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. August 29, 2007
Mr. Gordon Bischoff, Manager o '
Owners Group Program Management Office -
Westinghouse Electric Company -

P.O. Box 355

Pittsburgh, PA 15230-0355

SUBJECT:  FINAL SAFETY EVALUATION FOR PRESSURIZED WATER REACTOR
OWNERS GROUP (PWROG) TOPICAL REPORT BAW-2461, REVISION 0,
RISK-INFORMED JUSTIFICATION FOR CONTAINMENT ISOLATION VALVE
ALLOWED OUTAGE TIME CHANGE (TAC NO. MC5722) -

Dear Mr. Bischoff:

By letter dated January 14, 2005, the PWROG submitted Topical Report (TR) BAW-2461,
Revision 0, "Risk-Informed Justification for Containment Isolation Valve Allowed Outage Time
[(AOT)] Change," to the U.S. Nuclear Regulatory Commission (NRC) staff. By letter dated
May 16, 2007, an NRC draft safety evaluation (SE) regarding our approval of TR BAW-2461
was provided for your review and comments. By letter dated June 19, 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 TR BAW-2461 is acceptable for referencing in licensing
applications for the Babcock and Wilcox designed pressurized water reactors listed on page 21
of the enclosed final SE to the extent specified and under the limitations delineated in' the TR
and in the enclosed final 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 to 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 involved. License amendment requests that deviate from this TR will be

subject to a plant-specific review in accordance with applicabie review standards.

In accordance with the guidance provided on the NRC website, we request that PWROG
publish accepted proprietary and non-proprietary versions of this TR within three months of
receipt of this letter. The accepted versions shall incorporate this letter and the enclosed final
SE'after the title page. Also, they must contain historical review information, including NRC
requests for additional information and your responses. The accepted versions shall include
an "-A" (designating 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 appropriately, or
justify its continued applicability for subsequent referencing. ’

Sincerely,

~ IRAJ

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

vProject No. 694
Enclosure: Final SE

cc w/encl:

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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FINAL SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

TOPICAL REPORT BAW-2461, REVISION 0

"RISK-INFORMED JUSTIFICATION FOR CONTAINMENT ISOLATION VALVE

ALLOWED OUTAGE TIME CHANGE"

PRESSURIZED'WATER REACTOR OWNERS GROUP

PROJECT NO. 694

1.0 INTRODUCTION AND BACKGROUND

By letter dated January 14, 2005 (Reference 1), as supplemented by letter dated July 5, 2006
(Reference 2), the former Babcock and Wilcox (B&W) Owners Group, now members of the
Pressurized Water Reactor Owners Group (PWROG) submitted risk-informed Topical Report
(TR) BAW-2461, Revision 0, "Risk-informed Justification for Containment Isolation Valve
Allowed Outage Time [(AOT)] Change" (Reference 3), for U.S. Nuclear Regulatory Commission
(NRC) staff review. The intent of TR BAW-2461 is to support changes to the technical
specification (TS) AOT for designated primary containment isolation valves (CIV) by extending
the AOT to 168 hours from the current 4 and 72 hours consistent with the acceptance
guidelines in 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 4), and RG 1.177, “An Approach for Plant-Specific
Risk-Informed Decisionmaking: Technical Specifications,” dated August 1998 (Reference 5).
The term AOT, as used by TR BAW-2461, is intended to be functionally equivaient to the term
“completion time” (CT) as referenced by NUREG-1430, Revision 3, “Standard Technical
Specification for Babcock and Wilcox Plants” (Reference 6).

TR BAW-2461 stated that the proposed CT extensions will improve operational safety and
reduce unnecessary burden in complying with TS requirements. The extended CTs are also
intended to provide additional flexibility in the performance of preventive and corrective
maintenance of CIVs in modes 1, 2, 3, and 4, and reduce the potential for plant shutdown and
possible plant transients introduced by a mode change evolution. The PWROG CIV CT
evaluation concluded that the proposed CT risk impact, using the proposed methodology, is
within the acceptance guidelines stated in RG 1.174 and RG 1.177. _

1.1 Description of the Proposed Change
The risk-informed evaluation is applicable to penetration flow paths that have at least two CIVs,

or one ClV within a closed system. TR BAW-2461 specifically excludes the CIVs in the main
steam lines or other ClVs identified on a plant-specific basis to be risk significant for interfacing-
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system loss-of-coolant accidents (LOCAS). Thus, a plant-specific application of the proposed
BAW-2461 methodology may not be found acceptable in all cases.

The proposed change revises the TS for B&W Plants, NUREG-1430, Revision 3, Limiting
Condition for Operation (LCO); Section 3.6.3, “Containment Isolation Valves,” Conditions A and
C to extend the CT for an inoperable CIV. The CT for Condition A is revised from 4 hours to
168 hours. The CT for Condition C is revised from 72 hours to 168 hours. No change is
proposed by the PWROG for Condition B (i.e., a penetration flow path with two inoperable
CIVs). In support of BAW-2461, the TS Task Force (TSTF) submitted TSTF-498, Revision 0,
"Risk-Informed Containment Isolation valve Completion Times (BAW-2461)," by letter dated
December 20, 2006, to the NRC. TSTF-498 and the proposed TS revisions are not addressed
in this SE. The acceptability of the proposed TSs in TSTF-498 will be addressed in a separate
evaluation.

1.2 Related NRC Actions

TR BAW- 2461 is not related to or in response to any ongoing NRC activities (e ga., genenc
Ietters) ’ ,

2.0 REGULATORY EVALUATION

‘The CIVs heip ensure that adequate primary containment boundaries are maintained during
- and after accidents by minimizing potential pathways to the environment and help ensure that

the primary containment function assumed in the safety analysis is maintained.

NUREG-1430 states that‘CIVs form part of the containment pressure bouhdary and provide a

.means for fluid penetrations not serving as accident consequence limiting systems (ACLS) to

be provided with two isolation barriers that are closed on a containment isolation signal. These
isolation devices are either passive or active (i.e., automatic). Manual valves, deactivated
automatic valves secured in their closed position (including check valves with flow through the
valve secured), blind flanges, and closed systems are considered passive devices. Two
barriers in series are provided for each penetration so that no single credible failure or

-malfunction of an active component can result in a loss of isolation or leakage that exceeds

limits assumed in the safety analysis. One. of these barriers may be a closed system. These
barriers (typically CIVs) make up the containment isolation system.

The containment isolation signal closes automatic ClVs in fluid penetrations not required for
operation of engineered safety systems upon receipt of a high containment pressure or diverse
containment isolation signal to prevent leakage of radioactive material. Upon actuation of high
pressure injection, automatic CIVs also isolate systems not required for containment or reactor
coolant system (RCS) heat removal. Other penetrations are isolated by the use of valves in the
closed position or blind flanges. As a result, the CIVs (and blind flanges) help ensure that the
containment atmosphere will be isolated in the event of a release of radicactive material to

- containment atmosphere from the RCS following a design-basis accident (DBA). The LCO in

the TS ensures that the ClVs will perform their design safety functions to minimize the loss of
reactor coolant inventory and establish a containment boundary during an accident. The
operability requirements for CIVs help ensure that the containment is isolated within the time
limits assumed in the safety analysis.
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The DBAs that result in a release of radioactive material within containment are a LOCA, a
main steam line break, and a rod ejection accident. In the accident analysis, it is assumed that
ClIVs are either closed or function to close within the required isolation time following event
initiation. This ensures that potential paths to the environment through ClIVs (including
containment purge vaives) are minimized. The safety analysis assumes that the purge valves
are closed at event |n|t|at|on

2.1 Applicable Regulations
The regulations applicable to'the evaluation of TR BAW-2461 include:

Pursuant to Section 50.36 of Title 10 of the Code of Federal Regulations (10 CFR)

(Reference 7), a licensee’s TSs must have surveillance requirements (SRs) relating to test,
calibration, or inspection to assure that the necessary quality of systems and components is
maintained, that facility operations are within safety limits, and that the LCOs wili be met. The
LCOs are the lowest functional capability, or performance levels, of equipment required for safe
operation of the facility. When an LCO of a nuclear reactor is not met, the licensee shall shut
down the reactor, or foliow any remedial action permitted by the TS until the condltlon can be
met.

Furthermore, the CTs specified in the TSs must be based on reasonable protection of the
public health and safety. Therefore, the NRC staff must be able to conclude that there is
reasonable assurance that the safety functions affected by the proposed TS CT changes will be
performed in accordance with the DBAs identified in Chapter 15 of the licensee's final safety
analysis report (FSAR). As set forth in 10 CFR 50.36, a licensee’s TS must establish the LCOs
that contain certain information. This requirement includes CTs for structures, systems, and
components (SSCs) that are required for safe operation of the facility, such as CIVs.

The Maintenance Rule, 10 CFR 50.65, “Requirements for monitoring the effectiveness of
maintenance at nuclear power plants,” requires licensees to monitor the performance, or
condition, of SSCs against licensee-established goais in a manner sufficient to provide
reasonable assurance that SSCs are capable of fulfilling their intended functions. The
impiementation and monitoring program guidance of RG 1.174, Section 2.3, and RG 1.177,
Section 3, states that monitoring performed in conformance with the Maintenance Rule can be
used when such monitoring is sufficient for the SSCs affected by the risk-informed application.
In addition, 10 CFR 50.65(a)(4), as it relates to the proposed CIV CT extension, requires the
assessment and management of the increase in risk that may result from the proposed -
maintenance activity.

Appendix A of 10 CFR Part 50, General Design Criterion (GDC)-35, "Emergency core cooling,"
requires suitable redundancy in components and features, and suitable interconnections, leak’
detection, isolation, and containment capabilities to assure that the system safety function can
be accomphshed assuming a single failure.

Appendix A of 10 CFR Part 50, GDC-54, “Piping systems penetrating containment,” requires
those piping systems that penetrate primary containment be provided with leak detection,
isolation, and containment capabilities having redundancy, reliability, and performance
capabilities that reflect the importance to safety of isolating these piping systems.
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Appendix A of 10 CFR Part 50, GDC-55, "Reactor coolant pressure boundary penetrating
containment,” requires that each line that is part of the reactor coolant pressure boundary and
that penetrates the primary containment shall be provided with ClVs.

"-

Appendix A of 10 CFR Part 50, GDC-56, "Primary containment isolation," requires that each
line that connects directly to the containment atmosphere and penetrates the primary reactor
containment shall be provided with ClVs.

Appendix A of 10 CFR Part 50, GDC-57, “Closed system isolation valves,” requires that each
line that penetrates the primary reactor containment and is neither part of the reactor coolant
pressure boundary nor connected directly to the containment atmosphere to have at least one
CIV that shall be either automatic, or locked closed, or capable of remote manual operation.

Finally, 10 CFR 50.90, “Application for amendment of license or construction permit,” addresses
~ the requirements for a licensee desiring to amend its license, which include the TSs.

- 2.2 Applicable Regulatory Criteria/Guidelines

General guidance for evaluating the technical basis for proposed risk-informed changes is

" provided in Chapter 19.0, “Use of Probabilistic Risk Assessment (PRA) in Plant-Specific,
Risk-Informed Decisionmaking: General Guidance,” of the NRC Standard Review Plan (SRP),
NUREG-0800 (Reference 8). More specific guidance related to risk-informed TS changes is
provided in SRP Section 16.1, “Risk-Informed Decisionmaking: Technical Specifications.”

-l e

| RG 1.174, Revision 1, describes a risk-informed approach, acceptable to the NRC staff, for
licensees to assess the nature and impact of proposed permanent licensing basis changes by
considering engineering issues and applying risk insights.

RG 1.177 identifies an acceptable risk-informed approach, including additional guidance geared
toward the assessment of proposed TS CT changes. Specifically, RG 1.177 identifies a three-
tiered approach for the licensee’s evaluation of the risk associated with a proposed TS CT
change, as described below: ‘

. Tier 1 assesses the risk impact of the proposed change in accordance with acceptance
guidelines, as documented in RG 1.174 and RG 1.177. The first tier assesses the _
impact on operational plant risk based on the change in core damage frequency (ACDF)
and change in large early release frequency (ALERF). It also evaluates plant risk while
equipment covered by the proposed CT is out-of-service, as represented by incremental
conditional core damage probability (ICCDP) and incremental conditional large early
release probability (ICLERP). Tier 1 also addresses PRA quality, including the technical
adequacy of the licensee’s plant-specific PRA for the subject application. Cumulative
risks of the present TS change in light of past (related) applications, or additional
applications under review, are also considered.

. Tier 2 identifies and evaluates any potential risk-significant plant equipment outage
configurations that could result if equipment, in addition to that associated with the
proposed license amendment, is taken out-of-service simultaneously, or if other
risk-significant operational factors, such as concurrent system or equipment testing, are
also involved. The purpose of this evaluation is to ensure that there are appropriate
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restrictions in place such that risk-significant plant equipment outage configurations will
not occur when equipment associated with the proposed CT is implemented.

. Tier 3 addresses the licensee’s overall configuration risk management program (CRMP)
" to ensure that adequate programs and procedures are in place for identifying -

risk-significant plant configurations, resulting from maintenance or other operational |
activities, that may not have been considered when the Tier 2 evaluation was performed
and-appropriate compensatory measures to avoid such configurations were taken. The
CRMP ensures that equipment removed from service prior to, or during, the proposed
extended CT will be appropriately assessed from a risk perspective. Compared with
Tier 2, Tier 3 provides additional coverage to ensure that risk- -significant plant equipment

- outage configurations are identified in a timely manner, and that the risk impact of out-
of-service equipment is appropriately evaluated, prior to performing any maintenance
activity over extended periods of plant operation. Tier 3 guidance can be satisfied by
the Maintenance Rule (10 CFR 50.65(a)(4)), which requires a licensee to assess and
manage the increase in risk that may result from activities such as surveillance testing,
and corrective and preventive maintenance. The acceptability of the Maintenance Rule
for Tier 3 is subject to the guidance provided in RG 1.177, Section 2.3.7.1, including the
technical adequacy of the licensee’s Maintenance Rule program and PRA model for the
specific application.

RG 1.174 and RG 1.177 also describe risk acceptance guidelines, acceptable implementation
strategies, and performance monitoring plans to help ensure that the -assumptions and analysis
- used to support the proposed TS changes will remain valid. - The monitoring program shouid
include means to adequately track the performance of equipment that, when degraded, can
affect the conciusions of the licensee’s evaluation for the proposed licensing basis change. .

NUREG-0800, Section 6.2.4, “Containment isolation system,” provides deterministic evaluation
guidance and acceptance criteria for the review of the containment isolation system.

SRP Section 6.2.4, states that a closed system inside containment can be a containment
isolation barrier if it does not communicate with the RCS or containment atmosphere; is
protected against missiles and pipe whip; can withstand containment design temperature,
structural integrity test pressure, and LOCA transient conditions; and is seismic Category | and
Safety Class 2. Similar provisions apply to closed systems outside containment.

3.0 TECHNICAL EVALUATION

The NRC staff has reviewed the analyses in support of the PWROG's original submittal of TR
BAW-2461. The evaluation described in this section provides a description of the proposed
change, the review methodology used by the NRC staff, the key information used in the review,
the applicability of the proposed changes to the regulatory acceptance guidelines, and the NRC
staff's findings and conditions.

3.1 Description of the Proposed Change

The following NUREG- 1430 Rewsmn 3, LCO 3.6.3 Conditions, Required Actions, and CTs are
affected:
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. Condition A:

A new Required Action A.1 is proposed to address common cause failure (CCF), which
results in Required Actions A.1 and A.2 being renamed A.2 and A.3. '

The assbciated CT for Required Action A.1 (now Required Action A.2) is revised from
4 hours to 168 hours. »

. Condition C:
The associated CT for Required Action C.1 is revised from 72 hours to 168 hours.

In addition, new LCO 3.6.3 Conditions, Required Actions, and CTs are proposed for the main
steam line CIVs, and additional high-risk CIVs and penetration flow paths with closed systems,
as shown in TR BAW-2461.

TR BAW-2461 evaluated valves that have containment isolation functions. The proposed TS
changes are applicable to CIV penetrations containing two or more ClIVs in series or one CIV
within a closed loop system inside containment. The analysis also inciuded ClV maintenance
activities that cause the CIV to be inoperable as a pressure boundary and maintenance
activities that allow a CIV to remain functional as a pressure boundary. CIVs in the main steam
lines are explicitly excluded from the proposed CT extension based on a broader risk impact
than containment isolation and were not conducive to the methodology proposed by TR
BAW-2461. For ClVs located in a penetration flow path connected to the RCS, there is
possibility of an interfacing-system LOCA through exposure of low pressure piping to RCS.
pressure. The ClVs identified as risk significant for interfacing-system LOCA based.on a plant-
specific TR BAW-2461 and PRA evaluation (i.e., results are outside the acceptance guidelines
for ICCDP and ICLERP) will be specifically identified in the TS with the current CT retained.

Of the conditions identified in LCO 3.6.3, Conditions A and C were evaluated by TR BAW-2461.
The risk impact of two ClVs inoperable in a penetration (i.e., Condition B) was not evaluated by
TR BAW-2461. The CT for this configuration is generally limited by the LCO to a CT of 1 hour
and remains unchanged by the TR. For CIVs in ACLS flow paths, the proposed CT is only
applicable to the containment isolation function. An ACLS used for accident mitigation that
contain ClIVs that also function as containment pressure boundaries were evaluated only with
regard to the valve impact on loss of containment isolation. The CT limitations with respect to
ACLS function remain unchanged.

3.2 Key information Used in the Review

Key information used in the NRC staff’s review is contained in TR BAW- 2461 Chapter 3.0,
“Engineering Evaluation,” associated Sections 3.2, "Traditional Engineering Evaluation,”

Section 3.3, “Tier 1: Evaluation of Risk Impact,” and Section 3.4, “Tiers 2 and 3: Avoidance of
Risk-Significant Plant Configurations and Configuration Risk Management,” and Section 3.5,
“Maintenance Rule Monitoring Program,” of BAW-2461, dated January 2005, as supplemented
by PWROG letter dated July 5, 2008, in response to the NRC staff's request for additional
information (RAl).
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- 3.3 Comparison Against Regulatory Criteria/Guidelines

In accordance with SRP Chapter 19 and Section 16.1, the NRC staff's evaluation of TR
BAW 2461 to extend CIV CTs to 168 hours used the three-tier approach and the five key
principles outlined in RGs 1.174 and RG 1.177 and are presented in the following sections.

3.3.1 Traditional Engineering Evaluation

The traditional engineering evaluation addresses Key Principles 1, 2, 3, and 5 of the NRC
staff's philosophy of risk-informed decisionmaking, which concerns compliance with current
regulations and evaluation of defense in depth, safety margins, and performance measurement
strategies.

Key Principle 1: Compliance With Current Regulations

The extended CT proposed by TR BAW-2461 maintains compliance with the TSs. The
emergency core cooling system (ECCS) is designed to meet the requirements of 10 CFR 50.46
and GDC-35 of Appendix A to 10 CFR Part 50. Suitable redundancy in components and
features, and suitable interconnections, leak detection, isolation, and containment capabilities
are provided to assure that the system safety function can be accomplished assuming a single
active failure.  The unavailability of one ECCS frain, in addition to one of the injection lines
affected by the assumed break, will not compromise the ability of the ECCS to mitigate a
design-basis LOCA. Thus, with the inoperability of a single ECCS isolation valve to open, the
remaining ECCS train is sufficient to perform the design function of ECCS for mitigating a
design-basis LOCA. ,

The PWROG has evaluated the penetrations associated with the ECCS, which includes
portions of the decay heat removal system (DHRS) that serve as a part of ECCS, and their
supporting systems, and confirmed that their systems do not contain any containment isolation
valves which would close on a containment isolation signal and compromlse the safety function
of the mitigation system.

The proposed CIV CTs do not affect the design or function of these valves; therefore,
compliance with the GDCs is not changed by the proposed CTs. Also, if the basis for extending
the CTs is acceptable, then 10 CFR 50.36 will be met by establishing a TS LCO and

~appropriate SR for the ClVs. The basis in TR BAW-2461 for extending the CIV CTs is
risk-informed. The acceptance guidance for accepting CT changes for plants utilizing risk .
information is discussed in Sections 2.2 and 3.4.2 of this safety evaluation (SE).

' Based on the above, the NRC staff finds that the safety function of the ECCS will not be
affected by the proposed changes of CIV CT in TSs and-thus compliance with current
regulations is malntalned

Key Principle 2: Evaluations of Defense in Depth

The extended CT time proposed by TR BAW-2461 results in a small risk impact on containment
failure and bypass. Redundancy, independence, and diversity are maintained for the
containment isolation system. The balance between prevention, mitigation, and containment
integrity are maintained. Defense against CCF was evaluated and no new potential CCF
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mechanisms were identified. The proposed extended CIV CT does not rely on additional
operator actions or an over reliance on programmatic activities. The likelihood of an accident or
transient is not impacted. A licensee’s CRMP provides a means to identify and limit potentially
high risk configurations while a licensee’s implementation and monitoring program helps ensure
that the TR analysis remains valid for the proposed CIV CT. Based on the above, the NRC
staff finds that defense in depth is maintained. ‘

Key Principle 3: Evaluation of Safety Margihs _

The safety analysis assumptions or inputs to the safety analysis are not impacted by the
proposed extended CIV CT. The safety-analysis acceptance criteria, as stated in the updated

- final safety analysis, are maintained. The plant will be operated and maintained as before.

Therefore, the NRC staff finds that adequate safety margins are maintained.

Key Principle 5. Performance Measurement Strategies- Implementatmn and Monitoring
Program

Depending on the penetration’s risk significance and the frequency and length of time of the
CIV CT, the unavailability of the CIV and the containment isolation function may be impacted.
Therefore, a licensee adopting TR BAW-2461 will need to establish an implementation and
monitoring program including performance criteria, on a plant-specific basis, consistent with the
analysis assumptions and conclusions of the TR. The evaluation of the licensee’s
implementation and monitoring program is provided in Section 3.4.4 of this SE.

3.3.2 Staff Teéhnical Evaluation (PRA) - Key Principle 4

The proposed change to extend CIV CTs employs a risk-informed approach using risk insights
to justify changes to the CIV CTs. The risk metrics ACDF, ALERF, {CCDP, and ICLERP were

used by TR BAW-2461 to estimate the risk impact of the proposed changes and are consistent
with the acceptance guidelines of RGs 1.174 and 1.177.

The risk evaluation presented below addresses the NRC staff’'s philosophy of risk-informed

decision making, that if the proposed changes result in a change in risk, then the increase

should be small and consistent with the intent of the Commission’s Safety Goal Policy
Statement.

| 3.3.3 Description of the Proposed Methodology

The scope of the risk analysis as stated by TR BAW-2461 addresses the following situations:

. Penetrations that must close or stay closed to prevent a Iarge early release
following core damage.

. Penetrations that must close or stay closed to prevent loss of RCS inventory and
subsequent core damage, and large early release, from an interfacing-system
LOCA. '

. Penetrations that need to stay open, post-accident, to support an ACLS funcﬁon,

but may need to isolate later in the accident (or upon failure of the ACLS train).
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TR BAW-2461 used plant-specific PRA data provided by the participating PWROG utilities.
Participating PWROG plants were surveyed to develop a methodology and assumptions that

~ would-be applicable to participating licensees. Plant estimates for CDF, initiating events, risk
achievement worth (RAW) values, and additional information were collected from each
participating licensee. The most limiting PRA parameter estlmates from the participating plants
were used to evaluate the proposed CIV CT.

In addition, plant-specific ClV failure rate estimates for various valve types and failure modes
were also obtained from each participating plant. For each valve type, the median failure rate
was selected from the participating plant data for each failure mode. To limit the analysis
scope, TR BAW-2461 then selected the highest median failure rate for each failure mode and
applied that rate to all valve types. A review of generic data sources indicated that the values
selected by TR BAW-2461 are also consistent with these sources. .

Since plant-specific PRAs do not necessarily model the ClVs and systems in detail, the

PWROG provided specific qualitative and quantitative analyses using simplified models

~ applicable to each penetration flow path proposed for a CT extension. As a result, plant-
‘specific PRA models were not used for the TR BAW-2461 evaluation, except to provide limiting

baseline CDF, RAW, common cause beta factor, and component failure rate estimates.

TR BAW-2461 did not credit or screen on penetration'flow path line size. In the PWROG RAI
response, the PWROG clarified that the methodology assumes that any size penetration flow
path will have the potential to contribute to LERF.

The penetration configurations used in TR BAW-2461 are intended to be conservative. The
methodology assumed the limiting valve type for each penetration flow path analyzed. No
credit was given for ventilation or filtration, to limit the impact of a large early release. The

intent by the PWROG was to provide a methodology that wouid have generic applicability to the

participating plants. The NRC staff finds that the applicability and conservatism of the
assumptions used in the TR will need to be confirmed on a plant-specific basis. These
assumptions should include the acceptance guidelines for RG 1.174 and 1.177

The PWROG included the risk impact of both random pipe failure and CIVs installed in systems ‘

with non-seismically qualified piping. The TR BAW-2461 risk assessment for the proposed
extended CIV CT during Modes 1, 2, 3, and 4 also included valves in maintenance where the
pressure boundary is or is not maintained during the proposed CT.

In addition, TR BAW-2461 evaiuated partially opened ClVs, which have the potential to impact

. ACLS penetrations due to the CIV not meeting its containment isolation function, and possibly
not satisfying the ACLS function as well. The PWROG determined that a partially opened CIV
may further increase CDF and will impact LERF for the proposed CT extension, due to the
delay in isolating the penetration and due to the impact of the degraded mitigation system CDF
during the ACLS degraded condition (extended CIV CT). Therefore, the PWROG estimated
the increase in LERF by adjusting the CDF based on the loss of the ACLS flow path, in addition
o the LERF impact of the inoperable CIV.

For penetration flow paths connected to the RCS, there is potential for CDF to be affected in
addition to LERF due to an interfacing-system LOCA. The TR analysis addresses the
probability of a failed open CIV penetration flow path from the RCS to the environment.

]
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TR BAW-2461 stated that an interfacing-system LOCA is assumed to lead to core damage and
large early release, the effectiveness of mitigation systems besides containment isolation is not
considered significant. All failed open penetration flow paths with an RCS connection were
assumed to have CDF and LERF contributions. Licensee’s incorporating TR BAW-2461 will
need to confirm the above assumption for their plant specific implementation of BAW-2461
(i.e., interfacing-system LOCA mitigation is not credited). '

3.3.4 Analysis Approach

The CIVs were grouped into general categories as shown below.

. Penetration flow paths connected directly to the RCS.
. Penetration flow paths connected directly with the containment atmosphere.
. Penetration flow paths connected to a closed loop systém inside containment.

~ Additional subgroups .in each category identify penetration flow paths that have an ACLS

function and ones that do not. Normally closed (NC), and normaliy open (NO), ClVs and
seismic, and non-seismic, configurations were also included in the above categories.
TR BAW-2461 also considered non-seismically induced pipe failure and assumed that

_ non-seismic piping fails for a seismic event. The TR failure mode and effects analysis (FMEA)

and risk methodology assessed the ICCDP and ICLERP impact using the proposed CIV CT of
168 hours and the 72 hour ACLS CT for CIV configurations that impact an ACLS function.

The TR methodology evaluates single line penetration flow paths that are evaluated separately,
or in combination, depending on the penetration flow path configuration. To address additional
penetration flow path configurations (parallel valves), or multiple pathways, TR BAW-2461
provides additional guidance to evaluate this risk. . :

Each penetration CIV flow path category is subdivided into flow path configurations (A-thru G)
to-assess the potential risk of release paths to the outside environment given the inoperable
CIV. The CIV penetration flow path category risk result is combined with additional flow path
configurations to obtain the overall risk for each penetration flow path ICCDP and ICLERP
estimate. ‘

The TR BAW-2461 FMEA, and risk evaluation penetration flow categories, are based on piping
type (seismic, non-seismic), the failure mode of the CIVs, normal CIV position, ACLS function,
penetration flow path connection (i.e., RCS, containment atmosphere, closed loop) and other
criteria. The methodology qualitatively estimates ICCDP and ICLERP for each penetration flow
path class description (category) and configuration. The risk impact results are presented in
TR BAW-2461, Table 3-3, “FMEA and Risk Calculation for ClV Penetrations” as summarized
below.

Class Description 1 - Penetrations Connected to the RCS with no ACLS Function
This category is for penetration flow paths connected to the RCS but with no ACLS

function except containment isolation. ClVs, both NC and NO, are considered along
with the seismic capability, random failure, and exposure to RCS pressure on the
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associated piping. The general failure mode addressed by Category 1 is one CIV
inoperable and the second CIV failing to close, or remain closed, in an extended CT.

The TR analysis shows that for penetration flow paths with an inoperable CIV and less
than two closed valves connected to the RCS, and a low pressure, or environmental,
penetration flow path, the estimated risk did not meet the acceptance guidelines for
ICCDP and ICLERP as stated by RG 1.177. '

The following condition is-identified by TR BAW-2461 for this configuration.
. The extended CT will not be applied to CIVs in penetrations connected to the

RCS that have two NC CiVs if there are no other valves between the RCS and
the environment (i.e., low pressure piping or opening) that may be used for

backup isolation and cannot be confirmed closed. In that case, the operable CIV

will be verified closed within the orlglnal 4-hour CT, thus satlsfylng the TS
Required Action.

The specific penetrations where this is applicable, or where there is a risk
significance for ISLOCA (as determined by the plant-specific risk-informed
process including plant-specific LOCA analysis), will be identified on a
plant-specific basis prior to implementation of the proposed TS change. They
will be listed explicitly in the proposed TS revision, and the current CT W|Il be
retained.

Class Description 2 - Penetration Connected to the RCS with an ACLS Function

This category includes penetration flow paths connected to the RCS that have at least
two ClVs, an ACLS function, and a containment isolation function. The CiVs are either
NC, or NO initially. The general failure mode for this condition is the failure of the

- second CIV to close with one of the CIVs inoperable and in the proposed extended CT.
Since the penetration flow path has an ACLS function, consideration is given to the
position of the inoperable CIV. The interfacing-system LOCA risk for this category is
considered identical to the above Class 1 non-ACLS configuration with an inoperable
CIV. Therefore, the above conditions for Class Description 1 apply for Class 2 as well.

Class Description 3 - Penetrations Connected to Containment Atmosphere with no ACLS

Function

This category is for penetration flow paths connected directly to the containment
atmosphere with the ClVs providing containment isolation with no ACLS function. The
penetration has at ieast two ClVs. The failure mode addressed by this class is the
failure of the second CIV to close, or remain closed, when one of the ClVs is inoperable
and in the proposed extended CT.

Class Description 4 - Penetrations Connected to Containment Atmosphere with an ACLS

Function

This category is for penetration fiow paths connected directly to the containment
atmosphere that include an ACLS function and containment isolation. The penetration
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has at least two CIVs. The CIVs are NO, or NC, or partially open initially. The failure
mode considered for this category is the failure of the second CIV to close with a CIV
inoperable, and in the proposed extended CT. With an ACLS function, the evaluation
considered whether the inoperable CIV is confirmed to be open..

Class Description 5 - Penetrations Connected to a Closed Loop System Inside Containment

-This category is for penetration flow paths connected to a closed loop system inside
containment with no ACLS function. The closed loop system may interface with the
containment. atmosphere or the RCS via the steam generators. No ACLS function is
assumed for these penetration flow paths, with generally only one CIV and the closed
loop acting as the second barrier. Two failure modes are addressed: (1) the failure of
the closed loop inside containment with the CIV inoperable and in the proposed
extended CT, and (2) the failure of the CIV with the closed loop inside containment
inoperable for a pressure boundary not shared with the RCS. The closed loop is
considered a second barrier for the analysis and the proposed LCO 3.6.3, TS condition.

Class Describtion 6 - Penetrations Connected to Closed Loop Systems Inside Containment
with an ACLS Function

This category is for CIV penetration flow paths connected to a closed loop system inside
containment that aiso include an ACLS function. The closed loop system can interface
with containment atmosphere or the RCS via the steam generators. Two general failure
modes were considered: (1) the failure of the closed loop inside containment, given that
the CIV is inoperable and in the proposed extended CT; and (2) the CIV is inoperable,
given that the pressure boundary of the closed loop inside containment is inoperabie for
a pressure boundary not shared with the RCS. The closed loop is considered a second
CIV for the analysis and the proposed LCO 3.6.3, TS condition.

Overall, the PWROG evaluation concluded that penetration flow paths with direct connection to
‘the containment atmosphere, or closed loop systems inside containment, supported an
extended CIV CT and met the RG 1.177 acceptance guidelines for ICCDP and ICLERP. In
general, penetration flow paths that connect to the RCS also showed acceptable risk for an
extended CIV CT. However, the PWROG analysis for RCS penetration flow paths that connect
with low pressure piping outside containment did not result in an acceptable risk impact in all
cases due to ISLOCA potential. ’

3.4 Risk Evaluation

Key Principle 4. Risk Evaluation

The changes proposed by the licensee employ a risk-informed 'approach using risk insights to
justify changes to CIV CTs. The risk metrics ACDF, ALERF, ICCDP, and ICLERP used by the
PWROG to evaluate the impact of the proposed changes are consistent with those presented in

RGs 1.174 and 1.177. The evaluation of the TR risk evaluation is provided in the followmg
sections of this SE.

3.4.1 Tier 1: PRA Applicability and Insights



-13-

To simplify the analysis, the most limiting plant-specific valve type median failure rate (i.e., fails
open, fail closed, fails to remain closed) was selected for use in the analysis. The most limiting
plant-specific PRA parameters, including base CDF, from the participating plants were used.
The methodology also employed limiting plant-specific RAW values to account for the

" incremental risk of an ACLS function being out of service.

For the quantitative evaluation of the risk impact of extending the current CiV CT from 4 hours
or 72 hours to a proposed duration of 168 hours, the PWROG developed a methodology that
organized the various CIV penetrations into categories. These categories were then associated
with possible flow path configurations to complete the remainder of the flow path from the RCS
or containment atmosphere fo the environment. For each defined category and configuration,
the PWROG developed generic penetration flow paths to assess at-power risk for the
associated penetration flow path ClVs.

The methodology used in TR BAW-2461 is generic, and therefore, each participating licensee
requesting a ClIV CT extension will need to confirm the applicability of the TR BAW-2461
penetration flow path configuration results to its particular plant. A plant-specific analysis must
be performed to ensure the applicability of the TR with respect to penetration configurations
and CT risk impact for inoperable CIVs to ensure that the acceptance guidelines of RG 1.174
and 1.177 are met.

The licensee's analysis must be'appliéd to penetrations analyzed in TR BAW-2461. Any
additional CIV configurations, CT extensions, or non-bounding risk parameter values not
evaluated by TR BAW-2461 should be addressed by plant-specific analyses.

