing the importance of instrumentation to be
included in the PAM Technical Specification is similar to the methodology (Reference
10) developed and used in the successful elimination of Post Accident Sampling System
{PASS) requirements that specifically addressed offsite emergency radiological protection
aspects tmportant to safety.

Although the approach used in this report uses the results of PRA assessments, if s not a
risk-informed application in accordance with Regulatory Guide 1.174. Rather than
focusing on the five elements of a nsk informed approach as specified in Regulatory
Guide 1.174, this approach directly assesses the importance of instrumentation with
respect to the Criteria of 10 CFR 30.36 (¢)(2)(it). This direct assessment uses the plant
DBA analyses, PRA, EOPs, SAMG and EPIP as the basis for assigning importance to the
instrumentation. Therefore, the methodology used in this repost is more prescriptive than
a risk informed approach.

PAM instrumentation is intended to provide indications of plant parameters that are the
basis for important operator actions to bring the plant to a safe stable state in the event of
an accident. The information available to make this determination includes:

. Design Basis Accidents — While most DBA« rely on instrumentation that provides
a signal to automatically initiate systems and components to bring the plant to a
safe stable state, there ate also several key operator actions assumed in the DBA
analyses.

. Probabilistic Risk Assessment — The PRA models a number of operator actions to
bring the plant to a safe stable state and prevent core damage.

. Emergency Operating Procedures — The EOPs provide guidance for the operator
response to an accident, based on instrumentation indications of plant parameters.
The EOPs ate the basis for the PRA and DBA operator action modeling.
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8 IMPLEMENTATION

The plant specific implementation of this methodology contained in this report requires a

plant specific evatuation of the accident management application of PAM instumentation

contained in the: 1) Design Basis Accidents, 2) Emergency Operating Procedures,
3} Protabilistic Risk Assessment, 4) Severe Accident Management Guidelines, and 5)
Emergeacy Plan as discussed in this report.

The generic list of PAM instrumentation proposed to be included in Techaical
Specification 3.3.3 of NUREG-1431, and those instruments proposed to be relocated
from the plant specific Technical Specifications to LCDs must be confirmed on a plant
specific basis by reviewing the plant specific DBA analyses, PRA, EOPs, SAMGs, and
EPIP. ' :

The overall process to be used by licensees to identify the PAM instrumentation that
should be included in the Technical Specifications is discussed 1 Table 14 and shown
provided-in Figure 2. This process is identical to that described in this report, except that
plant specific informaticn would be used in place of generic information to determine the
PAM instrumentation to be included in the plant specific PAM Technical Specifications.
As discussed in Section 3.2, this s not 2 risk informed application to be evaluated using
the guidance in Regulatory Guide 1.174. The methodology directly assesses the
tmportance of instrumentation with respect to the criteria of 10 CFR 50.36 (c)(2)(i1)
rather than focusing on the five elements of a risk informed approach as specified in
Regulatory Guide 1.174. The methodology uses risk assessment as one element of the
overall method to determine the instrumentation to be included 1n the PAM Techmical.
Specification. ' ' '

The first step in the process (Step 1 in Table 14) is to identify the operator acticns that are
assumed in DBA analyses ustog the critersa in Table 5. These operator actions satisfy
Cniterion 3 of 10 CFR 30.36 becanse no automatic actuaticn of equipment is inciuded in
the plant design for these acticns. )

The next steps are to identify the risk important operator actions from the plant PRA
using the criteria in Table 5. This part has two distinct steps: a) verification of the PRA
technical adequacy for this application {Step 2 in Table 14), and b} use of the PRA
information to identify operator actions based on imstrumentation that satisfies Criterion 4
of 10 CFR 50.36 (Step 3 in Table 14).

As discussed in Section 3.1, the licensee should ensure that the internal events PRA is
technically adequate for this application. PRA technical adequacy of the internal events
PRA for risk informed applications is typically addressed through the PRA peer reviews
and self assessments using a variety of guidance, including the American Society of
Mechanical Engineers (ASME) PRA Standard (Reference 7), Nuclear Energy Institute
(NEI) PRA Peer Review Process Guidance (Reference 8) and/or Regulatory Guide 1.200
{Reference 9). Since this is not a risk informed application as described tn Regulatory

Guide 1.174, only a limited assessment of the The-mere-extensive-PRA technical
WCAP-15981- 89 August 2003
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assessmeut of the PRA techmcal adequacv onlv needs fo consxder the areas of the
accident sequence analysis and the human reliability analysis to assure that treatment of
operator actions based on plant instrumentation is appropriate. In particular, the licensee
should confirm that all operator actions potentially impacted by the subject instruments
have been identified, that the treatment of these operator actions in the PRA is
appropriate (including the human error probability values and dependencies), and that
there are no peer review comments that can affect the conclusions regarding tnstrument

importance.

t—heefﬁeﬁﬂ—m—'i-"ﬁbie-}—l'he RAW and F-Viisk unpoﬁmce measures—ﬁtb-agptepﬁafe
swnericalvalues-arecaa be used to identify the nisk important operator actions for both
core damage frequency and large early release frequency. For consideration of external
eveats (e.g., fire and seismiic inttiating eveats), if a quantitative PRA is available, the risk
tmportance of operator actions can be identified as in the internal events FRA. For
qualitative external events risk assessments, the results of the assessments can also be
used to identify important operator actions by identifying operator actions required for
risk important external events-ersafe-shutdown-equipmentlists. As noted in Section 3.2
of this report, the evaluation of external inifiating events should be limited fo ensuning
that instrumentation proposed to be refocated from the PAM Technical Specifications is
not used for important operator actions to respond to those external inihiating events. As
discussed in Appendix A of this report, the risk important operator actions are expected to
be identified from the at-power, internal events PRA. The risk important operator actions
can be identified from the RAW and F-V values. As discussed in Section A 4 of this
report, a RAW value greater than 2.0 or an F-V value greater than 0.05 shouid be used to
define risk important operator actions for both core damage frequency and large early
release frequency.

WCAP-15981-NP Augnzt 2004
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56b

The instrumentation required to support operator actions from the SAMG and the E-Plan
would be identified separately since neither the SAMG nor the E-Plan is typically
modeled in the PRA using the criteria in Table 5 of this report. This is shown as Step 4 in
Table 14. As discussed in earlier in this report, the instrumentation used to support
critical SAMG operator actions are those that identify challenges to the containment
fission product boundaties. From the E-Plan, the Core Damage Assessment is important
because 1t is used to project offsite doses from an accident and instrumentation used to
provide the core damage assessmient or the dose projections are important. The EALs are
important because they support nofification of the offsite authorities and provide a '
uniform method of ranking the severity of the accident; only the instrunientation that
supports the declaration of a General Emergency is considered to be risk important. The
generic determination for the Core Damape Assessment determination in this report was
based on the use of the approved methodology in WCAP-14696-A_ If a licensee has used
a different methodology then an assessment of the key indications that support the core
damage assessment shonld be performed based on the actual methodology used.

The next step in the process (Step 5 in Table 14) is to identify the instrumentation
associated with the important design basis, PRA or accident management operator
actions. This step establishes the relationship between the instrument and the associated
operator actions. This would typically involve the use of the plant emergency procedures
to wdentify any instrumentation that provides a coe for initiating these actions, as well as
instrumentation used to confirm that the operator action has been successfully completed.
Also inchuded in this step is the identification of the minimum set of instrumentation that
supports the important actions identified in the previous steps. In some cases, such as
steam generator level, some acticns can be cued from more than one variable (PAM
function), while others can only be cued from a specific variable (PAM function). This
step would therefore focus on the mintmum set required to suppott the key operator
actions. : ) i

Alsc as part of Step 3, the specific instrumentation for some operator actions that are
important to risk can not be identified (as discussed io Appendix A). Examples include
operator actions to restore AC power for a station blackout event, operator actions to
restore service wates, component cooling water and instrument air. In these cases, there
are a wide range of symptoms indicating the need for the operator action and no specific
instrumentation is relied npon to cué these actions. Therefore, when sufficient cues exist
from multiple sources to prompt operator actions that are important to risk, no
instrumentation needs to be identified for inclusion in the PAM Technical Specification.

e final step (Step 6 in Table 14) 15 to identify the instrumentation tosdentify the

= 0 Exttn H c GPpo - a5 1wy o8 & 3o

[ £, .
ould-the on-th

can be relocated from the PAM technical specifications to
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licensee controled documents. Any instrumentation that does not satisfy Criterion 3 or 4
of 10 CFR 5036 {c}{2){i1), as determired using the process discussed in detail in this
report, can be relocated from the PAM Technical Specificaiion to a licensee controlled
document. At this poiat, the external initrating events risk assessmient should be
reviewed to determine that none of the instrumentation proposed to be relocated from the
PAM Technical Specification supports a risk important the operator action. The PAM
Technical Specification requivements proposed to be relocated by this change will be
relocated to licensee controlled documents that are incorporated by reference in the
Updated Final Safety Analysis Report (UFSAR) and therefore, all changes to the
relocated instrumentation requirements will be controlied by the 10 CFR 50.59 process.

The proposed change revises the Regulatory Guide 1.97 instrumentation contained in the
PAM Technical Specification to be comsistent with the technical basis for accident
monitoring instrumentation identified in WCAP-15981. This change includes evaluating
the current Regulatory Guide 1.97 classification of the affected instrumentation with
respect to its function as a post accident monitoring mstrument based on WCAP-13981.
The results of the WCAP-15981 evalunations performed are for the sole purpose of
determining the most appropriate instrumentation to be included in the PAM Technical
Specification. The current plant specific response to Regulatory Guide 1.97 (including
the instrument type and category classifications) will not be changed as a result of the
plant specific implementation of this change. Therefore, there are no changes to the plant
specific response to Regulatory Guide 1.97 or the plant design associated with the plant
specific implenentation of this change. .

WCAP-15981-2p Angust 2004
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Table 14

Process to Determine Instrumentation to be Included in the PAM Technical

Specification

Step

Description

Details

1

Identification of operator actions

,in the design basts accident

anabyses

Operator actions based on a review of the design basis

accident analyses

o Operator actions for which no sutomatic actnation
of equipment is provided

PRA technical adequacy

Summary of PRA .

