Westinghouse Non-Proprietary Class 3

WCAP-15791-NP April 2004
Revision 1

Risk-Informed Evaluation of Extensions
to Containment Isolation Valve
Completion Times

@ Westinghouse



WESTINGHOUSE NON-PROPRIETARY CLASS 3

WCAP-15791-NP
Revision 1

Risk-Informed Evaluation of Extensions to
Containment Isolation Valve Completion Times

G. R. André
J. D. Andrachek
Westinghouse Electric Company

W. H. Ketchum
S. G. Wideman
Wolf Creek Nuclear Operating Company

April 2004

Apprm
G. G. Anyft, Managcr

Rchabll and Risk Assessment

This work was performed under WOG Shop Order MUHP-3010

Westinghouse Electric Company LLC
P.O. Box 355
Pittsburgh, PA 15230-0355

© 2004 Westinghouse Electric Company LLC
- All Rights Reserved

5985-NP.doc-041904



it

LEGAL NOTICE

“This report was prepared by Westinghouse as an account of work sponsored by the Westinghouse
Owners Group (WOG). Neither the WOG, any member of the WOG, Westinghouse, nor any person
acting on behalf of any of them:

(A)  Makes any warranty or representation whatsoever, express or implied, (I) with respect to the use
of any information, apparatus, method, process, or similar item disclosed in this report, including
merchantability and fitness for a particular purpose, (II) that such use does not infringe on or
interfere with privately owned rights, including an party’s intellectual property, or (III) that this
report is suitable to any particular user’s circumstance; or

(B) Assumes responsibility for any damages or other liability whatsoever (including any
consequential damages, even if the WOG or any WOG representative has been advised of the
possibility of such damages) resulting from any selection or use of this report or any information
apparatus, method, process, or similar item disclosed in this report.”

COPYRIGHT NOTICE

This report bears a Westinghouse copyright notice. You as a member of the Westinghouse Owners Group
are permitted to make the number of copies of the information contained in this report which are
necessary for your internal use in conjunction with your implementation of the report results for your
plant(s) in your normal conduct of business. Should implementation of this report involve a third party,
you are permitted to make the number of copies of the information contained in this report which are
necessary for the third party’s use in supporting your implementation at your plant(s) in your normal
conduct of business, recognizing that the appropriate agreements must be in place to protect the
proprietary information for the proprietary version of the report. All copies made by you must include the
copyright notice in all instances and the proprietary notice if the original was identified as proprietary.
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FOREWORD

This document contains Westinghouse Electric Company proprietary information and data which has
been identified by brackets. Coding associated with the brackets sets forth the basis on which the
information is considered proprietary. These codes are listed with their meanings in WCAP-7211.

The proprietary information and data contained in this report were obtained at considerable Westinghouse
expense and its release could seriously affect our competitive position. This information is to be withheld
from public disclosure in accordance with the Rules of Practice 10 CFR 2.790 and the information
presented herein be safeguarded in accordance with 10 CFR 2.903. Withholding of this information does
not adversely affect the public interest.

This information has been provided for your internal use only and should not be released to persons or
organizations outside the Directorate of Regulation and the ACRS without the express written approval of
Westinghouse Electric Company. Should it become necessary to release this information to such persons
as part of the review procedure, please contact Westinghouse Electric Company, which will make the
necessary arrangements required to protect the Corporation’s proprietary interests.

The proprietary information is deleted in the unclassified version of this report (WCAP-15791-NP,
Revision 1).
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XV

IDENTIFICATION OF REVISIONS

This WCAP revision is required to address two issues that were identified from the NRC’s review of the
document. The NRC provided RAIs to the WOG via the NRC letter from D. Holland (NRC) to G.
Bischoff (Westinghouse), “Request for Additional Information — WCAP-15791-P, ‘Risk-Informed
Evaluation of Extensions to Containment Isolation Valve Completion Times’”, (TAC No. MB5751), dated
July 3, 2003. The two issues were identified in RAI 2 and RAI 11.

RAI 2: The topical report (TR) references a deterministic evaluation approach to determine the minimum
penetration size that will result in a large release from containment atmosphere. The TR concludes that
penetration pipe size diameters of 57, 6", and 3" can be screened out for sub-atmospheric, ice condenser,
and dry ambient containment types. This result seems counter-intuitive since for the same volumetric
leak rate (%/day) a smaller containment should have a similar hole size. Also, these sizes are
significantly larger that the 1" and 2" diameter line size criteria typically used in the methodologies to
identify penetrations whose failures could result in a large early release.

Please provide the following:

2.2 An assessment of the impact of a line size screening criteria similar to the containment penetration
screening criteria used in a typical probabilistic risk assessment (PRA) (e.g., a 2" line diameter). This
should include an estimate of the number and types of lines in the size range between 2" and 6.

2.b Provide the details of the calculations performed to determine the pipe size screening criteria for one
of the containment types. Explain how choked flow considerations are accounted for in the calculation.

2.c If a PRA-type screening criteria is not adopted, please provide the results of offsite consequence
calculations demonstrating that early health effects would not occur given a severe accident with
containment breach sizes equivalent to the screening criteria proposed in the TR.

The following was provided in response to RAlIs 2.b and 2.c.

“Following several detailed discussions with the Staff’s reviewers of this WCAP on offsite
consequences associated with containment hole sizes, the WOG decided to default to a 2 inch
hole size limitation to define the threshold for a large release, instead of further pursuing a hole
size based on an alternate large release criteria. The 2 inch hole size has been used for screening
in development of containment isolation PRA models and is acceptable to the NRC. Due to this
change in the approach to set the minimum penetration size that will result in a large release, a
detailed response will not be provided to this RAL. However, as a result of the large release
criteria change, the impacted CIVs will be re-analyzed via the probabilistic approach with the
results provided in a revision to WCAP-15791.”

RAI 11: CDFr is stated to include internal events only. Please discuss considerations for external events
including CDFy and LERF. See Table 8.1 of the TR.
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The following was provided as part of the response to this RAI

“The analysis included the total CDF (CDFy) from internal events. In addition, to analyze

systems that are closed inside or outside containment, the analysis considered the CDF from

seismic events as discussed in Section 8.2.2 of the WCAP. For the generic analysis, the CDFr is

7.8E-05/yr. To ensure the CDFy adequately covers both internal and external events, this value
will be increased to 1E-04/yr. The generic probabilistic risk analysis will be re-done using a

CDFj value of 1E-04/yr. The new Completion Times will be provided in a revision to the

WCAP.”

“With regard to the plant specific analysis for WCGS, only the internal event CDF value was
used for CDFy. The plant specific probabilistic risk analysis for the CIVs greater than 2 inches
will be re-done using a CDF7 of 1E-04/yr. The new Completion Times will be provided in a

revision to the WCAP.”

The following provides a summary of the revisions to the WCAP to address these changes.

Revision Location

Description

0

NA

Original Issue

1

Table 8-1

The input parameter “Internal event core damage frequency” was changed to
“At-power internal & external event core damage frequency”.

The value 7.80E-05 was changed to 1.0E-04.

In the Reference column, the comment “See note 6 was added.

Section 8.2.1

Note 6 was added.

Section 8.2.2.1

The calculations and results were changed to reflect the change in CDFy from
7.8E-05/yr to 1.0E-04/yr.

1 Section 8.2.2.2 The calculations and results were changed to reflect the change in CDFy from
7.8E-05/yr to 1.0E-04/yr.

1 Section 8.2.2.3 The calculations and results were changed to reflect the change in CDF¢ from
7.8E-05/yr to 1.0E-04/yr.

1 Section 8.2.2.4 The calculations and results were changed to reflect the change in CDFy from

7.8E-05/yr to 1.0E-04/yr.

Section 8.2.3.1

The calculations and results were changed to reflect the change in CDFr from
7.8E-05/yr to 1.0E-04/yr.

Section 8.2.3.2

The calculations and results were changed to reflect the change in CDF; from
7.8E-05/yr to 1.0E-04/yr.

Section 8.2.4.1

The calculations and results were changed to reflect the change in CDFy from
7.8E-05/yr to 1.0E-04/yr.

Section 8.2.4.2

The calculations and results were changed to reflect the change in CDFy from
7.8E-05/yr to 1.0E-04/yr.
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Revision Location Description

1 Section 8.3 Revised to address the change in approach to determine the containment hole size
that will result in a large release.

1 Section 8.3.1 Deleted this section

1 Table 8-5 Deleted this table

1 Section 8.3.2 Deleted this section

1 Table 8-6 Re-numbered Table 8-6 to Table 8-5

1 Section 9 Several minor editorial changes to reflect the new approach to the containment hole
size that will result in a large release.

1 Section 9.1 Revised Step 4 to reflect the new approach to the containment hole size that will
result in a large release.

1 Table 9-1a The generic analysis core damage frequency value of 7.80E-05 was changed to
1.0E-04.

1 Table 9-1d Deleted this table

1 Table 9-1¢ Re-numbered to Table 9-1¢ to Table 9-1d

I Section 9.2 Text revised to reflect the revised results.

