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UNITED STATES
0 HNUCLEAR REGULATORY COMMISSION
0 WASHINGTON, D.C. 20555-0001

October 8, 2004

Mr. Kenneth Putnam, Chairman
BWR Owners Group
Nuclear Management Company
Duane Amold Energy Center
3277 DAEC Rd.
Palo, IA 52324

SUBJECT: FINAL SAFETY EVALUATION OF NEDC-33046, 'TECHNICAL JUSTIFICATION
TO SUPPORT RISK-INFORMED PRIMARY CONTAINMENT ISOLATION
VALVE AOT EXTENSIONS FOR BWR PLANTS" (TAC NO. MB4595)

Dear Mr. Putnam:

On May 3, 2002, and its supplement dated July 30, 2003, the Boiling Water Reactors Owners
Group (BWROG) submitted Ucensing Topical Report (LTR) NEDC-33046, 'Technical
Justification to Support Risk-informed Primary Containment Isolation Valve AOT Extensions for
BWR Plants," to the staff. On August 12,2004, an NRC draft safety evaluation (SE) regarding
our approval of NEDC-33046 was provided for your review and comments. By letter dated
September 10, 2004, the BWROG commented on the draft SE. The staff's disposition of the
BWROG's comments on the draft SE are discussed in the attachment to the final SE enclosed
with this letter.

The staff has found that LTR NEDC-33046, 'Technical Justification to Support Risk-Informed
Primary Containment Isolation Valve AOT Extensions for BWR Plants," is acceptable for
referencing in licensing applications for boiling water reactors to the extent specified and under
the limitations delineated in the TR and in the enclosed SE. The SE defines the basis for
acceptance of the TR.

Our acceptance applies only to matters approved in the subject TR. We do not intend to repeat
our review of the acceptable matters 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 applicable review standards.

In accordance with the guidance provided on the NRC website, we request that the BWROG
publish an accepted version of this TR within three months of receipt of this letter. The
accepted version shall incorporate this letter and the enclosed SE between the title page and
the abstract. It must be well indexed such that information is readily located. Also, it must
contain historical review information, such as questions and accepted responses, draft SE
comments, and original TR pages that were replaced. The accepted version shall include a -

"-A" (designated accepted) following the report identification symbol.



I/ M.+ A- --
x. uutrna - 2 -

If future changes to the NRC's regulatory requirements affect the acceptability of this TR, the
BWROG and/or licensees referencing it will be expected to revise the TR appropriately, or
justify its continued applicability for subsequent referencing.

Sincerely,

errt N. Berkow, Director
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Project No. 691

Enclosure: Safety Evaluation

cc w/encl: See next page
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

NEDC-33046. 'TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED PRIMARY

CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"

BOILING WATER REACTOR OWNERS GROUP

PROJECT NO. 691

1.0 INTRODUCTION AND BACKGROUND

By letter dated May 3, 2002, as supplemented by letter dated July 30, 2003, the Boiling Water
Reactors Owners Group (BWROG) submitted Licensing Topical Report (LTR) NEDC-33046,
"Technical Justification to Support Risk-Informed Primary Containment Isolation Valve AOT
Extensions for BWR Plants," for staff review. This. LTR would support licensees' requests for
changes to their technical specifications' (TS) allowed outage times (AOT) for primary
containment isolation valves (PCIV). The supplement dated July.30, 2003, provided responses
to the staffs request for additional information (RAI) and other clarifications.

The LTR provides a risk-informed justification for extending the PCIV AOTs from 4 and
72 hours to 7 days. The BWROG analysis includes a generic bounding risk assessment of the
impact of adopting the proposed AOTs. The BWROG states that the proposed AOTs were
developed using the guidance of 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 and RG 1.177, "An Approach for Plant-Specific
Risk-Informed Decisionmaking: Technical Specifications," dated August 1998.

The LTR is intended to provide for the performance of on-line testing, maintenance, and repair
of PCIVs declared inoperable during Modes 1, 2, and 3. The scope of the analysis included all
PCIVs except the main steam isolation valves (MSIV) and the PCIVs in the feedwater system.
The BWROG stated the proposed changes have merit based on the low risk associated with
the extended AOTs and provide additional flexibility in the performance of preventive and
corrective maintenance during power operation and reduce the potential for plant shutdown.

The proposed AOT revision is applicable to PCIVs associated with the standard technical
specifications (STS) NUREG-1433, "Standard Technical Specifications General Electric
Plants, BWRI4," Revision 2, dated June 2001, or Section 3.6, "Containment Systems," of
NUREG-1434, "Standard Technical Specification General Electric Plants, BWR/6," Revision 2,
dated June 2001. More specifically, the LTR applies to limiting condition for operation (LCO)
3.6.1.3, "Primary Containment Isolation Valves." NEDC-33046 did not include an evaluation to
extend secondary containment isolation valves and dampers.
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Of the conditions identified in LCO 3.6.1.3, only conditions A, C, and E were evaluated by
NEDC-33046. The risk impact of two PCIVs inoperable in a penetration was not evaluated by
the LTR (Condition B). The AOT for this configuration is generally limited by an LCO to an AOT
of one hour and remains unchanged by topical report NEDC-33046. In addition, for some
boiling water reactors (BWRs), LCO 3.6.1.3 may also include the containment pressure
boundary functional requirements for valves that are also included in accident mitigation
systems. Dual function PCIVs that function as containment pressure boundaries and serve in
accident mitigation capacity were evaluated only with regard to the valve impact on loss of
containment isolation. The impact of PCIV operability on other TS functions was not evaluated
with respect to their affected systems in this LTR.

Based on the BWROG evaluation, PCIVs excluded from the analysis include valves associated
with the main feedwater system and the MSIVs. The LTR concludes that low pressure core
spray PCIVs for BWR 5/6 plants and the shutdown cooling suction PCIVs for all BWRs did not
meet the extended AOT acceptance guidelines of RG 1.174 and 1.177 and therefore are not
part of this LTR's request for PCIV AOT extension. In addition, based on responses to the
staffs RAI and additional evaluation, the BWROG withdrew the proposed 7-day AOT extension
request for TS 3.6.1.3 Condition E, NOne or more penetration flow paths with one or more
containment purge valves not within purge valve leakage limits." However, the BWROG's
July 30, 2003, RAI response also noted that the analysis for Condition C, "One or more
penetration flow paths with one PCIV inoperable [for reasons other than Condition[s] D [and El]"
supported an AOT extension for excess flow check valve (EFCV) PCIVs included in Condition
D. Therefore Condition D EFCV PCIVs are included in the scope of this LTR. The completion
times for other Condition D PCIVs are not revised.

Although NEDC-33046 references the term AOT as used in the STS, the LCO markups
included in the LTR utilize the improved standard STS that incorporates the term completion
time (CT). The AOT is a general reference to the time given to accomplish a TS required
action. To have a more specific meaning, AOT can refer to additional time for repair, bypass,
shutdown, etc. A CT as used in the improved STS has a broader meaning than an AOT, by
also defining the time for other required actions such as equipment status or plant mode
changes. The CT is intended to allow sufficient time to repair failed equipment while minimizing
the risk associated with the loss of the component function. The term AOT appears to be used
interchangeably with the term CT as applied by the LTR.

2.0 REGULATORY EVALUATION

PCIVs help ensure that adequate primary containment boundaries are maintained during and
after accidents by minimizing potential paths to the environment, and that the primary
containment function assumed in the safety analysis is maintained. Two barriers (one may be a
closed system) in series are provided for each penetration so that no credible single failure of
an active component can result in a loss of isolation or leakage that exceeds the limits assumed
in the safety analysis. The associated LCO in the STS ensures that the PCIVs will perform their
design safety functions to minimize the loss of reactor coolant inventory and establish a
containment boundary during an accident

;I
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NUREG-1 433 and NUREG-1434 state that the function of the PCIVs, in combination with other
accident mitigation systems, is to limit fission product release during and following design basis
accidents (DBAs) to within limits. Primary containment isolation within the time limits specified
for PCIVs designed to close automatically ensures that release of radioactive material to the
environment is consistent with assumptions used in the DBA analysis.

NUREG-1 433 and NUREG-1 434 also list the DBAs that result in release of radioactive material
for which consequences are mitigated by PCIVs: loss of coolant accident (LOCA), main steam
line break (MSLB), and fuel handling accident inside primary containment. For each of these
accidents, it is assumed that PCIVs are either closed or in transition to close within the required
isolation time following accident initiation, which ensures that potential paths to the environment
are minimized.

2.1 Applicable Regulations

Title 10, Section 50.36, of the Code of Federal Regulations (10 CFR 50.36) requires that all
operating licenses for nuclear reactors must Include the TS for the subject plant. The LCO,
along with the required AOTs are specified for each system included In the TS.

Appendix A of 10 CFR Part 50 - General Design Criterion (GDC) 55, "Reactor Coolant Pressure
Boundary Penetrating Containment," requires that each line that is part of the reactor coolant
pressure boundary and that penetrates primary containment shall be provided with containment
isolation valves.

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 primary reactor
containment shall be provided with containment isolation valves.

Maintenance Rule, 10 CFR 50.65(a)(4), as it relates to the proposed PCIV AOT configuration,
requires the assessment and management of the increase In risk that may result from the
proposed maintenance activity.

2.2 Applicable Regulatory Criteria/Guidelines

General guidance for evaluating the technical basis of proposed risk-informed changes is
provided in Chapter 19.0 of the NRC Standard Review Plan (SRP), NUREG-0800. More
specific guidance related to risk-informed TS changes is provided in SRP Section 16.1,
"Risk-informed Decisionmaking: Technical Specifications," which includes AOT changes as
part of risk-informed decisionmaking. Chapter 19.0 of the SRP states that a risk-informed
application should be evaluated to ensure that the proposed changes meet the following key
principles:

* The proposed change meets the current regulations, unless it explicitly relates to a
requested exemption or rule change.

* The proposed change is consistent with the defense-in-depth philosophy.

* The proposed change maintains sufficient safety margins.
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* When proposed changes Increase core damage frequency or risk, the increase(s)
should be small and consistent with the intent of the Commission's Safety Goal Policy
Statement.

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

RG 1.174 and RG 1.177 provide specific guidance and acceptance guidelines for assessing the
nature and impact of licensing-basis changes, including proposed permanent TS changes in
AOTs by considering engineering issues and applying risk insights. RG 1.177 identifies an
acceptable risk-informed approach including additional guidance specifically geared toward the
assessment of proposed TS AOT changes. Specifically, RG 1.177 identifies a three-tiered
approach for the evaluation of the risk associated with a proposed AOT TS change as identified
below.

* Tier 1 is an evaluation of the plant-specific risk associated with the proposed TS
change, as shown by the change in core damage frequency (CDF) and incremental
conditional core damage probability (ICCDP). Where applicable, containment
performance should be evaluated on the basis of an analysis of large early release
frequency (LERF) and incremental conditional large early release frequency (ICLERP).

* Tier 2 identifies and evaluates, with respect to defense-in-depth, any potential risk-
significant plant equipment outage configurations associated with the proposed change.
The licensee should provide reasonable assurance the risk-significant plant equipment
outage configurations will not occur when equipment associated with the proposed TS
change is out-of-service.

* Tier 3 provides for the establishment of an overall configuration risk management
program (CRMP) and confirmation that its insights are incorporated into the
decisionmaking process before taking equipment out-of-service prior to or during the
AOT. Compared with Tier 2, Tier 3 provides additional coverage based on any
additional risk-significant configurations that may be encountered during maintenance
scheduling 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.

3.0 TECHNICAL EVALUATION

3.1 Detailed Description of the Proposed Change

The LTR's assessment of the risk impact for the proposed changes to extend PCIV AOTS to 7
days during Modes 1, 2, and 3 follows the guidance of RGs 1.177 and 1.174, and includes the
evaluation of the ICCDP and ICLERP for valves left in the open position during the proposed
AOT. The BWROG's evaluation also Includes interfacing system LOCA (ISLOCA) for valves
connected to the reactor coolant system (RCS). The LTR evaluates the ICCDP for valves left in
the closed position that have dual functions of containment isolation and accident
consequences mitigation. The BWROG considered the risk impact of PCIVs installed in
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systems with non-seismically qualified piping. In addition, since TS LCO 3.6.1.3 Note 2 allows
separate condition entry for each penetration flow path, multiple LCO entries were considered
in the LTR.

NEDC-33046 uses a process to assess plant risk that involved the grouping of PCIVs and the
associated penetrations in generic classes. Each class was then further divided in subgroups
of generic configurations. The BWROG did not perform a plant-specific AOT risk evaluation,
but instead selected risk parameters Identified as bounding. The risk parameters selected
represent a composite plant and are considered bounding values based on data from 25
BWROG member utilities. The risk Impact of each configuration was determined by applying
the proposed seven day AOT and using the bounding risk parameters for each LCO. The
evaluations determined the risk impact on CDF, ICCDP, LERF, and ICLERP with one PCIV
inoperable within a penetration for the seven day AOT. The AOT risk is referred to as the
single AOT risk and represents the probability of core damage while the PCIV is in the LCO
configuration for the specified AOT. The resulting value represents the risk increase while in a
seven day PCIV AOT.

The parameters used by the BWROG in the calculation of ICCDP and ICLERP are included in
the table below.

Risk Parameter Values Used for Calculation of lCCDP and ICLERP

Parameter Value Comments

Plant core damage (per year) 5.56E-5 Bouinding CDF value based on most limiting
BWROG plant referenced in NEDC-3346

LERF (per year) 4.27E-6 Bounding LERF value based on most limiting
BWROG plant referenced in NEDC-33046

Conditional core damage 9.00E-5 Bounding value
probability due to small LOCA

Conditional core damage 5.50E-3 Bounding value
probability due to intermediate
LOCA

Conditional core damage 8.93E-6 Bounding value
probability due to a turbine trip

CDF due to seismic event (per 2.10E-5 Bounding CDF value based on most limiting
year) BWROG plant referenced In NEDC-33046

CDF due to a seismic small 2.31 E-7 Bounding CDF value based on most limiting
LOCA event (per year) BWROG plant referenced In NEDC-33046

CDF due to a seismic I.OE-7 Bounding CDF value based on most limiting
intermediate LOCA event (per BWROG plant referenced In NEDC-33046
year)
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The BWROG evaluation uses the maximum failure rate and failure probability regardless of
valve type in an attempt to bound all valve types. The selected values are identified in bold, as
seen in the table below.

Valve Type Failure to Close Failure to remain Failure*
(/demand) Closed (/hour) Probability During

AOT

Air Operated 2.OOE-3 1.40E-5 2.35E-3
Valve

Motor Operated 2.70E-3 7.70E-7 1.29E-4
Valve

Solenoid Valve 1.10E-3 1.70E-5 2.86E-3

Check Valve 1.20E-3 2.20E-6 3.70E-4

Pressure Relief N/A 2.2E-6 3.70E-4
Valve

As stated above, the LTR grouped PCIVs and their associated penetrations into generic
classes based on the type of containment flow path. The result was a list of five generic
classes designated A through E which were broken down into smaller class types with a
separate risk analysis performed for each.

The following PCIV flow paths were evaluated:.

Class A

Penetration is connected directly to the containment atmosphere, or connected to
non-seismically qualified piping that interfaces with the containment atmosphere.

* Penetrations connected directly to containment atmosphere and outside environment.

* Penetrations connected directly to containment atmosphere and a closed loop system
outside containment.

* Penetrations connected directly to containment atmosphere and an open loop system
outside containment.

Class B

Penetration is connected to the RCS but fluid flow is not generally required to accomplish or
support safety functions.

* Penetrations used to obtain sample from the reactor coolant.
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* Penetrations used to provide reactor water cleanup (RWCU) flow.

Class C

Penetration is connected to closed loop piping inside and outside containment.

* Penetrations connected to non-essential containment cooling units (PCIVs outside
containment and closed loop Inside containment).

* Penetrations connected to non-essential containment cooling units (PCIVs inside and
outside containment).

Class D

Penetration is connected to containment atmosphere and a detector outside containment.

* Sample lines.

* Air and Instrumentation lines.

Class E

Penetration is designed to open during a design basis event.

* Penetrations used to support reactor coolant inventory control safety function.

* Penetrations used to support containment heat removal safety function.

* PCIVs in penetrations connected to the suppression pool.

With respect to Class E, the LTR states that low pressure core spray (LPCS) isolation valves
for BWR5/6 and shutdown cooling suction valves for all BWRs do not meet the LTR's
acceptability criteria and hence are not included in the BWROG PCIV AOT extension request.
For the rest of the emergency core cooling system (ECCS) safety injection isolation valves
(low pressure coolant injection/low pressure core spray/high pressure coolant injection/high
pressure core spray), the unavailability of one safety injection flow path will not compromise the
ability of the ECCS to mitigate a LOCA. While Inoperability of one single train safety injection
isolation valve to open may render the single train Inoperable, the rest of the ECCS system
remains capable of meeting the LOCA event mitigation.

NEDC-33046 includes general assumptions In estimating the risk impact for the proposed PCIV
AOt extensions as shown below.

* The proposed AOT Is assumed to be adequate to perform expected PCIV maintenance.
The BWROG stated that as a result, the risk from a forced shutdown because of
insufficient time to repair would be minimal.
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* The BWROG also assumes that risk contribution of a failure of the penetration piping
during the proposed AOT would be negligible based on the limited piping length
involved.

* The.analysis assumes that the CDF due to containment bypass events would be
negligible in relation to the total CDF. For this evaluation, a value of zero was assumed
which is conservative due to the BWROG methodology, i.e., in that the overall base
CDF is used in the analysis.

* The BWROG data used in the analysis of extended PCIV AOT times uses a bounding
input value that was selected from a population of 25 BWR plants.

* One PCIV is assumed inoperable for a penetration and is assumed to be detected
during surveillance or valve operation. The Inoperable PCIV is assumed to be in the
open position and the unaffected PCIV (if the penetration is so equipped) is evaluated to
ensure that it is operable.

* Failures (including failure to close on demand, failure to remain closed, and failure
probability during the AOT) for different valve types were evaluated. The LTR selected
the maximum value for each parameter regardless of valve type.

* Pipe failures not related to a seismic event were assumed to occur randomly. The
frequency of a pipe break was selected based on a review of NUREGICR-4407, "Pipe
Break Frequency Estimation for Nuclear Power Plants," dated February 1989 and
WASH-1400, "Reactor Safety Study." The BWROG also considered the probability of
pipe failure (without ISLOCA) given in NUREG/CR-5124, "Interfacing Systems LOCA:
Boiling Water Reactors." The BWROG assumed that there would be 100 pipe sections
for the piping under consideration. The most conservative pipe failure probability of the
three references was used in the analysis.

* Non-seismically qualified piping was assumed to fail with a probability of one.

* The BWROG states that because of the bounding nature of the seven day AOT
evaluation, the impact on average CDF due to increased PCIV unavailability was not
evaluated in the LTR.

* No credit was taken for scrubbing (suppression pool scrubbing) from the wetwell.

* In general, for open piping systems outside containment, it is assumed that there are
multiple valves in the flow path that can be credited for isolating the pathway. Multiple
valve failures were assumed to be a low probability event.

* The LTR assumes that the penetration remains intact and integrity is maintained.

* When maintenance Is performed on a PCIV, the BWROG assumed that the pressure
boundary would not be broken for more than the current AOT (4 or 72 hours) and is to
be controlled by the maintenance rule (10 CFR 50.65(a)(4)).



-9-

3.2 Review of Methodology

The staff reviewed the BWROG's submittal using the three-tiered approach referenced in
RG 1.174, RG 1.177, and SRP Chapter 16.1.

The first tier includes assessing the risk impact of the proposed change in accordance with
acceptance guidelines consistent with the Commission's Safety Goal Policy Statement, 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 CDF (ACDF) and change in LERF (ALERF). It also evaluates plant
risk while equipment covered by the proposed AOT is out of service, as represented by the
ICCDP and ICLERP. In addition, Tier I should establish whether the quality of the PRA is
compatible with the safety implications of the proposed TS change and that the scope and level
of the PRA are adequate to fully support evaluation of the TS change. Cumulative risk of the
present TS change in light of past applications or additional applications under review are also
considered along with uncertaintylsensitivity analysis with respect to the assumptions related to
the proposed TS change.

The second tier involves Identifying potential high-risk configurations that may exist if other
equipment or systems (in addition to the equipment associated with the proposed change) were
also taken out-of-service simultaneously, or subjected to concurrent testing. The purpose of
the Tier 2 evaluation is to ensure that appropriate restrictions will be in place to prevent the
occurrence of such high-risk configurations.

The third tier establishes a risk management program for the overall configuration and confirms
that risk insights are incorporated into the decisionmaking process before taking equipment
out-of-service prior to or during the AOT. The third tier provides additional assurance over the
second tier by identifying risk-significant configurations that may be encountered over extended
periods of plant operation. Licensees can implement the overall configuration risk management
program (as referenced in RG 1.177) through the maintenance rule of 10 CFR 50.65(a)(4).
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.

The subsections below describe each tier and the associated reviews.

3.3 Technical Evaluation

For the quantitative evaluation of the risk impact of extending the current PCIV AOT from 4,
or 72 hours to a proposed duration of 7 days, the BWROG developed a methodology to group
various containment penetrations into defined classes. For each defined class, the BWROG
developed generic configurations of containment penetrations to assess the Impact on the plant
at power risk utilizing the proposed seven day AOT for the associated penetration PCIVs.

3.3.1 Tier 1: PRA Anplicability and InsiQhts

The analyses used In NEDC-33046 are generic, therefore, each licensee requesting PCIV AOT
extensions will need to justify the applicability of the LTR results to their particular plant. A
plant-specific analysis must be performed to ensure the applicability of NEDC-33046
conclusions with respect to the risk impact of extending the AOTs for inoperable PCIVs.
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The licensee's analysis must be applied to penetrations analyzed in NEDC-33046. Any
additional penetrations must be included in the licensee's analysis.

3.3.1.1 PRA Applicability

The objective of the PRA review is to determine whether the generic risk assessments used in
evaluating the proposed PCIV extended AOTs were of sufficient scope and detail. The staff
reviewed the information provided in NEDC-33046 and based on the above discussion, the staff
concludes that the BWROG adequately addressed the issue of capability, and the risk analysis
was of sufficient scope and detail to estimate the risk measures associated with the proposed
PCIV extended AOTs on a generic basis.

To ensure the applicability of NEDC-33046 to a licensee's plant, additional information on PRA
quality will be required by the staff in the following areas.

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

2. Applicable PRA updates.

3. Conclusions of the peer review including facts and observations applicable to the
proposed PCIV extended AOTs.

4. PRA quality assurance programs/procedures.

5. PRA adequacy and completeness with respect to evaluating the proposed PCIV AOT
extension risk.

6. RG 1.200, "An Approach for Determining the Technical Adequacy of Probabilistic Risk
Assessment Results for Risk-informed Activities," for trial use. Although intended for
trial use in a pilot program to finalize staff guidance on PRA quality, guidance is
provided to address PRA technical adequacy that licensees may find useful in the
application of NEDC-33046.

3.3.1.2 PRA Insights

One approach to demonstrate that the risk Impact of the proposed change is acceptable is to
show that the licensing basis meets the key principles set forth in RG 1.174 for the proposed
change. One of these principles is to show that when the proposed change results in an
increase in CDF or risk, the increased risk is small. In addition, the impact of the proposed
change should be monitored using performance measurement strategies. RG 1.174 and
RG 1.177 provide acceptance guidelines for meeting the above principles. Specifically, those
guidelines include ACDF, ALERF, ICCDP, and ICLERP. The risk metrics ICCDP and ICLERP
suggested by RG 1.177 are used in addition to the metrics outlined in RG 1.174 for the
evaluation of AOTs because AOTs are entered Infrequently and are temporary in nature.

The risk impact of extending PCIV AOTs is summarized in Table 6.3-3 of the LTR. The results
show that the risk Impact of the proposed PCIV AOTs are within the ICCDP and ICLERP
acceptance guidelines of 5.OE-7 and 5.OE-8, respectively. As stated previously, because of the
bounding nature of the seven day AOT evaluation, the impact on average CDF due to
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increased PCIV unavailability was not specifically evaluated by NEDC-33046. Although the
LTR results are stated as bounding, plant-specific analyses must be performed to ensure the
applicability of NEDC-33046 with respect to ACDF, ALERF, ICCDP, and ICLERP for PCIV
penetration flow paths. In addition, licensees must provide an evaluation of external event risk,
either quantitative or qualitative, which demonstrates that external events will not have an
adverse impact on the conclusions of the plant-specific analyses.

3.3.1.3 PRA Uncertainty

As discussed in RG 1.174 and NUREGICR-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 issues.

Based on the bounding values used in the analysis, the BWROG did not provide a discussion
or provide sensitivity studies with respect to the AOT extension risk analysis. However, based
on the LTR's use of bounding values for input parameters, a sensitivity analysis using an upper
bound should be inherent in the results. As a further check, the staff reviewed NUREG-1 715,
"Component Performance Study-Motor-Driven Pumps, 1987-1998 Commercial Power
Reactors," data for motor-operated and air-operated valve failures on demand. The data was
based on operating experience from 1987 through 2002. Although limited to motor-operated
valves and air-operated valves, the data presented in NUREG-1 715 shows that the PCIV
demand failure probability used by the LTR bounds the range of values given in NUREG-1715.
NUREG-1715 also Indicated a decreasing trend for failure on demand within the industry with
regard to motor-operated valve and air-operated valves. Additionally, based on the LTR's
results for ICLERP and ICCDP, a 10 percent change in any parameter should not adversely
affect the results stated in the LTR, which are generally a magnitude lower than the RG 1.177
acceptance guidelines. Based on the above, the results obtained by the BWROG are expected
to be bounding, though this must be confirmed by plant-specific analysis.

3.3.2 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 PCIV out of service (LCO condition) such that
defense-in-depth is maintained. The LTR evaluation Identified no generic Tier 2 conditions as a
result of the proposed AOT extension for PCIVs. For licensees adopting NEDC-33046, an
evaluation should be performed to confirm that the conclusions of the LTR remain applicable to
the licensee's plant.

The LTR notes that the STS allows multiple simultaneous entries (see Section 3.6.1.3) into the
LCO, but not for multiple PCIVs associated with the same flow path. However, multiple entries
for PCIVs associated with the proposed AOT change would result in increased CDF, LERF,
ICCDP and ICLERP values from that assumed in the LTR. Simultaneous multiple entries and
the subsequent impact on risk were not specifically evaluated by the BWROG, but the LTR did
state that based on the low level of risk Identified, a number of multiple simultaneous entries
would not be expected to exceed the ICLERP guideline of 5E-8. The BWROG also stated that
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plant implementation of the maintenance rule (10 CFR 50.65) would limit the overall risk
associated with PCIV maintenance by controlling the cumulative risk of multiple PCIVs in an
LCO and the associated boundary in maintenance. However, multiple simultaneous LCO
entries for PCI Vs must be evaluated on a plant-specific basis such that the risk impact
assumptions of the LTR remain valid including CDF, LERF, ICCDP and ICLERP. BWROG
member utilities have committed to assess the risk associated with PCIV maintenance, and to
develop cumulative unavailability targets for PCIVs within the scope of the maintenance rule of
10 CFR 50.65(a)(4). However, in addition to cumulative availability targets, multiple
simultaneous entries into the LCO must also confirm that CDF, LERF, ICCDP and ICLERP are
less than the RG 1.174 and 1.177 guidelines and consistentwith the guidance contained in
NUMARC 93.01, "Industry Guidelines for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants," Section 11, "Assessment of Risk Resulting from Performance of
Maintenance Activities" as endorsed by RG 1.182, "Assessing and Managing Risk Before
Maintenance Activities at Nuclear Power Plants."

3.3.3 Tier 3: Risk-Informed Configuration Risk Management

RG 1.177 states that a licensee should develop a program to ensure that the risk impact of
out-of-service equipment is appropriately evaluated before a maintenance activity is performed.

- 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 structures, systems and
components affected by the risk-informed application. A licensee's submittal must include a
discussion on the licensee's CRMP for assessing the risk associated with removal of PCIVs
from service and their conformance to the requirements of 10 CFR 50.65(a)(4), as they relate
to the proposed PCIV AOTs. The discussion must also include the subject of multiple PCIV
AOTs while maintaining conformance to the assumptions outlined in NEDC-33046.

A Tier 3 program ensures that while a PCIV is in an LCO condition, additional activities will not
be performed that could further degrade the capability of the plant to respond to a condition the
inoperable PCIV or system was designed to mitigate, and as a result, increase plant risk
beyond that assumed by the LTR analysis. Tier 3 programs, as implemented by the
maintenance rule of 10 CFR 50.65(a)(4) during PCIV maintenance: (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 PCIV maintenance activities that would adversely impact PCIV AOT risk such as from
redundant systems or components, and (3) evaluate the impact of maintenance on equipment
or systems assumed to remain operable by the PCIV AOT analysis. Because NEDC-33046
was based on generic plant characteristics, each licensee adopting the LTR must furnish
plant-specific Tier 3 information in their individual submittals.

*3.4 Staff Findings and Conditions

The results presented in NEDC-33046 are consistent with the acceptance guidelines given in
RG 1.177 and 1.174 and show a small increase in plant risk due to the extension of PCIV AOTs
to 7 days. This conclusion is predicated on adopting the topical report in a manner consistent
with the NRC staff safety evaluation findings and the guidelines and assumptions identified in
NEDC-33046. In addition, the following conditions provide guidance for future submittals by
licensees wishing to extend PCIV AOTs:
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1. Because not all penetrations have the same impact on .CDF, LERF, ICCDP, or ICLERP,
a licensee's application verifies the applicability of NEDC-33046, including verification
that the PCIV configurations for the specific plant match the LTR and the risk parameter
values used in the LTR are bounding for the specific plant. Any additional PCIV
configurations or non-bounding risk parameter values not evaluated by the LTR should
be included in the licensee's plant-specific analysis. [Note that PCIV configurations or
non-bounding risk parameter values outside the scope of the LTR will require staff
review of the specific penetrations and related justifications for the proposed completion
times.]

2. The licensee's application verifies that external event risk, either through quantitative or
qualitative evaluation, will not have an adverse impact on the conclusions of the
plant-specific analysis for extending the PCIV.AOTs.

3. The licensee verifies conformance to the requirements of the maintenance rule
(10 CFR 50.65(a)(4)), as they relate to the proposed PCIV AOTs and the guidance
contained in NUMARC 93.01, Section II, as endorsed by RG 1.182, including
verification that the licensee's maintenance rule program Includes a LERF assessment
as part of the maintenance rule process.

4. The licensee's application verifies that a penetration remains intact during maintenance
activities, including corrective maintenance activities. Regarding maintenance activities
where the pressure boundary would be broken, the licensee confirms that the
assumptions and results of the LTR remain valid. This includes the assumption that
maintenance on a PCIV will not break the pressure boundary for more than the currently
allowed AOT.

5. The licensee's application verifies the operability of the remaining PCIVs in the
applicable penetration flow path before entering the AOT for the inoperable PCIV.

6. Since the STS allows separate condition entry for each penetration flow path, the
licensee's application verifies that the potential for any cumulative risk Impact of failed
PCIVs and multiple PCIV. LCO entries has been evaluated and is acceptable. The
licensee's Tier 3 risk management program (10 CFR 50.65(a)(4)) confirms that multiple
simultaneous entries into the LCO do not exceed the RG 1.174 and RG 1.177
guidelines and that defense-in-depth for safety systems is maintained.

7. The licensee shall verify that the plant specific PRA quality Is acceptable for this
application in accordance with the guidelines given in RG 1.174.

3.5 Topical Report Revisions

Based on the BWROG's July 30, 2003, RAI responses, the following revisions to NEDC-33046
have been implemented:

* RAI response, Question 5. Page 6-34, the first paragraph is revised to clarify the term
"acceptable limit."

* RAI response, Question 9. On page 6-42 an editorial correction is made.
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* RAI response, Question 10. Section 5.2.1 provides clarification that the risk evaluation
is based on a single AOT of 168 hours per year.

* RAI response, Question 16. On page 6-9, Assumption n is deleted.

* RAI response, Question 17.a. Page 5-2, Section 5.1 provides clarification that the
probability of failure of the closed loop piping system is deemed negligible.

* RAI response, Question 18. Page 6-1, Section 6.1, Section 6.3.2.1a, Abstract, Purpose,
Section 2.1, Section 4.1, Section 6.3.2.4 provides additional clarification of the scope of
the LTR.

* RAI response, Question 20. Page 6.2, ECCS isolation valves provide clarification on
subsystem operability and ECCS operability with regard to an inoperable safety injection
isolation valve.

* RAI response, Question 25. Clarification will be provided to have a licensee confirm that
PCIV configurations and PRA results remain bounding for a licensee's submittal.

* RAI response, Question 26. A statement will be added that the proposed AOT changes
do not apply to an open system with a single PCIV.

* RAI response, Question 27. Revises the LTR to withdraw the proposed 7-day AOT for
TS 3.6.1.3 Condition E. In addition, Condition D with applicability to only EFCVs is
added to the scope of the LTR.

* RAI response. Table 6.3-3, page 6-47 corrects the ICCDP and ICLERP risk ratios listed
in the table.

* RAI response. On page 6-40, the last paragraph changes the wording "This
configuration DOES NOT MEET either acceptance criteria" to "This configuration DOES
NOT MEET the acceptance guideline for ICLERP."

* RAI response. Page 6-11, Figure 6.3-1 and page 6-20, )igure 6.3-4 are corrected to
show normally closed valves.

3.6 Regulatory Commitment

The RG 1.177 Tier 3 program ensures that while a PCIV 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 the inoperable PCIV or system was designed to mitigate, and as a result,
increase plant risk beyond that assumed by the LTR 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 PCIV AOT impacts containment isolation and consequently LERF as
well as CDF. Therefore, a licensee's CRMP, including those implemented under the
maintenance rule of 10 CFR 50.65(a)(4), must be enhanced to include a LERF assessment and
must be documented in a licensee's plant-specific submittal.
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4.0 CONCLUSION

The risk impact of the proposed 7-day AOT for the PCIV as estimated by CDF, LERF, ICCDP,
and ICLERP, is consistent with the acceptance guidelines specified in RG 1.174, RG 1.177,
and staff guidance outlined in Chapter 16.1 of NUREG-0800. The staff finds that the risk
analysis methodology and approach used by the BWROG to estimate the risk impacts were
reasonable and of sufficient quality. The Tier 2 evaluation did not Identify any risk-significant
plant equipment configurations requiring TS, procedure, or compensatory measures on a
generic basis, but a plant-specific analysis must be done for plants adopting NEDC-33046 to
confirm or adjust this aspect of the evaluation, as appropriate. NEDC-33046 implements a
configuration risk management program (Tier 3) using 10 CFR 50.65(a)(4) to manage plant risk
when PCIVs are taken out-of-service. PCIV reliability and 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 extended PCIVs AOTs. The
conditions identified in Sections 3.4 and 3.6 must also be addressed by licensees adopting
NEDC-33046. Based on the above, the staff finds that the proposed seven day AOT is
acceptable for the PCIVs as described in NEDC-33046.

Attachment: Resolution of Comments

Principal Contributor C. Doutt

Date: October 8, 2004



RESOLUTION OF COMMENTS

ON DRAFT SAFETY EVALUATION FOR TOPICAL REPORT

NEDC-33046. "TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED PRIMARY

CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"

By letter dated September 10, 2004, the Boiling Water Reactors Owners Group (BWROG)
commented on the draft safety evaluation for Licensing Topical Report (LTR) NEDC-33046,
'Technical Justification to Support Risk-Informed Primary Containment Isolation Valve AOT
Extensions for BWR Plants." The following Is the staffs resolution of those comments.