= Scope (Level 1, LERY, external events)

= Peer reviews

< Update lastory

= PRA updating process

PRA reflacts as-built, as-operated design

o Recent plant modifications and operational changes
not reflected in the PRA do not impact the plant-
specific PAM implementation

FRA accident sequence and human reliabilnty

azsessment 1s techmically adequate for evaluating the

risk associated with the PAM implementztion

Peer review comments resolhed or do not impact plant-

specific PAM mmplercentation (inuted ro sccident

sequence and human relisbility elements)

Identification of ixxportant
gperator actions identified in the
nisk assess 3

Operator action Risk Achieversent Worth {RAW) and
Fussell-Vesely (FV) importance values for COF and
I FRF from the quantitative mtemal events PRA
Important operator actions based on rexiew of results
from the extemal event assessmpents {qualitaiive or
quantitative PRA)

Identification of important
operator actions 1dentified in the
accident management

Important operator actions based on a review of reswits
from the E-Plan, including the FATLs, CDA and ODCM
Imporiant operztor actions based on a review of the
SAMG

Identification of vartables and
associated inztnumentation Sor the
1mportant operator achons
1denfified i Steps 1, 3 and 4

Identification of important operator actions fo the
varizbles and associated nstramentation that cue or
venrfy the operztor action

Identify mummmm et of mstrumantation to suppart
imvsportant operator acfions

Verify that any instrumentation proposed for relocation
from the PAM Technical Specification does not cue an
operater action irsportant to 13sk for external imtiating
events :

Identification of instrumentation
to be included or relocated from
the PAM Techniral Specification

Focused evaluation of the 2dequacy of the PRA and
HERA treatment of cperator actions associated with anmy
vaiables (nstrumentation) to be relecated from the
PAM Technical Specification

Identfy appropriate chamges to the Regulatory Guide
1.97 classifications to be consistent with the mchusion
iz, cof relocation from, the PAM Technical Spectfication

WCAP-15981-NP
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S6c
Process to Determine PAM Instrumentation That Should B¢ Included in the-
PAM Technical Specification
DBA EOPs PRA SAMG EAL DA ODCM
Deleremine PRA
Adequacy
{Section 3.1)
v Y | 1
identify Risk Identily Key identify Key -
Identify DBA important PANM PAM.
Operalor Actions Operator Actions instrumentation Instrumentation
{Seclion 4.1) in PRA used in EAL used in ODCM
{Section 4.2) {Section4.5:1) {Section 4.5.3)
L4 | L4 ,
identify Key identify Key Idenlify Key
PAM PAM PAM
instrumentation instrumentation Instrumentation
Used in ECPs Used in SAMG Used in CDA
(Section 4.3) {Sectian 4.4) {Saction 4 5.2}
9
identify Key ’ {dentify Risk
- PAM lportant
Instrumentation Instrumentation
Usedin DBA From PRA
Analyses. Analyses -
{Section 4.1) L | (Section 4.2)
‘ y ‘ } L]

Evaluate PAM Instrumentation Importance

{Section 5.0)
PAM Instrumentation -PAM Instrumentation
Included in the PAM Re-Located to Licensee '
Technical Specification | - Caontrolled Documents
{Table 10) (Table 11)

' 1

Identify Changes to Regulatory Guide 1,97 Classifications.
{Tables 10 and 11}

Figure 2 Process o Uet'ermina F‘AM_ !n_stmmenial_iqn That Should Be Included in the
PAM Technical Specification

WCAP-15981-NP August 2004
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NRC Email, R. Palla to R. Lutz, “WCAP-15981 (PAM),” May 10, 2006
Follow-Up Comments on WCAP-15981 Revisioﬁs and RAI Responses

Response to General Comment 1 - The comment stated that additional assessments at a plant-specific
level would be required H-instruments are to be removed from technical specifications on the basis of risk.
This has not been addressed in the revision. In addition to calling for an overall assessment of the
adequacy of the PRA/HRA to support this application, where specific instruments are proposed for
deletion from the technical specifications, the methodology should call for focused assessments of the
adequacy of the PRA/HRA treatment with regard to those instruments. As part of the assessments, the
licensee would confirm that all operator actions potentially impacted by the subject instruments have been
identified, that the treatment of these operator actions in the PRA'is appropriate (including the human
error probability values and any dependencies on other failures or instruments), and that there are no peer
review comments that can alter the finding regarding instrument importance. This should be considered
for inclusion in Sections 3.2 and 8, and Appendix A of the WCAP.

Response to RAI 12 - The RAI requested that the flowchart/process description indicate whether/how the
availability of alternate indications would be considered in the decision to relocate instruments from the
technical specifications. Although clarified in the RAI response, this clarification has not been included
in the revision, e.g., in Section 8 or on the flowchart. I

Response to RAI 12 - The RAI requested that the flowchart depict the process that a licensee would be
expected to follow to: (1) confirm that the plant-specific risk models are of suitable quality for this
application, (2) confirm that the plant-specific risk models are of sufficient detail to reflect the risk
significance of the specific operator actions and instruments, and (3) document the results of the risk
evaluation. There is only a brief discussion of items 1 and 2 on revised p. 8a, and there is no discussion
on documentation. Attachment 1 provides a summary of the types of information that should be
considered for inclusion in a licensee submittal referencing this WCAP report. This should be considered
for inclusion in Sections 3.2 and 8, and Appendix A of the WCAP. '

p. 8b, line 3 - Mention of shutdown initiating events and shutdown risks should be deleted consistent with
the response to RAI 7.

p. 56a, paragraph 4 - The last sentence, indicating that the more extensive PRA technical adequacy
requirements contained in References 7 and 9 are not required for this application, conflicts with the first
two sentences, indicating that the licensee should ensure that the PRA is technically adequate for this
application using guidance including References 7 and 9. Further clarification is needed regarding which
requirements must be met.

p- 56a, paragraph 6 - Mention of shutdown equipment lists should be deleted consistent with the response
to RAL 7.

WCAP-15981-NP-A . September 2008
Revision 0
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p. 56a and b - Several steps in the implementation process appear to be missing from the implementation
description, e.g.:

- ‘In Appendix A, there is a step to eliminate operator actions based on certain instrument
considerations. It seems like this step should be included here.

- Actions/instruments related to LERF and external events are candldates for mclus10n A step
addressing these additional items should be included here.

- Consistent with the above Response to General Comment 1, a step should be included to call for
focused assessments of the adequacy of the PRA/HRA treatment for any instruments proposed for
deletion from the technical specifications. :

p. 56c - The two boxes on the flowchart related to the use of PRA should include a reference to Appendix
A of the WCAP, as well as Section 4.2.

WCAP-15981-NP-A September 2008
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Attachment 1 to NRC Email, R. Palla to R. Lutz, May 10, 2006
PRA-Related Items for Inclusion in Applications Referencing WCAP-15981

A general PRA description addressing:

scope (Level 1, 2, 3, external-events, margins versus PRA)

- . peerreviews

update history, including version peer reviewed, version(s) in which peer review comments
were addressed, and version used for PAM application

- licensee PRA updating and QA process

A description of the most relevant peer reviews, characterization of peer review findings, and
status of resolution of peer review comments

- listing of all unresolved F&Os that potentially impact PAM application

A conclusion regarding PRA q’uality assessment for PAM application, and verification that the
quality is acceptable for the application ‘

- PRA reflects as-built, as-operated design; any recent plant mddiﬁcations and operational
changes not reflected in the PRA don’t impact the plant-specific PAM application

- peer review comments resolved or don’t impact plant-specific PAM application

- PRA and HRA is sufficiently complete and applicable for evaluating the risk associated
with the PAM application (high level conclusion — more focused evaluation addressed
under item 9) ‘

Listings of the important human actions identified based on risk achievement worth (RAW) and
Fussell-Vesely (FV) importance values for CDF and for LERF, along with these values

Additions to the list of important human actions based on review of results from the plant-specific
external event assessments, or verification that the plant-specific risk assessments don’t result in
identification of additional risk-significant operator actions or variables/instruments and the
rationale for this result (based on plant-specific considerations)

A listing of variables/instruments related to the important human actions

- for each variable/instrument considered in the risk evaluation, an explanation of how it was
" related or mapped to a PRA model element

WCAP-15981-NP-A September 2008
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7. Summary tables showing important indications for accident management, and the context in
which they are important, e.g., DBA, EOP, SAMG, PRA, E-Plan (similar to Tables 7 and 8 in
WCAP-15981)

8. A summary table describ{ing variables/instruments added to or relocated from the technical

' specifications, and the specific bases for each change (similar to Table 1 in Attachment D to the
BVPS lead plant application) : —

9. For any variables/instruments to be deleted from the technical specifications based on their lack
of risk significance, the results of a focused evaluation of the adequacy of the PRA and HRA
treatment (or lack of treatment) of operator actions associated with those variables/instruments

10. For any variables/instruments to be deleted from the technical specifications based on their lack
of risk significance, a discussion of how the reliability and availability of these instruments will
be monitored and assessed, e.g., under the maintenance rule, other licensee program, or

performance measurement strategy

11. A discussion of how the key RG 1.174 principles are impacted and maintained by the proposed
changes (plant specific version of the 5 items discussed on p. 10 of Section 3.2)

- meets regulatory requirement

- consistent with the defense-in-depth philosophy
- Vmaintains sufficient safety margins

- increases in CDF and risk are small

- use of performance measurement strategy to monitor the change

WCAP-15981-NP-A : September 2008
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4350 Morthern Pike
Monroevifie, Pennsytvania 15146

Program Management Office

WCAP-15981-NP, Rev 0 (Non-Proprietary)
"~ Project No. 694

June 28, 2007 -

0G-07-292

Documert Coatrol Desk :
L. S. Nuclear Reguiatory Commission -
Washington, DC 20555-0001

Subject: Pressurizéd Water Reactor Owners Group

Response to &ddmonal quuests for Information for W C, AP- 15981-\'1’ “Post

Accident Monitering Instrnmentation Re-Definition for Westinghouse NS$8
Plants,” (LSC-0072 RI/MUHP-3038)
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Accident Maonjtoring Instmmentauon Re-definition for. Wi estinghouse "ISSS Pizmtsi May
16, 2005:
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L.S. NRC Document Contrel Desk Tone 28, 2007
0G-07-292 : Page 2

9. NRC E-Mail, S. Peters (NRC) to C. DiMuzio (W), “WCAP-15981 RAIs ", May 3, 2007.
In September 2004, the Pressutized Water Reactor Owners Group (PWROG) submitted WCAP-
13981-NP (Non-Proprietary}, Rev. 0, “Post Accident Monitoring Instrumentation Redefinition
for Westinghouse NSSS Plants,” for NRC review and approval (Ref. 1). In April 2005 and May
2003, the NRC provided Requests for Additions! Information (RAIs) on WCAP-13981 (Ref 2.3
and 4). Responses to the RATs and WCAP revisions, as mark-ups, were transmitted to the NRC
on March 20, 2006 (Ref. 5).

Additional RAIs on WCAP-15981 were received in May 2006 (Ref. 6) and responses to the
RATs and WCAP revisions, as mark-ups, were tansmitted to the NRC on Angust 10, 2006 (Ref.
7. .

Additional RATIs on WCAP-15981 were received in March and May 2007 (Ref. 8 and 9).

Attachment 1 to this letter provides the responses to the RAIs in Ref. 8 and 9. Attachment 2 to
this letter provides revisions, as mark-ups, to WCAP-15981 that address these RATs, where
changes to the WCAP were required to address the RATs.

Following receipt of the Safety Evaluation for WCAP-15981, the WCAP revisions as mark-ups
contained in the attachmenis to lefters WOG-06-104, 0G-06-259, and thds letter will be
incorperated into the approved version and will be issued as WCAP-15981-NP-A, Revision 1.

H vou have any questions concerning this matter, please feel free to call Christine DiMuzio at
412-374.3680.

Sincerely yours,
Chnistine DiMuzio approving for

Fredersck P. “Ted” Schiffley, II, Chairman
Pressurized Water Reactor Owners Group

FPS:CD:nyt
Anachments

cc:  Licensing Subcommittee
Steering Committee
S. Peters, NRC (via FedEx)
J. D. Andrachek '
R.J Lutz
C. B. Brinkman
J. A Gresham
PMO
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Attachment 1

Response to Request for Additional Information Regarding WCAP-15981,
“Post Accident Monitoring Instrumentation Re-Definition for
Westinghouse NSSS Plants”
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Request for Additional Information (RAlIs)
[Received March 3, 2007 via an e-mail from S. Peters (NRC) to T. Laubham (W)]

1. Page 14 of WCAP-15981 indicated that all the design basis accidents other than a loss of coolant
accident, steam line break and steam generator mbe rupfire events do not explicitly rely on operator
acnons. This statement may be not accurate.

It should be noied that the design basis analysis (DBA) of an inadvertent safety imjection (SI)
sctuation required operator action to terminate SI flow. This should be a DBA for pressumzer
indication. Also, the DBA of a loss of normal feedwater for one Westinghouse plant indicated that
suxiliary feadwater (AFW) was delivered automatically by two AFW puraps to two steam generators
{5Gs). Operator action was required to start a third AFW pump from two AFW pumps, delivening -
flow to third SG. The AFW indication would provide information to the operator to deterrsine the
operable AFW pump from the remaining two AFW pumps.

In light of the observation described above, clanify the statement on page i4 referenced above and
address its effect on the results of the post-accident monitoring (PAM) instruamentation redefinition
discussed.in WCAP-15981.

Response:

The operator action to tenninate SI flow using the pressurizer level indication and RCS subcooling
indication is cruvently identified as a DBA action in Table 8 of WCAP-15981.