3.4.1.1 PRA Technical Adequacy

The objective of the PRA review is to determine whether the generic-risk assessments used in-
evaluating the proposed CIV extended CTs were of sufficient scope and detail. The NRC staff
reviewed the information provided in TR BAW-2461 and, based on the above discussion, the
NRC staff concludes that the PWROG adequately addressed the issue of capability and that
the risk analysis was of sufficient scope and detail to estimate the rlsk measures associated
with the proposed CIV extended CTs on a generic basis.

To ensure the applicability of TR BAW—2461 to a licensee’s plant, additional information on PRA
quality with respect to Tier 3 will be required by licensees addressing the following areas:

1. The plant-speciﬁc‘ PRA reasonably reflects the as-built, as-operated, plant.

2. Applicable PRA updates, including individual plant examination (IPE)/individual plant
examination of external events (IPEEE), peer reviews, and self assessment findings and
modifications. :

3. Conclusions of the industry/Nuclear Energy institute (NEI) peer review and self
' assessment, including the disposition of significant facts and observations applicable to

the proposed CIV extended CTs.

4. - PRA quality assurance programs/procedures.

-} -
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5. © PRA adequacy and completeness with respect to ‘evaluating‘; the proposed CIV CT
extension risk and applicability to the plant. -

3.4.1.2 PRA Insights

The.intent of TR BAW-2461 is to provide a generic methodology applicable to participating
PWROG plants. The risk impact of extending CIV CTs for various penetration configurations is
summarized in Table 3-3 of the TR. The results show that the risk impacts of the proposed CIV
CTs are generally within the ICCDP and ICLERP acceptance guidelines of RG 1.177. The
PWROG did not specifically address ACDF and ALERF in TR BAW-2461 regarding the
acceptance guidelines of RG 1.174. The PWROG stated that it is not expecting that on-line
CIV preventive maintenance will increase with the proposed 168-hour CIV. TR BAW-2461
further stated that the CIV maintenance unavailability will be monitored through the licensee’s
Maintenance Rulé program. To address this, licensee’s adopting TR BAW-2461 will need to
assess, on a plant-specific basis, the ACDF and ALERF acceptance guidance of RG 1.174,
including the expected frequency of entering the proposed CT and the expected mean CT for
CIV maintenance.

To implement TR BAW-2461, it is expected that a licensee would reference Table 3-3 to
develop plant-specific CIV penetration flow path configurations consistent with the TR. Once
the plant-specific configurations are established, any risk significant penetration flow paths are
to be identified and documented by the licensee as not eligible for an extended CIV CT based.

. on flow path or maintenance configuration. A licensee that implements TR BAW-2461, must

demonstrate, by plant-specific analyses, the applicability of the TR input parameter

assumptions and analysis with respect to its particular plant.

TR BAW-2461, through the PWROG RAI response dated July 5, 2006, adds a TS action to
address CCF for like valves within the original 4-hour inoperable CIV CT. The new action is
applicable to redundant valves in the same penetration with similar design. This new TS action
is to verify that the redundant CIVs are not susceptible to the same CCF mode prior to
extending the CT for the inoperable CIV. This is required because the methodology presented
in TR BAW-2461 does not specifically consider CCF in the evaluation to extend the CIV CT to

168 hours.

The TR BAW-2461 anélysis assumes oniy one CIV is in maintenance at any one time. While it
is not expected that muttiple CIVs will be out of service simultaneously during extended CTs,

- the TR does not preclude the practice. TS LCO 3.6.3, Note 2, allows separate condition entry

for each penetration flow path which could result in multiple simultaneous CIV CTs, which is not
consistent with the TR analysis.. Based on this, a licensee’s proposed TS LCO 3.6.3 must limit
the cumulative risk impact of multipie failed ClVs. The NRC staff concludes that a CIV in an
extended 168-hour CT should be specifically limited by LCO 3.6.3 such that only a single CIV is
in an extended CT at any one time. This will ensure that the conclusions of the TR continue to
be met (i.e., a single CIV in the proposed extended CT) and will maintain the current LCO 3.6.3
separate condmon entry provision. ,

In addition, the licensee must confirm that its Tier 3 CRMP addresses simultaneous inoperabie

CIV LCOs (i.e., separate condition entry) such that the cumulative CIV risk, including LERF, are
maintained consistent with the assumptions and conclusions of TR BAW-2461.
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3.4.1.3 PRA Uncertainty

The parameters used (e.g.,valve failure rates and PRA parameters) were based on limiting
participating plant-specific estimates. The valve failure rates were stated as being median
values obtained from the participating licensee plant PRA models with the limiting valve type
being used in the analysis. The PRA parameters were obtained through a survey of the
participating plants, with the limiting values selected. The PWROG, in its RAIl response,
performed sensitivity studies for the CIV failure rate and the individual system and pipe size
group failure rate. For the TR analysis, the PWROG selected the highest generic system and
pipe size group failure rate based on EPRI TR-102266.

Based on the TR methodology, penetration flow paths can be shown to be sensitive to pipe
failure rates. The PWROG, in its RAl response, demonstrated conservatism in the selection of
100 pipe sections per penetration flow path. The response also showed that using the highest
system and pipe size group failure rate shown in the EPRI report would result in an ICLERP
value within 5E-8 for these penetration flow paths. It is also noted that there are expected to be
a limited number of penetration flow paths in this category and that the pipe failure rate used in.
the analysis was based on the worst-case, generic pressurized water reactor (PWR) system
and pipe size group.

To evaluate the impact of valve failure rates on the analysis, the PWROG increased the valve
failure rates by a factor of 2. The increased valve failure rates did not change the conc!usmns
of TR BAW-2461, except for configurations associated with Category 1.4, and

Configurations E, F, and G. For Configuration E, the ICLERP increased from 3.6E-8 to 8.0E-8
and for Configurations F and G, ICLERP increased from 3.3E-8 to 6.6E-8. The ICLERP
estimates are greater than the RG 1.177 acceptance guidance of 5E-8 for Category 1.4,
Configurations E, F, and G. For the listed penetration flow path configurations, ICLERP is

impacted by pipe failures caused by a seismic event and the operable CIV failing to close. The

PWROG RAI response stated that there are few, if any, penetration flow paths that will meet
this category. In addition, the PRA parameters for these configurations were limiting, based on
plant-data, and the pipe failure rates are expected to be conservative, based on the system and
plpe size group number and associated number of pipe sections selected.

As a further check, the NRC staff reviewed NUREG-1715, Volume 3, "Component performance
study-Air-Operated Valves, 1987-1998," and Volume 4, "Component Performance Study-Motor-
Operated Valves, 1987-1998 Commercial Power Reactors” (Reference 9), data for motor-
operated and air operated valve failures. Although limited to motor-operated and air operated
valves, the data presented in NUREG-1715 shows that the CIV failure probability estimates
used by TR BAW-2461 are consistent with the failure rates given in NUREG-1715.
NUREG-1715 also indicated a statistically significant decreasing trend for both motor-operated
and air-operated valve failures on demand on a per fiscal year basis for risk important systems.

Based on the above, a licensee implementing TR BAW-2461 will need to confirm the above
penetration results on a plant-specific basis, such that the proposed CIV CT risk remains within

th'e'acceptance guidance of RG 1.177 and 1.174 and the analysis conclusions of
TR BAW-2461 for the plant-specific case.

3.4.1.4 External Events

- R
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Seismic Events

The impact of a seismic event is included in the TR CIV risk estimates with respect to non-
seismic pipe failures in penetration flow paths. No credit is given for non-seismic pipe in a
seismic event. Non-seismically qualified piping is assumed to always fail during a seismic
event. The seismic initiating event frequency and seismic CDF used in the TR BAW-2461 must
be verified as bounding for the plant-specific case, or plant-specific information, used. For
plants that used a seismic-margin analysis, a quantitative assessment of seismic CDF is not

- considered in the TR limiting seismic CDF estimate. Therefore, each licensee will need to

confirm that the seismic CDF referenced for TR BAW-2461 is bounding for its plant, or
incorporate a plant-specific seismic CDF estimate. In addition, the seismic initiating event
frequency will need to be defined and justified for each licensee implementing TR BAW-2461.

Additional seismic risk may contribute to the CIV risk estimates. For example, licensee’s should
confirm that seismic induced relay chatter (spurious CIV actuation - US| A46) or seismic
commitments/analysis/assumptions from the IPEEE have been resolved. Conclusions with ,
regard to containment performance (i.e, containment isolation including relay chatter) should be

‘confirmed with respect to the proposed 168-hour CIV CT.

Fire and High Winds, Floods, and Other External Events

TR BAW-2461 considered the contribution of fire/high winds and other (HFO) external events
with respect to the proposed CIV CT.to be a smali risk contributor compared to the failure
probability of the operable CIV. TR BAW-2461 based this conclusion on the probability of an
internal fire or external events occurring during the proposed CIV CT being sufficiently small.
However, the NRC staff is concerned that fire and external event risk may not be sufficiently
small with respect to the proposed 168-hour CIV CT. S

A review of the Crystal River, Davis Besse, and Oconee' IPEEE shows that CDF contribution .

. from fire risk for each plant is as follows:

. _Cryst'al Rivef, Unit 3- Fire CDF contribution estimated at 4E—5/year.

. Davis Besse- Fire CDF contribution estimated at 2.5E—5/yeér.
. . Oconee, Units 1, 2, and 3- Fire CDF contribution estimated at 5.0E-6/year.

A review of HFO events shows that the above licensees generally used a screening approach
and, therefore, did not quantitativety estimate a CDF contribution from HFO events. However,
HFO events, in some cases, (Oconee, Units 1, 2, and 3 for example) can contribute
significantly to overall CDF. '

Although TR BAW-2461 assumes the risk from external events to be insignificant with respect
to the proposed CIV extended CT, the TR assumes only the internal plant CDF in the analysis.
For some participating plants, internal fires and other external event risk may contribute
significantly to overall plant baseline risk, which may impact the TR methodology results such
that a plant-specific application of the TR BAW-2461 methodology may not be found acceptable
in all cases.
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In addition, RG 1.174, Section 2.2.5.5, “Comparisons With Acceptance Guidelines,” states that
for very small increases of CDF and LERF, as shown in Region lll, Figures 3 and 4 of
RG 1.174, a detailed quantitative assessment of baseline risk (internal and external events) is
not necessary and the change in risk would be considered regardless of whether there is a
calculation of the total baseline risk. There is no requirement to caiculate the total baseline risk.
However, if there is an indication that the risk may be considerably higher than 1E-4/reactor-

year for CDF (or 1E-5/reactor-year for LERF), then the focus should be on fmdmg ways to
decrease rather than increase the risk.

Therefore, the potential for external events should be assumed credible during the extended
ClV, and licensees implementing TR BAW-2461 must demonstrate that external event risk,
including fire, by either quantitative or qualitative means, will not have an adverse impact on the
- conclusions of the plant-specific application of TR BAW-2461. Specifically: (1) the risk from
.external events cannot make the total baseline risk exceed 1E-4/yr CDF, or 1E-5/yr LERF,
without justification, (2) the risk from external events (i.e., high winds, floods and other) should
-be specifically evaluated with respect to the extended CIV CT, and (3) fire risk shouid be
specifically addressed.

3.4.1.5 Cumulative Risk

With respect to past plant-specific license amendments or additional plant-specific applications
for a TS change under NRC review that have not been incorporated into the baseline PRA used
to evaluate the proposed change, the cumulative risk must be evaluated on a plant-specific
basis consistent with the guidance given in RG 1.174, Sections 2.2.6 and 3.3.2, and addressed
in a licensee's plant-specific application.

3.4.1.6 Transition and Shutdown Risk (CIV extended CT)
TR BAW-2461 did not provide a specific assessment of transition risk, although TR BAW-2461

gualitatively discusses transition risk as a potential reason to extend a CIV CT. The NRC staff
notes that the additional benefit to transition risk would only occur when unscheduled corrective

maintenance could not be completed within the proposed TS CT.. For failures occurring during

surveillance, transition risk should be considered, but this should have a limited impact on the
analysis. The proposed extended CIV CTs may provide additional flexibility in the performance
of preventive and corrective maintenance during power operation, including a reduced potential
for plant shutdown and possible plant transients introduced by this reactor mode change. With
respect to the proposed extended CIV CT, the transition risk averted may provide a gualitative
risk benefit, but is not credited or quantified in the risk evaluation performed by TR BAW-2461.

3.4.2 Tier 2: AVoidance of Risk-Significant Plant Configurations

For the Tier 2 analysis, a licensee must provide reasonable assurance that risk significant plant
equipment outage configurations will not occur when specific plant equipment is out of service,
in accordance with the proposed TS change. A Tier 2 program is intended to limit the
degradation of plant mitigation capabilities with a CIV out of service (LCO condition), such that
defense in depth is maintained. The TR BAW-2461 evaluation identified generic Tier 2
conditions as a result of the proposed CT extension for CIVs beyond those already identified by
the TSs, such as the redundant CIV on the same penetration, support systems, additional
equipment taken out of service, or equipment credited in the CIV CT evaluation.

’
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TR BAW-2461 also stated that ClVs subject to CCF evaluations are to be documented on a
plant-specific basis by licensees since the analysis performed by the TR assumed that no ClV
CCF would be present upon entering the extended CIV CT. Additionally, TR BAW-2461 is not
applicable to the main steam lines. Furthermore, certain other lines, identified as
risk-significant configurations with respect to interfacing-system LOCA, are excluded from

TR BAW-2461. These lines will be identified by licensees on a plant-specific basis when
implementing TR BAW-2461. For licensees adopting TR BAW-2461, a plant-specific
evaluation shouid be performed specific to Tier 2 with confirmation that the TR is applicable to
their plant.

3.4.3 Tier 3: Risk-Informed Configuration Risk Management

A Tier 3 program ensures that while a CIV'is inoperable, additional activities will not be
performed that couid further degrade the capability of the plant to respond to a condition the
inoperable CIV or system was designed to mitigate and, therefore, increase plant risk beyond
that assumed by TR BAW-2461. Tier 3 programs: (1) ensure that additional maintenance
does not increase the likelihood of an initiating event intended to be mitigated by the out-of-
service equipment, (2) evaluate the effects of additional equipment out of service during CIV
maintenance activities that would adversely impact CIV CT risk, such as from redundant
systems or.components, and (3) evaluate the impact of maintenance on equ:pment or systems
assumed to remain operable by the CIV CT TR BAW 2461 analysis.

Accordingly, a licensee should develop a program to ensure that it appropriately evaluates the
risk impact of out-of-service equipment before performing a maintenance activity. Licensees
can utilize the overall CRMP (as referenced in RG 1.177) through the Maintenance Rule -

(10 CFR 50.65(a)(4)) if the PRA risk assessment quality aspects of this program meet the
quality needs of a risk-informed licensing action. Specifically, the rule requires that, before
performing any maintenance activity, the licensee must.assess and manage the potential risk
increase that may result from a proposed maintenance activity. Therefore, a licensee’s
submittal must include a discussion on: (1) the licensee’s CRMP for assessing the risk
associated with removal of CIVs from service and (2) their conformance to the requirements of
10 CFR 50.65(a)(4), and the additions and clarifications outlmed in Section 2.3.7.2 of RG 1 177,
as they relate to the proposed CIV CTs.

TR BAW-2461 stated that a licensee’s CRMP will ensure that;

. No action or maintenance activity is performed that will remove equipment that is
functionally redundant to the inoperable CIV, including the redundant CIVs on
the same penetration and support systems for the redundant CIV

. No action or malntenance activity is performed that WI|| S|gn|f|cantly increase the
likelihood of challenge to the CIVs. Challenges to the ClVs include DBAs that
result in a release of radioactive material within containment (LOCA, main steam
line break, and rod ejection accident). Another challenge to the CIVs is the
removal of equipment from service that may cause a significant increase in the
likelihood of core damage while in the proposed CT, which may in turn mcrease
the large early release via the inoperable CIV.
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. No action or maintenance activity is performed that will remove equipment that
supports success paths credited in the CT risk evaluation. This includes the
other series valves, if any, credited in the risk assessment for RCS penetrations

-that otherwise would be at risk significant for.interfacing-system LOCA.

NUREG-1430 allows multiple simultaneous condition entries (TS 3.6.3, NOTE 2, “Separate
condition entry is allowed for each penetration flow path”) for LCO 3.6.3, but not for multiple
ClIVs associated with the same flow path (i.e., multiple inoperable CIVs in the same flow path
are limited by TS 3.6.3). However, multiple LCO 3.6.3 entries for single inoperable ClVs in
multiple penetrations would result in CDF, LERF, ICCDP, and ICLERP estimates which are
greater than those assumed in TR BAW-2461. Simultaneous muitiple TS entries and the
subsequent impact on risk were not specifically evaluated by the TR.

CTs, as implemented per the NRC staff findings and conditions of this SE, including limiting an
extended CIV CT to a single LCO entry at any one time, and the maintenance rule

(10 CFR 50.65(a){4)) are intended to limit the overall risk associated with extended CIV CT
interval maintenance. Because a CRMP does not typically include the containment isolation
function, and plant PRAs do not model all the CIVs, participating licensees-adopting '

TR BAW-2461 must include CIV plant-specific Tier 3 information in their plant-specific .
submittals regarding the estimation of ACDF, ALERF, ICCDP, and ICLERP within their
respective CRMP.

Therefore, CIV maintenance including m'ultiple simultaneous LCO entries for single inoperativé
ClVs in multiple penetrations must be evaluated on a plant-specific basis to ensure that the

TR BAW-2461 conclusions, including risk estimates of ACDF, ALERF, ICCDP, and ICLERP are

reasonable when. implementing the proposed CIV CTs.
3.4.4 Implementation and Monitoring Program

RG 1.174 and RG 1.177 also establish the need for an implementation and monitoring program
to ensure that extensions to TS CTs do not degrade operational safety over time and that no
adverse degradation occurs due to unanticipated degradation.or CCF.mechanisms. An

. implementation and monitoring program is intended to ensure that the impact of the proposed
TS change continues to reflect the reliability and availability of SSCs impacted by the change.
With respect to the proposed CIV CT, the appilication of the three-tiered approach in evaluating
the proposed CIV CTs provides additional assurance that the changes will not significantly
impact the key principle of defense in depth.

An implementation and monitoring plan should ensure CIV reliability and availability remains
consistent with (or bounded by) the CiVs performance assumed for the proposed CIV CT
extension and that the containment isolation function has not been adversely impacted.

RG 1.174 states that monitoring performed in conformance with the maintenance rule of

10 CFR 50.65 can be used when such monitoring is sufficient for the SSCs affected by the
risk-informed application. TR BAW-2461 is based on generic-plant characteristics, therefore,
each licensee adopting TR BAW-2461 must confirm plant-specific implementation and
monitoring of ClVs in accordance with the guidance of RG 1.174 and RG 1.177 in its individual
submittals. :
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TR BAW-2461 and the PWROG, in their RAI response, stated that to ensure that plant risk is
not adversely impacted by the proposed change, licensee’s will establish performance criteria
and track maintenance unavailability for the containment isolation system under the
maintenance rule program, 10 CFR 50.65. :

3.5 Comparison With Regulatory Guidance

The proposed change to provide an extended CIV CT meets the acceptance guidance of
RGs 1.174 and 1.177 and the guidance outlined in Chapter 19.0 and Section 16.1 of
NUREG-0800. The proposed CIV CTs do not affect the design or function of these valves;
therefore, compliance with the referenced GDCs is not changed by the proposed CTs. Also,
with the basis for extending the CTs shown to be acceptable, then 10 CFR 50.36 is also met.

3.6 TR BAW-2461 Revisions

1. TR BAW-2461, Table 2-1 will be revised to add an LCO Required Action to address
‘ CCF in the redundant CIV.

2. To clarify the PWROG intent of TR BAW-2461, the option to screen penetration line
sizes and thresholds in estimating LERF impact is removed from TR BAW-2461. The
last two sentences in Assumption 3, Section 3.3.2 are deleted and replaced with the
following: : . ’

Therefore, a conservative estimate of cumulative LERF risk fer multiple
penetrations in the LCO simultaneously can be determined by combining the
ICLERP. probablhtles alone, without regard for cumulative line size.

3. Change bullet on page 3-30 to read:
“The extended AQT will not be applied to CIVs in penetrations connected to the RCS
that have two NC CIVs if there are no other valves between the RCS and the
environment (i.e., low pressure piping, or opening) that may be used for backup
isolation. In that case, the operable CIV will be verified closed within the original 4-hour
AOT, thus satisfying the TS Required Action.”
Similar changes are also proposed for bullets. on pages 3-41 and 4-2 of TR BAW-2461.
4. Add the foIIowing bullet in Section 4.3 of TR BAW-2461.
If the extended AOT is applied to an RCS penetration that has two NC CIVs, then when
entering the AOT, confirm that there is at least one other closed valve between the RCS
and any low pressure piping or opening.” -

5. Revise the first bullet on page 3-43, from “Supports for” to “support.system.”

4.0 LIMITATIONS AND CONDITIONS

4.1 Staff Findings and Conditions and Limitations
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The results presented in TR BAW-2461 are consistent with the acceptance guidelines given in
RGs 1.177 and 1.174 and show a small increase in plant risk due to the extension of a CIV CT
to 168 hours. This conclusion is predicated on adopting TR BAW-2461 in a manner consistent
with the NRC staff's SE and the guidelines and assumptions identified in TR BAW-2461. In
addition, the NRC staff's approval of this TR is subject to the following limitations and
conditions: :

1.

Based on TR BAW-2461, the CIV methodology, PRA parameters, configurations, and
data used to evaluate an extended CIV CT to 168 hours is limited to the following plants.

. Davis-Besse
. Oconee Units 1, 2, and 3
. Crystal River 3

Other licensees of B&W designed PWRs requesting to use the TR methodology must
provide the same level of information provided by these demonstration plants to ensure
that TR BAW-2461 is applicable to their plant.

Because not all penetrations have the same impact on ACDF, ALERF, ICCDP, or
ICLERP, verify the applicability of TR BAW-2461 to the specific plant, including
verification that: (a) the CIV configurations for the specific plant match the
configurations in TR BAW-2461, and (b) the risk-parameter values used in

TR BAW-2461, including the sensitivity studies contained in the RAls, are representative
or bounding for the specific plant. Any additional CIV configurations, CT extensions, or
non-bounding risk parameter values not evaluated by TR BAW-2461 should be
addressed in the plant-specific analyses. [Note that CIV configurations and extended
CTs not specifically evaluated by TR BAW-2461, or non-bounding risk parameter values
outside the scope of the TR, will require NRC staff review and licensee development of
the specific penetrations and related justifications for the proposed CTs].

Each licensee adopting TR BAW-2461 will need to confirm that the plant-specific risk
assessment including both internal and external events is within the assumptions of -
TR BAW-2461 and the acceptance guidelines of RG 1.174 and 1.177. The licensee's
application verifies that external event risk, including seismic, fires, floods, and high
winds, either through quantitative or qualitative evaluation, is shown to not have an
adverse impact on the conclusions of the plant-specific analysis for extending the CIV
CTs. Specifically: (1) the risk from external events cannot make the total baseline risk
exceed 1E-4/yr CDF, or 1E-5/yr LERF, without justification, (2) the risk from external
events (i.e., high winds, floods and other) should be specifically evaluated with respect
to the extended CIV CT, and (3) fire risk should be specifically addressed. The
evaluation should include fire-induced spurious actuation (including containment
performance) with respect to the proposed 168-hour CIV CT.

Additionally, each licensee will need to confirm that the seismic CDF referenced for TR
BAW-2461 is bounding for its plant, or incorporate a plant-specific seismic CDF
estimate. Furthermore, the seismic initiating event frequency will need to be defined
and justified for each licensee implementing TR BAW-2461. See Section 3.4.1.4 of this
SE.

i
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For licensees adopting TR BAW-2461, confirmation should be provided that the Tier 2
and Tier 3 conclusions of the TR are applicable to the licensee’s plant and that plant-

" specific Tier 2 evaluations including CCF and risk-significant configurations including

interfacing-system LOCA have been evaluated and included under Tier 2 and Tier 3
including the CRMP as applicable.

The proposed 168-hour CIV CT will not be applied to ClVs in penetrations
connected to the RCS that have two NC CIVs if there are no other valves:
between the RCS and the environment (i.e., low pressure piping, or opening)
that may be used for backup isolation and cannot be confirmed closed. In that
case, the operable CIV will be verified closed within the original 4-hour CT, thus
satisfying the TS Required Action. See Section 3.3.4 of this SE.

The specific penetrations where this is applicable or where interfacing-system
LOCA is shown to be risk-significant (as determined by the plant-specific risk-
informed process including plant-specific LOCA analysis) will be identified on a
plant-specific basis prior to implementation of the proposed TS change. They
will be listed explicitly in the proposed TS revision and the current CT will be
retained. »

TR BAW-2461 stated that an interfacing-system LOCA is assumed to lead to
core damage and large early release, the effectiveness of mitigation systems
besides containment isolation is not considered significant. All failed open
penetration flow paths with an RCS connection were assumed to have CDF and
LERF contributions in TR BAW-2461. Licensees incorporating TR BAW-2461
will need to conflrm the above assumption for their plant specific |mplementatlon
of BAW 2461.

The specmc penetrations with CCF potential will be identified by the licensee on
a plant-specific basis. Upon entry into TS LCO 3.6.3, Condition A, the utility will
confirm that the redundant similarly-designed CIV has not been affected by the
same failure mode as the inoperable CIV. This verification will be performed

. before entering into the extended portion of the CT (i.e., within 4 hours). The

specific penetrations with CCF potential will be identified on a plant-specific basis
and listed in a plant-specific TS document or other administrative source. See
Section 3.4.1.2 of this SE.

No action or maintenance activity is performed that will remove equipment that is
functionally redundant to the inoperable CIV, including the redundant CIV/(s) on
the same penetration and support systems for the redundant CIV. See

Section 3.3 of TR BAW-2461.

No action or maintenance activity is performed that will significantly increase the
likelihood of challenge to the CIVs. Challenges to the ClVs include DBAs that
result in a release of radioactive material within containment (LOCA, main steam
line break, and rod ejection accident). Also included is the removal of equipment
from service that may cause a significant increase in the likelihood of core
damage while in the proposed CT, which may increase the large early release
via the inoperable CIV. See Section 3.4 of TR BAW-2461.
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. No action or maintenance activity is performed that will remove equipment that
supports success paths credited in the CT risk evaluation. This includes the
other series valves, if any, credited in the risk assessment for RCS penetrations
that otherwise would be risk-significant (i.e., interfacing-system LOCA).

See Section 3.4 of TR BAW-2461.

- TR BAW-2461 was based on'generic-plant characteristics. Each licensee adopting TR

BAW-2461 must confirm plant-specific Tier 3 information in their individual submittals.

. The licensee must discuss conformance to the requirements of the maintenance rule

(10 CFR 50.65(a)(4)), as they relate to the proposed CIV CTs and the guidance

" contained in NUMARC 93.01, Section 11, as endorsed by RG 1.182, including

verification that the licensee's mamtenance rule program, with respect to ClVs, mcludes
a LERF/ICLERP assessment (i.e., CRMP). See Section 3.4.3 of this SE.

TS LCO 3.6.3 Note 2 allows separate condition entry for each penetration flow path.
Therefore, each licensee adopting TR BAW-2461 will address the simultaneous LCO
entry of an inoperable ClV in separate penetration flow paths such that the proposed
168-hour CIV CT LCO will be limited to no more than one CIV at any given time. In
addition, the licensee must confirm that its Tier 3 CRMP addresses simultaneous
inoperable CIV LCOs (i.e., separate condition entry) such that the cumulative CIV risk,
including LERF, are maintained consistent with the assumptions and conclusions of
TR BAW-2461. See Section 3.4.1.2 of this SE.

The licensee shall verify that the plant-specific PRA quality is acceptable with respect to
its use for Tier 3 for this application in accordance with the guidelines given in RG 1.174

and as discussed in Section 3.4.1.1 of this SE.

With respect to past plant-specific license amendments or additional plant-specific
applications for a TS change under NRC review that have not been incorporated into the
baseline PRA used to evaluate the proposed change, the cumulative risk must be
evaluated on a plant-specific basis consistent with the guidance given in RG 1.174,
Section 2.2.6 and 3.3.2, and addressed in a licensee's plant-specific application. See
Section 3.4.1.5 of this SE.

Closed systems |n3|de and outStde containment, which are considered to be
containment isolation barriers, must meet the provisions outlined in NUREG-0800,
Section 6.2.4, “Containment Isolation System.” See Section 2.2 of this SE.

With an extended CIV CT, the possibility exists that the CIV unavailability will be
impacted. Depending on the penetration risk significance and the frequency and length
of time of the CIV CT, the unavailability of the containment isolation function may also
be impacted. Therefore, licensee’s adopting TR BAW-2461 will need to establish an
implementation and monitoring program for CIVs, including performance criteria, on a
plant-specific basis. See Sections 3.4.1.2 and 3.4.4 of this SE.

The PWROG did not specifically address ACDF and ALERF in TR BAW-2461 regarding
the acceptance guidelines of RG 1.174. The PWROG stated that it is not expecting that
on line CIV preventive maintenance will increase with the proposed 168-hour CIV. To

{
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" address this, licensee’s adopting TR BAW-2461 will need to assess, on a plant-specific
basis, the ACDF and ALERF acceptance guidance of RG 1.174 including the expected
frequency of entering the proposed CT and the expected mean CT for CIV
maintenance. See Section 3.4.1.2 of this SE.

4.2 Regulatory Commitment
The RG 1.177 Tier 3 program ensures that while a CIV is in an LCO condition, additional

activities will not be performed that could further degrade the capabilities of the plant to respond
to a condition for which the inoperable ClV or system was designed to mitigate, and as a result,

" increase plant risk beyond that assumed by the TR BAW-2461 analysis. A licensee’s

implementation.of RG 1.177 Tier 3 guidelines generally implies the assessment of risk with
respect to CDF. However, the proposed CIV CT impacts containment isolation and
consequently LERF and ICLERP, as well as CDF. Because the extended CIV CTs are also
based on the LERF and ICLERP metrics, the management of risk in accordance with

10 CFR 50.65(a)(4) for these extended CIV CTs must also assess LERF and ICLERP.

Therefore, a licensee’'s CRMP, including those implemented under the maintenance rule of
10 CFR 50.65(a)(4), must describe how LERF/ICLERP is assessed as well as demonstrating
PRA quality as part of the licensee's Tier 2 and Tier 3 assessment. Since NUMARC 93-01
implements ICLERP as the quantitative risk metric (i.e., based on a zero maintenance model),
and RG 1.177 utilizes ICLERP (i.e., based on an average maintenance model), the licensees,
in their implementation of TR BAW-2461 will need to demonstrate the equivalence for Tier 3
decisionmaking. The methodology for assessing LERF and ICLERP are to be documented in

- the plant-specific application as a regulatory commitment (i.e., included in the licensee's

commitment tracking systenvin accordance with NEI 99-04, Revnsuon 0, “Guidelines for
Managing NRC Commitment Changes”) (Reference 10) in the licensees' plant-specific
appllcatlons referencing TR BAW-2461.

The NRC staff finds that reasonable controls for the implementation and for subsequent
evaluation of proposed changes pertaining to regulatory commitment(s) can be provided by the
licensees' administrative processes, including their commitment management program. The
NRC staff has agreed that NEI 99-04 provides reasonable guidance for the control of regulatory
commitments made to the NRC staff (see Regulatory Issue Summary 2000-17, "Managing '
Regulatory Commitments Made by Power Reactor Licensees to the NRC Staff," dated
September 21, 2000). The NRC staff notes that this establishes a voluntary reporting system
for the operating data that is similar to the system established for the reactor oversight process
performance indicators program. The commitments would be controlled in accordance with the
industry guidance or comparable criteria employed by a specific licensee. The NRC staff may
choose to verify the implementation and maintenance of these commitments in a future
inspection or audit. Should licensees choose to incorporate a regulatory commitment into the
final safety analysis report or other document with established regulatory controls, the

associated regulations would define the appropriate change-control and reporting requirements.



-25-
5.0 CONCLUSION

The risk impact of the proposed 168-hour CT for a ClV as estimated by ACDF, ALERF, ICCDP,
and ICLERP, is consistent with the acceptance guidelines specified in RG 1.174,
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RG 1.177, and NRC staff guidance outlined in Chapter 16.1 of NUREG-0800. The NRC staff
finds that the risk analysis methodology and approach used by the PWROG to estimate the CIV
CT risk impacts were reasonable and of sufficient quality for the intended application. However,
to be within these guidelines, some ClVs may not qualify for the proposed CT. Specifically,
ClVs located in the main steam lines are excluded on a generic basis. In addition, CIVs found
to be risk significant with respect to interfacing-system LOCA will be identified and excluded on
a plant-specific basis. Thus, plant-specific application of the proposed methodology may not
support an increased CT for all CIV configurations addressed by TR BAW-2461.

Although TR BAW-2461 identified generic guidance in implementing the TR, the Tier 2
evaluation did not identify plant-specific risk-significant plant equipment configurations requiring
TSs, procedures, or compensatory measures. Therefore, a plant-specific Tier 2 analysis must
be done for plants adopting TR BAW-2461 to confirm or adjust this aspect of the evaluation, as
appropriate. : :

TR BAW-2461 references a CRMP (Tier 3) using 10 CFR 50.65(a)(4) to manage plant risk
when ClIVs are taken out of service. CIV availability will also be monitored and assessed under
the maintenance rule (10 CFR 50.65) to confirm that performance continues to be consistent
with the analysis assumptions used to justify the proposed 168-hour CIV CT. Based onthe
above, and contingent on the licensee adequately addressing the SE conditions and limitations
and regulatory commitment as part of the basis of a risk-informed application, the NRC staff
finds the proposed 168-hour CT acceptable for the CIVs evaluated in TR BAW-2461 pending
that each plant submit a risk-informed assessment showing that the guidelines identified in

" TR BAW-2461 are satisfied.
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RESOLUTION OF COMMENTS ON DRAFT SAFETY EVALUATION FOR

PRESSURIZED WATER REACTOR.OWNERS GROUP (PWROG)

TOPICAL REPORT (TR) BAW-2461, REVISION 0, "RISK-INFORMED JUSTIFICATION

FOR CONTAINMENT ISOLATION VALVE ALLOWED OUTAGE TIME CHANGE”

By letter dated January 14, 2005, as supplemented by letter dated July 5, 2006, the former
Babcock and Wilcox (B&W) Owners Group, now members of the Pressurized Water Reactor
Owners Group (PWROG) submitted risk-informed TR BAW-2461, Revision 0, "Risk-Informed
Justification for Containment Isolation Valve Allowed Outage Time [(AOT)] Change", for U.S.
Nuclear Regulatory Commission (NRC) staff review. This Appendix provides the NRC staff's |
review and disposition of the comments made by the PWROG in its June 19, 2007, letter.