I. BWROG Comment: Page 13, Section 3.4, "Staff Findings and Conditions,"
Condition I - The BWROG stated that "licensees will assess 1) their plant valve
configurations for compliance with those of the topical report, and 2) their plant specific
risk values against Tables 6.3-1 and 6.3-2 of the topical report."

RWROG Proposed Resolution: Revise Condition I to read, "Because not all
penetrations have the same impact on CDF, LERF, ICCDP, or ICLERP, a licensee's
application verifies the applicability of NEDC 33046, including verification that the PCIV
configurations for the specific plant match the LTR and the risk parameter values used
in the LTR are bounding for the specific plant. Any additional PCIV configurations or
non-bounding risk parameter values not evaluated by the LTR should be included in the
licensee's plant specific analysis. (Note that PCIV configurations or non bounding risk
parameter values outside the scope of the LTR will require staff review of the specific
penetrations and related justifications for the proposed completion times)."

NRC Action: The comment was fully adopted into the final SE.

2. BWROG Comment: Page 13, Section 3.4, "Staff Findings and Conditions,"
Condition 3- "The BWROG pointed out to the Staff during the conference call that no
components could be taken out of service for maintenance without a specific risk
evaluation as required by current regulation [10 CFRO5.65 (a)(4)]. If the Staff desires a
declarative statement regarding compliance to the maintenance rule and Regulatory
Guide 1.182, licensees can accommodate such a statement. The BWROG understood
as a result of the conference call that commitment to Regulatory Guide 1.182 was all
that the Staff had in mind as a CRMP, and therefore, the concept of CRMP can be
eliminated. It was also pointed out that PCIV AOT LERF assessments were not
required of the CEOG."

BWROG Proposed Resolution: ,The BWROG suggests that the last sentence of bullet
No. 3 be eliminated.
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NRC Action: The staff agrees that implementation of 10 CFR 50.65(a)(4) provides for
configuration risk management. The LTR states that no Tier 2 conditions were noted
that were not already prohibited under TS 3.6.1.3. Based on this, the Tier 2 reference
can be deleted.

However, the maintenance rule (10 CFR 50.65(a)(4)) states that a licensee shall assess
and manage the increase in risk that may result from proposed maintenance activities.
For PCIVs, the risk metric should include LERF which is consistent with NUMARC
93.01, Section 11 (RG 1.182). Based on this, the second part of Condition 3 should
stay. This is consistent with the August 27, 2004, phone call with the BWROG.
Wording for Condition 3 is revised as follows: "The licensee verifies conformance to the
requirements of the maintenance rule (10 CFR 50.65(a)(4)), as they relate to the
proposed PCIV AOTs and the guidance contained in NUMARC 93.01, Section 11, as
endorsed by RG 1.182, including verification that the licensee's maintenance rule
program includes a LERF assessment as part of the maintenance rule process."

3. BWROG Comment: Page 13, Section 3.4, kStaff Findings and Conditions,"
Condition 4 -The BWROG stated, "as discussed during the conference call, present
Technical Specifications (3.6.1.1) already partially addresses this Staff request. The
requirement is restated to be consistent with the CEOG requirement addressing Staff
common cause concerns."

BWROG Proposed Resolution: Revise Condition 4 to read, "The licensee's application
verifies the OPERABILITY of the remaining PCIV(s) in the applicable penetration flow
path before entering the Completion Time for the inoperable PCIV."

NRC Action: The staff will split this condition into two parts (Condition 4 and Condition
5). The first part is consistent with the CEOG LTR SER Item c and Item n, page 6-9 of
NEDC-33046. The second part can be modified as per the BWROG markup. Wording
is revised as follows:

4. The licensee's application verifies that a penetration
remains intact during maintenance activities, including
corrective maintenance activities. Regarding maintenance
activities where the pressure boundary would be broken,
the licensee confirms that the assumptions and results of
the LTR remain valid. This includes the assumption that
maintenance on a PCIV will not break the pressure
boundary for more than the currently allowed AOT.

5. The licensee's application verifies the operability of the
remaining PCIVs in the applicable penetration flow path
before entering the AOT for the inoperable PCIV.

4. BWROG Comment: Page 13, Section 3.4, "Staff Findings and Conditions,"
Condition 5 - The BWROG stated, "The SE states that the BWROG committed to
assess the risk associated with PCIV maintenance and to develop unavailability targets
for PCIVs within the scope of the maintenance rule. In fact compliance with the
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maintenance-rule already requires this and the draft SE requirement for multiple valve
assessments is already discussed in requirements [Conditions] #3 and #4. It appears to
the BWROG that this requirement is redundant to existing requirements and the
discussion of requirement #3 and #4. This was not required of the CEOG."

BWROG Proposed Resolution: Eliminate Condition 5.

NRC Action: The staff references CEOG LTR SE, item d for a similar condition to that
of Condition 5 (revised in terms of the maintenance rule and not CRMP). However, the
staff concurs with removing the condition regarding availability targets, as Section 6.7 of
the LTR indicates these have been established. Wording is revised as follows:

Since the STS allows separate condition entry for each penetration flow
path, the licensee's application verifies that the potential for any
cumulative risk impact of failed PCIVs and multiple PCIV LCO entries has
been evaluated and Is acceptable. The licensee's tier 3 risk management
program (10 CFR 50.65(a)(4)) confirms that multiple simultaneous entries
in to the LCO do not exceed the RG 1.174 and RG 1.177 guidelines and
that defense-in-depth for safety systems is maintained.

Condition 5 in the draft SE now becomes Condition 6 in the final SE.

5. BWROG Comment: Page 14, Section 3.4, "Staff Findings and Conditions,"
Condition 6-The BWROG stated, "As discussed during the conference call, uncertainty
analysis is part of the topical report. An evaluation of uncertainties is part of the normal
assessment done for risk by licensees. Based on the conversation during the
conference call, the BWROG assumes that no new plant specific work is needed to
accommodate this requirement. Also, this was not required of the CEOG."

BWROG Proposed Resolution: Eliminate Condition 6.

NRC Action: The comment was fully adopted into the final SE.

6. BWROG Comment: Page 14, Section 3.4, Staff Findings and Conditions,"
Condition 7-The BWROG stated, "During the conference call it was agreed that the
draft SE could state that the licensee agreed to meet the requirements of Regulatory
Guides 1.174 and 1.177."

BWROG Proposed Resolution: The BWROG suggests revising this requirement to
read, "The licensee's shall verify the specific plant PRA quality is acceptable for this
application."

NRC Action: The staff agrees with the BWROG assessment, except that RG 1.174
should be referenced in the revised wording as follows: "The licensee shall verify that
the plant specific PRA quality is acceptable for this application in accordance with the
guidelines given in RG 1.174."
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7. BWROG Comment: Page 14, Section 3.4, "Staff Findings and Conditions,"
Condition 8 - The BWROG stated, "during the conference call, it was agreed that valves
with specific ECCS functions other than containment isolation have Technical
specifications associated with the ECCS functions."

BWROG Proposed Resolution: The BWROG suggests eliminating Condition 8.

NRC Action: The comment was fully adopted Into the final SE.

8. SWROG Comment: Page 14, Section 3.4, "Staff Findings and Conditions,"
Condition 9 - The BWR9G stated, "during the conference call, it was pointed out that
open piping systems outside of containment are addressed as configurations required
by requirement [Condition] #1 to be evaluated. There did not appear to be justification
to call out these configurations for special mention."

SWROG Proposed Resolution: The BWROG suggests eliminating Condition 9.

NRC Action: The comment was fully adopted into the final SE.

9. BWROG Comment: Page 1, line 28 - "secondary containment PCIVs ..

BWROG Proposed Resolution: "secondary containment isolation valves and dampers..

NRC Action: The comment was fully adopted Into the final SE.

10. BWROG Comment: Page 2, line 11-23-the BWROG states, 'The restrictions on
PurgeNent valves (Condition E) and limiting Condition D to only EFCVs are not listed in
Sections 3.4 or 3.6. Will the LTR be revised as part of the '-A' version to reflect the
RAls?"

BWROG Proposed Resolution: The BWROG requests documentation in SE where it
states that the LTR does not allow the extension on these valves.

NRC Action: The staff assumes that the LTR would be revised by the BWROG to
incorporate the RAI-the RAI response Is mentioned in this paragraph and in Section
3.5, 'Topical Report Revisions." Otherwise, the BWROG will need to provide a
condition restricting the scope of the LTR to reflect the referenced RAI response.

11. BWROG Comment: Page 2, line 26-31 - the BWROG states, 'The discussion of the
differences between AOT and CT does not make sense, is not recognized by the TS
community, and adds no value to the discussion and should be deleted."

BWROG Proposed Resolution: Retain only the first and last sentence in this paragraph.

NRC Action: This item discusses the difference between CT and AOT-since the
BWROG used "AOl in the LTR while using "CT' in the TS mark-ups. The paragraph v
remains unchanged.
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12. BWROG Comment: Page 3, line 15-16 -the BWROG states, 'The imbedded
requirement for licensees to submit plant-specific information is not needed in this
specific context and should be deleted."

BWROG Proposed Resolution: Remove, "the licensees will submit risk information to
support the proposed license amendment to extend PCIV AOTs."

NRC Action: The comment was fully adopted into the final SE.

13. BWROG Comment: Page 8, line 31-33 -the' BWROG states, "Last bullet implies an
implementation requirement that is not specifically listed anywhere else in the SE, such
as Section 3.4."

BWROG Proposed Resolution: Condition 4 is too vague and needs to be made specific
to this issue.

NRC Action: This item is on pages 6 through 9 of the LTR. The comment was adopted
into the final SE under a revision to Condition 4 and new Condition 5.
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IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT

Please Read Carefully

The only undertakings of General Electric Company (GE) respecting information in this
document are contained in the contract between the Boiling Water Reactors Owners' Group
(BWROG) and GE, as identified in the respective utilities' BWROG Standing Purchase Order for
the performance of the work described herein, and nothing in this document shall be construed as
changing those individual contracts. The use of this information, except as defined by said
contracts, or for any purpose other than that for which it is intended, is not authorized; and with
respect to any other unauthorized use, neither GE nor any of the contributors to this document
makes any representation or warranty and assumes no liability as to the completeness, accuracy,
or usefulness of the information contained in this document.
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ABSTRACT

This document provides the results of the application of risk informed analyses to identify
improvements in allowed outage time (AOT) specified for primary containment isolation valves
in BWR Technical Specifications (TS). The analyses provide bounding risk assessments of the
impact of adopting the proposed AOT change.

The analyses conclude that plant safety and operational improvements can be achieved by
extending the AOT for selected primary containment valves supported by analysis from the
current 4 or 72 hours to 7 days in order to perform on-line maintenance, repair, or testing. Main
Steam Isolation Valves (MSIVs) and Feedwater isolation valves were specifically excluded from
the scope of these analyses. Vacuum breakers are covered by other Technical Specification
sections and are therefore not included in this analysis scope. Justification of this AOT
modification is based on an integrated review and assessment of plant operations,
deterministic/design basis factors, and plant risk. The results demonstrate that the risk level
associated with the proposed AOT is below the regulatory guidelines set forth in Regulatory
Guides 1.174 and 1.177. The proposed change increases the time available to perform on-line
PCIV maintenance and reduce the potential for, and associated risks of, unnecessary plant
shutdowns.
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EXECUTIVE SUMMARY

This report provides the technical analysis to support extending the Allowed Outage
Time (AOT) for a specific set of primary containment isolation valves (PCIVs) from 4 or
72 hours to 7 days during Modes 1, 2, and 3. This activity is a continuation of the
Industry's Risk-Informed Technical Specifications improvement initiatives. This AOT
extension is sought to provide flexibility in the performance of surveillance testing,
preventive and corrective maintenance of containment isolation/pressure boundary valves
during power operation. This will allow allocation of time for on-line maintenance,
repair and testing of a PCIV. Justification of this AOT modification was based on an
integrated review and assessment of plant operations, deterministic/design basis factors,
and plant risk.

The proposed increase in AOT for a particular PCIV was evaluated from the perspective
of various risks associated with plant operation. Incorporation of the proposed extension
of AOT into the Technical Specifications may result in a negligible to small increase in
the "at power" risk, as measured in terms of incremental increase in probabilities for core
damage and large early release. The incurred plant risk will be strongly dependent on
how the AOT is utilized. It is expected that the primary usage of the proposed extended
AOT will involve low risk or risk insignificant maintenance activities associated with
preventive maintenance of the subject PCIV.

The inoperability of a PCIV that is in the open position was found to have an
insignificant to small risk impact on events that may give rise to large early radionuclide
releases. Therefore, any decrease in containment reliability due to the inoperability of a
PCIV that is in the open position for the requested TS modifications would result in a
negligible impact on the incremental large early release probability for GE BWRs.

The scope of the analysis included all PCIVs except the Main Steam Isolation Valves
(MSIVs) and the ones in the Feedwater system. Based on the results of the analysis, the
acceptance criteria for AOT extension were not met for the Low Pressure Core spray
(LPCS) PCIVs for BWR 5/6 plants and the Shutdown Cooling Suction PCIVs for all
BWRs. In addition, the proposed AOT changes do not apply to an open system with a
single PCIV.

Each Licensee will confirm the following when they seek to extend their AOTs:

a) The PCIV configurations in the plant match the ones analyzed in the report.

b) The PRA values for the plant are bounded by the ones used in the report.

For PCIVs where these two requirements are not met, the Licensee will have to make
plant-specific justifications.

In conclusion, the results of this evaluation demonstrate that the proposed AOT extension
provides plant operational flexibility while simultaneously allowing plant operation with
an acceptable level of risk. The results demonstrate that the risk level associated with the
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proposed AOT is below the regulatory guidelines set forth in Regulatory Guides 1.174

and 1.177. The proposed change increases the time available to perform on-line PCIV

maintenance and reduce the potential for, and associated risks of, unnecessary plant

shutdowns.
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1.0 PURPOSE

The purpose of this report is to provide a risk-informed justification for modifying the
Technical Specification allowed outage time (AOT) for many primary containment
isolation valves (PCIVs) of units with GE BWR NSSS designs. Specifically, this report
provides technical justification for an extension of the AOT for the "Primary
Containment Isolation" function from 4 or 72 hours to 7 days. This proposed
modification applies to those selected PCIVs addressed by Condition A, C, and D (EFCV
Leakage Rate) of Section 3.6.1.3 of NUREG-1433, revision 2 and Section 3.6.1.3 of
NUREG-1434, Revision 2 which are supported by analysis. Main Steam Isolation
Valves (MSIVs) and Feedwater isolation valves were specifically excluded from the
scope of these analyses. Vacuum breakers are covered by other Technical Specification
sections and are therefore not included in this analysis scope. This report has been
prepared in the same format as the Combustion Engineering Owners' Group (CEOG)
report for AOT extension of containment isolation valves in CE PWR plants (Reference
I1).

Implementation of the described AOT modifications will enhance plant safety by
providing flexibility in the performance of preventive and corrective maintenance during
power operation. Furthermore, the proposed modifications will also reduce the potential
for, and associated risks of, unnecessary plant shutdowns and consequently the need for
exigent Notices of Enforcement Discretion (NOEDs).

The described AOT modifications are consistent with the objectives and intent of the
Maintenance Rule (Reference 1). The Maintenance Rule controls the actual maintenance
cycle by defining annual unavailability goals and assessing instantaneous maintenance
risk. The described AOT modifications will support efficient scheduling of maintenance
within the boundaries established by implementing the Maintenance Rule. The overall
risk of performing maintenance will be controlled according to paragraph (a)(4) of the
Maintenance Rule.

In addition, this report evaluates the treatment of the inoperability of dual function
valves. These valves provide both containment pressure boundary control function and
system accident consequence limiting functions.
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2.0 SCOPE OF PROPOSED CHANGE TO TECHNICAL
SPECIFICATIONS

2.1 DEFINITION OF PRIMARY CONTAINMENT ISOLATION VALVE

In describing "primary containment isolation valves" corresponding to LCO 3.6.1.3 in
NUREG-1433, Revision 2 (Reference 2) and NUREG-1434, Revision 2 (Reference 3),
the Bases Section B.3.6.1.3 states:

"The OPERABILITY requirements for PCIVs help ensure that an adequate primary
containment boundary is maintained during and after an accident by minimizing
potential paths to the environment. Therefore, the OPERABILITY requirements
provide assurance that primary containment function assumed in the safety analyses
will be maintained. These isolation devices are either passive or active (automatic).
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."

In the corresponding Action Condition Statements of NUREG-1433/4, Revision 2, the
"primary containment isolation valves" as defined in NUREG-1433/4 are divided into the
following three categories:

. PCIVs for containment piping penetrations, other than containment purge lines,
that have two PCIVs (as defined by NUREG-1433/4) in the associated piping line
(Addressed by Conditions A and B of LCO 3.6.1.3 of NUREG 1433/4, Revision
2)

* PCIVs for containment piping penetrations, other than containment purge lines
that have one PCIV in the associated piping line. (Addressed by Condition C of
LCO 3.6.1.3 of NUREG 1433/4, Revision 2)

* PCIVs associated with the containment penetrations for containment purge lines.
(Addressed by Condition E of LCO 3.6.1.3 of NUREG 1433/4, Revision 2)

The Technical Specifications for each GE BWR NSSS unit include Technical
Specifications that address these three categories of PCIVs (PCIVs as defined in NUREG
1433/4, Revision 2).

For some GE BWVR NSSS units, the specific Technical Specification sections that address
these three categories of PCIVs also address "containment pressure boundary" function
requirements for valves that serve the piping penetrations of "accident consequence
limiting systems." These "accident consequences limiting systems" include (but are not
necessarily limited to) Emergency Core Cooling Systems, Reactor Core Isolation Cooling
System, Containment Spray, cooling water to Residual Heat Removal System, and the
Main Feedwater System. The Technical Specifications of each and every GE BWR
NSSS unit includes sections concerning each of the applicable "accident consequence
limiting systems.)

Main Steam Isolation Valves (MSIVs) and Feedwater isolation valves were specifically
excluded from the scope of these analyses. Vacuum breakers are covered by other
Technical Specification sections and are therefore not included in this analysis scope. In
addition, this study does not include an evaluation of the AOTs associated with
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Secondary Containment Isolation Valves and containment valves covered by other
Technical Specification sections.

2.2 PROPOSED EXTENSION OF AOTS

For the majority of PCIVs that correspond to either Condition A, Condition C or
Condition D (EFCV Leakage Rate) of LCO 3.6.1.3 in NUREG 1433/4, this report
provides justifications for an extension in the AOT for the applicable Action (Action A.1,
C.1, or D.1) from 4 or 72 hours to 7 days. A specific set of valves were excluded from the
analysis. The valves in this set include: valves associated with main feedwater systems,
and the Main Steam Isolation Valves. There were two systems identified in the analysis
where the acceptance criteria for AOT extension were not met. These include Low
Pressure Core Spray PCIVs for BWR 5/6 plants and Shutdown Cooling Suction PCIVs
for all BWRs. In addition, the proposed AOT changes do not apply to an open system
with a single PCIV.

Each Licensee will confirm the following when they seek to extend their AOTs:

a) The PCIV configurations in the plant match the ones analyzed in the report.

b) The PRA values for the plant are bounded by the ones used in the report.

For PCIVs where these two requirements are not met, the Licensee will have to make
plant-specific justifications.

2.3 CONSIDERATION OF "ACCIDENT CONSEQUENCE LIMITING
SYSTEMS"

Valves that have both a "containment pressure boundary" function and a separate
accident consequence limiting function were explicitly assessed for the impact of their
loss of primary containment isolation function only. The impact of valve inoperability, as
it affects the ability of the valve to perform other accident mitigation functions, is
considered within the scope of the Technical Specification for the associated inoperable
system. This philosophy is consistent with the ISTS approach for assessment of
operability of dual function valves.
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3.0 BACKGROUND

This report provides a risk-informed technical basis for specific changes to Technical
Specification Allowed Outage Times (AOTs). The applicable AOTs are those that correspond to
the LCO and Conditions of Section 3.6.1.3 of NUREG 1433/4, Revision 2. The primary intent of
the proposed changes is to provide for the potential of on-line maintenance, repair and testing of
a Primary Containment Isolation Valve (PCIV) that is declared INOPERABLE during operation
in the applicable modes (Modes 1, 2, and 3). These changes are warranted based on the low risk
associated with the extended AOTs and the relatively greater risk associated with transitioning
from the existing Mode to cold shutdown (Mode 4).

This application is being pursued by the BWROG as a risk informed plant modification in
accordance with NRC Regulatory Guides 1.174, (Reference 4) and 1.177 (Reference 5). Each
utility will assess the risk associated with plant maintenance as part of plant programs(s) to meet
paragraph (a)(4) of the Maintenance Rule.

To expedite the review process, this report provides, where appropriate, generic bounding risk
assessments of the impact of adopting these TS changes. The risk calculations included in this
evaluation consider all significant impacts of PCIV TS modification, including:

. Assessment of the Incremental Conditional Core Damage Probability (ICCDP) and
Incremental Conditional Large Early Release Probability (ICLERP) resulting from
allowing PCIVs to remain in the OPEN position for the duration of the AOT.

For systems with PCIVs that are connected to the RCS, ICCDP/ICLERP assessments
include consideration of Interfacing System LOCA (ISLOCA).

Assessment of Incremental Conditional Core Damage Probability (ICCDP) associated
with retaining the valves that have a safety function (in addition to primary containment
isolation), in the closed position for an extended time.

Risk evaluations also include explicit consideration of incremental risks associated with PCIVs
connected to systems containing non-seismically qualified piping. All risk assessments consider
the impact of maintaining the PCIV in an open position.

In accordance with Regulatory Guide 1.177, Single AOT risks are evaluated against the "very
small risk" metrics of 5.OE-7 for ICCDP and 5.0E-8 for ICLERP. The cumulative impact of
multiple simultaneous and sequential entries into the TS is also considered

The supporting/analytical material contained within the document is considered applicable to all
GE BWR NSSS designed units of the BWROG member utilities regardless of the category of
their Plant Technical Specifications, and regardless of the valve actuators.
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4.0 SUMMARY OFAPPLICABLE TECHNICAL
SPECIFICATIONS

There are three distinct categories of Technical Specifications at GE BWR NSSS units.

The first category concerns Technical Specifications (TSs) that reference the Improved
Standard Technical Specifications (ISTS) guidance provided in NUREG-1433/4
(Revision 2, dated April 2001). Most GE BWR NSSS units have either completed the
conversion to the ISTS or are in process.

The second category concerns Technical Specifications in the format of the original
Standard Technical Specifications (STS). A few plants have approved STS and have not
converted to the ISTS.

The third category includes those Technical Specifications that have structures other than
those that are outlined in either the ISTS or the STS. These TSs are generally referred to
as "customized" technical specifications and are associated with the early GE BWR
designs.

Each of these categories of Technical Specifications include operating requirements for
Primary Containment Isolation Valves (PCIVs) corresponding to the PCIVs addressed in
NUREG-1433/4 LCO 3.6.1.3.

Additionally, as stated in Section 2, for some GE BWR NSSS units, the specific
Technical Specification sections that address these three categories of PCIVs also address
"containment pressure boundary" function requirements for valves that serve the piping
penetrations of "accident consequence limiting systems." These "accident consequence
limiting systems" include (but are not necessarily limited to) Emergency Core Cooling
Systems, Reactor Core Isolation Cooling System, Containment Spray, cooling water to
Residual Heat Removal System, and the Main Feedwater System. (The Technical
Specifications of each and every GE BWR NSSS unit includes sections concerning each
of the applicable "accident consequence limiting systems.")

4.1 IMPROVED STANDARD TECHNICAL SPECIFICATIONS GUIDANCE

As discussed in Section 2, Section 3.6.1.3 of NUREG-1433/4, Revision 2 describes LCO
requirements, required action requirements, and corresponding AOT requirements for
three categories of containment isolation valves (PCIVs). Section 2 of this report also
provides a description of the NIJREG-1433/4 definitions of these three categories of
PCIVs.

This report provides risk-informed justifications for selected AOT extensions supported
by analysis corresponding to the actions in response to either Condition A, Condition C,
or condition D (EFCV Leakage Rate) as defined in NUREG-1433/4. Main Steam
Isolation Valves (MSIVs) and Feedwater isolation valves were specifically excluded
from the scope of these analyses. Vacuum breakers are covered by other Technical
Specification sections and are therefore not included in this analysis scope. These
Conditions and the existing corresponding required actions and AOTs are:

CONDITION A APPLICABILITY: Penetration Flow Paths with Two PCIVs with One
PCIVInoperable (exceptfor purge valve leakage not within limit).
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When in CONDITION A, one PCIV in the affected penetration flow path is
INOPERABLE. The Allowed Outage Time (AOT) for the required action is 4 hours. The
required action is isolation of the affected penetration 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.

CONDITION C APPLICABILITY: Penetration Flow Paths with One PCIV with One
PCIVInoperable.

When in CONDITION C, the single PCIV in the penetration flow path is INOPERABLE.
The AOT for the inoperable PCIV is 4 hours except for excess flow check valves
(EFCVs) and penetrations with a closed system. The AOT for an inoperable EFCV or a
PCIV in a closed system is 72 hours. The required action in both cases is isolation of the
affected penetration by use of at least one closed and de-activated automatic valve, closed
manual valve, or blind flange.

Condition D Applicability: EFCVLeakage Rate Not Within Limit.

When in Condition D, excess flow check valve (EFCV) leakage rate is not within limits.
The AOT for the required action is 72 hours. The required action is to restore the leakage
rate within limit.

For each of the GE BWR NSSS units with Technical Specifications referencing ISTS
guidance, the described guidance of NUREG-1433/4, Revision 2 (including the AOT for
4 hours hours, and 72 hours) is fully integrated into the corresponding applicable "PCIV"
Technical Specification.

For each of the GE BWR NSSS units with Technical Specifications with STS format or
"customized" Technical Specifications, there are corresponding Technical Specifications
with AOTs of no greater than 4 hours, 24 hours, or 72 hours.

4.2 VALVES SUPPORTING ACCIDENT CONSEQUENCE LIMITING
SYSTEMS

For some GE BWRNSSS units, the specific Technical Specification sections that address
the three categories of PCIVs NUREG-1433/4 Section 3.6.1.3 also addresses the
"containment pressure boundary" function requirements for valves that serve the piping
penetrations of "accident consequence limiting systems."
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5.0 SYSTEM DESCRIPTION AND OPERATING EXPERIENCE

5.1 SYSTEM DESCRIPTION

The primary function of primary containment isolation valves is to prevent the release of
radioactive material from either the primary containment atmosphere or the reactor
coolant system to the outside environment via a containment penetration. At the same
time, primary containment isolation valves must function to allow the passage of
essential fluids across the containment boundary to support the safe operation of the
reactor and to support the design features that mitigate the consequences of an accident.

As a result of the wide range of affected systems and functions, plants utilize various
types of primary containment isolation valves including: (a) manually-operated valves,
(b) motor-operated valves, (c) air-operated valves, and (d) check valves. Some primary
containment isolation valves are automatically actuated to a closed position by one or
more Engineered Safety Feature Actuation Signals (ESFAS), such as Primary
Containment Isolation System as defined in NUREG-1433/4.

Some other primary containment isolation valves are automatically actuated to an open
position by a LOCA Signal. These primary containment isolation valves include valves
that are components of ECCS, Containment Spray System (CSS), or cooling water for
containment heat removal.

There are also containment penetrations that have either associated primary containment
isolation valves that are only manually-operated or installed blind flanges.

For purposes of this assessment, the types of containment piping flow paths are
categorized into five general classes (A through E), with Classes A, B, C and E further
subdivided in Section 6.3. These flow path classes reflect the (1) safety function of the
flow path, and (2) the manner in which the flow path communicates between the Reactor
Coolant and the environment. Through a survey of operating BWR plants, it was
concluded that the above flow path classes, with the conservative assumptions made in
the analysis, envelope all the PCIV configurations in these plants.

Characterization of Primary Containment Isolation Valve Flow Paths

Class A

This type of containment flow path connects the containment atmosphere to the
environment, or connects to non-seismically qualified piping that interfaces with
containment atmosphere. The PCIVs and/or piping or ductwork represent the only
barriers between the containment atmosphere and the outside environment. A typical
example of this type of piping penetration is the station air line to containment.

Class B

This type of containment piping flow path connects directly to the Reactor Coolant
Pressure Boundary (Reactor Coolant). With the loss of containment isolation, a pathway
may be established from the Reactor Coolant to the environment. The PCIVs and/or
piping represent the only barriers between the reactor coolant and reactor coolant exposed
systems outside the containment. An example of a reactor coolant exposed system is
Reactor Water Cleanup (RWCU).
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Class C

This type of containment piping flowpath is connected to a closed loop system inside the
containment. These closed loop systems are designed to withstand a higher pressure than
the containment design pressure. As a result, the probability of failure of the closed loop
piping is deemed negligible. A typical example of this type of containment piping
penetration is Reactor Building Component Cooling Water (RBCCW) supply and return
lines.

Class D

This type of containment piping penetration is used for measuring containment pressure.
Typically, a closed PCIV and a closed piping system outside the containment represent
the only barriers between the containment atmosphere and the outside environment. An
example of this piping penetration is the containment pressure sensing line.

Class E

This type of containment piping penetration is designed to open during a design basis
event. Consequently, the PCIVs associated with this type of piping penetration do not
provide a barrier against the release of radioactivity during Engineered Safety feature
(ESF) system operation. During ESF system operation, containment integrity is
maintained by a water seal established by the flow of water into containment and the
volume of water in the suppression pool.

A typical example of this type of piping penetration is the Low Pressure Coolant
Injection (LPCI) line.

5.2 OPERATING EXPERIENCE

5.2.1 Preventive Maintenance

In light of the current 4 and 72 hour AOTs, on-line scheduled preventive maintenance of
PCIVs is rare. A limited amount of surveillance testing is performed.

Maintenance activities associated with PCIVs include:

- valve overhaul
- valve repacking
- power supply/air supply support, plant specific

Typically, PCIV maintenance requires more time than is currently allowed via the
technical specification. The proposed AOT of 168 hours is judged to be adequate for on-
line maintenance. This report assumes a single AOT of 168 hours per year in calculating
the risks associated with the proposed AOT.

5.2.2 Surveillance/Testing of PCIVs

Testing of PCIVs (Motor-operated valves, Air-operated valves and Check Valves) occurs
as a result of post-maintenance testing and in-service inspections. The scopes of these.
tests vary based on the type of valve, specific activity and utility procedures. The interval
for in-service testing is defined via the Technical Specifications and Section XI of ASME
Boiler and Pressure Vessel Code. This testing may be performed either at power or
during a plant shutdown. In the case of dynamic testing of the MOVs at power, it is
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required that the MOV stroke time be within a specified band and that the valve operator
performance be within defined limits. Testing times for a single MOV can vary from
under one hour to more than 8 hours. (Failure of tested valves to meet dynamic response
criteria can result in considerably longer inoperabilities for the valves.) For the majority
of plants, the test is conducted so as to not disable the valve's ability to receive and
respond to an Engineered Safety Features Actuation Signal, and for all plants the actual
time interval that the tested valve is either not functional, or in its design-base event
response position, is small.

At many plants, valve testing requires system tagout and entry into the LCO ACTION
STATEMENT. An extended AOT is necessary to provide adequate time to properly
identify and correct any problems found as a result of any particular surveillance and/or
dynamic test. The extended AOT will increase the potential for on-line valve repair or
repositioning.

5.2.3 Corrective Maintenance

Corrective maintenance for PCIV involves valve repair. In practice, the term corrective
maintenance is typically used for the repair of a valve resulting from an observable
malfunction that may or may not compromise the ability of the affected PCIV to perform
its safety function. This terminology typically places corrective maintenance on PCIVs
due to small stem leakage (which does not necessarily impair valve function) into the
same category as more extreme failures such as a debilitating failure of the valve
operator. The terminology also includes the repairs performed in response to conditions
observed during the surveillance tests that were discussed in the previous section of this
report. The extended AOT will increase the potential for on-line valve repair or
repositioning.

As previously discussed in, Section 5.2.2, during MOV dynamic testing, the applicable
system train is "INOPERABLE" by definition, and the associated system AOT is
applicable. In order for the tested valve and the system to be returned to an OPERABLE
condition, the valve characteristics must be measured to be within a specified band of
torque and flow. If these parameters fall outside the defined bands during testing, the
MOV and the system remain INOPERABLE. The remainder of the system AOT can be
used to perform corrective maintenance and retesting to return the valve and the system
to an OPERABLE condition. An inability to complete this corrective maintenance and
determination of the OPERABILITY of the valve within the remainder of the AOT
would result in the applicability of other Technical Specification requirements to bring
the plant to a mode where the affected valve does not need to be OPERABLE.
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6.0 TECHNICAL JUSTIFICATION FOR PCIV AOT EXTENSION

This section presents an integrated assessment of the proposed AOT extensions. The
assessment includes discussion of: (a) motivation and need for technical specification
change, (b) the impact of the change on the plant design basis and (c) probabilistic risk
assessment of the proposed change.

Section 6.1 presents a summary statement of the need for the AOT extension (the
supporting information for this section has been previously presented in Section 5).
Section 6.2 provides an assessment of deterministic factors, particularly those associated
with the plant design basis. The following sections generally follow the NRC guidance
set forth in Reference 5 for risk informed changes to Technical Specifications. The
probabilistic risk assessment for this AOT extension is contained in Section 6.3.

The considerations of multiple AOT entries and accumulated risk are addressed in
Section 6.4. The risk of mode transition and plant shutdown is provided in Section 6.5.
Tier 2 considerations and programs(s) to meet paragraph (a)(4) of the Maintenance Rule
are provided in Sections 6.6 and 6.7, respectively.

6.1 STATEMENT OF NEED

The OPERABILITY requirements for PCIVs help ensure that the accident analysis
assumptions concerning the release of radiological releases remain valid.

The containment isolation valve LCO was derived from the assumptions related to
minimizing the loss of reactor coolant inventory and establishing the containment
boundary during a major accident. The design basis accidents that potentially result in a
release of radioactive material within containment are a Loss-of-Coolant Accident
(LOCA) and a Main Steam Line Break (MSLB). In the analysis for each of these
accidents, it is assumed that containment isolation valves are either closed or function to
close within the required isolation time following event initiation.

Extending the AOT from the current 4 and 72 hours to 7 days would provide sufficient
margin to effect most anticipated preventive, and corrective maintenance activities
(including "on-line" valve surveillance testing). The objective of this analysis is to revise
the current 4 and 72 hours AOT to a 7 day AOT for all PCIVs included within Condition
A, C and D (EFCV Leakage Rate) of the current Technical Specification that can be
supported by analysis. The AOTs for the Main Steam Isolation Valves (MSIVs) and
Feedwater isolation valves are specially excluded from this analysis. Vacuum breakers
are covered by other Technical Specification sections and are therefore not included in
this analysis scope.

6.2 ASSESSMENT OF DETERMINISTIC FACTORS

Technical Specification 3.6.1.3 governs the time that PCIVs may remain INOPERABLE
for all plant operating modes above cold shutdown (Mode 4). Individually and in
combination, the PCIV controls the extent of leakage from the containment following an
accident. This technical specification modification is applicable to the reduction in the
redundancy in the containment isolation for a limited time period and should not alter the
ability of the plant to meet the overall containment leakage technical specification
(corresponding to NUREG-1433/4, Revision 2 Section 3.6.1.1). In developing proposed
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license amendments for extended opening of a PCIV, a licensee must confirm that the
action of locking open a subject PCIV will not result in the design basis technical
specification containment leakage being exceeded. This confirmation will demonstrate
capability to support accident analysis assumptions.