However, the Inadverteni Operation of the Emergency Core Cooling System During Power Operation
design basis accident (DBA) analysis and the operasor action to termmnate safety injection (SI) flow
for this event are not discussed m Section 4.1 of the WCAP.  Section 4.1 of the WCAP will be
revised to discusz the operator action to terminate safety mjection {SI) flow that is assumed m the
analysis of this event.

It should be noted that the DBA analyses for some plants allow tenmporary pressurizer PORV or
safety valve water relief by demonstraung that a more sericus plant condition will not result following
a spurions SI zignal. For those plants, the operator action to terminate SI is not assumed for this
event; however other actions may be credited (e.g., terminating nonmal charging flow and ensuring
the PORVs are in autonatic and the block valves are open).

Section 4.1 of WCAP-15981 under the sub-heading of “Other Design Basis Accidents” will be
revised to identify that termination of SI flow using the pressurizer level indication and RCS
subtooling indication is an explicit operator acticn for the Inadvertent Operation of the Emergency
Core Cooling System Duning Power Operation DBA for those plants that anatyze the event to prevent
pressunzer overfiil

{The revision to Section 4.1 is provided in Attachment 2 of this letter.}

The operator action to start a third auxibiary feedwater (AFW) pump for the loss of normal feedwater
event is not typical for Westinghouse NSS5 plants and is therefore, not discussed in Section 4.1 of the
WCAP. The implementation guidance provided in Section 8 requires a plant-specific evaluation of
the DBAs to identify the instnunentation used ro cue cperator acdons to mitigate the accident.
Therefore, plant-specific instnamentation used to cue operator actions in DBAs would be identified
during the plant-specific inplementation of the methodology described in this WCAP. Also note thar
the operater actions to maintain steam generator {SG) heat sink and prevent SG overfill nsing SG
level as an indication are listed as a DBA action in Table 8 of the WCAP.

b2
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2. Section 3 of WCAP-15981 discussed redefinition of the PAM instruments in Table 9. The discussion
did not include instrunents such as AFW wvalve position, beric acid tank level, containment enclosure
negative pressure, residual heat removal flow and spray additive tank level.

Expand the Section 5 discusston to include the Table 9 instruments that were not already-discussed
for PAM instrumentafion redefimition. .

Response:

Section 5 of WCAP-15981 was expanded to inchude a discussion of the instruments identified above
that were added to the revised Table 9 contained in Attachment 2 to WOG-06-104 (AFW valve
position. bone acid tank level, containment enclosure negafive pressure, residual beat removal flow
and spray additive tank level).

{The revisiens to Section 5 are provided in Attachment 2 of ﬂns letter.)

3. WCAP-15981 redefined the PAM msirumentation and proposed to include in the Standard TS only
the PAM mstrumen’s momtonng Catepory 1 vansbles, which were defined in RG1.97 as key
variables that most directly provide infonnation on the accomplishment of safety funciions.

In sadsfying the requirements of TMI Action Plan Item ILF2, “Instnmentation for Detection of
Inadequate Core Cooling,” existing Westinghouse plants rely on reactor vessel water level (RVWL)
systen1, as well as core exit thermocouples (CETS) and subcooling margin monitoring capacity to
I,,romde the operator with ability to moritor the coolant conditions and to appropriately take actions to
assure core coeling during the approach to, and to recover from, the inadequate core cocling
conditions.

Page 31 of WCAP-1398! indicated that the RVIWWL mdication was a backup to the CETs for
1dentifying an inadequate core cocling (FCC) condition and was & Category 3 vanable. Therefore, the
Westmghouse Qumers Group proposed to relocate the RVWL system from the Standard TS
{INUREG-1431) o a license control document.

It should be noted that the RVWL system together with CETs and subcooling monitors were deagned
to provide direct and reliable mdications to the operator for the ICC idennfication and mtigation.
Biscusz why: (1) both the RVIVL system and CET were not used fogether as Category 1 instruments
and included in the Standard TS; and () the RVWL system was a backup to the CETs for detecting
an ICC condition, instead of the CETs being a backup to the RVWL system. The discussion shonld
mnclade plant operating data from past many reactor years experience and emergency Operating
procedures considerations to support the preferred Instruments (RVWL system and CETs, RVWL
systeny, or CETs} that would provide most direct, rehiable and unambiguons indications for detecting
an ICC condition a3 required by TMI Action Plan tem ILF 2.

Response:

Emergency Response Guideline (ERG) Critical Function Status Tree F-0.2 “Core Cooling”
{Revision?, April 2006) uses the core-exit thermocouples (CETs) as the prinmary measurement for
diagnosing mdeq1mte core cooling. The status tree first looks at the CET indications and if they are
greater than 1200°F, then inadequate core cooling is diagnosed directly. If the CET indications are
less than 1200°F, then RCS subcooling based on the CETs is used.  1f no subcooling exists, then the
CETs are agsin used at the 700°F iemperamre level, in conjunction with Reactor Vessel Level
Trstrumentation System (RVLIS) indication, and the status of the reactor coolant pumps (RCPs), to
determine the priority given to an inadequate core cooling response. An alternate method for
dizgnosing madequate core cooling is also provided in the ERG Background Document for F-0.2 that
also only uses the CETs.

WCAP-15981-NP-A . September 2008
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Furthermore, the execiive volume of the ERGs contains a discussion of issues related to the use of
RVLIS for detecting inadequate core cooling conditions. Several instances are identified when the
RVLIS may give an ambiguous indication. These inchude:

1} a break in the upper head,

2) periods of reactor vessel upper plemun injection,

3} periods of accunmlator injection into a highly voided downcomer,

43 periods when the reactor vessel upper head behaves like a pressunzer, and
5) periods of void redistribution in the RCS.

Several additional instances are identified which may result in biased RVLIS indications. These
mchude: '

1) reverse flows in the reactor vessel, and
2} core blockage.

The ERGs further discuss that for larger RCS pipe breals the Tesponse of the RVLIS may be ematic,
due to rapid pressure changes in the vessel, in the early portion of the blowdown. In this case, the
RVLIS reading would only be useful for monitoring accident recovery when other corroborauve
mdications {e.g., CETs and subcooling based cn CETs} can alse be observed  The executive volume
of the ERGs concludes that RVLIS will provide the most useful information for breaks in the RCS
ranging from smail leaks to breaks in the limiting small break range. For breaks in this range, the
system conditions will change at a slow enough rate that the RVLIS indication will accurately trend
with RCS inventory. In this case {smaller RCS breaks), other corroborative indications (e.g., CETs
and subcocling based on CETs;) can also be observed.

For the accident sequences that lead to inadequate core cooling, the accident analyses such as those
described in Sections 5 and 6 of WCAP-14696-A, Revision 1 “Westinghouse Owners Group Core
Pamage Assessment Guidance,” indicate that the need for operator action to mitigate these events can
be based solely on the CET temperanae indication Other analyses of inifiating events ¢hat lead to
madequate core cooling and core damage, such as those used as the techmical basis for the
Westinghouse Owners Group Severe Accident Management Guidance, show that the use of the CET
tenmperature indication alone provides the most appropriate and fimely information to the operators
for the diagnosis and mitigation of these events.

Therefore, it can be concluded that the RVLIS indication i3 a secondary indication that can be an
ambiguons indicator of an approach fo inadequate core cooling and can therefore be relocated from
the Techmical Specifications to a licensee control document because it does not satisfy either
Criterion 3 or 4 of 10 CFR 50.36(c)(2)(i) as discussed on page 31 in Section 5.1 of the WCAP.

4, Page 30 of WCAP-15981 indicated that the RCS hot leg temperature (wide range) indication was a
backup to the CETs for indicating that the core cocling safety fimetion was being accomplished, and
thus, was classified as a Category 3 variable. It is also indicated that the RCS cold leg temperature
{wide range} indication was a diagnostic indication, and thus, was classified as a Category 3 variable.
Both RCS teniperature monitors were proposed fo relocate from the Standard TS to a licensee control
document.

1t should be noted that both RCS femperature morstors were used by the operator to carry out
appropriate zctions to effectively accomplish important safety functions for Westinghouse plants
during post-accident conditions. Feor example, the RCS hot leg WR indication was used by the
opemator to venfy adequate core cooling, RCS subcooling, RHR initiation conditions, and i
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conjunction with the RCS cold leg WR remperature indication, the effectiveness of RCS heat removal
by the secondary system. The RCS hot leg temperature mndication was also used by the operator to
determine if safety injection flow could be reduced. As for the RCS cold leg temperature mdication,
it was used, m combination with the RCS hot leg temperature indication, to verify the effectiveness of
RCS beat removal by the secondary system. The RCS cold leg temperature indication was used by
the operator dunng the steam generator depressurization to assure that the depressurization did not
impose a challenge to the integrity cndical functions. The reviewer realized that functional diversity
for determination of core cocling would include CETs, RVWL system, and subcsoling menitors, and
functional redundancy for determination of secondary heat sink would be provided by steam
generator water level, AFW flow and CETs.

For the RCS infegrity and heat removal safety fumctions, as well as the emergency operating
procedures effectiveness, the RG 197 indicated that the measurement of a single key variable were
not sufficient to assure the accomplishment of a given safety fimction. Where nmltiple vanable were
needed to assure the accomplishment of a giving safety function, it was essennal that they each be
considered key variable snd measurad with high quality instrumentation.

Address the consistency with the RG 1.97 pnidance referenced above for the proposed relocation of
the RCS hot leg and cold leg temperature instruments out of the standard TS.

Response:

The plant EOPs confain guidance for responding to reactor tnp andfor safety injection wnitiation that
addresses three critical stages of an event: recovery of critical safety functions; immediate accident
diagnosis and mutigation to achieve a safe, stable state; and long term recovery to move from a safe,
stable state to a cold shutdown condifion. The critical safety function and the accident diagnosis and
mitigation stages primanty consist of assurmg adequate core cooling and an adequate heat sink. The
plant EOPs direct the operators to monitor core temperature and RCS subcooling as the most
appropriate means of diagnosing an approach to nadequate core cooling. The EOP backeround
documents typically list the CETs as the preferred means of satisfying these requirements. For
LOCAs, 31.flow can also be wsed as a secondary indicator of adeqna{e core cooling. Other
mdlcatlons such a3 hot leg RTDs are available to provide additional information thar these functions
are being satisfied. It should also be noted that the measurement range of the hot leg RTDs (as well
as cold leg RTDs) is very limited {e.g., ~600°F) and therefore the RTDs are not a useful indicator of
madequate core cooling. The most direct indications for ensuning an adequate heat sink are the CETs,
SG Water Level and AFW Flow mdications. The EOPs base the response to an inadequate heat sink
{£-0.3, “Heat Sink™) on the SG Water Level and AFW Flow wdications. Other indications such as
hot and cold leg RTDs and RCS subcooling moniters can be used as secondary indicators of adequace
heat sink.

The PAM instrumentation that should be included in the plant Techmical Specifications should only
be the primary means of accident diagnosis and mitigation to achieve a safe, stsble state, which would
satisfy Criterion 3 or 4 of 10 CFR 50. 36(c)(2)u). B&ckup mummlentauon, while useful, should not
be included in the plant Technical Specifications, since it does mot satisfy Criterion 3 or 4 of
10 CFR 50.36(c)(D(y.  Thus, the proposed relocation of the RCS hot Ieg and RCS cold leg
temperature indications cut of the Technical Specifications is consistent with the application of
Criterion 3 or 4 of 10 CFR 50.36(c)(2)(ii) fo these indications.
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Request for Additional Information (RAIs)
[Received May 3, 2007 via an e-mail fromn S. Peters (NRC) NRC to C. DiMuzie (V)]

Background

Regulatory Guide (RG) 1.97 provides an acceptable method for complying with the Commission’s
regulations to provide instnunentation to monitor plant variables and systems during and after an accident.
Each operating reactor has been reviewed against the recomimendations of RG 1.97.