1 Table 9-3 Percentage of CIVs updated to reflect revised results.

1 Table 9-2 Revised the appropriate “Grouping Explanations™ and CTs to reflect the revised
analysis.

1 Figure 9-1 Replaced Figure 9-1 with Table 9-3 that provides a summary of the revised results.

1 Section 10 Revised the text to reflect the new approach to the containment hole size that will

result in a large release.

Section 10.1

Deleted the first two paragraphs that discussed calculating a plant specific
containment hole size that will result in a large release.

Table 10-1

Revised Table 10-1 to reflect the results of the revised plant specific analysis. The
table also has a revised form.

1 Section 10.2 Updated the summary of results (percentage CIVs with an increased CT).

1 Table 10-2 Percentage of CIVs updated to reflect revised results.

1 Figure 10-1 Replaced Figure 10-1 with Table 10-2 that provides a summary of the revised
results.

1 Section 11 Revised the first bullet to reflect the new approach to the containment hole size that
will result in a large release.
Updated the fourth and fifth bullets with revised results (percentage CIVs with an
increased CT).

1 Appendix A Removed Marked up Technical Specifications and Bases. Added TSTF-446, Rev. 1

I Appendix D Updated the “Completion Time (CT) Category Number” and the “Justified CT”
information to reflect the revised analysis and results.

I Appendix E Deleted this Appendix (provides similar information as Appendix D)
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Xix

EXECUTIVE SUMMARY

Plant Technical Specifications are issued by the U.S. NRC to ensure that safe nuclear power plant
operation is maintained within the assumptions and the conditions of the plant safety analysis reports
(SAR). One part of the Technical Specifications specify the Completion Times (CTs). These are the
times in which remedial actions must be taken in the event that the minimum set of safety system
requirements consistent with the plant SAR are not met. The Westinghouse Owners Group (WOG) has
undertaken a number of programs focused on improving Technical Specification requirements including
CTs. One program is focused on extending the CT for the containment penetration isolation valves
(CIVs) from 4 hours to 7 days. The motivation for this is to provide sufficient time for plant personnel to
address CIV inoperability and to perform preventive maintenance activities on the CIVs during power
operation.

Containment penetration types included in this analysis are for systems that are connected to the
containment atmosphere, connected to the reactor coolant system, and connected to the steam generators.
Consideration is given to penetration flow paths associated with open and closed systems, for multiple
CIVs, and for maintenance activities on the CIVs that inhibit the valves from functioning as a pressure
boundary and for activities that allow the valves to retain their pressure boundary functionality.

The approach used in this program applies both deterministic and probabilistic evaluations. A
deterministic approach is used to determine the minimum containment hole size that will result in a large
release from the containment atmosphere. Penetration flow paths connected to the containment
atmosphere smaller than this minimum size are allowed the 7 day CT. All other penetrations are
evaluated on a probabilistic basis to demonstrate a CT of 7 days is acceptable or to determine an
appropriate CT. The probabilistic evaluation is consistent with the U.S. NRC’s approach for using
probabilistic risk assessment in risk-informed decisions on plant-specific changes to the current licensing
basis. This approach is discussed in Regulatory Guides 1.174 and 1.177. The risk measures of
importance are the impact of the CT extension on large early release frequency and incremental
conditional large early release probability.

This program evaluated the impact of extending the 4 hour CT on a generic basis. Conservative analysis
input parameters were used to ensure the results are applicable to all WOG plants. Utilities that
implement these CT changes must demonstrate that the generic analysis is applicable to their plant by
showing that the input parameters are representative of or conservative for their plant. A plant specific
implementation of the generic analysis is provided for the Wolf Creek Generating Station (WCGS).
Utilities that want to extend the CTs beyond those justified by the generic analysis can substitute plant
specific values in place of the generic input parameters and recalculate the risk measures. This has also
been completed for the WCGS.

The results show that a CT extension to 7 days can be justified for a majority of the CIVs for the WCGS.
For those CIVs where the full 7 day extension could not be justified, many can be extended to at least
12 hours and there were only a very small number of CIVs where an extension could not be justified.

WCAP-15791-NP April 2004
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1-1

1 INTRODUCTION

The purpose of this program is to provide the technical justification for extending the Completion Time
(CT), also referred to as the allowed outage time (AOT), from 4 hours to 168 hours (7 days) (for isolation
valves that cannot demonstrate acceptable results for 168 hours, shorter times are considered and
evaluated), for the following Technical Specification requirement:

LCO 3.6.3, Containment Isolation Valves (CIVs), NUREG 1431, Rev. 2

. Condition A, One or more penetration flow paths with one CIV inoperable (only applicable to
penetration flow paths with two [or more] CIVs).
Required Action A1: Isolate the affected penetration flow path by use of at least one closed and
de-activated automatic valve, closed manual valve, blind flange, or check valve with flow through
the valve secured.

. Condition C, One or more penetration flow paths with one CIV inoperable (only applicable to
penetration flow paths with only one CIV and a closed system).
Required Action C1: Isolate the affected penetration flow path by use of at least one closed and
de-activated automatic valve, closed manual valve, or blind flange.

The current CTs are generally insufficient to respond to CIV inoperability and perform preventive
maintenance activities at-power.

The approach used in this program applies both deterministic and probabilistic evaluations. A
deterministic approach is used to determine the minimum containment hole size that will result in a large
release from the containment atmosphere. Penetration flow paths connected to the containment
atmosphere smaller than this size are allowed a CT of 7 days. All other penetrations are evaluated on a
probabilistic basis to demonstrate that a CT of 7 days is acceptable, or to determine an appropriate CT.
The probabilistic evaluation is consistent with the Nuclear Regulatory Commission’s (NRC) approach for
using probabilistic risk assessment (PRA) in risk-informed (RI) decisions on plant-specific changes to the
current licensing basis. This approach is discussed in Regulatory Guide 1.174 (“An Approach for Using
Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing
Basis,” Reference 1) and Regulatory Guide 1.177 (“An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications,” Reference 2). The approach addresses, as documented in this
report, the impact on defense-in-depth and the impact on safety margins, as well as an evaluation of the
impact on risk. The risk evaluation considers the three-tiered approach as presented by the NRC in

Reg. Guide 1.177. Tier 1, PRA Capability and Insights, assessed the impact of the proposed Completion
Time change on large early release frequency (LERF) and incremental conditional large early release
probability (ICLERP). The impact of the change on core damage frequency (CDF) and incremental
conditional core damage probability (ICCDP) were not evaluated since containment isolation is a function
that impacts containment response to an event and not the ability of the plant design to prevent or mitigate
core damage. Tier 2, Avoidance of Risk-Significant Plant Configurations, considered potential risk-
significant plant operating configurations. Tier 3, Risk-Informed Plant Configuration Control and
Management, will be addressed on a plant specific basis when the Technical Specification Completion
Time change is implemented by each utility consistent with their Maintenance Rule program.

WCAP-15791-NP April 2004
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This program used an approach that evaluated the impact of the CT on a generic basis. Conservative
analysis input parameters were used in the analysis to ensure that the results are applicable to all domestic
WOG plants. Utilities that implement this CT change will need to demonstrate that the analysis is
applicable to their plant by demonstrating that the input parameters are representative of, or conservative
for their plant. A plant specific implementation of the generic analysis is provided for the Wolf Creek
Generating Station (WCGS) in Section 9. Utilities can substitute plant specific values in place of the
generic input parameters and recalculate the risk measures that in some cases will result in longer CTs.
This is provided for WCGS in Section 10.

Penetration types included in this analysis are systems that connect directly to the containment
atmosphere, connect directly to the reactor coolant system (RCS), and connect directly to the steam
generators (SGs). Consideration is given to penetration flow paths with multiple isolation valves and
penetration flow paths with single isolation valves with a closed system. Consideration is also given to
maintenance activities on the isolation valves that inhibit the CIVs from functioning as a pressure
boundary and also activities that allow the CIVs to retain their pressure boundary functionality.

The Technical Specification conditions will be eliminated that distinguish between penetration flow paths
that contain two or more CIVs and penetration flow paths that contain one CIV and a closed system.
Also, two conditions will be added to address maintenance activities that impact the CIV pressure
boundary; one when the pressure boundary is intact and one when it is not intact.

See Appendix A: Marked up Technical Specifications and Bases.

The Westinghouse Owners Group (WOG) is evaluating these changes as part of a larger program
considering changes to a number of Technical Specification CTs. CT extensions are also being
considered for a number of fluid systems, and AC and DC power systems.
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2 TECHNICAL SPECIFICATIONS

The relevant Technical Specifications for the containment isolation valves from NUREG-1431, Rev. 2
(Improved Standard Technical Specifications) for Westinghouse plants follow.
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Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves (Almospheric, Subatmospheric, lce Condenser, and

Dual)
LCO 3.6.3 Each containment isolation valve shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS

- NOTES -
1. Penetration tlow path(s) [except for [42] inch purge valve 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
containment isolation valves.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1, "Containment,” when
isolation valve leakage results in exceeding the overall containment leakage rate
acceptance criteria.

with two [or more]

automatic valve, closed

CONDITION REQUIRED ACTION COMPLETION TIME
A Al Isolate the affected 4 hours
- !"OTE N penetration flow path by
Only applicable to use of at least one closed
penetration flow paths and de-activated

containment isolation

manual valve, blind flange,
valves.

or check valve with flow
through the valve secured.