The design basis impact of the 7 day AOT on plant operation with a locked OPEN PCIV
is discussed below for the various flowpath classes defined in Section 5.1.

Class A Flowpaths

The PCIVs associated with these flowpaths have no design basis function other than to
isolate the containment in the event of an accident.

Class B Flowvpaths

The PCIVs associated with these flowpaths have the intended function to isolate in order
to minimize the leakage of reactor coolant. For example, failure to isolate RWCU will
result in an additional Reactor Coolant leakage. The RWCU line has 2 valves capable of
isolating the penetration. These valves each receive a signal to close on LOCA.
Therefore, the consequence of locking one of the RWCU line PCIVs in the OPEN
position will have no impact on the ability of the system to perform its design basis
function. The remaining valves in this category are typically within small diameter
sampling lines. Typically a redundant PCIV or similar valve capable of system isolation
is available to provide assurance of containment isolation following an accident.

Class C Flowpaths

The PCIVs associated with these flowpaths have no design basis safety function other
than to isolate the containment in the event of an accident.

Class D Flowpaths

The class D piping penetration includes the containment pressure sensor. The PCIVs
associated with Class D containment piping penetrations are designed to be open during
power operation and provide integral input to the Engineered Safety Features
Instrumentation System. The PCIVs are designed to be open during post-accident
conditions. These lines are of very small diameter and/or contain flow limiters in the
sensing line so that isolation of the PCIVs is not required.

Class E Flowpaths

There are three types of Class E penetrations of interest: (1) penetrations designed to
provide coolant injection to the Reactor, (2) penetrations designed to provide makeup
flow to the Reactor, and (3) penetrations designed to support post-accident heat removal.
These penetrations are designed to be open in the event of an accident. In some instances
these PCIVs are also open during power operation to perform normal operational
functions. For these penetration flowpaths locking the PCIV in the OPEN position
satisfies the accident mitigation safety function. Locking the valve CLOSED will satisfy
the containment isolation safety function but jeopardize and/or impair the ability to meet
the mitigation function associated with the specific system, and the plant may not be able
to operate for an extended period without being forced to shut down. The PCIVs that are
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actuated in an open position or receive a confirmatory open signal are the ECCS isolation
valves, Containment Spray System (CSS) isolation valves, and the RCIC isolation valves.

ECCS Isolation Valves

In the case of ECCS Safety Injection (SI) isolation valves (LPCIJHPCS(HPCI)/LPCS
isolation valves), the unavailability of one SI flowpath will not compromise the ability of
the ECCS to mitigate a LOCA. Thus, while inoperability of a single SI isolation valve to
open may render the subsystem technically INOPERABLE, the ECCS remains fully
capable of meeting the intent of LOCA event mitigation (that is, the ECCS remains
functional).

CSS Isolation Valves

Inoperability of those CSS valves that serve a containment isolation function to open will
render the associated containment spray system INOPERABLE. This has minimal impact
on the accident mitigation capability of the CSS since the redundant means of spray
injection is available (via a second spray train).

RCIC Isolation Valves

The operability issues associated with the RCIC Isolation valves overlap with RCIC
operability. BWR Technical Specifications (References 2 and 3) require RCIC
operability to include both its ability to open (to satisfy its decay heat removal function)
and the ability to remain closed or to close in the event of a steam supply line break. Thus
by extending the PCIV AOT to 7 days, the limiting LCO associated with the PCIV in the
open position will become the one associated with RCIC operability.

6.3 ASSESSMENT OF RISK

6.3.1 Overview

The purpose of this analysis is to provide an integrated assessment of the overall plant
risk associated with the adoption of the proposed Allowed Outage Time (AOT) extension
from 4 or 72 hours to 7 days for the Containment Isolation Valves (PCIVs). The
methodology used to evaluate the PCIV AOT extension was based in part on the
guidance provided in Regulatory Guide 1.174 (Reference 4) and Regulatory Guide 1.177
(Reference 5). These Regulatory Guides outline criteria for the acceptability of a
Technical Specification modification.

Regulatory Guide 1.177 provides the acceptance guidelines that are specific to AOT
changes. The extracted guidelines from this Regulatory Guide are as follows:

* The licensee has demonstrated that the Technical Specification (TS) AOT change
has only a small quantitative impact on plant risk. An Incremental Conditional
Core Damage Probability (ICCDP) of less than 5.0E-7 is considered small for a
single TS AOT change. An Incremental Conditional Large Early Release
Probability (ICLERP) of 5.OE-8 or less is also considered small. Also, the ICCDP
contribution should be distributed in time such that any increase in the associated
conditional risk is small and within the normal operating background (risk
fluctuations) of the plant (Tier 1).
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* The licensee has demonstrated that there are appropriate restrictions on dominant
risk-significant configurations associated with the change (Tier 2).

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

Section 6.3.2 provides a risk assessment of the PCIV AOT extension with respect to
consideration of the associated "at power" risks only.

6.3.2 Assessment of "At Power" Risk

The BWROG has developed a process for evaluating plant risk associated with the
proposed changes to the PCIV TS AOT. The process involves grouping the various
containment penetrations into defined classes. For each class, the containment
penetrations are further sub-divided into generic type of configurations. An evaluation is
then performed for each of the generic configurations of containment penetration to
assess the impact on plant risk due to the proposed AOT extension of the associated
PCIVs. The evaluation of the impact on plant risk determines the change in core damage
frequency (ACDF), the incremental conditional core damage probability (ICCDP), the
change in large early release frequency (ALERF) and the incremental conditional large
early release probability (ICLERP). For the assessment provided herein, it is assumed
that the inoperability of one of the PCIVs associated with a particular piping penetration
is known. Typically this awareness of the PCIV inoperability will develop as a
consequence of in-service testing, (or other activity requiring cycling of PCIVs. It is
further assumed that an assessment is conducted to ensure the remaining PCIV is
operable [that is common cause failure mode is absent]). The "at power" risk caused by
the inoperability of two PCIVs associated with a particular piping penetration is not
included in this evaluation.

The general assumptions/input used in assessing the plant risk due to the proposed PCIV
AOT extension is provided below. The classes of containment penetrations and estimates
the plant risk associated with the generic configurations within each of the classes are
described following the general assumptions.

6.3.2.1 General Assumptions/Input

The following general assumptions/input were made or used in estimating the plant risk
due to the proposed PCIV AOT extension. The values used in the calculations are not
plant specific and are intended to be bounding for the BWROG member utilities.

a. For purposes of this analysis, the PCIV AOT is assumed to increase from its
current duration of 4 or 72 hours to a proposed duration 168 hours for all PCIVs
with the exception of Main Steam Isolation Valves and Feedwater isolation
valves.

b. The duration of the proposed PCIV AOT is assumed to be adequate for
performing the majority of PCIV on-line maintenance. Consequently, shutting
down the plant due to the inoperability of a single PCIV is assumed to be
unlikely. That is, when considering the extended AOT, the added risk of core
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damage or large early release resulting from forced shutdown of the plant due to
exceeding the AOT for PCIV TS Action statement is assumed to be negligible.

c. It is assumed the likelihood of piping failure during the proposed AOT associated
with a specific piping penetration of containment is negligible. The length of
piping associated with the penetration is small in comparison to the total length of
the run of corresponding piping. Additionally, the associated piping penetrating
conforms to design criteria intended to minimize failure of both the penetration
and the piping within the penetration.

d. Because of the bounding nature of the calculations provided herein, it is
conservatively assumed that CDF due to bypass events (those core damage events
that bypass the containment) is negligible in comparison to the overall average
CDF. For this evaluation, a value of zero is conservatively assumed in assessing
the incremental impact of the overall PCIV AOT extension plant risk events.

e. Data used for calculating the ICCDP and ICLERP are based on bounding input
values. These values are summarized in Table 6.3-1. A comparison of these
values for various BWROG member utilities is presented in Table 6.3-2.

Table 6.3-1: Risk Parameter Values Used for Calculating 1CCDP and ICLERP

Parameter' Value Comments
Plant core damage frequency (per 5.56E-5 Bounding value based on most limiting BWROG
year) plant CDF value from Table 6.3-2

Large early release frequency 4.27E-6 Bounding value based on most limiting BWROG
(per year) plant LERF value from Table 6.3-2

Conditional core damage 9.0013-5 Bounding value - See Table 6.3-2
probability due to SLOCA

Conditional core damage 5.5013-3 Bounding value - See Table 6.3-2
probability due to Intermediate
LOCA
Conditional core damage 8.93E-6 Bounding value - See Table 6.3-2
probability due to turbine trip
Core damage frequency due to 2.10 E-5 Bounding value based on most limiting BWROG
seismic event (per year) plant Seismic CDF - See Table 6.3-2
Core damage frequency due to 2.31 E-7 Bounding value based on most limiting BWROG
seismic SLOCA event (per year) plant Seismic CDF - See Table 6.3-2

Core damage frequency due to 1.0 E-7 Bounding value based on most limiting BWROG
seismic MLOCA event (per year) plant Seismic CDF - See Table 6.3-2

Note for Table 6.3-1

1. Conditional core damage probability is defined as the core damage frequency for the initiator of concern divided
by the corresponding initiating event frequency.
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Table 6.3-2: Comparison of Key Risk Parameters

Risk Parameter

Core Conditional Conditional Conditional Core Core Core Large
Damage Core Core Core Damage Damage Damage Early
Frequen- Damage Damage Damage Frequency Frequency Frequency Release

cy Probability Probability Probability due to due to due to Frequency
(per year) due to due to due to Seismic Seismic Seismic (/yr)

BNVROG SLOCA Intermediate Turbine Event SLOCA Intcrmcdiatc
PLANTS LOCA Trip (/yr) LOCA

Plant A 1.24E-05 3.16E-06 5.50E-03 8.85E-07 N/A N/A N/A 2.2E-06

Plant B Similar unit to Plants C and D

Plant C 1.05E-06 2.14E-06 5.l OE-04 1.0IE-07 N/A N/A N/A 1.35E-07

Plant D 1.90E-06 1.79E-06 5.18E-04 1.87E-07 N/A N/A N/A 2.08E-07

Plant E 2.44E-06 <8.13E-06 <8.13E-05 1.04E-07 N/A N/A N/A 6.62E-07

Plant F 7.13E-06 3.49E-06 (N73tE-5) 2.74E-06 - N/A N/A N/A L.I1E-06

Plant G 5.5E-06 1.30E-06 8.67E-04 7.57E-08 N/A N/A N/A N/A

Plant H 8.66E-06 8.62E-05 1.83E-04 8.39E-07 4.70E-06 2.5E-10 N/A I.OOE-06

Plant I 2.61 E-06 5.83E-07 3.12E-04 5.23E-07 N/A N/A N/A 1.44E-06

Plant I 4.60E-06 8.OOE-06 3.53E-04 4.506E-07 N/A N/A N/A 3.1OE-06

Plant K 1.30E-5 9.OOE-05 4.9E-04 5.71E-07 1.30E-06 3.60E-08 N/A tA40E-06

Plant L 4.80E-05 9.75E-06 2.27E-04 1.2E-06 6.30E-07 N/A N/A 9.70E-07

Plant M 2.24E-05 5.25E-07 3.80E-05 1.12E-06 2.1OE-05 2.31E-07 <1.OE-07 1.33E-06

PlantN L.22E-05 4.87E-06 6.1E-05 9.54E-07 N/A N/A N/A |143E-07

Plant 0 8.58E-06 6.25E.06 2.78E-04 8 47E-07 6.OOE-07 6.50E-08 2.6E-09 I .50E-06

Notes for Table 6.3-2

1. Conditional core damage probability is defined as the core damage frequency for the initiator of concern
divided by the corresponding initiating event frequency

2. Bold face values indicate those used in the evaluation.

3. Combined Intermediate and Large LOCA CCDP for Plant F.
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Table 6.3-2 (Continued): Comparison of Key Risk Parameters

Risk Parametcr

Core Conditional Conditional Conditional Core Core Core Large
Damage Core Core Core Damage Damage Damage Early
Frcquen- Damage Damage Damage Frequency Frequency Frequency Release

cy Probability Probability Probability duc to duc to duc to Frequency
(pcr duc to due to due to Seismic Seismic Scismic (/yr)

BNWROG year) SLOCA Intermediate Turbine Event SLOCA Intermediate
PLANTS LOCA Trip (/yr) LOCA

Plant P 5.56E-5

<7.27E-5 <3.33E-4 8.93E-6 N/A N/A N/A 427E-6
Plant Q 5.49E-S

Plant R 5.OE-06 8.79E-06 3.33E-04 2.09E-07 N/A N/A N/A 6.OE-08

Plant S 4.OE-06 N/A N/A N/A N/A N/A N/A 6.OE-08

Plant T 3.OE-06 5.09E-07 9.40E-06 5.58E-07 N/A N/A N/A 2.OE.08

Plant U 4.OE-06 N/A N/A 5.80E-07 N/A N/A N/A 7.OE-07

Plant V 2.7 E-7 1.5 E-6 3 E-7 5.8 E-8 N/A N/A N/A 8.5 E-10

Plant W 2.7 E-7 1.5 E-6 3 E-7 5.8 E-8 N/A N/A N/A 8.5 E-l0

Plant X 1.52 E-5 2.6 E-6 1.3 E-4 9.0 E-7 N/A N/A N/A 5.5 E-7

Plant Y 2.84E-5 N/A N/A N/A N/A N/A N/A N/A

Notes for Table 6.3-2

1. Conditional core damage probability is defined as the core damage frequency for the initiator of concern
divided by the corresponding initiating event frequency

2. Bold face values indicate those used in the evaluation.
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f. The inoperability of one PCIV associated with a particular piping penetration is
assumed to be detected during surveillance or cycling of the affected valve. The
affected PCIV is assumed to be in the open position and on-line maintenance is
performed within the proposed AOT to restore the valve to operability. The
unaffected PCIV is assumed to be evaluated to ensure that it is OPERABLE.

g. The inoperability of both PCIVs for the associated penetration is not considered in
this evaluation. This condition is governed by a separate Limiting Condition of
Operation (LCO), which remains unchanged.

h. For penetrations with associated piping that are connected to the reactor coolant,
it is assumed that the interfacing system low pressure piping, which is located
outside the containment, has a rupture failure probability based on the pipe
material, thickness, temperature and reactor pressure. Failure is assumed to occur
upon exposure to reactor pressure during power operation with a pipe break
probability (Reference 6). Once the pipe rupture occurs, reactor coolant inventory
is lost outside the containment and core damage eventually occurs.

i. Based on information provided in Reference 7, Table 3, the failure rates of
various automatically operated valves are shown in the table below. The
probability of a valve failing to remain closed during the proposed AOT of 7 days
(hourly failure rate times 168 hours) is also shown. For purposes of this analysis,
the maximum failure rate and failure probability were used in the calculations.
This is to ensure that the analyses cover all different valve types.

Valve Type Failure to Close Failure to Remain Failure
(/demand) Closed (/hour) Probability During

AOT

Air-Operated 2.00E-03 I.40E-05 2.35E-03

Motor-Operated 2.70E-03 7.70E-07 I.29E-04

Solenoid Valve 1.101-03 1.70E-05 2.86E-03

Check Valve 1.20E-03 2.40E-06 4.03E-04

Pressure Relief N/A 2.20E-06 3.70E-04

Note: Bold face values indicate those used in the evaluation.

j. Non-seismically induced pipe failures are assumed to occur randomly in time.
Three references were reviewed to determine the failure probability of random
pipe failure. NUREG/CR-4407 determined the frequency of a pipe break to be
3.2E-02 per year (Reference 8, pg 23). The probability during the proposed AOT
duration of 7 days using this value would be 6.14E-04. A random pipe failure
rate of 1.00E-9 per section-hour is assumed in 'WASH-1400 (Reference 9,
Appendix III, Table 2-1). It is conservatively assumed that there are
approximately 100 sections included in the run of piping under consideration.
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Based on the number of pipe sections, the estimated probability of a random pipe
failure during the proposed AOT duration of 7 days is 1.68E-5. The BWR
ISLOCA Study also determined the probability of pipe failure without ISLOCA
over-pressurization (Reference 6, pg. E-8). That probability is estimated at
5.4E-04 for A106 Grade B Carbon Steel piping. For conservatism, the highest
failure probability of these three is used in the calculations (6.14E-04).

It is further assumed that both safety and non-safety grade piping have the same
random pipe failure probability.

k. Piping that is not seismically qualified is assumed to fail during a seismic event
with a probability of one.

1. Due to the bounding nature of the calculations provided herein, the increase in a
PCIV unavailability due to test or maintenance as a result of AOT extension to 7
days and its potential impact on the average CDF for the plant is neglected.

m. The penetration is assumed to remain physically intact during the proposed AOT.

n. Postulated releases through penetrations originating from the wetwell airspace
benefit from suppression pool scrubbing of the radioactive release. Therefore,
such a release does not actually constitute a Large Early Release. However, no
credit for this scrubbing effect is used in this analysis.

o. Unless otherwise specified for open piping systems outside containment, it is
assumed that there are multiple valves in the flow path that can be credited for
isolating the pathway to the environment. Failure of multiple valves in this
pathway is assumed to be a low probability event and has no impact on ICLERP.

p. Pipe breaks outside of primary containment are assumed to occur downstream of
the PCIVs unless noted otherwise.

As discussed above, the acceptance criteria for ICCDP and ICLERP, which are based on
the recommended values of Regulatory Guide 1. 177, are 5.013-7 and 5.OE-8, respectively.

6.3.2.2 Risk Assessment of AOT Extension for Class A Containment Penetrations

The function of PCIVs contained within Class A containment piping is to maintain
containment isolation following the receipt of a containment isolation signal. A Class A
containment piping penetration is connected directly to the containment atmosphere, or
connected to non-seismically qualified piping that interfaces with the containment
atmosphere. The associated PCIVs and/or piping or ductwork represent the only barriers
between the containment atmosphere and the outside environment. These penetrations are
open directly to the containment atmosphere and connected to non-seismic piping or
ductwork outside the containment. Penetrations that are connected to non-seismic piping
or both sides of the containment are also included in this class of containment
penetrations. Depending on the function of the penetration, the associated PCIVs are
either normally open (or may be opened) during power operation, or are normally closed
and not opened during power operation.

Based on the function of the containment penetration the following potential LERF
flowpaths were identified.
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1) Penetrations Connected Directly to Containment Atmosphere and Outside
Environment

2) Penetrations Connected Directly to Containment Atmosphere and a Closed
Loop System Outside Containment

3) Penetrations Connected Directly to Containment Atmosphere and an Open
Loop System Outside Containment

The above configurations for Class A containment piping penetrations are described
below:

6.3.2.2.1 Case A-1: Penetrations Connected Directly to Containment
Atmosphere and Outside Environment

This generic configuration for Class A containment penetration is connected directly to
the containment atmosphere and directly to the outside environment. The associated
PCIVs for the penetration are the only barriers between the containment atmosphere and
the environment. Typical systems where this configuration is used are given below.

* Purge and Vent Air Supply and Exhaust

* Tip Purge

* Sample and Other Small Lines

* Instrumentation Lines

The associated piping downstream of the PCIV outside containment is typically not
seismically qualified. A typical schematic for this configuration is shown in Figure 6.3-1
for a Mark III containment design. This representation also applies to the Mark I and II
containment designs. As shown, the penetration is equipped with two PCIVs, one on
either side of the containment.
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Primary
Containment

RPV

Suppression

Figure 6.3-1
Case A-1: Schematic of Penetration Connected Directly to Containment

Atmosphere and Outside Environment

The valves are normally in the closed position during normal power operation. The
failure of both PCIVs to remain closed if initially closed or failure of both PCIVs to close
if initially open creates a direct path to the environment. The passage of fluid into or out
of the containment is not needed in order to accomplish or support any of the safety
functions following an accident. Therefore, the associated PCIVs are either (a) normally
locked closed in MODES 1 through 3, or (b) designed to close automatically following a
design basis event.

The PCIVs for this configuration are generally not included in the PSA model(s) used for
estimating core damage frequency (CDF) because the passage of fluid through the
penetration is not needed for accident mitigation.' The inoperability of any PCIV, causing
the affected valve to be secured in the open or closed position, will have no impact on
CDF. Closure of at least one of the PCIVs following a design basis event will satisfy the
containment isolation function. An inoperable and open PCIV reduces the reliability of
isolating the penetration following an accident and thus has the potential of impacting
LERF. The potential impact is assessed by estimating the incremental conditional early
release probability (ICLERP) due to the proposed AOT for the PCIVs.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed AOT for the
PCIVs.

X For containment vent line PCIVs, the inoperability of a PCIV has a potential effect on the decay heat
removal function which impacts the CDF if the valve is secured in the closed position. However, an
inoperable PCIV will be secured in the open position per General Assumption f (Case A-l Assumption b).
With the inoperable PCIV secured in the open position, the inoperability will have no impact on CDF.
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a. The PCIVs are normally closed and are cycled during MODES 1, 2, and 3 in
order to accomplish their required in-service testing or design function.
Surveillance of the PCIVs is assumed on a periodic basis. The inoperability of one
PCIV is assumed to be detected during periodic surveillance or cycling of the
valve.

b. The inoperable PCIV is in the open position. Thus for this configuration of
containment penetration, the "OPERABLE" PCIV provides the only remaining
barrier to guard against the release of radioactive to the environment following
core damage.

c. The failure mechanism that causes the "OPERABLE" PCIV to transfer open
during the proposed AOT will also prevent the valve from closing when
commanded by the safeguard signal following an accident.

6.3.2.2.1.1 Impact on CDF/ICCDP

The inoperability of one PCIV has no impact on CDF because the system associated with
this configuration for containment penetration is not required for core damage mitigation.

6.3.2.2.1.2 Impact on LERF/ICLERP

The following expression was used to estimate the impact on ICLERP due to the
proposed PCIV AOT.

ICLERP = (CDFbe. - CDF)Pi, [87-60] (1)

where,

ICLERP = the incremental large early release probability

CDFb3sC = the total average core damage frequency [5.56E-05 per year -
Assumption e]

CDFbyp = the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]

PcIv = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Assumption i.]

AOT = the proposed allowed outage time [168 hours - Assumption a.]

Substituting the above values in Equation 1 yields:

ICLERP = [5.56E-5 -0.0] * [2.86E-3] * [168/8760]

= 3.05E-9

This indicates that the level of risk associated with large early releases due to the
proposed PCIV AOT extension is below the acceptance criterion of 5.0E-8.
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6.3.2.2.2 Case A-2: Penetrations Connected Directly to Containment
Atmosphere and a Closed Loop System

This generic configuration for Class A containment penetration is connected directly to
the containment atmosphere and to a closed loop system outside the containment. The
associated PCIVs for the penetration and the piping for the closed loop system provide
two diverse barriers between the containment atmosphere and the outside environment.
Failure to isolate the containment penetration and breach of the closed loop system must
occur in order to establish a path for the release of radioactive materials following core
damage. Typical systems where this configuration is used are given below.

* Upper Pool to Fuel Pool Cooling and RWST

* Sample and Other Small Lines

* Instrumentation Lines

Depending on the function that is performed, the piping in the closed loop system may or
may not be seismically qualified. A typical schematic of this configuration is shown in
Figure 6.3-2 for a Mark III containment design. This representation also applies to the
Mark I and II containment designs.

Primary
Containment

/ rywell\

Closed| Al
Piping iD4

|system |C

._ Suppression _,_

Figure 6.3-2
Case A-2: Schematic of Penetration Connected Directly to Containment

Atmosphere and a Closed Loop System

As shown in Figure 6.3-2, the penetration is equipped with two PCIVs, one on either side
of the containment. The valves are shown in the open position during normal power
operation. The passage of fluid into or out of the containment is not needed in order to
accomplish or support any of the safety functions to prevent core damage. Therefore, the
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associated PCIVs are designed to close automatically following a design basis event.
Closure of the PCIVs can be overridden if post-accident monitoring or sampling is
required.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed AOT for the
PCIVs.

a. The PCIVs are normally open, as shown in Figure 6.3-2, and are cycled during
MODES 1, 2, and 3 in order to satisfy both in-service testing requirements and
Technical Specification surveillance requirements.

b. The inoperability of one PCIV is assumed to be detected during periodic
surveillance or cycling of the valves. The inoperable PCIV is secured in the open
position. For this configuration, the unaffected PCIV is available for isolating the
containment penetration.

c. Since the penetration may be equipped with MOVs, AOVs, solenoid-operated
valves, or manual valves, the valve type associated with the most conservative
failure probability was assumed and used in the calculation.

d. The inoperable PCIV is secured in the open position, and will fail to close when
commanded by the safeguard signal.

6.3.2.2.2.1 Impact on CDF/ICCDP

The PCIVs for this penetration are generally not included in the PSA model(s) used for
estimating CDF because the passage of fluid through the penetration is not needed for
core damage mitigation. The inoperability of any PCIV for this penetration, causing the
affected valve to be secured in the open or closed position, will have no impact on CDF.

6.3.2.2.2.2 Impact on LERFAICLERP

Closure of at least one of the PCIVs will satisfy the containment isolation function. An
inoperable and open PCIV reduces the reliability of isolating the penetration following a
design basis event and thus has the potential of impacting LERF. The potential impact is
assessed by estimating the ICLERP due to the proposed AOT for the PCIVs. Since one of
the PCIVs is secured open, failure of the remaining operable.PCIV to operate (i.e., close)
when demanded prevents the containment penetration from being isolated. Failure to
isolate the containment penetration must occur concurrent with a breach in the closed
loop system outside the containment in order to establish a pathway for the release of
radioactive materials following core damage.

The following expression was used to estimate the impact on ICLERP due to the
proposed PCIV AOT.

ICLERP = (CDF.,e - CDFb)P ) P Py J [ T87601 (2)

where,

ICLERP = the incremental large early release probability
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CDFbase = the total average core damage frequency [5.56E-05 per year -
Assumption e]

CDFbyp = the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]

Pciv = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Assumption i.]

Ppc = the probability of a pipe failure [6.14E-4 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values in Equation 2 yields:

ICLERP = [5.56E-05 -0.0] * [2.86E-3] * [6.14E-4) * [168/8760]

= 1.87E-12 (seismically qualified piping)

The impact on LERF can be assessed for non-seismically qualified piping in the closed
loop system by substituting the appropriate values in Equation 2 to reflect a seismically
initiated event. This is accomplished by replacing the value of CDFbase with a value of
2.1E-5 for the yearly core damage frequency due to a seismic event, CDFsis.ic. The
conditional pipe failure probability is also replaced with a value of 1.0. After making the
substitutions in Equation 2, the estimated ICLERP due to seismic event is 1.1 5E-9.

The calculated conditional probabilities for both the seismically and non-seismically
qualified piping for this penetration indicate that the level of risk associated with large
early releases due to the proposed PCIV AOT extension is significantly below the
acceptance criteria value of 5.0E-8.

6.3.2.2.3 Case A-3: Penetrations Connected to Containment Atmosphere and
an Open Loop System

This generic configuration for Class A penetrations describes the containment
penetrations that are connected to the containment with associated piping connected to an
open loop system outside the containment. The associated PCIVs for the penetration
provide the main barrier between the containment atmosphere and the outside
environment. Other valves in the open loop system can provide a secondary barrier to
guard against the release of radioactive materials outside the containment following core
damage. Typical systems where this configuration is used are given below.

* Service and Instrument Air/Gas

* Drywell and Equipment Drain Sumps

* RWST to Upper Pool

* Condensate Supply to Containment

* Upper Pool to the Drain Tank

* Combustible Gas Air Purge Supply

6-15



NEDC-33046-A

* Purge Radiation Detector

* Instrument air to ADS Receivers

* Demineralized Water Supply

* TIP Drive

* Recirculation Pump Seal Purge

* Wetvell and Drywell Sample

A typical schematic of this configuration is shown in Figure 6.3-3 for a Mark III
containment design. This representation also applies to the Mark I and II containment
designs. As shown, the penetration is equipped with one check valve, AOV, MOV, or
manual valve that provides the containment isolation function inside the containment and
one AOV, MOV, or manual valve that provide the containment isolation function outside
the containment. The PCIVs for this configuration are shown in the open position during
normal power operation.

Primary
Containment

l Open
i Piping
: System ,
I I

Figure 6.3-3
Case A-3: Schematic of Penetration Connected to Containment Atmosphere and

Open Loop System

Therefore, the PCIV outside the containment is designed to close automatically following
a design basis event. By design, the check valve inside the containment reverts to the
closed position in the absence of flow through the line.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed AOT for the
PCIVs.
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a. For this configuration, it is assumed that the penetration is equipped with one
solenoid-operated valve inside and outside the containment (conservative
assumption).

b. The inoperability of the valve outside containment is assumed to be detected
during cycling or surveillance of the valve. The inoperable valve is in the open
position and the inboard valve is available for isolating the containment
penetration.

c. Although the associated piping for the penetration is connected to an open loop
system outside the containment, there are multiple valves in the flow path that can
be credited for isolating the pathway to the environment. Failure of multiple
valves in this pathway is assumed to be a low probability event and has no impact
on ICLERP.

d. A pipe break in the open loop system concurrent with failure to isolate the
containment penetration will establish a pathway to the environment. The pipe
break is assumed to occur in a strategic location within the open loop system that
prevents the break from being isolated. This location is assumed to be
immediately outboard of the outside PCIV.

e. The associated piping for this configuration outside the containment is assumed to
be non-seismically qualified. For non-seismically qualified piping, the probability
of pipe failure following a seismic event is assumed to be 1.0.

6.3.2.2.3.1 Impact on CDF/ICCDP

The PCIVs for this penetration are generally not included in the PSA model(s) used for
estimating CDF because the passage of fluid into the containment is not needed or
required for core damage mitigation. An inoperable PCIV (i.e., in the open position) for
this penetration, will not have an impact on CDF.

6.3.2.2.3.2 Impact on LERFVICLERP

Closure of the operable PCIV will satisfy the containment isolation function. Securing
the inoperable valve in the open position reduces the reliability of isolating the
penetration following a design basis event. The reduced reliability has the potential of
impacting LERF. The potential impact is assessed by estimating the ICLERF due to the
proposed AOT for the PCIVs. Since the outboard valve is secured open, a failure of the
inboard valve to close when demanded prevents the containment penetration from being
isolated. Failure to isolate the containment penetration must occur concurrent with a
breach of the piping outside the containment in order to establish a pathway for the
release of radioactive materials following core damage (Specific Assumptions c & d).

The following expression was used to estimate the impact on ICLERP due to the
proposed PCIV AOT.

ICLERP = (CDF - CDFbp)Piv pp 1 - (non-seismicevents) (3)
w8760]

where,
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ICLERP = the incremental large early release probability

CDFb=c = the total average core damage frequency [5.56E-05 per year -
Assumption e]

CDFbyp = the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]

Pciv = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Assumption i.]

PpC = the probability of a pipe failure [6.14E-4 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values in Equation 3 yields:

ICLERP c [5.56E-05 -0.0] * [2.86E-3] * [6.14E-4) * [168/8760]

- 1.87E-12 (seismically qualified piping)

The impact on LERF can be assessed for a seismic event by substituting the appropriate
values in Equation 3. This is accomplished by replacing the value of CDFbaSC with a value
of 2.1E-5 for the yearly core damage frequency due to a seismic event, CD~cjsxlc. The
conditional pipe failure probability is also replaced with a value of 1.0. After making the
substitutions in Equation 3, the estimated ICLERP due to seismic event is 1.15E-9.

The calculated conditional probabilities for both the seismically and non-seismically
qualified piping for this penetration indicate that the level of risk associated with large
early releases due to the proposed PCIV AOT extension is significantly below the
acceptance criteria value of 5.OE-8.

6.3.2.3 Risk Assessment of AOT Extension for Class B Containment Penetrations

A Class B containment piping penetration is connected to the Reactor Coolant System
(RCS). The inflow or outflow of fluid through these penetrations is generally not required
to accomplish or support any of the safety functions. The PCIV for this type of
penetration and the associated piping represent the barriers between the reactor coolant
and the reactor coolant exposed systems outside the containment. The reactor coolant
exposed systems include Reactor Water Cleanup, and Sample systems. Depending on the
function of the penetration, the associated PCIVs are either normally open (or may be
opened) during power operation, or are normally closed and not opened during power
operation. The passage of fluid through a Class B penetration is generally not needed for
core damage mitigation, except the Shutdown Cooling suction line penetration(s). The
PCIVs associated with the Shutdown Cooling suction lines are manually opened to
establish long term decay heat removal.

Based on the function of the containment penetrations and the definition provided above,
the following two generic configurations for Class B piping penetrations were identified
for GE BWRs.

1) Penetrations Used to Obtain Samples from the Reactor Coolant

6-18



NEDC-33046-A

2) Penetrations Used to Provide RWCU Flow

The above configurations for Class B containment penetration are described in the
following subsections.

6.3.2.3.1 Case B-1: Penetrations Connected to the Reactor Coolant Sample
System

This generic configuration for Class B penetrations represents the containment
penetrations with associated piping connected to the reactor coolant system and the
sample system. This penetration is used to obtain samples from various locations in the
Reactor Coolant. Sampling of the Reactor Coolant is performed on a daily basis during
normal power operation. The piping outside the containment that is associated with the
penetration is non-seismically qualified and is relatively small. Equipment is provided in
the sample system for reducing the Reactor Coolant temperature and pressure before the
sample is processed. Typical systems where this configuration is used are given below.

* Sample and Other Small Lines

* Instrumentation Lines

A schematic representation for this configuration is shown in Figure 6.3-4 for a Mark III
containment design. This representation also applies to the Mark I and II containment
designs. As shown, the penetration is equipped with two PCIVs for providing the
isolation function. One PCIV is located inside the containment and the other PCIV is
located outside the containment. Sampling of the Reactor Coolant via this penetration is
not required or needed in order to support or accomplish any of the safety function for
core damage mitigation. Therefore, the associated PCIVs are designed to close
automatically following a design basis event. Closure of the. PCIVs also occurs
automatically following the loss of motive or control power to the valve actuator.
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Figure 6.34
Case B-i: Schematic of Penetration Connected to Reactor Coolant Sample Line

The PCIVs for this configuration are generally not included in the PSA model(s) used for
estimating CDF because the passage of fluid through the penetration is not needed for
core damage mitigation. Closure of at least one PCIV will satisfy the containment
isolation function. An inoperable and open PCIV reduces the reliability of isolating the
penetration following a design basis event and thus has the potential of impacting LERF.
The potential impact is assessed by estimating the ICCDP and ICLERP due to the
proposed AOT extension for the PCIVs.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP.

a. For this configuration, it is assumed that both PCIVs are solenoid valves, one
valve is located inside the containment and the other valve is located outside the
containment. The PCIVs are designed to close automatically upon generation of a
safeguard signal to isolate the containment.

b. The PCIVs are assumed to be cycled on a daily basis to obtain the necessary
samples from the RCS. For the calculations performed for this configuration, it is
assumed that the valves are initially closed. The probability of a PCIV failing to
remain closed during the proposed AOT is more conservative than the probability
of a PCIV failing to close on demand.

c. The failure mechanism that causes the PCIV to transfer open during the proposed
AOT will also prevent it from closing when commanded by the isolation signal
following a design basis event.

d. A consequential pipe failure in the sample system due to the exposure to high
Reactor Coolant temperature and pressure is assumed to be negligible. Equipment
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is provided in the sample system for reducing the Reactor Coolant temperature
and pressure at normal power operation before processing the sample.

e. The nominal size of the sample line is less than one inch. The discharge of reactor
coolant outside the containment via a break in the sample line can be mitigated by
the feedwater or CRD system or an emergency core cooling system. Plant
shutdown is assumed to occur before the inventory in the CST is depleted. The
discharge of reactor coolant through the break will not lead to core damage by
itself.