The NRC staff recognizes that the goal of WCAP-13981 is to justify changes to the bist of variables that
each licensee includes in their post-accident monitoring (PAM) technical specifications (TSs). The basis
for the justification in WCAP-15981 is to inchude variables that satisfy 10 CFR 30.36(c)(2X(11) Criterion 3
or 4 in the PAM T83. However, the NRC staff has the responsibility to ensure that changes to a licensee’s
PAM TSs are reviewed to determine if these changes also constitute changes m the licensee's
commitments to RG 1.97. Therefore, any propesed change in type of category of a variable related to
WCAP-15981 could be a deviation from RG 1.97 and would peed {0 be reviewed as a potential genenc
- deviation from RG 1.97.

Any changes in the type or category of instrumentation provided by a licensee would need to be
submitted to the NRC staff for review as a potential deviation from the licensee's commitment to RG 1.87.
However 2 change in a variable’s Type A status could be done under the provisions of 10 CFR 30.59 and
would not need to be submitted to the staff for review unless the change inchided a previously
unreviewed deviation or a TS change. A change that mvolved a vanable that is currently a Category 1,
Type B, C, D, or E variable and is also being declared a Type A vaniable or 15 currently a Type A variable
and 1s reverung back to only being a Ca“egon 1, Type B, C. D. or E vaniable could be done under the
provistons of 10 CFR 50.59.

Response:

As discussed in the response to General Conmment No. 2 from the Plant Systerns Branch that is containad
in Awachment 1 to W0G-06-104, the Regulstory Guide 1.97 reclassificadion of the instnunentation was
performed to reflect how the instrumentanon i3 currently utilized in accident management, as opposed to
the classification identified when the original plant specific Regulatory Guide 1.97 evaluations were
performed. For consistency. the Regula{ory Guide 1.97 classification should be consistent with the
instrumentation proposed to be included in the PAM Technical Specification. Criteriz 3 and 4 of
10 CFR 50.36 were utilized to determine whether the instrumentation should be included in the PAM
Technical Specification, not the Regulatory Guide 1.97 reclassification of the instnunentation.

. Instrumentation that was classified in WCAP-15981 as Regulatory Guide 1.97 Type A satisfies 10 CFR
5036(cH(2Hu) Criterion 3. Instrumentation that provides primary information needed to permit the
operators to take mamual actions for which po autematic actions are provided to satisfy a DBA safety
funciion {Type A definition) are part of the primary success path that functions to mitigate 3 DBA that
either assumes a faiture of or presents a challenge to the Integnity of a fission product bamier (Cnterion 3
definition). Non-Type A instrumentation that was classified in WICAP-13981 as Regnlatory Guade 1.97
Category 1 sarsfies 10 CTR 50.36(c)(2)(i1) Cnterion 4. The non-Type A instnanentation that provides
direct mdication on the accomplishment of a safety fimction (Category 1 definition) are those which the
probabilistic risk assessment has shown to be zignificsnt to public health and safety (Critenion 4
definition). All other imstrumentation that has a lower Regulatory Guide 1.97 classification does not
satisfy Criterion 3 or 4 of 10 CFR 50.36 and should not be inchuded in the PAM Technical Specification.
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Conversely, all insmumentation that does not meet either Criterion 3 or Criterion 4 of 10 CFR
50.36{c)(2)(ii) should not be classified as either a Regulatory Guide 1.97 Type A or Category 1 indication.

The reclassification of the instrumentarion proposed fo be included in the PAM Technical Specification
was performed solely to determine whether if satisfied Critenia 3 and 4 of 10 CFR 30.36, not with respect
to the classifications and categories of design and quabficaton critenia assoclated with Repulatory
Guide 1.97. A licensee’s commitments to Reaulaton Guide 1.97 are not changed by the proposed
changes to the PAM Technical Specification.

RAI1Part A

The purpose of the May 16, 2003, RAI Question 1 was to enswre that, with the proposed
WCAP-15981 changes, key Category 1 variables would remain that provide. information for each
Regulatory Guide 197, “Critenia For Accident Monitoring Instrumentation For Nuclear Power
Plants,” Categor}-' 1 finction Gie., Reactivity Conzrol. Cere Cooling, Maintaining Reactor Coolant

System (RCS) Integnity, Mamtaining Containmient Integrity, Fuel Cladding, Reactor Coolant Pressure

Boundan, Contammem Primary “Coolant System Status, Secondary System Status, Auxiliary
Feedwater (AFW) System Status, ‘and Containment Rad:ahon)

The PWROG should indicate which variables are considered the key variables for each Category 1
function listed i RG 1.97. If there is a determination that a RG 1.97 Category I function should be
downgraded ‘o Category 2 or 3, provide additicnal justification directly addressing the potential
downgrade of the fimcticn.

Response:

As discussed In Sectien 3 and sunvuarized in Table 10 of WCAP-15981, the following variables are
censidered key vanables for each of the Category 1 functions listed in Regulatorv Guide 1.97:

Reactrvity Control — Power Range Neutron Flux Indication

Core Ceoling — Core Exat Temperature, RCS Pressure (Wide Range) High Head Safety Injection
Flow and RAWST Level Indicanons

Maintaining Reactor Coolant System Integrity — RCS Pressure (Wide Range), Containment
Pressure (Vv ide Range) and Core Exit Temperature Indications

Maintaining Centainment Integrity — Containment Pressure (Wide Range)} and Penetration Flow
Path Containment Isolation Valve Position Indications

Fuel Cladding ~Core Exit Temperature Indications

Reactor Coolant System Pressure Boundary — RCS Presswe (Wide Range), Core Exit
Temperature, Pressurizer Level Contamment Pressure (Wide Range) and SG Level (Vnde
Range) Indications

Containment — Containment Pressure (Wide Range) Indication

Primary Coolant System Status — RCS Pressure (Wide Range), Pressurizer Level and Core Exit
Temperamre Indications

Secondary System Status — SG Level (Wide Range) and SG Pressure Indications
Auwxiliary Fesdwater or Emergency Feedwater System Status - AFW Flowrate Indication
Containment Radiation — Containment Area Radiation Indication
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Table 11 of the WCAP summarizes the basis for reclassification of the current Category 1 variables
contained in Technical Specification 3.3.3, “PAM Instrumentation,” of NUREG-1431, that are
proposed to be relocated to licensee controlled documents. '

RAIlPartB.

The PWROG should discuss how Cntenion 1 of 10 CFR 30.36(c)(2)(u) 1s met for each vanable
{Neuron Flux source range, RCS Hot Leg Tenperature, RCS Cold Leg Teraperanue, Reacior Vessel
Water Level, Containment Sumup Water Level wide range, and Condensate Storage Tank Level) in
Table 11 of WCAP-15981 that is being proposed for removal from the TS.

Response:

10 CFR 5036 {c}2)(1) Criterion | states “Installed insmumeniation that s used to detect, and indicate
in the confol reom, a significant abnormal degradation of the reactor coolant pressure boundary.”
The instrumentation that satisfies Criterion 1 is comained in Technical Specification 3.4.13, “RCS
Leakage Detection Insgumentation,” of NUREG-1431. The LCO requirements in Technical
Specification 3.4.15 are not impacted by the changes proposed to Tecknical Specification 3.33 of
NUREG-1431.

Regulatory Guide 1.43, “Reactor Coolant Pressure Boundary Leakage Detection Systems,” identifies
acceptable methods for selecting RCS leakage detection systems. Therefore Criterion | of
10 CFR 50.36 (c)(2)(i1) is not impacted by the variables identified in Table 11 of the WCAP that are
proposed to be relocated from Technical Specification 3.3.3 of NUREG-1431.

RAI1Part C.

Based on the responses to the May 16, 2003, RATs and a review of WCAP-13981_ it became apparent
to the NRC staff that the PWROG was recommending changes in RG 1.97 type classifications for a
number of RG .97 variables. The NRC staff has identified the following change recommendatio
where further information 15 needed: '

a. RG 157 recommends Type B Category 1 Neutron Flux source range instrumentation for function
* detection and accomplishment of mitgation of Reactivity Control. WCAP-15981 recommends
that Neutron Flux source range be classified as Type B Category 3.

Provide justification and include the variable(s) that would provide information for fimction
detection snd accomplishment of mitigasion of Reactivity Control

Response:

As discussed on page 29 in Section 5.1 of the WCAP, the Power Range Neutron Flux indication
provides the most direct indication of the accomplishment of the Reactivity Control safety
fimetion.  The Source Range Neumon Flux indication provides the verification of the automatic
actuation of the Reactor Protection System (RP3} and is therefore, a Type B variable. In addition,
the Source Range Neutron Flux indication provides diagnestics of continmed subcriicality during
RCS cooldown and depressunization and is therefere, a Category 3 variable. '

b. RG 197 recommends Type B, Category 1 RCS Hot Leg Tenmperature instrumentation for
function detecton, accomplishment of mitigation, verification, long term surveillance for Core
Cooling. WCAP-15981 recommends that RCS Hot Leg Temperature be classified as Type B,
Category 3. : :
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Provide justification and include the variables that would provide informaron for function
detection, accomplishment of mitigation, venification, and long term surveillance of Core
Cooling.

Response:-

As discussed on page 36 in Section 5.1 of the WCAP, the Core Exit Temperature indication
provides the most direct indication of the accomplishment of the Core Cooling fimction. The
RCS Hot Leg Temperature indication provides confirmatory information to indicate. whether the
Core Coohng safety function is being accomplished and is therefore, a Type B wvariable. Tn
addition, the RCS Hot Leg Tempexanue indication provides backup diagnosties to the Core Exit
Temperature and High Heat SI Flow indications and is therefore, a Categm}r 3 vaniable.

¢. RG 1.97 recomunends Type B, Category 1 RCS Cold Leg Teniperature ingmmentation for
function detection, accomplishment of mitigation, verification, and long term surveiilance for
Core Cooling. WCAP-13981 recommends that RCS Cold Leg Tempera*ure be classified as
Tvpe B, Cateﬂon 3

Provide jusification and include the variables that would provide information for function
detection, accomplishment of nmtigation, venfication, and long term surveillance of Core
Cooling.

Response:

As discussed on page 36 in Section 5.1 of the WCAP, the Core Exit Temperature mdication
provides the most divect indication of the accomplishment of the Core Cooling fimction. The
RCS ColdLeg Temperamre mdication prevides confinmatory information to indicate whether the
Core Coohnz safety function is being acconmplished and is therefore, a Type B variable. In
addition. RCS Cold Leg Tempersm:e indication provides backup diagnostics to the Core Exit
Temperature and High Head SI Flow indications and is therefore, a Category 3 variable.

d  RG 197 recommpends Type B, Category I RCS Pressure wide range ipstumentation for finction
- detection, accomplishmen: of mitigation, verificaton, and long remm surveillance of Core
Cooling and function detection and accomplishment of mitigaton for Maintaining RCS
Integrity and Type C, Category 1 instrumentation to prowvide detection of potential or actual
breach, accomphshment of mutigation, and leng term surveillance of Reactor Coolant Pressure
Boundary. WCAP-15981 recommends that RCS Pressure wide range be classified as Type A,
Category 1.

Although RCS Pressure wide range would be classified to be Type A, Category 1, would it also
Temain as a Type B, Category | vanable and 2 Type C, Category { vanable? If not, provide
Justification and mnclude the variables that would provide key information for function detection,
‘accontplishment of mitgation, verification, and long term surveillance of Core Cooling; fimction
detection and accomplishment of mitigaton for Maintaining RCS Integrity; detection of
potential or actual breach, accomplishment of mitigation, and long term surveillance of the
Reactor Coolant Pressure Boundary.