One or more penetration
flow paths with one
containment isolation
valve inoperable [for
reasons other than
Condition[s] D [and E}}.

>
Z
o)

|

WOG STS 3.6.3-1 Rev. 2, 04/30/01
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Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

3.6.3
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A2
- NOTES -
1. Isolation devices in
high radiation areas
may be verified by use
of administralive
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 containment
AND
Prior o entering
MODE 4 from
MODE 5 if not
performed within the
previous 92 days for
isolation devices
inside containment
WOG STS 3.63-2 Rev. 2, 04/30/01
WCAP-15791-NP April 2004
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Containment Isolation Valves (Atmospheric, Subatmospheric, lce Condenser, and Dual)

3.6.3
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 for rpore] ) automatic valve, closed
containment isolation manual valve, or blind
valves. flange.
One or more penetration
flow paths with two [or
more] containment
isolation valves
inoperable {for reasons
other than Condition[s) D
{and E]}.

C. C.1 Isolate the affected 72 hours

- NOTE - penetration flow path by
Only applicable to use of at least one closed
penetration flow paths and de-activated
withonlyone automatic valve, closed
containment isolation manual valve, or blind
valve and a closed flange.
system.

AND
One or more penetration
flow paths with one
containment isolation
valve inoperable.
WOG STS 3.63-3 Rev. 2, 04/30/01
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision 1



2-5

Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

ACTIONS (continued)

3.6.3

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.

D.[ One or more shield D.1 Restore leakage within 4 hours for shield
building bypass leakage limit. building bypass
[or purge valve leakage) leakage
not within limit.

AND
24 hours for purge
valve leakage ]

E. [ One or more penetration | E.1 Isolale 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. automalic valve, closed

manual valve, or blind
flange].
AND

|

WOG STS

3.63-4

Rev. 2, 04/30/01
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Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.3

BASES
ACTIONS (continued)

The ACTIONS are further modified by a third Note, which ensures
appropriate remedial actions are taken, if necessary, if the affected
systems are rendered inoperable by an inoperable containment isolation
valve.

in the event the isolation valve feakage results in exceeding the overall
containment leakage rate, Note 4 directs entry into the applicable
Conditions and Required Actions of LCO 3.6.1.

Atland A2

In the event one containment isolation valve in one or more penetration
flow paths is inoperable, [except for purge valve or shield building bypass
leakage not within limit], the affected penetration flow path must be
isolated. The method of isolation must include the use of at least one
isotation barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a closed and
de-activated automatic containment isolation valve, a closed manual
valve, a blind flange, and a check valve with flow through the valve
secured. For a penetration flow path isolated in accordance with
Required Action A.1, the device used to isolate the penetration should be
the closest available one to containment. Required Action A.1 must be
completed within 4 hours. The 4 hour Completion Time is reasonable,
considering the time required to isolate the penetration and the relative
importance of supporting containment OPERABILITY during MODES 1,
2,3, and4.

For affected penetration flow paths that cannot be restored to
OPERABLE status within the 4 hour Completion Time and that have been
isolated in accordance with Required Action A.1, the affected penetration
flow paths must be verified to be isolated on a periodic basis. This is
necessary to ensure that containment penetrations required to be
isolated following an accident and no longer capable of being
automatically isolated will be in the isolation position should an event
occur. This Required Action does not require any testing or device
manipulation. Rather, it involves verification, through a system
walkdown, that those isolation devices outside containment and capable
of being mispositioned are in the correct position. The Completion Time
of "once per 31 days for isolation devices outside containment” is
appropriate considering the fact that the devices are operated under
administrative controls and the probability of their misalignment is low.
For the isolation devices inside containment, the time period specified as
*prior to entering MODE 4 from MODE 5 if not performed within the

WOG STS B3.6.3-5 Rev. 2, 04/30/01
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Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

BASES

B3.6.3

ACTIONS (continued)

previous 92 days"” is based on engineering judgment and is considered
reasonable in view of the inaccessibility of the isolation devices and other
administrative controls that will ensure that isolation device misalignment
is an unlikely possibility.

Condition A has been modified by a Note indicating that this Condition is
only applicable to those penetration flow paths with two [or more]
containment isolation valves. For penetration flow paths with only one
containment isolation valve and a closed system, Condition C provides
the appropriate actions.

Required Action A.2 is modified by two Notes. Note 1 applies to isolation
devices located in high radiation areas and allows these devices to be
verified closed by use of administrative means. Allowing verification by
administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
locked, sealed, or otherwise secured in position and allows these devices
to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since the function of
locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these devices once they have been verified to be in the
proper position, is small.

B1

With two [or more] containment isolation valves in one or more
penetration flow paths inoperable, [except for purge valve or shield
building bypass leakage not within limit,] the affected penetration flow
path must be isolated within 1 hour. The method of isolation must include
the use of at least one isolation barrier that cannot be adversely affected
by a single active failure. Isolation barriers that meet this criterion are a
closed and de-activated automatic valve, a closed manual valve, and a
blind flange. The 1 hour Completion Time is consistent with the
ACTIONS of LCO 3.6.1. In the event the affected penetration is isolated
in accordance with Required Action B.1, the affected penetration must be
verified to be isolated on a periodic basis per Required Action A.2, which
remains in effect. This periodic verification is necessary to assure leak
tightness of containment and that penetrations requiring isolation
following an accident are isolated. The Completion Time of once per

31 days for verifying each affected penetration flow path is isolated is
appropriate considering the fact that the valves are operated under
administrative control and the probability of their misalignment is low.

WOG STS
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Containment Isolation Valves (Atmospheric, Subatmospheric, lce Condenser, and Dual)

BASES

B3.6.3

ACTIONS (continued)

Condition B is modified by a Note indicating this Condition is only
applicable to penetration flow paths with two [or more] containment
isolation valves. Condition A of this LCO addresses the condition of one
containment isolation valve inoperable in this type of penetration flow
path.

C.iandC.2

With one or more penetration flow paths with one containment isolation
valve inoperable, the inoperable valve flow path must be restored to
OPERABLE status or the affected penetration flow path must be isolated.
The method of isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active failure.
Isolation barriers that meet this criterion are a closed and de-activated
automatic valve, a closed manual valve, and a blind flange. A check
valve may not be used to isolate the affected penetration flow path.
Required Action C.1 must be completed within the 72 hour Completion
Time. The specified time period is reasonable considering the relative
stability of the closed system (hence, reliability) to act as a penetration
isolation boundary and the relative importance of maintaining
containment integrity during MODES 1, 2, 3, and 4. In the event the
affected penetration flow path is isolated in accordance with Required
Action C.1, the affected penetration flow path must be verified to be
isolated on a periodic basis. This periodic verification is necessary to
assure leak tightness of containment and that containment penetrations
requiring isolation following an accident are isolated. The Completion
Time of once per 31 days for verifying that each affected penetration flow
path is isolated is appropriate because the valves are operated under
administrative controls and the probability of their misalignment is low.

Condition C is modified by a Note indicating that this Condition is only
applicable to those penetration flow paths with only one containment
isolation valve and a closed system. The closed system must meet the
requirements of Ref. 3. This Note is necessary since this Condition is
written to specifically address those penetration flow paths in a closed
system.

Required Action C.2 is modified by two Notes. Note 1 applies to valves
and blind flanges located in high radiation areas and allows these devices
to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
locked, sealed, or otherwise secured in position and allows these devices

WOG STS
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Containment Isolation Valves (Atmospheric, Subatmospheric, Ice Condenser, and Dual}
B3.63

BASES
ACTIONS (continued)

to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since the function of
locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these valves, once they have been verified to be in the
proper position, is small.

[Dia

With the shield building bypass leakage rate (SR 3.6.3.11) [or purge
valve leakage rate (SR 3.6.3.7)] not within limit, the assumptions of the
safety analyses are not met. Therefore, the leakage must be restored to
within limit. Restoration can be accomplished by isolating the
penetration(s) that caused the limit to be exceeded by use of one closed
and de-activated automatic valve, closed manual valve, or blind flange.
When a penetration Is isolated the leakage rate for the isolated
penetration is assumed to be the actual pathway leakage through the
isolation device. If two isolation devices are used to isolate the
penetration, the leakage rate is assumed to be the lesser actual pathway
leakage of the two devices. The 4 hour Completion Time for shield
building bypass leakage is reasonable considering the time required to
restore the leakage by isolating the penetration(s) and the relative
importance of secondary containment bypass leakage to the overall
containment function. [The 24 hour Completion time for purge valve
leakage is acceptable considering the purge valves remain closed so that
a gross breach of the containment does not exist.}

- REVIEWER'’S NOTE -
(The bracketed options provided in ACTION D reflect options in plant
design and options in adopting the associated leakage rate Surveillances.