 PWROG General Comment

On Page 2-2, Table 2-1, “Summary of Proposed Technical Specifications
Change,” is modified by Footnote 1 which states, "Markup is for illustration only
and is based upon NUREG-1430 (some notes have been removed from the
table for simpilification). See applicable plant-specific TS, NUREG-1430, and/or
Technical Specifications Task Force Traveler (TSTF) for specific wording.
TSTF-498, "Risk-Informed Containment Isolation Valve Completion Times
(BAW-2461)," was submitted to the NRC on December 22, 2006. The NRC -
provided an acceptance and review schedule letter on March 1, 2007 (ADAMS
[Agencywide Documents Access and Management System] ACCESSION NO:
ML070510680). '

Despite the disclaimer in the Topical Report and the NRC's acknowledgment of
receipt and acceptance of a corresponding TSTF Traveler, the draft Safety -
Evaluation (SE) references the superseded example specifications in BAW-2461
which, in many instances, are different from the proposed TS changes in
TSTF-498. This creates a conflict between the proposed SE and the proposed
TS to implement BAW-2461.  The SE should be revised, as described below, to
reference TSTF-498 and to reflect the wording proposed in TSTF-498 instead of
the superseded example TS wording in BAW-2461. The NRC should also
consider addressing TSTF-498 in the SE for BAW-2461 instead of the
unnecessary duplication of creating a separate SE for TSTF- 498 after approving
BAW 2461.

NRC Response

The NRC staff has modified the SE to reference TSTF-498. However, the NRC staff's SE will
not be revised to reflect the TSs contained within TSTF-498. The NRC staff's TR reviews are
based upon the information contained within the TR. -TR BAW-2461 does not currently use the
TSTF-498 TSs, therefore, the NRC staff's SE for TR BAW-2461 similarly will not reflect the
TSTF-498 TSs. . .

ATTACHMENT
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Furthermore, given that the NRC staff's goal is to complete all TR evaluations within 3 years,
the submittal of TSTF-498 nearly 2 years into the review of the TR did not provide an adequate
review time to combine the SEs of both TSTF-498 and TR BAW-2461. Therefore, the NRC
staff will not reflect the TSTF-498 TSs within its SE. The NRC staff will evaluate these TSs
within its TSTF-498 review.

PWROG Comment 2 (Page 2, Line Number 6)

Add the following. "The example technical specifications shown in BAW-2461,
Table 2-1, "Summary of Proposed Technical Specifications Change," have been
superseded by the proposed Technical Specification changes in TSTF-498,
Revision 0, "Risk-Informed Containment Isolation Valve Completion Times
(BAW-2461)" (Reference X). The cited reference should be ADAMS Accession
No. MLO63560402.

NRC Response

The NRC staff does not agree with this comment. See the NRC Response to the PWROG
General Comment above.

PWROG Comment 3 (Page 5, Line Numbers 46-49)

The quote should be revised to be consistent with the Note in TSTF-498.

NRC Resgovn’se

The Note has been removed. Otherwise see the NRC Response to the PWROG General
Comment above. ,

PWROG Comment 4 (Paqe 5, Section 3.1)

The wording of the NOTE for Condition A is not consistent with the wording used
in TSTF-498, Rev. 0. _

NRC Response

.The Note has been removed.

PWROG Comment 5 (Page 6, Line Number 4)

Revise to state, "The associated CT [completion time] for Required Action A.1
(now Required Action A.2) is revised from 4 hours fo 168 hours."

NRC Response

The comment was incorporated.

M e s
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PWROG Comment 6 LPaqe Line Numbers 10-12)

Revise to state, "In addition, new LCO [limiting condition for operation] 3.6.3
Conditions, Required Actions, and CTs are proposed for the valves excluded
from Condition A (containment isolation vaives in the main steam lines and
specific penetrations (if any) identified by the plant specific risk analysis as
having high risk significance for an mterfacmg systems loss of coolant accident
as‘shown in TSTF 498 "

NRC Response

TR BAW-2461 specifically references closed systefns in its text. Because the comment, as
proposed, would eliminate closed systems from discussion, the NRC staff cannot incorporate

these proposed changes.

PWROG Comment UPade 9, Line Number 13)

Text states that most PRAs [probabilistic risk assessments] don't model ClVs
[containment isolation valves)] and the topical report provided analyses using

~ simplified models. Later in the SE it says that licensees need to confirm the
assumptions of the topical and must address ACDF [change in core damage
frequencies] and ALERF [change in large early release frequencies] which was
not addressed by the topical. The SE does not indicate how to do this;
quantitative or qualitatively. A licensee has Ilmlted ablllty to provide a
quantitative analysis.

NRC Response

The NRC staff has issued guidance in Regulatory Guides 1.174 and 1.177 (see References 4
and 5 of SE) for risk-informed license amendment submittals. This guidance specifically
establishes guidelines for addressing changes in-ACDF and ALERF.

PWROG Comment 8 (Page 12, Line Number 18)

Delete the ending phrase "and the proposed LCO 3.6.3, TS condition."
LCO 3.6.3 only places requirements on containment isolation valves, not closed
systems. This is further discussed in TSTF-498.

NRC Response

The NRC staff does not agree with thlS comment. See the NRC Response to the PWROG
General Comment above.

PWROG Comment 91Paqe'12, Line Number 30)

Delete the ending phrase "and the proposed LCO 3.6.3, TS condition."
LCO 3.6.3 only places requirements on containment isolation valves, not closed
systems. This is further discussed in TSTF-498. - l



NRC Response

The NRC staff does not agree with this comment. See the NRC Respohse_ to the PWROG
General Comment above. E

.PWROG Comment 10 (Page 14, Line Number 35)

Addresses multiple condition entry (i.e., multiple inoperable CIVs in différent
penetrations inoperable simultaneously and utilizing the extended CT). See
discussion of multiple, simultaneous inoperable CIV below.

NRC Résponse

See N.RC response to PWROG Comment 20 below.

PWROG Comment 11 (Page 17, Line Numbers 15-20)

Section 3.4.1.5 states, "3.4.1.5 Cumulative Risk. With respect to past
plant-specific license amendments or additional plant specific applications for a
TS change under review, the cumulative risk must be evaluated on a '
plant-specific basis consistent with the guidance given in RG 1.174,

. Section 2.2.6 and 3.3.2, and addressed in a licensee's plant-specific application.”
This is similar to Condition 8 on Page 23, Lines 28-31, which states, "The '
cumulative risk impact of previous licensee changes or current license changes
under review with respect to the proposed CIV CT extension will be addressed -
per the acceptance guidelines of RG 1.174, Sections 2.2.6 and 3.3.2. See
Section 3.4.1.5 of this SE." Both sections are overly broad with respect to the
referenced RG 1.174 guidance. RG 1.174, Section 2.2.6, is titled, "Integrated
Decisionmaking," and discusses the importance of considering the cumulative
impact on CDF and LERF of previous changes and the trend in CDF.

Section 3.3.2, "Cumulative Risks," states, "Optimally, the PRA used for the
current application should already model the effects of past applications.” lt is
recommended that Section 3.4.1.5 and Condition 8 be revised to state, "With
‘respect to past plant-specific license amendments or additional plant-specific
applications for a TS change under NRC review that have not been incorporated
into the baseline PRA used to evaluate the proposed change, the cumulative risk
must be evaluated on a plant-specific basis consistent with the guidance given in
RG 1.174, Section 2.2.6 and 3.3.2, and addressed in a licensee's plant-specific
application."

NRC Response

The SE has been .revised to reflect the proposed clarification.

PWROG Comment 12 (Page 18, Line Number 8)

Revise to "A Tier 3 program ensures that while a ClV is inoperable, additional
activities ... "



NRC Response

The comment has been incorporated.

PWROG Comment 13 (Page 20, Line Number 11)

Revise ltem 1 to state that TR BAW-2461, Table 2 1, will be marked as
' superseded by TSTF- 498

NRC Response

Following the NRC staff's TR procedures in NRR Office Instruction LIC-500, the PWROG would
have three months fromn the date of the NRC staff's Final SE to publish the approved version of
TR BAW-2461. Given that all of the issues with implementation of TSTF-498 have yet to be
resolved, there is no guarantee that acceptable TSs from TSTF-498 will be available in time for
the publication. Therefore, the NRC staff will not incorporate this comment.

PWROG Comment 14 (Page 21, Line Numbers 22-23)

‘Suggest changing wording to "(b) the risk-parameter values used in
TR BAW-2461, including the sensitivity studies contained in the RAls,
are representative or bounding for the specific plant."

NRC Response

The comment was incorporated.

PWROG Comment 15 (Paqe 21, Lines 44-48, Page 16, Lines 5- 8)

Itis not necessary to calculate the plant- specnfc seismic initiating event
frequency in order to confirm that the TR assumptions are conservative.

In BAW-2461 AREVA used the seismic initiating event frequency information
from TMI-1 [Three Mile Island, Unit 1]. The TMI information was chosen for the
generic analysis because the literature (see references below) indicates that the
TMI site has the most severe seismic hazard of the B&W plants.

The seismic initiating event frequency in the TR (5e-4/yr) is for the full spectrum

of seismic events considered in the TMI PRA, and represents the frequency for

peak ground acceleration greater than about 0.05g. This is a very conservative

initiating event frequency for use in BAW-2461, because the seismic events that
- cause the most damage are the high amplitude seismic events (> 0. Sg) and they
: have a much smaller frequency (about 4e-6/yr).



Seismic References:

1) NUREG-1488, Revised Livermore Seismic Hazard Estimate for |
~ 69 Nuclear Power Plant Sites East of the Rocky Mountains,"
Lawrence Livermore National Lab, 1994. '

2) EPRI NP-6395-D, "Probabilistic Seismic Hazard Evaluation at

Nuclear Plant Sites in the Central and Eastern United States:
Resolution of the Charleston tssue,” EPRI, April 1989.

NRC Resbonse

It is noted by the NRC staff that the seismic evaluation methods and the seismic risk.
contribution to overall CDF may vary significantly among participating licensee’s. Confirmatory
information should be provided by a licensee showing that the seismic CDF referenced in the
TR is bounding for its plant. Licensees should confirm that vulnerabilities and improvements
(i.e., relays - spurious actuation) identified in the Individual Plant Examination of External
Events (IPEEE) have been resolved with respect to the proposed primary CIV (PCIV) CT
extensions. A licensee should show by quantitative or qualitative means that the seismic risk

. -contribution, including impact on containment performance, is expected to be negligible for the
plant-specific application, and that the estimated seismic risk, in conjunction with the total plant
risk (internal and external event risk), is within the RG 1.174 acceptance guidelines for a base
CDF of 1E-4/year.

PWROG Comment 16 (Page 16, Line Numbers 20-32)

The TR basis being discussed was not merely that the fire CDF contribution is
small. It also considers the probability of the fire occurring in the same fire zone
as the redundant operable ClV, and at the same time that the inoperable ClIV in
within the AOT. In addition, there either has to be an independent DBA that
leads core damage, or the fire in the same zone that affects the CIV also leads
to a core damage event.

NRC Response

It is noted by the NRC staff that the fire evaluation methods and the fire risk contribution to
overall CDF may contribute significantly to overall baseline risk. Licensee’s should confirm that
vulnerabilities and improvements identified in the IPEEE have been resolved with respect to the
proposed PCIV CT extensions. A licensee should show by quantitative or qualitative means
that the fire risk contribution, including impact on containment performance, is expected to be
negligible for the plant-specific application and that the estimated fire risk in conjunction with the
total plant risk (internal and external event risk) is within the RG 1.174 acceptance guidelines
for a base CDF of 1E-4/year for the proposed 168 hour CIV CT.

PWROG Comment 17 (Page 17, Lines 11-13, Page 21, Lines 40-42)

It is not clear why fire-induced spurious actuation of ClVs is important for this
issue. If the concern is spurious opening of a closed CIV due to fire, this would
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be risk significant for the CIV function only if the same fire also caused a core
damage event. As explained in RAI response 13, this may be the case for
certain penetrations that are already high ISLOCA [interfacing-systems loss-of-
coolant accident] risk contributors, but those are excluded from the exten3|on
request anyway. :

NRC Response

Spurious actuations resulting from fire-induced circuit failures is an ongoing generic issue and
should be considered in the plant specific implementation of TR BAW-2461 including high risk
ISLOCA CIV contributors. The specific reference has been revised in the SE.

PWROG Comment 18 (Page 10, Lines 1-9, Page 22, Lines 21-26)

It is not clear why this assumption needs to be confirmed. If the licensee
determines that indeed some penetrations do not have CDF and/or LERF
consequences; then including them in the TR analysis is conservatlve and does
no harm.

NRC Response

The intention was that, for licensees that may credit mitigation of an ISLOCA, the BAW-2461
assumption that an ISLOCA is assumed to lead to core damage and large early release would
be part of the plant specific analysis consistent with BAW-2461. The SE will be revised to
clarify the TR assumption. '

PWROG Comment 19 (Page 22, Line Number 34)

Delete the word ‘interpretation.” Licensees are not aIIowed to interpret Technical
Specifications.

NRC Response
The comment has been incorporated.

PWROG comment 20 (Page 23, Lines 15-22, Page 14, Lines 35-48. Page 19, Lmes 1-21,

Page 20, Lines 14-16, Page 9, Lines 19-24)

This condition (#6) is contradictory and overly burdensome. The point of the
methodology guidance provided in response to the RAls (see attachment to the
RAI response "Implementation Guidance," section titled "Suggested use of CIV
Risk parameters in CRMP [configuration risk management program]") was to
allow the CRMP to measure the cumulative risk associated with multiple
penetrations within the extended CT simultaneously. If the extended CIV CT is
to be limited to one entry at a time, then the cumulative risk calculation for
multiple penetrations is unnecessary. The risk of multiple simultaneous condition
entries for the existing CTs (4 hours) is already implicitly included in the base
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_ plant risk, and is therefore not a part of the incremental risk associated with the
proposed extension. ‘ ~ :

For a single penetratiori in the extended CT, the CRMP can provide adequate
assurance without a complicated quantitative analysis of ACDF, ALERF, ICCDP,
and ICLERP for muitiples.

To resolve this issue, the licensees are willing to limit the extended AOT to one
penetration at a time. Therefore, it is proposed that the traveler, TSTF-498, be
revised by adding a Condition "Two or more penetration flow paths with one

~containment isolation valve inoperable [for reasons other than Condition[s] E

~ [and F]]," with a Required Action, "Isolate all but one penetration flow path by use

of at least one closed and de-activated automatic valve, closed manual valve, or
blind flange." This action will have 4 hour CT. There may be a Reviewer's Note
that states that if the licensee provides plant-specific justification to support
multiple inoperable CIVs, Condition D can be modified or deleted.

Concurrent with the proposed TSTF revision, it is requested that the NRC staff
‘delete references in the draft SER to plant-specific evaluation regarding
estimates of ACDF, ALERF, ICCDP and ICLERP for multiple penetration LCO

entries.

NRC Response

The limitation to a single CIV in an extended surveillance is a finding of the NRC staff's SE.
However, NUREG-1430 will continue to allow multiple condition entry for.CIVs not in an
extended CT. A licensee’s Tier 3 program will need to evaluate the risk of these configurations.

The RG 1.177 Tier 3 program ensures that while a ClV is in a LCO condition, additional
activities will not be performed that could further degrade the capabilities of the plant to respond
to a condition for which the inoperable CIV or system was designed to mitigate, and as a result,
increase piant risk beyond that assumed by the TR analysis. A licensee’s implementation of
RG 1.177 Tier 3 guidelines generally implies the assessment of risk with respect to CDF.
~However, the proposed CIV CT impacts containment isolation and consequently LERF and
ICLERP, as well as CDF. Because the TR extended CIV CTs uses ICLERP acceptance
guidance, the management of risk in accordance with 50.65(a)(4) of Title 10 of the Code of
Federal Regulations (10 CFR) for these extended CIV CTs must assess LERF and ICLERP.,

Therefore, a licensee’s CRMP, i'ncluding those implemented under the Maintenance Rule of
10 CFR 50.65(a)(4), is addressed in the SE, including how CIV LERF/ICLERP will be assessed.

These assessments must be documented in the licensees' plant-specific application referencing .

TR BAW-2461.

The licensee must confirm that its Tier 3 risk management program, in accordance with

10 CFR 50.65(a)(4), will address the possibility of simultaneous LCO entries of inoperable ClVs
in separate penetrations such that this combination will not exceed the RG 1.174 and RG 1.177
acceptance guidelines confirmed by the analysis presented in the TR, and that

~ defense-in-depth for safety systems is maintained.
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However, the NRC staff SE will be modified to remove specific references to BAW-2461
revisions concerning the added guidance on estimation of LERF and ICLERP on entry into
LCO 3.6.3. The specifics for the evaluation of LERF and ICLERP can be addressed ona plant
specific basis and/or through the review of TSTF 498.

PWROG Comment 21 (Page 23, Lines 24-26, Paqe 13. Lines 35-36, Page 9, Lines 13-17)

Condition 7 should read "The licensee shall verify that the plant-specific PRA
quality is acceptable with respect to its use for Tier 3 for this application ... " to be
consistent with the other referenced paragraphs.

NRC Response

The comment has been mcorporated

PWROG Comment 22 (Page 23, Lmes 44-48, Paqe 24, Lines 1-2, Page 14, Lines 9-17)

' We believe this was addressed in RAI #2. The ACDF and ALERF are easily
derived from the {CCDP and ICLERP, given the expected frequency of entry into

. the extended AOT. A survey of the licensees indicates that the expected
frequency of entry into the extended AOT will be less than once per year. This
yields ACDF or ALERF from 5E-16 up to about 2E-8 per reactor-year depending
upon the penetration involved.

It was also acknowledged that if the proposed AOT change is implemented, that
the CIV maintenance unavailability would be monitored as required by RG 1.177.

Therefore, we believe that condition 11 is redundant to condition 10 and
unnecessary.

NRC Response ,

Although discussed in the RAI response, a licensee will need to confirm condition 11 on é plant
specific basis to ensure that the acceptance guidance of RG 1.174 and RG 1.177 are met.
Therefore, the SE will not be revised.
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Document Control Desk
U.S. Nuclear Regulatory Commission
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Response to Request for Additional Information on BAW-2461, Revision 0, “Risk-Informed Justification
for Containment Isolation Valve Allowed Outage Time Change”

Ref. 1: Letter, Jerald S. Holm (Framatome ANP) to Document Control Desk (NRC), “Request for Approval of
BAW-2461, Revision 0, ‘Risk-Informed Justification for Containment [solation Valve Allowed Outage

Time Change’,” NRC: 05 003, OG:05:1860, January 14, 2005.

On behalf of the B&W Owners Group, Framatome ANP, Inc. (FANP) requested NRC review and approval for
referencing in licensing actions the topical report BAW-2461, Revision 0, “Risk-Informed Justification for
Containment Isolation Valve Allowed Outage Time Change” in Reference 1. In an email dated December 1,
2005, the NRC requested additional information to facilitate the completion of its review. A response to this

request is provided in Attachment A

Sincerely, . » : _ _
Ronnre L. Gardner, Manager Howard Crawford, Chairman
FANP Site Operations and Regulatory Affairs - B&W Owners Group Steering Committee
Attachment
cc. G.S. Shukla

Project 693

Framatome ANP, Inc. B&W Owners Group
3315 Old Forest Road
Lynchburg, VA 24501

Phone: 434-832-3635 Fax: 434-832-4121
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Attachment A

REQUEST FOR ADDITIONAL INFORMATION'
‘ ' BAW-2461, Revision 0 '
Risk-Informed Justification for Containment Isolatlon Valve Allowed Outage Time Change

Question 1: Page 2-10 of BAW-2461 indicates that some of the valves that have a containment isolation
function are also in an accident consequence limiting system (ACLS) flow path. For these valves, the
proposed TS change only applies to the containment isolation function. The requirements for the ACLS -
function are covered by the applicable TS of the ACLS, for which no changes are proposed by this topical
report. Please confirm that the emergency core cooling system (ECCS), decay heat removal system (DHRS)
and their supporting systems do not contain any isolation valves which are either classified as containment
isolation valves or designed to be closed on containment isolation signals so that the ACLS function of these
systems are not affected by the containment isolation actuation following an accident.

Response 1: Although all containment penetrations -are required to have containment isolation valves, only

" those that do not have post-accident functions are designed for automatic closure. The valves being

discussed in the referenced paragraph (page 2-10 of BAW-2461) are those valves in the Engineered
Safeguards (ES) systems (e.g., HPI, and LPI -- FANP believes when the staff references DHRS, the staff is
referring to the LPI function of DHRS) that are designed to be open post-accident, and hence receive no

automatic close signals. The containment isolation signal closes automatic containment isolation valves only in

fluid penetrations that are not required for operation of engineered safeguard systems. Therefore, none of

ECCS flowpaths can be defeated by a containment isolation signal.
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July 5, 2006

0G-06-213

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Subject: Pressurized Water Reactor Owners Group
Responses to NRC Request for Additional Information Regarding
the Review of BAW-2461, “Risk Informed Justification for
Containment Isolation Valve Allowed Outage Time Change”

(LSC-0236)

Reference: Letter from J. S. Holm to Document Control Desk, “Request for
"~ Approval of BAW-2461, Revision 0, “Risk Informed Justification for
Containment Isolation Valve Allowed Outage Time Change.”

In January 2005, the former B&WOG, now members of the Pressurized Water
Owners Group, submitted BAW-2461, Rev. 0 “Justification for Containment
Isolation Valve Allowed Outage Time Change” for review and approval in the
referenced letter. : :

On January 24, 2006, a meeting was held with NRC representatives to discuss draft
questions raised during NRC review of BAW-2461. Official RAIs were issued by
the NRC in February 2006.

Attached to this letter are the responses to the official RAIs. These RAI responses
are being provided to support the issuance of the draft Safety Evaluation for BAW-
2461.

LB
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We appreciate the opportunify to work with the Staff during the review of this Topical Report. If
there are any questions on our responses, please feel free to contact Mr. Tom Laubham at 412-

- 374-6788.

Very truly yours,

’ /M/ S /Q
Frederick P. “Ted” Schifﬂéy, II
Chairman, PWR Owners Group

FPS:TJL:las

Attachment

cc: PWROG Steering Committee
PWROG Management Committee
PWROG Licensing Subcommittee (B&W Partmpatmg Members)
PWROG Project Management Office
G. Shukla, USNRC
R. J. Schomaker, AREVA
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NRC Question Number 1:

Page 2-8. Section 2.2.2 "Common Cause Failure Determination” - The topical report
(TR) states that an action has been added to perform a common cause failure .
determination of the second redundant containment isolation valve (CIV), of a like pair,
within the original four-hour allowed outage time (AOT) of the inoperable CIV. Confirm
that this action is included in the technical specification (TS) markups and associated
technical specification task force (TSTF). ‘

Response:

AREVA NP intended to put the condition mentioned in the TS markup, but it was
inadvertently omitted. The condition would be to ensure that the redundant CIV of a like
pair is operable before taking the inoperable CIV on the same penetration beyond the
original four-hour AOT.

This condition is necessary only for penetrations with two CIVs that are similar (i.e.,
- have potential for common cause failure). Therefore, it is not necessary where the
redundant CIV is diverse from the inoperable CIV (i.e., different valve body and/or
operator type, depending upon which parts of the inoperable CIV are affected). The
- licensee may list the applicable penetrations in the TS or supporting documentation.

Therefore, the following addition is proposed to BAW-2461 in Table 2-1:

Condition Required Action Completion Time

[new condition]

A.1 [change next action to A.2]

Verify that the redundant CIV on 4 hours
the same penetration is operable :
[applicable only if the redundant
CIV has an operator and/or body
type that is not diverse from the
inoperable CIV depending on
which part(s) are inoperable].

ND
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NRC Question Number 2:

Discuss the increase in CIV unavailability due to test or maintenance as a result of the
AOT extension to 168 hours. Also confirm the impact on the average core damage
frequency (CDF) and large early release frequency (LERF) remains acceptable, and is
consistent with the expected number of preventlve and corrective maintenance evolutions
to be performed.

Response:

A survey of recent operating history by the participating plaﬁts indicates that the

frequency of entering the current CIV AOT and exceeding the four-hour time limit is

about 0.7 per reactor-year. It is not expected that there will be an increase in routine
preventive maintenance performed on-line as a result of the extended AOT. Therefore,

- the expected frequency of entering the extended AOT is less than once per reactor-year.

- The expected increase in average CDF and LERF can be estimated from the frequency of

entry into the extended AOT and the single-AOT risk impact’ calculated in the topical
report. The risk impact for a single AOT entry of the full 168-hour duranon is reflected
in the ICCDP and ICLERP estimates, which range from about 1x10™ up to about 4x10°
depending upon penetration (penetrations with ICLERP greater than 5x10°® are excluded
from the AOT extension — see NRC questions 11 and 15). It can also be presumed that
the average time in the extended AOT will be about half of the allowed maximum (i.e.,
84 hours). Therefore the expected incremental change in CDF or LERF ranges from
about 5x107° up to about 2. x10 per reactor-year. This is well into Region III of the
acceptance guidelines from Reg. Guide 1.174 (ACDF < 1x10®/reactor-year, ALERF <
1x107/reactor year). The incremental risk will still fall within Region III even if the
realized frequency of entry mto the extended AOT is several tlmes greater than the
expected frequency.

Nonetheless, to ensure that overall plant risk is not significantly impacted by the
proposed change, the maintenance unavailability for the containment isolation system

- will be tracked by the plant’s maintenance rule program, per the requ1rements of Reg.

Guide 1.177.

! The risk from simultaneous AOT entries should not be significant because simultaneous extended AOT
entries will be rare at the expected frequency (less than one per year), and they will be limited by the
configuration risk management program (CRMP) to those with small risk impact (see NRC question 3).
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A NRC Question Number 3:

 Page 3-12 - The TR states that the acceptance criteria for incremental conditional core
damage probability and incremental conditional large early release probability (ICLERP)
ensure that the overall risk impact of the proposed AOT will be small, even considering
separate TS limiting conditions for operation (LCO) entries for multiple penetrations.
The TR states that the maintenance rule will be used to evaluate multiple, simultaneous

extended, AOT CIV entries in separate penetrations. However, the topical report analysis -

is applicable to only a single CIV AOT entry at a time.

The topical report BAW-2461 implementation of Regulatory Guide (RG) 1.177, Tier 3
guidelines generally implies the assessment of risk with respect to CDF. However, the
proposed CIV AOT impacts containment isolation and, consequently, LERF and CDF.
Therefore, a licensee's configuration risk management program (CRMP), including those
implemented under the maintenance rule of 10 Title 10 of the Code of Federal
Regulations, Part 50.65(a)(4), must be enhanced to include a LERF
methodology/assessment and rhust be documented in a licensee's plant-specific submittal
(see RG 1.174 Section 2.3.7.2 and RG 1.182 for key components of a CRMP).

The staff is concerned that configuration risk management as implemented under the
maintenance rule is inadequate to evaluate the risk impact of CIVs in maintenance or
repair, such that the assumptions of BAW-2461 remain valid. The extension of the AOTs
for CIVs generally does not have a significant impact on CDF but does impact
LERF/ICLERP (containment isolation). The TS allows multiple condition entry for CIVs
but the topical report analyses are based on a single CIV AOT and, therefore, cumulative
risk must also be evaluated for multiple CIV LCOs. Plant Tier 3 programs that are based
on the maintenance rule generally do not provide a quantitative or qualitative assessment
of LERF. BAW-2461 provides limited guidance on performing a Tier 3 LERF analysis
either for single, or multiple CIV AOTs. The maintenance rule does not require a
quantitative risk assessment and, usually, the Tier 3 assessment is done with only a level

1 CDF analysis. Since the extension of a CIV AOT mainly impacts LERF/ICLERP, it is
the staff's concern that the evaluation of CIVs in a Tier 3 configuration risk management
program is limited, in that the configuration risk assessment may be incomplete for CIVs
in maintenance or repair (only a quantitative or qualitative CDF assessment with a

limited qualitative LERF/ICLERP assessment is performed).

Provide an evaluation as to the applicability of topical report BAW-2461 to simultaneous
multiple extended CIV AOTs in separate penetrations, including the methodology to be
used to evaluate LERF/ ICLERP, such that the conclusions of the topical report continue
to be met based when inoperable primary containment 1solat10n valves are evaluated by a
licensee's CRMP.
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Response:

This question addresses how the plant's maintenance rule program and CRMP will be-

. enhanced to evaluate inoperable CIVs. The CRMP is already a licensee commitment

under the maintenance rule. Implementation of the maintenance rule and CRMP is plant-
specific; however, the participating B&W plant owners acknowledge that some
enhancement to the CRMP will be necessary to meet the requirements of RG 1.174,
which requires that components with extended AOTs be evaluated by the CRMP when
multiple components are in the AOT at the same time, and that the maintenance rule
program will need to track containment isolation system unavailability. '

" The éXisting CRMPs do not generally include the containment isolation function, and the

plant PRAs do not typically model all of the CIVs. Hence, the topical report was
specifically structured to enable the results to be used in addressing the LERF risk for
multiple penetrations in the LCO

Multiple LCO entries increase the probability of a large early release. However, the
assumed consequence does not change with multiple entries because the risk analysis

~assumes the same result for all penetration sizes. This conservatism was done purposely,

to avoid the issue of cumulative LERF risk, and put fewer burdens on the CRMP. That
is, if one open small penetration is assumed to be a LERF, then it is treated the same as
one large penetration, or several small ones. Because there is no assumed size threshold,
the cumulative LERF risk (from multiple LCO entries) can be determined by simply

. summing the individual probability values (ICLERP) contained in the topical report.-

Suggested guidance is contained in the response to NRC question 15 on how to assign the
probabilities for inoperable CIVs, and how to combine them in the CRMP to estimate
cumulative ICLERP when multiple penetrations are in the LCO at the same time.
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NRC Question Number 4:

Page 2-2, 3-12 - The analysis by the B&* WOG assumed that core damage events with
open penetration flow paths to the environment are assumed to be candidates for a large
early release. No credit is given in the TR analysis for line size, termination point, or
ventilation systems. The TR recognizes that TSs allow separate LCO entry that may
increase the effective hole size. The TR, as an option, allows licensees to use plant-
specific probabilistic risk assessments to screen penetrations based on hole size and size
threshold for an interfacing-systems loss-of-coolant accident (ISLOCA). The TR states
that this approach would be further supported by a licensee's CRMP to monitor
simultaneous CIV LCO entries. . |

Several studies, including NUREG/CR-4330, "Review of Light Water Reactor
Regulatory Requirements,” NUREG-1493, "Performance-Based Containment Leak-Test
Program,” NUREG/CR-6418, "Risk Importance of Containment and Related [Engineered
Safety Feature] System Performance Requirements," and NUREG-1765, "Basis
Document for Large Early Release Frequency (LERF) Significance Determination
Process (SDP)," have been performed to determine the risk significance of various levels
of containment leakage. o

Describe the alternative methodology suggested by the TR including acceptance criteria
individual licensees will use in performing this evaluation. Also, discuss the use of a
plant CRMP including LERF/ICLERP evaluation used to monitor multiple simultaneous
CIV LCO entries, applicable TS documentation, and the associated TSTF markup.

Response:

It is not the intent on this submittal to address LERF risk by line size (see response to -
NRC question 3). On the contrary, the intent was to conservatively assume that any size
hole, even small ones, have the potential to contribute to LERF. This assumption means
that risk from multiple penetrations (in the LCO simultaneously) can be determined by
combining probability only, without regard to the effect of (cumulative) size on the
consequence. Hence, this puts fewer burdens on the CRMP.

The intent of assumption 3 (pg 3-12) was to make a statement that if the utility wanted to
screen penetrations by size, then they would have to include tracking of the aggregate
size of the multiple penetrations in their CRMP, using a plant-specific methodology (i.e.,
LERF consequence determination as suggested above by the NRC staff).

To clarify the intent, it is proposed that the option to use an alternative methodology
involving screening of penetrations by hole size and size threshold, as suggested by
assumption 3, be removed. Hence, it is proposed that the last two sentences in
Assumption 3 in Section 3.3.2 of the topical report be deleted and replaced with the
following:
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“Therefore, a conservative estimate of cumulaﬁve LEREF risk for multiple penetrations in
the LCO simultaneously can be determined by combmmg the ICLERP probabilities
alone, without regard for cumulative line size.’
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NRC Question Number 5:

Page 3-13 - With penetrations with two or more like CIVs, the analysis did not include
common cause failure when one CIV is inoperable. The B&WOG analysis assumes that
plant operators will verify within 4 hours (the original AOT) that the remaining CIV of
the like pair has not been affected by the same failure mode. Are the 4 hours with

- potential common cause accounted for in the extended AOT risk?

.Response:

The existing TS is unclear about verification of the operability of the redundant CIV; it is
only implied via the application of either the A or B Condition Statement. Hence, the
proposed TS is an improvement because it will explicitly call for verification of
operability of a redundant like CIV before gomg beyond the or1g1na1 four hours (see
response to NRC question 1).

With respect to the risk assessment, the proposed condition (verify operability of the
redundant CIV) is the justification for not including common cause failure (CCF) of the
redundant CIV in the risk assessment of the extended portion of the AOT. Whether or
not CCF within the first four hours is included is a moot point because that portion of the
risk is the same for both the existing and the proposed AOT. That is, the delta-risk is
associated only with the contribution from four hours and beyond.
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NRC Question Number 6:

Page 3-17 - Although the TR states that the failure rate for the most limiting valve type
for each failure mode was selected based on participating plant data, the TR also states

‘that failure rates were determined for each valve type and failure mode by comparing the

failure rates for the participating plants and using the median values. Why were median
values selected for the bounding analysis instead of the worst case data based on the

‘intended bounding nature of the TR to the plants surveyed? Is the methodology intended

to be applicable on a plant-specific basis using plant-specific data as well as generically?
Response:

AREVA NP’s intent is that the topical report be generically applicable to the
participating B&W plants. The choice of data was intended to be conservative; however
we also strove to avoid excessive conservatism, which is also not appropriate for risk-
informed applications. While our approach does not preclude the participating plants
from recalculating the results with plant-specific data, it is our assertion that there is -

sufficient conservatism in the analysis that that is unnecessary.

The CIV failure rates used in the topical report were chosen in a conservative manner.
All CIVs are represented by the failure rate of the most limiting valve type, which -
corresponds to a motor-operated valve (MOV) for fails-to-close and an air-operated valve
(AOQV) for fails-to-remain-closed (fails open). This approach was chosen both as a
conservatism, and to reduce the number of generic penetration configurations to analyze.

To select the failure rate for each valve type, the median value from a survey of the

- participating plants was used. That choice was made to avoid the use of the oldest data

(some from pre-1999) that did not appear to be representative of recent experience. For
example, Oconee showed an improvement in MOV failure rate from 3.5x10° 3/dernand to
1.7x10"*/demand in the last PRA update.