Response:

For the purposes of detenmining the instrumentation that should be mclnded in the Techuical
Spectfications, ie., that satisfies Criterion 3 or 4 of 10 CTR 50.36 () 2)31). the “highest”

Regulatory Guide 19 Type (A) and Category (1} was identified. since this instnonentation
satisfies either Criterion 3 or 4. The instrumentation may also be classified as other Types and
Categories, however that information is not necessary to determine whether it shonld be included
m the Technmical Specifications, only the highest Regulatory Guwde 197 Type (4) and
Category (1} is eeded for this determination.
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The RCS Pressure Wide Range indication is a Type A, Category 1 vanable, and therefore it
satisfies Criteria 3 and 4 of 10 CFR 50.36 {c}{(2)(i1).

The RCS Pressure Wide Range indication is also a Type B, Category 1 variable for the Core
Cooling and the Maintaining RCS Hntegrity safety functions and 2 Type C, Categary 1 variable
for the Reactor Coclant Pressure Boundary safety function.

e. RG 1.97 recommends Type B, Category 1 Reactor Vessel Water Level or Coolant Inventory
_ instrumentation for vernfication and accomplishment of mitigation of Core Cooling.
WCAP-15981 recommends thar Reactor Vessel Water Level be classified as Type B, Category 3.

Provide justification and include the wariables that would provide information for verification and
accomplishment of mitigation of Core Cooling.

Response:

As discussed on page 36 in Section 3.1 of the WCAP, Core Exit Temperature indication provides
the most direct mdication of the accomplishment of the Core Cooling safety finction. The
Reactor Vessel Level Istrumentation System (RVLIS) indication provides confirmatory
information to indicate whether the Core Cooling safety function is being acconrplished and 1s
therefore, a Type B variable. The issues associated with the use of the RVLIS indication are
discussed further in the response o RAI No. 3 of the March 5, 2007 RAIs. RVLIS provides

- backup diagnostics to the Core Exit Temperature indication and is therefore, a Category 3
variable.

£ RG 197 recommends Tvpe B. Category 1 Containment Sump Water Level wide range
instrumentation for function detection, accomplishment of mitigation, and venfication of
Maintaining RCS Integrity and Type C, Category | Contaimment Sump Water Leve] wide range
instrumentation for detection of breach, accomplishment of mitigation, verification, and long term
aurveillance of Reactor Coolant Pressure Imtegrity. WCAP-15981 recommnernds thai
Containment Sump Water Level wide range be classified as Type B, Category 2.

Provide jusdfication and ‘include the variables that would provide informstion for fimetion
detection, accontplishment of mitigation and verification of Maintaining RCS Imtegrity. Also
provide justification and include the variables that would provide information for detection of
breach, accomplishment of mitgation, verificadon, and long term surveillance of Reactor
Coolant Pressure Boundary.

Response:

As discussed in Section 5.1 of the WCAP, the Core Exit Temperature (3ee page 36 of the WCAP)
and RCS Pressure Wide Range (see page 31 of the WCAP) indications provide information of the
accomplishment of the Maintaining RCS Integrity safety function following an accident. The
RCS Pressure Wide Range, Pressurizer Level {see page 34 of the WCAP) and SG Water Level
Wide Range {see page 35 of the WCAP) indications also provide information of the
accomph<hment of the Reactor Coolant Pressure Boundary safety function. The Containment
Sump Water Level Wide Range mndication (see page 37 of the WCAP) provides information to
indicate whether the Core Coolmg safety function can be accomplished when RWST switchover
to recirculation occurs. While the Confainment Sump Water Level Wide Range indication can
provide a direct indication of the potensial degradation of the RCS pressure boundary, it 13 not the
only indication or the most direct indication that can be used for this diagnosis. Degradation of
the RCS pressure boundary can more appropriately be indicated by the SI Flow and Pressunzer
Level indications. Therefore, Containment Suntp Water Level Wide Range indication is a
Type B variable. In addition, the Containment Sump Water Level Wide Range indication
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provides information on the status of ECC recirculation flow delivery and is therefore, a
Category 2 variable.

The Containment Sump Water Level Wide Range indication only provides backup information to
other pnmary indictors for identifying the accomplishment of the Maintaining RCS Integnity
safety fimction, and is a Type B, Category 3 vaniable. Also, the Contaimment Sump Water Level
Wide Range indication only prov vides backup information to other primary indictors for
identifying ¢ the aocomphshmem of the Reactor Coolant Pressure Integrity safer} function and is a
Type C, Category 3 variable.

g RG 1.97 recommends Type C, Category 1 Core Exit Temperature nstrumentation for detection
_of potential for breach, accomplishment of mitigation, and long term surveillance of Fael
Cladding. WCAP-15981 reconuuends that Core Exit Temperature be classified as Type A,
Category 1.

Althongh Core Exit Temperature would be classified as Type A, Category 1, would it also remain
as a Type C, Category 1 variable? If not, provide justification and include the variables that
would provide key mformaton for defection of porential for breach, accomplishment of
mitigation, and long term surveillance of Fuel Cladding.

Response:

For the purposes of determining the insgumentation that should be included in the Techrical
Speaifications, ie., that satisfies Criterion 3 or 4 of 10 CFR 30.36 (c)(2}(D). the “highest”
Regulatory Guide 1.97 qu;e (A) and Category {1} was identifiad, since this instnunentation
satisfies either Critennon 3 or 4. The instrumentation may also be classified as other Types and
Categornies, however that information is not necessary to determine whether it should be included
in the Technical Specifications, only the hxﬂi}est Regnlazor\. Gude 1.97 Type (A) and
Category (1} iz needed for this determination.

The Core Exit Temperature indication is a Type A, Catepory 1 variable and therefore satisfies
Criteria 3 and 4 of 10 CFR 30.36 ()(2)(1).

The Core Exit Temperature indication is alse a Type C. Category 1 vanable because it provides
information for identifying the Fuel Cladding safety fimction (as well as a Type B, Category 3
variable because if sausfies the Core Cooling safety function) as discussed in Regulatory
Guide 1.97. )

b, RG 197 reconmends Type C, Category 1 Containment Prezsure wide range instnumentation for

detection of potential for or actual breach, and accomplishment of mitigation of the Containment.
WCAP-13981 recommends that Containment Pressure wide range be classified as Type A,
Category 1.
Although Containment Pressure wide range would be classified az Type A, Category 1, would it
also remain as a Type C, Category 1 vamable? If not, provide justification and include the
vartables that would provide key mformation for detection of potential for or actual breach and
accomplishment of nutigation of the Containment.

RG 197 also recommends Type B, Category | Conizinment Pressure mstmmentation for
fimction detection, accomplishment of mitigation, and verification of Mnaintaining RCS
Integrity; function detection, accomplishment of mitgation, and verification of Maintaining
Containment Integrity; and Tvpe C, Category 1 Containment Pressure instrumentation to
provide detection of breach, accomplishment of mitipation, verification, and long term
survelliance of the Reactor Coolant Pressure Boundary.

Confimm that Containment Pressure would remain as a Type B, Category 1 variable for fumction
detection, accomplishment of mitigation, and verification of Maintaining RCS Integrity, as a
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Type B, Category 1 varable for fimction detection, zccomplishmen: of mitigation, and
verification of Matntaining Containment Integrity, and as a Type C, Category 1 variable for
detection of breach, accomplishment of mitigation, venification, and long term surveillance of the
Reactor Coolant Pressure Boundary.

Response:

In WCAP-13981, the Containment Pressire Wide Range indication is classified as a Type B,
Category 1 variable for identifying the accomplishment of the Maintaining RCS Integrity safety
function; a Type B, Category 1 varizble for identifiring the ac compihhmeux of the \flammmma
Contamment Integnty safew function; and a Type C, Category 1 vanable for identifving the
accomplishment of the Reactor Coolant Pressure Boundary safety finction.

i RG 197 recommends Type D, Category 2 High Head SI Flow insmumentafion to monitor
operation of Safety Injection Svstems WCAP-15981 recommends that High Head SI Flow be
clazsified as Tj,peB Category 1.

Although High Head SI Flow would be classified as Type B, Caregory 1, would it also remain as
a Type D, Category 2 variable? If not, provide justfication and inchide the variables, along with
the category classifications, that would provide kev information on the operation of the Safety
Injection Systems.

Response:

For the purposes of detennining the instrumentation that should be included i the Technical
Specifications, i.e., that satisfies Criterion 3 or 4 of 10 CFR 50.36 (c)(2)(ii), the “highest”
Regulatory Guide 1.97 Type (A) and Category (1) was identfied, since this mstrumentation
satisfies ether Criterion 3 or 4. The instrumentation may also be classified as other Types and
Categories, however that information is not necessary to determune whether it should be mcluded
in the Technical Specifications, only the highest Regulaiory Guide 197 Tvpe {A) and
Category (1} is needed for this determination.

The High Head SI Flow indication is a Regulatory Guide 1.97 Type B, Categon 1 vanable and
therefore satisfies Criterion 4 of 10 CFR 50.36 {c)(2)1}.

The High Head SI Flow indication is also a Type D, Category 2 variable becanse it provides
eformation to identify the accomplishment of the Safety Injecrion Systems safety function.

j. RG 197 recommends Type D, Category 2 Refueling Water Storage Tank (RWST) Level
instrumentation to monitor operation of the Safety Injection Systems. WCAP-13981
recommends that RWST Level be classified as Type D, Category 1. For plants where switchover
to recirculation is based on RWST level indication rather than RWST Level slarm, WCAP-13981
is recommending that RWST Level be classified as Type A, Category 1.

. Althoush RWST Level would be classified as a Type A, Category 1 vaniable for some plants,
would it also remain as a Type D, Category 1 variable? If not. provide justification and include
the variables, along with the category classifications, that would provide key information on the
operation of the Safety Injection Systems.

Response:

For the purpeses of determining the insmumentation that should be included in the Technical
Specifications, ie., that satisfies Crterion 3 or 4 of 10 CFR 30.36 (c)(2)n), the “highest™
Regulatory Guide 197 Tvpe (A) and Category (1} was identified. since this instumentation
zatisfies etther Critenion 3 or 4. The instrumentation may also be classified as other Types and
Categonies, however that information i3 not necessary to desernyine whether it should be included
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in the Technical Specifications, only the Mghest Regulatory Guide 1.97 Type (&) and
Category (1) is needed for this determination.

The RWST Level indication is a Regulatory Gude 1.97 Tyvpe A, Category 1 venable for some
plants, and therefore satisfies Criteria 3 and 4 of 10 CER 30.36 (c}(2)(11). as discussed in the RAT
above.

For other plants, RWST Level indication is a Type D, Category 1 variable because it provides
information on the accomplishment of the Safety Injection Systems safety function.

The RWST Level mdication i5 also a Type D, Category 2 vanable because it provides indication
of operation of the Safety Injecticn Systems safety fincaon.

k. RG 197 recommends Type D, Category | Pressurizer Level msaumentation to ensure proper
cperation of the pressurizer in the Primary Coolant System. WCAP-15681 recommends that
Pressurizer Level be classified as Type A, Category 1.

Although Pressurizer Level would be classified as Type A, Category 1, wonld it also remain as a
Type D, Category 1 variable? If not, provide jnstificadon and inchude the vanables that would
provide the key information to ensure proper operation of the pressunzer in the Primary Coolant
System.

Response:

“For the purposes of determining the instramentation that should be included i the Techmical
Specifications, ie., that satisfies Criterion 3 or 4 of 10 CFR 3036 {2z, the “highest”
Regulatory Guide 197 Type (&) and Category (1) was wdennfied, since this mstrumentation
sattsfies erther Criterion 3 or 4. The instrumentation may also be classified as other Types and
Categories, however that infonnation 1s not necessary to determune whether it should be mchuded
in the Technical Specifications., only the hxchest Regulatory Gude 197 Type {A) and
Category (1) 1s needed for this deternmnation.

The Pressurizer Level indication is a Type A, Category I vanable and therefore satsfies Critenia
3 and 4 of 10 CFR 50.36 (c)(2)(i1).

The Pressurizer Level indication is also a Type D, Category 1 vanable based on providing
information o enswre proper operation of the pressurizer in the Primary Coolant System zafety
fimetion.