The options (in both ACTION D and ACTION E) for purge valve leakage,
are based primarily on the design - if leakage rates can be measured
separately for each purge valve, ACTION E is intended to apply. This
would be required to be able to implement Required Action E.3. Should
the design allow only for leak testing both purge valves simultaneously,
then the Completion Time for ACTION D should include the "24 hours for
purge valve leakage” and ACTION E shouid be eliminated.] ]

WOG STS B3.63-8 Rev. 2, 04/30/01
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3 NEED FOR COMPLETION TIME CHANGE

As discussed in Regulatory Guide 1.177 aéceptable reasons for requesting Technical Specification
changes fall into one or more of the following categories:

Improvement to operational safety: A change to the Tech Specs can be made due to reductions in the
plant risk or a reduction in the occupational exposure of plant personnel in complying with the Tech Spec
requirements.

Consistency with risk basis in regulatory requirements: Tech Spec requirements can be changed to reflect
improved design features in a plant or to reflect equipment reliability improvements that make a previous
requirement unnecessarily stringent or ineffective. Tech Specs may be changed to establish consistently
based requirements across the industry or across an industry group.

Reduce unnecessary burdens: The change may be requested to reduce unnecessary burdens in complying
with current Tech Spec requirements, based on operating history of the plant or the industry in general.
This includes extending completion times: 1) that are too short to complete repairs when components fail
with the plant at-power, 2) to complete additional maintenance activities at-power to reduce plant down
time, and 3) provide increased flexibility to plant operators.

The CT extensions in this WCAP are requested primarily to provide an improvement to operational
safety, reduce unnecessary burden and provide a more consistent risk basis in regulatory requirements. In
addition, the assumption that shutting the plant down is the safest course of action is not always valid and
depending on the component or system of interest, it may be safer to complete component repairs at
power. During shutdown, the transfer from auxiliary feedwater (AFW) to the residual heat removal
(RHR) system represents an increased risk level due to system alignment changes that could lead to loss
of inventory events. This transition can be avoided by completing the repair at-power. Potential risks
associated with plant shutdown need to be considered when determining an appropriate course of action.
Extended CTs enable this shutdown risk to be averted.

With regard to the regulatory basis consistency, CIVs are typically not as risk significant as many other
plant safety systems and components. Often these other systems more important to risk have CTs that are
longer than the CTs for CIVs. Shorter CTs should be imposed on systems or components that are
considered to be highly risk significant. Containment penetrations do not rely on single valves to perform
their isolation function, but are designed with multiple isolation valves or involve a closed system. A four
hour CT is too restrictive and potentially forces plant operators to focus on CIV inoperability ahead of
other inoperabilities that may be more risk significant, but have longer CTs.

There are situations where a potential plant shutdown or a plant transient can be avoided, if sufficient time
was available to perform corrective maintenance on an inoperable CIV. The following examples
demonstrate that the current 4 hour CIV CT is insufficient to perform corrective maintenance on an
inoperable CIV.

A plant was performing a quarterly surveillance test that involved stroking a Component Cooling Water
CIV. This CIV is located in a common loop that provides cooling to essential containment loads such as
the RCP motor air coolers, the RCP upper and lower bearing cooler, and the excess letdown heat
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exchanger. During the performance of the test, the Component Cooling Water CIV was taken to the
closed position and failed to fully close. The valve was declared inoperable, and TS 3.6.3 Required
Action A.1 was entered with a 4 hour CT to either a) restore the valve to Operable status, b) isolate the
affected penetration flow path, or c) initiate a plant shutdown. The troubleshooting of the problem .
involved a containment entry to visually inspect the torque switch and wiring. During the troubleshooting
of the torque switch and wiring, the valve was taken to the open position and then to the closed position.
This time, the valve fully closed. The closure of the Component Cooling Water CIV was completed with
just 9 minutes remaining on the Required Action A.1 Completion Time of 4 hours. Troubleshooting and
repair of the valve continued, and the valve was restored to Operable status in an additional 28 hours. A
plant shutdown was not required, however, isolating the penetration flow path within the required 4 hours
could have resulted in an unnecessary plant transient. The current 4 hour CT was barely enough time to
perform the initial troubleshooting of the problem, and was insufficient to complete the repair, which took
another 28 hours.

Some of the sample line relief valves may open, and remain opened during plant sampling operations.
The flow path can be isolated with the current CT of 4 hours, however the relief valve cannot be repaired
within the 4 hour CT. If a plant conservatively chooses not to utilize the Note in TS 3.6.3 that allows
penetration flow paths to be unisolated intermittently under administrative controls, the valve will remain
closed for the entire cycle, until it can be repaired during an outage. An entry into containment may be
required to obtain plant samples locally. The containment entry involves additional dose to the plant
personnel obtaining the sample, and a personnel hazard in obtaining the sample from a high-pressure
source. If a longer CT were available, then the valve could be repaired, allowing samples to be obtained
from the sampling panel.

A plant performs a local leak rate test (LLRT) on the containment purge valves every six months. Both
valves are tested at the same time due to the configuration of the valves. If the LLRT is failed, both
valves are assumed to fail, since there is no way to determine which valve failed. A large blind flange
would be used to isolate the penetration, since there is no other way to isolate the penetration. A 4 hour
CT is not sufficient to install and test the blind flange, and therefore a plant shutdown would be required.
A longer CT would allow the blind flange to be installed and tested.

Another example where the current 4 hour CT was insufficient to perform a repair was associated with a
leaking feedwater header vent and drain valve. The repair of the leaking valve involved capping the end
of the pipe. The evaluation of the repair involved determining the pressure rating of the piping, to
determine the pressure rating of the cap to be installed. The end of the pipe had to be modified to install
the cap. The current CT of 4 hours was not enough time to perform the design evaluation and to perform
the repair.
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4 TECHNICAL SPECIFICATION CHANGE REQUEST

The analysis in this report provides the justification for extending the Completion Times of Tech
Spec 3.6.3 in NUREG-1431, Rev. 2 for the Required Actions associated with the following conditions:

. Condition A, One or more penetration flow paths with one containment isolation valve inoperable
[for reasons other that Condition[s] D [and E]].

. Required Action A. 1, Isolate the affected penetration flow path by use of at least one closed and
de-activated automatic valve, closed manual valve, blind flange, or check valve with flow through
the valve secured.

Evaluate increasing the CT from 4 hours to 7 days.

. Condition C, One or more penetration flow paths with one containment isolation valve
inoperable.
. Required Action 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.
Evaluate increasing the CT from 72 hours to 7 days.
Note that a CT extension to 7 days is the objective of this analysis for both conditions A and C. CTs less

than 7 days will be proposed if necessary to meet the risk acceptance criteria provided in Regulatory
Guides 1.174 and 1.177.
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S DESIGN BASIS REQUIREMENTS AND IMPACT

The following discusses the design basis requirements and the impact of the proposed CT extensions on
these requirements. This discussion is taken from the basis of Tech Spec 3.6.3 in NUREG-1431, Rev. 2,
(Reference 3).

The CIVs form part of the containment pressure boundary and provide a means for fluid penetrations not
serving accident consequence limiting systems to be provided with two isolation barriers that are closed
on a containment isolation signal. The 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. Check
valves, or other automatic valves designed to close without operator action following an accident, are
considered active devices. Two barriers in series are provided for each penetration so that no single
credible failure or malfunction of an active component can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analyses. One of these barriers may be a closed system. These
barriers (typically containment isolation valves) make up the Containment Isolation System.

Automatic isolation signals are produced during accident conditions. Containment Phase “A” isolation
occurs upon receipt of a safety injection signal. Phase “A” isolation signal isolates nonessential process
lines in order to minimize leakage of fission product radioactivity. Containment Phase “B” isolation
occurs upon receipt of a containment pressure High-High signal and isolates the remaining process lines,
except systems required for accident mitigation. In addition to the isolation signals listed above, the
purge and exhaust valves receive an isolation signal on a containment high radiation condition. Asa
result, the containment isolation valves (and blind flanges) help ensure that the containment atmosphere
will be isolated from the environment in the event of a release of fission product radioactivity to the
containment atmosphere as a result of a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation valves help ensure that containment is
isolated within the time limits assumed in the safety analysis. Therefore, the OPERABILITY
requirements provide assurance that the containment function assumed in the safety analysis will be
maintained.

The containment isolation valve Limiting Condition for Operation (LCO) was derived from the
assumptions related to minimizing the loss of reactor coolant inventory and establishing the containment
boundary during major accidents. As part of the containment boundary, containment isolation valve
OPERABILITY supports leak tightness of the containment. Therefore, the safety analysis of any event
requiring isolation of containment is applicable to this LCO.

The DBAs that result in a release of radioactive material within containment are a loss of coolant accident
and a rod ejection accident. 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. This ensures that potential paths to the environment through containment isolation valves are
minimized.

WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision 1



5-2

The normally closed isolation valves are considered OPERABLE when manual valves are closed,
automatic valves are de-activated and secured in their closed position, blind flanges are in place, and
closed systems are intact.

Required Action A.1 This action requires that with one CIV in one or more penetration flow paths
inoperable [except for purge valve or shield building bypass leakage not within limit], the affected
penetration flow path must be isolated. The method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a single active failure. Isolation barriers that meet
this criterion are a closed and de-activated automatic CIV, a closed manual valve, a blind flange, and a
check valve with flow through the valve secured.