It is illustrative to compare the failure rates used in the topical report with generic data.
The value used for CIV fails open (3.9x107/hr) is comparable with generic data sources
for AOVs (e.g., 5x10”/hr for AOV spurlously opens from NUREG/CR-4550). The value
used for CIV fails-to-close (1. 7x10 */demand) is a little more optimistic than the generic
data sources for MOVs (e.g., 3x10"/demand for MOV fails-to-close from NUREG/CR-
4550). However, the generic data sources are old; so it is not surprising that recent
experience is better. In this case, this is probably due to NRC and industry MOV
reliability initiatives. NUREG/CR-6819, Volume 2 (MOV common cause failure study)
also shows an improving trend in MOV failure rate in the years since Generlc Letter 89-
10.
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At the request of the NRC staff (see NRC question 10), a sensitivity analysis has been
performed on the CIV failure rate data. For this sensitivity case, all of the CIV failure
rates for both fails-open and fails-to-close were increased by a factor of two, which was
chosen since the old generic data for MOV (e.g., 3x10~/demand from NUREG/CR-
4550) is about a factor of two worse than the corresponding value that was used in the
topical report. It is also consistent with the recent improvements seen in plant-specific

- data (such as in the example for Oconee mentioned above), if that 1mprovement were to
be somehow reversed :

The results of the sensitivity analysis did not change the conclusions of the study. Most
of the penetrations that had a small impact on risk (ICCDP < 5x10”, ICLERP < 5x10°%)
continued to have a small impact on risk with the higher failure rates. The only exception
. Wwas category 1.4 (from Table 3-3), which is an RCS connection that is normally open
(NO), but has non-seismic pipe outside of the containment (i.e., additional valves
between the RCS and the portion of the outside system that is low pressure or open are in
the non-seismic plpe) The failure modes for this penetration category change from a
probability of 3. 6x10 before the sensitivity analysis to 8.0x107 after (configuration E)
or from 3.3x10°® to 6.6x10°® (conﬁguratlon F, G); which is slightly above the ICLERP
small impact criterion of 5x10°®. This small increment is. from a seismic event occurring
during the extended AOT, followed by failure of the operable CIV to close and isolate the
(seismically) broken pipe (the additional valves are of no value because they are
downstream of the pipe break). This is not a serious sensitivity consideration because
there are conservatisms in the analysis, the sensitivity is limited to seismic events, and
there are few if any penetrations in the plant that will fit this category (i.e., NO RCS
connection with no valves other than the two CIVs in the seismic portion of the pipe).

Any sensitivity to valve failure rate will be appropriately addressed by the ‘plant’s :
maintenance rule program, which will track reliability degradation of CIVs in these and
other penetrations.
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Page 3- 14 - The failure rate for random pipe failure is 6.0E-10/hour per penetration flow
path. The TR assumes 100 pipe sections per flow path, giving a value of 6.0E-8/hour or

"~ Response:

.5.24E-4/year. Provide a discussion on the basis for thlS estimate.

The failure rate used for random pipe failure i 1s 6.0x10™"° per pipe section per hour. This
yields a failure rate per penetration of 6.0x10/hour based on 100 pipe sections per
penetration. The basis for this estimate is directly from the referenced EPRI report TR-
102266 (K. Jamali, “Pipe Failure Study Update”). The failure rate estimate extracted
from the reference consists of two parts, the failure rate per pipe section, and the
estimated number of pipe sections per penetration.

For the pipe failure rate (6.01x10™%section-hour), the topical report uses the failure rate
for a generic PWR system. This generic PWR failure rate is a combination of the data
from all PWR safety-related systems. The pipe size group with the worst failure rate was .
used (ID from 0.5 to 2 inches), which provides the failure rate per pipe section-hour of
6.01x10"*° with an upper error factor of 3. An excerpt from Table 4-9 of EPRI TR-
102266 is shown below. (The other data in this table is used in a sensitivity analysis ~

see below.) .

Rupture Failure Rates and Error Factors for Each Generic System or System
Group and Pipe Size Group Combination (Excerpt)

Failure Rate in per-Section-Hour and Error Factors (Eu,El)

System Group

0.5”to<2”1ID - 2”to < 6” ID >6” 1D
Generic PWR 6.01E-10 (3,3) 3.98E-10 (3,3) - 5.64E-10 (3,3)
PWR System 1 1.42E-9 (5,5) 1.13E-10 (10,30) 1.92E-10 (10,30)
PWR System 2 7.09E-10 (5,5) 7.03E-11(7,20) 1.39E-10 (7,20)
PWR System 3 7.39E-10 (5,5) 1.17E-9 (5,5) . 6.40E-10 (5,5)
"~ PWR System 4 -3.50E-10 (5,5). 9.77E-10 (5,5) 8.90E-10 (5,5)
PWR System 5 1.70E-11 (10,30)

2.13E-10 (10,30)

2.87E-11 (10,30)

Jamali also provides a table of pipe section counts (see excerpt below from Table 3-3 of
TR-102266), which provided the basis for the per-section failure rates. To estimate the
number of pipe sections per penetration, the topical report uses the B&W safety injection
and recirculation system, because it is a typical B&W system, and it is a system that the
EPRI report breaks out separately (for other systems, the counts are combined). The

“EPRI table provides a count of about 400 segments (417 specifically) in a B&W safety

injection and recirculation system in three different size groups ranging from 0.5 to 6
inches. Since a typical system has multiple trains (at least two) as well as main and
secondary (branch line) flow paths, we conservatively estimated 100 pipe segments per
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penetration flow path. For example, the pipe sections count for the safety injection and
recirculation system would include at least four high pressure injection penetrations, two
low pressure injection penetrations, and two recirculation penetrations, as well as others.
Using the conservaUve estimate of 100 pipe sections per penetration yielded a failure rate
-of 6.0x10"%/hour for a typical penetration flow path.

The topical report uses this failure rate for the portion of (high pressure) pipe between the
CIVs and any additional valves in the interfacing system. We view this calculation as

- conservative because the topical report assumes that the break occurs near the
containment where there is no benefit from any additional valves in the flow path beyond
the CIVs. As the distance from the containment increases, the likelihood that additional
valves will be available for isolation of the leak increases. After 100 pipe segments from
the containment wall, the likelihood of additional valves is very high.

This failure rate is not used for bvcr-pressurization of low-pressure piping or for failure

of non-seismic pipmg during a seismic event. For these cases, a failure probability of 1.0

is used.

Pipe Section Counts for Various BWR and PWR System Combinations (Excerpt)

Vendor Pipe Size Group Safety Injection System
B&W ' 2" to<6” ID ' 48
>6"1ID ‘ ' 120
0.5"to<2”ID 249

At the request of the NRC staff (see NRC question 10), a sensitivity analysis has been
performed on the pipe failure rate. For the sensitivity analysis, the individual system data
that make up the generic PWR failure rate were examined. The system and pipe size
with the highest failure rate is 1.42x10"*/section-hour with an upper error factor of 5 (the
error factor times the best estimate corresponds to the 95% value in a lognormal
distribution). The error factor for the individual system is larger than for the generic
failure rate because there are less data available for an individual system. If this failure
rate and error factor is used in a sensitivity analysis, the per-section failure rate is
7.1x10*/section-hour; sh§htly more than an order of magnitude greater than the best -
estimate value (6.01x10'°) used in the topical report. One order of magnitude of
sens1t1v1ty is conservative in light of the data in the EPRI table because it can only be
obtained by using the worst case system and error factor.

Therefore, a sensitivity analysis was performed using a failure rate pér penetration of
7.1x10”/hr (assuming 100 pipe sections per penetration) instead of 6.0x10%/hour.

The results of the sensitivity analysis did not change the conclusxons of the study. Most
of the penetrations that had a small impact on risk (ICCDP < 5x107, ICLERP < 5x10°%)
continued to have a small impact on risk with the higher failure rates. - The only exception
was category 1.3 (from Table 3-3), which is an RCS connection that is normally open
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(NO), and the related categories that are derived from category 1.3 (i.e., category 1.4 —
NO RCS with non-seismic pipe outside containment, and category 2.2 — NO RCS with
ACLS function). The failure. modes for this penetration categog/y (1.3) change from a
probability of 2.0x10°® before the sensitivity analysis to 2.0x107 after (configuration E)
or from 1.7x10°® to 2.0x107 (configuration F, G); which is moderately above the ICLERP
small impact criterion of 5x10°® (by a factor of four). The failure mode of interest is a
random pipe failure occurring during the extended AOT (in the high pressure pipe
outboard of the CIVs, but before other valves), followed by failure of the operable CIV to
close and isolate the broken pipe. (The calculation is conservative for the cases where the
additional valves are inboard of the CIVs inside containment.) Note that the incremental
probability above the ICLERP small impact criterion of 5x10°® is caused by application
of the error factor 5 (95% value) to the failure rate; simply using the higher best estimate
failure rate of the worst system (1.42x10°/section-hour) instead of the generic value
(6.01x10"'%section-hour) is not enough to increase the ICLERP above 5x10°8.

Although this penetration category (NO RCS connection) is sensitive to the random
failure rate of the high-pressure piping, this sensitivity is offset by conservatism in the
pipe section count, which is assumed to be 100 sections per penetration. In other words,
if the run of pipe between the outboard CIV and the next available valve is not very long
(e.g., 25 sections or less), or there is an additional valve inside the containment, then the
ICLERP will be under the criterion for small risk impact even with the conservative
upper bound pipe failure rate. This is not a serious sensitivity consideration due to the
conservatisms in the analysis, and that there are few, if any, penetrations in the plant
where there is a NO RCS connection and a long section of high-pressure piping outside
of the containment that cannot be isolated except by the two CIVs.
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NRC Question Number 8:

Page 3-18 - Provide a basis for the common cause beta factor selected.
Response:

The beta factor was selected by a survey of the participating B&W plants and picking a
value (0.03) that is typical for the B&W plant PRAs. This is a conservative value for
beta factor. By comparison, the NRC common cause failure database (on the NRC
website) associated with NUREC/CR-6819 provides a beta factor for generic MOV fail-
to-close of 0.021. '

NRC Question Number 9:

Page 3-29, first paragraph - The TR discusses the applicability of the proposed AOT in
delaying the repair of an inoperable CIV with regard to configuration "A." It is assumed
that an extended AOT cannot be used to delay repair of an inoperable CIV on a reactor
coolant system (RCS) flow path if the reason for the inoperability is a failure of the
valves RCS pressure boundary. Is this intended to be a condition of the TR and/or
controlled by TS condition? '

Response:

It was not AREVA NP’s intention to make a new licensing commitment, because the
commitment already exists. The point being made by this paragraph is that inoperability
of the RCS pressure boundary is already covered by another TS (STS 3.4.13 &14).

~ Therefore, if the CIV inoperability is due to failure of its RCS pres‘sure boundary, then
the proposed CIV AOT extension is not relevant (i.e., to allow continued leakage)
because the existing commitment to the RCS pressure boundary TS is controlling.

- Consequently, the proposed AOT extension for CIVs has no effect for failures involving
. the RCS pressure boundary. Once the penetration is isolated (either because of the RCS

“pressure boundary TS or to initiate valve repair), then the required action of the CIV TS
is satisfied and the AOT extension is moot. Hence, the requested AOT change for CIVs
does not represent a change for CIV inoperability that involves the RCS pressure
boundary. '
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NRC Question Number 10:

TR BAW-2461 does not discuss uncertainty in the proposed CIV extended AOT risk
results. Provide this discussion for BAW-2461. As discussed in RG 1.174 and
NUREG/CR-6141, "Handbook of Methods for Risk-Based Analyses of Technical

- Specifications,” a licensee can perform sensitivity studies to provide additional insights

into the uncertainties related to the proposed AOT extension and demonstrate compliance
with the guidelines and evaluate uncertainties related to modeling and completeness.

Response:

Uncertainty was addressed in the topical report by choosing conservative analysis inputs

and modeling assumptions. In addition, sensitivity analysis has been performed in
response to this request for valve failure rates and for piping failure rates. These
sensitivity studies are described in the responses to NRC questions 6 and 7, respectively.-
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Page 3-30 states that ISLOCA risk is exacerbated when one CIV is inoperable. An
example is given for a penetration flow path with two normally closed (NC) CIVs and
low pressure piping downstream. If one CIV is inoperable the remaining CIV is
insufficient to keep the risk impact small during the proposed AOT extension unless de-
energized. The topical report states that this suggests against extending the AOT for any
penetration flow paths that may have this configuration. However, it is also stated that
the extended AOT will not be used for an inoperable NC CIV if it leaves the penetration
flow path with only one closed valve between the RCS and the environment (i.e., low
pressure piping or opening) and the valve is not verified closed. ,

Additionally, Page 3-41 of the topical report states that for situations where there are only
two NC CIVs between the RCS and the low-pressure interfacing system it is necessary
when implementing the proposed TS changes to identify where this is the case to ensure
that the proposed AOT extension is not applied to those penetrations. However, the

- proposed resolution states that these configuration are acceptable if the remaining CIV is
verified closed. ' :

Reconcile the apparent discrepancy: How is valve position confirmation considered in the

risk assessment?
‘Response:
This confusion is a result of poorly-chosen wording in the topical report.

If there are penetrations with only two NC valves (both CIVs) separating the RCS from
low pressure piping, then the risk that is estimated by the topical report does not justify
an extension of the AOT. These penetrations, if they exist, are also risk significant for
ISLOCA in the plant-specific PRA. If one of the CIVs is inoperable, then only one NC
valve remains to prevent exposure of the low-pressure pipe. This inoperable CIV will
retain the existing (four-hour) AOT and the TS markup will explicitly identify the four-
hour AOT as applying to this penetration. (See Table 2-1 of the topical report, proposed
new condition following Condition A; note that the number of penetrations that will be in
this category is few). Therefore, the Required Action will be applicable and the
penetration will be isolated by one of the methods indicated in the TS. The topical report
used the terminology “verified closed” to mean that the operable CIV will be in a secured
closed state such that it satisfies the Required Action (see footnote number 6 on the
bottom of page 3-31). Hence, the topical report requests no relief from the existing TS
for these particular penetrations.

To clarify the language in the topical report, the following changes to the topical report
are proposed:
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Change bullet on page 3-30 to read:

“The extended AOT will not be applied to CIVs in penetrations connected to the RCS
that have two NC CIVs if there are no other valves between the RCS and the environment
(i.e., low pressure piping or opening) that may be used for backup isolation. In that case,
the operable CIV will be verified closed within the original four-hour AOT thus
satisfying the Required Action.”

Similar changes are proposed for the bullets on pages 3-41 and 4-2 of the topical report.

Also, with respect to how confirmation of valve position is considered in the risk
assessment, this was an important factor in the risk assessment in only one case. As
noted by footnotes j and 1 in Table 3-3 of the topical report, this is the case where there is
an NC RCS penetration and there is one additional valve, besides the two CIVs, between
the RCS and the low-pressure piping (i.e., similar to the penetrations excluded from the
relief request in the discussion above, except with one additional valve). For these
penetrations, there is a sensitivity to whether or not that additional valve is open or
closed. As the footnote j indicates, if the additional valve is NO, the risk can be reduced
to an acceptable level if the valve is closed when entering the AOT (closed, but not
necessarily secured, as that would satisfy the existing Required Action, thus making the
extended AOT immaterial). Similarly, as indicated in footnote 1, the risk is increased if
the additional valve is NC, but is inadvertently left open. In either of these cases, closing
and/or confirming that the additional valve is closed helps to reduce the ISLOCA and
LERF risk. Therefore, this is a suggested compensatory action that is appropriate for the
plant’s CRMP when CIVs in this particular category of penetrations are inoperable (i.e.,
NC RCS penetration with two CIVs and only one additional NC valve or only NO valves
separating the RCS from the low-pressure piping). ‘ :

Therefore it is also proposed that the following bullet be added to the topical report in
Sectiqn 3.4, which discusses the CRMP: :

“If the extended AOT is applied to an RCS penetration that has.two NC CIVs, then when
entering the AOT, confirm that there is at least one other closed valve between the RCS ’
and any low pressure piping or opening.”
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Page 3-42 - The topical report discusses Tier 2 and the identification of potentially risk-
significant configurations that could exist with additional equipment out of service
besides inoperable CIVs. The discussion is mainly concerned with redundant CIVs in the
affected penetration but does not discuss CIVs in penetrations associated with an accident
consequence limiting system (ACLS). What Tier 2 restrictions, if any, have been
identified for penetration flow paths that include an ACLS.

‘Response:

The ACLS functions are already in the plant-specific CRMP. If an LCO of an ACLS TS
is invoked, then the CRMP should already have restrictions in place, if appropriate, for -
when a train of the ACLS is out of service. Extending the AOT for the CIV helps the
ACLS function by ensuring that the flow path for the ACLS stays open longer, if
possible. If any restrictions are placed on redundant CIVs, they should be done only if
they are not detrimental to an ACLS function. The second bullet on page 3-43 is
-intended to address activities that may increase CDF while in the extended AOT for the

' CIV, which includes activities that may impact ACLS functions. Other than those
discussed, we did not find any generic Tier 2 restrictions applicable to an ACLS.
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NRC Question Number 13:

Discuss the additional impact of external events on the proposed extended CIV AOTs.
and how external events are to be evaluated using the TR bounding approach.

Response:
Seismic events are explicitly accounted for in the analysis.

Fires are addressed by the.plant’s Appendix R eval'uatibn. Appendix R limits fire

- damage for systems and components that are required for safe shutdown. Containment

isolation is not a function required for safe shutdown, but it does function to ensure that
the containment atmosphere is isolated in the event of a release to the containment
atmosphere following a design basis accident (DBA). By limiting the likelihood of fuel
damage and a fission product release due to a fire, Appendix R also reduces the
likelihood of ex-containment release.

Environmental qualification (EQ) protects components from external hazards, such as
floods, that may be associated with a DBA. EQ requirements provide assurance that
damage from flooding will be limited for components and systems that are needed for
rmtlgatlon of the DBAs that may involve flooding.

| With respect to a fire or flood affecting the redundant CIV, the probability of CIV failure

due to fire or flood is much less than the random valve failure probability already

. included in the analysis. In addition, the fire or flood would have to occur in the spéciﬁc

location of the operable CIV during the specific time that the other CIV is inoperable.
The probability of containment isolation failure due to this failure mode, along with an
independent DBA that leads to a release of activity in the containment, is remote.

Therefore, the question of whether there is a risk-significant CIV failure mode involving
fire or flood focuses on whether the same fire or flood might also be a factor in causing a
DBA or other initiating event, and subsequent fuel damage. The postulated event that
might meet this description is an ISLOCA caused by failure of the operable CIV while
the redundant CIV is inoperable. This would be an issue only for penetrations that are
high-to-low-pressure interfaces, and where the CIVs are also relied upon to provide the

““high-to-low-pressure isolation. (The risk diminishes if there are additional valves

upstream or downstream of the CIVs that may provide backup isolation.) For these

- cases, whatever small increase there may be in the CIV failure rate due to external events

does not change the result. Penetrations in this category (see response to NRC question
11) are already risk significant for ISLOCA and have been excluded from the TS relief
request.

Hence, consideration of external events does not affect the rcsults and conclusions of thc
topical report. :
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NRC Questidn Number 14:

Page 3-43 - No action or maintenance activity is performed that will remove equipment
that is functionally redundant to the inoperable CIV, including the redundant CIV(s) on
the same penetration and support for the redundant CIV. Clarify that "supports for" is
meant to reference "support systems?"

Response:

The intended text is “support systems.” Therefore, it is proposed that the text in questio
be changed to read “support systems” instead of “supports.” : :

y

h )

/

- N - _ . . _
v . .

~ ‘.



(-

U.S. Nuclear Regulatory Commission : July 5, 2006
Document Control Desk ' » Page 20 of 28
0G-06-213 o : '

NRC Question Number 15:

Page 3-19, 22 - The TR analysis presents only single line penetration flow paths. To
address additional pathways (parallel valves), or multiple pathways, the TR suggests
using the most limiting penetration pathway or combining the multiple flow path risk.
Provide the methodology, including basis and applicable acceptance guidance, for either
approach in the application of the TR.

Response:

The response to this NRC question addresses plant-specific implementation of the topical
report. It is our intention that the licensee would compare a plant-specific list of CIVs
with the generic configurations covered by Table 3-3 of the topical repott. This would
serve three purposes: the first purpose is that it would demonstrate that the topical report
is applicable to all of the penetrations, including penetrations that are ganged together,
i.e., have multiple pathways. The methodology for addressing multiple pathways is

- addressed in the implementation guidelines that are attached below. The second purpose

is that it would identify any penetrations that are risk significant and would need to be
excluded from the relief request. This might include identifying some penetrations that
are risk significant only if the corrective maintenance involves breach of the CIV's
pressure boundary, a topic which is also addressed in the guidance (see NRC question 9).
The third purpose is that it will provide a risk impact value (i.e., ICLERP primarily, but
also ICCDP) for each CIV that is inoperable, which may be used in the plant-specific
CRMP by summing with the risk impact for CIVs in other penetrations that may be
inoperable at the same time. This approach is valid because the ICLERP values do not
screen penetrations by line size, which allows the cumulative risk impact to be estimated
by combining the probablhtles only (see NRC question 4).

To clarify the intent, it is proposed that the followmg 1mp1ementatlon guidance be added
to BAW- 2461 as an appendix (see attachment)
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Proposed Appendix to Topical Report BAW-2461

Implementatlon Guidance

Purpose

The purpose of this implementation guidance is to suggest a methodology that may be
used on a plant-specific basis to:
e Demonstrate that the topical report is applicable to all of the plant-specific
- penetrations, including penetrations that have multiple pathways.
e Identify any penetrations that are risk significant and would need to be excluded
from the AOT extension.
e Provide a risk impact value (ICLERP and ICCDP) for each potentially inoperable
CIV, which may be used in the plant-specific CRMP to assess the risk 1mpact of
multiple penetrations with inoperable CIVs at the same time.

Quantlflcatlon of Risk Parameters for lnoperable CIVs

The following quantification (steps 1 through 14 below) should be done for each CIV in
the scope of the relief request (i.e., exclude CIVs in the main steam lines, and CIVs
identified by the plant-specific risk-informed process to be high risk for ISLOCA). For
penetrations that have only one CIV and a closed system, treat the inoperable pressure
boundary of the closed system (closed loop inside containment) as if it were an
inoperable CIV, per the proposed TS markup in Section 2.1. Use Table 3-3 to determine
the ICCDP/ICLERP estimate for the inoperable CIV, as follows:

1) Determine if the CIV is on a penetration that has ganged CIVs; for example, some
penetrations may have an outboard CIV that is in series with two or more parallel
inboard CIVs (see example illustration below). If the penetration has ganged CIVs,
then determine if the inoperable CIV affects one CIV pathway or multiple CIV
pathways (consider only the CIVs). In the example, if CIV A is inoperable, then one
flow path is affected (A:B). Similarly, only one flow path is affected for CIV C
inoperable. However, if CIV B is inoperable, then two CIV flow paths are affected
(A:B) and (C:B). Hence in the case of CIV B inoperable, the risk impact (from Table
3-3) is the sum of the two risk impacts, e.g., ICLERPa.p)+ ICLERP ).

Therefore, in cases where the postulated inoperable CIV is paired with multiple CIVs
on the opposite side of the RB wall, perform steps 1 through 13 for each pair and sum
the risk impacts.

-
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Example of Ganged CIVs

RB

P

2) For each moperable CIV (and CIV pathway if multlple) ﬁnd the apphcable category
from Table 3-3.

Category from | Description
Table 3-3 . »

1 * | Penetrations connected to RCS that have no accident
consequence limiting system (ACLS) function .

2 Penetrations connected to RCS that have ACLS function

3 | Penetrations connected to containment atmosphere that
have no ACLS function

4 Penetrations connected to containment atmosphere that
have ACLS function

5 Penetrations connected to closed loop systems inside
containment that have no ACLS function

6 Penetrations connected to closed loop systems inside -

containment that have ACLS function

Find also'the applicable subcategory: normally closed (NC), normally open (NO),
seismic, non-seismic, etc.

For categories with an ACLS function, there may be two failure modes listed on -
Table 3-3 for the inoperable CIV, one for the inoperable CIV is assured open (i.e.,
CIV TS is affected, but the ACLS TS is not affected) and one for the inoperable CIV
is not assured open (i.e., both CIV TS and ACLS TS are affected).2 If the plant-
specific TS interpretation allows entry into the CIV TS without entering the ACLS

2 In this context, “assured open” means that the inoperable CIV is in a state or is put into a state such that
entering the Conditions and Required Actions of the applicable ACLS Technical Specification is not
required.
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TS (e.g., by securing the valve open), then quantify and record results for both cases,

otherwise quantify for the case that assumes the inoperable CIV is not assured open
(i.e., assume ACLS function is affected).

The risk impact estimates in Table 3-3 are also a function of the configuration of the
other piping and valves in the path between the RCS or containment atmosphere, and
the environment or low-pressure piping. These are represented by configurations A
through G in the table (see full descriptions in Section 3.3.5). The probabilities in
Table 3-3 associated with configurations A through G represent the condmonal
probablhty of a path to the environment, given CIV failure.

Conﬁguratxons of flow path to the environment (glven CIV fallure) as shown in
Table 3-3, are:

Configuration | Description
of Escape Path

A Open Pipe (no other intervening valves).

B Low Pressure Pipe (no other valves between the RCS or
containment atmosphere and the low pressure
vulnerability).

C. Open System or Path with One or Two Additional Open

| Valves

D Open System or Path with One Additional Closed Valve

E Open System or Path with Two Additional Closed Valves

F : Open System or Path with Three or More*Additional
Valves ‘

G Closed System

Therefore, for each penetration, the configuration of the interfacing system piping and
valves (potential escape path to environment) must be matched to the configurations
A through G in the table. Usually there are multiple pathways outboard of the CIV's
to various places (main process line, branch lines, vent lines, drain lines, etc.). The
applicable risk (i.e., the CIV failure probability times the conditional probability of an
escape path) is determined by evaluating the combination of these muitiple pathways
as potential escape paths. Usually the risk can approximated by the “most limiting
pathway,” but this can be done only after considering all of the pathways and making
that determination. Therefore, continue with steps 4 through 13 for each potentially
inoperable CIV:

Identify any low-pressure piping interface or system opening that would be
vulnerable if valves failed in the open position.

Draw a boundary around the specific penetration and CIVs, as well as any additional
valves (between the RCS or containment atmosphere and the portion of the outside
system that is low pressure or open) that may be credited to reduce risk. (The

- 8 ; I
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additional valves may be inboard or outboard of the CIVs, but do not credit manual
valves that are NO, or outwardly oriented check valves.) Draw the boundary to limit _-
the multiple pathways and branch lines. The risk for multiple flow paths canbe
simplified by crediting the minimum amount of the interfacing system necessary to

show a small risk, and assuming that any piping outside of the boundary is open to
the environment.

For example, see the simple example in the figure below. If the boundary is drawn
around just the CIVs (option 1), then Configuation A is assumed for the outboard
piping. In many cases, the open pipe assumption (A) produces acceptable risk,
making it unnecessary to be concerned about the state of the system downstream of .
the CIVs. However, if the boundary is drawn to include the additional NO MOV
(option 2), then Configuration C is assumed, improving the risk. The boundary can
also be drawn larger to credit additional valves (option 3); in this case, all of the
pathways have at least three additional valves (cap on pipe end is counted as a valve)
before the low-pressure piping, and configuration F is used for each.
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Example of Boundary Options for Crediting Additional Valves in Risk
: Calculation '

L P |
Option 1 : —a @ % T

RCS

CIV123A | CIVi23B

_ W
e :
¥

AR

CIV123A; CIV123B

RCS

Option 3
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CIVI23A | CIV123B
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6) Identify the seismic/non- -seismic interface. Are the valves credited on seismic piping?
If the valves to be credited are not within the seismic portion of the piping, then the
' risk values should taken from the non-seismic subcategones in Table 3-3, or the
boundary should be drawn to exclude the non-seismic valves.

7) Examine the individual pathways from the CIV to the (drawn) boundary and label
each with the appropriate configuration A to G.

8) If any pathways within the boundary are category A or B, that is, they are open or
have low pressure piping, and have no other intervening valves, then this is the most
limiting configuration. The conditional probability (i.e., of escape path to
environment given CIV failure) is assumed to be 1.0 and it is not necessary to
evaluate the other pathways on this. penetratlon since category A and B are limiting
(equal to 1.0).

9) The next most limiting pathway configuration is C (open path with open valves). If
one or more of the pathways has only open valves within the boundary (other than the
CIVs), then this pathway is also limiting. The conditional probability for this
configuration is dominated by the human error probability assumed for the operator
action (0.05 assumed). Other pathways (configurations D through G) connected to
this penetration will not be significant relative to this one.

10) Configurations E to G (closed syslem or multiple valves separating the low-pressure

1interface or opening) are dominated by failure of the high pressure pipe. These
pathways include multiple valves separating the high pressure pipe from low pressure
or open interfaces, and the random pipe failure is assumed to occur in the portion of
the pipe upstream of the additional valves so that they are of no value for isolation
(risk calculation is conservative if the additional valves are inside containment).
Since the pipe rupture failure rate is based on an assumption of 100 pipe segments
between the outboard CIV and the next available valve, and because failure of the
piping in any of the interfacing pathways between the CIV and the first valve on any
pathway has the same consequence, then the probability displayed for E, F or G

. (whichever is most limiting for the penetration) is representative of the multiple
pathways as long as the total number of pipe sections prior to the first valves does not
exceed 100. (If the total number of sections does exceed 100, then sum the
contributions.) S

1 1) This leaves any penetration pathways that are configuration D (one additional closed

valve separating the low-pressure or open interface); these pathways are dominated
by failure of the valve, hence the failure probability for each interfacing pathway with

- .configuration D must be summed with any others that are configuration Dor
configuration E, F or G from the previous step.
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12) Record the results (ICCDP, ICLERP) for the moperéble CIV. Itis convenient to
~ enter results in a table such as the one shown below. For example (usmg the above
- figure with option 3):

Example Table for Recording Results

Inoperable | Category | ICCDP/ | Acceptable? ICCDP/ Acceptable?
CIV ICLERP | CCDP<5x107 & | ICLERP if CIV | JCCDP<5x107 &
ICLERP<S5x10%) | pressure bound- | ICLERP<5x10%)
ary open (con-
figuration A)
(n/a for RCS
connection, n/a for
inboard CIV)
CIV123A | 1.1F 6.6x10-/ | Y n/a n/a
6.6x10"°
CIV123B | 1.1F 6.6x10-"/ | Y n/a n/a
6.6x10""

13) If the inoperable CIV is an outboard CIV and it is not an RCS connection, then
another case is needed for the situation where failure or repair of the inoperable valve
involves breach of the inoperable valve’s pressure boundary. If the configuration is
not already modeled as configuration A (or B), then quantify another case for the CIV
where configuration A (conditional probability = 1.0) is used. This configuration is
applicable when the outboard CIV on a non-RCS connection is inoperable because of

- a pressure boundary that is not intact (or the repair activity involves breach of the
pressure boundary). The point is moot if the affected penetration is isolated by
securing the inboard CIV or other secured closed valve (i.e., satisfying the Required
Action). This case is not applicable to RCS connectlons because the RCS pressure
boundary is covered by a different TS.

14) Repeat the process above (starting at step 1) and calculate ICCDP/ICLERP for
inoperability of each CIV. The risk is acceptably small (for single CIV inoperable) if
ICCDP < 5x107 and ICLERP < 5x10°®, CIVs not meeting this acceptance guideline -
should be treated as exceptions (i.e., current AOT retained). Note that it is possible
that an inoperable CIV may have acceptable risk if the pressure boundary is intact,
but be unacceptable if the pressure boundary is not intact, and that it may be
necessary to take exception in the case of inoperability involving a breached pressure
boundary.

“ ‘ .,,‘\ ,
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Suggested use of CIV Risk parameters in CRMP

The ICCDP and ICLERP values determined as described above may be used in the plant-
specific CRMP. For situations where CIVs in multiple penetrations are inoperable
simultaneously, the appropriate ICCDP and ICLERP values calculated above may be
summed. This approach is appropriate because calculation of the ICLERP values does
not include screening penetrations by line size; this allows the cumulative risk impact to
be estimated by combining the probabilities only. Since even small penetration line sizes
were conservatively considered a LERF risk, there is no cumulative size threshold to
consider for multiple penetrations with inoperable CIVs. Therefore the cumulative
probability is a conservative measure of the rlsk for multiple penetrations in the LCO
simultaneously. :

For situations where a CIV that is inoperable is one of those that is excluded from the
relief request (i.e., retains the four-hour AOT), there is no need to combine the risk for
this penetration with others that are inoperable at the same time to determine if the
cumulative risk is significant. That is because these inoperable CIVs are always
potentially risk significant (and should be treated as such in the CRMP).
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Abstract

This report contains a risk-informed evaluation performed by Framatome ANP for the
B&W Owners Group (B&WOG) Licensing Working Group and is applicable to the
participating B&WOG plants, which are Davis-Besse, Oconee Nuclear Station Units 1,
2, and 3, and Crystal River Unit 3. The purpose of this evaluation is to provide
justification for a longer allowed outage time (AOT) for containment.isolation valves
(CIVs). ltis proposed that the AOT for ClVs be extended to seven days from the
current AOT of four or 72 hours. This risk-informed evaluation is applicable to
penetration flow paths that have at least two CIVs, or one CIV and a closed loop
system, but does not include the C!Vs in the main steam lines, and certain other lines
(which will be identified on a plant-specific basis) that may represent high risk
significance for interfacing systems loss of coolant accident (ISLOCA).

The proposed Technical Specifications change will improve operational safety and
reduce unnecessary burdens in complying with Technical Specifications requirements.
Unnecessary plant shutdowns may be avoided by allowing more time for repairs.
Operational flexibility will be enhanced by allowing some repairs to be performed online.
For penetration flow paths with accident consequence limiting system (ACLS) functions,
an extended AOT for CIVs will avoid unnecessary flow path isolation that may result in
degraded function of the ACLS. : :

The justification provided in this report is consistent with the guidance set forth in
 Regulatory Guides 1.177 and 1.174. The proposed Technical Specifications change is
in compliance with existing regulations, is consistent with the philosophy of defense-in-
depth, and will not erode safety margins. The risk-informed evaluation uses the three-

tiered approach expected by the NRC for implementing proposed Technical
Specifications changes. The risk-informed evaluation demonstrates that the risk impact
of the proposed change is small (Tier 1). The evaluation also relies upon the plant-
specific configuration risk management program (CRMP). The CRMP ensures that
potential high risk configurations that may result from equipment being taken out of
‘service at the same time as the ClVs are identified (Tier 2), and that this risk is
evaluated (Tier 3) prior to taking the equipment out of service. .