The inoperability of one of the PCIVs may impact CDF. The inoperable PCIV is secured
in the open position, thus reducing the number of valves available for isolating reactor
coolant through this penetration. The impact on CDF or LERF is assessed by estimating
the incremental change in core damage and large early release probabilities due to the
proposed PCIV AOT extension. To assess the significance of the AOT extension, the
discharge of reactor coolant via the penetration is postulated. The discharge of reactor
coolant may occur as a result of a breach in the sample line outside containment
concurrent with the "OPERABLE" PCIV transferring open within the duration of the
AOT. Since the size of the breach is very small (i.e., nominal pipe size is less than one
inch), the plant response to this event would be equivalent to a small LOCA, which can
be mitigated by the ECCS and in some instances, the feedwater system. Failure to
mitigate the event will eventually lead to core damage and the release of radioactive
materials to the environment via this pathway. The following expression is therefore used
to estimate the potential impact on CDF or LERF.

ICCDP = ICLERP = (CCDP)3 . F Pdv [87-60 ] (4)

where,

ICCDP = the incremental conditional core damage probability

ICLERP = the incremental conditional large early release probability

CCDPSIOC3= the total conditional core damage probability due to a small LOCA
[9.OOE-5 - Assumption e]

Pciv = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Assumption i.]

Fpc = the frequency of a pipe failure [3.2E-2 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values in Equation 4 yields.

ICCDP = ICLERP = [9.OOE-5] * [2.86E-3] * [3.2E-2] * [168/8760]

. = 1.58E-10

Since the piping outside the containment in the sample system is non-seismically
qualified, a failure in this section of piping is assumed following a seismic event. For a
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seismic event, the impact on ICCDP and ICLERP can be assessed by substituting the
appropriate values in Equation 4.

This is accomplished by replacing the product of (CCDP) and Fpc with the CDF of a
seismic induced small LOCA. As indicated in Table 6.3-2, the CDF due to a seismic
induced small LOCA is 2.31 E-07. After making the substitutions in Equation 4, the
estimated incremental probability for both core damage and large early release is 1.27E-
11. For seismic ICLERP a sensitivity case was calculated using total seismic CDF rather
than just seismically induced small LOCA CDF, and the result still meets the criteria.

The calculated conditional probabilities for both seismic and non-seismic initiated event
indicate that the level of risk due to the proposed PCIV AOT extension is below the
acceptance criterion value of 5.OE-7 and 5.OE-8 for the incremental conditional
probability of core damage and large early release, respectively.

6.3.2.3.2 Case B-2: Penetrations Connected to the RWCU and CRD Systems

This generic configuration for Class B penetrations represents the containment
penetrations with associated piping connected to the Reactor Coolant to support systems,
such as, the RWCU and CRD. A small portion of reactor coolant is diverted to the
RWCU for processing in order to remove suspended solids and impurities from the
coolant. Continuous RWCU and CRD flow is provided during normal power operation.

A typical schematic for this configuration is shown in Figure 6.3-5 for a Mark III
containment design. This representation also applies to the Mark I and II containment
designs. As shown, the flow path is equipped with two normally open MOVs. One of the
valves is located inside the containment. The other valve is located outside the
containment. Closure of these valves for an extended period will terminate RWCU flow
and force a plant shutdown. The valves are closed automatically following a design basis
event to terminate the flow of reactor coolant outside the containment following the
associated design basis events. RWCU normally re-enters the reactor via the feedwater
system but can be directed to the reactor via the alternate RWCU return line via two
manual valves. The analyzed configuration bounds that penetration configuration.
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Figure 6.3-5
Case B-2: Schematic of Penetration Connected to RWCU Line

Because RWCU flow is continuous during normal power operation, a breach in the
RWCU line will initiate a plant response similar to an intermediate LOCA. An inoperable
and open PCIV reduces the reliability of isolating the penetration following an
intermediate LOCA and thus has the potential of impacting LERF. The potential impact
is assessed by estimating the ICCDP and ICLERP due to the proposed AOT extension for
the PCIVs.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed AOT for the
PCIVs.

a. The PCIVs are normally open, as shown in Figure 6.3-5, and are cycled during
MODES 1, 2, 3 and 4 in order to satisfy both in-service testing requirements and
Technical Specification surveillance requirements.

b. The inoperability of one PCIV is assumed to be detected during periodic
surveillance or cycling of the valves. The inoperable PCIV is secured in the open
position. For this configuration, the unaffected PCIV is available for isolating the
containment penetration.

c. Since the penetration is equipped with MOVs, the failure probability assumed for
an MOV valve type was used in the calculation.

d. The inoperable PCIV is secured in the open position, and will fail to close when
commanded by the isolation signal.

The inoperability of one of the PCIVs may impact CDF. The inoperable PCIV is secured
in the open position, thus reducing the number of valves available for isolating reactor
coolant through this penetration. The impact on CDF or LERF is assessed by estimating
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the incremental change in core damage and large early release probabilities due to the
proposed PCIV AOT extension. To assess the significance of the AOT extension, the
discharge of reactor coolant via the penetration is postulated. 2 The discharge of reactor
coolant may occur as a result of a breach in the RWCU line outside containment
concurrent with the "OPERABLE" PCIV failing to close when receiving the isolation
signal. The plant response to this event would be equivalent to an intermediate LOCA,
which can be mitigated by the ECCS. Failure to mitigate the event will eventually lead to
core damage and the release of radioactive materials to the environment via this pathway.
The following expression is therefore used to estimate the potential impact on CDF or
LERF.

ICCDP = ICLERP = (CCDP)mi, FpC P, 87601] (5)

where,

ICCDP = the incremental conditional core damage probability

ICLERP = the incremental conditional large early release probability

CCDPjoa,, = the total conditional core damage probability due to an
intermediate LOCA [5.50E-3 - Assumption e]

Pmov = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.70E-3 - Assumption i, MOV fails
to close on demand.]

Fpc = the frequency of a pipe failure [3.2E-2 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values in Equation 5 yields.

ICCDP = ICLERP = [5.50E-3] * [2.70E-3] * [3.2E-2] * [168/8760]

= 9.1IE-9

Since the piping outside the containment in the RWCU system is non-seismically
qualified, a failure in this section of piping is assumed following a seismic event. For a
seismic event, the impact on ICCDP and ICLERP can be assessed by substituting the
appropriate values in Equation 5.

This is accomplished by replacing the product of (CCDP) and Fpc with the CDF of a
seismic induced intermediate LOCA. As indicated in Table 6.3-2, the CDF due to a
seismic induced intermediate LOCA event is 1.0 E-07. After making the substitutions in
Equation 5, the estimated incremental probability for both core damage and large early
release is 5.18E-12. For seismic ICLERP a sensitivity case was calculated using total
seismic CDF rather than just seismically induced small LOCA CDF, and the result still
meets the criteria.

2 In some plants, failure to isolate RWCU during ATWS events could result in core damage due to SLC
carry-over after injection. The CDF due to this failure under ATWS conditions is bounded by the dominant
intermediate LOCA event analyzed.
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The calculated conditional probabilities for both seismic and non-seismic initiated event
indicate that the level of risk due to the proposed PCIV AOT extension is below the
acceptance criterion value of 5.0E-7 and 5.0E-8 for the incremental conditional
probability of core damage and large early release, respectively.

6.3.2.4 Risk Assessment of AOT Extension for Class C Containment Penetrations

A Class C containment penetration is connected to closed loop piping inside and outside
the containment. The closed loop system and the PCIVs for the penetration represent the
barriers between the containment atmosphere and the outside environment. Closed loop
systems inside the containment that function as a containment barrier are seismically
qualified and include component cooling water, main steam, and feedwater. Portions of
the main steam system inside the containment are considered to be closed for all events
except a main steam line break. A forced plant shutdown usually occurs when a PCIV
associated with penetrations in the main steam and feedwater systems becomes
inoperable. The proposed PCIV AOT extension considered in this report is not applicable
to MSIVs and Feedwater isolation valves. Based on the functions of the remaining
penetrations, the following two generic configurations for Class C penetrations were
identified for GE BWRs.

1) Penetrations Connected to the Non-Essential Containment Cooling Units (PCIVs
outside Containment and closed loop inside Containment)

2) Penetrations Connected to the Non-Essential Containment Cooling Units (PCIVs
inside and outside Containment)

The above configurations for Class C containment penetrations are described below.

6.3.2.4.1 Case C-1: Penetrations Connected to the Non-Essential Containment
Cooling Units (PCIVs Outside Containment and Closed Loop Inside
Containment)

This generic configuration for Class C penetrations represents the containment piping
penetrations that provide inflow and outflow of cooling water to the non-essential
containment cooling units. These cooling units are used for containment heat removal
and recirculation pump cooling during normal power operation. Typical systems where
this configuration is used are given below.

* Recirculation Pump Cooling

* Chilled Water

This configuration is equipped with two types of barriers between the containment
atmosphere and the outside environment, at least one active and one passive barrier. The
closed loop piping inside the containment provides a passive barrier for the containment
atmosphere, and the PCIV provides an active barrier. A typical schematic for this
configuration is shown in Figure 6.3-6 for a Mark I containment design. As shown, the
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penetration is equipped with a MOV outside the containment. Containment heat removal
by the non-essential cooling units is not required or needed to accomplish or support any
of the safety functions for preventing core damage.

Suppression Pool

Figure 6.3-6
Case C-1: Schematic of Penetration Connected to Non-Essential Cooling Units

The PCIV for this configuration of Class C penetrations is generally not included in the
PSA model(s) because the non-essential cooling units are not credited for core damage
mitigation. Securing the PCIV in the open position eliminates the active barrier for
containment isolation. For this condition, a pathway from the containment atmosphere to
the environment is established by breaching the closed loop system inside and outside the
containment. The inability to provide containment isolation has the potential of impacting
LERF. The potential impact is assessed by estimating the ICLERP due to the proposed
AOT for the PCIVs.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed PCIV AOT
extension.

a. For this configuration, it is assumed that the penetration is equipped with one
PCIV, which is located outside the containment. The PCIV is open during normal
power operation. Because the PCIV is determined to be inoperable it is secured in
the open position, which makes it unavailable for isolating the penetration.
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b. A breach in the closed loop system both inside and outside the containment must
occur in order to establish a pathway from the containment atmosphere to the
environment.

c. Insufficient containment heat removal during normal power operation will lead to
a forced plant shutdown. Therefore, a breach in the closed loop system during
power operation is assumed to cause an uncomplicated turbine trip. An estimated
frequency of 1.93E-2/yr is assumed and used for inadvertent opening of a relief
valve. The frequency value is based on a mean failure rate of 2.2E-6 per hour
(General Assumption i) for inadvertent opening or leak of a relief valve. When
combined with the random frequency of a pipe failure (3.2E-2/yr - General
Assumption j), the overall frequency of breaching the closed loop system is
5.13E-2/yr.

d. The piping associated with the closed loop system outside the containment is
assumed to be non-seismically qualified. A conditional failure probability of 1.0
is assumed for such piping following a seismic event.

6.3.2.4.1.1 Impact on CDFIICCDP

A breach in the closed loop system during normal power operation has the potential for
impacting CDF. It is postulated that the plant will respond to the breach in a manner
similar to an uncomplicated turbine trip. The following expression is therefore used to
estimate the potential impact on the conditional change in core damage probability due to
the CIV AOT extension for this configuration.

ICCDP= Fp (CCDP)T L8760 (6a)

where,

ICCDP = the incremental conditional core damage probability

CCDPT = the conditional core damage probability due to turbine trip [8.93E-6
- Section 6.3.2.1, General Assumption (e)]

Fp = the frequency of breaching a closed loop system due to a pipe break
or relief valve failure [5.13E-2 per year - Assumption (c) above]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1 (a)]

Substituting the above values in Equation 6a yields:

ICCDP = [5.13E-2] * [8.93E-6] * [168/8760]

= 8.79E-9

6.3.2.4.1.2 Impact on LERF/ICLERP

A pathway from the containment atmosphere to the environment is established if a breach
occurs in the closed loop system both inside and outside the containment. As stated in
Assumption c of this case, a breach in the closed loop system on either side of the
containment will lead to a plant shutdown. If the shutdown leads to core damage, and
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there is a second breach on the other side of the containment, the accident will result in
release of radioactive material to the environment. The following expression is therefore
used to estimate the impact on the probability of large early release.

ICLERP = Fp (CCDP)T Px [E OT] (6b)

where,

ICLERP = the incremental large early release probability

CCDPT = the conditional core damage probability due to turbine trip [8.93E-6
- Section 6.3.2.1, General Assumption e]

Fp = the frequency of breaching a closed loop system due to a pipe break
or relief valve failure [5.13E-2 per year - Assumption (c) above]

Ppc = the probability of a pipe failure [6.14E-4 - Section 6.3.2.1 0)]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1(a)]

Substituting the above values into Equation 6b yields.

ICLERP = [5.13E-21 * [8.93E-6] * [6.14E-4] * [168/8760]

= 5.39E-12

The piping in the closed loop system outside containment for this configuration is non-
seismically qualified. The impact on LERF can be assessed for a seismic event by using
Equation 6c.

ICLERP = (CDFseismz) Pp F[-0T ] (6c)
"r 8760 J

where,

ICLERP = the incremental large early release probability

CDFsesmjc= the core damage frequency due to a seismic event [2.lE-5 - Section
6.3.2.1 (e)]

Ppc = the probability of a pipe failure inside the containment [6.14E-4 -
Section 6.3.2. 1j)]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1 (a)]

Substituting the above values into Equation 6c yields.

ICLERP = [2.IE-5] * [6.14E-4] * [168/8760]

= 2.47E-10

The calculated incremental conditional probabilities for core damage and large early
release indicate that the level of risk due to the proposed PCIV AOT extension is well
below the acceptance criteria of 5.OE-7 and 5.OE-8, respectively.
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6.3.2.4.2 Case C-2: Penetrations Connected to the Non-Essential Containment
Cooling Units (PCIVs Inside and Outside Containment)

This generic configuration for Class C penetrations describes the containment
penetrations that are connected to closed loop piping inside and outside the containment.
The closed loop system and the PCIVs provide the main barriers between the
containment atmosphere and the outside environment following core damage. The
associated closed loop piping, both inside and outside the containment, is assumed to be
non-seismically qualified. This configuration is generally used to provide inlet and outlet
cooling water flow for heat removal equipment located inside the containment. Heat
removal is provided for major equipment or for the containment atmosphere during
normal power operation. Typical systems where this configuration is used are given
below.

* Drywell Chilled Water

* Plant Chilled Water

* RBCCW

* Standby Service Water

A typical schematic for this configuration is shown in Figure 6.3-7 for a Mark III
containment design. This representation also applies to the Mark II containment design.
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Figure 6.3-7
Case C-2: Schematic of Penetration Connected to Closed Loop Inside and Outside

Containment

The penetration is equipped with one PCIV (CV, TCV, AOV, or MOV) on either side of
the containment. The valves are shown in the open position during normal power
operation.

In addition to the general assumptions/input the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed AOT.

a. The inoperability of the PCIV is assumed to be detected during surveillance of the
valves. The inoperable valve is secured in the open position and the remaining
PCIV is available for isolating the associated containment penetration.

b. The piping associated with the closed loop system inside and outside the
containment is assumed to be non-seismically qualified. A conditional failure
probability of 1.0 is assumed for such piping following a seismic event.

c. A breach in the closed loop system both inside and outside the containment must
occur concurrent with failure to isolate the penetration in order to establish a
pathway from the containment atmosphere to the environment.

d. Insufficient containment heat removal during normal power operation will lead to
a forced plant shutdown. Therefore, a breach in the closed loop system during
power operation is assumed to cause an uncomplicated turbine trip. An estimated
frequency of 1.93E-2/yr is assumed and used for inadvertent opening of a relief
valve. The frequency value is based on a mean failure rate of 2.2E-6 per hour
(General Assumption i) for inadvertent opening or leak of a relief valve. When
combined with the random frequency of a pipe failure (3.2E-2/yr - General
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Assumption j), the overall frequency of breaching the closed loop system is
5.13E-2/yr.

6.3.2.4.2.1 Impact on CDF/ICCDP

A breach in the closed loop system during normal power operation has the potential for
impacting CDF. It is postulated that the plant will respond to the breach in a manner
similar to an uncomplicated turbine trip. The following expression is therefore used to
estimate the potential impact on the conditional change in core damage probability due to
the CIV AOT extension for this configuration.

ICCDP= Fp (CCDP)T L761 (7a)

where,

ICCDP = the incremental conditional core damage probability

CCDPT = the conditional core damage probability due to turbine trip [8.93E-6
- Section 6.3.2.1, General Assumption e]

Fp = the frequency of breaching a closed loop system due to a pipe break
or relief valve failure [5.13E-2 per year - Assumption (d) above]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1(a)]

Substituting the above values in Equation 7a yields:

ICCDP = [5.13E-2] * [8.93E-6] * [168/8760]

= 8.79E-9.

63.2.4.2.2 Impact on LERFAICLERP

A pathway from the containment atmosphere to the environment is established if a breach
occurs in the closed loop system both inside and outside the containment, and the
operable PCIV fails open.

As stated in Assumption d of this case, a breach in the closed loop system on either side
of the containment will lead to a plant shutdown. If the shutdown leads to core damage,
and there is a second breach on the other side of the containment while the operable
PCIV is failed open, the accident will result in release of radioactive material to the
environment. The following expression is therefore used to estimate the impact on the
probability of large early release.

ICLERP = F. (CCDP)r P)T Pdy F7-T0 (7b)

where,

ICLERP = the incremental large early release probability

CCDPT = the conditional core damage probability due to turbine trip [8.93E-6
- Section 6.3.2.1, General Assumption e]
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Fp = the frequency of breaching a closed loop system due to a pipe break
or relief valve failure [5.13E-2 per year - Assumption (d) above]

Ppc = the probability of a pipe failure [6.14E-4 - Section 6.3.2.1(j)]

PcWv = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Section 6.3.2.1(i)]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1(a)]

Substituting the above values into Equation 7b yields.

ICLERP = [5.13E-2] * [8.93E-6] * [6.14E4] * [2.86E-3] * [168/8760]

= 1.54E-14

For this configuration, the piping in the closed loop system inside and outside the
containment is non-seismically qualified. Per Assumption b of this case, it is assumed
that following a seismic event the only remaining barrier in the release path is the
operable PCIV. Therefore, the impact on LERF can be assessed for a seismic event by
using Equation 7c.

ICLERP = (CDFsiewic) Pi FAOT1 (7c)
[8760 J

where,

ICLERP = the incremental large early release probability

CDFsjismic= the core damage frequency due to a seismic event [2.1 E-5 - Section
6.3.2.1(e)]

PCev = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.86E-3 - Highest of values in
Section 6.3.2.1(i)]

AOT = the proposed allowed outage time [168 hours - Section 6.3.2.1(a)]

Substituting the above values into Equation 7c yields.

ICLERP = [2.lE-5] * [2.86E-3] * [168/8760]

= 1.15E-9

The calculated conditional probabilities for both seismic and non-seismic event initiators
indicate that the level of risk associated with large early releases due to the proposed
PCIV AOT extension is significantly below the acceptance criteria value of 5.OE-8.
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6.3.2.5 Risk Assessment of AOT Extension for Class D Containment Penetrations

A Class D containment penetration is connected to the containment atmosphere and a
detector outside the containment. This type of penetration is used for detecting
containment atmospheric conditions and initiating the necessary plant response. For this
type of penetration, a single isolation valve and a closed piping system outside the
containment represent the barriers between the containment atmosphere and the outside
environment. The containment detector line is open to the containment atmosphere and a
single isolation valve is provided outside the containment. The detector line is seismically
qualified and designed for higher pressure than the containment design pressure. An
orifice or other flow-restricting device is provided in the containment pressure detector
line to limit the release of radioactive materials for design basis events to less than the
acceptable limits. A typical schematic for this containment is shown in Figure 6.3-8 for a
Mark III containment design. This representation also applies to the Mark I and II
containment designs. This figure shows a penetration that is equipped with an isolation
valve outside the containment. The PCIV is shown in the open position during normal
power operation. The detection of containment pressure is provided during normal power
operation as well as during post-accident conditions. Therefore, the PCIVs for Class D
penetrations do not receive a safeguard signal following a design basis event.

In addition to detectors that monitor containment atmosphere, there are similar detector
lines connected to the vessel that monitor reactor conditions. A typical schematic for this
type of detector line is also shown in Figure 6.3-8.

Typical systems where this configuration is used are given below.

* Sample Lines

* Air and Instrumentation Lines
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Figure 6.3-8
Case D: Schematic of Penetration Connected to Containment Instrument Sensor

An inoperable PCIV for Class D penetration that is secured in the open position has no
significant impact on CDF because instrument lines are sized and orificed to limit the rate
and extent of any coolant loss to a small amount relative to the reactor coolant makeup
capability. A rupture in the containment or reactor pressure detector line outside the
containment may establish a pathway to the environment and cause a plant shutdown.
However, the risk of a significant release of radioactive material or coolant via the
affected penetration is insignificant since the line is not capable of passing enough flow
to exceed the 10 CFR 100 limits or CFR 50.67 limits as applicable. The BWROG report
for extending testing intervals for Excess Flow Check Valves (EFCVs) (NEDO-32977-A,
June 2001) shows that instrument lines cannot pass large releases. Based on this
penetration configuration, the incremental change in core damage and large early release
is negligible and well below the acceptance probability criteria values.

For Class D penetrations, the incremental conditional probabilities for core damage and
large early release due to the PCIV AOT extension are qualitatively assessed to be
negligible and well below the acceptance criteria of 5.OE-7 and 5.OE-8, respectively.
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6.3.2.6 Risk Assessment of AOT Extension for Class E Containment Penetrations

A Class E containment penetration is designed to open during a design basis event.
Consequently, the PCIVs associated with Class E penetrations are required to open
automatically or receive confirmatory signal to open by an actuation signal. Based on
their functions, the following generic configurations of Class E penetrations were
identified for GE BWRs.

1) Penetrations Used to Support Reactor Coolant Inventory Control Safety
Function

2) Penetrations Used to Support Containment Heat Removal Safety Function

3) PCIVs in penetrations connected to the Suppression Pool

The above generic configurations for Class E penetrations with an associated PCIV
secured in the open position are analyzed in the following subsections.

Since the PCIVs associated with Class E penetrations provide containment isolation and
are also required to be open for accident mitigation, an inoperable PCIV in either the
open or closed position will have an impact on both CDF and LERF. An inoperable
Class E PCIV in the closed position will impact the ability of the associated system in
performing its mitigating function. The intent of the risk assessment provided in this
report is to evaluate the impact of extending the AOT for restoring an INOPERABLE
PCIV to operability for satisfying the containment isolation function. Additionally, the
following paragraph provides qualitative assessment on risk impact for securing an
INOPERABLE Class E PCIV in the closed position.

This information is provided for purposes of completeness. This report is not requesting
an extension of the AOT for the Class E valve to be in the closed position. This
discussion does however support the ISTS general philosophy of associating the
inoperability of their valves to open within the system AOT. Retaining an INOPERABLE
Class E PCIV for an associated containment piping penetration in the closed position
may impact CDF and LERE. The magnitude of the impact depends on the associated
system and the type of mitigating function it performs and the impact of the valve closure
on the system mitigating capability. The impact of a closed PCIV may be sufficient to
cause the complete loss of a system train (e.g., closure of PCIV in containment spray
line) or may be minimal and have no significant effect on system.

6.3.2.6.1 Case E-1: Penetrations Used to Support Reactor Control Safety
Functions

This type of Class E penetrations is used to provide makeup of lost reactor coolant and to
maintain and control Reactor Coolant inventory. Typical. systems where this
configuration is used are given below.

* RHR Shutdown Cooling (SDC)

* RHR Low Pressure Coolant Injection (LPCI)

* RHR and RCIC Head Spray

* Low Pressure Core Spray (LPCS)
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* High Pressure Core Spray (HPCS)

* Standby Liquid Control (SLC)

* Steam to RCIC and HPCI

* Main Steam Line Drain

* CS Discharge

* Shutdown Cooling Return to RPV

The LPCS and LPCI lines upstream of the injection valves are equipped with low-
pressure piping. Such piping is susceptible to over-pressurization failure (i.e., rupture) if
exposed to the normal operating temperature and pressure of the reactor coolant. The
HPCS/HPCI and RCIC systems are equipped with high-pressure piping and are
susceptible to over-pressurization failure only if the suction piping is exposed to high
pressure. The piping in all of these systems, therefore, may be susceptible to over-
pressurization failure.

The lines enter the containment via separate penetrations. The configurations for the
HPCS, RCIC head spray, LPCS and LPCI penetrations are similar, and because of the
similarity only the description and assessment of a typical LPCI line penetration is
provided. A typical schematic of a LPCI line penetration is shown in Figure 6.3-9 for a
Mark III containment design. This representation also applies to the Mark I and II
containment designs. The figure shows that a typical LPCI line includes a motor-operated
valve and a testable check valve for protecting the low pressure piping from being
exposed to the normal operating temperature and pressure of the reactor. The motor-
operated valve, which is located outside the containment, is normally closed and opens
automatically. There is a testable check valve inside the containment that is used for
pressure isolation. Not shown in this Figure 6.3-9 is a third valve (motor-operated)
outside containment that is applicable for some low-pressure systems. The low-pressure
systems with two and three high-pressure valves are listed in Section 6.3.2.6.1.1.

The Standby Liquid Control System, steam to RCIC and HPCI, and shutdown cooling
configurations are similar to the above-described systems except the PCIVs are typically
check valves or MOVs which have lower failure probabilities. Because of this similarity,
the LPCI PCIV configuration analyzed in this section bounds the Standby Liquid Control
configuration.
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Figure 6.3-9
Case E-1: Schematic of Penetration Connected to LPCI Line

The LPCI line motor-operated PCIV is credited in the PSA model(s). The
inoperability of a PCIV has the potential for impacting CDF and LERF, regardless of
whether the affected valve is secured in the open or closed position. The potential
impact on CDF associated with securing the motor-operated PCIV in the closed
position is qualitatively assessed above. In this section, the impact on CDF and LERF
is assessed by estimating ICCDP and ICLERP for the valve in the open position for
the proposed AOT. Retaining the inoperable motor-operated valve in the LPCI line in
the closed position will satisfy the containment isolation function for the associated
penetration.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the impact on CDF and LERF due to the
proposed PCIV AOT extension.

1. For this configuration, it is assumed that the piping associated with the
penetration is equipped with one testable check valve inside the containment and
one motor-operated valve that is located outside the containment.

2. In some cases, the piping outboard of the motor-operated valve is not designed to
accommodate full Reactor Coolant pressure. Exposure of the low pressure piping
to normal operating Reactor Coolant pressure may cause an over-pressurization
failure of the low-pressure piping and lead to an Interfacing System LOCA
(ISLOCA).

6.3.2.6.1.1 Impact on ISLOCA for Securing a PCIV in Locked Open Position

Securing the motor-operated PCIV in a LPCS line in the open position will not
degrade the operability of the LPCS system in performing its mitigating function.
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However, the number of barriers in place to protect the low pressure piping from
being exposed to normal operating temperature and pressure of the Reactor Coolant
will be reduced. The reduction in the number of barriers increases the potential for a
catastrophic failure of the low-pressure piping and a resulting ISLOCA. Because the
ISLOCA analysis methods and results vary from plant to plant, the methodology and
values described in Reference 6 were used to estimate the conditional ISLOCA
frequency.

Ovrpesurzao PpeRutue Large LOCA Smnall LOCAOverpressurzaton Pipe Rupture Isolation Isolation

OK

L.OE-02 Unisolated
Small LOCA

OK

0 L0 Unisolated
Small LOCA

*0 Large LOCA

(Core Damage)

Figure 6.3-10
Event Tree for Conditional Probability of LOCAs Resulting From an

Overpressurization (ISLOCA)

Figure 6.3-10 illustrates the event tree used in Reference 6 to determine the
conditional probability of various sized LOCAs given that the low pressure piping has
been over-pressurized. Overpressurization occurs because the valves that isolate the
high pressure portion of the system from the low pressure portion of the system have
failed, allowing high pressure fluid into the low pressure piping. Given that an
overpressurization occurs, the probability that a pipe rupture occurs was analyzed in
Reference 6. The highest (most conservative) value was 2.65E-02. Reference 6 used
the probability of 0.01 for isolating the rupture. If a rupture does not occur, or if it is
isolated, then a small LOCA may occur resulting from open relief valves and failed
gaskets with a probability of 0.01. If the rupture occurs and is not isolable, a Large
LOCA results. As assumed in Reference 6, this LOCA leads to core damage because
other means of injecting water into the core are also lost due to the ISLOCA. The
resulting CCDP given a small LOCA from Reference 6, Table 4.5, is 5.36E-03 and
the CCDP given a large LOCA is 1.0. These values are the highest, most
conservative CCDP values used or calculated in Reference 6.
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Using the above event tree in Figure 6.3-10, the conditional probabilities of small
(PSLOCA) and large (PLLOCA) ISLOCAs, given an overpressurization of low pressure
piping are:

PSLOCA = [(1-2.65E-02) * l.OE-02] + [2.65E-02 * (l-I.OE-02) * 1.OE-02]

= 1.01E-02

PLLOCA = 2.65E-02 * L.OE-02

= 2.65E-04 I

The following expression is used to estimate the potential impact on CDF and LERF:

ICCDP = ICLERP = Fop (PswocA * CCDPsLocA + PuoC * CCDPLwocA) L86 (9)

where,

ICCDP = the incremental conditional core damage probability

ICLERP = the incremental large early release probability

Fop = the frequency of overpressurization or the product of the
frequency of failure of the check valve inside containment times
the probability of failure of any other high pressure isolation
valves

PSLOCA = Conditional probability of a small LOCA given
overpressurization of low pressure piping [1.OE-02, calculated
above].

CCDPSLOCA = Conditional Core Damage Probability given an Interfacing
System Small LOCA [5.36E-3 - Reference 6, Table 4.5]

PLLOCA = Conditional probability of a large LOCA given
overpressurization of low pressure piping [2.65E-04, calculated
above].

CCDPLLOCA = Conditional Core Damage Probability given an Interfacing
System Large LOCA [Assumed 1.0 based on Reference 6]

AOT = The proposed allowed outage time [168 hours - Section 6.3.2.1,
Assumption a]

Substituting the above values in Equation 9 yields:

ICCDP = ICLERP = Fop * [1.OE-02*5.36E-3 + 2.65E-04*1.0] * [168/8760]

= Fop* [6.11E-6] (10)

Some systems in this class have three valves available to isolate the high pressure fluid
from the low pressure piping, 2 of those valves being PCIVs. For these systems the FOp is
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evaluated as the product of the frequency of a check valve leak times the probability of an
MOV failure to isolate.

Fop= Fcv* Pmov (11)

where,

Fcv= The frequency of a check valve leak [2.4E-06*8760 = 2.IOE-02/yr -
Assumption i]

Pmov= The probability of a MOV failing to remain closed during the proposed
AOT [7.70E-7 * 168 = 1.29E-4 - Assumption i]

Substituting the above values in Equation 11 yields:

Fop = [2.1E-2] * [1.29E-4] = 2.7E-6

Substituting the above value in Equation 10 yields:

ICCDP = ICLERP = [2.7E-6] * [6.11E-6] = 1.66E-l 1

The resulting CCDP and ICLERP for penetrations in this class that have three high
pressure valves is well below the acceptance criteria of 5E-07 and 5E-08, respectively.
Penetrations with three high pressure valves are:

* Steam to HPCI, RCIC and RHR

* LPCI Injection

* HPCI Injection

* HPCS Injection

* RCIC Injection

* Core Spray Injection (BWR3/4)

* Head Spray

For systems with only 2 isolation valves in the high pressure piping, both of which are
PCIVs, the Fop is the frequency of a check valve leak only [2.4E-06*8760 = 2.1 OE-02/yr].
The resulting CCDP and ICLERP is 1.28E-07. This configuration DOES NOT MEET
the acceptance criteria for ICLERF; therefore a Technical Specification Change is NOT
requested for systems in this class with only 2 high pressure isolation valves. Systems
with only 2 high pressure isolation valves are:

* LPCS (BWR5/6)

* Shutdown Cooling Suction
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6.3.2.6.2 Case E-2: Penetrations Used for Containment Heat Removal

This type of Class E penetrations is used to provide containment pressure control and
containment heat removal. The Containment Spray Sub-System of the RHR System is
used to perform this function. The penetrations associated with the system are connected
directly to the containment atmosphere. The PCIVs installed in the penetrations for the
system design are described below.

Containment Spray Lines

Containment Spray is in the standby mode during normal power operation. The system is
actuated automatically in order to perform its functions. A typical schematic of a
Containment Spray line penetration is shown in Figure 6.3-11 for a Mark I containment
design. This schematic shows that two PCIVs are installed in the line.

Containment

'Open 'ad 0 t TN----- ---- RPV

Suppression
Chambe il Drywell ^1/TORUS

. _, . . . . . . . . . . _ . _. A.

Suppression Pool

Figure 6.3-11
Case E-2: Schematic of Penetration Connected to Containment Spray Line

The line is equipped with a motor-operated valve (MOV), which is located outside
the containment, and a second MOV that is located either outside or inside the
containment. Containment Spray is credited in the PSA for long-term heat removal.
Securing a PCIV associated with the Containment Spray line in the closed position
will impact the potential for core damage and large early release.
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The following example penetration configurations are considered bounded by this
class:

* Containment Spray Lines

* Drywell Sump Discharge

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the potential impact on core damage and large
early release due to the proposed PCIV AOT extension.

1. For this configuration, it is assumed that the Containment Spray system
containment penetration is equipped with one MOV that is located outside the
containment and a second MOV either inside or outside containment. One MOV
is secured in the open position in order to assess its potential impact on risk due to
the proposed PCIV AOT extension.

2. Securing the PCIV in the open position will satisfy the mitigating function for the
Containment Spray System in the affected train. For this condition, the redundant
means of isolating the containment will be lost during the AOT. The AOT for this
inoperable position is governed by the PCIV Technical Specification and the
proposed duration is 7 days.

3. A random pipe failure in the CSS line outside the containment leads to the
unavailability of the affected train of containment spray and a potential pathway
for the release of radioactive materials to the environment.

4. The entire Containment Spray System is assumed to be seismically qualified

Securing the motor-operated PCIV in a containment spray line in the open position
will not prevent the affected train of containment spray to perform its safety-related
function following a design basis accident. However, the number of barriers available
for isolating the affected containment penetration will be reduced. With the motor-
operated PCIV secured in the open position, a pathway for the release of radioactive
material following core damage may be established if the second valve fails to close
concurrent with a random pipe failure in the associated spray line outside
containment. The following expression is therefore used to estimate the change in
large early release probability.

ICLERP = (CDF6.Ue - CDFyp) Pmov Ppc [fAOT] (12)

where,

ICLERP = the incremental conditional large early release probability

CDFbsc =the total average core damage frequency [5.56E-5 per year -
Assumption e]

CDFbyp =the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]
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Pmov = the probability of failing to isolate the containment penetration by
crediting the unaffected PCIV [2.7E-3 -Assumption i.]

Ppc = the probability of a pipe failure [6.14E4 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values in Equation 12 yields.

ICLERP = [5.56E-5 - 0.0] * [2.7E-3] * [6.14E-4] * [168/8760]

= 1.77E-12

The incremental change in probability for large early release demonstrates that the
level of risk associated with the proposed PCIV AOT is well below the acceptance
criterion of 5.OE-8.