Required Action C.1 This action requires that with one or more penetration flow paths with one CIV
inoperable, the inoperable valve flow path must be restored to OPERABLE status or the affected
penetration flow path must be isolated. The method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a single active failure. Isolation barriers that meet
this criterion are a closed and de-activated automatic valve, a closed manual valve, and a blind flange. A
check valve may not be used to isolate the affected penetration flow path. Condition C is modified by a
Note indicating that this Condition is only applicable to those penetration flow paths with only one
containment isolation valve and a closed system. '

Completion Time Increase Impact on Design Basis Requirements

This CT change does not impact the design basis requirements of the containment isolation system. The
design of the containment isolation valves is not impacted by this change. The design will continue to
provide sufficient capability, redundancy, and reliability to ensure the containment is isolated when
‘required and design basis radioactive release limits are not exceeded. The operability of the containment
isolation system will remain consistent with the assumptions of the safety analysis.
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6 SYSTEM DESCRIPTION

The CIVs are used to isolate containment penetration flow paths. Typically there is one CIV inside and
one CIV outside each penetration that performs this function. Depending on the purpose of the system,

- the CIVs may be normally open or closed. Systems can be closed or open inside and outside of
containment. An open system inside containment is one that is directly connected to the containment
atmosphere. An open system outside containment is one that is directly connected to the outside
environment. A closed system inside containment is one that is not directly connected to the containment
atmosphere and may consist of only a run of pipe inside containment. A closed system outside
containment has no direct connection to the outside environment. Closed systems, either inside or outside
containment, may not have an associated CIV.

There are a number of different types of penetration configurations depending on the system of interest.
Details of these penetrations are provided in Section 8 along with the analysis for each penetration. In
general, the following penetration types are evaluated in this analysis. The grouping nomenclature used
in this analysis is also provided.

Class I: Penetrations with flow paths to the containment atmosphere

. Group IA: Flow paths connected directly to the containment atmosphere and the outside
environment (open/open penetration type)

. Group IB: Flow paths closed inside containment and connected directly to the outside
environment (closed/open penetration type)

. Group IC: Flow paths connected directly to the containment atmosphere and closed outside
containment (open/closed penetration type)

. Group ID: Flow paths closed inside containment and closed outside containment (closed/closed
penetration type)

Class II: Penetrations with flow paths to the RCS

Group 1IA: Standby flow paths
. Group 1IB: Normally operating flow paths

Class III: Penetrations with flow paths to the SGs

. Group IIIA: Flow paths connected to the SG secondary side and open to the outside environment

. Group I1IB: Flow paths connected to the SG secondary side and closed to the outside
environment
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7 IMPACT ON DEFENSE-IN-DEPTH AND SAFETY MARGINS

In addition to discussing the impact of the changes on plant risk, as presented in Section 8, the traditional
engineering considerations need to be addressed. These include defense-in-depth and safety margins.
The fundamental safety principles on which the plant design is based cannot be compromised. Design
basis accidents are used to develop the plant design. These are a combination of postulated challenges
and failure events that are used in the plant design to demonstrate safe plant response. Defense-in-depth,
the single failure criterion, and adequate safety margins may be impacted by the proposed change and
consideration needs to be given to these elements.

7.1 IMPACT ON DEFENSE-IN-DEPTH

The proposed change needs to meet the defense-in-depth principle which consists of a number of
elements. These elements and the impact of the proposed change on each follow:

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

The ClIVs are part of the plant design to primarily ensure containment integrity following an
accident. By closing the CIVs, inventory required to cool the core is also maintained. The CIVs
are not included in the plant design for consequence mitigation. Therefore, the proposed CT
change for the CIVs has a negligible impact on CDF, no direct impact on consequence mitigation,
and only a small impact on LERF as discussed in Section 8. This change does not significantly
degrade the ability of one barrier to fission product release and compensate with an improvement
of another. The balance between prevention of core damage and prevention of containment
failure and consequence mitigation is maintained. Furthermore, no new accident or transients are
introduced with the requested change and the likelihood of an accident or transient is not
impacted.

. Over-reliance on programmatic activities to compensate for weaknesses in plant design.

The plant design will not be modified with this proposed change. All safety systems, including
the CIVs, will still function in the same manner with the same reliability, and there will be no
additional reliance on additional systems, procedures, or operator actions. The calculated risk
increase for the CT changes is very small and additional control processes are not required to be
put into place to compensate for any risk increase.

o System redundancy, independence, and diversity are maintained commensurate with the expected
frequency and consequences of challenges to the system.

There is no impact on the redundancy, independence, or diversity of the CIVs or on the ability of
the plant to isolate containment penetrations with diverse systems. The redundant and diverse
containment isolation designs will not be changed. The CIVs are reliable components and will
remain reliable after these proposed changes.
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7.2

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

Defenses against common cause failures are maintained. The completion time extensions
requested are not significantly increased such that any new common cause failure mechanisms
would occur. In addition, the operating environment for these components remains the same,
therefore, new common cause failures modes are not expected. The number, design, and types of
valves used for containment isolation remain the same with these changes so the containment
isolation system maintains the potential against common cause failures.

Independence of barriers is not degraded.

The barriers protecting the public and the independence of these barriers are maintained. It is not
expected that multiple systems will be out of service simultaneously during the extended CTs that
could lead to degradation of these barriers, and an increase in risk to the public. In addition, the
extended CTs do not provide a mechanism that degrades the independence of the barriers; fuel
cladding, reactor coolant system, and containment.

Defenses against human errors are maintained.

No new operator actions related to the CT extensions are required to maintain plant safety. No
changes to current operating, maintenance, or test procedures are required due to these changes.
The increase in CTs provides additional time to complete troubleshooting, and test and repair
activities which will lead to improved operator and maintenance personnel performance, resulting
in reduced system re-alignment and restoration errors.

IMPACT ON SAFETY MARGINS

The safety analysis acceptance criteria as stated in the FSAR are not impacted by this change. Redundant
and diverse, containment isolation valves, where applicable, and closed systems will be maintained. The
proposed changes will not allow plant operation in a configuration outside the design basis. Isolation of
all containment penetrations will remain single failure proof. CIV operation and testing requirements and
containment leakage requirements are not impacted by this change. There is no impact on safety margins.
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8 GENERIC ASSESSMENT OF IMPACT ON RISK

This section presents the analysis and assumptions used to determine the impact on plant risk of
increasing the Completion Times specified in Section 4. This section addresses the three tiered approach
to the evaluation of risk-informed Technical Specification changes. The three tiered approach is defined
in Regulatory Guide 1.177. The first tier, discussed in Sections 8.1 to 8.3, addresses PSA insights and
includes the risk analyses to support the CT change. The second tier, which addresses avoidance of risk-
significant plant configurations, is discussed in Section 8.4. The third tier, which addresses risk-informed
plant configuration control and management, is covered by each utility’s Maintenance Rule Program and
is discussed in Section 8.5.

8.1 TIER1: APPROACH TO THE EVALUATION

The Tier 1 analysis provides the impact of the CT changes on the ICLERP and LERF. Since the CIVs are
used to maintain containment integrity, any change to their availability will directly impact releases from
containment following a core damage event. The impact of these changes on CDF, and as measured by
the change in CDF and ICCDP values, is not important since this impact would be a secondary effect
related to a long-term loss of inventory for core cooling.

The approach used in this program applies both deterministic and probabilistic evaluations. A
deterministic approach is used to determine the minimum containment hole size that will result in a large
release from the containment atmosphere. Penetration flow paths connected to the containment
atmosphere smaller than this size are allowed a CT of 7 days. The minimum hole size is determined for
large dry, subatmospheric, and ice condenser containment types. All other penetrations are evaluated on a
probabilistic basis to demonstrate if a CT of 7 days is acceptable or to determine an appropriate lesser CT.
The probabilistic evaluation is consistent with the Nuclear Regulatory Commission’s (NRC) approach for
using PRA in Rl decisions on plant-specific changes to the current licensing basis. This approach is
discussed in Regulatory Guides 1.174 and 1.177.

Both the deterministic and probabilistic analyses were completed on a generic basis. Input parameters
used in the analyses were picked based on the most conservative plant design or plant design parameters
available, that is, the set of design parameters that results in the most conservative results (shortest CT).
Application of the generic analysis on a plant specific basis requires each utility implementing this change
to demonstrate that their plant is within the bounds of the analysis. This process is demonstrated for
WCGS in Section 9. Plant specific calculations for WCGS are discussed in Section 10 to determine
additional benefits from such analysis.

The following types of containment penetration flow paths are evaluated:

. Penetration flow paths connected to the containment atmosphere
. Penetration flow paths connected to the RCS
. Penetration flow paths connected to the SGs

Details of these evaluations are provided in the following sections.
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8.2 PROBABILISTIC EVALUATION OF THE CONTAINMENT PENETRATIONS

The probabilistic evaluation involves the calculation of the ICLERP and ALERF for each type of CIV
penetration identified in Sections 8.2.2 through 8.2.4. Through finding acceptable ICLERP and ALERF
values per Regulatory Guides 1.177 and 1.174 (less than 5.0E-08 and 1.0E-07, respectively), the
maximum CTs were determined. For those penetrations that could not be justified to the target 7 day CT,
shorter CTs were evaluated at 72, 48, 24, 12, and 8 hours.