The B&WOG has demonstrated that the proposed extension of the AOT for
containment isolation valves does not adversely impact risk or public safety, and is
therefore an appropriate change to the Technical Specifications.
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Acronym
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B&WOG
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ClVs
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FMEA

RV
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ICLERP
ISLOCA
LCO
LERF
MOV
NC

NO
NRC
PRA
RAW
RCS
SG
SGTR
SOV
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TSTF
UFSAR

- accident consequence limiting system

allowed outage time

-air-operated valve

B&W Owners Group

core damage frequency

~ containment isolation system

containment isolation valves

configuration risk management program

- design basis accident

emergency feedwater (sometimes called auxiliary feedwater)

failure modes and effects analysis

~ Fusseli-Vesely importance

Ainc.remental conditional core damage probability

increrhentél conditional large early release probability '
interfacing systems loss of coolant accident

limiting condition for operation

large early release frequ’ency'

motor-operated valve

normally closed

“normally open

Nuclear Regulatory Commission

probabilistic risk analysis

risk achievement worth

reactor coblant system

steam generator

steam generator tube rupture -
solehoid-operated valve

Technical Specifications

Technical Specifications Task Force Traveler
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1.0 INTRODUCTION

This report cdntains a risk-informed evaluation performed by Framatome ANP for the
B&W Owners Group (B&WOG) Licensing.Working Group. The purpose o'f this
‘evaluation is to provide justification for a longer allowed outage time (AOT) for
containment isdlation valves (CIVs). The evaluation contained herein is applicable to

. the participating B&WOG plants, which are Davis-Besse, Oconee Nuclear Station Units
1, 2, and 3, and Crystal River Unit 3.

The Nuclear Regulatory Commission’s (NRC's) policy statement on probabilistic risk
analysis (PRA) (Reference 1) éncourages greater use of risk-informed evaluations to
improve safety decision-making and regulatory efficiency. The B&WOG has
succéssfully used risk-informed evaluations for changes to the Technical Specifications
(TS). The justification provided in this report uses the guidance set forth in Regulatory

Guides 1.177 and 1.174 (References 2 and 3) for risk-informed decision-making.

The risk-informed evaluation described in this repbrt uses the three-tiered approach
'e'xpected by the NRC for implementing proposed T§ changes. Application va the three-
tiered approach under_scores the fundamental principle that the proposed change is
consistent with the defense-in-depth philosophy, and that safety margins will not be
eroded by the proposed change. Tier 1 is a demonstration that the risk impact of the

| proposed change is small. A risk assessment was performed to demonétrate that the
incremental risk impact associated wifh the proposed AOT extension is small. The risk
assessment was performed with a failure modes and effects analysis (FMEA) and a set
of simplified and conservative risk models that encompass every applicable penetration.
The risk model was developed using limiting parameters and conservative data
extracted from the plant-specific PRAs. The risk assessment includes the effect that the
proposed AOT extension has upon the probability of large early release following core
damage, the probability of an interfacing system |6ss of coolant accident (ISLOCA), and
the probability of affecting a post-acciden-t ACLS function. The risk impact is expressed
as the incremental chahge in the probability of core damage or large early release while

'in the proposed AOT.
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Tiers 2 and 3 ensure that potential high risk configurations that may result from -
equipment being taken out 6f service at the same time as the CIVs are appropfiately
evaluated prior to taking the equipment out of service. The risk-informed evaluation
relies upon the pIant-specific'con_figuration risk management'program (CRMP). The
CRMP ensures that potential high risk configurations that may result from equipment

being taken out of service at the same time as the CIVs are identified (Tier 2), and that

 this risk is evaluated (Tier 3) prior tb taking the equipment out of service. The CRMP

enhances defense-in-depth because it provides a means of ensuring that the

independence of the physical barriers will not be degraded by the proposed change.
The B&WOGpIant—specific CRMPs satisfy the Tier 2 and Tier 3 requirements of

Regulatory Guide 1.177.
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2.0 DEFINITION OF THE PROPOSED CHANGES
2.1 Summary of Technical Specifications Change

The relevant portion of the TS for the proposed AOT change is the “Containment
Isolation Valves” Limiting Condition for Operation (LCO), which is Section 3.6.3 of the
Standard Technical Specifications, NUREG 1430 (Reference 4). Thé proposAed' change
pertains to the AOT (also known as Completion Time) for penetrétion flow paths with
one inoperable CIV, which are Conditions A and C in the aforementioned LCO. The
-proposed change is to increase the Comblétion Time from four hours to seven days for
Condition A (one CIV inoperable in containment' penetration flow paths with two or more
CIVs), and increase the Completion Time from 72 hours to seven days‘ for Condition C
(one CIV inoperable in containment penetration flow paths with only one CIV and a

closed system). No'change is proposed for the Condition related to a penetration flow

path with two inoperable CIVs (Condition B). The proposed changes are summarized in

Table 2-1.
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Table 2-1 Summafy of Proposed Technical Specifiéations Change' -

- Condition

Required Action

Completion Time?

Only applicable to
penetration flow paths with
two [or more] containment
isolation valves with the
exception of containment
isolation valves in the main
steam lines [and list of
specific penetrations (if any)
identified by the plant-
specific risk-informed
process to have high risk
significance for ISLOCA)].

One or more penetration
flow paths with one
containment isolation valve
inoperable [for reasons
other than purge valve
leakage not within limit].

A

Isolate the affected penetration flow
path by use of at least one closed
and de-activated automatic valve,
closed manual valve, blind flange,
or-check valve with flow through the
valve secured.

>
Z
)

4-hours 7 days

* Markup is for illustration only and is based upon NUREG-1430 (some notes have been removed from
the table for simplification). See applicable plant-specific TS, NUREG-1430, and/or Technical
Specifications Task Force Traveler (TSTF) for specific wording. Proposed new items are in Bold.

2 Current completion times may vary: for plants not using the Standard Technical Specifications.
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" Table 2-1 Summary of Proposed Technical Specifications Change’

Condition

Required Action

Completion Time2

A2

Verify the affected penetration flow
path is isolated.

Once per 31 days for
isolation devices
outside containment

AND

Prior to entering
MODE 4 from
MODE 5 if not

- performed within the
-previous 92 days for

isolation devices
inside containment

; : ; )
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Table 2-1 Summary of Proposed Technical Specifications Change’

Condition

Required' Action

Completion Time?

[New Condition]

NOTE
Only applicable to
penetration flow paths
with two [or more]
containment isolation
valves in the main steam
lines [and list of specific

. penetrations (if any)

identified by the plant-
specific risk-informed
process to have high risk

- significance for ISLOCA].

One or more penetration
flow paths with one
containment isolation .
valve inoperable. .

Isolate the affected penetration
flow path by use of at least one
closed and de-activated -
automatic valve, closed manual
valve, blind flange, or check
valve with flow through the valve
secured.

ND

4 hours

‘Verify the affected penetration
flow path is isolated.

Once per 31 days
for isolation devices
outside
containment

- AND

Prior to-entering
MODE 4 from

MODE 5 if not
performed within
the previous

92 days for isolation
devices inside
containment
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Table 2-1 Summary of Proposed Technical Specifications Change’

Only applicable to
penetration flow paths with
only one containment

_isolation valve and a closed
system.

path by use of at least one closed
and de-activated automatic valve,
closed manual valve, or blind
flange.

* Condition Required Action Completion Time?

"B, v B.1
[ NOTE------------ Isolate the affected penetration flow 1 hour

Only applicable to path by use of at least one closed

penetration flow paths with and de-activated automatic valve,

two [or more] containment closed manual valve, or blind

isolation valves. flange.

One or more penetration

flow paths with two [or more]

containment isolation valves

inoperable [for reasons

other than purge valve

leakage not within limit].

C. C.1

------------ NOTE-------—-- Isolate the affected penetration flow | 72-heurs 7 dayé

One or more penetration ND
flow paths with one . _
containment isolation valve
inoperable. '

C2

Verify the affected penetration flow
path is isolated.

Once per 31 days

=I = =
LR |
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'~ Table 2-1 Summary of Proposed Technical Specificatidns C‘hange1

.Condition -

Required Action

Completion Time?

[New Condition]

NOTE
Only applicable to
penetration flow paths
with only one containment
isolation valve and a
closed system.

One or more penetration
flow paths with the closed
system pressure
boundary inoperable (and
the inoperable portion of
the closed system
pressure boundary is not
an RCS pressure '

Isolate the affected penetration
flow path by use of at least one

. closed and de-activated
" automatic valve, closed manual

valve, or blind flange.

ND

7 days

Only applicable to
penetration flow paths
with only one containment
isolation valve and a
closed system.

One or more penetration
flow paths with one
containment isolation
valve and the closed
_system pressure ‘

boundary inoperable

flow path by use of at least one
closed and de-activated
automatic valve, closed manual
valve, or blind flange.

boundary?®).
Verify the affected penetration -Once per 31 days
flow path is isolated. : _
[New Condition]
NOTE Isolate the éffected penetration 1 hour

% In that case see STS 3.4.13 “RCS operational Leakage”
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Table 2-1 Summary of Proposed Technical Specifications Change®

Condition

Required Action

Completion Time?

D.

[One or more penetration

flow paths with one or more

containment purge valves

| not within purge valve
leakagé limits.

D.1

Isolate the affected penetration flow
path by use of at least one [closed
and de-activated automatic valve,
closed manual valve, or blind
flange]. '

AND

24 hours

D.2

Verify the affected penetration flow
path is isolated.

AND

| Once per 31 days for

isolation devices
outside containment

AND

Prior to entering
MODE 4 from
MODE 5 if not
performed within the
previous 92 days for
isolation devices
inside containment

D.3

Perform SR 3.6.3.6 for the resilient
seal purge valves closed to comply
with Required Action D.1.

Once per{ ] days]

E.

Required Action and
associated Completion Time
not met. ’

E.1

Be in MODE 3.
AND

E2

Be in MODE 5.

6 houré

36 hours
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2.2 Discussion of Technical Specificéti_dns Change
2.2.1 AOT Change

It is proposed that the Completion Time for the action of isolating the affected
penetration be changed to seven 'days for Condition A (one CIV inoperable in a
penetration with two or more ClVs) and fof Condition C (one CIV inoperable in a
penetration with one CIV and a closed system). The risk-informed evaluation contained

in this Topical Report provides the basis for the pro'posed change. -

The main steam line penetrations are excluded from the AOT extension. These are

_ excluded because the risk associated with an AOT extension for these lines was not

evaluated (see Section 2.3).

Speeific other penetrations may aiso be excluded (on a plant-specific basis) from the

 AOT extension if they have high risk significance for ISLOCA (see Section 3.3.6). This

may occur in a few cases where there are just two normally closed CIVs and no other

| closed valves between the RCS and the |ew-pressure'interfac.ing system. These

penetrations may not meet the Regulatory Guide 1.177 guideline for small risk impact,
when one of the ClVs is inoperable and the AOT is extended. These specific
penetrations will be identified on a plant-specific basis prior to implementation of the

proposed TS change.

. 2.2.2 Common Cause Failufe Determination

An action is added to perform a common cause failure (CCF) determination for a
second (redUndant) CiVofa Iike pair within the original four-hour AOT of the first
ino'perab|e CIV. This action applies only to redundant CIVs in the same penetration that
have a valve operator of similar design for both the inboard and outboard CIVs. The
purpose of this requirement is to verify that the redundant CIV has not experienced a

common cause failure (CCF) that would put the penetration into Condition B, two CIVs

inoperable.

Upon entry into Condition A, the B&WOG utility will confirm that the redundant similarly-

designed CIV has not been affected by the same failure mode as the inoperable CIV.
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This verification will consist of a situation-specific evaluation (e.g., inspection, partial
stroke, functionality test, or engineering evaluation) as appropriate to verify that the
redundant CIV has not been affected by the same failure mode. This verification will be

performed before entering into the extended portion of the AOT (i.e., within four hours).

This verification is necessary-bécause the treatment of CCF is important to the PRA
calculations used to support the proposed AOT extension. This verification allows the
risk calculatiéﬁ for the redundant CIV to use the random failuré rate rather than the CCF
rate. This ensures that the risk exposure will be minimal during the proposed AOT

extension for penetrations that have a pair of similar CIVs.

The plant-specific risk-informed process (e.g., PRA methodology/guidanbe document,
PRA engineer, or expért panel) will be used to determine which penetrations this action
is applicable to, i.e., which penetrations contain redundant CIVs that are in the same
“common cause failure group.” The specific penetrations with CCF potential will
subsequently_be listed in a plant-specific TS interpretation document or other |

administrative resource.

2.2.3 New.Condition for Penetrations with a Closed System

A new set of conditions is proposed to clarify the TS interpretation for the situation
mvolvmg a penetration flow path with one CIV and a closed loop system, and the
pressure boundary of the closed Ioop system has an operability issue. This situation is
analogous to Condition A for a penetration connected to the containment atmosphere,
because the open pipe loop with an unaffected CIV is functionally the same as a
penetration connected to the containment atmosphere with one of two CIVs inoperable.
However, if both the CIV and the closed loop pressure boundary are inoperable; then it

is analogous to Condition B of TS 3.6.3.

A parenthetical note is included that the condition applies only if the inoperable portion

of the pressure boundary in the closed system is not an RCS pressure boundary. For

the penetrations involvihg a closed system, the closed loop usually provides a barrier for

isolation of the containment atmosphere. If the affected portion of the closed system
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provrdes a barrier for the RCS pressure boundary (e.g., SG tubes), thena dlf'ferent LCO

-is appllcable (3.4.13 “RCS Operatronal Leakage”), which is more limiting.

2.3 Applicable Contarnment Isolation Valves

The evaluation contained herein is applicable to the participating B&WOG plants, which

are Davis-Besse, Oconee Nuclear Station Units 1, 2, and 3, and Crystal River Unit 3.

~The apphcable ClVs are hsted in each plant's Updated Final Safety Analysrs Report ,

(UFSAR).

All of the applicable valves have a containment isolation function. Some of the valves
that have a containment isolation function are also in an accident consequence limiting -
system (ACLS) flow path. The TS bases document, NUREG-1430 Volume 2 |
(Reference 4), states that CIVs provide an automatic isolation barrier function for
containment penetrations not serving an ACLS. This risk analysis assumes that for the -
CiVs in ACLS flow paths, an isolation function may be needed late in an accident, after
the ACLS function is finished.’. For these vablves," the proposed TS change only applies .

to the containment isolation function. The requirements for the ACLS function are

covered by the applicable TS of the ACLS, for which no changes are proposed by this

report.

The proposed TS change applies only to penetration flow paths containing Itwo (or
more) 'CIVs'in series, or one CIV and a closed loop system inside containment. Some
of the penetrations with tWo-‘(or more) CIVs connect directly with the reactor c.oolant
sys_ten1 (RCS), and some connect directly with the containment atmosphere. For the
penetrations with a single CIV and a closed loop system inside containment, the closed
loop provides the second containment isolation barrier. The closed loop pressure
boundary may provide a barrier with only the containment atmosphere, but in some
cases portions of it may also be'part of the RCS pressure boundary (e.g., the secondary |

side of steam the generator tubes).

The ClVs in the main steam lines are explicitly excluded from the proposed AOT
extension. These are excluded because the isolation of these penetrations has a

risk/s‘afety impact that goes beyond the containment isolation function. Because of the



Framatome ANP, Inc. ‘ . BAW-2461
Risk-Informed Justification for Containment Isoltation Valve Allowed Outage Time Change Page 2-11

) cdmplexity of determining the incremental risk that would be associated with extending
the AOT for these valves, the B&WOG has not included them in this AOT relaxation .

proposal.

2.4 Generic Applicability

Plant-specific input used for this submittal ensures applicability. PRA parameters used
in the risk analysis (valve failure rates, core damage frequency, etc.) were surveyed
from the participating B&WOG utilities, and limiting values for each parameter were

used in the risk analysis.

The configurations analyzed for penetrations and release paths are conservative with
reépec_t to isolation. In the categorization of penetration _configurations, several different
valve typesi are used (MOV, AQV, etc.). Rather than analyze each different
combination of valves that could occ’ur’on a penetration, the generic risk analysis
~assumes the valve type with the worst failure rate for all cases. This was done in the
interest of conservatism, and to reduce the number of variations in the risk analysis. In
addition, no credit was given in the risk assessment for systems such as emergency
ventilation and filtration at the pipe terminations, which may reduce the probability or
seVerity of large early release. Hence, the risk anélysis is conservative for most of the

penetration pop‘ulation. This ensures generic applicability of the results.

2.5 Need for Proposed Change

The proposed TS change will irhprove operational safety and reduce unnecessary
burdens in complying with current TS requirements. Unnecessary plant maneuvers
(forced shutdowns) may be avoided by allowing more time for repairs. The current four-

~hour AOT is not sufficient to perform meaningful repairs. An extension of the AOT will
provide operational flexibility by allowing some repairs to be performed online. For
penetration flow paths with ACLS functions, an extended AOT for CIVs will delay and
possibly avoid unnecessary flow path isolation that may result in degraded function of
the ACLS. |



“ Framatome ANP, Inc. ' -  BAW-2461

Risk-Informed Justification for Containment Isolation Valve Allowed Outage Time Change Page 3-1

3.0 ENGINEERING EVALUATION

- The proposed TS change has been evaluated with regard to the principles that

_ adequate"defense- in-depth is maintained, that sufficient safety margins are maintained,

and that proposed increases in core damage frequency (CDF) and risk are small, and
are consistent with the intent of the Commission's Safety Goal Policy Statement

(Reference 5).

3.1 Compliance with Current Regulations

The proposed changes do not impact compliance with the régulations governing TS.
The NRC regulations specific to TS are stated in 10 CFR 50.36, "Techn_it:al
Specifications” (Re‘ferenceA 6).- Additional information is contained in the "Final Policy

Statement on Technical Specification Imprbvements for Nuclear Power Reactors™

| (Reference 7), and the statement of considerations for 10 CFR 50.36. These

documents define the main elements of TS, provide criteria for items to be included in-
TS, and discuss the use of probabilistic approaches to.improvevTS. The proposed TS

changes are consistent with these regulations.

The proposed TS changes are also consistent with precedence established by Standard
Technical Specifications (Reference 4), and by previous B&WOG and industry
submittals. Upon discovery of a failure to meet an LCO, TS specify time for completing

Required Actions of the associated TS conditions. Req.uired Actions establish remedial

" measures that must be taken within specified completion times (AOTs). These times

define limits during which operation in a degraded condition is permitted. Incorporating

completion time extensions is acceptable because completion times take into account

the operability status of the redundant eduipment, the capability of the equipment, a
reasonable time for repairs of required equipment, and the low probability of a design

basis accident (DBA) occurring during the repair period (Reference 8).

3.2 Traditional Engineering Evaluation
3.2.1 BaSes of TS for CIVs

The TS Bases Document (Reference 4) describes the bases for the CIV TS. The CIVs
satisfy Criterion 3 of 10 CFR 50.36(c] (2)(ii).
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The CIVs vform part of the containment preSs_ure boundary and provide a means‘ for fluid
penetrations not sewihg ACLSs to be provided with two isolation barriers that are
closed on an automatic isolation signal. These isolation devices consist of either
passive devices or active (automatic) devices. Manual valves, de-activated automatic
valves secured in their closed position (including check valves with flow through the
valve secured), blind flanges, and closed systems are considered passive devices. |
Check valves, or other automatic valves designed to close following an accident without
operator action, are considered active devices. Two barriers in séries are provided for
each penetration so that no single credible failure or malfunction of an active component
can result in a loss of isolation or Ieékage that exceeds limits assumed in the safety
analyses. One of these barriers may be a closed system. These barriers (typically

‘CIVs) make up the Containment Isolation System.

Containment isolation occurs upon'receipt‘ of a high containment pressure or diverse
containment isolation signal. The containment isolation signal closes automatic ClVs in
fluid penetrations not required for operation.‘of engineered safeguard systems to preveht
leakage of radioactive material. Upon actuation of high pressure injection, automatic
CIVs also isolate systems not required for containment or RCS heat removal. Other

- penetrations are isolated by the use of valves in the closed positio'n or blind flanges. As
a result, the CIVs (and blind flanges) help ensure that the cohtain_ment atmosphere will
be isolated in the event of a release of radioactive material to containment atmosphere
from the RCS following a DBA.

The DBAs that result in a release of radioactive material within containment are a loss
of coolant.accident (LOCA), a main stéam line break, and a rod ejection accident
(Reference 4). In thé analysis for each of these accidents, it is assumed that ClVs are
either closed'dr function to close within the required isolation time following event
initiation. The DBA analysis assumes that, within 60 seconds after the accident,
isolation of the containment is complete and leakage terminated, except for the design
leakage rate. The containmén_t isolation total'response time of 60 seconds includes

signal delay, diesel generator startup (for loss of offsite power), and containment
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“isolation valve stroke times. The operablllty requirements for CIVs help. ensure that

containment is |solated wnthln the time limits assumed in the safety analysis.

The automatic power-operated isolation valves are required to have isolation times
within limits (in design basis documents) and'to actuate on an automatic isolation signal.
The valves covered by this LCO are ‘Iisted along with their associated stroke times-in the
UFSAR. The passive (normally closed) isolation valves are considered OPERABLE
when manual valves are closed, check valves have flow through the valve secured,

blind flanges are in place, and closed systems are intact. These passive isolation

| valves/devtces are Iisted:in the UFSAR.

The CIV leakage rates are addressed by LCO 3.6.1, “Containment.” CIV leakage is
tested in accordance with the Containment Leak Rate Test Program. In the event.CIV.

leakage results in exeeeding the established containment leakage rate limits, the TS

~ requires entry into the applicable Conditions and Required Actions of LCO 3.6.1. The

proposed changes do not affect this portion of the TS and no changes are proposed

herein for this pd_rtion of the TS.

The proposed TS changes do not affect the ability of the Containment Isolation System
(CIS) to perform its intended safety function. Each CIV ofa redundant CIV pair (or CIV

and closed piping loop) is individually capable of performing the containment isolation

safety function. (The proposed TS change applies only to penetration flow paths .
containing two or more CIVs, or one or more CIV, and a closed Iobp system.) The
deeigh criteria ef the CIS ensures that no single failure or malfunction can result in a
loss of isolation, or result in exceeding the leakage limits or time limits assumed in the
safety analyses. ' The LCO takes into account the operational status and capability of -
the redundant equipment. - Therefore, the remaining CIV is capable of protecting the
leakage and time limits assumed in the Safety analysis; should a DBA occur while 'the

(first) CIV is in a degraded condition (i.e., temporary reduction of redundancy)

associated with the extended AOT.
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3.2.2 Dual Function CIVs

Some ClIVs are in penetration flow paths that also have an ACLS function. These
pehetrations, which are identified in the UFSAR, have a p‘o.st-accident position of open,
“and are not closed on an automatic isolation signal. For these CIVs, the valve position
that satisfies the accident mitigation function (open) is opposite of the.valve position that
satisfies the containment isolation function (closed). The close function, if needed, is

used later in the event (when the ACLS has completed its function).

If a DBA does occur during the extended AOT of the CIV functio'n, the redundant CIV
(or closed loop) is still available to isolate the penetration when needed. The longer
AOT may have the effect of postponing the Required Action for isolation to é_ later time
such that the reduced redundancy will not bé limiting for the ACLS. With the proposed
extended AOT for the CIVs, the AOT of the ACLS (72 hours) will be the most limiting
'AOT for the ACLS function. |

The TS requiremehts of the ACLS ensure that appropriate remedial actions are taken, if
the affected ACLS flow path(s) are rendered inoperable by an inoperable CIV (or the
subsequent Required Action to isolate the affected penetration flow path). The system
TS associated with the ACLS function of these dual function valves is not affécted by

the proposed change and no changes are proposed herein for that portion of the TS.

Therefore the safety consequences of degraded ACLS funcﬁon are not affected by |
extension of the AOT for the CIV TS. Although degradation of the ACLS function may
occur due to inoperability of the dual function CIV, and safety may be affected by the
ACLS degradation, the ACLS function is not impaired by delayed isolation of the CIV.
’The proposed AOT extension for the CIV function may be beneficial to the ACLS
function, because'delay of isolation may allow the ACLS train to be capable of full or |
| partial capacity for a Iongef period of time (until reaching the ACLS AOT limit).
Compensatory Actions (Required Actions and Completion Times) taken with respect to
the ACLS TS, which are related to degradation of ACLS functionality, are not changed
by the proposal. |
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3.2.3 Repairs that involve the Valve Pressure Boundary

Consideration has been given to the impaét of repairs that may be initiated during the
extended AOT that involve opening of the valve pressure boundary. Failures of the
valve body are uncommon (but are included in this category), as are leaky valve stems,
which are more common (but do not impact the containment isolation capability
because the valve cah still cloSe). Some repairs to valves can involve removal of
sealing material (packing) or other valve components fthat would affect p'enetra_tion
integrity. For ah outboard CIV, this possibility may be equivalent to an open escape

path to the outside environment. (In the subsequent risk analysis, the open escape

path case is modeled as configuration “A.”) For penetration flow paths that are open to

the RCS or the steam generator (SG), a repair involving breach of the valve pressure
boundary could not be performed on-line without first isolating the valve. For
penetration flow paths open to the containment atmbsphere, isolation of the line (via the
redundant CIV or other valve) reduces the risk of offsite release. Similarly, for closed
loop systems, the risk of offsite release is acceptable because the closed loop provides

isolation from the containment atmosphere.

The purpose of the proposed AOT extension is tQ allow more time with the penetration
flow path open (i.e., be‘fdre‘the Required Action to isolate). If maintenance is required
that involves pfessuré boundary teardown, then the plant will most assuredly require
closure of the flow path (i.e., isolation of the component), if it is a flow path that is open
to the RCS, the secondary side of the SG, or to the containment atmosphere.
Therefore,l-the exténded AOT is not particularly relevant or useful in those situations

because the Required Action (i.e., isolation) is satisfied.

For CIV pressure boundary repairs where the extended AOT may be uéefui (such as on

a closed system), the risk has been evaluated. (In the risk analysis, the open escape

path case is modeled as configuration “A.")

- 3.24 Défense-in-Depth :

The impact of the proposed TS change is consistent with the defense-in-depth

" philosophy. The risk evaluation has considered the impact of the proposed TS changé
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on barriers to core damage, and the impact is small. The risk analysis has also
considered the impact of the proposed change on containment failure and bypass, and
the impact is small. The proposed changes do not degrade the independence of
physical barriers to fission product release. System redundancy, independence, and

diversity are maintained commensurate with the expected risk of challenges to the CIS.

Furthermore, the proposed TS change will not significantly change the balance among
defense-in-depth attributes (prevention, mitigation, and containment). The anticipated -
operational changes associated with the proposed change in the AOT will not introduce
any new accidents or transients or increase the likelihood of an accident or transient

that may challenge the containment barrier. (The DBAs that result in a release of

radioabtive material within containment are a LOCA, a main steam line break, and a rod -

ejection accident, Reference 4.) Nor will the proposed changes introduce any new
common cause failure modes or operator response not previously considered. (The
proposed TS change includes a CCF determination for penetration flow paths with two

or more like CIVs to be performed within the original four-hour AOT).

There is not an over-reliance on programmatic activities to compensate for weaknesses

in plant design or to justify the use of optimisticvreliébility ‘estimaies. The programmatic
activities that are used include the CRMP and the Maintenance Rule. The CRMP
provides a' means of ensuring that the independence of the physical barriers will not be
‘degraded by the proposed change. The plants’ CRMP ensures that no action or |
maintenance is done to increase the frequency of a DBA that may challenge the
containment, or remove redundant functionality while in the LCO. The CRMP helps to
avoid inadvertent high risk configurations from emerging while in thé LCO that may
erode the principles of redundancy and diversity. The Maintenance Rule will provide an
'oversight against inadvertent reliability and availability degradation of the CIS function
from the proposed change in the AOT. Furthermore, the Maintenance Rule will ensure
appropriate risk management actions (e.g., compensatory actions) as warranted by the
Change in ris'k. introduced by the maintenance activity. These programmatic activities
“ enhance defense-in-depth because they provide backup protection (beyond the

Compensatory Actions dictated by the LCO) against inadvertent or unforeSeen
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consequences of the proposed TS change. In addition, “application of the three-tiered»
approach provides assurance that defense-in-depth will not be significantly impacted by

the proposed change" (Reference 2).' :

3.2.5 Safety Margins

The proposed TS change does not erode safety margins. The proposed AOT change

does not adversely affect any assumptions or inpufs to the safety analysis, or conflict

with approved codes and standards. The UFSAR acceptance crltena are not affected

assumlng the plant is in the AOT (i.e., one CIVis inoperable in one or more penetratlon

flow paths) and there are no additional failures. The proposed TS change applies only

- to penetration flow paths containing two or more CIVs, (or one CIV and a closed loop

system). Since each CIV by design is individually capable of performing the
containment isolation safety function, the remaining CIV will protect the 'Ieakage and
tirne_limits aséumed in-the Safety' analkyeis, should a DBA occur while in the AOT. There
are no situations, apart from additional failures, in which entry into the proposed AOT |

would result in failure to meet an intended safety function.

3.3 Tier 1: Evaluation of Risk Impact

The NRC staff has identified a three-tiered approach to evaluate the risk asscciated with
proposed TS AOT changes. Tier 1 is an evaluation of the impact on p'Ia'nt risk of the
proposed TS change as expressed by the incremental conditional core damage
probability (ICCDP), and the.incremental conditional large early release probability
(ICLERP). The risk being addressed in this caee is the incremental risk, during the
extended AOT, that is related to the inoperab'le CIV being left open or partially open -
(i.e., the Required Action to isolate delayed) until the expiration of the proposed AOT

extension.
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The ICCDP and ICLERP are the incremental change in CDF and large early release
fr.equenby (LER_F) due to the CIV being out of service, times the length of the proposed
AOT extension (assuming that the full duration of the AOT is used). Since plant
practices typica"y do not plan for using the full duration of the AOT, using the full

duration in this analysis will yield conservative results.

ICCDP = CDF impact x (duration of proposed AOT)

ICLERP = LERF impact x (durat_ion of proposed AOT)

According to Regulatory Guide 1.177, an ICCDP equal to 5e-7 and an ICLERP equal to

5e-8 represent‘a small impact on risk.

Tier 1, the impact of the proposed TS change onrisk, is assessed below. Tiers 2 and 3, -

identification of potentially high-risk configurations that could exist if other equipment
were to be taken out of service simultaneously and configuration risk management, are
discussed in Section 3.4. Application of the three-tiered approach to the proposed risk-
informed TS AAOT chahge provides additional assurance that defense-in-depth will not

be significantly impacted by the proposed changes to the licensing basis.

3.3.1 Scope and General Approach of the Risk Evaluatlon for the Proposed
Technical Specification Change

To evaluate a TS change, the specific systems or components involved need to
modeled in the risk analysis. The plant-specific PRAs do not neceésarily model the CIS
in detail and every penetration for which the TS change is being proposed. Therefore, a
specialized analysis was necessary involving a set of simplified models that can be

applied to each penetration.

The plant-specific PRA models were not used directly in this evaluation. Instead,

equations were developed for each penetration type, and were quantified using
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parameters extracted from the plant-specmc PRAs, such as base CDF and CIV failure

rates.

- The scope of risk analysis developed for evaluation of the proposed'TS change is

driven by how the CiVs might impact severe accident risk. This impact may be different

than the impact associated with loss of the deSIgn basis safety function. With respect to

severe accident risk, there are:

1. Penetrations that must close or stay closed to prevent a large early release

following core damage.

2. Penetrations that must close or stay closed to prevent loss of RCS inventory
and subsequent core damage and large early release from an interfacing |

“systems loss of coolant accident (ISLOCA).

3. Penetrations that need to stay open post-accident to support an ACLS functien,
‘but may need to isolate later in the accident (or upon failure of the ACLS train).

For a CIV in a flow path that is not connected to the RCS and has no design basis
safety function other than containment isolation, the CIV’s risk limiting function is to
prevent a large early release following core damage. This appiies to penetration flow
'pat‘hs connected directly to the containment atmosphere, and to closed loop systems if
there is a coincident failure of the pipe loop inside containment. A bounding LERF is
generally estimated from the plants’ CDF coincident with the probability of a failed open
ClV/penetration flow path to the'outside environment. The base CDF can be extracted
from the plant-specific PRA because the CIS models are generally separate from and
not integral to the level 1 PRA model and can be treated independently from the CDF.

This approach is similar to the simplified event tree in NUREG/CR-6595, "An Approach

for Estimating the Frequencies of Various Containment Failure Modes and Bypass .
Events" (see Figure 2.1 of Reference 9). This approach does however result in a gross -
simplification in the conservative direction because it ignores the magnitude and tlmmg
of the radionuclide release (i.e., the potential for early fatalities). Offsite doses could be

below the threshold for large early release, and the timing of the release may allow for
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evacuation Qf the close in population. This conservative approach overestimates the
LERF (and hence ICLERP) due to the proposed AOT extension.

For ClVs in a flow path connected to the RCS, there is potential to affect CDF and
LERF via an ISLOCA. A bounding risk for this case is generally determined from the
probability of a failed open ClV/penetration flow path between the RCS and the
environment outside of the containment. Since the ISLOCA is assumed to result in core
damage énd large early release, the impact of mitigation systems other than the CIS is
not particularly relevant. In plant-specific PRAs, the ISLOCA type failures are typically
treated separate from the base PRA. However, the ISLOCA studies generally screen
out most of the less-significant penetrations (e.g., based on line size or number of
valves). That apprdach is not taken here, énd all failed open penetrations conneéted to-

the RCS are conservatively assumed to have CDF and LERF potential.

For a CIV in penetration flow paths that need to stay open post-accident to support an
ACLS function, the risk assessment considers the potential change in the CDF due to
degradation of the ACLS function. In most cases, the isolation function of the CIV is not
shared with the ACLS function of the CIV because the ACLS function is to remain open.
The position of the CIV associated with thé proposed AOT extension (i.e., temporarily
unisolated/open), is generally the safe position with respect to the ACLS function.
Lengthening the AOT for an inoperable CIV may_incréase the incremental probability of
CIS failure (if an accident occurs during the proposed AOT extension); however the.
proposed extension may improve the conditional core damage probability during the
period of inoperability by being less obtrusive to the ACLS function. The beneficial part
of this risk tradebff is not quantified; in this risk analysis, only the potential increases in

risk are estimated.

A partially open CIV (or one that cannot be assured to be open) has the potential to
impact risk for ACLS penetrations, because the CIV does not'satisfy its containment
isolation function, and the partially open flow path may not completely satisfy the ACLS
- function either. The partially open flow path is probably better for the ACLS function
than having the CIV closed (which is the Required Action of the CIV TS that the
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proposed AOT extension seeksto delay). If the flow path is left as is, and an accident
occurs, its ACLS function may be lost; if the flow path is isolated, its ACLS function is
definitely lost (the AOT clock of the associated ACLS TS starts in either case). Hence,
not ieolating the CIV generally does not further increase the core damage probability
during the proposed AOT extension. However, the probability of large early release
during the proposed AOT extension is affected because the proposed delay in taking
the Reouired Action for an inoperable CIV (isolation of the penetration) increases the
exposure' to the higher CDF caused by the ACLS degradation. The general approach
for estimating the large early release impact for this situation is to adjust the plants’ CDF
with the risk achievement worth (RAW)* for loss of the safety function associated with

the affected ACLS flow path (or a bounding value), conservative|y assuming that the'

safety function of the ACLS flow path is lost. The calculations also include the

coincident probability of failure of the redundant CIV and/or flow path to the outS|de :

environment.