6.3.2.6.3 Case E-3: Penetrations Connected to the Suppression Pool

This generic configuration for Class E penetrations represents the containment piping
penetrations that either take suction from or discharge to the Suppression Pool. Typical
systems where this configuration is used are given below.

* RHR, HPCI, HPCS, RCIC, CS, LPCS suction from the Suppression Pool

• RHR, HPCI, HPCS, RCIC, CS, LPCS test or Min Flow to Suppression Pool

* Containment to RCIC Steam Discharge Line

* Suppression Pool Spray

* Suppression Pool Cleanup

* RCIC and HPCI Exhaust

* RCIC Vacuum Pump Discharge

* LPCS and RHR Relief

* Sample and Other Small Lines

* Air and Instrumentation Lines

• Drywell Purge Supply

* Drywell Purge Exhaust

* Suppression Pool Purge Supply

* Suppression Pool Purge Exhaust

* HPCI and RCIC Vacuum Relief

* Upper Pool to FPC

These lines terminate under water in the Suppression pool and the water seal provides
one of the isolation means. The piping inside the containment provides a passive barrier
for the containment atmosphere, and the PCIV outside the containment provides an active
barrier. A typical schematic for this configuration is shown in Figure 6.3-12 for a Mark
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III containment design. This representation also applies to the Mark I and II containment
designs. As shown, the penetration is equipped with a MOV outside the containment. All
of these lines are assumed to be required following an accident.

Primary
Containment

/rywell\

-Closed--- I

Closed
Piping

System __

Figure 6.3-12
Case E-3: Schematic of Penetration Connected to the Suppression Pool

These PCIVs are credited in the PSA model(s). The inoperability of a PCIV has the
potential for impacting CDF and LERF, regardless of whether the affected valve is
secured in the open or closed position. The potential impact on CDF associated with
securing the motor-operated PCIV in the closed position is qualitatively assessed above
for all Class E PCIVs. In this section, the impact on LERF is assessed by estimating
ICLERP for the valve in the open position for the proposed AOT. Retaining the
inoperable PCIV in the closed position will satisfy the containment isolation function for
the associated penetration. However, the accident mitigating function that the valve is
required to perform will not be accomplished.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP due to the proposed PCIV AOT
extension.

a. For this configuration, it is assumed that the penetration is equipped with one
PCIV, which is located outside the containment. The PCIV is open during normal
power operation. Because the PCIV is determined to be inoperable it is secured in
the open position, which makes it unavailable for isolating the penetration.

b. A breach in the system outside the containment must occur in order to establish a
pathway from the containment atmosphere to the environment. The passive
barrier inside the containment is conservatively not credited
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c. The piping both inside and outside containment is assumed to be seismically
qualified.

6.3.2.6.3.1 Impact on CDF/ICCDP

Securing the PCIV in the open position will not prevent the affected system to perform its
safety-related function following a design basis accident. Therefore securing the PCIV in
the open position will have no impact on CDF.

6.3.2.6.3.2 Impact on LERF/ICLERP

In the calculations that follow, the case involving a pipe failure that occurs concurrent
with core damage is examined to assess the impact on large early release probability. For
this case, the assumed inoperable PCIV is secured in the open position and has no impact
on CDF. When the PCIV is in the open position it becomes unavailable for isolating the
configuration penetration. A pathway from the containment atmosphere to the
environment is established if the breach occurs in the piping both inside and outside the
containment. The following expression is therefore used to estimate the impact on the
probability of large early release.

ICLERP=(CDF -CDFb ) .pFAOTfl (13)
base bp )C Lx8760]

where,

ICLERP = the incremental large early release probability

CDFb>r = the total average core damage frequency [5.56E-5 per year -
Assumption e]

CDFbyp = the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]

Pp P'- = the probability of a pipe failure [6.14E-4 - Assumption j]

AOT = the proposed allowed outage time [168 hours - Assumption a]

Substituting the above values into Equation 13 yields.

ICLERP = [5.56E-5 -0.0] * [6.14E-4] *[168/8760]

= 6.55E-10

The calculated incremental conditional probabilities for core damage and large early
release indicate that the level of risk due to the proposed PCIV AOT extension is well
below the acceptance criteria of 5.OE-7 and 5.OE-8, respectively.

6.3.3 Summary of Single AOT Risks

Table 6.3-3 summarizes the "risk" impact of extending the PCIV AOTs for the various
types of containment penetrations for the full AOT duration. The risk ratios included in
the last two columns of Table 4 represent the ratio of the incremental risk to the NRC's
regulatory guidelines for ICCDP of 5.0E-7 and ICLERP of 5.OE-8. As demonstrated by
the risk ratios (last two columns of Table 6.3-3), the risk level associated with an
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INOPERABLE PCIV for any particular containment penetration configuration is less
than the regulatory guidelines and in most instances are orders of magnitude lower.

Penetrations for Low Pressure Core Spray (BWR5/6 only) and Shutdown Cooling suction
piping do not meet either acceptance criteria; therefore a Technical Specification Change
is NOT requested for these PCIVs.
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Table 6.3-3
Summary of Plant Risk for Proposed PCIV AOT Extension

Seismic
Effect on Position of ICCDP ICLERP

Piping JNOPERAD3 Proposed Risk Ratio Risk Ratio
Class Description Y i N LE PCIV AOT (Days) ICCDP ICLERP (Note 4) (Note 5)

A 1. PCIVs in penetrations connected directly to (Note 1) OPEN 7 0 3.05E-9 0 6.1OE-2
containment atmosphere and outside environment _

2. PCIVs in penetration connected directly to 4 OPEN 7 0 1.87E-12 0 3.74E-5
containment atmosphere and closed loop system O
outside containment OPEN 7 0 1.15E-9 0 2.30E 2

3. PCIVs in penetrations connected to 4 OPEN 7 0 1.87E-12 0 3.74E-5

containment atmosphere and open loop system OPEN 7 0 1.15E-9 0 2.30E-2
outside containment

B 1. PCIVs in penetrations connected to Reactor 4 OPEN 7 1.58E-10 1.58E-10 3.16E-4 3.16E-3

Coolant sample lines 4 OPEN 7 1.27E-1 I 1.27E-1 I 2.54E-5 2.54E-4

2. PCIVs in penetrations conneced to RWCU 4 OPEN 7 9.11 E-9 9.1 1E-9 1.82E-2 1.82 E-1

(Note 3) 4 OPEN 5.18E-12 5.18E-12 1.04E-5 1.04E-4

C 1. PCIVs in penetrations connected containment 4 OPEN 7 8.79E-9 5.39E-12 1.76E-2 1.08E-4
cooling units (PCIVs outside and closed loop
inside) OPEN 2.471-10 4.94E-3

2. PCIVs in penetrations connected containment 4 - OPEN 7 8.79E.9 1.54E-14 1.76E-2 3.08E-7

cooling units (PCIVs inside and outside) - OPEN 7 1.15E.9 2.30E-2

D PCIVs in penetrations connected to containment (Note 2) OPEN 7 Neg Neg Neg Neg
atmosphere pressure detector

E 1. PCIVs in penetrations used to support Reactor (Note 2) OPEN 7 1.66E-1 1 1.66E-1 1 3.32E-5 3.32 E-4
Coolant Inventory Control Safety Function -

coolant injection

2. PCIVs in penetrations used to support (Note 2) OPEN 7 0 1.77E-12 0 3.54E-5
Containment Heat Removal safety function using
containment sprays _

3. PCIVs in penetrations connected to the (Note 2) OPEN 7 0 6.55E-10 0 1.3 IE-2

Suppression Pool I I
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Notes for Table 6.3 3:
1. The associated piping located downstream of the PCIV outside Containment is open to the environment. The associated plant risk for this penetration is not impacted by a

seismic event.
2. Associated piping outside the containment is seismically qualified.
3. ICLERP is bounded by penetration connected to an open loop cooling water system.
4. ICCDP risk ratio is defined as the ratio of the estimated ICCDP to RG 1.177 acceptance criteria of 5.0E-7.
5. ICLERP risk ratio is defined as the ratio of the estimated ICLERP to RG 1.177 acceptance criteria of 5.OE-8.
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6.4 CONSIDERATION OF MULTIPLE AOT ENTRIES AND
ACCUMULATED RISK

As identified in Section 3.6.1.3 of the ISTS, multiple simultaneous entries are allowed for
this TS. The action statement for multiple simultaneous entries into the LCO for the same
path is not considered within CONDITIONS A and C in Section 3.6.1.3 of the ISTS.
Therefore all entries into the LCO which result in opening a primary containment
isolation valve may be considered independent and therefore would have an additive
impact on the accumulated incremental CDP or LERP. Based on the low level of risk
identified in Table 6.3-3, entry into a reasonable number of multiple cases (say 5 to 10),
simultaneous activities is not expected to result in ICLERP in excess of 5E-8.

6.5 TRANSITION RISK CONSIDERATIONS

The extension of AOT to one week has the potential to reduce the number of plant
shutdown associated with the current lower AOT values. For any given AOT extension,
there is an "at power" increase in risk associated with it. In Section 6.3, single "at
power" AOT risks were evaluated against very small ICCDP and ICLERP risks metrics.
The proposed change increases the time available to perform on-line PCIV maintenance
and repair, resulting in potentially fewer shutdowns and associated transition risk.

6.6 TIER 2 CONSIDERATIONS

Regarding multiple unavailabilities of PCIVs for performing their containment isolation
function, no Tier 2 conditions were noted that were not already prohibited by TS 3.6.1.3
(that is, 2 PCIVs inoperable in the same line, loss of function, etc.). The plant
implementation of paragraph (a)(4) of the Maintenance Rule will limit the overall risk of
PCIV maintenance for valves in this class by controlling the cumulative and simultaneous
unavailabilities of PCIVs and associated system pressure boundary valves.

6.7 COMMITMENT TO PARAGRAPH (a)(4) OF THE MAINTENANCE
RULE

In conformance with Regulatory Guide 1.177, the BWROG member utilities will commit
to assess the risk associated with plant maintenance activities and will be included within
the plant program(s) to meet paragraph (a)(4) of the Maintenance Rule (10 CFR 50.65).
Risk informed cumulative unavailability targets for PCIVs are already being established
within the scope of the Maintenance Rule.

6-49



NEDC-33046-A

7.0 SUMMARY AND CONCLUSIONS

A technical basis has been provided in the previous sections for extending the Allowed
Outage Time (AOT) for a specific set of PCIVs from 4 or 72 hours to 7 days during
Modes 1, 2, and 3. The specific set of PCIVs is addressed by Conditions A, C and D
(EFCV Leakage Rate) of Section 3.6.1.3 of NUREG-1433/4, Revision 2.

The results of this evaluation demonstrate that the proposed AOT extension provides
plant operational flexibility while simultaneously allowing plant operation with an
acceptable level of risk. The results demonstrate that the risk level associated with the
proposed AOT is below the regulatory guidelines set forth in Regulatory Guides 1.174
and 1.177.
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Attachment 1

NRC Request for Additional Information (RAI) on NEDC-33046



REQUEST FOR ADDITIONAL INFORMATION REGARDING

BWROG TOPICAL REPORT (TR) NEDC-33046

"TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED

PRIMARY CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"

PROJECT NO. 691

What effect will this TR have on vacuum breakers that function as primary containment
isolation valves (PCIV)? How is the data referenced in Section 6.3.2.1.i applicable to
these valves?

2. Why were penetrations connected to a closed loop system inside and outside
containment not addressed as part of the Class A penetrations?

3. With regard to Cases A-1, A-2, A-3, B-1, B-2, C-2, E-1, and E-2, shouldn't the
probability of failing to isolate the containment penetration by crediting the unaffected
PCIV (PCIv) be the probability of failing to operate on demand plus the probability that
the valve spuriously transfers to open? Based on Section 6.3.2.1.i, PcIv would be
2.00E-03 plus 2.35E-03 or 4.35E-3. Please provide a reference, standard or other
suitable basis, for modeling the probability of failure as just to close on demand.

4. Equation 6b appears to consider relief valve failure. Does this include the probability of
inadvertent opening of the relief valve? If not, what impact would adding this have?

5. It appears that Case D can be easily assessed quantitatively by multiplying the base
case core damage frequency (CDF) by the probability of the line to fail. Why hasn't this
been quantitatively assessed? What are the acceptable limits discussed in the first
paragraph on page 6-34 of the TR? How can a conclusion be made concerning these
acceptable limits unless it is quantitatively assessed?

6. Case E-2 states, "Securing a PCIV associated with the Containment Spray line in the
closed position will impact the potential core damage and large early release." This
impact was quantitatively assessed for previously approved similar TRs by looking at the
loss of one system train on CDF and large early release frequency (LERF). The
qualitative argument provided in Section 6.3.2.6 does not appear to provide a sufficient
argument for approval of the TR. This comment also applies to Case E-3.

7. Figure 6.3-11 shows the PCIVs are normally closed. Based on this shouldn't PMOV be
the likelihood to remain closed or 1.29E-04 from Section 6.3.2.1.i?

8. Section 6.6, "Tier 2 considerations," states that no Tier conditions were noted that were
not prohibited by technical specification (TS) 3.6.1.1 (that is, two PCIVs inoperable in
the same line, loss of function, etc.). Case E-3 appears to be a special case of this.
Address Case E-3 relative to Section 6.6.
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9. Page 6-42 states, "With the motor operated PCIV secured in the open position, a
pathway for the release of radioactive motor following core damage may be established
..." Shouldn't this be "radioactive material?"

10. The Abstract states that plant improvements can be achieved by extending the allowed
outage time (AOT) for PCIVs from the current 4, 24, or 72 hours to 7 days in order to
perform on-line maintenance, repair, or testing. The first paragraph of the executive
summary on pages xiii/xiv, states that the proposed AOT extension is sought to provide
flexibility in the performance of surveillance tests and preventive and corrective
maintenance of containment isolation/pressure boundary valves during power operation.
However, the second paragraph states that incurred plant risk will be strongly dependent
on how the AOT is implemented and further states that it is expected that the primary
usage of the proposed extended AOT will involve low risk or risk insignificant
maintenance activities associated with preventive maintenance of the subject PCIV.
Additionally, Section 5.2.1 states that in light of the current 4, 24, 72 hour AOTs, on-line
scheduled preventive maintenance of PCIVs is rare - a limited amount of surveillance
testing is performed. Reconcile these differences and confirm the assumption of a
single AOT of 168 hours per year for scheduled maintenance is adequate for the risk
analysis considering the actual maintenance to be performed.

11. Section 6.3.2 states that it is assumed that an assessment that the remaining PCIV is
operable (common cause failure modes are absent) is performed. What assessment is
to be performed to eliminate the common cause consideration and confirm the
remaining valves are operable?

12. The TR determined a probability of a pipe break during the proposed AOT of 6.14E-4
based on NUREG/CR-4407. The staff notes that for TR NEDO-32977-A, "Excess Flow
Check Valve Testing Relaxation,' dated June 2000, the BWROG referenced EPRI
Technical Report No. 100380, "Pipe Failures in U.S. Commercial Nuclear Power
Plants," dated July 1992. Discuss the impact on the TR results if data from the
EPRI report were utilized. Confirm that the probability of a pipe failure during the
proposed AOT (6.14E-4) is bounding for all pipe sizes considered in the TR.

13. Case B-1, assumption b, page 6-20, states that for the calculation performed for this
configuration, it is assumed that the valves are initially closed. Assumption b also states
that the probability of the PCIV failing to remain closed during the proposed AOT is
more conservative than the probability of the PCIV failing to close. Valves appear to be
normally open in Figure 6.3-4 and as such shouldn't both failure on demand and
spurious operation be considered? See question 3.

14. Case C-1, assumption c, page 6-27, calculates the frequency of breaching closed loop
system piping based on an inadvertent opening of a relief valve and a random frequency
of pipe failure. Figure 6.3-6 does not indicate nor does Case C-1 discuss a relief valve
installation.

15. Assumption L, page 6-9, states that due to the bounding nature of the calculations, the
increase in PCIV unavailability due to testing or maintenance as a result of the
AOT extension to 7 days and its potential impact on the average CDF for the plant is
neglected. Provide a discussion on the applicability of this assumption to average CDF
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and LERF (dual purpose valves for example or valve maintenance that may compromise
piping integrity to perform maintenance).

16. Assumption N, page 6.9, states that maintenance on a PCIV is assumed not to break
the pressure boundary for more than the currently allowed AOT. Does this indicate that
if the pressure boundary is broken then the previous AOT is in effect and the current
AOT request is not bounding for this condition? How will this be controlled by the
maintenance rule (a)(4)?

17.a In Section 5.1, under "Class C," the following is stated:

This type of containment piping flowpath is connected to a closed loop system
inside the containment. These closed loop systems are designed to withstand a
higher pressure than the containment design pressure. As a result, failure of the
closed loop piping is deemed insignificant.

Clarify the last sentence. It seems that it may have meant to say that the probability, or
risk, of failure of the closed loop piping is deemed insignificant.

17.b In the section quoted above, the only design criterion mentioned for a closed loop
system inside the containment is the ability to withstand a higher pressure than the
containment design pressure. However, if the intention is to take credit (in the
PRA analysis) for the closed loop as a barrier that precludes leakage or flow of
containment atmosphere out of the containment during an accident, then the design
should meet standard design criteria, which are more extensive. Regulatory Guide
1.141, "Containment Isolation Provisions for Fluid Systems," dated April 1978, endorses
American National Standard N271-1976/ANS-56.2, "Containment Isolation Provisions
for Fluid Systems," dated June 28, 1976. Section 3.5, "Criteria for Closed Systems
Inside Containment," of this standard, states a number of additional design criteria, such
as Safety Class 2. Discuss this seeming discrepancy and any effect it may have on the
risk assessments made in the TR.

18. Section 6.1 states:

It is currently recommended that the 7 day AOT would apply to all PCIVs
included within Condition A, C and E of the current Technical Specifications.

However, the Executive Summary states:

The scope of the analysis included all PCIVs except the Main Steam Isolation
Valves (MSIVs) and the ones in the Feedwater system. Based on the results of
the analysis, the acceptance criteria for AOT extension were not met for the
Low Pressure Core spray (LPCS) PCIVs for BWR 5/6 plants and the
Shutdown Cooling Suction PCIVs for all BWRs.

Also, Section 6.3.2.1.a. states:

The PCIV AOT is assumed to increase from its current duration of 4, 24, or
72 hours to a proposed duration of 168 hours for all PCIVs with the exception of
Main Steam and Feedwater.
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Clarify the seeming discrepancies among these sections.

19. In the cover letter it is stated that "-acceptance criteria for AOT extension were not met
for the LPCS PCIVs for BWR 5/6 plants-" Explain how the criteria for low pressure
coolant injection (LPCI) PCIV for all boiling water reactors (BWRs) and core spray (CS)
PCIVs were met for BWR 3/4/5 plants.

20. Section 6.2, ECCS Isolation Valves, states that "-while inoperability of a
single SI isolation valve to open may render the system technically INOPERABLE. The
system remains fully capable of meeting the intent of LOCA event mitigation (that is, the
systems remains functional).'

All emergency core cooling systems (ECCS) are assumed in the loss-of-coolant
accident (LOCA) analyses. If a CS system pump is out for maintenance and the safety
injection (SI) valve of the remaining CS is assumed to be inoperable, complete spray
system is lost. Explain how the ECCS will mitigate the LOCA event in this scenario,
including post-accident long term core cooling.

21. In Section 6.3.2.1, General Assumptions/input, in the exception category, low pressure
core spray/high pressure core spray (LPCS/HPCS) and shutdown cooling (SDC) valves
are not included. Explain why these valves need not be included.

22. In Section 6.3.2.6.1.1, Impact on ISLOCA for Securing a PCIV in Locked Open Position,
the staff has the following questions:

a. P 6-39. last sentence, it is stated that "Some systems in this class have three
valves available to isolate the high pressure fluid system from the low pressure
piping, 2 of those valves being PCIVs." Identify the systems which have three
valves.

b. P 6-40, under penetrations with three high pressure valves, the following low
pressure injection systems are listed:

LPCI injection
CS Injection
LPCS
SDC Suction

These systems are low pressure systems. Explain the location of the high
pressure isolation valves in these systems.

23. Submit the marked-up TS changes where the AOTs are changed.

24. Attachments 1 and 2 to NEDC-33046, 'Technical Justification to Support Risk-informed
Primary Containment Isolation Valve AOT Extensions for BWR Plants," are unmarked
copies of Improved Standard Technical Specification (ISTS) 3.6.1.3, "Primary
Containment Isolation Valves (PCIVs),' from NUREG-1 433, "Standard Technical
Specification - General Electric Plants-- BWR/4," and NUREG-1434, Standard
Technical Specification - General Electric Plants - BWR/6," respectively. While the title
and specification itself for attachment 2 seems to reflect the BWR/6 specification, the
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header at the bottom of some of the pages indicates that it is the BWR/4 specifications.
Correct this discrepancy.

25. A statement is made in the Executive Summary and in Section 2.2 of NEDC-33046
which states that, 'The scope of the analysis included all PCIVs except the Main Steam
Isolation Valves (MSIVs) and the ones in the Feedwater system. Based on the results
of the analysis, the acceptance criteria for AOT extension were not met for the
Low Pressure Core Spray (LPCS) PCIVs for BWR 5/6 plants and the Shutdown Cooling
Suction PCIVs for BWR 5/6 plants and the Shutdown Cooling Suction PCIVs for all
BWRs." The staff does not agree that the phrase "all PCIVs" is the correct terminology
to use for this report. (See question 26). The staff does not believe that the BWROG
has looked at every PCIV penetration at all the BWR plants and verified that they meet
the specific criteria in the TR. It is assumed that a licensee submitting a plant
TS amendment to revise the PCIV TS to take advantage of the extended AOT would
verify that the TR is applicable to the containment penetrations at the plant. This
plant-specific verification may result in some penetrations/PCIVs for which the TR does
not apply or the licensee's own evaluation results in an unacceptable risk, thus the
ACT extension would not be allowed for those penetrations. The TR does not address
this aspect nor show how it would be addressed in the STS. Revise these
TR sentences and provide a draft sample marked-up STS to address this concern.

26. A statement is made in the Executive Summary and in Section 2.2 of NEDC-33046
which states that, "The scope of the analysis included all PCIVs except...". The staff
believes that "all PCIVs" were not evaluated in this TR. The TR states in Sections 1.0,
'Purpose"; 2.0, "Scope of Proposed Change to Technical Specifications"; and 4.0,
"Summary of Applicable Technical Specifications' that the AOT extension applies to
penetrations addressed by STS 3.6.1.3, Condition C. STS 3.6.1.3, Condition C applies
to two types of penetrations with a single PCIV - penetrations with a closed system and
penetrations without a closed system (opened). The TR addresses various types of
penetrations with a single PCIV and a closed system, but does not seem to address
penetrations with a single PCIV and an open system. Provide a discussion to show that
the TR is applicable to penetrations with a single PCIV and an open system or revise the
report to exclude these penetrations from the AOT extension. (See question 25).

27 The TR states in Sections 1.0, 2.0, and 4.0 that the proposed modification applies to
PCIVs addressed by STS 3.6.1.3, Conditions A, C, and E. STS 3.6.1.3, Condition E
specifies the remedial actions to be taken when purge valve leakage is not within limits
for those designs in which the purge valve leakage rate can be measured separately for
each purge valve. STS 3.6.1.3, Condition D also specifies the remedial actions to be
taken when purge valve leakage is not within limits, but it applies to those designs in
which the purge valve leakage rate cannot be measured separately for each purge
value. In addition, STS 3.6.1.3, Condition D specifies the remedial actions to be taken
and AOTs for various types of PCIV leakage not within limits. It is unclear from the
discussions in the TR as to why the purge valve leakage AOT (Condition E) can be
extended, since the leakage has more to do with containment integrity with regards to
10 CFR Part 50, Appendix J rather than valve inoperability. In addition, if it is
acceptable to increase the AOT for purge valve leakage in Condition E, why isn't it also
acceptable to increase the AOT for purge valve leakage in Condition D, as well as the
other PCIV leakage AOTs, since the actions are similar per the Bases discussion for
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Condition D? Restoration of leakage limit can be accomplished by isolating the
penetration. Provide a discussion on why the AOT extension is applicable only to purge
valve leakage AOT in Condition D as well as to the other PCIV leakage AOTs in
Condition D.

28. STS 3.6.1.3, Condition G specifies the remedial actions to be taken when the required
actions and associated completion times of Conditions A, B, C, D or E are not met
during movement of recently irradiated fuel assemblies. Recently irradiated fuel
assemblies is defined in the Bases and in Technical Specification Task Force (TSTF) -
51 as fuel that has occupied part of a critical reactor core within the previous [X] days,
due to radioactive decay. The staff has reviewed a number of TSTF-51 amendment
requests over the last few years, in which 'recently" has been defined as low as
24 hours and as high as 28 days. Some recent BWR TSTF-51 requests have proposed
24 hours for "recently." The TR is mute on this area. Since Condition G is only entered
if the completion times specified in Conditions A, B, C, D, or E are exceeded, the
proposed AOT extension of 7 days could negate the changes made in and the analyses
done for this specification by TSTF-51. Provide a discussion on how the proposed
AOT extension will be affected by TSTF-51 in this specification and what STS changes
may need to be made to accommodate both of these conditions.

29. Section 1.0 of NEDC-33046 states that the report has been prepared in the same format
as the CEOG report for AOT extension of containment isolation values. Section 2.1,
'Definition of Primary Containment Isolation Valve' states that the report does not
include an evaluation of the AOTs associated with secondary containment isolation
valves (SCIVs). While some pressurized water reactors (PWRs) do not have a
secondary containment, there is no STS requirement for PWR-SCIVs. However, all
BWRs do have secondary containments and do have STS requirements for SCIVs and
drywell isolation vales for the BWR/6 plants. By not addressing the AOTs for SCIVs and
drywell isolation valves, the TR creates a problem. Currently, STS 3.6.1.3 actions for
most PCIVs are more restrictive than the STS actions for SCIVs and drywell isolation
valves because they are the primary isolation boundary for design basis accidents
(DBAs). By relaxing the AOTs for PCIVs and modifying the STS accordingly, it results
in the actions for SCIVs and drywell isolation valves being the more restrictive STS by a
very large margin (4 hours to 8 hours versus 7 days to 8 hours - PCIV AOT to
SCIV/drywell AOT respectively). Licensees proposing to implement this TR into their
plant TS, would probably object to the secondary boundary TS being substantially more
restrictive than the primary boundary and thus the staff could be faced with a multitude
of different SCIV/drywell isolation valve AOTs based on a variety of justifications. This
would be unacceptable since the intent of the STS is consistency. The staff believes
that if changes to one specification has an impact or effect on other specification
actions, then the other specification actions should be evaluated with respect to the
proposed change and modified accordingly. Since the PCIV AOT extension has an
impact on the SCIV/drywell isolation valve AOT, the TR should be modified to evaluate
and propose AOT extension for the SCIVs and drywell isolation valves on a
risk-informed basis.
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Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
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BWROG-03033
July 30, 2003

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

SUBJECT: BWVROG RESPONSES TO NRC REQUEST FOR ADDITIONAL
INFORMATION (RAI) ON NEDC 33046, "TECHNICAL JUSTIFICATION
TO SUPPORT RISK-INFORMED PRIMARY CONTAINMENT
ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"
(TAC NO. MB 1054)

REFERENCE: Letter from Alan B. Wang, Office of Nuclear Reactor Regulation to Jack Gray,
Chairman, BWR Owners Group, same subject, dated April 23, 2003.

The BWR Owners' Group (BWROG) has reviewed the NRC Staff's RAI given in the Reference.
These BWROG responses are attached.

While preparing responses to the RAI, additional changes were identified to correct minor errors
in the report NEDC-33046. These changes are given at the end of the RAI responses. These
changes are minor in nature and do not affect the technical basis or conclusions. In addition, the
TSTF for this AOT extension will be submitted to NRC under separate cover within the next few
weeks.

If you or the NRC have any questions regarding these responses, please contact Don McCamy
(TVA), BWROG Risk Informed Specification Committee Chairman at (256) 729-2474 or Rick
Hill (GE) Project Manager at (408) 925-5388.

Regards,

K. S. Putnam, Chairman
BWR Owners' Group



BWROG-03033
July 30, 2003
Page 2

Attachment: BWROG RAI Responses

cc: J. Conen, BWROG Vice Chairman
BWROG Primary Representatives
BWROG RITS Committee
B. Bradley, NEI
T. G. Hurst, GE
R. A. Hill, GE
J. Silko, Entergy
A. Wang, NRC



BWROG Response to NRC

REQUEST FOR ADDITIONAL INFORMATION REGARDING

BWROG TOPICAL REPORT (TR) NEDC-33046

"TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED

PRIMARY CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"

PROJECT NO. 691

1. What effect will this TR have on vacuum breakers that function as primary
containment isolation valves (PCIV)? How is the data referenced in Section 6.3.2.1.i
applicable to these valves?

BWROG Response:

Vacuum breakers are covered by other Technical Specification sections
(Sections 3.6.1.7 and 3.6.1.8 for BWR 4 STS and Section 3.6.5.6 for BWR 6
STS) and are therefore not included in this analysis scope

2. Why were penetrations connected to a closed loop system inside and outside
containment not addressed as part of the Class A penetrations?

BWROG Response:

Class A penetrations connect the containment atmosphere to the environment, or
connect to non-seismically qualified piping that interface with the containment
atmosphere. Penetrations connected to closed loop system inside and outside
containment are addressed as part of Class C containment penetrations.

3. With regard to Cases A-1, A-2, A-3, B-1, B-2, C-2, E-1, and E-2, shouldn't the
probability of failing to isolate the containment penetration by crediting the unaffected
PCIV (Pcrv) be the probability of failing to operate on demand plus the probability that
the valve spuriously transfers to open? Based on Section 6.3.2.1.J, Pcrvwould be
2.OOE-03 plus 2.35E-03 or 4.35E-3. Please provide a reference, standard or other
suitable basis, for modeling the probability of failure as just to close on demand.

BWROG Response:

For PCIVs that are normally closed, we evaluate the probability that the normally
closed valve can open spuriously during the AOT period. The failure probability
is obtained by multiplying the hourly valve failure rate by the duration of AOT.

For PCIVs that are normally open, the valve has to close on a core damage
event. The relevant failure probability is the valve failure to close on demand.
One could add the failure to stay closed probability to this. The failure to stay
closed would be based on typical PRA mission period of 24 hours, (and not
based on the proposed AOT period), and this represents a negligible addition to
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the valve probability used. It would not be appropriate to add the 2.35 E-3 valve
failure to stay closed probability to 2.OOE-3 for valve failure to close probability.

For almost all cases, a bounding failure rate value is used to account for different
valve types and modes of failure, i.e., the highest value for the two different
modes of failure for different valve types listed in the Section 6.3.2.1 Table is
used. The only exceptions are for Cases B2, El, and E2. For these cases, the
failure rate or failure probability (either failure to close on demand or failure to
remain closed) for a motor-operated valve is used. This approach is considered
a reasonable approach.

4. Equation 6b appears to consider relief valve failure. Does this include the probability
of inadvertent opening of the relief valve? If not, what impact would adding this have?

BWROG Response:

Equation 6b does include the probability of inadvertent opening of the relief
valve.

5. It appears that Case D can be easily assessed quantitatively by multiplying the base
case core damage frequency (CDF) by the probability of the line to fail. Why hasn't this
been quantitatively assessed? What are the acceptable limits discussed in the first
paragraph on page 6-34 of the TR? How can a conclusion be made concerning these
acceptable limits unless it is quantitatively assessed?

BWROG Response:

The term acceptable limit is used in the following paragraph:

'An inoperable PCIV for Class D penetration that is secured in the open position
has no impact on CDF because instrument lines are sized and orificed to limit the
rate and extent of any coolant loss to a small amount relative to the reactor
coolant makeup capability. A rupture in the containment or reactor pressure
detector line outside the containment may establish a pathway to the
environment. However, the risk of a significant release of radioactive material or
coolant via the affected penetration is insignificant since the line is not capable of
passing enough flow to exceed the acceptable limits.'

The BWROG suggests the following changes to this paragraph:

'An inoperable PCIV for Class D penetration that is secured in the open position
has no significant impact on CDF because instrument lines are sized and orificed
to limit the rate and extent of any coolant loss to a small amount relative to the
reactor coolant makeup capability. A rupture in the containment or reactor
pressure detector line outside the containment may establish a pathway to the
environment and cause a plant shutdown. However, the risk of a significant
release of radioactive material or coolant via the affected penetration is
insignificant since the line is not capable of passing enough flow to exceed the 10
CFR 100 limits or CFR 50.67 limits as applicable. The BWROG report for
extending testing intervals for Excess Flow Check Valves (EFCVs) (NEDO-
32977-A, June 2001) shows that instrument lines cannot pass large releases.
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Based on this penetration configuration, the incremental change in core damage
and large early release is negligible and well below the acceptance probability
criteria values."

6. Case E-2 states, "Securing a PCIV associated with the Containment Spray line in the
closed position will impact the potential core damage and large early release." This
impact was quantitatively assessed for previously approved similar TRs by looking at the
loss of one system train on CDF and large early release frequency (LERF). The
qualitative argument provided in Section 6.3.2.6 does not appear to provide a sufficient
argument for approval of the TR. This comment also applies to Case E-3.

BWROG Response:

Securing a PCIV in a closed position ensures containment isolation. However,
the operability of the associated coolant injection loop or train will be affected.
The ECCS Technical Specification Section 3.5.1 provides a 7 day AOT for an
inoperable coolant injection loop. The basis for this AOT is the reliability study
referenced in the Technical Specification Basis (Section B 3.5.1). Therefore, the
effect of failure of a valve in a closed position during a 7 day AOT is already
considered in quantitative reliability analysis to support existing Technical
Specifications.

The above response provides a reference with basis the coolant injection loop.
For the containment spray line, the BWR 6 STS Section 3.6.1.7 (Condition A)
provides a 7 day AOT for a single containment spray subsystem. The basis for
this AOT is provided in Section B.3.6.1.7. For the RHR Suppression Pool Spray
line, the BWR 4 STS Section 3.6.2.4 (Condition A) provides a 7 day AOT for a
single Suppression Pool Spray subsystem. The basis for this AOT is provided in
Section B.3.6.2.4.

7. Figure 6.3-11 shows the PCIVs are normally closed. Based on this shouldn't PMOV be
the likelihood to remain closed or 1.29E-04 from Section 6.3.2.1.i?

BWROG Response:

In the most likely scenario, modeling the MOV to remain closed with a failure
probability of 1.29 E-4 would be appropriate. However, there is a chance that the
MOV may be open for the containment spray function, in which case it would be
appropriate to model failure of the MOV to close on demand. Failure to close
probability of the MOV on demand is one order magnitude higher than failure
probability to remain closed. Therefore, use of the higher failure probability
provides a conservative approach.

8. Section 6.6, "Tier 2 considerations," states that no Tier conditions were noted that
were not prohibited by technical specification (TS) 3.6.1.1 (that is, two PCIVs inoperable
in the same line, loss of function, etc.). Case E-3 appears to be a special case of this.
Address Case E-3 relative to Section 6.6.

BWROG Response:

The Case E-3 configurations include penetrations with a single PCIV and closed
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piping outside containment. The penetration lines terminate under water in the
Suppression Pool and the water seal provides a passive barrier for the
containment atmosphere. The closed piping system outside containment
provides a means of isolating the containment when the PCIV is secured open
during a AOT. Therefore, the containment isolation function is not lost when the
single PCIV is taken out of service.