The ICLERP is defined in Regulatory Guide 1.177 as:

. ICLERP = [(conditional LERF with the subject equipment out of service) — (baseline LERF with
nominal expected equipment unavailabilities)] x duration of a single CT under consideration

The ICLERP was found for each penetration with the assumption that one CIV within the penetration is in
maintenance. If there was more than one CIV within the penetration, the calculation was performed as
many times as there are valves because any one of those valves could be in maintenance.

For the ALERF calculations, a fault tree analysis using the Westinghouse tool WesSAGE (Reference 7)
was performed to evaluate all combinations of non-isolated penetration possibilities for each penetration.
Non-isolations can be a result of valve failure as well as a valve being in maintenance. This was done for
the current 4 hour CT and the proposed 168 hour CT or lesser times as necessary to meet the 1.0E-07/yr
ALEREF criteria. The increase in the probability of failing to isolate the penetration was then multiplied by
the CDF to find the final ALERF.

The specific calculations for the ICLERPs and ALERFs for the CIVs vary from penetration to penetration.
The variations are dependent upon the conditions and configurations of the penetration. Sections 8.2.2
through 8.2.4 provide the calculations for each penetration and the applicable assumptions. Diagrams are
also provided in these sections.

For generic applicability, a large variety of possible containment penetrations flow paths were identified,
including connections to containment atmosphere, the RCS and the SGs. Different valve types (SOVs,
MOVs, AOVs, check valves, and SRVs) and valve positioning (normally open or normally closed) were
taken into account for each penetration type. Common cause due to valves within a flow path being of
the same valve type and performing a similar function was also included. In addition, unavailability due
to maintenance of the CIVs was included in the analysis.

The following lists the general assumptions used for this generic study. The assumptions reflect a
conservative approach in effort of making this analysis generically applicable.

General Assumptions:
1. Only one valve within a single containment penetration can be in maintenance at a time.

2. Maintenance on a valve can be conducted in one of two ways: a) the valve is in maintenance such
that it is still intact and capable of maintaining its pressure boundary function or b) the valve is in
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maintenance such that it is not intact and is not capable of maintaining its pressure barrier
function.

3. Before maintenance or repair is started on one CIV, it is assumed that the other CIVs within the
penetration are checked to ensure they are in their proper positions. This assumption eliminates
the need to include the probability that the operable valves were mis-positioned or transferred to
the wrong position since they were last checked.

4. When there are two or more valves of the same valve type in the same position (open or closed)
within a penetration, common cause failures are included in the ICLERP and ALERF
calculations. That is, given that one CIV is out of service for repair, the second (operable) CIV of
the same valve type has a dependent failure probability involving the common cause beta factor
(for a case where there are two valves of the same type). For a case where there are three valves
of the same type, the dependent failure probability involves the gamma factor. The Multiple
Greek Letter common cause methodology was used in this analysis.

S. For two or more valves of the same ‘valve type’, differences in manufacturers are assumed to be
irrelevant.
6. All containment penetrations analyzed in the generic study, with the exception of RCS and SG

connections, are assumed to have a pipe diameter greater than the threshold value for a large
release from the deterministic evaluation of containment hole size (see Section 8.3). Any pipe not
directly connected to the RCS or SG with a diameter less than the large release threshold value is
of insufficient size to provide a large release. Therefore, any CIV in a penetration not connected
to the RCS or SGs with a size less than this threshold defaults to a CT of 168 hours.

For a plant specific application of this analysis, it is expected that the plant will use the vent
diameter threshold value provided in Section 8.3, to identify the penetrations that default to
168 hours.

7. The generic analysis calculates CTs for penetration configurations that can contain diverse CIV
types including MOVs, AOVs, SOVs, check valves, and SRVs. For the generic analysis of
penetrations with two or more normally open CIVs, a large number of valve combinations would
need to be considered. To simplify the analysis, all CIVs in the penetration being analyzed were
assumed to be the same type. Common cause failure contributions were included for penetrations
that actually contain the same type of CIVs.

For plant specific application of the generic analysis for penetrations with different CIV types,
base the CT on the CIV in the penetration with the highest failure rate. This approach is
conservative because the highest failure probability of all the valve types within the penetration is
chosen. It also provides simplistic generic applicability without complicating the penetration
groups with a large number of possible valve type configurations. See Guidelines A and B of
Step 5 of Section 9.1 for a more detailed description of the application of this assumption.

8. The penetration configurations of this analysis were developed to be as generic as possible. Some
of the configurations may not necessarily exist within all plants, and/or some of the maintenance
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situations may or may not be viable for all plants. For plant implementation of this generic
analysis, it is expected that the utilities will determine the applicability of the CT in practice.

8.2.1 Analysis Input Parameters

The majority of the inputs used in this analysis were obtained from plant PRA data. In an effort to make
the analysis as generic as possible, the most limiting (e.g., highest failure rate) values were chosen from a
plant-to-plant comparison. Therefore, variations in data from plant-to-plant are all covered under the
inputs used in this analysis.

Table 8-1 provides a summary of the important parameters used in this analysis as well as the
nomenclature used in the calculations.

Other variables that were used throughout the calculations are as follows:

Py = probability of penetration not isolated with no CT extension
Py = probability of penetration not isolated with CT extension
CCF,, = common cause failure of valve transferring open

CCFg. = common cause failure of valve failing to close
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seismically qualified pipe

Table 8-1 Input Parameters

Input Variable Value Reference
Proposed allowed outage time [hours] CT 168 given
Current allowed outage time [hours] CT 4 given
At-power internal and external event core CDFr 1.0E-04 See note 6
damage frequency [per year]
Core damage frequency due to SGTR [per year] | CDFsgrr | 9.44E-06 | Reference 4
Core damage frequency due to seismic event CDF,;s 4.41E-05 | utility input
[per year]
Probability that valve fails to close foran SOV | Py, 1.81E-02 | Reference 4
[per demand]
Probability that valve fails to close for an MOV | Py, 1.09E-02 | Reference 4
[per demand]
Probability that valve fails to close for an AOV | Py, 1.81E-02 | Reference 4
[per demand)
Probability that valve fails to close for a check Pa. 3.44E-03 | Reference 4
valve [per demand]
Probability that valve fails to close foran SRV | Py, 2.50E-02 | Reference 4
[per demand]
Probability that valve spuriously transfers open | Py, 1.68E-04 | Seenote 1
with CT extension (168 hrs) for all valve types
[per demand]
Probability that valve spuriously transfers open | Pypre 4.00E-06 | Seenote I
with current CT (4 hrs) for all valve types
[per demand]
Beta factor failure probability due to valve betag, 0.1 Reference 4
failing to close for an SOV
Beta factor failure probability due to valve betag, 0.088 Reference 4
failing to close for an MOV
Beta factor failure probability due to valve betag, 0.1 Reference 4
failing to close for an AOV
Beta factor failure probability due to valve betag, 0.1 Reference 4
failing to close for an check valve
Beta factor failure probability due to valve betag. 0.22 Reference 4
failing to close for an SRV
Beta factor failure probability due to valve beta,, 0.1 Reference 5
spuriously transferring open for all valve types
Gamma factor failure probability due to valve gamma,, | 0.5 Reference 5
spuriously transferring open for all valve types
Seismic pipe break probability for non- PBieis 1 See note 2
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Table 8-1 Input Parameters
(cont.)

Input Variable Value Reference

Random pipe break probability PB andom 1.10E-03 | Seenote 3

Probability that valve is unavailable due to P 4.57E-05 | Seenote 4
corrective maintenance with current CT (4 hrs)
[per demand]

Probability that valve is unavailable due to P 1.92E-03 | See note 4
maintenance with CT extension (168 hrs)

[per demand]

)

Probability that extra valve is unavailable due to | Ppe 8.22E-04 | Seenote 5
maintenance (assume extra valve currently has
72 hour CT) [per demand]

Note 1: For all normally closed valves, it is assumed that there is the probability of the valve spuriously
transferring open. For all normally open valves, it is assumed that the valves have the probability of a)
failing to close and b) spuriously transferring open after it has closed. The “Advanced Light Water
Reactor Utility Requirements Document” (Reference 5) lists some probabilities of motor and air operated
valves spuriously transferring open, which are 1.0E-07/hr and 2.0E-07/hr respectively. It also states that
the reverse leakage probability for a check valve is 1.0E-06/hr. For this analysis, a value of 1.00E-06/hr
for a valve spuriously transferring open per hour was chosen as an upper bound for the CIV CT
calculations. This value represents the most conservative failure probability and applies to all valve
types. To find the probability that the valve spuriously transfers open with a CT extension (P,,),
1.00E-06 per hour was multiplied by the 168 hour CT to get 1.68E-04 per demand. To find Pygye,
1.00E-06 per hour * 4 hours = 4.00E-06 per demand.