3.3.2 Assumptions used in the AOT Risk Evaluation

The following assumptions were used for the risk evaluation of the proposed AOT:

1. The AOT risk evaluation was performed for power operation. The CIV Technical
Specifications and the proposed AOT change apply to operating modes 1, 2, 3,
and 4. The risk at power is bounding for the risk at the other operating modes.
That is because the energy that can be released to the reactor building when in
the hot standby, hot shutdown, and startup modes is only a fraction of that
associated with a DBA at power. The post-accident RB pressure will be lower,
RCS pressure may be Iower, and significant radionuclide decay has occurred.

Hence, the risk for power operation is conservative for Modes 2, 3, and 4.

2. The base CDFs used in this evaluation include the mean outage times (i.e.,
maintenance unavailability) for all systems. There are no experience data for the

extended AOT to suggest that increased opportunity for online maintenance will

4 The risk achievement worth importance measure is the factor that CDF will increase if the subject
component is guaranteed failed.
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- improve CIV failure rates. Therefore, the assumption is made that the frequency
of outage for maintenance and the component failure rates will remain the sanﬁe.
The ICCDP and ICLERP (single AOT risk) calculations assume that the full

length of the proposed AOT is Llsed for the maintenance activity. The
acceptance criteria for ICCDP and ICLERP (5e-7 and 5e-8, respectively)
(Reference 2), ensure that tne overall risk impact of the proposed AOT change

i will be small, even considering séparate LCO entries for multiple penetrations.
Nonétheless, the maintenance unavailability for the CIS will be tra‘cked'by the
Maintenance Rule to ensure that overall risk is not significantly impacted by the

change (see discussion of Maintenance Rule in Section 3.5).

3. In this evaluation, core damage events with open penetration flow paths to the
outside environment are assumed to be candidates for large eér_ly release. No
credit is given for small line size, or for emergency ventilation syStems at the .
termination poinf. Since separate LCO entry is allowed for each penetfation flow
path, simultaneous AOT entries in different penetrations may increase the

' possiblé effective containment hole size, albeit with diminishing probability. This -
risk evaluation does not limit the LERF risk by making a distinction by size of the
penetration. However, planf-specific PRAs may consider penetrations smaller
than a certain size to be below the size threshold of a large early release, or
beIoW the size threshold of an ISLOCA. Individual B&WOG members may chose
to categorize certain penetrations into the sméll risk category (i.e., allow
extended AOT) based on the size of the pipe being too small to meet the
definition of LERF and/or ISLOCA (as defined by their plant-specific PRA),
especially if the plant operators use their CRMP to monitor multiple simultaneous

ClIV LCO entries.

4. The CDF used in the equations for LERF does not make a distinction with
- respect to magnitude and timing of the radionuclide release.. This is a
conservatism in the risk analysis because it ignores that a fraction of the events
-included in the LERF may involve doses that are below the threshold for large

early release or may involve timing that aliows for evacuation of the close-in
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population. This conservative approach overestimates the LERF (and hence
ICLERP) associated with the proposed AOT extension.

5. External events such as fires and floods are assumed to be insignificant risk
contributors with respect to the incremental conditional probability of core
damage or large early release during the proposed AOT. The basis for this.
assu'mption is that the probability of a fire or flood occurring during the limited
time of the AOT (eve}n seven days) is small. In addition, the probability that the
fire or flood also occurs in a specific zone that would affect the operable ClV on a
specific penetration, is even smaller. This fire or flood would also have to affect
other components to cause core damage. Hence, the contribution of fire or flood

is a small increment relative to the base failure probability of the operable ClV.

6. In the case of a penetration flow path with two like CIVs, and one CIV is
inoperable, the risk analysis does not include common cause failure of the -
second CIV. The CCF contribution is not included because it is assumed that the

. lplant operators will verify (within the original four-hour AOT) that the other CIV of
the like pair has not been affected by the same failure mode. The AOT and
Required Actions for Condition B (penetration flow path with two CIVs

irioperable) are not changed by the proposed AOT extension.

7. Many of the CIVs that are required to close post-accident are air-operated valves
(AQVs), which arevdesigned to fail in the safe state upon loss of air or control
power. A few small penetrations also use solenoid-operated valves (SOVs), |
which also fail in the safe state upon loss of power. Some of the penetrations
use motor-operated valves (MOVs), which fail as-is upon loss of motive power.
A review of the failure probabilities of the associated buses reveals that failure to
close due to -unavail,ability of the power bus is not significant relative to random
hardware failure of the MOV (and a power outage affecting the MOV coincident
with inoperability of the redundant CIV would trigger the Required Action for
Condition B, i.e., two inoperable CIVs). Dependent failure between CIVs is nvot

an issue because redundant CIVs on the same penetration are powered by
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different buses. The other dependency that was considered is between the CIV
failure and CDF. A review of Fussell-Vesely (FV)° importance measures for
these buses indicates that their contribution to CDF is a.small, but not
insignificant ffaction. Therefore, fdr‘tho_sé risk calculations where the CDF is _
combined with failure to close of an open motor-operated ClV, a contribution is |
added to represent the portion of the CDF involving the bUs failure (i.e., the CDF

- times FV for a typical electrical bus) along with a dependent MOV failure
probability that is 1.0. |

8. Transition risk (risk of changi‘ng operating modes if the end of the AOT is reached
before maintenance is completed) is conservatively ignored, even though the

longer AOT may result in fewer mode changes than the current AOT.

9. No credit is given for non-seismic pipe in seismic events. The risk calculations
include consideration of the probability of a seismic event occurring during the

AOT combined with failure a probability of 1.0 for the non-seismic pipe.

10. The failure rate for random pipe failure (i.e., non-seismically-induced failure of

pipe exposed to pressure less than or equal to design pressure) is assumed to

| be 6.0e-8 /hour per penefration flow path. This failure rate was derived frbm K.
Jamali, “Pipe Failure Study Update” (Reference 10). The pipe failure rate for a
generic PWR assumihg the most-limiting pipe size group (ID from 0.5 to 2

“inches)is 6.01e-10/segment-hour. A typical systenﬁ (safety injection and
recirculation) is reported (also in Reference 10) to have about 400 pipe segments
spread over three pipe size groups (from 0.5 to 2 inches, from 2 to 6 inches, and
greater than 6 inches) and multiple system trains. Assuming two trains and an
even split between main flow paths and branch lines results in an assumption of
about‘1'00 pipe segments per flow path, yielding 6.0 e-8/hour fbr a typical
penetration flow path. This is a conservative estimate for the penetration flow
paths under consideration because the pipe segments closest to the containment
wall are the most risk significant for rupture; as the distance from the containment

®> The FV importance measure represehts the fraction of the CDF contributed by the failure of interest.

------'----
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mcreases, the likelihood that additional valves will be available for isolation of the

leak increases.

11.Selected‘ penetrations have additional CIVs over what has been evaiuatéd in the
risk analysis (e.g., three CIVs in series instead of two). For these cases, the risk

analysis is conservative.

12.Exposure times used in the risk analysis are based Upon the proposed AOT (168
hours) for the CIVs.‘ In the case of penetration flow paths that are part of an
ACLS, and failure modes that impact the ACLS, the exposure time used is that

'associated with the ACLS (72 hours), because it is .mo_re limiting.

'13.1n determining the exposure time for normally closed (NC) non—AC.LS'CIVs
(normally open CIVs, and ClVs in ACLS flow paths have per-demand failure
rates), it is assumed that a failure bf both ClVs is either self-revealing or else the
position of the unaffected CIV is verified (i.e., not in Condition B) prior to entering

into the extended portion of the AOT for the inoperable CIV.

14.For normally open (NO) CliVs, the failure probability of the automatic isolation

signal is assumed to be small relative to the CIV féiiure-to-ciose probébility.

3.3.3 Risk Analysis Input

Plant-specific input is used throughout the risk evaluation. PRA-derived parameters

~ used in the risk analysis (CDF, etc.) were surveyed from the participating B&WOG

plants, and the most limiting values for each parameter were used in the risk analysis.

This ensures generic applicability, as well as conservatism of the results. Table 3-1

shows the risk-related inputs that were used in this analysis:

‘The RAW values used in the risk analysis account for the incremental increase in risk

associated with a train of an ACLS being out of service. The PRAs from the
participating B&WOG plants were reviewed to determine represehtative values for the
most limiting ACLS systems. When these RAW values were used, the risk calculations
also note the approximate upper limit that the RAW value could take on for an ALCS

train and still achieve acceptable risk for an AOT extension of the ClVs in that
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penetration flow path. This is intended as a sensitivity analysis so that penetration flow
paths would not be excluded from applicability in future plant-specific submittals if PRA

updates proved to have slightly higher RAW scores for some ACLS trains.

Table 3-1 PRA Parametérs used in CIV Risk Evaluation

PRA Parameter Limiting Plant-Specific

Value
Base CDF (not including ' '
ISLOCA) 5.0e-5/year
CDF for Seismic 3.9e-5/year
Seismic initiating event 5.0e-4/year
frequency :
CDF that includes steam
generator tube rupture (SGTR) - 8.8e-7lyear
CCDRP for reactor trip transient 1.1e-6

RAW value relative to CDF for
an ACLS train connected directly : 29.8
to the RCS (e.g., LPIl and HPI) -

RAW value relative to CDF for ‘
an ACLS train connected directly 10
to containment atmosphere '
(e.g., RB sprays)

RAW value relative to CDF for ‘
an ACLS train in closed-loop _ 12.0
system (e.g., cooling water loop) '

RAW value relative to CDF for
failed secondary side isolation 1.04
following SGTR
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In addition, the risk evaluation uses failure rates: for the ClVs, other valves contained in
the penetration flow paths, and felated parameters. The values for these component
basic events also came from a survey of the PRAs of the participating B&WOG plan_ts.l
Thé configurations analyzed for the penetration flow paths'and the potential release
paths to the outside environment im)olve several different valve types (MQV, AQV, etc.).
Rather than analyze each different combination of valves that could occur on a
penetration, this generib fisk analysis assumes the valve type with the most limiting
failure rat_é for:all of the cases. This was done 4in the interest of cbhsefvatism, and to

reduce the number of variations to analyze in the risk analysis.

As Isden in Table 3-2, failure rates were determined for each valve type and failure
mode (fails to close, fails open). These were obtained by comparing the failure rates
from the three plant-specific PRAsra‘nd using the median value. Then the failure rate of
the most limiting valve type for each failure mode was chosen and propagated through
the risk analysis. This method proVides a conservative assessment based on the

bOuhding valve type, without introducing excess conservatism. -
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Table 3-2 Component Failure Rates used in CIV Risk Evaluation

| Representative Plant-

Limiting Failure

Basic Event Specific Value Rate
MOV fails to close 1.7e-3/demand
AOV fails to close 1.7e-3/demand Most limiting
fails to close:

SOV fails to close

9.1e-4/demand

Check valve fails to close (reseat)

4.7e-4/demand

1.7e-3/demand

MOV fails open (fails to remain_closed) 1.0e-7/hour

AQV fails open (fails to remain closed) 3.9e-7/hour

SOV fails open (fails to remain closed) 3.8e-7/hour
| Check valve fails open (fails to remain i 7.6e-8/houf

closed)

Manual valve fails open (fails to remain 4 5e-8/hour

closed) -

Blind flange fails open

Insignificant relative

‘Most limiting
fails open:
3.9e-7/hour

to valves
480V bus - FV importance (dependent -
probability that MOV power bus will have 2.2e-3
failed during core damage sequence)
HEP for failure to close other (non-ClV)
valves to terminate potentlal ISLOCA and/or 0.05
of'fSIte release -
CCF beta-factor between non-CIV valves 0.03
(MQOV assumed) '
Relief valve fails open (fai_ls to remain 1..7e'-6/hour

closed)
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~ 3.3.4 Approach for Assessing Risk using Generic Configurations

The pri'nciparlitool for assessing the risk associated with the proposed AOT extension is-
a failure modes and effects analysis (FMEA), amended with risk calculations, as show
in Table 3-3. The FMEA table has sections for each of the general categories of

penetratibn flow paths, namely:
» Penetrations connected difeqtly to the RCS,
« Penetrations connected directly yvith the containment atmosphére; and
., Penetrations connected to a closed loop system inside containment.

Each of these categories is further divided into those without an ACLS function (i.e:,
other than containment isolation), and those that have an ACLS function. Within each
of these categories are cases with NO and NC CIVs, and cases for seismic and non-

seismic piping, where applicable. The FMEA assesses the incremental impact upon

- CDF and LERF of the proposed AOT extension for an inoperéble'ClV, which is

expressed in terms of ICCDP and ICLERP.

With a few exceptions (noted in Section 2.3), all of the penetrations listed in the plant

"~ UFSARs that have CIVs meeting Conditions A and C of Technical Specification 3.6.3,

can be matched to one of the categories in Table 3-3. These calculations are general

enough to encompass a wide range of valve arrangements.

While the FMEA addresses single line penetration pathways, they can be taken either
individually or in combination to address penetrations with ganged CIVs. For example,
some smaller penetrations may have an outboard CIV that is in series with two parallel

inboard CIVs (see figure below).
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In this example, if CIV A is inoperable, one flow path is affected. However, if CIV B is‘
inoperable, then two flow paths are affected and the calculated risk is therefore' twice

what is indicated in the table. However, these are small lines (such as sample lines),

which have limited potential for core damage or large early release. Therefore, doubling

the probability did not make a difference with respect to changing a small risk impact to

a significant risk impact.

Each category of penetration fiow path in the FMEA is also matched with a matrix of
possible Configurations for the remainder of the flow path (i.e., excluding the CIVs) from
the RCS or containment atmosphere to the outside environment. These broadly define
a range of escape path possibilities for a potential release (and/or loss of coolant), given
failure of the CiVs. The escape path matrix ranges from an open pipe outside of
containment fo a completely closed loop system outside of containment, with categories
in between to credit open loop systems with additional open or closed valves in the
pathway. The next section (Section 3.3.5) contains a generic risk calculation for each of
the simplified escape path configurations, with the bounding risk being associated with
the eécape path that is completely open (i.e:, conditional probability of release equals
1.0, given a release past the CIVs), and the best risk being with the outside interfacing
system that is completely closed (i.e., release is dependent upon failure of high-
pressure pipe). The sections that follow (starting with Section 3.3.6) provide a
discussion of the risk calculations for an inoperable ClV in each general category of -

penetration flow path shown on the FMEA.
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3.3.5 Failure Probability for Flow Path Configurations to Outside Environment

Failure probabilities were calculated for possible 'configuretions ef the remainder of the
penetration flow path(s) (i.e.,vex'cluding the CIVs) from the RCS or' containment
atmosphere to the outside-environmeht.- This is a simplified and bounding approach.
The bounding ease is the assu'mption of an open path to the outside environment
(Configuration A), where the conditional probability of release is assumed to be 1.0. In’

most cases the risk associated with the inoperable CIV was acceptable for this

bounding case. The exceptions are noted in the results with a discussion of the

circumstances wherein the risk would be acceptable.

The least limiting case is the case where the CIV exit path is connected to a closed loop
system outside of the containment (Conflguratlon G) that is designed to withstand the
pressure of the RCS or the post—accndent containment atmosphere as the case may be.

The remaining cases (Conflguratlons B through F) all assume that there is a vulnerable

- low-pressure pipe or system opening somewhere in the interfacing system. Various

numbers of open or closed valves are assumed to intervene. As with the CIVs, the
failure prob'a'bility of these additional (non-CIV) valves was bounded by assuming the
most limiting valve type (Table 3-2). The additional valves credited in these pathways
may be inside or outside of the containment, although the fault trees presume that the

extra valves are outside of the containment because that is most limiting with respect to

the inability to isolate random piping failures outside of containment.

The paragraphs and figures below show the failure probability calculation for the
assumed interfacing system flow path configurations ranging from open pipe to closed
system. These calculations apply only to the portion of the system exclusive of the
ClVs in the pathway to the outside environment, given that the CIVs have failed to
isolate the flow path. These probabilities must be combined with the ICCDP and
ICLERP calculations for the CIV portion of the flow path, as ihdicated on the FMEA.
The probabilities are calculated for two different AOT assumptions, once for the
proposed 168-hour AOT, and once for the 72—hour AOT associated with the ACLS

Technical Specifications.
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Since the interfacing systems often have multiple pafhways and branch lines, the risk
associated with a specific penétration.can be approximated by using the most limiting
applicable pathway. Alternately, the risk for multiple flow paths can be combined,
crediting the minimum amount of interfacing system necéssary to show a small risk.
For example, in most cases, the open pipe assumption produces écceptable risk, ’
makihg it unnecessary to be concerned about the state of the system downstream of
the ClVs.

The calculations below include the probability of non-seismically-induced piping faiIUre.
For a seismic event and non-seismic pipe in the interfacing system, the pipe failure
probabilities below are assumed to be 1.0, and the conditional failure probabilities for

Configurations A through G all reduce to 1.0.

3.3.5.1 Configuration A: Open Pipe

This configuration applies to penetration flow pa_ths that are open to the outside
environment beyond the outboard CIV with no other intervening valves. This case is

also applicable to the situation where the pressure boundary of the outboard CIV is

breached due to the repair activity. Conditional probability of an escape path to o‘utside-

environment is assumed to be 1.0.

—1—:, > _ Op.en Pipe

With respect' to CIV repairs involving pressure boundary teardown (or a failure that
involves a breach of the CIV pressure boundary), the repair procedure generally
requires closure of the line (i.e., isolation of the component). Since isolation of the line
will satisfy the Required Action, it is apparent that for corrective maintenance requiring

pressure boundary teardown, the extended AOT is not particularly relevant once the
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repair actlvrty is mrtrated Therefore this confrguratlon can be used to assess the risk
for the situation where there may be a breach of the CIV pressure boundary, and repair
is not initiated within the original four-hour AOT. Also, if the CIV flow path has an ACLS

function, and the CIV flow path is isolated, cannot be assured open, or the pressure

- boundary is breached, then the separate LCO for the ACLS_TS will be invoked.

3.3.5.2 Configuration B: Low Pressure Pipe

This configuration applies to penetration flow paths that interface with low pressure .
piping directly beyond the outboard CIV (with no other valves between the RCS or
contalnment atmosphere and the Iow pressure vulnerabllrty) For penetration flow paths

connected to the RCS, this would be piping that is not designed for exposure to RCS

pressures. For penetrations connected to containment atmosphere, low-pressure pipe

s defmed as pipe with desrgn pressure less than peak post- -accident or severe accident

contarnment pressure. For thrs evaluation, the probability of rupture of the low-pressure

pipe is conservatively assumed to be 1.0. In some cases, the low-pressure pipe may be

~ protected by a relief valve; theh', there is a probability that the relief valve niay prevent

failure of the pipe, which for conservatism and simplification of the analysis hvas been

ignored in this evaluation.

RB

Outboard CIV

]
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1
1
t
'
]

‘—r'*:, >
LP Pipe

- 3.3.5.3 Configuration C: Open System or Path with One or Two Additional Open

Valves

This configuration applies to penetration flow paths that interface with low pressure or
open piping, but with intervening valve(s) in series with the CIVs that could be called

into service if needed for backup isolation. There is at least one additional open,
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~ remote-operated valve or check valve (not including the CIVs, which can be NO or NC).
between the RCS or containment atmosphere, and the portion of the outside system
that is low pressure or open. The check valves must be oriented so that they block flow
exiting containment and they are considered open if they open to. pass flow before or
during the accident. (The fault tree below is conservative with respect to check valves
because it assumes a valve type that requires an operator action to close, and because
open-loop systems are likely to have a check valve.) The fault tree includes the
probability that the high-pressure pipe upstream of the valve fails, as Well as failure of
the valve to close and isolate the failed Ioprressure pipe or ofher system opening'

downstream of the valve.

- This case may apply to the situation where the flow path contains a NO valve or a NC
valve that opens to perform a post-accideht function. It may also be used to represe‘nt
the risk for the case where there are NC valves in the pathway (e.g., configurations D

and E) that are not in their correct position at the beginning of the AOT.

RB
| Failed open path to
1Outboard CIV Open Valve(s) " environment for line
RN with open valve(s)
TN ) [><}‘ S oo 5.2e-2 (168h AOT)
1 H -
o ) HP Pipe ) Open Pipe 5.2e-2 (72h AQOT)
1
1

!

I : ]

Random failure of
high-pressure pipe

Failure of isolation via
non-CIV vaives

6e-8/h x AOT
I ]
) Failure of
Open valve(s) low-pressure pipe
fail to close (or open system)
. 1.0
[ 1
Human error, failure © Valve(s) (assume 1)
to close valve(s) fail to close
0.05 ° 1.7e-3
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3.3.5.4 Configuration D: Oben System or Path with One Additional Closed Valve

This configuration applies to pénetfatio’n flow paths that interface with low pressure or
open piping, but with an intervening valve that provides backup isolation. There is one
closed valve (not including the CIVs) between the RCS.or containment atmosphere and
the poﬁion of the outside system that is low pressure or open. The valve may be

power-operated, manual, a check valve, or a flange. It is interpreted as a closed valve if

it is_ NC, is closed at the beginning of the CIV’s extended AOT, and also stays closed -

post-accident; an example may be a manual valve in a branch line off of the main flow

path that is used for a drain or vent.

Failed open path to

1 Outboard CIV ~ Closed Valve environment for line
L) with closed valve
Balek N ) 7.6e-5 (168h AOT)
' HP Pipe ’ LP or 3.2e-5 (72h AOT)
)
]

Open Pipe

[ |
Rénd.om failure of

high-pressure pipe Failure of isolation via
6e-8/h x AOT - non-CIV valves

]

1 S |
Closed valve Failure of

i low-pri re pi
fails open ow-pressure pipe

3.9e-7/h x AOT (or ope:1 gystem)

3.3.5.5 Configuration E: Opén System or Path with Two Additional Closed Valves

This configuration applies to pénetration flow paths that interface with low pressure or
open piping, but with intervening valves that provide backup isolation. There are two
closed valves (not including the CIVs) between the RCS or containment atmosphere,

and the portion of the outside system that is low pressure or open. A common cause
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failure (CCF) is assumed between the two valves; this is conservative because the two

valves may not be alike (e.g., a manual valve and a blind flange).

1

E _ . Failed open path to

+Outboard CIV " Closed Vaives ’ environment for line

Ve LA with 2 closed valves
T‘,X\'—N—N—; 1.2e-5 (168 AOT)

! : or 5.2e-6 (72h AOT

1 HP Pipe Open Pipe ( :

]

1

o

[ l

Random failure of
high-pressure pipe

Failure of isolation via
non-ClV valves

6e-8/h x AOT
[ ]
2-of-2 closed valves low_Fra;Suerrgf i
fail open (CCF) p pipé
3.9e-7/n x AOT x 0.03 (or Ope1n gystem)

3.3.5.6 Configur;:-ztion F: Open System or Path with Three or More Additional
Valves ‘ : - ‘

This configuration applies to penetration flow paths that interface with an o;;en system
so that there is low pressure or open piping, but with intervening valves that provide
backup isolation. There are three or more valves that are closed or can be closed (not
including the CIVs) between the RCS or containment atmosphere, and the portion of the
outside system that is low pressure or open. Typically, in open systems, the flow path
contains a diverse series of valves including one or more check valves, as well as
remote-operated valves. From a risk perspective, this configuration is essentially a
closed system and equivalent to Configuration G, because there is a very low
probability that the low pressure or open portion of the system will be exposed to high

RCS or containment pressure.
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Outboard CIV

HP Pipe

Valve Allowed Outage Time Change

Open or Closed Valves

JEERY S>>

LP or

Failed open path to

- environment for line

with 3 or more valves
1.0e-5 (168h AQT)
4.3e-6 (72h AOT)

Open Pipe

—

7

Random failure of
high-pressure pipe
6e-8/h x AOT

1
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3.3.5.7 Configuration G: Closed System

Failure of isolation via
non-CIV valves
-(negligible)

This configuration applies to penetration flow paths that interface with closed loop

systems outside of containment that have no low design pressure vulnerabilities. An

environmental exposure requires failure of the high-pressure pipe.

RB

:Outboard ClV

eIV

i, >
1! >

1
1
i
)
1

HP Pipe - closed system

Failed open path to
environment for closed
~ system
1.0e-5 (168h AOT)
4.3e-6 (72h AOT)

Random failure of
high-pressure pipe
6e-8/h x AOT

3.3.6 Assessment of Risk for Penetrations Connected to the RCS

The first category of CIVs in the FMEA (Table 3-3, item 1.) is for those flow paths
connected to the RCS that have no ACLS function other than containment isolation.

These penetra'tions have at least two CIVs. Within the subcategories on the FMEA,

there are CIVs that are NO and CIVs that are NC. The failure mode being addressed is
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the failure of the second CIV to close or to remain closed, given that one of the CIVs is

inoperable and within the extended AOT. The CDF and LERF impact that is addressed
(qualitatively and quantitatively) is limited to that which can be attributed to exte_‘nsion of
the AOT. The incremental risk for this is expressed in terms of the ICCDP and ICLERP.

For CIVs in a flow path-connected to the RCS, there is potential to affect CDF and _
LERF via an ISLOCA. A bounding risk for this case is determined from the probability
of a failed}open penetration flow path between the RCS and the environment outside of
the containment. This involves the inoperablé C|V, failure of the redundant CIV, and as
applicable, failures in the interfacing éystem. Like the traditional ISLOCA analysis (in
plant-specific PRAs), the interfacing system failure can occur due to exposure of low-
pressure lines to RCS pressure. This can occur directly as a result of the CIV failures or
due to féilure of additional valves. In addition, (unlike most traditional ISLOCA
analysis), the risk assessment includes a contribution for random failuré of the high-
pressure pipe in the interfacing system. For systems that are closed loop systems
outside of containment, the ISLOCA requires random failure of the pipe or induced pipe
break from overpressure or a seismic event (if non-seismic piping). For systems that
-are open loops, additional valve failures may aiso contribute to the ISLOCA. The
ISLOCA is assumed to lead to eventual core damage, and large early release.

For RCS connections, on‘e flow path configuration (from thoée outlined in the previous
section) that was not explicitly analyzed for the proposed AOT is one that is open to the
outside environment just past the CIVs (configuration A). The risk for this -configuration
was not analyzed because there are no penétration flow paths that meet this description
for an RCS connection except for the situation where the CIV inoperability or
subsequent repair activity ‘involves a breach of the pressure boundary of the outboard
CIV (e.g., repairs involving removal of seal packing or other valve components that
would affect penetration integrity). However, once the repair is initiated, this analysis
configuration is no longer applicable because the plant operator could not work on the
pressure boundary of the outboard CIV without first isolating the line from the RCS via
‘securing of the inboard CIV or other valve (and hence satisfying the Required Action of

the Technical Specifications). The incremental risk (for configuration A) would only be
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incurred if the AOT extension was to be used to delay initiation of repair for an -
inoperable CIV and the reason for the inoperability was a failed pressure boundary.

However that risk is controlled by the Technical Specifications for RCS pressure -

boundary leakage (Standard TS 3.4. 13), WhICh have a more Ilmiting AOT than the

proposed CIV AOT. Therefore the assumption is made that the extended AOT. cannot
be used to delay repair for an inoperabie CIV on an RCS flow path if the reason for the
inoperability is a failure of the valve’s RCS pressure boundary. Hence there is no

mcremental risk assomated with the proposed AOT extension for valve moperability or

repalr activrty involving the valve’s RCS pressure boundary.

'There are usually other valves in series With the two CIVs. For NC ClVs (item 1.1), the

- . analyzed configurations for the interfacing'system pipe include a direct connection to

low pressure pipe (conﬂguration B), connection to high- pressure pipe with low-pressure
vulnerabilities (or openlngs) past additional mterfacmg system valves (configurations C
through F), and a completely closed high-pressure system (conflguration G). For NO
CI'Vs (item 1.3), the configurations with »open or low-pressure vulnerabilities
(configurations A through.D) are not applicable because the interfacing system must be
high-pressure piping;'all pathways between the RCS and the environmentb(or low-

pressure vulnerability) have at least three additional valves or at least two NC

valves/flanges (e.g., drain lines). The other entries in the FMEA (1.2 and 1.4) are the

contributions from a seismic event if the piping outside the ¢ontainment is non-seismic.
In the nonéseismic pipe cases, the failure modes outside of containment are replaced
with the probability of a seismic event coupled with an assumed probability of 1.0 for

pipe failure.

Like in the traditional ISLOCA studies, the penetrations that have low risk significance
are those that have multiple closed valves in series protecting low pressure or open
systems. Configurations that include multiple valves, not counting the inoperable CIV,
ora high pressure closed loop. outside containment, have a small impact on risk during
the proposed AOT (ICCDP is 5e-7 or better, and ICLERP is 5e-8 or better per
Regulatory Guide 1.177). This is consistent wrth plant-specific PRA results, which

typically show low ISLOCA risk for penetrations that have a sufficient number of valves.
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The AOT risk is not small (per the Regulatory Gmde criteria) for the cases where a NC
CIV is inoperable and there are less than tWo closed valves not counting the inoperable
CIV (but including the unaffected CIV) between the RCS and an environmental opemng
or low-pressure vulnerability. This includes RCS penetratlons with NC CIVs that
connect to low-pressure pipe or an open path with no additional intervening closed
valves (FMEA item 1.1, configurations B and C). However, there should be very few if
any penetration flow paths in this category. The few penetration flow paths that may fit
this description are also likely to be dominant contributors to the ISLO_CA risk in the
plant-specific PRA. (Since this is a simplified and conservative'analysis, the plant-
specific ISLOCA analysis should be yielded to for determining the risk from these
penetrations.) That ISLOCA risk is exacerbated when one of the CIVs is inoperable.
An example of a penetration flow path in this category may be the decay heat removal
(DHR) suction line at Oconee. This line has two NC CIVs with 'Iow-pres‘sure piping
“downstream. One of the CIVs has the power removed from it during power operation |
(which satisfies the Required Action for isolation); however, if that CIV was inoperable,
the remaining CIV is insufficient to keep'the risk impact‘ small during the proposed AOT
extension, unless it is also de-energized. This result suggests against extending the
AOT for any ‘penetration flow paths that may have this configuration. Hence, the

conclusion:

¢ The extended AOT will not be used for an inoperable NC CIV if it leaves the
penetration flow path with only one closed valve between the RCS and the
environment (i.e., low pressure pipe or opening) and that valve is not verified

closed.®

The specific penetrations (if any) where this is applicable ‘or where the therevis a high
risk significance for ISLOCA (as determined by the plant-specific risk-informed process)
will be identified on a plant-specific basis prior to implementation of the proposed TS
change. They will be listed explicitly in the prdp.osed TS revision, and the current AOT

will be retained.
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3.3.7 Assessment of Risk for Penetrations Connected to the RCS that have an
ACLS Function :

The next category of CIVs in the FMEA (item 2.) is for those flow paths connected to the'
RCS that have an ACLS function in addition to containrhent isolation. These
penetrations have at least two CIVs. The CIVs may be either NO or NC initially, but
since'they.have_an ALCS function they are assumed to be open post-accident. The
failure mode being addressed is the failure of the second CIV t.o close given that one of
the CIVs is inoperable and within the extended AOT. Since the flow path has an'/ACLS
function, a distinction is made as to whether or not the indperable CIV is known to be
opén (i.e., assured open’). The CDF and LERF impact that is addressed is that which

can be attributed to the proposed extension of the AOT.

For inoperable ClVs, the ISLOCA risk is essentially identical to the non-ACLS case
(item 1.) since the ACLS function is not important to the outcome of ISLOCA type

events. Since'th‘e ISLOCA is assumed to result in core damage and large early release,

‘the impacf of mitigation systems other than the CIS is not particularly relevant and is not

credited in the risk analysis. Hence, the conclusions for RCS penetrations with ACLS

~ functions are the same as for RCS penetrations without ACLS functions.

There is also a contribution to large early release risk, unrelated to ISLOCA, if there is a
core damage event and the operable CIV that was opened for a post-accident function
later fails to close. This risk is very small relative to the ISLOCA risk and is included in"

the FMEA for completeness.

- The risk is from. an offsite release following a non-ISLOCA core damage event that

occurs during the proposed AQOT. An operable CIV that opened for the post-accident
ACLS function may need to reclose later if the various ACLS functions are unsuccessful

in preventing core damage. With respect to the risk impact of extending the AOT of the

® In this context, “verified closed” means the definition provided in the LCO 3.6.3 action statements, e.g.,
closed and de-activated automatic valve, closed manual vaive, blind flange, or check valve with flow
through the valve secured.

7 In this context, “assured open” means that the inoperabie CIV is in a state or is put into a state such that
entering the Conditions and Required Actions of the applicable ACLS Technical Specification is not
required.
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inoperable CIV, there is an increment to LERF if a core damage event occurs coincident
with the extended AOT (because the isolated pénetration may have prevented offsite
release). With respect to the ACLS function, the proposed AOT extension has no
i'mpact if the inoperable CIV is assured open. [f the inoperable CIV is only pértially open
(or cannot be assured to be open), then the CIV may not satisfy the' ACLS function.
The approach for estimating the risk impact for this situation is to conservatively assume
that the safety function of the ACLS flow path is lost and adjust the core damage
probability with the RAW importance for loss of the safety function associated with the
affected ACLS flow path. The calculation then proceeds as in the other cases with the

coincident probability of a failed open flow path to the outside environment.

The results are not sensitive to the RAW import.ance of the ACLS flow path. The RAW
would have to be extremely high (above 10,000) before the nonflsLOCA contribution to

risk became significant during the proposed AOT.

3.3.8 Assessment of Risk for Penetrations Connected to Containment
Atmosphere ‘

. The third category of CIVs in the FMEA (item 3.) is for those flow paths connected
directly to the containment atmosphere that have no ACLS function other than
containment isolation. These penetrations have at least two ClVs. Within the |
subcategories on the FMEA th.ere are ClVs that are NC and ClVs that are NO, as well
as cases for seismic and non-seismic piping. Thé failure mode béing addressed is the

~ failure of the second CIV to close or to remain closed, given that one of the CIVs is
inoperable and within the extended AOT. The CDF and LERF ihpact that is addressed
is the risk that can be attributed to extension of the AOT. The incremental risk for this is
expressed in terms of the ICCDP and ICLERP.

For ClVs in a flow path connected to the containment atmosphere, there is no impact on
CDF because there is no interface with the RCS or an ACLS. However, there is
potential to affect LERF. LERF may be affected during thé proposed AQT if the
benetration fails open and there is also a core damag‘e event. The LERF impact is.
"determined from the probability of a failed open penetration flow path between the

containment atmosphere and the environment outside of containment, and the
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probability of a coincident core damage event occurring during the proposed AOT. The
open flow path involves the inoperable CIV, failure ef»t'heredundant_CIV, and applicable
failures of the i:nterfaeing system (from Section 3.3.5). The interfacing system failure
can occur due to over pressurization of piping that is not designed for exposure to post-
accident containment pressure, from random failure of piping, or due to a seismic event.
Failure of addltlonal valves can also expose the environment, or the pipe may be open

to the envnronment (possibly due to repair activity).