9. Page 6-42 states, "With the motor operated PCIV secured in the open position, a
pathway for the release of radioactive motor following core damage may be established
..." Shouldn't this be "radioactive material?"

BWROG Response:

Yes, the editorial correction will be made in the report

10. The Abstract states that plant improvements can be achieved by extending the
allowed outage time (AOT) for PCIVs from the current 4, 24, or 72 hours to 7 days in
order to perform on-line maintenance, repair, or testing. The first paragraph of the
executive summary on pages xiii/xiv, states that the proposed AOT extension is sought
to provide flexibility in the performance of surveillance tests and preventive and
corrective maintenance of containment isolation/pressure boundary valves during power
operation. However, the second paragraph states that incurred plant risk will be strongly
dependent on how the AOT is implemented and further states that it is expected that the
primary usage of the proposed extended AOT will involve low risk or risk insignificant
maintenance activities associated with preventive maintenance of the subject PCIV.
Additionally, Section 5.2.1 states that in light of the current 4, 24, 72 hour AOTs, on-line
scheduled preventive maintenance of PCIVs is rare - a limited amount of surveillance
testing is performed. Reconcile these differences and confirm the assumption of a
single AOT of 168 hours per year for scheduled maintenance is adequate for the risk
analysis considering the actual maintenance to be performed.

BWROG Response:

As stated in Section 3.0, Background, the BWROG analysis for extending the
PCIV AOT to 168 hours is in accordance with NRC Regulatory Guide 1.177,
which provides the guidance for making a risk informed Technical Specification
change. Each utility will assess the risk associated with plant maintenance as
part of plant program(s) to meet paragraph (a)(4) of the Maintenance Rule. In
addition, based on the low risk identified in Table 6.3-3 of the BWROG PCIV
AOT report, entry into a reasonable number of multiple cases is not expected to
result in an incremental change in the probabilities for core damage or large early
release in excess of acceptance criteria. For this reason, the proposed AOT of
168 hours is judged to be adequate for on-line maintenance.

The following clarification will be added to the end of Section 5.2.1, Preventive
Maintenance: "The proposed AOT of 168 hours is judged to be adequate for on-
line maintenance. This report assumes an single AOT of 168 hours per year in
calculating the risks associated with the proposed AOT."

11. Section 6.3.2 states that it is assumed that an assessment that the remaining PCIV
is operable (common cause failure modes are absent) is performed. What assessment is
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to be performed to eliminate the common cause consideration and confirm the
remaining valves are operable?

BWROG Response

The risk of common cause failure (CCF) was considered in establishing the
current surveillance interval. This implies that the potential of having a CCF
where both valves fail to isolate is acceptably low during the current surveillance
interval. If one valve is found failed and taken out of service to repair for the
proposed 7 day AOT, the risk that a second valve in the same flow path is also
failed is acceptably low based on the current surveillance interval. The proposed
change to AOT does not change the risk of CCF associated with the current
surveillance interval.

12. The TR determined a probability of a pipe break during the proposed AOT of 6.14E-4
based on NUREG/CR-4407. The staff notes that for TR NEDO-32977-A, "Excess Flow
Check Valve Testing Relaxation," dated June 2000, the BWROG referenced EPRI
Technical Report No. 100380, "Pipe Failures in U.S. Commercial Nuclear Power
Plants," dated July 1992. Discuss the impact on the TR results if data from the EPRI
report were utilized. Confirm that the probability of a pipe failure during the proposed
AOT (6.14E-4) is bounding for all pipe sizes considered in the TR.

BWROG Response:

The largest probability of a BWR pipe break given in EPRI Technical Report No.
102266, dated April 1993 is 2.3E-9 per section hour. This report is an update to
EPRI TR 100380, dated July 1992. Using the method cited in Section 6.3.2.1,
paragraph j (assumes 100 sections in a run of piping), the probability of a random
pipe failure during the proposed 7 day AOT is 3.86E-5. This probability is less
than the bounding value of 6.14E-4 used in BWROG report.

13. Case B-1, assumption b, page 6-20, states that for the calculation performed for this
configuration, it is assumed that the valves are initially closed. Assumption b also states
that the probability of the PCIV failing to remain closed during the proposed AOT is more
conservative than the probability of the PCIV failing to close. Valves appear to be
normally open in Figure 6.3-4 and as such shouldn't both failure on demand and
spurious operation be considered? See question 3.

BWROG Response:

The PCIVs for Case B-1 are normally closed during power operation and are
cycled open on a daily basis to obtain the necessary samples from the RCS.
The PCIVs are designed to close automatically on a containment isolation signal.
The PCIVs for Case B-1 in Figure 6.3-4 should be shown in a normally closed
position. Since during power operation the PCIVs are normally closed, the failure
to remain closed probability during the AOT applies. If a PCIV is cycled open to
obtain a RCS sample the applicable failure mode is failure to close. However, for
purposes of this analysis, the bounding probability for failure to remain closed
during the AOT was used. Refer to the response for RAI 3 for further discussion
of the demand and spurious operation failure modes.
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14. Case C-1, assumption c, page 6-27, calculates the frequency of breaching closed
loop system piping based on an inadvertent opening of a relief valve and a random
frequency of pipe failure. Figure 6.3-6 does not indicate nor does Case C-1 discuss a
relief valve installation.

BWROG Response:

The figure does not show a relief valve. However, a relief valve has been
assumed conservatively for calculation purposes.

15. Assumption L, page 6-9, states that due to the bounding nature of the calculations,
the increase in PCIV unavailability due to testing or maintenance as a result of the AOT
extension to 7 days and its potential impact on the average CDF for the plant is
neglected. Provide a discussion on the applicability of this assumption to average CDF
and LERF (dual purpose valves for example or valve maintenance that may compromise
piping integrity to perform maintenance).

BWROG Response:

The contribution of PCIV unavailability due to test and maintenance is a small
contributor to the overall core damage frequency. For most cases, the AOT
extension does not impact the CDF. For those cases where there is a potential
CDF impact, the analysis provides an assessment of the incremental change in
CDF due to the AOT extension. A similar assessment is provided for the
incremental change in LERF due to the AOT extension.

16. Assumption N, page 6.9, states that maintenance on a PCIV is assumed not to break
the pressure boundary for more than the currently allowed AOT. Does this indicate that
if the pressure boundary is broken then the previous AOT is in effect and the current
AOT request is not bounding for this condition? How will this be controlled by the
maintenance rule (a)(4)?

BWROG Response:

Assumption n on page 6-9 will be deleted in the revised topical report.

17.a In Section 5.1, under "Class C," the following is stated:

This type of containment piping flowpath is connected to a closed loop system
inside the containment. These closed loop systems are designed to withstand a
higher pressure than the containment design pressure. As a result, failure of the
closed loop piping is deemed insignificant.

Clarify the last sentence. It seems that it may have meant to say that the probability, or
risk, of failure of the closed loop piping is deemed insignificant.

BWROG Response:

We agree with the comment. We will revise the sentence as follows:
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"These closed loop systems are designed to withstand a higher pressure than
the containment design pressure. As a result, the probability of failure of the
closed loop piping is deemed negligible."

17.b In the section quoted above, the only design criterion mentioned for a closed loop
system inside the containment is the ability to withstand a higher pressure than the
containment design pressure. However, if the intention is to take credit (in the PRA
analysis) for the closed loop as a barrier that precludes leakage or flow of containment
atmosphere out of the containment during an accident, then the design should meet
standard design criteria, which are more extensive. Regulatory Guide 1.141,
"Containment Isolation Provisions for Fluid Systems," dated April 1978, endorses
American National Standard N271-1976/ANS-56.2, "Containment Isolation Provisions
for Fluid Systems," dated June 28, 1976. Section 3.5, "Criteria for Closed Systems
Inside Containment," of this standard, states a number of additional design criteria, such
as Safety Class 2. Discuss this seeming discrepancy and any effect it may have on the
risk assessments made in the TR.

BWROG Response:

The calculations consider the probability of a break in a closed system. The
calculations also assume that the closed loop acts as a barrier that precludes
leakage or flow of containment atmosphere out of the containment during an
accident. However, it is based on the fact that the typical containment design
pressures are about 45 psig while the closed pipes can withstand much higher
pressure. All this means is that if the containment pressure is high, the potential
for leakage into the piping is negligible. Meeting the stated RGs is not a
necessary condition for this position.

18. Section 6.1 states:

It is currently recommended that the 7 day AOT would apply to all PCIVs
included within Condition A, C and E of the current Technical Specifications.

However, the Executive Summary states:

The scope of the analysis included all PCIVs except the Main Steam Isolation
Valves (MSIVs) and the ones in the Feedwater system. Based on the results of
the analysis, the acceptance criteria for AOT extension were not met for the Low
Pressure Core spray (LPCS) PCIVs for BWR 5/6 plants and the Shutdown
Cooling Suction PCIVs for all BWRs.

Also, Section 6.3.2.1.a. states:

The PCIV AOT is assumed to increase from its current duration of 4, 24, or 72
hours to a proposed duration of 168 hours for all PCIVs with the exception of
Main Steam and Feedwater.

Clarify the seeming discrepancies among these sections.

BWROG Response:
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-- -

As stated in the Executive Summary, the scope of the analysis included all
PCIVs except the Main Steam Isolation Valves (MSIVs) and the Feedwater
isolation valves. Based on the results of the analysis, the acceptance criteria for
AOT extension were not met for the Low-pressure Core spray (LPCS) PCIVs for
BWR 5/6 plants and the Shutdown Cooling Suction PCIVs for all BWRs.

It is agreed that the last sentence in Section 6.1 could be misinterpreted and will
be revised as follows:

"The objective of this analysis is to revise the current 4, 24, and 72 hours AOT to
a 7 day AOT for all PCIVs included within Condition A, C and E of the current
Technical Specification that can be supported by analysis. The AOTs for the
Main Steam Isolation Valves (MSIVs) and Feedwater isolation valves are
specially excluded from this analysis. Vacuum breakers are covered by other
Technical Specification sections and are therefore not included in this analysis
scope.. "

In addition, Section 6.3.2.1a will be revised as follows:

'For purposes of this analysis, the PCIV AOT is assumed to increase from its
current duration of 4, 24, or 72 hours to a proposed duration 168 hours for all
PCIVs with the exception of Main Steam Isolation Valves and Feedwater
isolation valves. -

The following additional revisions will be made to other sections:

ABSTRACT

'The analyses conclude that plant safety and operational improvements can be
achieved by extending the AOT for selected primary containment valves
supported by analysis from the current 4, 24, or 72 hours to 7 days in order to
perform on-line maintenance, repair, or testing. Main Steam Isolation Valves
(MSIVs) and Feedwater isolation valves were specifically excluded from the
scope of these analyses. Vacuum breakers are covered by other Technical
Specification sections and are therefore not included in this analysis scope."

PURPOSE

'This proposed modification applies to those selected PCIVs addressed by
Condition A, C, and E of Section 3.6.1.3 of NUREG-1433, revision 2 (Attachment
1) and Section 3.6.1.3 of NUREG-1434, Revision 2 (Attachment 2) which are
supported by analysis. Main Steam Isolation Valves (MSIVs) and Feedwater
isolation valves were specifically excluded from the scope of these analyses.
Vacuum breakers are covered by other Technical Specification sections and are
therefore not included in this analysis scope.

2.1 DEFINITION OF PRIMARY CONTAINMENT ISOLATION VALVE (Last
Paragraph)
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"Main Steam Isolation Valves (MSIVs) and Feedwater isolation valves were
specifically excluded from the scope of these analyses. Vacuum breakers are
covered by other Technical Specification sections and are therefore not included
in this analysis scope. In addition, this study does not include an evaluation of
the AOTs associated with Secondary Containment Isolation Valves and
containment valves covered by other Technical Specification sections."

4.1 IMPROVED STANDARD TECHNICAL SPECIFICATION GUIDANCE

'This report provides risk-informed justifications for selected AOT extensions
supported by analysis corresponding to the actions in response to either
Condition A, Condition C, or condition E as defined in NUREG-1433/4. Main
Steam Isolation Valves (MSIVs) and Feedwater isolation valves were specifically
excluded from the scope of these analyses. Vacuum breakers are covered by
other Technical Specification sections and are therefore not included in this
analysis scope.

6.3.2.4 RISK ASSESSMENT OF AOT EXTENSION FOR CLASS A
CONTAINMENT PENETRATIONS

Second to last sentence of first paragraph, change to: "The proposed PCIV AOT
extension considered in this report is not applicable to MSIVs and Feedwater
isolation valves."

19. In the cover letter it is stated that "-acceptance criteria for AOT extension were not
met for the LPCS PCIVs for BWR 5/6 plants-" Explain how the criteria for low pressure
coolant injection (LPCI) PCIV for all boiling water reactors (BWRs) and core spray (CS)
PCIVs were met for BWR 3/4/5 plants.

BWROG Response:

Section 6.3.2.6.1.1 of the report shows how the acceptance criteria were met for
the LPCI PCIV for all BWRs and LPCS PCIVs for all BWR 3/4 plants. The
penetrations for these systems have three valves available to isolate the high-
pressure fluid from the low-pressure piping. Two of these valves are CIVs and
the third valve is a high pressure valve in the low pressure injection system. The
piping upstream of the CIV to the third valve is also high pressure. A schematic
of this three valve configuration is shown in the revised Figure 6.3-9 given in the
response to RAI 22.

Systems with two high-pressure valves (LPCS for BWR 5/6 plants and Shutdown
Cooling Suction for all BWRs) do not meet the core damage and large release
acceptance criteria. Therefore, a Technical Specification change is NOT
requested for systems in this class with two isolation valves.

20. Section 6.2, ECCS Isolation Valves, states that "-while inoperability of a single Si
isolation valve to open may render the system technically INOPERABLE. The system
remains fully capable of meeting the intent of LOCA event mitigation (that is, the
systems remains functional)."

All emergency core cooling systems (ECCS) are assumed in the loss-of-coolant
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accident (LOCA) analyses. If a CS system pump is out for maintenance and the safety
injection (SI) valve of the remaining CS is assumed to be inoperable, complete spray
system is lost. Explain how the ECCS will mitigate the LOCA event in this scenario,
including post-accident long term core cooling.

BWROG Response:

The complete paragraph from which the NRC quote is taken is as follows:

MECCS Isolation Valves"

"in the case of ECCS Safety Injection (SI) isolation valves
(LPCI/HPCS(HPCI)/LPCS isolation valves), the unavailability of one SI flowpath
will not compromise the ability of the ECCS to mitigate a LOCA. Thus, while
inoperability of a single SI isolation valve to open may render the system
technically INOPERABLE, the system remains fully capable of meeting the intent
of LOCA event mitigation (that is, the system remains functional)."

What is meant here is that if a single SI flowpath or loop in
LPCI/HPCS(HPCI)ILPCS is unavailable, the remaining SI loops in ECCS remain
fully capable of meeting the intent of LOCA event mitigation (that is, the ECCS
remains functional). For BWR 3/4 plants, there are two low pressure loops for
core spray. For BWR 516 there is a single low pressure core spray loop (LPCS)
and a high pressure core spray loop (HPCS).

The NRC described scenario of a CS system pump out for maintenance and the
SI valve of the remaining CS inoperable is governed by the ECCS Technical
Specification (TS), not the PCIV TS. The applicable ECCS TS for this condition
requires immediate entry into LCO 3.0.3.

The following changes to the text will clarify this:

"Thus, while inoperability of a single SI isolation valve to open may render the
subsystem technically INOPERABLE, the ECCS remains fully capable of
meeting the intent of LOCA event mitigation (that is, the ECCS remains
functional)."

21. In Section 6.3.2.1, General Assumptions/input, in the exception category, low
pressure core spray/high pressure core spray (LPCS/HPCS) and shutdown cooling
(SDC) valves are not included. Explain why these valves need not be included.

BWROG Response:

Section 6.3.2.1 lists the exceptions prior to doing the risk evaluation. The
outcome of the evaluation is that the LPCS (BWR 5/6) and SDC (all BWRs)
valves do not meet the acceptability criteria (Section 6.3.2.6.1.1). It would
therefore be inappropriate to include exceptions determined from the analysis in
the General Assumptions/input Section.

22. In Section 6.3.2.6.1.1, Impact on ISLOCA for Securing a PCIV in Locked Open
Position, the staff has the following questions:
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a. P 6-39, last sentence, it is stated that "Some systems in this class have three
valves available to isolate the high pressure fluid system from the low pressure
piping, 2 of those valves being PCIVs." Identify the systems which have three
valves.

b. P 6-40, under penetrations with three high pressure valves, the following low
pressure injection systems are listed:

LPCI injection
CS Injection
LPCS
SDC Suction

These systems are low pressure systems. Explain the location of the high
pressure isolation valves in these systems.

BWROG Response:

(a) The systems with three valves are listed on page 6-40 and copied below:

"The resulting ICCDP and ICLERP for penetrations in this class that have three
high-pressure valves is well below the acceptance criteria of 5E-07 and 5E-08,
respectively. Penetrations with three high-pressure valves are:

* Steam to HPCI, RCIC and RHR

* LPCI Injection

* HPCI Injection

* HPCS Injection

* RCIC Injection

* Core Spray Injection (BWR3/4)

* Head Spray

(b) The low-pressure systems listed on page 6-40 with three high-pressure
valves are LPCI Injection for all BWR plants and Core Spray Injection for BWR
3/4 plants. The low-pressure systems with two high-pressure valves which do
not meet the acceptance criteria are LPCS for BWR 5/6 plants and Shutdown
Cooling Suction for all BWR plants.

In the BWR design, certain low-pressure systems, such as those listed above,
are connected to the reactor or reactor coolant systems, which normally operate
at high-pressure (approximately 1050 psi). The low-pressure systems operate
only after the reactor is depressurized. When the reactor is at high-pressure,
high-pressure valves ensure that the high-pressure piping stay isolated from the
low-pressure piping. The interfacing systems LOCA calculations address the
scenarios when the low-pressure piping gets accidentally over-pressurized.
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A typical schematic of a LPCI line penetration is shown in Figure 6.3-9.for a Mark
IlIl containment design. This representation also applies to the Mark I and 11
containment designs. The figure shows that a typical LPCI line includes a motor-
operated valve, which is located outside the containment, is normally closed and
opens automatically. There is a testable check valve inside the containment that
is used for pressure isolation. Not shown in this figure is a third valve (motor-
operated) outside containment that is applicable for some low-pressure systems.
The low-pressure systems with two and three high-pressure valves are listed on
page 6-40 of Section 6.3.2.6.1.1.

The following revised Figure 6.3-9 shows the location of the third valve.

Figure 6.3-9
Case E-1: Schematic of Penetration Connected to LPCI Line

The LPCI line motor-operated PCIV is credited in the PSA model(s). The
inoperability of a PCIV has the potential for impacting CDF and LERF,
regardless of whether the affected valve is secured in the open or closed
position...

23. Submit the marked-up TS changes where the AOTs are changed.

BWROG Response:

Marked-up TS changes will be given in the TSTF which will be submitted with
NEDC report.

24. Attachments I and 2 to NEDC-33046, "Technical Justification to Support Risk-
Informed Primary Containment Isolation Valve AOT Extensions for BWR Plants," are
unmarked copies of Improved Standard Technical Specification (ISTS) 3.6.1.3, "Primary
Containment Isolation Valves (PCIVs)," from NUREG-1433, "Standard Technical
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Specification - General Electric Plants- BWR/4," and NUREG-1434, "Standard
Technical Specification - General Electric Plants - BWR/6," respectively. While the title
and specification itself for attachment 2 seems to reflect the BWR/6 specification, the
header at the bottom of some of the pages indicates that it is the BWR/4 specifications.
Correct this discrepancy.

BWROG Response:

The Standard Technical Specifications given in Attachments I and 2 will be
deleted from the report. Marked-up TS changes will be given in the TSTF which
will be submitted with NEDC report.

25. A statement is made in the Executive Summary and in Section 2.2 of NEDC-33046
which states that, "The scope of the analysis included all PCIVs except the Main Steam
Isolation Valves (MSIVs) and the ones in the Feedwater system. Based on the results
of the analysis, the acceptance criteria for AOT extension were not met for the Low
Pressure Core Spray (LPCS) PCIVs for BWR 5/6 plants and the Shutdown Cooling
Suction PCIVs for BWR 5/6 plants and the Shutdown Cooling Suction PCIVs for all
BWRs." The staff does not agree that the phrase "all PCIVs" is the correct terminology
to use for this report. (See question 26). The staff does not believe that the BWROG
has looked at every PCIV penetration at all the BWR plants and verified that they meet
the specific criteria in the TR. It is assumed that a licensee submitting a plant TS
amendment to revise the PCIV TS to take advantage of the extended AOT would
verify that the TR is applicable to the containment penetrations at the plant. This
plant-specific verification may result in some penetrations/PCIVs for which the TR does
not apply or the licensee's own evaluation results in an unacceptable risk, thus the AOT
extension would not be allowed for those penetrations. The TR does not address this
aspect nor show how it would be addressed in the STS. Revise these TR sentences and
provide a draft sample marked-up STS to address this concern.

BWROG Response:

As part of the topical report, BWROG has completed a detailed survey of all the
plants PCIV configurations. Each plant had to respond to two sets of surveys: a)
relating to plant CDF values and related information, and b) survey related to
PCIV configuration.

The results of the first survey were used to come up with envelope values for
PRA-related information.

In the second survey, each plant was given a set of PCIV configurations, which
showed typical systems covered by each configuration, and the plant was
required to verify if the ones in the survey covered their PCIV configurations. The
plants responded to the survey and the responses are documented in the design
record file and available for audit.

It is reasonable to require that each Licensee confirm that the following when
they seek to extend their AOTs:

a). The PCIV configurations in the plant match the ones analyzed in the
report
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b). The PRA values for the plant are bounded by the ones used in the report.

For PCIVs where these two requirements are not met, the Licensee will have to
make plant-specific justifications.

The above requirements will be added to the PCIV AOT report.

26. A statement is made in the Executive Summary and in Section 2.2 of NEDC-33046
which states that, "The scope of the analysis included all PCIVs except...". The staff
believes that "all PCIVs" were not evaluated in this TR. The TR states in Sections 1.0,
"Purpose"; 2.0, "Scope of Proposed Change to Technical Specifications"; and 4.0,
"Summary of Applicable Technical Specifications" that the AOT extension applies to
penetrations addressed by STS 3.6.1.3, Condition C. STS 3.6.1.3, Condition C applies
to two types of penetrations with a single PCIV - penetrations with a closed system and
penetrations without a closed system (opened). The TR addresses various types of
penetrations with a single PCIV and a closed system, but does not seem to address
penetrations with a single PCIV and an open system. Provide a discussion to show that
the TR is applicable to penetrations with a single PCIV and an open system or revise the
report to exclude these penetrations from the AOT extension. (See question 25).

BWROG Response:

We believe we have included all the configurations we have in BWRs. A
statement will be added to the NEDC report that the proposed AOT changes do
not apply to an open system with a single PCIV.

27. The TR states in Sections 1.0, 2.0, and 4.0 that the proposed modification applies to
PCIVs addressed by STS 3.6.1.3, Conditions A, C, and E. STS 3.6.1.3, Condition E
specifies the remedial actions to be taken when purge valve leakage is not within limits
for those designs in which the purge valve leakage rate can be measured separately for
each purge valve. STS 3.6.1.3, Condition D also specifies the remedial actions to be
taken when purge valve leakage is not within limits, but it applies to those designs in
which the purge valve leakage rate cannot be measured separately for each purge
value. In addition, STS 3.6.1.3, Condition D specifies the remedial actions to be taken
and AOTs for various types of PCIV leakage not within limits. It is unclear from the
discussions in the TR as to why the purge valve leakage AOT (Condition E) can be
extended, since the leakage has more to do with containment integrity with regards to
10 CFR Part 50, Appendix J rather than valve inoperability. In addition, if it is
acceptable to increase the AOT for purge valve leakage in Condition E, why isn't it also
acceptable to increase the AOT for purge valve leakage in Condition D, as well as the
other PCIV leakage AOTs, since the actions are similar per the Bases discussion for
Condition D? Restoration of leakage limit can be accomplished by isolating the
penetration. Provide a discussion on why the AOT extension is applicable only to purge
valve leakage AOT in Condition D as well as to the other PCIV leakage AOTs in
Condition D.

BWROG Response:

The BWROG analysis supports extension of the AOT to 7 days for one or more
penetration flow paths with one containment purge valve inoperable in a flow
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path. The revised STS 3.6.1.3 Condition E would have to be written to allow a 7
days AOT for one containment purge valve inoperable in one or more penetration
flow paths and 24 hours AOT when there are more than one inoperable purge
valves in any penetration flow path. Some plants do not have the capability to
determine which individual PCIV in a flow path is outside the allowable leakage
limits. For these plants, the proposed AOT extension for Condition E for a single
PCIV in a flow path would offer no benefit. The BWROG has concluded any
benefits derived from this change are outweighed by the required complexity
associated with implementing the change. Therefore, the BWROG has decided
to withdraw the proposed 7 day AOT extension for STS 3.6.1.3 Condition E.

Condition D includes EFCV leakage rate not within limit. The specified AOT for
EFCV leakage is 72 hours which is the same as the AOT for Condition C. The
analysis for extending the 72 hour AOT for EFCVs (Condition C) supports the
AOT extension for EFCV leakage in Condition D. Therefore, the TS markup will
reflect this change to Condition D.

28. STS 3.6.1.3, Condition G specifies the remedial actions to be taken when the
required actions and associated completion times of Conditions A, B, C, D or E are not
met during movement of recently irradiated fuel assemblies. Recently irradiated fuel
assemblies is defined in the Bases and in Technical Specification Task Force (TSTF) -
51 as fuel that has occupied part of a critical reactor core within the previous [)X days,
due to radioactive decay. The staff has reviewed a number of TSTF-51 amendment
requests over the last few years, in which 'recently" has been defined as low as 24
hours and as high as 28 days. Some recent BWR TSTF-51 requests have proposed
24 hours for "recently." The TR is mute on this area. Since Condition G is only entered
if the completion times specified in Conditions A, B, C, D, or E are exceeded, the
proposed AOT extension of 7 days could negate the changes made in and the analyses
done for this specification by TSTF-51. Provide a discussion on how the proposed
AOT extension will be affected by TSTF-51 in this specification and what STS changes
may need to be made to accommodate both of these conditions.

BWROG Response:

The Applicability for Technical Specification 3.6.1.3 for PCIVs includes Modes 1,
2, and 3 and when associated instrumentation is required to be OPERABLE per
LCO 3.3.6.1, 'Primary Containment Isolation instrumentation." Although STS
Condition G is theoretically possible, it is high unlikely and physically impractical
for plants to move recently (within 7 days) irradiated fuel during Modes 1, 2, or 3
when a PCIV AOT would be in effect. The only instrumentation specified in LCO
3.3.6.1 that is applicable for Mode 5 when irradiated fuel assemblies are moved
is Reactor Vessel Water Level 3 for Shutdown Cooling System Isolation. The
valves associated with this instrumentation are normally closed during reactor
operation and open during RHR shutdown cooling operation. The suction valves
close on reactor water level 3 to prevent loss of react6r coolant. The shutdown
cooling suction isolation valves were analyzed as part of Case E-1 in the report.
The analysis concluded that these valves do not meet the acceptance criteria
and therefore no change in AOT was proposed for these valves. Based on the
above, the proposed AOT extension to 7 days will not be affected by TSTF-51
and no further STS changes are required.
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29. Section 1.0 of NEDC-33046 states that the report has been prepared in the same
format as the CEOG report for AOT extension of containment isolation values. Section
2.1, "Definition of Primary Containment Isolation Valve" states that the report does not
include an evaluation of the AOTs associated with secondary containment isolation
valves (SCIVs). While some pressurized water reactors (PWRs) do not have a
secondary containment, there is no STS requirement for PWR-SCIVs. However, all
BWRs do have secondary containments and do have STS requirements for SCIVs and
drywell isolation vales for the BWRI6 plants. By not addressing the AOTs for SCIVs and
drywell isolation valves, the TR creates a problem. Currently, STS 3.6.1.3 actions for
most PCIVs are more restrictive than the STS actions for SCIVs and drywell isolation
valves because they are the primary isolation boundary for design basis accidents
(DBAs). By relaxing the AOTs for PCIVs and modifying the STS accordingly, it results
in the actions for SCIVs and drywell isolation valves being the more restrictive STS by a
very large margin (4 hours to 8 hours versus 7 days to 8 hours - PCIV AOT to
SCIV/drywell AOT respectively). Licensees proposing to implement this TR into their
plant TS, would probably object to the secondary boundary TS being substantially more
restrictive than the primary boundary and thus the staff could be faced with a multitude
of different SCIV/drywell isolation valve AOTs based on a variety of justifications. This
would be unacceptable since the intent of the STS is consistency. The staff believes
that if changes to one specification has an impact or effect on other specification
actions, then the other specification actions should be evaluated with respect to the
proposed change and modified accordingly. Since the PCIV AOT extension has an
impact on the SCIV/drywell isolation valve AOT, the TR should be modified to evaluate
and propose AOT extension for the SCIVs and drywell isolation valves on a
risk-informed basis.

BWROG Response:

It is recognized that the scope of the BWROG AOT extension was limited to
primary containment isolation valves. The primary reason for this focus was
based on the potential benefits to be derived with implementation of the
proposed AOT extension for PCIVs. Although it may be possible to provide a
similar analysis and change basis for secondary containment vales (SCIVs), it
was determined the benefits from implementation of similar AOT extension for
SCIVs at the current time are not as cost beneficial as for the PCIV AOT
extension. The primary reason for this is that for the majority of BWR plants, the
SCIVs are more easily accessible for maintenance and repair and do not have
the same hardships as PCIVs. The BWROG feels that the proposed AOT
change for PCIVs with no change to the SCIV AOTs will have no adverse impact
on plant operations.
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Additional Changes Made to NEDC-33046, February 2002

1. Delete Attachment I and 2 and make necessary changes to text where these
Attachments are referenced. These Attachments are not necessary since the
information will be part of the marked-up Technical Specification.

2. Table 6.3-3, page 6-47, the risk ratios appearing in the last two columns are
incorrect. The risk ratios in the last two columns are given in the Attached
corrected Table 6.3-3.

3. Page 6-40, last paragraph, change "This configuration DOES NOT MEET either
acceptance criteria" to 'This configuration DOES NOT MEET the acceptance
criteria for ICLERP".

4. Page 6-11, Figure 6.3-1 and page 6-20, Figure 6.3-4 show the normally open
valves. These valves should be shown as normally closed valves. See Attached
corrected Figures.
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Corrected Table 6.3-3

Table 6.3-3
Summary of Plant Risk for Proposed PCIV AOT Extension

Seismic
Effect on Position of ICCDP ICLERP

Piping INOPERAB Proposed Risk Ratio Risk Ratio

Class Description Y I N LE PCIV AOT (Days) ICCDP ICLERP (Note 4) (Note 5)

A 1. PCIVs in penetrations connected directly to (Note 1) OPEN 7 0 3.05E-9 0 6.10E-2
containment atmosphere and outside environment

2. PCIVs in penetration connected directly to OPEN 7 0 1.87E-12 0 3.74E-5
containment atmosphere and closed loop system .
outside containment 4 OPEN 7 0 1.15E-9 0 2.301E-2

3. PCIVs in penetrations connected to 4 OPEN 7 0 1.87E-12 0 3.74E15
containment atmosphere and open loop system 4 OPEN 7 0 1.15E-9 0 2.30E-2
outside containment

B 1. PCIVs in penetrations connected to Reactor OPEN 7 i.58E-10 1.58E-10 3.16E-4 3.16E-3
Coolant sample lines - OPEN 7 1.27E-1 I 1.27E-1 I 2.54E-5 2.54E-4

2. PCIVs in penetrations conneced to RWCU 4 OPEN 7 9.1 IE-9 9.1 E-9 1.82E-2 1.821E-l
(Note 3) OPEN 5.18E-12 5.18E-12 1.04E-5 1.04E.4

C 1. PCIVs in penetrations connected containment OPEN 7 8.79E-9 5.39E-12 1.76E-2 1.08E-4
cooling units (PCIVs outside and closed loop
inside) 4 OPEN 7 2.47E-10 4.94E.3

2. PCIVs in penetrations connected containment 4 OPEN 7 8.79E-9 1.54E-14 1.76E-2 3.08E.7

cooling units (PCIVs inside and outside) 4 OPEN 7 1.15E-9 2.30E-2

D PCIVs in penetrations connected to containment (Note 2) OPEN 7 Neg Neg Neg Neg
atmosphere pressure detector

E 1. PCIVs in penetrations used to support Reactor (Note 2) OPEN 7 1.66E-1 I 1.66E- I 3.32E-5 3.32 E-4
Coolant Inventory Control Safety Function -
coolant injection

2. PCIVs in penetrations used to support (Note 2) OPEN 7 0 1.77E-12 0 3.54E.5
Containment Heat Removal safety function using
containment sprays

3. PCIVs in penetrations connected to the (Note 2) OPEN 7 0 6.55E-10 0 1.31E-2
Suppression Pool II_
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Notes for Table 6.3-3:
1. The associated piping located downstream of the PCIV outside Containment is open to the environment. The associated plant risk for this penetration is not impacted by a

seismic event.
2. Associated piping outside the containment is seismically qualified.
3. ICLERP is bounded by penetration connected to an open loop cooling water system.
4. ICCDP risk ratio is defined as the ratio of the estimated ICCDP to RG 1.177 acceptance criteria of 5.OE-7.
5. ICLERP risk ratio is defined as the ratio of the estimated ICLERP to RG 1.177 acceptance criteria of 5.0E-8.
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Corrected Figure 6.3-1

Primary
Containment

/ rywell\

* Suppression

Figure 6.3-1
Case A-1: Schematic of Penetration Connected Directly to Containment

Atmosphere and Outside Environment
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Corrected Figure 6.3-4

Primary
Containment

| _ . Supression _._

Figure 6.34
Case B-I: Schematic of Penetration Connected to Reactor Coolant Sample Line
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Attachment 3

BWROG Comments on Draft Safety Evaluation for NEDC-33046



K. S. Putnam, Chairman
Tel: (319) 851-7238BWR OWNERS' GROUP Fax:(319)851-7364

Ken.putnamanmcco.com
Nuclear Management Company * Duane Amold Energy Center * 3277 DAEC Road * Palo, IA, 52324

Project No. 691

BWROG-04024
September 10, 2004

Bo Pham
BWROG project Manager
Office of Nuclear Reactor Regulation
Washington, DC 20555-0001

Subject: BWROG COMMIENTS ON DRAFT SAFETY EVALUATION FOR NEDC-33046,
"TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED PRIMARY
CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWVR PLANTS"

The BWROG appreciates this opportunity to review and comment on the draft Safety Evaluation (SE) for
the subject NEDC. We also appreciate the discussion we had with the Staff via conference call on August
27, 2004. The major BWROG comments on the draft SE are included below; they are focused on Section
3.4. Attached is a table of additional comments that should be constructive in developing the final SE.
These comments are numbered corresponding to the requirements of Section 3.4 of the draft SE:

1. Licensees will assess 1) their plant valve configurations for compliance with those of the topical
report, and 2) their plant specific risk values against Tables 6.3-1 and 6.3-2 of the topical report.
The BWROG suggests revising this requirement to read, "Because not all penetrations have the
same impact on CDF, LERF, ICCDP, or ICLERP, a licensee's application verifies the
applicability of NEDC 33046, including verification that the PCIV configurations for the specific
plant match the LTR and the risk parameter values used in the LTR are bounding for the specific
plant. Any additional PCIV configurations or non-bounding risk parameter values not evaluated
by the LTR should be included in the licensee's plant specific analysis. (Note that PCIV
configurations or non bounding risk parameter values outside the scope of the LTR will require
staff review of the specific penetrations and related justifications for the proposed completion
times)."