Note 2: It is assumed that if a seismic event were to occur, all non-seismically qualified piping will fail,
making the failure probability 1. Excluded are those sections of pipe between the isolation valve and the
containment wall which is part of the break exclusion zone. The piping in these areas is more robust than
the piping outside the break exclusion zone. Therefore, it is assumed that the probability of this piping
failing randomly or due to seismic events is much lower than the piping outside the exclusion zone and is
of no consequence to this analysis.

Note 3: From WCAP-14572, Rev. 1-NP-A, “Westinghouse Owners Group Application of Risk-Informed
Methods to Piping Inservice Inspection Topical Report,” (Reference 6), Table 3.5-3 provides example
pipe failure probabilities. The range of large leak probabilities is from 4.55E-02 to 1.52E-05 for a 40 year
lifetime. Conservatively, the CIV analysis considers the largest failure probability. Therefore the yearly
pipe break frequency is assumed to be 4.55E-02 divided by 40 years (1.1E-03 per year). Note that the
values for small leaks are not used since these represent leaks that are too small to result in significant
(large) release from containment. Although these values represent breaks on a segment basis, this value is
applied to piping that runs from the CIV to the next valve in place that could be used to isolate the
penetration or to the closed system inside or outside containment.

WCAP-15791-NP ’ April 2004
5985-NP.doc-041904 ' Revision 1




Note 4: The CIV corrective maintenance frequency is derived from the highest valve failure rate used in
this analysis which is approximately 2E-02 per demand, meaning the component is expected to fail every
50 actuations [(1) / (2E-02) = 50]. Each CIV is tested quarterly, and in addition it is assumed that there is
one miscellaneous CIV actuation per year. Therefore, total CIV actuations per year are 5. Dividing 50
actuations per failure by S actuations per year gives 10 years per failure, or a corrective maintenance
frequency of 0.1 per year. Therefore, the probability that a CIV is unavailable due to maintenance is:

. with the CT extension to 168 hours (Py2) is 1.92E-03 [0.1/yr * 168 hours/ 8760 hours/year]
. with the current CT of 4 hours (Pp) is 4.57E-05 [0.1/yr * 4 hours/ 8760 hours/year].

Regardless of the CT, it is assumed that the maintenance requires the entire length of the CT and is
completed within that time.

Note 5: In the ALERF calculations the probability of the “extra valve” being in maintenance remains
constant for all CTs. The “extra valve” is another valve in the penetration that is not considered a CIV but
can aid in the isolation of the penetration. This extra valve, or valves, is mainly recognized in the RCS
connection penetrations. It is assumed that the CT on all valves that are not considered CIVs is 72 hours.
Therefore the probability that an extra valve is disabled due to maintenance (Pg) is the maintenance
frequency multiplied by 72 hours [8.2E-04 = 0.1 * 72 hours/ 8760 hours/year].

Note 6: The value of 1E-04/yr is used for the total at-power internal and external event CDF. This is
based on the acceptance guidelines in Reg. Guide 1.174 (Reference 1), Section 2.2.4, that indicates the
plant total CDF should be less than 1E-04/yr if changes to a plant’s licensing basis are made that can
result in a small increase in plant risk.

8.2.2 Class I: Penetration Flow Paths Connected to the Containment Atmosphere

The ICLERP and ALEREF calculations for each Class I penetration are in Sections 8.2.2.1 through 8.2.2.4.
Also provided are the key assumptions and diagrams of each penetration type being analyzed. The
ICLERPs were found by simple hand calculations while the ALERF calculations were done with the aid
of the Westinghouse-developed fault tree analysis program WesSAGE. Note, the calculations are done
first with a CT of 168 hours. If the ICLERP or ALERF value at this CT does not meet the acceptance
guidelines in Regulatory Guides 1.174 and 1.177, the analysis was repeated for values of 72, 48, 24, 12,
or 8 hours to determine an appropriate CT.

These calculations are provided in this WCAP for a representative number of penetration configurations.
Detailed analyses were completed for all penetration configurations. Those not provided followed the
approach demonstrated in the sample calculations. The sample calculations shown below reflect only
valve failure probabilities for SOVs.

For penetrations connected to containment atmosphere there are three potential means to get a large
release, which are the major components of the ICLERP and ALERF calculations:

° Probability of ‘Non Seismic CDF Release’ (release due to internal event CDF): For systems that
are considered ‘open systems’ inside and outside containment, meaning there is a direct
connection to containment atmosphere and the outside environment, it is assumed that if a core
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damage event occurs and the penetration isolation fails, then there is an open release path from
inside containment (containment atmosphere) to the outside environment.

Example: core damage occurs due to internal event, the isolation valves fail (spuriously open or
fail to close); direct release path into the outside environment.

Required inputs: CDFr, valve failure probability, CT

. Probability of ‘Random Pipe Break CDF Release’ (releases due to internal event CDF plus
random pipe break): For systems that are considered ‘open systems’ on one side of containment
and closed (an actual closed loop) on the opposite side, it is assumed that if a core damage event
occurs, and then a random pipe break were to occur causing the closed system to become open,
and the CIVs were to fail, then an open path through containment would exist.

Example: core damage occurs due to internal event, random pipe break occurs inside containment
(in the closed system), the isolation valves fail; direct release path from the now open connection
of containment atmosphere to the outside environment.

Required inputs: CDFy, PB andom, valve failure probability, CT

) Probability of ‘Seismic CDF Release’: For systems that are considered ‘closed systems’ on one
or both sides of containment, it is assumed that if a core damage event occurs due to a seismic
event, all closed loop piping fails both inside and outside containment, creating an open system
connection both inside and outside containment (thus, the probability of a pipe break due to a
seismic event equals one; PB,;s = 1). It is assumed that if CIV failure were to occur in addition to
this, then an open path through containment would exist.

Example: core damage occurs due to a seismic event, pipe breaks occur also due to the seismic
event, the isolation valves fail; direct release path through the now open systems both inside and
outside containment.

Required inputs: CDFj;, PB..is, valve failure probability, CT

Assumption: It is assumed that in the case where there are closed systems both inside and outside
containment, that the probability of a random pipe break occurring both inside and outside containment
simultaneously is very small and not a significant contributor, therefore it is excluded from the analysis.