1 RG 197 recommends that Type D, Category i Steam Generator Water Level wide range
instnupentation menitor operation of the Secondary System. WCAP-13981 recommends that
Steam Generator Water Level wide range be classified as Type A, Category 1.

Although Steam Generator Water Level wide range would be classified as Type A, Category 1,
would it also remain s a Type D, Category 1 vanable? If not, provide justification and include
the variables that would provide the key information to montitor the operation of the Secondary
System.

Response:

For the purposes of determiming the instamentation that should be included in the Techmical
Specifications, ie.. that satisfies Cniterion 3 or 4 of 10 CFR 5036 (c)}(2)(n), the “highest”
Regularory Guide 1.97 Type (A) and Category (1) was ideniified, since this instrunentation
satisfies exther Critenion 3 or 4. The instrumentation may also be classified as other Types and
Categoriez, however that information is not necessary to defernune whether it should be included
in the Techmical Specifications, only the hghest Regulatory Gude 1.97 Type (A} and
Category (1) is needed for this determination.
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The SG Water Level Wide Range indication is a Type A, Cafegory 1 vanable and therefore
satisfies Criteria 3 and 4 of 10 CFR 5036 (c}(2)(ii).

The SG Water Level Wide Range indication is5 also a Type D, Category 1 vanable because it
provides information to monitor the operation of the Secondary System safety finction.

m RG 1.97 recommends that Type D, Category 2 Steam Generator Pressure instrumentation momnitor
operation of the Secondary Systern. WCAP-15981 recommends that Steam Geperator Pressure
be classified as Type A, Category 1. _

Although Steam Generator Pressure would be classified as Type A, Category 1, would it also
remain as a Type D, Category 2 variable? If nof provide justification and include the variables,
along with the category classifications, that would provide backup information for the Secondary
System. '

Response:

For the purposes of determining the insgumentation. that should be included in the Technical
Specifications, ie., that satisfies Criterion 3 or 4 of 10 CFR 30.36 (c)(2):i), the “hghest”
Regulatory Guide 1.97 Type (A) and Category (1) was idenfified, since this instrumentation
“satisfies either Criterion 3-or 4. The instrumentation may also be classified as other Types and -
Categories, however that mfonmation iz not necessary to determine whetber it should be included
in the Technical Specifications, only the highest Regulatory Guide 1.97 Tvpe (4) and
Category (1} i3 needed for this determination.

SG Prezsure indication is a Type A, Category | variable and therefore satisfies Criteria 3 and 4 of
10 CFR 30.36 (c)(2)(u).

SG Pressure indication is alse a Type D, Category 2 variable because is provides informasion on
the Secondary System safety fumction

1. RG 1.97 recommends Type D, Category 2 AFW Flow instrumentation to monitor the operation of
the AFW System. WCAP-15981 recommends that AFW Flow be classified as Type B,
Category 1.

Although AFW Flow would be classified as Type B, Category I, would it also remain as a
Type D, Category 2 vanable? If not, provide justification and mclude the vanables that would
provide backup information for monitoring the operation of the AFW System.

Response:

For the purposes of determining the instumentation that should be included in the Technical
Specifications, i.e., that sausfies Criterion 3 or 4 of 10 CFR 3036 (c}(2)ii). the “highest”
Regularory Guide 1.97 Type (A) and Category (1) was identified. since this instrumentation .
satisfies either Criterion 3 or 4. The instrumentation may also be classified as other Types and
Categories, however that information is not necessary to determine whether it should be included
in the Technical Specifications, only the highest Regulatory Guide 1.97 Type (4) and
Category (1} is needed for this determimation.

The AFW Flow indication is a Type B, Category 1 variable and therefore satisfies Cnterion 4 of
10 CFR 30.36 ().

The AFW Flow indication is also a Type D, Category 2 varisble because it provides information
for monitering the operation of the AFW System safety function

0. RG 197 recommends Type D, Category 1 Condensate Storage Tank Level instrumentation to
ensure waier supply for AFW in the AFW System. WCAP-15981 recommiends that Condensate
Storage Tank Level be classified as Type B, Category 2.
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Althongh Condensate Storage Tank Level would be classified as Type B, Category 2, would it
also remam as a2 Type D, Category 1 vanable? If not, provide mustification and include the
variables that would provide information to ensure water supply for AFW in the AFW Svstem.

Response:

As discussed on page 35 in Secion 5.1 of the WCAP, the Condensate Storage Tank Level
indication provides mformation on whether the SG heat sink can be maintained from this source
and 15 therefore. a Type B vanable. The Condensate Storage Tank Level indication does not
provide information to indicate the operation of the AFW System safety function, which is
provided by AFW Flowrate (see page 36 of the WCAP) and 5G Level Wide Range indications
(see page 33 of the WCAP). Therefore, Condensate Storage Tank Level indication is not
considered to be a Type D vanable for the SG hear sink function. In addition, the Condensate
Storage Tank Level indication provides information indicating long term AFW System safety
fimction operating sfatus and is therefore, a Category 2 v ariable. The key varisbles that proude
the indications of the accomplichment of the heat sink zafety function are the SG Level Wide
Range {see page 33 of the WCAP) and ATW Flow (see page 36 of the WCAP) indications.
Therefore, the Condensate Storage Tank Level ndication is not considered to be & Category 1
variable.

The Condensate Storage Tank Level indication is also a Type D, Category 3 variable because it
provides infonnation to mndicate the operation of the auxiliary feedwater system and is a backup
variable for momitoring the operation of the AFW System safety function.

p. RG 197 recommends Type E, Category 1 Contaimment Area Radiation high range
instrumentation for detection of significant releases. release assessment, long term surveillance,
and emergency plan actustion for Containment Radiation. WCAP-15981 recommends that
Containment Area Radiation high range be classified as Type C, Category 1.

Although Confamment Area Radiation high range would be classified as Type C, Category 1.
would it also remain as 2 Type E, Category 1 vaniable? If not, provide justification and include
the variables that would provide the key information to ensure detection of significant releases,
release assessment, long tenm surveillance, and emergency plar actavion for Containment
Radiation.

Response:

Tor the purposes of determining the instrumentation that should be included in the Technical
Specifications, ie. that satishies Criterion 3 or 4 of 10 CER 30.36 (c)2)i1), the “h.lghest
Regulatory Gmide 197 Type (A) and Catego:y (1) was identified, since this instnonentation
satisfies either Cniterion 3 or 4. The instrumentation may also be clazsified as other Types and
Categories, however that ieformation 1s not necessary to desermine whether it should be mcluded
in the Techmical Specifications; only the highest Regulatory Guide 197 Type (A) and
Category (1} iz needed for this determination.

The Containment Area Radiation High Range md:catxon is a Type C, Category 1 and therefore
satisfies Criterion 4 of 10 CFR 50.36 ().

The Contamment Area Radiation High Range indication is also a Type C. Category 3 vaniable
because it indicates operation of the Reactor Coolant Pressure Boundary safety function.

The Containment Area Radiation High Range indication is also a Type E, Category 1 variable
because 1t provades key information to ensure a release assessment for the Containment Radiation
safety function.
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In response to the May 16, 2005, RAT Question 4, the PWROG stated that Neumon Fhux source range
instmumentation does not meet either Criterion 3 or 4 of 10 CFR 30.36{c){2)(1). However, the
PWROG stated, “In the longer term, the potendial for recrticality 1s only a concem durmg RCS
depressurization o cold shutdown conditions for accident sequences where sigmficant borated waser
has not been injected into the RCS. In this case, the EOPs mstruct the operators to determine the
required RCS shutdown boron concentration and then borate the RCS o the required level before
proceeding with RCS cooldown and depressurization.” This appears to argue that Boron
Concentration information is important to the operator and therefore, Boron Concentration wenid
satisfy Criterion 4 of 10 CFR 50.36{(c}(2)(i}. Furthermore, the respense to RAT Question 4 does not
indicate what instnumentation would be used to detect a retumn to cnficality. Provide information on
the instrumentation used to detect a refurn to crificality.

Based on the argument presented either Neutron Flux source range or Boron Concentration meet
Criterion 4 of 10 CFR 30.36 {c}(2)(1i) and should be included in the PAM TS. Address these 1ssues.
This question requests information similar to the information requested in item 1k above.

Response:

The EOPs instruct the operaters to determine the required RCS shutdown boron concentration and
then borate the RCS to the required level before proceeding with RCS cooldown and depressurization.
The EOPs recommend that the determination of the boron concentration be determined from RCS
samplings, as opposed to boron concentration indications. The RCS boren concentration is
considered o be the primary method used to determine the potential for a retum to crticality during
RCS cooldown and depressurization following an accident  The EOPs direct the operator to verify
the boron concengation by an RCS sample. Additionally, boron conceniration is typically net
indicated in the control room, or if indicated in the contrel room, it is not used in the EOP decision
making. Therefore, neither the Neuton Flux Scurce Range indication, as discussed in the May 16,

2005 RAT 4 response referred to above, nor the RCS boron concentration satisfy Crirerion 4 of 10
CFR 30.36(c)(2)(i).

In response to May 16, 2003, RAT Queston 7. the WOG stated that AFW Fiow and Steam Generater
Level instnmentation provide information for diagnosing issues related to the performance of the
AFW system. The primary diagnosis used in the EOPs for inadequate AFW perfonnance 1s AFW
flow. The secondary symptom used in the EOPs to diagnose inadequate AFW performance is
decreasing Steam Generator Level. Condensate Storage Tank Lev el 15 not used in the diagnosis of
inadequate AFW performance.

WCAP-15981 recommends that AFW Flow be redasnﬁed as a Type B, Category 1 vanable, but does
not specify which RG 1.97 safety system function the AFW Flow performs WCAP-15981 also
recommends that since Condensate Storage Tank Level does mot satisfy Critenon 3 or 4 of
10 CFR 50 36(c32)(11), Condensate Smxage Tank Level be reclzhsxﬁed a3 a Type B, Category 2
variable.

However, the PWROG bhas not addressed which Type D vanables provide key information
conceming AFW Flow system status. What variables provide AFW System Status? Is WCAP-15981
recommending that, in addition to the Type B classification of AFW flow and Condensate Storage
Tank Level, it should also be classified as a Type D vaniable? Would this recommendation include
AFW Flow as the Type D, Category 1 key variable for the AFW System Stams and Condensate
Storage Tank Level as a Type D, Category 2 vanable? This question requests information that is
similar fo information requested m items In and 1o above.
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Response:

For the purposes of determining the instrumentation that should be included in the Techmical
Specifications, 1.e., that satisfies Cntenon Jordof 10 CER 5036 (c)(})(li) the “highest” Regulatory
Guide 1.97 Type (A) and Category (1) was identified, smce this insmumentation satisfies either
Cnterior 3 or 4. The instriumentation may also be classified as other Types and Categones, however
that mformation is not necessary to determine whether it should be included in the Technical
Specifications, only the highest Regulatory Guide 1.97 Type {A) and Category (1) is needed for this
determination.

The Condensate Sterage. Tank Level indication does not satisfy either Cnterion 3 or Crifenon 4 of
10 CFR 50.36(c)2){(11) and therefore should not be included in the Techmical Specifications. Based
on the discussion on page 35 in Section 3.1 of the WCAP, dus indication should be a Type B,
Category 2.

As discussed above in response to RAT No. 1 Part C, paragraph (o), the Condensate Storage Tank
Level mdication 15 also a Type D, Category 3 variable. :
The AFW Flow indication is a Type B, Category 1 vanable as discussed on pages 36 and 37 in
Section 3.1 of the WCAP, and therefore safisfies Criterion 4 of 10 CFR 50.36 (c)(2)(11).

The AFW Flow indication also provides information on AFW System safery function, and is also a
Type D, Category 2 variable.