2. The BWROG agrees to provide either generic or plant specific evaluation of external event risk.
3. The BWROG pointed out to the Staff during the conference call that no components could be

taken out of service for maintenance without a specific risk evaluation as required by current
regulation [I OCFRO5.65 (a)(4)]. If the Staff desires a declarative statement regarding compliance
to the maintenance rule and Regulatory Guide 1.182, licensees can accommodate such a statement.
The BWROG understood as a result of the conference call that commitment to Regulatory Guide
1.182 was all that the Staff had in mind as a CRMP, and therefore, the concept of CRMP can be
eliminated. It was also pointed out that PCIV AOT LERF assessments were not required of the
CEOG, therefore it is suggested that the last sentence of this requirement be eliminated.

4. As discussed during the conference call, present Technical Specifications (3.6.1.1) already
partially addresses this Staff request. The requirement is restated to be consistent with the CEOG
requirement addressing Staff common cause concerns. The BWROG suggests revising the



wording of this requirement to read, "The licensee's application verifies the OPERABILITY of
the remaining PCIV(s) in the applicable penetration flow path before entering the Completion
Time for the inoperable PCIV."

5. The SE states that the BWROG committed to assess the risk associated with PCIV maintenance
and to develop unavailability targets for PCIVs within the scope of the maintenance rule. In fact
compliance with the maintenance rule already requires this and the draft SE requirement for
multiple valve assessments is already discussed in requirements #3 and #4. It appears to the
BWROG that this requirement is redundant to existing requirements and the discussion of
requirement #3 and #4. This was not required of the CEOG; therefore, this requirement should be
eliminated.

6. As discussed during the conference call, uncertainty analysis is part of the topical report. An
evaluation of uncertainties is part of the normal assessment done for risk by licensees. Based on
the conversation during the conference call, the BWROG assumes that no new plant specific work
is needed to accommodate this requirement. Also, this was not required of the CEOG. It is
suggested that the requirement be eliminated.

7. During the conference call it was agreed that the draft SE could state that the licensee agreed to
meet the requirements of Regulatory Guides 1.174 and 1.177. The BWROG suggests revising this
requirement to read, "The licensee's shall verify the specific plant PRA quality is acceptable for
this application." This would eliminate any confusion due to a reference to the internal SE Section
3.3.1.1.

8. During the conference call, it was agreed that valves with specific ECCS functions other than
containment isolation have Technical specifications associated with the ECCS functions;
therefore, this requirement can be eliminated.

9. During the conference call, it was pointed out that open piping systems outside of containment are
addressed as configurations required by requirement #1 to be evaluated. There did not appear to
be justification to call out these configurations for special mention. It is recommended that this
requirement be eliminated.

Respectfully yours,

Kenneth S. Putnam
BWR Owners' Group Chairman

Attachment: Additional Comments on Staff Draft SE

cc: J. E. Conen, BWROG Vice Chairman
BWROG Primary Representatives
BWROG RITS Committee
B. Bradley, NEI



Attachment

ADDITIONAL COMMENTS ON THE NRC DRAFT SE FOR NEDC-33046,
"TECHNICAL JUSTIFICATION TO SUPPORT RISK-INFORMED PRIMARY

CONTAINMENT ISOLATION VALVE AOT EXTENSIONS FOR BWR PLANTS"

Page# Line # Comment
1 28 "secondary containment PCIVs" is not correct. Change to "secondary

containment isolation valves and dampers".
2 11-23 The restrictions on Purge/Vent valves (Condition E) and limiting

Condition D to only EFCVs are not listed in Sections 3.4 or 3.6. Will
the LTR be revised as part of the "-A" version to reflect the RAIs?
Otherwise, where is it documented that the LTR does not allow the
extension on these valves.

2 26-31 The discussion of the differences between AOT and CT does not
make sense, is not recognized by the TS community, and adds no
value to the discussion and should be deleted. Retain only the first
and last sentence in this paragraph.

3 15-16 The imbedded requirement for licensees to submit plant-specific
information is not needed in this specific context and should be
deleted.

8 31-33 Last bullet implies an implementation requirement that is not
specifically listed anywhere else in the SE, such as Section 3.4. IF it
was intended under Item 4 ("Regarding maintenance activities where
the pressure boundary would be broken, a licensee confirms that the
assumptions and results of the LTR remain valid."), then Item 4 is too
vague and needs to be made specific to this issue.



Attachment 4

List of Changes and Original Pages from NEDC-33046, February 2002,

Revised in Accepted Version of NEDC-33046-A



Changes to Original NEDC-33046, Dated February 2002

1. Title page - change date to January 2005 and document number to NEDC-33046-A.

2. Page iii/iv, second paragraph - per RAI 18 and 27 resolution, change first sentence to:

"The analyses conclude that plant safety and operational improvements can be achieved by
extending the AOT for selected primary containment valves supported by analysis from the
current 4 or 72 hours to 7 days in order to perform on-line maintenance, repair, or testing.
Main Steam Isolation Valves (MSIVs) and Feedwater isolation valves were specifically
excluded from the scope of these analyses. Vacuum breakers are covered by other
Technical Specification sections and are therefore not included in this analysis scope."

3. Page ix/x, ATTACHMENTS - per RAI 24 resolution, delete Attachments 1 and 2. Per NRC
Final Safety Evaluation, add the following attachments:

1 NRC Request for Additional Information (RAI) on NEDC-33046

2 BWROG Responses to NRC Request for Additional Information On NEDC-33046

3 BWROG Comments on Draft Safety Evaluation for NEDC-33046

4 List of Changes and Original Pages from NEDC-33046, February 2002, Revised in
Accepted Version of NEDC-33046-A

4. Page xiii/xiv, first paragraph, first sentence - per RAI 27 resolution, delete "24".

5. Page xiii/xiv, forth paragraph - per RAI 25 and 26 resolutions add the following at the end of
the paragraph:

"In addition, the proposed AOT changes do not apply to an open system with a single
PCIV.

Each Licensee will confirm the following when they seek to extend their AOTs:

a) The PCIV configurations in the plant match the ones analyzed in the report.

b) The PRA values for the plant are bounded by the ones used in the report.

For PCIVs where these two requirements are not met, the Licensee will have to make
plant-specific justifications."

6. Page 1-1, first paragraph, second sentence - per RAI 27 resolution, delete "24".

7. Page 1-1, first paragraph, third and forth sentences - per RAI resolutions 18 and 27, delete
sentences and replace with:



"This proposed modification applies to those selected PCIVs addressed by Condition A, C,
and D (EFCV Leakage Rate) of Section 3.6.1.3 of NUREG-1433, revision 2 and Section
3.6.1.3 of NUREG-1434, Revision 2 which are supported by analysis. Main Steam Isolation
Valves (MSIVs) and Feedwater isolation valves were specifically excluded from the scope of
these analyses. Vacuum breakers are covered by other Technical Specification sections and
are therefore not included in this analysis scope."

8. Page 2-1, last paragraph - per RAI resolution 18, delete sentence and replace with:

"Main Steam Isolation Valves (MSIVs) and Feedwater isolation valves were specifically
excluded from the scope of these analyses. Vacuum breakers are covered by other Technical
Specification sections and are therefore not included in this analysis scope. In addition, this
study does not include an evaluation of the AOTs associated with Secondary Containment
Isolation Valves and containment valves covered by other Technical Specification sections."

9. Page 2-2, first paragraph, first sentence - per RAI resolution 27, change "Condition E" to
"Condition D (EFCV Leakage Rate)", change "Action E.1" to "Action D.1" and delete "24".

10. Page 2-2, first paragraph, second to the last sentence - per RAI 26 resolution, delete "In
addition, there were" to "There were".

11. Page 2-2, first paragraph, end of paragraph - per RAI resolutions 25 and 26, add the
following:

"In addition, the proposed AOT changes do not apply to an open system with a single
PCIV.

Each Licensee will confirm the following when they seek to extend their AOTs:

a) The PCIV configurations in the plant match the ones analyzed in the report.

b). The PRA values for the plant are bounded by the ones used in the report.

For PCIVs where these two requirements are not met, the Licensee will have to make
plant-specific justifications."

12. Page 4-1, second paragraph, first sentence - per RAI 18 and 27 resolutions, delete sentence
and replace with:

"This report provides risk-informed justifications for selected AOT extensions supported by
analysis corresponding to the actions in response to either Condition A, Condition C, or
condition D (EFCV Leakage Rate) as defined in NUREG-1433/4. Main Steam Isolation
Valves (MSIVs) and Feedwater isolation valves were specifically excluded from the scope of
these analyses. Vacuum breakers are covered by other Technical Specification sections and
are therefore not included in this analysis scope."

13. Page 4-2, paragraphs 4 and 5 - per RAI resolution 27, delete paragraphs and replace with:



"Condition D Applicability: EFCVLeakage Rate Not Within Limit.

When in Condition D, excess flow check valve (EFCV) leakage rate is not within limits. The
AOT for the required action is 72 hours. The required action is to restore the leakage rate
within limit."

14. Page 4-2, last two paragraphs - per RAI resolution 27, delete "24 hours".

15. Page 5-2, first paragraph, third sentence - per RAI resolution 17 a, delete sentence and
replace with: "As a result, the probability of failure of the closed loop piping is deemed
negligible."

16. Page 5-2, Section 5.2.1, first paragraph, first sentence - per RAI resolution 27, delete "24".

17. Page 5-2, Section 5.2.1, end of last sentence of section - per RAI resolution 10, insert the
following:

"The proposed AOT of 168 hours is judged to be adequate for on-line maintenance. This
report assumes a single AOT of 168 hours per year in calculating the risks associated with
the proposed AOT."

18. Page 6-1, Section 6.1, last paragraph, first sentence - per RAI resolution 27, delete "24".

19. Page 6-1, Section 6.1, last paragraph, last sentence -per RAI resolutions 18 and 27, delete
sentence and replace with:

"The objective of this analysis is to revise the current 4 and 72 hours AOT to a 7 day AOT
for all PCIVs included within Condition A, C and D (EFCV Leakage Rate) of the current
Technical Specification that can be supported by analysis. The AOTs for the Main Steam
Isolation Valves (MSIVs) and Feedwater isolation valves are specially excluded from this
analysis. Vacuum breakers are covered by other Technical Specification sections and are
therefore not included in this analysis scope."

20. Page 6-3, first paragraph, last sentence - per RAI resolution 20, delete sentence and replace
with:

"Thus, while inoperability of a single SI isolation valve to open may render the subsystem
technically INOPERABLE, the ECCS remains fully capable of meeting the intent of LOCA
event mitigation (that is, the ECCS remains functional)."

21. Page 6-3, Section 6.3.1, first sentence -per RAI resolution 27, delete "24".



22. Page 6-4, Section 6.3.2.1, paragraph a - per RAI resolutions 18 and 27, delete this paragraph
and replace with:

"For purposes of this analysis, the PCIV AOT is assumed to increase from its current
duration of 4 or 72 hours to a proposed duration 168 hours for all PCIVs with the exception
of Main Steam Isolation Valves and Feedwater isolation valves."

23. Page 6-9, Section 6.3.2.1, paragraph n - per RAI resolution 16, delete this paragraph and
change subsequent paragraph letter designations accordingly.

24. Page 6-11, Figure 6.3-1 - per Additional Changes, Item 4, listed in RAI resolutions, delete
Figure and replace with revised Figure 6.3-1.

25. Page 6-20, Figure 6.34 - per Additional Changes, Item 4, listed in RAI resolutions, delete
Figure and replace with revised Figure 6.34.

26. Page 6-25, Section 6.3.2.4, first paragraph, second to the last sentence - per RAI resolution
18, delete sentence and replace with:

"The proposed PCIV AOT extension considered in this report is not applicable to MSIVs and
Feedwater isolation valves."

27. Page 6-34, first paragraph - per RAI resolution 5, delete paragraph and replace with:

"An inoperable PCIV for Class D penetration that is secured in the open position has no,
significant impact on CDF because instrument lines are sized and orificed to limit the rate
and extent of any coolant loss to a small amount relative to the reactor coolant makeup
capability. A rupture in the containment or reactor pressure detector line outside the
containment may establish a pathway to the environment and cause a plant shutdown.
However, the risk of a significant release of radioactive material or coolant via the affected
penetration is insignificant since the line is not capable of passing enough flow to exceed the
10 CFR 100 limits or CFR 50.67 limits as applicable. The BWROG report for extending
testing intervals for Excess Flow Check Valves (EFCVs) (NEDO-32977-A, June 2001)
shows that instrument lines cannot pass large releases. Based on this penetration
configuration, the incremental change in core damage and large early release is negligible
and well below the acceptance probability criteria values."

28. Page 6-36, second to the last paragraph - per RAI resolution 22, add the following to the end
of the paragraph:

"Not shown in this Figure 6.3-9 is a third valve (motor-operated) outside containment that is
applicable for some low-pressure systems. The low-pressure systems with two and three
high-pressure valves are listed in Section 6.3.2.6.1.1."

29. Page 640, last paragraph, second to the last sentence - per Additional Changes, Item 3,
listed in the RAI resolutions, change "This configuration DOES NOT MEET either



acceptance criteria;" to "This configuration DOES NOT MEET the acceptance criteria for
ICLERF;".

30. Page 6-42, last paragraph, second to the last sentence - per RAI resolution 9, change
"radioactive motor" to "radioactive material".

31. Page 6-47, Table 6-3-3 - per Additional Changes, Item 2, listed in the RAI resolutions,
delete Table and replace with revised Table 6.3-3.

32. Page 7-1, first paragraph - per RAI resolution 24 and 27, delete paragraph and replace with:

"A technical basis has been provided in the previous sections for extending the Allowed
Outage Time (AOT) for a specific set of PCIVs from 4 or 72 hours to 7 days during Modes 1,
2, and 3. The specific set of PCIVs is addressed by Conditions A, C and D (EFCV Leakage
Rate) of Section 3.6.1.3 of NUREG-1433/4, Revision 2."

33. Attachments 1 and 2 - per RAI resolution 24, delete these two Attachments. Per NRC Final
Safety Evaluation, add the following new attachments:

I NRC Request for Additional Information (RAI) on NEDC-33046

2 BWROG Responses to NRC Request for Additional Information On NEDC-33046

3 BWROG Comments on Draft Safety Evaluation for NEDC-33046

4 List of Changes and Original Pages from NEDC-33046, February 2002, Revised in
Accepted Version of NEDC-33046-A
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ABSTRACT

This document provides the results of the application of risk informed analyses to identify
improvements in allowed outage time (AOT) specified for primary containment isolation valves
in BWR Technical Specifications (TS). The analyses provide bounding risk assessments of the
impact of adopting the proposed AOT change.

The analyses conclude that plant safety and operational improvements can be achieved by
extending the AOT for primary containment isolation valves from the current 4, 24, or 72 hours
to 7 days in order to perform on-line maintenance, repair, or testing. Justification of this AOT
modification is based on an integrated review and assessment of plant operations,
deterministic/design basis factors, and plant risk. The results demonstrate that the risk level
associated with the proposed AOT is below the regulatory guidelines set forth in Regulatory
Guides 1.174 and 1.177. The proposed change increases the time available to perform on-line
PCIV maintenance and reduce the potential for, and associated risks of, unnecessary plant
shutdowns.
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EXECUTIVE SUMMARY

This report provides the technical analysis to support extending the Allowed Outage
Time (AOT) for a specific set of primary containment isolation valves (PCIVs) from 4,
24, or 72 hours to 7 days during Modes 1, 2, and 3. This activity is a continuation of the
Industry's Risk-Informed Technical Specifications improvement initiatives. This AOT
extension is sought to provide flexibility in the performance of surveillance testing,
preventive and corrective maintenance of containment isolation/pressure boundary valves
during power operation. This will allow allocation of time for on-line maintenance,
repair and testing of a PCIV. Justification of this AOT modification was based on an
integrated review and assessment of plant operations, deterministic/design basis factors,
and plant risk.

The proposed increase in AOT for a particular PCIV was evaluated from the perspective
of various risks associated with plant operation. Incorporation of the proposed extension
of AOT into the Technical Specifications may result in a negligible to small increase in
the "at power" risk, as measured in terms of incremental increase in probabilities for core
damage and large early release. The incurred plant risk will be strongly dependent on
how the AOT is utilized. It is expected that the primary usage of the proposed extended
AOT will involve low risk or risk insignificant maintenance activities associated with
preventive maintenance of the subject PCIV.

The inoperability of a PCIV that is in the open position was found to have an
insignificant to small risk impact on events that may give rise to large early radionuclide
releases. Therefore, any decrease in containment reliability due to the inoperability of a
PCIV that is in the open position for the requested TS modifications would result in a
negligible impact on the incremental large early release probability for GE BWRs.

The scope of the analysis included all PCIVs except the Main Steam Isolation Valves
(MSIVs) and the ones in the Feedwater system. Based on the results of the analysis, the
acceptance criteria for AOT extension were not met for the Low Pressure Core spray
(LPCS) PCIVs for BWR 5/6 plants and the Shutdown Cooling Suction PCIVs for all
BWRs.

In conclusion, the results of this evaluation demonstrate that the proposed AOT extension
provides plant operational flexibility while simultaneously allowing plant operation with
an acceptable level of risk. The results demonstrate that the risk level associated with the
proposed AOT is below the regulatory guidelines set forth in Regulatory Guides 1.174
and 1.177. The proposed change increases the time available to perform on-line PCIV
maintenance and reduce the potential for, and associated risks of, unnecessary plant
shutdowns.

xiii/xiv
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1.0 PURPOSE

The purpose of this report is to provide a risk-informed justification for modifying the
Technical Specification allowed outage time (AOT) for many primary containment
isolation valves (PCIVs) of units with GE BWR NSSS designs. Specifically, this report
provides technical justification for an extension of the AOT for the "Primary
Containment Isolation" function from 4, 24, or 72 hours to 7 days. This proposed
modification applies to those PCIVs addressed by Conditions A, C, and E of Section
3.6.1.3 of NUREG-1433, Revision 2 (Attachment 1) and Section 3.6.1.3 of NUREG-
1434, Revision 2 (Attachment 2). In addition, this report identifies a limited set of valves
for which an AOT change is not requested. This report has been prepared in the same
format as the Combustion Engineering Owners' Group (CEOG) report for AOT
extension of containment isolation valves in CE PWR plants (Reference 11).

Implementation of the described AOT modifications will enhance plant safety by
providing flexibility in the performance of preventive and corrective maintenance during
power operation. Furthermore, the proposed modifications will also reduce the potential
for, and associated risks of, unnecessary plant shutdowns and consequently the need for
exigent Notices of Enforcement Discretion (NOEDs)..

The described AOT modifications are consistent with the objectives and intent of the
Maintenance Rule (Reference 1). The Maintenance Rule controls the actual maintenance
cycle by defining annual unavailability goals and assessing instantaneous maintenance
risk. The described AOT modifications will support efficient scheduling of maintenance
within the boundaries established by implementing the Maintenance Rule. The overall
risk of performing maintenance will be controlled according to paragraph (a)(4) of the
Maintenance Rule.

In addition, this report evaluates the treatment of the inoperability of dual function
valves. These valves provide both containment pressure boundary control function and
system accident consequence limiting functions.

1-1
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2.0 SCOPE OF PROPOSED CHANGE TO TECHNICAL
SPECIFICATIONS

2.1 DEFINITION OF PRIMARY CONTAINMENT ISOLATION VALVE

In describing "primary containment isolation valves" corresponding to LCO 3.6.1.3 in
NUREG-1433, Revision 2 (Reference 2) and NUREG-1434, Revision 2 (Reference 3),
the Bases Section B.3.6.1.3 states:

"The OPERABILITY requirements for PCIVs help ensure that an adequate primary
containment boundary is maintained during and after an accident by minimizing
potential paths to the environment. Therefore, the OPERABILITY requirements
provide assurance that primary containment function assumed in the safety analyses
will be maintained. These isolation devices are either passive or active (automatic).
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."

In the corresponding Action Condition Statements of NUREG-1433/4, Revision 2, the
"primary containment isolation valves" as defined in NUREG-1433/4 are divided into the
following three categories:

* PCIVs for containment piping penetrations, other than containment purge lines,
that have two PCIVs (as defined by NUREG-1433/4) in the associated piping line
(Addressed by Conditions A and B of LCO 3.6.1.3 of NUREG 1433/4, Revision
2)

* PCIVs for containment piping penetrations, other than containment purge lines
that have one PCIV in the associated piping line. (Addressed by Condition C of
LCO 3.6.1.3 of NUREG 1433/4, Revision 2)

* PCIVs associated with the containment penetrations for containment purge lines.
(Addressed by Condition E of LCO 3.6.1.3 of NUREG 1433/4, Revision 2)

The Technical Specifications for each GE BWR NSSS unit include Technical
Specifications that address these three categories of PCIVs (PCIVs as defined in NUREG
1433/4, Revision 2).

For some GE BWR NSSS units, the specific Technical Specification sections that address
these three categories of PCIVs also address "containment pressure boundary" function
requirements for valves that serve the piping penetrations of "accident consequence
limiting systems." These "accident consequences limiting systems" include (but are not
necessarily limited to) Emergency Core Cooling Systems, Reactor Core Isolation Cooling
System, Containment Spray, cooling water to Residual Heat Removal System, and the
Main Feedwater System. The Technical Specifications of each and every GE BWR
NSSS unit includes sections concerning each of the applicable "accident consequence
limiting systems.)

This study does not include an evaluation of the AOTs associated with Secondary
Containment Isolation Valves.

2-1
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2.2 PROPOSED EXTENSION OF AOTS

For the majority of PCIVs that correspond to either Condition A, Condition C or
Condition E of LCO 3.6.1.3 in NUREG 1433/4, this report provides justifications for an
extension in the AOT for the applicable Action (Action A.1, C.1, or E.1) from 4, 72 or 24
hours to 7 days. A specific set of valves were excluded from the analysis. The valves in
this set include: valves associated with main feedwater systems, and the Main Steam
Isolation Valves. In addition, there were two systems identified in the analysis where the
acceptance criteria for AOT extension were not met. These include Low Pressure Core
Spray PCIVs for BWVR 5/6 plants and Shutdown Cooling Suction PCIVs for all BWRs.

2.3 CONSIDERATION OF "ACCIDENT CONSEQUENCE LIMITING
SYSTEMS"

Valves that have both a "containment pressure boundary" function and a separate
accident consequence limiting function were explicitly assessed for the impact of their
loss of primary containment isolation function only. The impact of valve inoperability, as
it affects the ability of the valve to perform other accident mitigation functions, is
considered within the scope of the Technical Specification for the associated inoperable
system. This philosophy is consistent with the ISTS approach for assessment of
operability of dual function valves.
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4.0 SUMMARY OF APPLICABLE TECHNICAL
SPECIFICATIONS

There are three distinct categories of Technical Specifications at GE BWR NSSS units.

The first category concerns Technical Specifications (TSs) that reference the Improved
Standard Technical Specifications (ISTS) guidance provided in NUREG-1433/4
(Revision 2, dated April 2001). Most GE BWR NSSS units have either completed the
conversion to the ISTS or are in process.

The second category concerns Technical Specifications in the format of the original
Standard Technical Specifications (STS). A few plants have approved STS and have not
converted to the ISTS.

The third category includes those Technical Specifications that have structures other than
those that are outlined in either the ISTS or the STS. These TSs are generally referred to
as "customized" technical specifications and are associated with the early GE BWVR
designs.

Each of these categories of Technical Specifications include operating requirements for
Primary Containment Isolation Valves (PCIVs) corresponding to the PCIVs addressed in
NUREG-1433/4 LCO 3.6.1.3.

Additionally, as stated in Section 2, for some GE BWR NSSS units, the specific
Technical Specification sections that address these three categories of PCIVs also address
"containment pressure boundary" function requirements for valves that serve the piping
penetrations of "accident consequence limiting systems." These "accident consequence
limiting systems" include (but are not necessarily limited to) Emergency Core Cooling
Systems, Reactor Core Isolation Cooling System, Containment Spray, cooling water to
Residual Heat Removal System, and the Main Feedwater System. (The Technical
Specifications of each and every GE BWR NSSS unit includes sections concerning each
of the applicable "accident consequence limiting systems.")

4.1 IMPROVED STANDARD TECHNICAL SPECIFICATIONS GUIDANCE

As discussed in Section 2, Section 3.6.1.3 of NUREG-1433/4, Revision 2 describes LCO
requirements, required action requirements, and corresponding AOT requirements for
three categories of containment isolation valves (PCIVs). Section 2 of this report also
provides a description of the NUREG-1433/4 definitions of these three categories of
PCIVs.

This report provides risk-informed justifications for AOT extensions corresponding to the
actions in response to either Condition A, Condition C, or Condition E as defined in
NUREG-1433/4. These Conditions and the existing corresponding required actions and
AOTs are:

CONDITION A APPLICABILITY: Penetration Flow Paths with Two PCIVs with One
PCIVInoperable (exceptfor purge valve leakage not within limit).
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When in CONDITION A, one PCIV in the affected penetration flow path is
INOPERABLE. The Allowed Outage Time (AOT) for the required action is 4 hours. The
required action is isolation of the affected penetration 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.

CONDITION C APPLIC4BLITY: Penetration Flow Pathis with One PCIV wit/i One
PCIVInoperable.

When in CONDITION C, the single PCIV in the penetration flow path is INOPERABLE.
The AOT for the inoperable PCIV is 4 hours except for excess flow check valves
(EFCVs) and penetrations with a closed system. The AOT for an inoperable EFCV or a
PCIV in a closed system is 72 hours. The required action in both cases is isolation of the
affected penetration by use of at least one closed and de-activated automatic valve, closed
manual valve, or blind flange.

CONDITION E APPLICABILITY One or More Penetration Flow Paths With One or
More Containment Purge Valves Not Within Purge Valve Leakage Limits.

When in Condition E, one or more containment purge valves in the affected flow path are
not within leakage limits. The AOT for the required action is 24 hours. The required
action is isolation of the affected penetration by use of at least one closed and de-
activated valve, closed manual valve, or blind flange.

For each of the GE BWR NSSS units with Technical Specifications referencing ISTS
guidance, the described guidance of NUREG-1433/4, Revision 2 (including the AOT for
4 hours, 24 hours, and 72 hours) is fully integrated into the corresponding applicable
"PCIV" Technical Specification.

For each of the GE BWR NSSS units with Technical Specifications with STS format or
"customized" Technical Specifications, there are corresponding Technical Specifications
with AOTs of no greater than 4 hours, 24 hours, or 72 hours.

4.2 VALVES SUPPORTING ACCIDENT CONSEQUENCE LIMITING
SYSTEMS

For some GE BWR NSSS units, the specific Technical Specification sections that address
the three categories of PCIVs NUREG-1433/4 Section 3.6.1.3 also addresses the
"containment pressure boundary" function requirements for valves that serve the piping
penetrations of "accident consequence limiting systems."
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Class C

This type of containment piping flowpath is connected to a closed loop system inside the
containment. These closed loop systems are designed to withstand a higher pressure than
the containment design pressure. As a result, failure of the closed loop piping is deemed
insignificant. A typical example of this type of containment piping penetration is Reactor
Building Component Cooling Water (RBCCW) supply and return lines.

Class D

This type of containment piping penetration is used for measuring containment pressure.
Typically, a closed PCIV and a closed piping system outside the containment represent
the only barriers between the containment atmosphere and the outside environment. An
example of this piping penetration is the containment pressure sensing line.

Class E

This type of containment piping penetration is designed to open during a design basis
event. Consequently, the PCIVs associated with this type of piping penetration do not
provide a barrier against the release of radioactivity during Engineered Safety feature
(ESF) system operation. During ESF system operation, containment integrity is
maintained by a water seal established by the flow of water into containment and the
volume of water in the suppression pool.

A typical example of this type of piping penetration is the Low Pressure Coolant
Injection (LPCI) line.

5.2 OPERATING EXPERIENCE

5.2.1 Preventive Maintenance

In light of the current 4, 24, and 72 hour AOTs, on-line scheduled preventive
maintenance of PCIVs is rare. A limited amount of surveillance testing is performed.

Maintenance activities associated with PCIVs include:

- valve overhaul
- valve repacking
- power supply/air supply support, plant specific

Typically, PCIV maintenance requires more time than is currently allowed via the
technical specification.

5.2.2 Surveillance/Testing of PCIVs

Testing of PCIVs (Motor-operated valves, Air-operated valves and Check Valves) occurs
as a result of post-maintenance testing and in-service inspections. The scopes of these
tests vary based on the type of valve, specific activity and utility procedures. The interval
for in-service testing is defined via the Technical Specifications and Section XI of ASME
Boiler and Pressure Vessel Code. This testing may be performed either at power or
during a plant shutdown. In the case of dynamic testing of the MOVs at power, it is
required that the MOV stroke time be within a specified band and that the valve operator
performance be within defined limits. Testing times for a single MOV can vary from
under one hour to more than 8 hours. (Failure of tested valves to meet dynamic response
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6.0 TECHNICAL JUSTIFICATION FOR PCIV AOT EXTENSION

This section presents an integrated assessment of the proposed AOT extensions. The
assessment includes discussion of: (a) motivation and need for technical specification
change, (b) the impact of the change on the plant design basis and (c) probabilistic risk
assessment of the proposed change.

Section 6.1 presents a summary statement of the need for the AOT extension (the
supporting information for this section has been previously presented in Section 5).
Section 6.2 provides an assessment of deterministic factors, particularly those associated
with the plant design basis. The following sections generally follow the NRC guidance
set forth in Reference 5 for risk informed changes to Technical Specifications. The
probabilistic risk assessment for this AOT extension is contained in Section 6.3.

The considerations of multiple AOT entries and accumulated risk are addressed in
Section 6.4. The risk of mode transition and plant shutdown is provided in Section 6.5.
Tier 2 considerations and programs(s) to meet paragraph (a)(4) of the Maintenance Rule
are provided in Sections 6.6 and 6.7, respectively.

6.1 STATEMENT OF NEED

The OPERABILITY requirements for PCIVs help ensure that the accident analysis
assumptions concerning the release of radiological releases remain valid.

The containment isolation valve LCO was derived from the assumptions related to
minimizing the loss of reactor coolant inventory and establishing the containment
boundary during a major accident. The design basis accidents that potentially result in a
release of radioactive material within containment are a Loss-of-Coolant Accident
(LOCA) and a Main Steam Line Break (MSLB). In the analysis for each of these
accidents, it is assumed that containment isolation valves are either closed or function to
close within the required isolation time following event initiation.

Extending the AOT from the current 4, 24, and 72 hours to 7 days would provide
sufficient margin to effect most anticipated preventive, and corrective maintenance
activities (including "on-line" valve surveillance testing). It is currently recommended
that the 7 day AOT would apply to all PCIVs included within Condition A, C and E of
the current Technical Specifications.

6.2 ASSESSMENT OF DETERMINISTIC FACTORS

Technical Specification 3.6.1.3 governs the time that PCIVs may remain INOPERABLE
for all plant operating modes above cold shutdown (Mode 4). Individually and in
combination, the PCIV controls the extent of leakage from the containment following an
accident. This technical specification modification is applicable to the reduction in the
redundancy in the containment isolation for a limited time period and should not alter the
ability of the plant to meet the overall containment leakage technical specification
(corresponding to NUREG-1433/4, Revision 2 Section 3.6.1.1). In developing proposed
license amendments for extended opening of a PCIV, a licensee must confirm that the
action of locking open a subject PCIV will not result in the design basis technical
specification containment leakage being exceeded. This confirmation will demonstrate
capability to support accident analysis assumptions.
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the ECCS to mitigate a LOCA. Thus, while inoperability of a single SI isolation valve to
open may render the system technically INOPERABLE, the system remains fully capable
of meeting the intent of LOCA event mitigation (that is, the system remains functional).

CSS Isolation Valves

Inoperability of those CSS valves that serve a containment isolation function to open will
render the associated containment spray system INOPERABLE. This has minimal impact
on the accident mitigation capability of the CSS since the redundant means of spray
injection is available (via a second spray train).

RCIC Isolation Valves

The operability issues associated with the RCIC Isolation valves overlap with RCIC
operability. BWR Technical Specifications (References 2 and 3) require RCIC
operability to include both its ability to open (to satisfy its decay heat removal function)
and the ability to remain closed or to close in the event of a steam supply line break. Thus
by extending the PCIV AOT to 7 days, the limiting LCO associated with the PCIV in the
open position will become the one associated with RCIC operability.

6.3 ASSESSMENT OF RISK

6.3.1 Overview

The purpose of this analysis is to provide an integrated assessment of the overall plant
risk associated with the adoption of the proposed Allowed Outage Time (AOT) extension
from 4, 24, or 72 hours to 7 days for the Containment Isolation Valves (PCIVs). The
methodology used to evaluate the PCIV AOT extension was based in part on the
guidance provided in Regulatory Guide 1.174 (Reference 4) and Regulatory Guide 1.177
(Reference 5). These Regulatory Guides outline criteria for the acceptability of a
Technical Specification modification.

Regulatory Guide 1.177 provides the acceptance guidelines that are specific to AOT
changes. The extracted guidelines from this Regulatory Guide are as follows:

* The licensee has demonstrated that the Technical Specification (TS) AOT change
has only a small quantitative impact on plant risk. An Incremental Conditional
Core Damage Probability (ICCDP) of less than 5.0E-7 is considered small for a
single TS AOT change. An Incremental Conditional Large Early Release
Probability (ICLERP) of 5.OE-8 or less is also considered small. Also, the ICCDP
contribution should be distributed in time such that any increase in the associated
conditional risk is small and within the normal operating background (risk
fluctuations) of the plant (Tier 1).

* The licensee has demonstrated that there are appropriate restrictions on dominant
risk-significant configurations associated with the change (Tier 2).

* The licensee has implemented a risk-informed plant configuration control
program. The licensee has implemented procedures to utilize, maintain, and
control such a program (Tier 3).
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Section 6.3.2 provides a risk assessment of the PCIV AOT extension with respect to
consideration of the associated "at power" risks only.

6.3.2 Assessment of "At Power" Risk

The BWROG has developed a process for evaluating plant risk associated with the
proposed changes to the PCIV TS AOT. The process involves grouping the various
containment penetrations into defined classes. For each class, the containment
penetrations are further sub-divided into generic type of configurations. An evaluation is
then performed for each of the generic configurations of containment penetration to
assess the impact on plant risk due to the proposed AOT extension of the associated
PCIVs. The evaluation of the impact on plant risk determines the change in core damage
frequency (ACDF), the incremental conditional core damage probability (ICCDP), the
change in large early release frequency (ALERF) and the incremental conditional large
early release probability (ICLERP). Fbr the assessment provided herein, it is assumed
that the inoperability of one of the PCIVs associated with a particular piping penetration
is known. Typically this awareness of the PCIV inoperability will develop as a
consequence of in-service testing, (or other activity requiring cycling of PCIVs. It is
further assumed that an assessment is conducted to ensure the remaining PCIV is
operable [that is common cause failure mode is absent]). The "at power" risk caused by
the inoperability of two PCIVs associated with a particular piping penetration is not
included in this evaluation.

The general assumptions/input used in assessing the plant risk due to the proposed PCIV
AOT extension is provided below. The classes of containment penetrations and estimates
the plant risk associated with the generic configurations within each of the classes are
described following the general assumptions.