All of the CIV flow path configurations in this category have a small risk impact for the
proposed AOT. This is because the probability of a core damage event occurring
coincident with failure of the operable CIV during the extended AOT is small. In this
case, no credit is.needed for any addltlonal valves other than the ClVs, and the
conclusion is not sensitive to whether or not the interfacing system design is strong

enough to withstand post-acmdent or severe accident pressures.

'3.3.9 Assessment of Risk for Penetrations Connected to Containment

Atmosphere that have an ACLS:Function

The fourth category of CIVs in the FMEA (item 4.) is for those flow paths.connected ‘
directly to the containment atmosphere that have an ACLS function in addition to |
containment isolation. These penetrations have at least two CIVs. The CIVs may be -
either NO or NC initially, but since they have an ALCS function they are assumed to be
open post-accident. The failure mode being addressed is the failure of the second Clv
to close given that one of the CIVs is inoperable and vyithin the extended AOT. Since
the flow path has an ACLS function, a distinction is made as to whether or not the
inoperable CIV is known to be open (i.e., assured open). The CDF and LERF impact
that is addressed (qualitatively and quantltatlvely) is that which can be attributed to the

proposed extension of the AOT.

If there is assurance that the inoperable CIV is open, the risk increment is identical to
the non-ACLS case (item 3.). The CIV position associated with the proposed AOT
extension (i.e., open), is generally the safe position with respect to the ACLS function.
CDF is not affected by the AOT extension because the ACLS function is not impaired if |

the CIV is open.. However there is an impact upon LERF if there is a core damage
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event during the AOT and the operable CIV fails to close. The operable CIV may be NO
or opened for a post-accident function, but may need to close later if there is core

damage.

If the inoperable CIV is only partially open (or cannot be assured to be open), then the
CIV may not satisfy the ACLS function. The CDF and LERF may be affected by the

impaired ACLS train. However, the risk impact from the degraded ACLS function is not

a result of the proposed AOT extension. (Delaying the Required Action to isolate the
flow path improves the likelihood that the ACLS train will be available if an accident
occurs during the AOT, and does not change the LCO or Required Action associated

~ with the ACLS Technical Specifications.) However, there is a potential impact on LERF
from the AOT extension if the impaired ACLS train affects CDF at the same time that
CIV operability is degraded. (The LCO of the ACLS Technicai Sp'ecificatidns will also :
be invoked if applicable, and the AOT for the CIV and ACLS functions will run
concurrently.) The magnitude of the release may also be worsened by the degraded
containment ACLS function; however this does not impabt the calculated risk further
because core damage coincident with containment isolation failure is consérvatively

assumed to be a large early release (Section 3.3.2, Assumption 4).

Therefore, the incremental large early release risk is estimated from the probability of a
core damage event occurrin'g during the extended AOT coincident with failure of the
operable CIV. To determine the risk impact it is conservatively assumed that the safety
funCtion of the ACLS flow path is lost. The probability of core damage occurring during
the concurrently running AOTS is adjusted with the RAW importance to CDF for loss of
the séfety function assqciated with the affected ACLS flow path. |

The calculation then proceeds as in the other cases with the probability that the rest of
the flow path to the outside environment is failed open. The most limiting of these
configurations is the case of an open pipe outside of containment, which may apply to
the circumstance where the reason for inoperability of the outboard ClV is a leaking CIV
pressure boundary (however it is assumed that repair of the pressure boundary would

require isolation). All of the CIV flow path configurations in this category have a small

hS . B . M
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risk impact for the proposed AOT. This is because the probability of a core damage

event occurring coincident with failure of the operable CIV during the extended AOT is
small. The valves in the flow path other than the CIVs are not pertinent to the

conclusion that there is a small risk impact for the proposed AOT.

Containment systems rarely have a significant impact on CDF and the RAW importance
is typically close to 1.0 for containment systems. The RAW would have to be very high
for a containment system (about 30) before the contribution to risk became significent

during the proposed AOT.

3.3.10 Assessment of Risk for Penetrations Connected to a Closed Loop System
Inside of. Contamment

The fifth category of CIVs in the FMEA (item 3.) is for those flow paths connected to a
closed loop system inside containment that have no ACLS function except containment
isolafidn. The closed loop system may interface with the containment atmosphere or |
with the RCS (via the SGs). These penetrations generally have one CIV, because the
closed loop provides the second barrier. There are also cases for seismic and non-
seismic interfacing system piping. One failure mode being addressed is the failure of
the second barrier (i.e., the closed loop inside containment), given that the CIV is
inoperable and within the extended AOT. Another failure mode that is addressed is
failure of the CIV, given that the pressure boundary of the clos_ed loop inside
containment is inoperable (for pressure boundaries not shared with the RCS). This
failure mode assumes that the clesed loop pressure boundary is a treated like a second .
CIV (see proposed new Condition described in Section 2.1) because it represents the
redundant containment isolation barrier. The CDF and LERF impact that is addressed
is the risk that can be attributed to extension of the AOT. The incremental risk for this is
expressed in terms of the ICCDP and ICLERP.

The first two subsections in this category (FMEA items 5.1 and 5.2) ere for penefration
flow p.aths that connect with closed loop systems interfacing with the containment
atmosphere. ‘The first failure mode in each of these subcafegories involves an
inoperable CIV. For an inoperable CIV, there is not likely to be any CDF impact from

the extended AOT because the system is not connected with either the RCS or an
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ACLS function. However there is a possibility that failure of the pressure boundary of -
the closed loop System train may cause a reactor trip. Extending the AOT for the CIV
increases the exposdre time to the pressure boundary failure mode. Therefore,; the
calculation for CDF impact makes the conservative assumption that a reactor trip will
occur, and determines the incremental change in core damage probability if the failure

~ occurs during the proposed AOT. The LERF impact for this case also requires failure of
the pressure boundary of the closed loop inside containment, coincident with a core
damage event either from the reactor trip mentioned above or an independently
occurring accident. As with the other cases a path to the outside environment is needed
for an offsite release. However, the valves in the flow path other than the CIV are not
pertihent to the conclusion that there is a small risk impact for the proposed AOT. The
risk impact during the proposed AOT is small for these CIVs because they are paired
with closed loop systems inside containment that do not haVe an RCS pvressure
boundary or ACLS function. The probability of core damage and coincident failure of

the closed Io‘op piping during the proposed AOT is not significant.

The second failure mode addressed for each of these Subcategories (FMEA items 5.1
and 5.2) involves inoperability of the closed loop inside containment (which is the
second containment isolation barrier).-This assumes that the proposed longer AOT
“applies to the closed loop pressure boundary with the containment atmosphere. Here
the AOT extension has no impact on CDF because the system is not connected with
either the RCS or an ACLS function. (No reactor trip contributionbis included because
the AOT would not bé relevant if a reactor trip occurred due to the pressure boundary
issue.) Thereis a LERF impact because the long AOT for the closed loop increases the

exposure time to a coincident core damage event and failure of the operable CIV.

The impact on risk is small for this case, and is the same as the analogous case of a
penetration flow path that is open to the containment atmosphere with one operable CIV
~ (FMEA items 3.3 and 3.4).

For ClVs in penetration flow paths that connect with closed loop systems interfacing

with the RCS (i.e., the steam gene'rator, FMEA item 5.3), there is an impact on CDF and

. o - o U — - R
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LERF because part of the closed loop system inside containment also has an RCS
pressure boundary function. The CDF is im”pacted if a SGTR event}' occurs during the
extended AOT. The increase in CDF results from the increased probability that the
affected SG is not isolated, which occurs due to the inoperable CIV and failure of ofher
valves or pipes in the interfacing system. The mégnitude of the CDF impactis
estimated from the base CDF and the RAW impoftance for SGTR with failure to isolate.

Similarly, there is an impact upon LERF from the proposed AOT extension if a
coincident SGTR occurs.’ If a core damage event that includes SGTR occurs during the

proposed AOT, then an offsite release may result if there is also a failure of secondary

- side isolation and a pathway to the environment. In this case the probabiklity of SGTR-

related core damage includes the base contribution from SGTR events as well as the

incremental increase in CDF (described above) related to the increased failure

probability of SG isolation.

.. The incremental increase in core damage probability and large early release probability

during the proposed AOT is small. The results are not sensitive to the RAW importance
of secondary side isolation failure for SGTR events. The RAW would have to be very
high (on the order of 400) before the incremental risk during the proposed AOT is
significant. | ' ' '

3.3.11 Assessment of Risk for Penetrations Connected to Closed Loop Systems
Inside Containment that have an ACLS Functlon

The last category of CIVs in the FMEA (item 6.) is for those flow paths connected toa
closed loop system inside containment that have an ACLS function in addition to
containment isolation. The closed loop systems in this case interface with the
containment atmosphere or with the RCS (via the SGs). These penetrations generally
have ohe CIV, because the closed loop provides the second barrier. One failure mode

being addressed is the failure of the second barrier (i.e., the closed loop inside

- containment), given that the CIV is inoperable and within the extended AOT. Another

failure mode that is addressed is failure of the CIV, given that the pressure boundary of
the closed loop inside containment is inoperable (for pressure boundaries not shared

with the_RCS). This failure mode assumes that the closed loop pressure boundary is a



Framatome ANP, Inc, BAW-2461

Risk-Informed Justification for Contalnment Isolation Valve Allowed Outage Time Change Page 3-38

‘treated like a second CIV (see propos_ed new Condition described in Section 2.1)

because it represents the redundant containment isolation barrier..

The first subsection in this category (FMEA item 6.1) is for CIVs in penetration ﬂbw
paths that connect with closed loop systems interfacing with the containment
atmosphere. The first failure mode addressed involves an inoperable CIV. The
inoperable CIV is assumed to be open, and its position is not important to the ACLS
function since the ACLS train is assumed to be failed due to the pipe break. The risk
impact for these penetrations is similar to the case above without an ACLS function

- (item 5.1 'in FMEA) except for an additional increment associated with degradation of
the ACLS function of the affected train. |

The FMEA addresses the CDF and LERF impact that cah be attributed to extension of
 the AOT. Failure of the pressure boundary of the closed loop system train durihg the
extended AOT may cause a reactor trip. Extending the AOT for the CIV increases the
‘exposure time to the pressure boundary failure mode. The calculation for core damage
assumes that a reactor trip will occur, and determines the incremental change in core

- damage probability if thé failure occurs during the proposed AOT. Failure of the closed
loop pipe inside containment m.ay also provide a pathway for large early release if core
damage also occurs either due to the trip or an independent event. Both the CDF and
LERF impact account for the incremental increase associated with failure of the ACLS
train. The impact of the degraded ACLS function is included by adjusting the probability
of core damage during the proposéd AOT with the RAW value for loss of the ACLS train

-~ function.

As with the other cases, a path to the outside environment is needed for an offsite
release. The most limiting configuration for the rest of the flow path is the case of an
open pipe outside of containment, which for a closed loop system would occur only in
the circumstance where the reason for the CIV moperablllty was a fallure of the CIV
pressure boundary. Once a repair of the CIV is lnltlated that reqwres a pressure
boundary teardown, the ACLS loop would be isolated and it would not be likely to cause

a reactor trip. For this as well as the other flow path configurations in this category, the

B - I BN N BN B B
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impact upon risk (as measured by ICCDP and ICLERP) is small and the a_dditional
valves in the flow path are not pertinent to the conclusion that there is a small risk

impact for the proposed AOT.

- The RAW value used in this calculation for the degraded ACLS function is the most

limiting RAW value (i.e., 12.0) for this type of system‘that could be found in the PRAs of
the participating plants. However, the risk impact of the proposed AOT extension is
small even with a RAW value that is considerably higher (e.g., 80) than the most Iimiting

plant-specific value.

The second failure mode addressed for this category (FMEA item 6.1) involves
inoperability of the closed loop inside containment (which is the second containment
loop pressure boundary W|th the contalnment atmosphere. Here the_AOT extension has
no impact on CDF because the ACLS train is degraded whether or not the penetration

flow path is isolated. (No reactor trip contribution is included because the AOT would

“not be relevant if a reactor trip occurred due to the pressure boUndary issue.) Thereis

a LERF impact because the long AOT for the closed loop increases the exposure time-

to a coincident core damage event and failure of the operable CIV

With respect to the probability of a'ﬂow path to the outside environment, the most
limiting configuration for this case is that of Iow—preesure pipe (i.e., the interfacing pipe
outside of containment cannot withstand post accident pressure). The open pipe case
does not apply because a repair activity on the outboard CIV would violate the implied
TS (i.e., both containment isolation barriers inoperable). . The impact on risk is small for

this case, even considering the most limiting interfacing system configuration combined

with the most limiting known ACLS train RAW value (12.0), which probably would not

exist on the same, system penetration. The risk impact is small for ACLS train RAW

" values up to about 30.

The second subsection in this category (FMEA item 6.2) is for the closed loop systems
where part of the ACLS closed loop includes an interface with the RCS pressure

boundary. That.is, portions of the closed loop are also part of the RCS pressure
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boundary. In this case, the RCS pressure boundary is the secondary side of the SG-
tubes. The CDF and LERF are impacted if a SGTR event occurs during the extended
AOT.. The increase in CDF results from the increased probability that the affected SG is
not isolated, which may occur due to the inovperable CIV and failure of other valves or
pipes in the interfacing system. 'The impact upon LERF results from any SGTR core
damage scenario that occurs during the proposed AOT, coincident with an offsite

release pathway that may result from the inoperable CIV.

The incremental risk for this case is essentially the same as the similar casve'involving
rion-ACLS systems (FMEA item 5.3). This is because loss of the affected ACLS
function (e.g., loss of emergency feed water to th‘e affected SG) is of little consequence
in these SGTR scenarios because under most circumstances the ACLS flow path to the
affected SG is isolated. Terminating the ACLS (i.e., emergency feedwater) flow to thé
affected SG is pérformed by valves other than the CIV; and so is unaffected by its |
inoperability. While the operators may feed the affecteld SG under some circumstances,
and it is important that they be able to do so, in the scenario where the SGTR is large
enough to represent a LERF.pat'h, there will be sufficient inventory from the tube rupture
that emergenciy feedwater (EFW) will not be necéssary for adequate SG heat transfer.
The incremental increase in core damage probability and large eérly release probability

during the proposed AOT is small.

‘The main steam lines are excluded from the analysis because an AOT extension is not -

proposed for CIVs in the main steam lines.

3.3.12 Summary of Risk Results

All penetration flow path configurations invoiving direct connection‘to the containment
atmosphere or closed-loop systems inside containment have a small impact on risk

- during the proposed AOT of an inoperable CIV. The ICCDP is less than 5e-7 and the
ICLERP is less than 5e-8 in all cases. The low risk impact can generally be attributed to
the low probability that a core damage event will occur during the proposed AOT
coincident with failure of the redundant containmeni isolation barrier (other CIV or

closed loop system). The risk impact is small evén if the most-limiting applicable

N



Framatome ANP, Inc. | | BAW-2461
Risk-Informed Justification for Containment Isolation Valve Allowed Qutage Time Change Page 3-41

configuration is assumed with respect to the mterfacmg system'plping outside of

containment that provides the postulated release pathway, such as the aseumption of

an open pipe. These results are robust because they were determined u'sing

conservative values for CDF and other plant-PRA derived parameters, as well as
conservative assumptions for the valve types and failure rates. Limiting values were .
used for RAW imbortance of affected ACLS trains, and the results are robust even with
significantly higher RAW values thanth_ose found in a search of the PRAs of the
pafticipating plants. |

For penetration flow path configurations involving direct conneetien to the RCS, most of |
the penetrations that exist in actual plant systems have a small impact on risk during the
proposed AOT of an inoperable CIV. However, in this case assuming the most-limiting
configuration for the interfacing system did not produce acceptable risk. The RCS
penetration flow paths that interface with low pressure piping outside of containment
present a risk of ISLOCA. For NC CIVs, the incremental risk impact from .ISLOCA _
during the proposed AOT is higher than the guideline presented by Regulatory Guide
1.1'77 (greater than an ICCDP of 5e-7 or greater than an ICLERP of 5e-8) for some
cases. These are the cases where there are not at least two closed valves (not |
counting the moperable NC CIV) in the pathway between the RCS and the environment

(pipe opening or low- -pressure vulnerability).

The situation where this vulnerability may occur is in the rare instance where there are
only the two NC CIVs between the RCS and the low-pressure interfacing system.

Therefore it will be necessary when implementing the proposed TS change to identify

“where this is the case, to ensure that the proposed AOT extension is not applied to

those penetrations

~e The exten_ded AOT will not be used for an inoperable NC CIV if it leaves the
penetration flow path with only one closed valve between the RCS and the
environment (i.e., low pressure pipe or opening) and that valve is not verified

closed.
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The specific penetrations, if any, where this is applicable or where there is high risk
significance for ISLOCA will be identified on a plant-specific basis prior to
implementation of the proposed TS change. They will be listed explicitly in the
proposed TS revision, and the current AOT will be retained.

3.4 Tiers 2 & 3: Avoidance of Risk-Significant Plant Configurations and
Configuration Risk Management '

Application of the three-tiered approach to the proposed AOT change for CIVs provides
additional assurance that defense-in-depth will not be impacted by the proposed
changes to the licensing baeis. Tier 2 is an identification of potentially high-risk
configurations that could exist if equipment in;addition to the inoperable CIVs were to be
taken out of service simultaneously.. In this case, that equipment includes the redundant
CIV on the affected pénetrati'on'and required support systems. It also includes any
equipment out of service that could increaee the likelihood of challenge of the ClIVs.

The CIV Standard Technical Specifications (Reference 4) already recognize the higher
risk associated with two CIVs out of service on the same penetration. Condition B (for
which no change is proposed) includes Conditions and Required Actions for when two
CIVs on the same penetration are out of service. This is further strengthened by the
proposed action to verify within four hours (the original AOT), that the redundant CIV
has not been affected by a CCF if the two CIVs are of fike kind. In addition, Tier 3 is the
establishment of a CRMP to provide continuing assurance of m|n|mal risk of interactions

with other out-of-service equipment.

The partieipating B&WOG licensees have established CRMPs that ensure that the risk
‘impact of out-of-service equipment is appropriately evaluated prior to performing any
maintenance activity and are committed to applying the CRMP to out-of-service ClVs.
The B&WOG recognizes that the potential for an impact from multiple equipment
outages may increase when using the longer AOT, because the increased duration and
the quantity of penetrations increases the probability of oveflapping of routinely
scheduled activities and random failures. The plant-specific B&WOG CRMPs provide

reasonable assurance that risk-significant plant equipment outage configurations will not
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occur when CIV equipment is out of service consistent with the proposed TS change.

. These CRMPs will ensure that:

'« No action or maintenance activity is performed that will remove equipment that is ,
functionally redundant to the inoperable CIV, including the redundant CIV(s) on

the same penetration and supports for the redundant CIV.

 No action or maintenance acfivity is p'erfo_rmed that will significantly increase the

 likelihood of challenge of the CIVs. 'Challenges to the CIVs include DBAs that
result in a release of radiocactive material w,ithin containment (LOCA, main steam
line break, and rod ejection accident). Also included is removing equipment from
service that may cause a significant increase in the Iikelihoo_d of core damage
while in the proposed AOT,® which may increase the risk of large early release

via the inoperable CIV.

e No éstion or maintenance activity is perfbrmed that will remove équipment that
supports success paths credited in the AOT risk evaluation. This includes the
other series valves, if any, credited in the risk assessment for RCS penetrations
that otherwise would be at high risk for ISLOCA.

-The Tier 2 and 3 programs ensure that the utilities will evaluate defense-in-depth prior

to entering into the proposed extended AOT. The plant-specific CRMP combined with
the LCO Conditions and Action Statements ensure that the Tier 2 and 3‘requirements

are met.

3.5 Maintenance Ru/e Monitoring Program

To ensure that extension of the AOT for CIVs does not degrade operational safety over
time, the participating B&WOG utilities will ensure, as part of their Maintenance Rule
program (Reference 11), that the performance of the CIS is tracked. By extending the

AQT, it is possible for there to be an increase in the cumulative time that CIV

® Examination of the calculations in Table 3-3 (which use conservative values for CDF and other
parameters) indicates that a cumulative RAW (for all equipment out of service) of about 30 or higher
(depending upon penetration affected) could be applied to the CDF before the AOT risk is high enough to
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redundancy is degraded in one or more penetrations. The B&WOG programs that
implement the Maintenance Rule will track CIVs to ensure that the changed AOT does
not adversely impact the reliability and availability of the containment isolation function.
Performance criteria established by the utility may consider the number of penetrations
affected, the size of the penetration(s) affected (versus LERF definition), and the risk
significance of the penetrations. Significant degradation of CIV availability (a function of
| repair frequency as well as out of service time) is not expected as a consequence of the
proposed AOT extension because LCO entries should still be infrequent, and reliability
may improve due to more timely maintenance. However, if the performance or
condition of the CIVs affected by the proposed TS change does not meet the
perfbrmance criteria established by the utility, appropriate corrective action will be

taken, in accordance with the Maintenance Rule.

threaten the Regulatory Guide 1.177 criterion for small risk impact. Actual performance criteria will be
- established by the utility.
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Table 3-3
FMEA and Risk Calculation for CIV Penetratlons
.Class Descrlpn n | Failure Mode of - | CDF Impact of LERF. Impact of = Conﬂguratlon of Escape 2 '-“Equati_on”'for ICCDP and__I_CLE_RP.d S
OfCIVﬂb CIVs R AOT Extensmn "Path'to Outsxde , RreatE co S
and Penetration . | . L | Environment (other valves)®
1. Penetrations connected to RCS that have no accident consequence limiting system (ACLS) function
1.1 RCS, NC, One CIV ' May contribute to | LERF =CDF for | All, however Configuration | ICCDP =ICLERP =ISLOCA =
Seismic inoperable and . CDF via ISLOCA, | ISLOCAtype . | A (open pipe) is not (operable NC C1V fails to stay closed)
s Direct ' second CIV fails in | if NC CIV fails | events. " | applicable.” X (path to outside environment)
connection to | open position. open and exposes :
RCS ' outside (possibly . . , =(3.9¢-7/h x 168h)
e Inside piping low-pressure) X ... continue below
is seismic piping to RCS : B: Low-pressure pipe® x 1.0 -
* Oatsieie piping | pressure. : ) C: Open system or path with | x 5.2¢-2
Seismic N _ one or two additional open
¢ CIVs normally valves'

? Inside CIVs may be MOV, AOV, check valve, manual (NC), or blind flange (closed).

® Qutside CIVs may be MOV, AOV, check valve, SOV, manual (NC), or blind flange (closed).

° For derivation of conditional probabilities, see text. “Other valves” are valves or blind flanges in series with the CIVs in the pathway between the RCS or containment
atmosphere and the outside environment that are either already closed or can be closed (remotely or automatically) to prevent release to the outside.

¢ Incremental conditional core damage probability (ICCDP) = CDF impact x (AOT duration); incremental conditional large early release probability (ICLERP) LERF impact x
(AOT duration)

¢ For small impact on risk, acceptable ICCDP is Se-7 and ICLERP is Se-8, per Reg. Gu1de 1.177.

T There are no penetration flow paths with this configuration (open pipe) for an RCS connection except for the situation where repair of the outboard CIV involves a breach of the
valve pressure boundary. However, this configuration is not applicable once the repair is initiated because the plant operator could not work on the pressure boundary of the
outboard CIV without first isolating the line from the RCS (and hence satisfying the Required Action of the Technical Specifications). An incremental risk (associated with an
open pipe) would only be incurred if the AOT extension was used to delay initiation of repair for an inoperable CIV and the reason for the inoperability was a failed pressure
boundary. However, that risk is controlled by another Technical Specification (3.4.13, RCS pressure boundary leakage) that is'more limiting than the proposed AOT extension for
CIVs. Hence there is no risk increment associated with Conﬁguratlon A for the CIV AOT extension.
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Class Descrlptlon -| Failure Mode of CDF Impact of ..-. | LERF Impact of - Qonﬁguratlon of Escape s | “Equation” for ICCDP and I:_C_LERPd__i o Result® "
of CIV*Y. i ‘CIVS -~ + .| AOT Extension .~ AOT Extensmn | Path to Outside - -, Sl T e T
and Penetratlon ERRE . S et T e e <" ¥ | Environment (6the’f valves)® | o e BRI
closed (NC) D: Open system or path with | x 7.6e-5 5.0e-9'
one additional closed valve®
E: Open system or path with | x 1.2e-5 7.9e-10
two additional closed valves .
F,G: Closed system (or open | x 1.0e-5 6.6e-10
system with three or more
additional valves) ,
1.2 RCS, NC, One CIV Same as above LERF = CDF for All, however Configuration | In addition to above (item 1.1),
Non-seismic inoperable and (item 1.1), plus ISLOCA type A (open pipe) is not ICCDP = ICLERP = ISLOCA =
¢ Direct second CIV fails in | additional events. applicable. (operable NC CIV fails to stay closed)
connection to | open position. contribution to : X (seismic event)
RCS CDF via ISLOCA, X (failure of outside pipe)
e Inside plpmg if NC CIV fails
is seismic -open and =(3.9e-7/h x 168h)
e Outside piping coincident seismic X (5.0e-4/yr x 168h x yr/8760h)
. non-seismic event ruptures x (1.0)
e CIVs normally outside pipe. B: Low-pressure pipe =6.3e-10 .
closed (+ Result from item 1.1)
C: Open system or path with | =6.3e-10
one or two additional open (+ Result from item 1.1)
valves
D: Open system or path with | = 6.3e-10 5.6e-9°
one additional closed valve | (+ Result from item 1. 1)

¢ Ifthe low -pressure pipe is protected by a relief valve, then the probability of the relief valve failing to open could be included instead of assuming pipe failure. However for
conservatlsm the low-pressure pipe is assumed to fail in this evaluation.
" If any penetration flow paths are in this subcategory, then they may also be dominant contributors to the ISLOCA risk in the plant-specific PRA. This result suggests against
extendmg the AOT for those (very few) penetration flow paths that may be in this subcategory.
" Includes NO valves that are remotely operated.
JIf any penetration flow paths are in this subcategory, the risk can be reduced (to configuration D) by closing the NO valve prior to entering the extended AOT. Otherwise, this
result suggests against extending the AOT for those (very few) penetration flow paths that may be in this subcategory.
kA closed valve may be power-operated, manual, a check valve, or a flange. It is interpreted as a closed valve if it is NC and also stays closed post-accident.

" This result is sensitive to the assumption that the additional NC valve is in the closed position at the beginning of the extended AOT. If this valve’s position is not self-revealing,
or is not checked on a regular basis, then it may be prudent to verify its posmon prior to entering the extended portion of the CIV AOT.
™ See footnote from item 1.1.
" See footnote from item 1.1.
° See footnote from item 1.1.
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‘Class Descrxptxon | Failure Mod of : | CDF Impactof :=: | LERF-Impact of ‘- | Configuration of E ape “Equation” for ICCDP and ICLERP®. >~ | Result® -
of CIV®b: -j CIVs ; AOT Extension AOT Extensi | Path to Outside gl el gt el T RS
_and Penetratlon B R S ‘Environment (other valves)®. | /i % . L
E: Open system or path with | =6.3e-10 1.4e-9
two additional closed valves | (+ Result from item 1.1)
F,G: Closed system (or open | = 6.3e-10 1.3e-9
system with three or more (+ Result from item 1.1)
additional valves) .
1.3 RCS, NO, One CIV May contribute to | LERF = CDF for All, however Configurations | ICCDP = ICLERP = ISLOCA =
Seismic inoperable and CDF via ISLOCA type A to D are not applicable. (operable NO CI1V fails to close)
e Direct | second CIV fails in | containment events. (Since the CIVs are NO, the | x (path to outside environment)
connection to | open position. bypass, if high- interfacing system is high-
RCS ' pressure pipe pressure piping. All =(1.7e-3)
e Inside piping ruptures outside pathways between the RCS X ... continue below
is seismic | (or a branch line and the environment (or
e Outside piping opens to expose low-pressure vulnerability)
is seismic low-pressure or have at least three additional
e CIVs normally open pipe) and NO valves or at least two NC
opened (NO) CIV fails to close. valves/flanges.)
o NO applies to E: Open system or path with | x 1.2e-5 2.0e-8
cycling CIV as two additional closed valves | _
well F,G: Closed system (or open | x 1.0e-5 1.7e-8
: system with three or more ~
additional valves) ,
However, if line is very ICCDP and ICLERP as above ...
small (like sample or drain x (CCDP for reactor trip transient)
line) so break is too small to | x (path to outside environment)
be an ISLOCA (but assume _
break will cause reactor trip) | = As above ...
x l.le-6
X continue below ...
" E: Open system or path with | x (1.2e-5) 2.2e-14
two additional closed valves
F,G: Closed system (or open | x (1.0e-5) 1.9¢e-14
system with three or more
additional valves)
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Class’ Descrlptlon : | Failure Mode of CDF Impact of - **: .| LERF.Impact of .| Configuration of Escape - - | “Equation” for ICCDP and ICLERP? - Result® "~
of CIV™®s - iy CIVs f‘i-: “*" "'AOT Extension .- AOT Extensmn | Path to Outside = .0 . s ST e e T
and Penetration P T | Environment (other valves)® |~ ST e e
1.4 RCS, NO, One CIV Same as above LERF- = CDF for " | All, however Configurations | In addition to above (item 1.3),
Non-seismic inoperable and (item 1.3), plus ISLOCA type A to D are not applicable. ICCDP = ICLERP = ISLOCA =
e Direct second CIV fails in | additional events. : (seismic event)
connectionto | open position. contribution to X (failure of outside pipe)
RCS CDF via ISLOCA, X (operable CIV fails to close)
e Inside piping if seismic event
is seismic ruptures outside = (5.0e-4/yr x 168h x yr/8760h)
e Qutside piping pipe and NO CIV x(1.0)
non-seismic fails to close. X (1.7e-3)
e CIVs nonmnally E:Open system or path with | = 1.6e-8 3.6e-8
opened two additional closed valves | (+ Result from item 1.3)
F,G: Closed system (or open | = 1.6e-8 3.3e-8
system with three or more (+ Result from item 1.3)
additional valves)
However, if line is very In addition to above (item 1.3),
small (like sample) so break | ICCDP = ICLERP =
is too small to be an (core damage due to seismic)
ISLOCA (but assume break | x (failure of outside pipe)
contributes to seismic core x (operable CIV fails to close)
damage) ...
=(3.9e-5/yr x 168h x yr/8760h)
X (1.0)
x (1.7¢-3)
E: Open system or path with | = 1.3e-9 1.3e-9
two additional closed valves | (+ Result from item 1.3)
F,G: Closed system (or open | = 1.3e-9 1.3e-9
system with three or more (+ Result from item 1. 3)
additional valves)
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of CIV*? .
and Penetration

Class Descnptxon f

F allure Mode

£ . |-CDF Impact of

& |-LERF. Impact of

. Conﬁguratlon of Escap
| Path to:Outside o :
| Environment (other valves)®::

Result® . -

2. Penetrations connected to RCS that have accident consequence limiting system function

2.1 RCS, NC,
* ACLS

e Direct
connection to
RCS

¢ Inside piping
is seismic

¢ Outside piping
is seismic

e ClVsopen
post-accident
for ACLS
function
(normally
closed
initially)

One CIV
inoperable (failed
fully open/assured
open)® and second
CIV fails in open
position.

ISLOCA
contribution same
as those above for

no ACLS function. -

no ACLS function.

ISLOCA
contribution same
as those above for

All, however Configuration
A not applicable.

ICCDP = ISLOCA, same as above (item
1.1) for NC CIV case: accident
consequence limiting systems are not
important for the outcome of ISLOCA
type events, and are not credited in the
risk assessment.

See item
1.1 above

No additional CDF
impact (other than
ISLOCA above) |
because the
function of the
ACLS is not
impaired by
delaying isolation
of the CIV.

In addition to
ISLOCA, may
contribute to LERF
if CIV that is
opened post-
accident
subsequently fails
to close aftera
non-ISLOCA core
damage event.

All, however Configuration
A not applicable.

Since the C1V is designed to
be open post-accident,
immediate piping interfaces
must be designed for the
applicable post-accident -
pressure (but not necessarily
RCS design pressure);
therefore escape path
probabilities for B, C, and D
may be conservative for
ost-accident pressure.

In addition to ISLOCA contribution from

-above (item [.1),

ICLERP =

(any core damage except ISLOCA)

x (operable CIV fails to close)

X (escape path to outside environment)

= (5e-5/yr x 168h x yr/8760h)
X (1.7e-3)
X ... continue below

B: Low-pressure pipe

x 1.0
= 1.6e-9
(+ ICLERP result from item 1.1)

C: Open system or path with
one or two additional open -
valves

x 5.2e-2
=8.5e-11
(+ ICLERP result from item 1.1)

? In this context, “assured open” means that the inoperable CIV is in a state or is put into a state such that entering the Conditions and Required Actions of the applicable ACLS
Technical Specification is not required.
4 See footnote from item 1.1.
" See footnote from item 1.1.
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assured open (e.g.,

fails half-way), and

second CIV fails in
- open position.

as those above for

as those above for

“systems are not important for the outcome

Class Description .. | Failure Mode of CDF Impactof . " .| LERF Impact of | Configuration of Escape - | “Equation” for ICCDP and ICLERP? =
of CIV®P o7 CIVS AOT Exten51on AOT Extensmn ’:' | Path to Outside ~i, "/ R ETRRTIERS - P TEPD
and Penetratlon . Env1ronment (other valves) R I
D: Open system or path with | x 7.6e-5
one additional closed valve | =1.2e-13
: (+ ICLERP result from item 1.1)
E: Open system or path with | x 1.2e-5 7.9e-10
two additional closed valves | =2.0e-14
| (+ ICLERP result from item 1.1)
F,G: Closed system (or open | x 1.0e-5 6.6e-10
system with three or more =1.6e-14
: additional valves) (+ ICLERP result from item 1.1)
One CIV ISLOCA ISLOCA All however Configuration | ICCDP =ISLOCA, same as above (item See item
inoperable but not | contribution same | contribution same | A not applicable. 1.1): accident consequence limiting 1.1 above

no ACLS function. | no ACLS function. of ISLOCA type events, and are not

_ credited in the risk assessment.
No additional CDF | If the inoperable All, however Configuration | In addition to ISLOCA contribution
impact (other than | CIV is stuck A not applicable. above (item 1.1),
ISLOCA above) partially open, then ' ICLERP =
due to CIV AOT the ACLS Since the C1V is designed to | (any core damage except ISLOCA)
extension. degradation may be open post-accident, x (RAW" for impacted ACLS)
Although the CDF | have an impact on | immediate piping interfaces | x (operable CIV fails to close)
may be affected by | non-ISLOCA must be designed for the - X_(escape path to outside environment)
ACLS degradation, | CDF, which must | applicable post-accident

the ACLS function
does not benefit
from the Required
Action to isolate
the CIV.
Compensatory

be considered in
the delta-LERF
since the ACLS
AOT may run
concurrent' with

pressure (but not necessarily
RCS design pressure);
therefore escape path
probabilities for B, C, and D
may be conservative for
post-accident pressure.