4. Note (1) of Tables 10 and 11 of WCAP-15921 read, “Onrly the lighest RG 1.97 classification is
shown in this table” RCS Pressure wide range, Core Exat Tenperature, Contaiument Pressure wide
range, RWST Level, Pressunizer Level, Steam Generator Pressure, AW Flow, and Containment
Area Radiation high range are listed 1o Table 10 of WCAP-15981 as currently classified as Type A,
Category 1. RCS Hot leg Temperature, RCS Cold Leg Temperature, Containment Sunip Water
Lewel wide range, and Condensate Storage Tank Level are histed in Table 11 of WCAP-13981 as
currently classified as Type A, Category 1. Listing only the highest classificadion is misleading.
Tables 10 and 11 sheuld hst all type and categery information appheable to each vanable in that ¢able.
Response:

For the purposes of determining the instrumentation that should ‘be included in the Techmical
Specifications, 1.e., that satisfies Criterion 3 or 4 of 10 CER 30.36 (c)(2}(31), the “highest” Regulatory
Guide 1.97 Type (A) and Category (1) was identified, since this instrumentation sausfies either
Crterion 3 or 4. The instrumentation may also be classified as other Types and Categories, however
that information is not necessary to derenmine whether 1 should be included in the Technical
Specifications, only the highest Regulatory Guide 1.97 Type (A} and Category (1) is needed for this
determination. Therefore not all Regulatory Guide 1.97 Tvpes and Categories for each instrument
were identified in the WCAP, since this information was not needed to determine the instrumentation

that should be inclnded in the PAM Technical Speclﬁcamm and the WCAP was not revised to
inchude this information.

The associated RAI 1 Part C responses that identified the addiional Regulatory Guide 1.97 Tvpes and
Categories for each of the instruments discussed above are 1dentified below.

Power Range Neutron Fhix — See RAI 1 Part C (g}
RCS Hot Leg Tenperature — See RAL 1 Pant C (b)
RCS Cold Leg Temperature — See RAT 1 Part C (¢)
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RCS Pressure {Wide Range) — See RAI 1 Part C (d)

Reacror Vessel Water Level — See RAY 1 Part C (e)

Containment Sump Water Level (Wide Range) — See RAI 1 Par C ()
Core Exit Temperature — See RAI 1 Pant C (g)

Containment Pressure (Wide Range) — See RAI'1 Part C (b)

High Head SI Flow — See RAL 1 Part C (i)

RWST Level - See RAI 1 Part C (j)

Pressurizer Level — See RAI 1 Part C (k)

Steam Generator Water Level (Wide Range) — See RAI 1 Part C (D
Steam Generator Pressure ~ See RAI 1 Part C (m)

AFW Flow—See RAI 1 Part C (m)and RAI 3 -

Condensste Storage Tank Level — See RAT 1 Part C (o) and RAI 3
Containment Area Radiation (High Range) — See RAI 1 Part C (p)

5, The PAROG indicaied in Table 11 of WCAP-15981 that the sowrce range neutron flux indication
provides verification of sutomatic actuation of RPS, and diagnostics of continued subcriticality dunng
RCS cooldown and depressurization. Therefore, the PWROG reclassified the source range neutron
flux indicaton a3 a B3 varisble, claimed that it does not satisfy either Critenion 3 ord of
10 CFR 50.36(cX2)ii}, 2nd proposed to remove it from the TS.

In SRP Section 15.4.6, the NRC staff requires that at least 15-mimutes be available from the time the
cperator is made aware of an unplanned boron dilution event to the time 2 total loss of shudown
margin occurs during power cperation, startup, hot standby, hot shutdown and cold shutdown. A
warning ame of 30 ninutes is required during refueling.

Discuss how the sonrce range neutron flux instnnuent was used for Westinghouse plants to meet the
SRP 15.4.6 guidance, and justify that the sowrce range neutron flux indicatton and alarm do not
satisfy Criterion 3 of 10 CFR 50.36(c}(2)(ii), which states that 3 TS LCO is required for a structure,
system, or component that is part of the primary success path and which fimctions or actuates to
mifigate a design basis accident or transient that either assumes the failure of or presents a challenge
to the integnty of a fission product barrier. .

Response:

The PAM Technical Speciﬁca'zion is only applicable in Modes 1, 2, and 3 {i.e., only to accidents
oceurring in Modes 1, 2, and 3}. Therefore the boren dilution anah is will only be discussed for
those modes.

SRP Section 15.4.6 addresses the analysis of unplamed boron ditution events (BDE). In the analysis
of a BDE in Mode 1 with the rods in automatic controf typically credits an alamm to alert the operator
that an unplaoned boron distion is occurming. The analysis of a BDE in Mode 1 with the rods in
manual conirol typically credits a reactor trip o mitigate the event and alent the operator that an
unplanned boron dilution is occurring.  The analysis of a BDE in Mode 2 typically credits a reactor
trip to mitigate the event and alert the operator that an unplanned boron ditution is occurring. The
analysis of 2 BDE in Mode 3 typically credits an alarm to alert the operator that an unplaxmed boron
dihation is occurring.  Therefore the boron dilution analyses performed in Modes 1, 2, and 3 either
credit an alarm or reactor Gip to alert the operat?r that an unplanned beron dilution is occnrmng.
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Addinonally, unless the operator would be stationed at and continuously monitoring the Source
Range Neutron Flux ndication, whick would be highly unlikely due to the other reqmred normal
centrol reom acdvities, the indication would not be very useful m detecting an wnplanned boron
ditution

Therefore, the Sowrce Range Neutron Flux indication does not sabsfy Caterion 3 of
10 CFR 50.36{c)2){(11) and therefore should not be included in the PAM Technical Specificaticn.
Applications of the Source Range Neutron Flux mstrumentation for Technical Specification 3.3.1,
“RTS Instimentason” and, if apphicable, Technical Specification 3.3.9, “Boron Dilution Protection

System,” are not addressed by WCAP-15981, since WCAP-15981 only addresses Techmical
Specification 3.3.3.
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- NUREG-1431 Changes

NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36

Agenda

Background
Objective of the Topical Report
Correspondence Chronolo gy

Methodology to Determine thé PAM Instrumentation that Satisfies
Criterion4 of 10CFR50.36

HRA Evaluation of Operator Actions for PAM Instrumentation Relocated

from the Tech Specs-
Instrumentation Utilized ERG CSF Status Trees
Plant Specific HRA Evaluation

Summary and Coriclusions
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- NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

Background

» WCAP-11618, “MERITS Program- Phase II Task 5 Criteria Apphcatlon
documents the results of the application of the NRC’s Interiny Policy

~ Statement Criteria to NUREG-0452

« NRC letter from Murley (NRC) to Newton (WOG) dated May 1988
documents the NRC staff review of the application of the NRC’s Interim
Policy Statement C 11te11a to NUREG-0452

-+ WCAP-11618 concluded that only Reg. Guide Type A instrumentation

satisfied any of the NRC’s Interim Policy Statement Criteria (Criterion 3)

-+ WCAP-11618 also concluded that Reg. Guide non- Type A, Category 1

instrumentation did not satisfy any of the NRC” s Interim Policy Criteria

including Criterion 4 P
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'NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 1I0CFR50.36
Bacl\ground (cont.)

* The Staff’s review documented in the May 1988 letter agreed that Reg,
Guide 1.97 Type A instrumentation satisfied Criterion 3 and concluded that
the Staff was unable to confirm the OGs conclusion that C ategory 1 PAM
instrumentation was not of prime importance in limiting risk-(C riterion 4)

~« The basis for the conclusion regarding Category I PAM instrumnentation

was that “recent” PRAs have shown the risk significance of operator
recovery actions required a knowledge of Category 1 variables, and that
“recent” severe accident studies showed s1gmhcant potential for risk
reduction from accident management
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of IOCFRSO 36

Background (cont.)

The Staff concluded that the OGs should develop further risk-based.
justification in support of relocating any or all Category | variables from

the STS

Tech Spec 3. 3 , “PAM Instmmentanon in NUREG-1431 contains a
Reviewer’s Note that requires Table 3.3.3-1 to include all Reg. Guide 1.97

T} pe A instruments, and all Reg. Guide 1.97 Category 1, non-Type A
mstruinents.n accordance with the unit’s Reg Guide-1.97 SER
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The safety analyses were review ed to determine which PAM 1
instrumentation prov ides the primary information that is essential for the
direct dccomphshment of specified manual actions for which no automatic
control is provided and that are required for safety systems to accomphsh
their safety functions for DBA or transients

NRC-PWROG Meeting to Discuss
- Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36

Objective of the Topical Report (WCAP- 15981)

The objective of the Topical Report is to determine which PAM
mstrumentation satisfies-C 1xte11a 3 and/or 4 of 10CFR50.36

Criterion 3: An SSC that is part of the primary success path and which

furictions of actuates to mitigate a DBA or transient that either assumes the

failure of or'presents a challenge to the integrity of a fission product barrier

This PAM instrumentation satisfies Criterion 3 of IOCFRSO 36

0.9
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

Objective of the Topical Report (cont.)

assessment has shown to be significant to public health and safety

Criterion 4: An SSC which operating experience or probabilistic risk

A methodology was developed to address the Staff request contained: in the
1988 NRC letter to develop a risk-based justification to support relocating
Category 1 variables that do not satisfy Criterion 4-of 10CFR50.36 out of
the STS -

This PAM instrumentation satisfies Criterion 4 of I0CFR350.36

This Topical Report will support the addition of an additional Reviewer’s
Note to Tech Spec 3.3.3 of NUREG-1431 that will provide licensees with

an option of revising their plant specific PAM Table to reflect the PAM

instrumentation that satisfies Criteria 3 and/or 4 of 10CFRS50.36 based

the methodolo gy contained-in WCAP-15981 » ot N
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36
Correspondence Chronology |
» The Topical Report was submitted for NRC review and approval on
September 17, 2004 (WOG-04-474)
 Responses provided to the first set of RAIs on Mai‘ch.20,,2006 (WOG-06-
104) -
+  WCAP revisions provided in response to a teleconference on August 10,
2006 (0G-06-259)
. Respons_es-iproﬁrided to the second set of RAIs on June 28, 2007
- (0G-07-292). |
* Responses provided to the third-set of RAIs on August 22, 2007
(0G-07-376) , | - |
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36
Methoddl’og_y to Determine the PAM Instrumentation that Satisfies
Criterion 4.¢f 10CFR50.36
o Identification of variables that show significant potential for risk reduction
from accident management comes from three sources
— PRAs to date focus on prevention of core damage and therefore are
useful in identifying variables that reduce risk by preventing core
damage. |
— SAMG is useful in identifying variables that reduce risk by preventing
- fission-product releases to the environment following core damage
— EPIP 15 useful in‘identifying variables that reduce risk by timely
1mpleinentation of offsite emergency preparedness activities

+ . The focus of the remainder of this presentation is on the PRA and the <oy,
prevent of core damage

LT o o i
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation

that Satisfies the Criteria of 10CFR50.36
Methodology (Continued)

+ The relationship of the PRA and PAM instrumentation must be understood

to determine the risk significance

— The PRA models all design basis and beyond design basis initiating
events

— The PRA accident scenarios-go beyond design basis single failures and
assumptions

— The PRA models operator actions to mitigate the accident scenarios to
determine a realistic CDF

10
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50. 36
Methodology (Continued)

* Operator actions modeled in the PRA are typically based only on

Emergency Operating P10c:edu1e (EOP) or Abnormal Operating Procedure
(AQOP) steps

— Actions assumed in the DBA analyses, and
— Actions to-respond to beyond design basis events
+  Notall EOP or AOP steps are modeled in the PRA

— Highly reliable operator actions, e. g.. coutlol AFW to maintain SG
level

~ Second and third l'évelrecovew actions based on their impact on risk
* All operator actions that have an‘impact on risk are modeled in the PRA
— Owners Group Peer Reviews ensure techmc,al adequacy of the HRA

11
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Cr1ter1a of I0CFR50.36

Methodology (cont.)