6.3.2.1 General Assumptions/Input

The following general assumptions/input were made or used in estimating the plant risk
due b the proposed PCIV AOT extension. The values used in the calculations are not
plant specific and are intended to be bounding for the BWROG member utilities.

a. The PCIV AOT is assumed to increase from its current duration of 4, 24, or 72
hours to a proposed duration 168 hours for all PCIVs with the exception of Main
Steam and Feedwater.

b. The duration of the proposed PCIV AOT is assumed to be adequate for
performing the majority of PCIV on-line maintenance. Consequently, shutting
down the plant due to the inoperability of a single PCIV is assumed to be
unlikely. That is, when considering the extended AOT, the added risk of core
damage or large early release resulting from forced shutdown of the plant due to
exceeding the AOT for PCIV TS Action statement is assumed to be negligible.

c. It is assumed the likelihood of piping failure during the proposed AOT associated
with a specific piping penetration of containment is negligible. The length of
piping associated with the penetration is small in comparison to the total length of
the run of corresponding piping. Additionally, the associated piping penetrating
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Based on the number of pipe sections, the estimated probability of a random pipe
failure during the proposed AOT duration of 7 days is 1.68E-5. The BWR
ISLOCA Study also determined the probability of pipe failure without ISLOCA
over-pressurization (Reference 6, pg. E-8). That probability is estimated at
5.4E-04 for A106 Grade B Carbon Steel piping. For conservatism, the highest
failure probability of these three is used in the calculations (6.14E-04).

It is further assumed that both safety and non-safety grade piping have the same
random pipe failure probability.

k. Piping that is not seismically qualified is assumed to fail during a seismic event
with a probability of one.

1. Due to the bounding nature of the calculations provided herein, the increase in a
PCIV unavailability due to test or maintenance as a result of AOT extension to 7
days and its potential impact on the average CDF for the plant is neglected.

m. The penetration is assumed to remain physically intact during the proposed AOT.

n. Maintenance on a PCIV is assumed to not break the pressure boundary for more
than the currently allowed AOT. Breach of the pressure boundary is assumed to
be controlled by Maintenance Rule (a)(4).

o. Postulated releases through penetrations originating from the wetwell airspace
benefit from suppression pool scrubbing of the radioactive release. Therefore,
such a release does not actually constitute a Large Early Release. However, no
credit for this scrubbing effect is used in this analysis.

p. Unless otherwise specified for open piping systems outside containment, it is
assumed that there are multiple valves in the flow path that can be credited for
isolating the pathway to the environment. Failure of multiple valves in this
pathway is assumed to be a low probability event and has no impact on ICLERP.

q. Pipe breaks outside of primary containment are assumed to occur downstream of
the PCIVs unless noted otherwise.

As discussed above, the acceptance criteria for ICCDP and ICLERP, which are based on
the recommended values of Regulatory Guide 1.177, are 5.0E-7 and 5.0E-8, respectively.

6.3.2.2 Risk Assessment of AOT Extension for Class A Containment Penetrations

The function of PCIVs contained within Class A containment piping is to maintain
containment isolation following the receipt of a containment isolation signal. A Class A
containment piping penetration is connected directly to the containment atmosphere, or
connected to non-seismically qualified piping that interfaces with the containment
atmosphere. The associated PCIVs and/or piping or ductwork represent the only barriers
between the containment atmosphere and the outside environment. These penetrations are
open directly to the containment atmosphere and connected to non-seismic piping or
ductwork outside the containment. Penetrations that are connected to non-seismic piping
or both sides of the containment are also included in this class of containment
penetrations. Depending on the function of the penetration, the associated PCIVs are
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* upression

Figure 6.3-1
Case A-1: Schematic of Penetration Connected Directly to Containment

Atmosphere and Outside Environment

The valves are normally in the closed position during normal power operation. The
failure of both PCIVs to remain closed if initially closed or failure of both PCIVs to close
if initially open creates a direct path to the environment. The passage of fluid into or out
of the containment is not needed in order to accomplish or support any of the safety
functions following an accident. Therefore, the associated PCIVs are either (a) normally
locked closed in MODES l through 3, or (b) designed to close automatically following a
design basis event.

The PCIVs for this configuration are generally not included in the PSA model(s) used for
estimating core damage frequency (CDF) because the passage of fluid through the
penetration is not needed for accident mitigation. l The inoperability of any PCIV, causing
the affected valve to be secured in the open or closed position, will have no impact on
CDF. Closure of at least one of the PCIVs following a design basis event will satisfy the
containment isolation function. An inoperable and open PCIV reduces the reliability of
isolating the penetration fillowing an accident and thus has the potential of impacting
LERF. The potential impact is assessed by estimating the incremental .conditional early
release probability (ICLERP) due to the proposed AOT for the PCIVs.

X For containment vent line PCIVs, the inoperability of a PCIV has a potential effect on the decay heat
removal function which impacts the CDF if the valve is secured in the closed position. However, an
inoperable PCIV will be secured in the open position per General Assumption f (Case A-I Assumption b).
With the inoperable PCIV secured in the open position, the inoperability will have no impact on CDF.
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Figure 6.3-4
Case B-i: Schematic of Penetration Connected to Reactor Coolant Sample Line

The PCIVs for this configuration are generally not included in the PSA model(s) used for
estimating CDF because the passage of fluid through the penetration is not needed for
core damage mitigation. Closure of at least one PCIV will satisfy the containment
isolation function. An inoperable and open PCIV reduces the reliability of isolating the
penetration following a design basis event and thus has the potential of impacting LERF.
The potential impact is assessed by estimating the ICCDP and ICLERP due to the
proposed AOT extension for the PCIVs.

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the ICLERP.

a. For this configuration, it is assumed that both PCIVs are solenoid valves, one
valve is located inside the containment and the other valve is located outside the
containment. The PCIVs are designed to close automatically upon grneration of a
safeguard signal to isolate the containment.

b. The PCIVs are assumed to be cycled on a daily basis to obtain the necessary
samples from the RCS. For the calculations performed for this configuration, it is
assumed that the valves are initially closed. The probability of a PCIV failing to
remain closed during the proposed AOT is more conservative than the probability
of a PCIV failing to close on demand.

c. The failure mechanism that causes the PCIV to transfer open during the proposed
AOT will also prevent it from closing when commanded by the isolation signal
following a design basis event.
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The calculated conditional probabilities for both seismic and non-seismic initiated event
indicate that the level of risk due to the proposed PCIV AOT extension is below the
acceptance criterion value of 5.OE-7 and 5.0E-8 for the incremental conditional
probability of core damage and large early release, respectively.

6.3.2.4 Risk Assessment of AOT Extension for Class C Containment Penetrations

A Class C containment penetration is connected to closed loop piping inside and outside
the containment. The closed loop system and the PCIVs for the penetration represent the
barriers between the containment atmosphere and the outside environment. Closed loop
systems inside the containment that function as a containment barrier are seismically
qualified and include component cooling water, main steam, and feedwater. Portions of
the main steam system inside the containment are considered to be closed for all events
except a main steam line break. A forced plant shutdown usually occurs when a PCIV
associated with penetrations in the main steam and feedwater systems becomes
inoperable. The proposed PCIV AOT extension considered in this report is not applicable
to PCIVs in the main steam and feedwater systems. Based on the functions of the
remaining penetrations, the following two generic configurations for Class C penetrations
were identified for GE BWRs.

1) Penetrations Connected to the Non-Essential Containment Cooling Units (PCIVs
outside Containment and closed loop inside Containment)

2) Penetrations Connected to the Non-Essential Containment Cooling Units (PCIVs
inside and outside Containment)

The above configurations for Class C containment penetrations are described below.

6.3.2.4.1 Case C-1: Penetrations Connected to the Non-Essential Containment
Cooling Units (PCIVs Outside Containment and Closed Loop Inside
Containment)

This generic configuration for Class C penetrations represents the containment piping
penetrations that provide inflow and outflow of cooling water to the non-essential
containment cooling units. These cooling units are used for containment heat removal
and recirculation pump cooling during normal power operation. Typical systems where
this configuration is used are given below.

* Recirculation Pump Cooling

* Chilled Water

This configuration is equipped with two types of barriers between the containment
atmosphere and the outside environment, at least one active and one passive barrier. The
closed loop piping inside the containment provides a passive barrier for the containment
atmosphere, and the PCIV provides an active barrier. A typical schematic for this
configuration is shown in Figure 6.3-6 for a Mark I containment design. As shown, the
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Figure 6.3-8
Case D: Schematic of Penetration Connected to Containment Instrument Sensor

An inoperable PCIV for Class D penetration that is secured in the open position has no
impact on CDF because instrument lines are sized and orificed to limit the rate and extent
of any coolant loss to a small amount relative to the reactor coolant makeup capability. A
rupture in the containment or reactor pressure detector line outside the containment may
establish a pathway to the environment. However, the risk of a significant release of
radioactive material or coolant via the affected penetration is insignificant since the line
is not capable of passing enough flow to exceed the acceptable limits.

For Class D penetrations, the incremental conditional probabilities for core damage and
large early release due to the PCIV AOT extension are qualitatively assessed to be
negligible and well below the acceptance criteria of 5.OE-7 and 5.OE-8, respectively.
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* High Pressure Core Spray (HPCS)

* Standby Liquid Control (SLC)

* Steam to RCIC and HPCI

* Main Steam Line Drain

* CS Discharge

* Shutdown Cooling Return to RPV

The LPCS and LPCI lines upstream of the injection valves are equipped with low-
pressure piping. Such piping is susceptible to over-pressurization failure (i.e., rupture) if
exposed to the normal operating temperature and pressure of the reactor coolant. The
HPCS/HPCI and RCIC systems are equipped with high-pressure piping and are
susceptible to over-pressurization failure only if the suction piping is exposed to high
pressure. The piping in all of these systems, therefore, may be susceptible to over-
pressurization failure.

The lines enter the containment via separate penetrations. The configurations for the
HPCS, RCIC head spray, LPCS and LPCI penetrations are similar, and because of the
similarity only the description and assessment of a typical LPCI line penetration is
provided. A typical schematic of a LPCI line penetration is shown in Figure 6.3-9 for a
Mark III containment design. This representation also applies to the Mark I and II
containment designs. The figure shows that a typical LPCI line includes a motor-operated
valve and a testable check valve for protecting the low pressure piping from being
exposed to the normal operating temperature and pressure of the reactor. The motor-
operated valve, which is located outside the containment, is normally closed and opens
automatically. There is a testable check valve inside the containment that is used for
pressure isolation.

The Standby Liquid Control System, steam to RCIC and HPCI, and shutdown cooling
configurations are similar to the above-described systems except the PCIVs are typically
check valves or MOVs which have lower failure probabilities. Because of this similarity,
the LPCI PCIV configuration analyzed in this section bounds the Standby Liquid Control
configuration.
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evaluated as the product of the frequency of a check valve leak times the probability of an
MOV failure to isolate.

Fop = Fcv* Pmov ( 1)

where,

Fcv= The frequency of a check valve leak [2.4E-06*8760 = 2.IOE-02/yr -

Assumption i]

P., = The probability of a MOV failing to remain closed during the proposed
AOT [7.70E-7 * 168 = 1.29E-4 - Assumption i]

Substituting the above values in Equation 11 yields:

Fop= [2.1E-2] * [1.29E-4] = 2.7E-6

Substituting the above value in Equation 10 yields:

ICCDP = ICLERP = [2.7E-6] * [6.1 1E-6] = 1.66E- 1I

The resulting CCDP and ICLERP for penetrations in this class that have three high
pressure valves is well below the acceptance criteria of 5E-07 and 5E-08, respectively.
Penetrations with three high pressure valves are:

* Steam to HPCI, RCIC and RHR

* LPCI Injection

* HPCI Injection

* HPCS Injection

* RCIC Injection

* Core Spray Injection (BWR3/4)

* Head Spray

For systems with only 2 isolation valves in the high pressure piping, both of which are
PCIVs, the Fop is the frequency of a check valve leak only [2.4E-06*8760 = 2.10E-02/yr].
The resulting CCDP and ICLERP is 1.28E-07. This configuration DOES NOT MEET
either acceptance criteria; therefore a Technical Specification Change is NOT requested
for systems in this class with only 2 high pressure isolation valves. Systems with only 2
high pressure isolation valves are:

* LPCS (BWR5/6)

* Shutdown Cooling Suction
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The following example penetration configurations are considered bounded by this
class:

* Containment Spray Lines

* Drywell Sump Discharge

In addition to the general assumptions/input, the following configuration specific
assumptions were made in estimating the potential impact on core damage and large
early release due to the proposed PCIV AOT extension.

1. For this configuration, it is assumed that the Containment Spray system
containment penetration is equipped with one MOV that is located outside the
containment and a second MOV either inside or outside containment. One MOV
is secured in the open position in order to assess its potential impact on risk due to
the proposed PCIV AOT extension.

2. Securing the PCIV in the open position will satisfy the mitigating function for the
Containment Spray System in the affected train. For this condition, the redundant
means of isolating the containment will be lost during the AOT. The AOT for this
inoperable position is governed by the PCIV Technical Specification and the
proposed duration is 7 days.

3. A random pipe failure in the CSS line outside the containment leads to the
unavailability of the affected train of containment spray and a potential pathway
for the release of radioactive materials to the environment.

4. The entire Containment Spray System is assumed to be seismically qualified

Securing the motor-operated PCIV in a containment spray line in the open position
will not prevent the affected train of containment spray to perform its safety-related
function following a design basis accident. However, the number of barriers available
for isolating the affected containment penetration will be reduced. With the motor-
operated PCIV secured in the open position, a pathway for the release of radioactive
motor following core damage may be established if the second valve fails to close
concurrent with a random pipe failure in the associated spray line outside
containment. The following expression is therefore used to estimate the change in
large early release probability.

ICLERP = (CDFbae - CDFbyp) P..v P, [8760J

where,

ICLERP the incremental conditional large early release probability

CDFbase =the total average core damage frequency [5.56E-5 per year -
Assumption e]

CDFbyp =the core damage frequency (per year) due to bypass events [0.0 -
Assumption d]

(12)
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Table 6.3-3
Summary of Plant Risk for Proposed PCIV AOT Extension

Seismic
Effect on Position or ICCDP ICLERP

Piping INOPERAB Proposed Risk Ratio Risk Ratio

Class Description Y I N LE PCIV AOT (Days) ICCDP ICLERP (Note 4) (Note 5)

A 1. PCIVs in penetrations connected directly to (Note 1) OPEN 7 0 3.05E-9 0 1.082-02
containment atmosphere and outside environment

2. PCIVs in penetration connected directly to OPEN 7 0 1.872-12 0 4.74E-03
containment atmosphere and closed loop system O
outside containment OPEN 7 0 1.152-9 0 6.64E-06

3. PCIVs in penetrations connected to ' OPEN 7 0 1.87E-12 0 4.74E-03
containment atmosphere and open loop system OPEN 7 0 1.152-9 0 6.642-06
outside containment

B 1. PCIVs in penetrations connected to Reactor - OPEN 7 1.58E-10 1.58E-10 5.21E-06 5.211-05
Coolant sample lines - _ OPEN 7 1.272- 11 1.272-11 1.28E-06 1.282-05

2. PCIVs in penetrations conneced to RWCU ' OPEN 7 9.1IE-9 9.11E-9 2.172-04 2.172-03
(Note 3) - OPEN 5.182-12 5.182-12 3.042-07 3.042-06

C 1. PCIVs in penetrations connected containment ' OPEN 7 8.79E-9 5.39E-12 0 4.942-03
cooling units (PCIVs outside and closed loop
inside) ' OPEN 7 2.472-10 7.212-03 1.642-05

2. PCIVs in penetrations connected containment ' OPEN 7 8.79E-9 1.54E-14 0 4.742-03
cooling units (PCIVs inside and outside) ' . OPEN 7 1.152-9 7.212-03 9.662-09

D PCIVs in penetrations connected to containment (Note 2) OPEN 7 Neg Neg Neg Neg
atmosphere pressure detector

E 1. PCIVs in penetrations used to support Reactor (Note 2) OPEN 7 1.662- 11 1.66E-11 9.582-03 9.582-02
Coolant Inventory Control Safety Function -
coolant injection

2. PCIVs in penetrations used to support (Note 2) OPEN 7 0 1.772-12 0 3.042-06
Containment Heat Removal safety function using
containment sprays

3. PCIVs in penetrations connected to the (Note 2) OPEN 7 0 6.55E-10 0 6.932-06
Suppression Pool I I _ I I I
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7.0 SUMMARY AND CONCLUSIONS
A technical basis has been provided in the previous sections for extending the Allowed
Outage Time (AOT) for a specific set of PCIVs from 4, 24, or 72 hours to 7 days during
Modes 1, 2, and 3. The specific set of PCIVs is addressed by Conditions A, C and E of
Section 3.6.1.3 of NUREG-1433/4, Revision 2 (Attachment 1 and 2).

The results of this evaluation demonstrate that the proposed AOT extension provides
plant operational flexibility while simultaneously allowing plant operation with an
acceptable level of risk. The results demonstrate that the risk level associated with the
proposed AOT is below the regulatory guidelines set forth in Regulatory Guides 1.174
and 1.177.
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Attachment 1

NUREG-1433, Volume 1, Revision 2 (June 2001), Section 3.6.1.3

(Pages 3.6.1.3-1 through 3.6.1.3-11)



PCIVs
3.6.1.3

3.6 CONTAINMENT SYSTEMS

3.6.1.3 Primary Containment Isolation Valves (PCIVs)

LCO 3.6.1.3

APPLICABILITY:

Each PCIV, except reactor building-to-suppression chamber vacuum
breakers, shall be OPERABLE.

MODES 1, 2, and 3,
When associated instrumentation is required to be OPERABLE per

LCO 3.3.6.1, "Primary Containment Isolation Instrumentation."

ACTIONS

- NOTES-
1. Penetration flow paths [except for purge valve penetration flow paths] may be unisolated

intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.
3. Enter applicable Conditions and Required Actions for systems made inoperable by PCIVs.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1.1, "Primary Containment,"
when PCIV leakage results in exceeding overall containment leakage rate acceptance
criteria in MODES 1, 2, and 3.

CONDITION REQUIRED ACTION COMPLETION TIME

A.…----------_ _ - - A.1 Isolate the affected 4 hours except for main
- NOTE - penetration flow path by steam line

Only applicable to use of at least one closed
penetration flow paths and de-activated automatic AND
with two [or more] valve, closed manual
PCI Vs. valve, blind flange, or 8 hours for main steam line

check valve with flow
One or more penetration through the valve secured.
flow paths with one
PCIV inoperable [for AND
reasons other than
Condition[s] D [and El].

BWR/4 STS 3.6.1.3 - 1 Rev. 2, 04/30/01



PCIVs
3.6.1.3

CONDITION I REQUIRED ACTION I COMPLETION TIME

A.2
- NOTES -

1. Isolation
devices in high
radiation areas
may be verified
by use of
administrative
means.

2. Isolation
devices that are
locked, sealed,
or otherwise
secured
may be verified
by use of
administrative
means.

Verify the affected
penetration flow
path is isolated.

Once per 31 days for isolation
devices outside primary
containment

-AND

Prior to entering MODE 2 or 3 from
MODE 4, if primary containment
was de-inerted while in MODE 4, if
not performed within the previous
92 days, for isolation devices inside
primary containment

BWR/4 STS 3.6.1.3 - 2 Rev. 2, 04130/01



PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. --------------- B.1 Isolate the affected 1 hour
- NOTE - penetration flow path by

Only applicable to use of at least one closed
penetration flow paths and de-activated automatic
with two [or more] valve, closed manual
PCIVs. valve, or blind flange.

One or more penetration
flow paths with two [or
more] PCIVs inoperable
[for reasons other than
Condition[s] D [and Ell.

C. - …------…--_ _ - - C.1 Isolate the affected [4] hours except for
- NOTE - penetration flow path by excess flow check

Only applicable to use of at least one closed valves (EFCVs) and
penetration flow paths and de-activated automatic penetrations with a
with only one PCIV. valve, closed manual closed system
- _ _ - --- --- -- valve, or blind flange.

AND
One or more penetration
flow paths with one PCIV 72 hours for EFCVs
inoperable [for reasons and penetrations with
other than Condition[s] D AND a closed system
[and E]].

BWR/4 STS 3.6.1.3 - 3 Rev. 2, 04/30/01



PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C.2
- NOTES -

1. Isolation devices in
high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed,
or otherwise secured
may be verified by
use of administrative
means.

_______________

Verify the affected Once per 31 days
penetration flow path is
isolated.

BWR/4 STS 3.6.1.3 - 4 Rev. 2, 04/30/01
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3.6.1.3

ACTIONS (continued)

CONDITION I REQUIRED ACTION I COMPLETION TIME

D. [ One or more [secondary
containment bypass
leakage rate,] [MSIV
leakage rate,] [purge
valve leakage rate,]
[hydrostatically tested
line leakage rate,] [or]
[EFCV leakage rate] not
within limit.

D.1 Restore leakage rate to
within limit.

[4 hours for
hydrostatically tested
line leakage [not on a
closed system]]

AND

[4 hours for secondary
containment bypass
leakage]

AND

[8 hours for MSIV
leakage]

AND

[24 hours for purge
valve leakage]

AND

[72 hours for
hydrostatically tested
line leakage [on a
closed system] [and
EFCV leakage] ]

E. [ One or more penetration E.1 Isolate the affected 24 hours
flow paths with one or penetration flow path by
more containment purge use of at least one [closed
valves not within purge and de-activated automatic
valve leakage limits. valve, closed manual

valve, or blind flange].

AND

BWR/4 STS 3.6.1.3 - 5 Rev. 2; 04/30/01



PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION EREQUIRED ACTION COMPLETION TIME

E.2 _______________

-NOTES-
1. Isolation devices in

high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed,
or otherwise secured
may be verified by
use of administrative
means.

_______________

Verify the affected
penetration flow path is
isolated.

AND

Once per 31 days for
isolation devices
outside containment

AND

Prior to entering
MODE 2 or 3 from
MODE 4 if not
performed within the
previous 92 days for
isolation devices
inside containment

E.3 Perform SR 3.6.1.3.7 for
the resilient seal purge
valves closed to comply
with Required Action E.1.

Once per [92] days ]

F. Required Action and F.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, B, AND
C, D, or E not met in
MODE 1, 2, or 3. F.2 Be in MODE 4. 36 hours

BWR/4 STS 3.6.1.3 - 6 Rev. 2, 04/30/01



PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. [ Required Action and G.1 --------------------------------
associated Completion - NOTE -
Time of Condition A, B, LCO 3.0.3 is not
C, D, or E not met for applicable.
PCIV(s) required to be
OPERABLE during Immediately]
movement of [recently] Suspend movement of
irradiated fuel [recently] irradiated fuel
assemblies in assemblies in [secondary]
[secondary] containment.
containment.

H. [ Required Action and H.1 Initiate action to suspend Immediately
associated Completion OPDRVs.
Time of Condition A, B,
C, D, or E not met for OR
PCIV(s) required to be
OPERABLE during H.2 Initiate action to restore Immediately]
MODE 4 or 5 or during valve(s) to OPERABLE
operations with a status.
potential for draining the
reactor vessel
(OPDRVs).

BWR/4 STS 3.6.1.3 - 7 Rev. 2, 04/30/01



PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.3.1
-NOTE-

[Only required to be met in MODES 1, 2, and 3.]

31 days]
Verify each [18] inch primary containment purge valve
is sealed closed except for one purge valve in a
penetration flow path while in Condition E of this LCO.

SR 3.6.1.3.2
- NOTES -

[1. [Only required to be met in MODES 1, 2, and 3.]

2. Not required to be met when the
[18] inch primary containment purge
valves are open for inerting,
de-inerting, pressure control, ALARA
or air quality considerations for
personnel entry, or Surveillances
that require the valves to be open.

31 days]
Verify each [18] inch primary containment purge valve is
closed.

SR 3.6.1.3.3
- NOTES -

1. Valves and blind flanges in high radiation areas
may be verified by use of administrative means.

2. Not required to be met for PCIVs that are open
under administrative controls.

31 days
Verify each primary containment isolation manual
valve and blind flange that is located outside primary
containment and not locked, sealed, or otherwise
secured and is required to be closed during accident
conditions is closed.
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continue)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.4 ________________________________

- NOTES -

1. Valves and blind flanges in high radiation areas
may be verified by use of administrative means.

2. Not required to be met for PCIVs that are open
under administrative controls.

________________________________

Verify each primary containment manual isolation valve
and blind flange that is located inside primary
containment and not locked, sealed, or otherwise
secured and is required to be closed during accident
conditions is closed.

Prior to entering
MODE 2 or 3 from
MODE 4 if primary
containment was
de-inerted while in
MODE 4, if not
performed within
the previous
92 days

SR 3.6.1.3.5 Verify continuity of the traversing incore probe (TIP) 31 days
shear isolation valve explosive charge.

SR 3.6.1.3.6 Verify the isolation time of each power operated [In accordance
automatic PCIV, [except for MSIVs], is within limits. with the Inservice

Testing Program
or 92 days]

SR 3.6.1.3.7 --------------------------------
- NOTE-

[Only required to be met in MODES 1, 2 and 3.]

184 days
Perform leakage rate testing for each primary
containment purge valve with resilient seals. AND

Once within
92 days after
opening the
valve ]
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continue)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.8 Verify the isolation time of each MSIV is 2 [2] seconds [In accordance
and • [8] seconds. with the Inservice

Testing Program
or 18 months]

SR 3.6.1.3.9 Verify each automatic PCIV actuates to the isolation [18] months
position on an actual or simulated isolation signal.

___________________________________-______

- REVIEWER'S NOTE -
The bracketed portions of the SR apply to the representative sample
as discussed in NEDO-32977-A.

__________________________________________

SR 3.6.1.3.10 Verify each [a representative sample of] reactor [18] months
instrumentation line EFCV actuates [on a simulated
instrument line break to restrict flow to • 1 gph].

SR 3.6.1.3.11 Remove and test the explosive squib from each [18] months on a
shear isolation valve of the TIP System. STAGGERED

TEST BASIS

SR 3.6.1.3.12 --------------------------------
-NOTE-

l[Only required to be met in MODES 1, 2, and 3.]
________________________________

In accordance with
Verify the combined leakage rate for all secondary the Primary
containment bypass leakage paths is S [ ] La when Containment
pressurized to 2 [1 psig. Leakage Rate

Testing Program]

SR 3.6.1.3.13 --------------------------------
-NOTE-

[Only required to be met in MODES 1, 2, and 3.]
… …[In accordance

with the Primary
Containment

Verify leakage rate through each MSIV is • [11.5] scfh Leakage Rate
when tested at 2 [28.8] psig. Testing Program]
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continue)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.14 ----------------------------------------------------------------
-NOTE-

[Only required to be met in MODES 1, 2 and 3.]

In accordance with
Verify combined leakage rate through hydrostatically the Primary
tested lines that penetrate the primary containment is Containment
within limits. Leakage Rate

Testing Program

SR 3.6.1.3.15 ------------------------------------------------------------
-NOTE-

[[Only required to be met in MODES 1, 2, and 3.]

[18] months]
Verify each [ inch primary containment purge valve is blocked
to restrict the valve from opening > [50]%.
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PCIVs
3.6.1.3

3.6 CONTAINMENT SYSTEMS

3.6.1.3 Primary Containment Isolation Valves (PCIVs)

LCO 3.6.1.3

APPLICABILITY:

Each PCIV shall be OPERABLE.

MODES 1, 2, and 3,
When associated instrumentation is required to be OPERABLE per

LCO 3.3.6.1, "Primary Containment Isolation Instrumentation."

ACTIONS

- NOTES -
1. Penetration flow paths [] [except for [] inch purge valve penetration flow paths] may be

unisolated intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for systems made inoperable by PCIVs.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1.1, "Primary Containment,"
when PCIV leakage results in exceeding overall containment leakage rate acceptance
criteria in MODES 1, 2, and 3.

CONDITION REQUIRED ACTION COMPLETION TIME

A.…----------_ _ - - A.1 Isolate the affected 4 hours except for
- NOTE - penetration flow path by main steam line

Only applicable to use of at least one closed
penetration flow paths and de-activated AND
with two [or more] automatic valve, closed
PCIVs. manual valve, blind flange, 8 hours for main

or check valve with flow steam line
One or more penetration through the valve secured.
flow paths with one
PCIV inoperable [for AND
reasons other than
Condition[s] D [and E]].
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PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A.2 ----------------
- NOTES -

1. Isolation devices in
high radiation areas
may be verified by use
of administrative
means.

2. Isolation devices that
are locked, sealed, or
otherwise secured
may be verified by use
of administrative
means.

________________

Verify the affected Once per 31 days for
penetration flow path is isolation devices
isolated. outside primary

containment, drywell,
and steam tunnel

AND

Prior to entering
MODE 2 or 3 from
MODE 4, if not
performed within the
previous 92 days, for
isolation devices
inside primary
containment, drywell,
or steam tunnel
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PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. --------------- _B.1 Isolate the affected 1 hour
- NOTE - penetration flow path by

Only applicable to use of at least one closed
penetration flow paths and de-activated
with two [or more] automatic valve, closed
PCI Vs. manual valve, or blind

flange.
One or more penetration
flow paths with two [or
more] PCIVs inoperable
[for reasons other than
Conditionis) D [and Efl.

C. - -_--------
- NOTE -

Only applicable to
penetration flow paths
with only one PCIV.
_______________

One or more penetration
flow paths with one
PCIV inoperable [for
reasons other than
Condition[s] D [and E]].

C.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

C.2 ________________
- NOTES -

1. Isolation devices in
high radiation areas
may be verified by use
of administrative
means.

[4] hours except for
penetrations with a
closed system

AND

72 hours for
penetrations with a
closed system

Once per 31 days

2. Isolation devices that
are locked, sealed, or
otherwise secured may
be verified by use of
administrative means.

________________

Verify the affected
penetration flow path is
isolated.
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PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION I REQUIRED ACTION ICOMPLETION TIME

D. [ One or more [secondary
containment bypass
leakage rate,] [MSIV
leakage rate,] [purge
valve leakage rate,] [or]
[hydrostatically tested
line leakage rate] not
within limit.

D.1 Restore leakage rate to
within limit.

[4 hours for
hydrostatically tested
line leakage [not on a
closed system]]

AND

[4 hours for secondary
containment bypass
leakage]

AND

[8 hours for MSIV
leakage]

AND

[24 hours for purge
valve leakage]

AND

[72 hours for
hydrostatically tested
line leakage [on a
closed system] ]

E. [ One or more penetration E.1 Isolate the affected 24 hours
flow paths with one or penetration flow path by
more containment purge use of at least one [closed
valves not within purge and de-activated
valve leakage limits. automatic valve, closed

manual valve, or blind
flange].

AND
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PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION R REQUIRED ACTION COMPLETION TIME

E.2 _______________

-NOTES-
1. Isolation devices in

high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed,
or otherwise secured
may be verified by
use of administrative
means.

_______________

Verify the affected
penetration flow path is
isolated.

AND

Once per 31 days for
isolation devices
outside containment

AND

Prior to entering
MODE 2 or 3 from
MODE 4 if not
performed within the
previous 92 days for
isolation devices
inside containment

E.3 Perform SR 3.6.1.3.7 for
the resilient seal purge
valves closed to comply
with Required Action E.1.

Once per [92] days ]

F. Required Action and F.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, B, AND
C, D, or E not met in
MODE 1, 2, or 3. F.2 Be in MODE 4. 36 hours
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PCIVs
3.6.1.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. [ Required Action and G.1 ----------------------------------
associated Completion - NOTE -

Time of Condition A, B, LCO 3.0.3 is not
C, D, or E not met for applicable.
PCIV(s) required to be
OPERABLE during Immediately]
movement of [recently] Suspend movement of
irradiated fuel [recently] irradiated fuel
assemblies in the assemblies in [primary and
[primary or [secondary] secondary containment
containment.

H. [ Required Action and H.1 Initiate action to Immediately
Associated Completion suspend OPDRVs.
Time of Condition A, B,
C, D, or E not met for OR
PCIV(s) required to be
OPERABLE during H.2 Initiate action to Immediately]
MODE 4 or 5 or during restore valve(s) to
operations with a OPERABLE status.
potential for draining the
reactor vessel
(OPDRVs).

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.3.1 ---------------------------------------------------- -------
-NOTE-

[[Only required to be met in MODES 1, 2, and 3.]

31 days]
Verify each [] inch primary containment purge valve
is sealed closed except for one purge valve in a
penetration flow path while in Condition E of this
LCO.
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.3.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _

- NOTES -

[ 1. [Only required to be met in MODES 1, 2, and 3.1

2. Not required to be met when the [20] inch
primary containment purge valves are open for
pressure control, ALARA or air quality
considerations for personnel entry, or
Surveillances that require the valves to be open,
provided the drywell [purge supply and exhaust]
lines are isolated.

________________________________

Verify each [20] inch primary containment purge
valve is closed.

31 days ]

4-

SR 3.6.1.3.3 ________________________________
-NOTES-

1. Valves and blind flanges in high radiation areas
may be verified by use of administrative means.

2. Not required to be met for PCIVs that are open
under administrative controls.

________________________________

Verify each primary containment isolation manual
valve and blind flange that is located outside primary
containment, drywell, and steam tunnel and not
locked, sealed, or otherwise secured and is required
to be closed during accident conditions is closed.

31 days
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continue)

SURVEILLANCE FREQUENCY
+

SR 3.6.1.3.4
- NOTES -

1. Valves and blind flanges in high radiation areas
may be verified by use of administrative means.

2. Not required to be met for PCIVs that are open
under administrative controls.

_- _ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ - -_ -

Verify each primary containment isolation manual
valve and blind flange that is located inside primary
containment, drywell, or steam tunnel and not locked,
sealed, or otherwise secured and is required to be
closed during accident conditions is closed.

Prior to entering
MODE 2 or 3 from
MODE 4 if not
performed within
the previous
92 days

SR 3.6.1.3.5 Verify the isolation time of each power operated, [In accordance
automatic PCIV[, except MSIVs,] is within limits. with the Inservice

Testing Program
or 92 days]

SR 3.6.1.3.6 -------------------------------------------- -
- NOTE -

[[Only required to be met in MODES 1, 2, and 3.]

184 days
Perform leakage rate testing for each primary
containment purge valve with resilient seals. AND

Once within
92 days after
opening the
valve ]

SR 3.6.1.3.7 Verify the isolation time of each MSIV is [In accordance
2 [3] seconds and < [5] seconds. with the Inservice

Testing Program
or[18] months]

SR 3.6.1.3.8 Verify each automatic PCIV actuates to the isolation [18] months
position on an actual or simulated isolation signal.
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continue)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.9
-NOTE-

[[Only required to be met in MODES 1, 2, and 3.]

Verify the combined leakage rate for all secondary In accordance with
containment bypass leakage paths is S [ ] La when the Primary
pressurized to 2 [ ] psig. Containment

Leakage Rate
Testing Program]

SR 3.6.1.3.10 ------------------------------ ------------------------------

-NOTE-
[Only required to be met in MODES 1, 2, and 3.]

Verify leakage rate through all four main steam lines [In accordance
is < [100] scfh when tested at 2 [11.5] psig. with the Primary

Containment
Leakage Rate
Testing Program]

SR 3.6.1.3.11 --------------------------------------------------------------
-NOTE-

[Only required to be met in MODES 1, 2, and 3.]

Verify combined leakage rate through hydrostatically In accordance with
tested lines that penetrate the primary containment the Primary
is within limits. Containment

Leakage Rate
Testing Program

SR 3.6.1.3.12 --------------------------------------------------------------
-NOTE-

[Only required to be met in MODES 1, 2, and 3.]

Verify each [ ] inch primary containment purge valve [18] months]
is blocked to restrict the valve from opening > [50]%.
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