= (Se-5/yr x 72h x yr/8760h)
x (29.8)

x (1.7e-3)

X ... continue below

* See footnote from item 1.1.

the CIV AOT. If

‘ Note that exposure time is per shorter ACLS Technical Specification.
* RAW = risk achievement worth importance measure; it is the factor that CDF will increase if the subject component is guaranteed failed. Note that this contribution has a
negligible impact on ICLERP for ACLS trains even with very high RAW values (e.g. 10000).
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Class Descrlptlon
of CIV*® - .
and Penetration -

F allure Mode 'of
CIVs TRt

| Configuration of Escape

" | Environiment (other valves)® -

| “Equation

> for ICCDP and ICLERP" | Result.

Actions taken with

“respect to the _
ACLS tech. spec.

are not changed by
the proposal.

the operable C1V
fails to close (post-
core damage), then
LERF may be
affected.

B: Low-pressure pipe

.x J.OI v
=2.1e-8

(+ ICLERP result from item 1.1)

C: Open system or path with
one or two additional open

X 5.2e-2
=1.1e-9

valves (+ ICLERP result from item 1. l)
D: Open system or path-with | x 3.2e-5 - 5.0e-9"
one additional closed valve | =6.7e-13

, (+ ICLERP result from item 1. 1)
E: Open system or path with | x 5.2e-6 7.9e-10
two additional closed valves | =1.1e-13 '

(+ ICLERP result from item 1.1)

F,G: Closed system (or open | x 4.3e-6 6.6e-10

1 =9.0e-14
(+ ICLERP result from item 1.1)

system with three or more
additional valves)

¥ See footnote from item 1.1.
“ See footnote from item 1.1.
* See footnote from item 1.1.
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_Class Descrlptxon .| Failure Mode of - .| CDF Impact of LERF Impact.of - | Configuration of Escape ' | “Equation”.for ICCDP and ICLERP® - . | Result® " -
of CIV*® o CIVs w7 771 AOT Extension AOT Extensmn Path to Outside - e T N I
and Penetratlon o e L : " '|"Environmeént (other valves)° .| 71 ST e
2.2 RCS, NO, One CIV Same as those Same as those All, however Configurations | ICCDP, ICLERP same as above (item See item
ACLS inoperable and above for no above for no A to.D are not applicable. 1.3) for NO CIV case with no ACLS 1.3 above
e Direct second CIV fails in | ACLS function. ACLS function. function. Accident consequence limiting
connection to | open position. systems are not important for the outcome
RCS of ISLOCA type events, and are not
¢ Inside piping credited in the risk assessment.
is seismic ,
e OQutside piping ‘| (Cut sets for containment isolation failure
is seismic modes following non-ISLOCA core
e CIVsopen damage sequences are non-minimal
post-accident because the open pathway cut sets already
for ACLS | contribute to ICCDP and ICLERP via
function ISLOCA)
(normally
open initially)
3. Penetrations connected to containment atmosphere that have no accident consequence limiting system function
3.1 Atmosphere, | One CIV No CDF impact, May contribute to | All ICLERP=
NC, Seismic inoperable and since penetration is { LERF if NC CIV (any core damage except ISLOCA)
e Direct second CIV fails in | not connected to fails open x.(operable NC CIV fails to stay closed)
connection to | open position. the RCS, and has coincident with a x (path to outside environment)
containment " no accident core damage event.
atmosphere consequence = (5.0e-5/yr x 168h x yr/8760h)
¢ Outside piping limiting system x (3.9e-7/h x 168h)
* is seismic - function. : X ... continue below
e (ClVs norma]ly A: Open plpe x 1.0 6.3e-11
closed B: Low-pressure pipe’ x 1.0 6.3e-11
" C: Open system or path with | x 5.2e-2 13.3e-12
one or two additional open
valves

¥ For penetratlons connected to containment atmosphere, low-pressure pipe is defined as pipe (or attachments) that cannot withstand peak post- acc1dent or severe accident

containment pressure.
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Failure Mode of /| CDF Impact of: Configuration of Esc “Equation” for ICCDP and ICLERPY "~ | Result®
: ,CIVs "AOT Extension Path to'Outside * L e N S e
and Penetration . |~ B L Environment (other valves)®. | s: 00 Sl
D: Open system or path with | x 7.6e-5 4.8e-15
one additional closed valve
E: Open system or path with | x 1.2e-5 7.5e-16
two additional closed valves
F,G: Closed system (or open | x 1.0e-5 6.3e-16
| system with three or more
additional valves)
3.2 Atmosphere, | One CIV Same as above Same as above All In addition to above (item 3.1),
NC, Non- inoperable and (item 3.1). (item 3.1), plus ‘ ICLERP= . N
seismic second CIV fails in ) additional (operable NC C1V fails to stay closed)
e Direct open position. contribution to x (core damage from seismic event)
connection to LERF if NC C1V x (failure of outside pipe)
containment fails open and ‘
atmosphere coincident seismic =(3.9e-7/h x 168h)
e Outside piping event ruptures X (3.9e-5/yr x 168h x yr/8760h)
non-seismic outside pipe and : x (1.0)
e CIVsnormally causes core A: Open pipe . =49e-11 1.1e-10
" closed damage. (+ Result from item 3.1)
' B: Low-pressure pipe =49e-11 _ 1.1e-10
L (+ Result from item 3.1) 8
C: Open system or path with | =4.9¢-11 5.2e-11
one or two additional open (+ Result from item 3.1)
valves ‘
D: Open system or path with | =4.9e-11 4.9e-11
one additional closed valve | .(+ Result from item 3.1)
E: Open system or path with | =4.9e-11 4.9e-11
two additional closed valves | (+ Result from item 3.1)
F,G: Closed system (or open | =4.9¢-11 4.9e-11 -
system with three or more (+ Result from item 3.1)
additional valves) ' ‘
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Class Descrlptlon Fallure Mode of .| CDF Impact of :-°| LERF Impactof . . Configuration of Escape : - | “Equation” for ICCDP and ICLERP? - - -+| Result®; -
of CIV*®. . . CIVs ' .| AOT Extension ::.| AOT Extension . |-Path'to Outside = . & | .77 "ufne & o w0 oo
and Penietration ol o e st e | Environment (other valves) : SO e
3.3 Atmosphere, One CIV No CDF impact, May contribute to | All ICLERP=
NO, Seismic inoperable and since penetration is | LERF if NO CIV (any core damage except ISLOCA)
¢ Direct second CIV fails in | not connected to fails to close x {(operable CIV fails to close)
connection to | open position. the RCS, and has coincident with a + (FV* for MOV power bus)}
containment no accident core damage event. x (path to outside environment)
atmosphere consequence ,
e Outside piping limiting system = (5.0e-5/yr x 168h x yr/8760h)
is seismic function. x {(1.7e-3) + (2.2e-3)}
e CIVs normally X ... continue below ,
open (applies A: Open pipe x 1.0 - 3.7e-9
:; ivyecllll)ng cv B: Low-pressure pipeEla x 1.0 3.7¢-9
C: Open system or path with | x 5.2e-2 1.9e-10
one or two additional open (or x 1.0 if on same bus as CIV®?) (3.7¢-9)
‘valves
D: Open system or path with | x 7.6e-5 2.8e-13
one additional closed valve
E: Open system or path with | x 1.2e-5 4.5e-14
two additional closed valves
F,G: Closed system (or.open | x 1.0e-5 3.7e-14
system with three or more
additional valves)

*FV = Fussell-Vesely importance measure, represents the fraction of CDF contributed by failure of the power bus that also powers the CIV; this dependency applies only to MOVs
and is conservative for the other CIV types.

* For penetrations connected to containment atmosphere, low-pressure pipe is deﬁned as pipe (or attachments) that cannot withstand peak post-accident or severe accident
containment pressure. »

®® Failure probability = 1.0 is a conservative assumptlon If the open valve is one that fails as is upon loss of power (i.e., an MOV), then the conditional probability of failure may
be assumed to be 1.0 if the valve in question is on the same power bus as the CIV, and the CIV failed to close due to power failure.

S G N BE U N A O A OE A BN BE e e BE B R e
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Class Descr1pt10n | Failure Mode of -~ | CDF Impact of - :*| LERF Impact of | Configuration of Escape ~+[ “Equation” for ICCDP and ICLERP?, " .| Result® .-
of CIV* > CIVs ’ | AOT: Extenswn : AOT Extension ‘| Path to Outside - : R T e AT
‘and Penetratxon _____ B . j‘!" | ~ .| Environment (othe valves)
3.4 Atmosphere, One CIV Same as ,above Same as above All In addmon to above (1tem 3 3)
NO, Non- inoperable and (item 3.3). (item 3.3), plus ICLERP=
seismic second ClV fails in additional (core damage from seismic event)
e  Direct open position. contribution to x (failure of outside pipe)
connection to LERF if seismic x {(operable CIV fails to close)
containment event causes core + (FV® for MOV power bus)}
atmosphere | damage and
e Outside piping ruptures outside = (3.9e-5/yr x 168h x yr/8760h)
non- seismic pipe, and NO CIV x (1.0)
e CIVs normally fails to close. x {(1.7e-3) + (2.2e-3)}
" opened A: Open pipe =2.9e-9 . 6.6¢-9
' (+ Result from item 3.3)
B: Low-pressure pipe =29¢-9 6.6¢-9
(+ Result from item 3.3) ,
C: Open system or path with | =2.9e-9 3.1e-9
one or two addmonal open (+ Result from item 3.3) (6.6e-9%
valves '
D: Open system or path with | = 2.9e-9 _ 2.9¢-9
one additional closed valve | (+ Result from item 3.3)
E: Open system or path with | =2.9¢-9 - 2.9e-9
two additional closed valves | (+ Result from item 3.3)
F,G: Closed system (or open | =2.9e-9 | 2.9¢-9
system with three or more (+ Result from item 3.3)
additional valves)

 Estimated FV 'of essential power bus for seismic CDF case is assumed to be the same as in base CDF case.

4 If power by same bus as operable CIV.
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Class Description -'| Failire Mode of - | CDF Impact of - " | LERF Impact of - Conf iguration of Esca e . .| “Equation” for ICCDP'and ICLERPGl Result® - -
of CIV*? - ' Path to Outside - ¢+ ST s e

and,Penetratlon o

CIVs

AOT Extehsiohz

AOT Extensmn o

Environment (other valves) o I

4. Penetrations connected to containmen

t atmosphere that have accident consequence limiting system function

4.1 Atmosphere,
ACLS

e Direct
connection to
containment
atmosphere

e CIVsopen

“post-accident

for ACLS
function
(normally
closed or
normally open
initially)

e Outside piping
is.seismic

No CDF impact,

Same as above for no ACLS function and

One CIV LERF impact same | Same as above (item 3.3) for See item
inoperable (failed since penetration is | as above for no no ACLS function and NO NO ClVs (item 3.3). 33
fully open/assured | not connected to . ACLS function, CIVs. : above.
open) and second | the RCS, and the since the function
CIV fails in open function of the of the ACLS is not
position. ACLS is not impaired by
impaired by delaying isolation
delaying isolation | ofthe CIV.
of the CIV. ]
One CIV No change to CDF | If the inoperable All ICLERP=
inoperable but not | due to CIV AOT CLV is stuck (any core damage except ISLOCA)
assured open (e.g., | extension. partially open, then x (RAWT for impacted ACLS)
fails half-way), and | Although the the ACLS X {(operable CIV fails to close)
second CIV fails in | ACLS degradation | degradation may + (FVE for MOV power bus)}
open position. may have a small have an impact on X (path to outside environment)
effect on CDF, the | CDF and LERF
ACLS function - that is unrelated to = (5.0e-5/yr x 72h x yr/8760h)
does not benefit the proposed AOT x (1.0)
from the Required | extension. x {(1.7e-3) + (2.2e-3)}
Action to isolate However, the CDF X ... continue below
the CIV. - impact must be A: Open pipe x 1.0 1.6e-9
Compensatory considered in the B: Low-pressure pipe™ x 1.0 1.6e-9
Actions taken with | delta-LERF since | C: Open system or path with | x 5.2¢-2 - 8.3e-11
respect to the the ACLS AOT one or two additional open | (or x 1.0 if on same bus as CIV) (1.6e-9)
ACLS tech. spec. may run valves"

“ Note that exposure time is per shorter AOT of ACLS Technical Specification.
TRAW (relative to CDF) is typically small (close to 1.0) for containment systems. Note that the ICLERP would be acceptable in this case for ACLS trains with RAW value as

high as 30.

¢ The fraction of CDF contributed by failure of the power bus that also powers the CIV. This dependency applies only to MOVs and is conservative for the other CIV types.
Using RAW and FV in the same equation would slightly overestimate the importance (for RAW values greater than 1.0) because the FV importance is based on the fraction of the
base CDF, which yields a larger FV fraction than if based on the potentially larger CDF x RAW.




Framatome ANP, Inc. BAW-2461
Risk-Informed Justification for Contamment Isolation Valve Allowed Outage Time Change Page 3-57
Class Description " | Failure Mode of | CDF Impact of -, | LERF Impact of | Conﬁguratlon of Escape | “Equation” for ICCDP and ICLERP? -~ Result®
of CIV*?.:+ ’ CIVS PR "AOT Extensmn 'AOT Extens1on | Path torQutside "2 7 77 e | g e U
and Penetratron - SR " |'Environment (other valves) L iR

are not changed by concurrent wrth D: Open system or path with:| x 3.2e-5 S5.le-14
the proposal. the CIV AOT. If | one additional closed valve .
the operable CIV E: Open system or path with | x 5.2e-6 8.3e-15
also fails to close, two additional closed valves’
then LERF may be | F,G: Closed system (or open | x 4.3e-6 6.9¢-15
affected. system with three or more
additional valves) -
5. Penetrations connected to closed loop systems inside containment that have no accident consequence limiting system function
5.1 Closed loop, CIV inoperable None likely, since | May contribute to | All ICCDP= . )
Atmosphere, | (assumed fully or. | closed loop isnot | LERF if closed (random failure of inside pipe")
Seismic ‘ partially opened) connected to RCS | .loop pipe breaks x (failed pipe causes reactor tripkk)
o Inside is and closed loop . | and it has no and coincident core x (CCDP for reactor trip)
closed loop pressure boundary | ACLS function. damage occurs o
e Closed loop fails. However, ther¢ isa | either , = (1.76e-6/h x 168h) 3.3e-10
interface with possibility that a independently or x(1.0)
containment failure of the pipe as a consequence x (1.1le-6)
atmosphere in the loop may of the break. All ICLERP=
e Inside piping cause a reactor trip {(ICCDP from above)’

is seismic
¢ OQOutside piping
is seismic

during the
extended AOT.

+ (any core damage except [ISLOCA)
x (random failure of inside pipe)}
X (path to outside environment)

= {(3.3e- 10)

+ (5.0e-5/yr x 168h x yr/8760h)
x (1.76e-6/h x 168h)}

X ... continue below

B For penetrations connected to containment atmosphere, low-pressure pipe is defined as pipe (or attachments) that cannot withstand peak post-accident or severe accident

containment pressure.

" An open valve in this case includes remote -operated NO valves and valves that are NC m1t1a11y but must open post accident (including check valves). Calculation is conservative

- for check valve failure to reseat because calculation assumes a remote -operated valve that requires operator action to close.

I The closed loop pipe inside containment is conservatively assumed to be protected by an overpressure relief valve that is included here in addition to random pipe-failure as a
B(otentlal open pathway from the containment atmosphere. The failure rate for a relief valve failing open (1.7e-6/hour) is added to the pipe break failure rate (6.0e-8/hour).
Probablllty of reactor trip due to rupture of the closed loop system and/or loss of its function is conservatively assumed to be 1.0.
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Class Descrlptlon [ Failure Mode of - ‘CDF .Ithpact of " - | LERF Impact of | Configuration of Escape: - Result® . .

| “Equation” for ICCDP and ICLERP? -

non-seismic
¢ Inside piping
is closed loop
e Closed loop

pressure boundary -

fails.

failure mode).

failure mode), plus
additional
contribution to
LEREF if closed

of CIV*® .. I CIVS ~ 7 e AOT Extension - AOT E‘(tenswn: | Path to Outside = A
and Penetration | - . - el i " | Environment (other valves) T
A: Open pipe x 1.0 6.1e-10
B: Low-pressure pipe" x 1.0 6.le-10
C: Open system or path with | x 5.2e-2 3.2e-11
one or two additional open
valves
D: Open system or path with | x 7.6e-5 4.6e-14
one additional closed valve
E: Open system or path with | x 1.2e-5 7.3e-15
two additional closed valves
F.G: Closed system (or open | x 1.0e-5 6.1le-15
system with three or more
additional valves)
Closed loop No CDF impact May contribute to | All, however Configuration | This is similar to a penetration flow path | See item
pressure boundary | since penetration is | LERF if CIV fails | A is not applicable because | that is open to the containment 3.3 above
inside containment | not connected to to close coincident | on open pipe would not atmosphere with one of two CIVs
is inoperable™™ the RCS, and has with a core damage | exist on this type of operable. Therefore, the risk impact is
and the CIV fails. no ACLS function. | event penetration unless the CIV the same as item 3.3 above.
pressure boundary was also ’
being repaired, which would
_ violate the TS. .
5.2 Closed loop, CI1V inoperable Same as above Same as above All ICCDP is same as above item 5.1, first See item
Atmosphere, | and closed loop (item 5.1, first (item 5.1, first failure mode. 5.1 above

" For penetrations interfacing with containment atmosphere, low-pressure pipe is defined as pipe (or attachments) that cannot withstand peak post-accident or severe accident
containment pressure (assuming failure of the closed loop pressure boundary inside containment). .
™™ Proposed new condition that is not currently addressed by Technical Specification 3.6.3.; ; assumes closed loop pressure boundary (acting like second CIV) has an operability
issue and is within the proposed AOT.
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Class Descr1pt10n Failure Mode of CDF Impact of - | LERF Impact of , Conﬁguratlon of Es pe . “Equation” for ICCDP and ICLE_RPf <o | Result® -
ofClVmb AOT Extensxon .| Path to. Out51de i . ERES I ‘ S E o

and Penetratxon o

CIVs =

AOT Extensmn o

'Environment (other valves)

interface with
" containment
atmosphere
e Inside piping
is seismic
e Qutside piping
non-seismic

vloop pipe falls and‘

coincident seismic
core damage event
occurs, which also
ruptures outside

pipes.

All

In addition to above (item 5.1, first failure

mode),

ICLERP=

(random failure of inside pipe)

x (core damage from seismic event)
x (failure of outside pipe)

= (1.76e-6/h x 168h)
X (3.9e-5/yr x 168h x yr/8760h)
x (1.0)

A: Open pipe

=2.2e-10
(+ ICLERP result from item 5.1, first
failure mode)

8.3e-10

B: Low-pressure pipe™

=22e-10 -
(+ ICLERP result from item 5.1, first
failure mode)

8.3e-10

C: Open system or path with
one or two additional open
valves

=2.2e-10
{(+ ICLERP result from item 5.1, first
failure mode)

2.5e-10

D: Open system or path with
one additional closed valve

=22e-10
(+ ICLERP result from 1tem 5.1, first
failure mode)

2.2e-10

E: Open system or path with
two additional closed valves

=22e-10
(+ ICLERP result from item 5.1, first

/| failure mode)

2.2e-10

F,G: Closed system (or open
system with three or more
additional valves)

=22e-10
(+ ICLERP result from item 5.1, first
failure mode)

2.2e-10

™ For penetrations interfacing with containment atmosphere, low-pressure pipe is defined as pipe (or attachments) that cannot withstand peak post-accident or severe accident
contammem pressure (assuming failure of the closed loop pressure boundary inside containment). . :
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Class Descrxptlon .| Failure Mode of -CDF Impact of - 'LERF Impact of - -| Configuration of Escape 1 | “Equation” for ICCDP and ICLERPd .| Result® -
of CIV*® .~ CIVs - AOT Extension - - AOT Extensxon “%| Pathi to Outside " - o R i S ] I
and Penetration TR e Environment (other valves) e S L T N
Closed loop Same as above Same as above All, however Configuration | This is similar to a penetration flow path | See item
pressure boundary | (item 5.1, second (item 5.1, second A is not applicable because | that is open to the containment 3.4 above
inside containment | failure mode). failure mode), plus | on open pipe would not atmosphere with one of two CIVs
is inoperable and additional exist on this type of operable. Therefore the risk impact is the
the CIV fails. contribution to penetration unless the CIV same as item 3.4 above.
' LEREF if seismic pressure boundary was also
event causes core being repaired, which would
damage and violate the TS.
ruptures outside
pipe, and CIV fails
to close.
5.3 Closed loop, CIV inoperable CDF may be If an escape path to | All, however Configurations | ICCDP=
RCS (assumed open) impacted if SGTR | the atmosphere A to C are not applicable. (any core damage except ISLOCA)
e Inside piping and SGTR occurs. | occurs during the opens up, then (For practical purposes there | x (RAW for failed secondary side
is closed loop extended AOT, there is a new must be at least one other isolation after SGTR) — 1.0 )*®
"o Closed loop and isolation of contribution to NC valve in the path or a X (path to outside environment)
" interfaces secondary side LERF from the closed system outboard of .
partially with penetration fails base'CDF for the CIV in order to operate = (5.0e-5/yr x 168h x yr/8760h)
RCS (i.e., SG due to inoperable SGTR plus the with the open CIV.) x((1.04)-1.0)
secondary CIV and other delta CDF for this X ... continue below
side, e.g. failures in the new unisolated D: Open system or path with | x 7.6e-5 2.9e-12
blowdown, interfacing system. | SGTR. one additional closed valve _
~ drains, vents, E: Open system or path with | x 1.2e-5 4.6e-13
sample lines) two additional closed valves 4
e Inside piping F,G: Closed system (or open | x 1.0e-5 -3.8¢-13
is seismic system with three or more
additional valves)

? Seismic event is not relevant for this case because the impact of a seismic event on SGTR probability is insignificant. :
P? This RAW is for CDF because, when the secondary side isolation is assumed to fail (to calculate the CDF RAW) the resuiting CDF mcludes the increase in CDF that occurs due
to failure to isolate the SG. These are all from SGTR sequences. 1.0 is subtracted from the RAW to get just the conditional incremental CDF increase from failure of isolation.
This is then multiplied by the failure probability of the specific penetration path of interest (assuming it is equivalent to secondary isolation failure). For the ICLERP calculation
(next row), the base CDF contribution for all SGTR must be added back in. Note that the ICCDP and ICLERP are acceptable with RAW value as high as 400.

-
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Class Description : -
of CIV® "
and Penetration |

Failure Mode of .

CIVs

LERF Impact of .-

= AOT Extensmn

| Path to Outside :

Configuration of Esc pe

Environment (other valves)®

5 uaﬁonfj,fo_r ICCDP and ICLERP? -

< | Result®. -

¢  Outside piping
is seismic or .
non-seismic®

e Most
penetrations
have one CIV;
but some have
two ClIVs
(calculation is
conservative
for two CIVs).

All (Configurations A to C
are not applicable.)

TICLERP=

{(any core damage that mcludes SGTR)
+ (ICCDP from above)} .
x (path to outside environment)

= {(any core damage that includes SGTR)
+ (any core damage except ISLOCA)
x ((RAW for failed secondary side
~ isolation on SGTR) — 1.0)}
x (path to outside environment)

= {(8.8e-7/yr x 168h x yr/8760h)
+ (5.0e-5/yr x 168h x yr/8760h)
X ((1.04) - 1.0)}

X ... continue below

system with three or more
additional valves)

x 1.0e-5

D: Open system or path with | x 7.6e-5 42e-12

one additional closed valve

E: Open system or path with | x 1.2e-5 6.6¢e-13
‘| two additional closed valves

F,G: Closed system (or open 5.5e-13
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Class Description . | Failure Mode of 1.CDF _ImpaCt of - | LERF Impact of - | Configuration of Escape:_ ‘_‘Equatﬂ_ion’? for ICCDP and ICLERPd | Result®
of CIV?® - Ceel e - Path to Out51de o S e S A i

and Penetration . -

CIVs

AOT Exteﬁﬁion .

AOT Extension .

Environment (other valves)

6. Penetrations connected to closed loop systems inside containment that have accident consequence limiting system function

6.1 Closed loop,
Atmosphere,
ACLS

e Inside piping
is closed loop

e ACLS closed
loop interfaces
with
containment
atmosphere

¢ [nside piping
is seismic

e Outside piping
is seismic

One CIV
inoperable and
closed loop ~
pressure boundary
fails.

Failure of the
ACLS pressure
boundary may
cause a reactor trip
during the
extended AOT.
The ACLS
function will be
degraded due to
failure of the pipe.

LERF is affected if
the closed loop
pipe break causes a
path to the
environment and
coincident core
damage occurs
(independently or
as a consequence
of the break).

All

ICCDP=

(random failure of inside pipe®?)

X (failed pipe causes reactor trip™) |
x (CCDP for reactor trip)

x (RAW?® for impacted ACLS)

=(1.76e-6/h x 168h)
x (1.0)

x (1.1e-6)

x (12.0)

3.9¢-9

All

ICLERP= .

{(ICCDP from above) .

+ (any core damage except ISLOCA)
x (random failure of inside pipe)

x (RAW for impacted ACLS)}

x (path to outside environment)

={(3.9¢-9)

+ (5.0e-5/yr x 168h x yr/8760h)
x (1.76e-6/h x 168h)

x (12.0)}

X ... continue below

A: Open pipe

x 1.0

7.3e-9

B: Low-pressure pipe"

xl.O}

7.3¢-9

% The closed loop pipe inside containment is conservatively assumed to be protected by an overpressure relief valve that is included here in addition to random pipe failure as a
potential open pathway from the containment atmosphere. The failure rate for a relief valve failing open (1.7e-6/hour) is added to the pipe break failure rate (6.0e-8/hour).

" Probability of reactor trip due to rupture of the closed loop system and/or loss of its function, is conservatively assumed to be 1.0.
* Although a fairly high RAW value (12.0) is used here (representing an example cooling water system), note that ACLS trains with RAW values of about 80 or less provide

acceptable ICCDP and ICLERP for this case.

“ For penetrations interfacing with containment atmosphere, low-pressure pipe is defined as pipe (or attachments) that cannot withstand peak post- -accident or severe accident
containment pressure (assuming failure of the closed loop pressure boundary inside containment).
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LERF Impact of - | Configuration of. Esca
AOT Extenswn | Path to Outside - SR

¢ | Environment (other valves)®. | 5T T e S e
C: Open system or path with | x 5.2e-2 ' 3.8¢e-10

Class Descrlptlon *| Failure. Mode of .-~} CDF Impact of ",
of CIV®Y "% 1 .. C[Vs © . = | AOT Extension "
and Penetratlon iy Sl o e

Result®

“Equation” for ICCDP and ICLERP” -

one ortwo additional open

valves™ : .

D: Open system or path with | x 7.6e-5 ' i 5.5e-13
one additional closed valve .

E: Open system or path with | x 1.2e-5 8.8¢-14
two additional closed valves ‘ :

F,G: Closed system (or open | x 1.0e-5 _ . 7.3e-14

system with three or more
additional valves)

" An open valve in this case includes remote- operated NO valves and valves that are NC initially but must open post accident (including check valves). Calculatlon is
conservative for check valve failure to reseat because calculation assumes a remote-operated valve that requ1res operator action to close.
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‘Class Description Failure Mode of
Of CIVA = oin Cle A
and Penetration "~

CDF Impact of .=

g ,AOT Exten51 » ,'

LERF Impact of . -

AO Extensm

Configuration of Escape o
Path to Outside - S I
‘| Environment (other valves) B

“Equation” for ICCDP and ICLERPd, ,

wo0| Result®.

Closed loop
pressure boundary
inside containment
is inoperable™ and
the CIV fails.

. There is no ehange

to the CDF due to
the proposed AOT
extension. The
ACLS degradation
may have an effect
on CDF; however
if the ACLS train
function is lost,
that is not changed
by isolating the
penetration.
Compensatory
Actions taken with
respect to the
ACLS tech. spec.
are not changed by
the proposal.

The ACLS
degradation may
have an impact on
CDF and LERF
that is unrelated to
the proposed AOT
extension.
However, the CDF
impact must be
considered in the
delta-LERF since
the ACLS AOT
may run
concurrent™ with
the “CIV” AOT. If
the operable CIV.
also fails to close,

then LERF may be

affected.

All, however Configuration
A is not applicable because
on open pipe would not
exist on this type of
penetration unless the CIV
pressure boundary was also
being repaired, which would
violate the TS.

This is similar to a penetration flow path
that is open to the containment
atmosphere with one of two CIVs
operable. Therefore the risk impact is
similar to item 4.1 above, except that the
RAW importance for a closed loop ACLS
is used. Therefore:

ICLERP= -
(any core damage except ISLOCA)"
X (RAW™ for impacted ACLS)

x {(operable CIV fails to close)

+ (FV¥ for MOV power bus)}
x (path to outside environment)

= (5.0e-5/yr x 72h x yr/8760h)
x (12.0)

x {(1.7e-3) + (2.2e-3)}

X ... continue below

B: Low-pressure pipe x 1.0 1.9¢-8
C: Open system or path with | x 5.2e-2 1.0e-9
one or two additional open (or x 1.0 if on same bus as CIV) (1.9¢-8)
valves

D: Open system or path with | x 3.2e-5 6.2e-13
one additional closed valve '

E: Open system or path with | x 5.2e-6 1.0e-13

two additional closed valves

" Proposed new condition that is not currently addressed by Technical Specification 3.6.3.; assumes closed loop pressure boundary (acting like second CIV) has an operability

issue and is within the proposed AOT.

"™ Note that exposure time is per shorter AOT of ACLS Technical Specification.
“ Note that the ICLERP would be acceptable in this case for ACLS trains with RAW value as high as 30. -
¥ The fraction of CDF contributed by failure of the power bus that also powers the CIV. This dependency applies orily to MOVs and is conservative for the other CIV types.
Using RAW and FV in the same equation would slightly overestimate the importance (for RAW values greater than 1.0) because the FV importance:is based on the fraction of the
base CDF, which yields a larger FV fraction than if based on the potentially larger CDF x RAW.

1
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| Failure Mode of
CIVs o

'|'LERF Impact of :
AOT Extensmn

Class Description
of CIV* - 7
and Penetratlon L

| CDF Impactof -

Conﬁguratlon of Escape _—
- Path to Qutside ", e
_Environment (other valves) |
F,G: Closed system (or open
system with three or more

“Equation” for ICCDP and ICLERP”

x43e-6

additional valves)

6.2 Closed loop,
"RCS, ACLS
o Inside piping
is closed loop
o ACLS closed
loop interfaces

e Outside piping
is seismic

Note: Does not
apply to the main
steam line. For
those penetrations
the risk impact is
more complex;
relaxation of AOT
is not proposed for

those at this time.

Civ inoperablel

and SGTR occurs.

All, however Configurations
A to C are not applicable.

The risk impact is approximately the

same as above for the non-ACLS case
(item 5.3). Loss of the affected ACLS
function (i.e., EFW to the affected SG)
should have a minimal impact on CDF for

these SGTR scenarios. The feed water to

partially with the affected SG is usually isolated (by

RCS (ie., valves other than the CIV) in these

secondary side scenarios. While the operators may feed

of SG tubes, the affected SG under some -

e.g. EFW) circumstances, in the scenario where the
* Inside piping SGTR is large enough to represent a

is seismic LERF path, there will be sufficient

inventory from the tube rupture-that EFW
will not be necessary for adequate SG
heat transfer.

See item
5.3 above
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4.0 CONCLUSIONS

This report contains a risk-informed evaluation performed by the B&WOG to provide
justification for a Iongér AOT for ClIVs. ltis applicable to penetration flow paths that
have at least two ClIVs, or one CIV and a closed loop _lsystem. These penetrations are
listed in each plant's UFSAR. The‘CIVs in the main steam lines (and others on a plant-
specific basis that may represent hi.gh risk significance for ISLOCA) are explicitly

excluded from this evaluation.

The justification provided in this report is cbnsistént with the guidahce set forth in
Regulatory Guides 1.177 and 1.174. The proposed TS change is in compliance with

~ existing regulations, is consistent with the philosophy of defense—in-dépth, and will not
erode safety margins. The risk-informed evaluation described‘in this report uses the
three-tiered approach put forth by the NRC for implementing proposed TS changes.
The evaluation described herein demonstrates that the risk impact of the proposed

change is small.

To evaluate the risk impact associated with the proposed TS change (Tier 1), a
specialized énalysis was developed because the plant-specific PRAs do not model -
~every penetration in detail. A FMEA with a set of simplified and conservative risk
models was developed that encompass every applicable penetration. The risk model
was developed using limiting parameters and conservative data extracted from the
plant-specific PRAs. The scope of the risk assessment inciudes the effect that the
proposed AOT extension has upon the probability of large early release following core
damage, the probability of an ISLOCA, and the probability of affecting a post-accident
ACLS function. The risk assessment calculates the incremental risk impact associated
with the proposed AOT extension. This is the increased vulnerability to core damage
~and large early release during the AOT, which is expressed in terms of ICCDP and
ICLERP. Regulatory Guide 1.177 considers an ICCDP of 5e-7 and an ICLERP of 5e-8

to be a small impact for a single AOT entry.

g
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. Inalmost every case, the I'ISk impact meets the Regulatory Guide 1.177 guideline for

small risk impact. The exceptions are descnbed in the report and have resulted in the

followmg conc|u3|on

. The extended AOT wrlI not be used for an inoperable NC CIV if it leaves the
,penetratlon flow path with only one closed valve between the RCS and the
environment (i.e., low pressure pipe or opening) and that valve is not verlfled
closed. Penetrations meeting this criterion have a higher risk for ISLOCA; they

will be identified du,rin'g implementation and the current AOT will be retained.

Subject to th_is exception, all of the applicable CIVs represent a small risk impact when

in the proposed AOT.

The B&WOG plant-specific CRMP satisfy the Tier 2 and Tier 3 requirements of

Regulatory Guide 1.177. The B&WOG plant programs for configuration risk
management provide reasonable assurance that risk-significant plant equipment outage
configurations will not occur when CIV equipment is out of service consistent with the

proposed TS change. The CRMP ensures that the risk impact of out-of-service

~ equipment is appropriately evaluated prior to performing any maintenance activity. The | _

CRMP enhances defense-in-depth because it provides a means of ensuring that the

independence of the physical barriers will not be degraded by the proposed change.

The proposed TS change will improve operational safety and reduce unnecessary
burdens in complying with TS requi'rernents. Unnecessary plant shutdowns may be
avoided by allowing more time for repairs. Operational flexibility will be enhanced by

allowing some repairs to be performed online. For penetration flow paths with ACLS

~ functions, an extended AOT for CIVs will avoid unnecessary flow path isolation that may

result in degraded function of the ACLS.

The B&WOG has demonstrated that the proposed extension of the AOT for
containment isolation valves does not adversely impact risk or public safety, and is

therefore an approprlate change to the Technical Specifications.
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