* The human reliability analysis (HRA) m the PRA assumes that
instruinentation is available to cue the operator to take prescribed actions
~ The HRA typically does not assign an instrumentation failure rate
— The HRA assumes that the instrumentation 1s available and accurate
when required, whether it is included 1n the Tech Specs or not
» The instrumentation is monitored once per shift by the operator viewing
the control board, e.g., Channel Checks, etc.
-+ Important instrumentation has multiple channels
» The operators are aware of instrumentation out-of-service and the methods
to compensate if an event occurs _
~« Operator training stresses that instrunentation readings need to be

validated by conelatlons with other instrumentation bet01e
any-major actions are performed

9.4
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFRS50.36

Methodology (cont.)

The availability of instrumentation, in regards to relocation from PAM
Tech Specs, to support operator actions modeled in the PRA is inherent in
the PRA risk importance determination

— The RAW value assuines that the operator actions always fails and measur es
the impact on risk

— Ther efore RAW provides an mdluation of the impact of instrument
unavaﬂabﬂlty on 1isk

If 'an operator action has a-low RAW value then the instrumentation to
support that action has low risk sighificance

If an operator action is modeled in the PRA, then the RAW value can be
used to determine the impact on risk of degraded availability

13
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

HRA Evaluation of Operator Actions for PAM

Instrumentation Relocated from the Tech Specs

For the operator actions modeled in the PRA, the impact of potentially
reduced availability 1s inherent in the risk importance determination

For operator actions not explicitly modeled in the PRA but are considered
to be highly reliable actions, an assessment would be required to determine

that the. operator action remains highly reliable, even in the event of
reduced wistrumentation unav allablht\

— e.g., SG level is multi-channel and also narrow range and wide range

For operator actions screened from the PRA based on contribution to risk,
an assessment would be 1equned to determine that the risk would not
. increase if the instrumentation unavailability increases

— Ifitis determined that the increase in instrumentation unavailability for
these operator actions, would increase risk, the mSmunentanon would
be retamed in the Tech Specs | P oo W

14 2%
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

C_riticali Safety Function (CSF) Status Trees

+ CSF Status Trees provide a second level of defense against a_transtent or an

accident progressing to core damage

The _Optiinal Recovery Procedures (t_he E-Series, including ES and ECA
procedures for Westinghouse plants) provide the expected operator actions for
design basis accidents and many beyond design basis events

The CSF Status Trees would typically only be used for beyond design basis
events

There are four levels of priority in the CSF Status Trees
~+ Only Red paths require inunediate attention

* Orange paths require immediate attenition when no Red paths are av,ail,able.' '

* Yellow and Green paths are to be addressed at the operator’s discretion
when time is available

Only Red and Orange CSF paths need to be considered
15 4:? :
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NRC-PWROGMeeting to Discuss
Determining the PAM Instrumentation
that Satisties the Criteria of 10CFR50.36

Instl umentation Utilized in Critical Safety Function (CSF)
Status Trees

. Subc11t1ca11ty CSF. St'itus Tree

— PR neutron flux 1s used to indicate a Red Path to FR-S.1 - PR neutron

flux 1s r1sk sigmificant m the generic PRA and will be retained in PAM
TS3.33

— IR SUR is used to indicate a Red Path to FR-S.1 — IR SUR is not risk
significant in the generic PRA (Appendix A) and will not be retained in
the PAM TS 3.3.3;. IR SUR needs to be addressed in the plant specific
1mplementation to determine its risk significance

—~ COTs and CALs (SR 3.3.1.7, SR 3.3.18,SR33.1.11)m TS 3.3.1
verify that IR and SR indications are available

- — IR and SR can be removed from TS 3.3.3 but will remain
controlled by TS 3 3.1 ‘
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

Instrumentation Utilized in Critical Safety Function
(CSF) Status Trees
e Core Cooling CSF Status Tree
— Core Exat Tempei-'amre (CET) 15 used to indicate a Red Path to FR-C.1
and Orange Pathto FR-C.2 - CET is risk significant in the generic PRA
and will be retamed m PAM TS3.33

~ Reactor Vessel Level (RVLIS) is used to 1nd1cate a Red Path to
FR-C:land an orange path to FR-C.2 when CET is less than the
setpoint value — RVLIS is not risk significant in the generic PRA
(Appendix A) and will not be retained in the PAM TS 3.3.3; RVLIS
nieeds to be addressed in the plant specific implementation to determine
its risk significance: |

17
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36

Instrumentation U tilized in Critical Safety Fun cﬁon (CSF)

Status Trees
o Heat Sink CSF Status Tree
— AFW Flow and SG level are used to mdicate a Red Path to FR-H.1 -

AFW Flow and SG level are 11sk significant i the generic PRA and
will be retained in PAM TS3.3.3

« Heat Sink CSF Status Tree uses SG Narrow Range level as a
primary indicator but operators are tlamed to also use SG Wide
Range level

« FR-H.1 procedure uses SG Wide Range level to initiate Bleed and
Feed which is risk significant in the PRA

« Only SG Wide Range level indication needs to be included ﬂ%;m
in the PAM TS 3.3.3. |
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36
Instr umentatlon Utilized in Critical Safety Function (CSF)
Status Trees

o Integrity CSF Status Tree

— RCS Cold Leg Temperature and RCS Pressure are used to indicate a
Red Path and an Orange path to FR-P.1

« Pressurized Thermal Shock (PTS) is not risk significant in the
generic PRA (Appendix A)

* Additional PTS analyses performed for the upcoming PTS
conclude that PTS is not risk significant

« Cold Leg Temperature indication will not be retained in the PAM
TS 3.3.3; Cold Leg Temperature indication needs to be addressed

in the plant specific implementation to determine its risk
significance

« OTDT and OPDT COTs and CALs (SR 3.3.1.7, SR 3.3.1. 10)

verify that Tavg and AT indications are available M

19
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NRC-PWROG Meeting to Discuss |
Determining the PAM Inst‘rumentation
that Satisfies the Criteria of 10CFR50.36

Instrumentation Utilized in Critical Safety Function (CSF)

Status Trees

- o Contamnment CSF Status Tree

= Containment Pressure 1s used to indicate a Red Path and an Orange
path to FR-Z.1; Containment Pressure 1s risk significant in the generic
PRA and will be retained in PAM TS 3.3.3 '

~ Containment Sump Level Wide Range is used to indicate an Orange
Patli to FR-Z.2: prevention of Containment Flooding is not risk
significant in the generic PRA (Appendix A)

. Conta_;i_m‘nent Sump Level Wide Range indication will not be
retained in the PAM TS 3.3.3; Contammient Level Wide Range
mndication needs to be addressed in the plant specific
‘implementation to determine its risk significance

20
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

Instrumentation Utilized in Critical Safety Function (( SF)

Status Trees
e. Inventory CSF Status Tree _ -

— All Paths are Yellow and therefore do not need to be addressed
1mmediately
— Pressurizer Level and RVLIS are sued to indicate Yellow Paths; RCS
Inventory using FR-1.1 through FR-L.3 are not risk significant in the
generic PRA (Appendix A). |
« Pressurizer Level is retained in PAM TS 3.3.3 for other risk
significant operator actions; RVLIS indication will not be retained
in the PAM TS 3.3.3; RVLIS indication needs to be addressed in -
the plant specific implementation to determine its AT
risk significance

oo
-
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Determining the PAM Instrumentation
that Satisfies the Criterta of I0CFR50.36

Plant Specific HRA Evaluation
Refer to the hiandout

o
[N
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Determining the PAM Instrumentation
that Satisfies the Criteria of I0CFR50.36

NUREG-1431 Changes

NUREG-1431 contains a Reviewer’s Note that requires Table 3.3.3-1 to

include all Reg. Guide 1.97 Type A instruments, andall Reg. Guide 1.97
C: ategory 1, non-Type A instruments in acc01c1a11ce with the mut’s Reg.

Guide 1.97 SER, therefore this is.a generic list of ulstnuneuts that must be

implemented on a plant specific basis

The plant specific lists of instruments varies from the generic list

An additional Reviewer's Note to Tech Spec 3.3.3 of NUREG-1431 will be

added that will provide licensees with an option of revising their plant

specific PAM Table to reflect the PAM instrumentation: that satisfies

Criteria 3 and/or 4 of 10CFR50.36 based on. the methodology contained m
WCAP-15981

The plant specific lists determined with the methodology in WCAP-15981
will also vary from the generic list So

23
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation |
that Satisfies the Criteria of 10CFR50.36

Summary and Conclusions

The methodology in WCAP-15981 will be applied on a plant specific basis
to determine the plant specific list of instrumentation to be included in

Table 3.3.3-1 based on determining whethel the wmstrumentation satisfies

Criteria 3 and/or 4 of 10CFR50.36

,Applvmg the methodology in WCAP-15981 does not remove any PAM

instrumentation from the plant design

‘Applying the methodology i in WCAP-15981 does not impact the plant

speclﬁc.Reg. Guide 1.97 analysis and SER

The plant specific list of PAM instrumentation.may be different from the

generic list based on applying the methodology on a plant specific basis

A T,

Vs O -
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NRC-PWROG Meeting to Discuss
Determining the PAM Instrumentation
that Satisfies the Criteria of 10CFR50.36

Sununary and Conclusions (cont.)

The relocation of PAM instrumentation for operator actions modeled in the PRA that are not
risk significant-and for hlghly f01 Thighly reliable operator actions that.are not risk significant

does not impact.the HRA, since the RAW value considers a complete failure of the operator

action, whicli corresponds to a coinplete failure of the instrumentation

A qualitative assessment will be performed for operator actions not modeled in the PRA to
determine whether other EOP or AOP procedures that are modeled in the PRA would be
effective in mitigating risk;, and those PAM instruments would be.included in the Tech Specs

Need a summary of the CSF Status Tree review

Need a summary of the plant specific HRA evaluation.
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Program Management Office

4350 Nerthern Pike
Nonroeville, Pennsylvania 15148

~

WCAP-15981-NP, Rev 0 (Non-Proprietary)
Project No. 694

October 4, 2007

N

0G-07-443

L
Document Controt Desk
1. §. Nuclear Regulatory Commission
Washington, DC 20355-0001

Subject:  Documentation of Agreement Reached at September 20, 2007 Meeting
Regarding WCAP-15981-NP, “Post Accident Mobpitoring Instrumentation
Re-Definition for Westinghonse NSSS Plants.” (LSC-0072 RI/MUHP-3038

References:

1. PWROG Letter, F. Schiffley io Document Control Desk, “Response to Requests for
Clanficstion of June 28, 2007 RAI Responses for WCAP-15981-NP, “Post Accident
Monttoring Insttumentation Re-Definition for Westinghouse NSSS Plants,” {LSC-0072
RIMUHP-3038),” OG-07-37, August 22, 2007, .

The purpose of this letter is to docurnent the agreement reached between the PWROG and the NRC
staff at the September 20, 2007 public meeling regarding the information to be included in the
Approved  version of WCAP-15981-NP, “Post . Accident Monitoring Instrumentation
Re-Defininon for Westinghouse NSSS Plants.” .

Following receipt of ilic Safety Evaluation for WCAP-15981, the PWROG will revise page 16 of
the approved version of WCAP-15981 to incorporate the information on the Westinghousc ERG
Critical Safety Function Status Trees presented in the Septamber 20, 2007 public mecting.

The PWROG is awaiting feedback from the NRC Special Projects Branch regarding the request
from the NRC Tech Spec Branch to include a markup of Tech Spec 3.3.1, "PAM Instrumentation,”
in the approved version of WCAP-15981. If we have to include a sample markup of Tech Spec
3.3.1 in the approved WCAP per your request, the Jetter transmitting the approved vession of the
WCAP 1o the NRC wil] need to state that the sample Tech Spec markup included in the WCAP
will be superseded by the associated Traveler when it is submitted for NRC review,

WCAP-15981-NP-A : September 2008 .
: Revision 0
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