Table 8-2 provides a summary of all the generic containment penetrations evaluated. This summary
provides a penetration diagram and description as well as the accepted CT for each type of maintenance
activity and CIV type. Sample calculations are provided in Sections 8.2.2.1 - 8.2.2.4.
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
1. Group LA 2 valves - normally CIV IC or OC is in maintenance all 24
(see Section | closed - same valve such that the pressure boundary is
8.2.2.1) type or is not maintained (open system L 2
IC and OC regardless): —p4 — p4—
in maintenance
OR
1 2
—< re—
inmaintenance
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
{cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
2. Group LA 2 valves - normally CIV IC or CIV is in maintenance all 168
(see Section | closed - different such that the pressure boundary is
8.2.2.1) valve type or is not maintained (open system 1 l 2
IC and OC regardless): l >4
in maintenance
OR
1 E 2
inmaintenance
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Table §-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
3. Group LA 2 valves - normally CIV IC or OC is in maintenance Sov 24
(see Section | open - same valve such that the pressure boundary is 1 2 MOV 24
8.2.2.1) type or is not maintained (open system L AQV 24
IC and OC regardless): <1 R < Check 24
I SRV 12
in maintenance
OR
1 2
DD
in maintenance
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
{cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sec assumption 7 CcT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
4. Group LA 2 valves - normally CIV IC or OC is in maintcnance Sov 168
(sce Scction | open - different valve | such that the pressure boundary is 1 2 MOV 168
8.2.2.1) type or is not maintained (open system & — AOV 168
IC and OC regardless): I D><] Check 168
t SRV 168
in maintenance
OR
S
in maintenance
5. Group LA 2 valves ICorOCin | CIV opposite from CIVs in 1 all 12
(sce Section | parallel, normally parallel is in maintenance such 3
8.2.2.1) closed - 1 valve OC or | that the pressure boundary is or is p-< S
IC, normally closed - | not maintained (open system IC —p4—
same valve type and OC regardless): —p—
2 LR
in maintenance
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
either CIV in parallel is in 1 all 24
maintenance such that the 3
pressure boundary is or is not S
maintained (open system IC and
OC regardless):
1
in maintenance
6. Group LA 2 valves ICor OCin |CIV opposite from CIVs in 1 3 all 168
(see Section | parallel, normally parallel is in maintenance such
8.2.2.1) closed - | valve OC or | that the pressure boundary is or is I
IC, normally closed - | not maintained (open system IC
different valve type and OC regardless): '
2
in maintenance
either CIV in parallel is in 1 3 all 168
maintenance such that the
pressure boundary is or is not L
maintained (open system IC and
OC regardless):
2 I
in maintenance
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Table 8-2 Generic Summary: Class | — Penetration Flow Paths Connected to Containment Atmosphere
(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Scction 8.2) (hours)
7. Group LA 2 valves ICor OCin | CIV opposite from CIVs in 1 Sov 12
(see Section | parallel, normally parallel is in maintenance such 3 MOV 12
8.2.2.1) open - [ valve OCor | that the pressure boundary is or is D<t— L AQV 12
IC, normally open- | not maintained (open system IC —<— Check 12
same valve type and OC regardless): —P<— SRV 8
2 i
in maintenance
either CIV in parallel is in 1 Sov 24
maintenance such that the 3 MoV 24
pressure boundary is or is not <1 L AQV 24
maintained (open system IC and —<— Check 24
OC regardless): —2{><]—4 SRV 12
in maintenance
8. Group LA 2 valvesICor OCin | CIV opposite from CIVsin 1 3 sov 72
(see Section | parallel, normally parallel is in maintenance such MOV 168
8.2.2.1) open - 1 valve OC or | that the pressure boundary is or is <1 T E AOV 72
IC, normally open- | not maintained (open system IC Check 168
different valve type and OC regardless): —<— t SRV 72
2
in maintenance
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Table 8-2 Generic Summary: Class 1 = Penetration Flow Paths Connected to Containment Atmaosphere
(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
either CIV in parallel is in 1 3 Sov 168
maintenance such that the MOV 168
pressure boundary is or is not > S i AOQV 168
maintained (open system IC and Check 168
OC regardless): —<t— SRV 168
A
in maintenance
9. Group LA 3valves ICorOCin | CIV opposite from ClVs in > '1 all 12
(see Section | parallel, normally parallel is in maintenance such 4
8.2.2.1) closed - I valve OC or | that the pressure boundary is or is 2 L
IC, normally closed - | not maintained (open system IC _N_——N'— .
same valve type and OC regardless): 3
-
inmaintenance
any CIV in parallel is in > ‘1 all 24
maintenance such that the 4
pressure boundary is or is not 2 I
maintained (open system IC and '—N___‘—"—
OC regardless): 3
—pg—
in maintenance
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
10.Group LA 3 valves ICorOCin |CIV opposite from CIVs in > ‘1 4 all 168
(sec Section | parallel, normally parallel is in maintenance such
8.2.2.1) closed - 1 valve OC or | that the pressure boundary is or is 5 \_. E
IC, normally closed - | not maintained (open system IC —p—
different valve type and OC regardless): 3 I
in maintenance
either CIV in parallel is in ) '1 4 all 168
maintenance such that the
pressure boundary is or is not 5 S E
maintained (open system IC and —p—
OC regardless): 3
in maintenance
11.Group LA 3 valves ICorOCin | CIV opposite from CIVs in 1 sov 12
(see Section | parallel, normally parallel is in maintenance such >4 4 MOV 12
8.2.2.1) open- 1 valve OCor | that the pressure boundary is or is 2 AQV 12
IC, normally open - not maintained (open system IC <1 D<}— Check 12
same valve type and OC regardless): 3 SRV 4
- ]
in maintenance
WCAP-15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Scction 8.2) (hours)
any CIV in parallel is in ) 11 Sov 24
maintenance such that the 4 MOV 24
pressure boundary is or is not 2 I AOV 24
maintained (open system IC and <] D<— Check 24
OC regardless): 3 SRV 12
in maintenance
12.Group LA 3 valvesICorOCin | CIV opposite from CIVs in 1 4 SOV 72
. <t
(see Section | parallel, normally parallel is in maintenance such MOV 72
8.2.2.1) open - 1 valve OC or | that the pressure boundary is or is 2 — E AQV 72
IC, normally open - not maintained (open system IC < ‘ Check 168
different valve type and OC regardless): 3 SRV 72
—P<—
in maintenance
any CIV in parallel is in 1 4 Sov 168
maintenance such that the DX MOV 168
pressurc boundary is or is not 2 S E AOV 168
maintained (open system 1C and ><} Check 168
OC regardless): 3 SRV 72
—p<—
in maintenance
WCAP-15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Scction 8.2) (hours)
13.Group LA 2 valves - | normally | CIV IC is in maintenance such 1 2 Sov 168
(see Section | closed, | normally that the pressure boundary is or is — MOV 168
8.2.2.1) open - same valve not maintained (open system IC < A >« AOV 168
type regardless): Check 168
SRV 168
in maintenance
CIV OC is in maintenance such 1 2 Sov 168
that the pressure boundary is or is — MOV 168
not maintained (open system OC D<1 p4— AOV 168
regardless): Check 168
SRV 168
inmaintenance
14 Group LA 2 valves - 1 normally ] CIV IC is in maintenance such 1 2 Sov 168
(see Section | closed, 1 normally that the pressure boundary is or is E — MOV 168
8.2.2.1) open - different valve | not maintained (open system IC S N_ AOQV 168
type regardless): Check 168
SRV 168
in maintenance
CIV OC is in maintenance such 1 2 Sov 168
that the pressure boundary is or is & — MOV 168
not maintained (open system OC — p4— AOV 168
regardless): Check 168
SRV 168
in maintenanct
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision |
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
15.Group LA 2 valves IC in parallel, | either CIV IC or either CIV OC is all 12
(see Section | normally closed - 2 in maintenance such that the > '1 3
8.2.2.1) valves OC in parallel, | pressure boundary is or is not S— >«
normally closed - all | maintained (open system IC and 2 - 4
same valve types OC regardless): —pt— _N—
in maintenance
OR
e — WK
2 — 4
—pd I T Lyt
inmaintenance
WCAP-15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
16.Group LA 2 valves IC in parallel, | either open CIV IC or OC is in Sov 24
(sce Section | 1 normally closed, 1 maintenance such that the > '1 ' '3 MOV 24
8.2.2.1) normally open - 2 pressure boundary is or is not L | AOV 24
valves OC in parallel, | maintained (open system IC and 2 — 4 Check 24
1 normally closed, 1 | OC regardless): —<F— —D<J- SRV 12
normally open - all
same valve types
in maintenance
OR
’ ‘1 ' ‘3
2 — 4
—pp Tt
inmaintenance
WCAP-I15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sec assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
either closed CIV IC or OC is in sov 24
maintenance such that the in maintenance MOV 24
pressure boundary is or is not AOV 24
maintained (open system IC and l Check 24
OC regardless): SRV 24

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
1. Groupl,B 1 valve - normally CIV OC is in maintenance such all 8
(see Section | closed that the pressure boundary is or is 1
8.2.2.2) not maintained (open system OC
regardless): — r4—
ox 1
CIV is IC and is in maintenance inmaintenance
such that the pressure boundary is OR
maintained (still closed system
IC): in maintenance
1 b —
>4 —
CIV IC is in maintenance such in maintenance all 4
that the pressure boundary is
NOT maintained (becomes open 1
system IC): 1 L

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
2. Group 1,B 1 valve - normally CIV OC is in maintenance such Sov 8
(see Section | open that the pressure boundary is or is 1 MOV 8
8.22.2) not maintained (open system OC AOV 8
regardless): D<}— Check 8
| SRV 8
OR I
CIV is IC and is in maintenance inmaintenance
such that the pressure boundary is OR
maintained (still closed system
IC): in maintenance
D<f——
ClV is IC and is in maintenance in maintenance SOV 4
such that the pressure boundary is MOV 4
NOT maintained (becomes open l AOV 4
system IC): 1 - Check 4
< SRV 4
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision |
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CcT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
3. Group 1,B 2 valves - normally CIV OC is in maintenance such all 72
(sce Section | closed - same valve that the pressure boundary is or is 1 5
8.2.2.2) type not maintained (open system OC
regardless): | b4
OR I
CIV IC is in maintenance such in maintenance
that the pressure boundary is OR
maintained (still closed system
IC): in maintenance
] 2
1
PL—— P4
CIV IC is in maintenance such in maintenance all 24
that the pressure boundary is
NOT maintained (becomes open l 5
system IC): 1 T
r—— P4
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Scction 8.2) (hours)
4. Group I,B 2 valves - normally CIV OC is in maintenance such all 168
(see Section | closed - different that the pressure boundary is or is 2
8.2.2.2) valve type not maintained (open system OC 1
regardless): S E
OR | I
CIV IC is in maintenance such
that the pressurc boundary is
maintained (still closed system inmairtenance
IC): OR
in maintenance
l 2
e
CIV IC is in maintenance such in maintenance all 168
that the pressure boundary is 2
NOT maintained (becomes open l
system IC): 1 E

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Scction 8.2) (hours)
5. Group I,B 2 valves - normally CIV OC is in maintenance such Sov 72
(scc Scction | open - same valve that the pressure boundary is or is 1 2 MOV 72
8.2.2.2) type not maintained (open system OC — AOV 72
regardless): l D <} S <] Check 72
SRV 24
OR
CIV IC is in maintenance such inmairtenance
that the pressure boundary is OR
maintained (still closed system
IC): in maintsnance
] 2
1 ——
D<——D<—
CIV IC is in maintenance such in maintenance sov 24
that the pressure boundary is MOV 24
NOT maintained (becomes open 2 AQV 24
system IC): 4 Check 24
< D<— SRV 12
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
6. Group I,B 2 valves - normally CIV OC is in maintenance such SOov 168
(sce Section | open - different valve | that the pressure boundary is or is 2 MOV 168
8.2.2.2) " | type not maintained (open system OC 1 AOV 168

regardless): S Check 168
< — &— SRV 168

OR I
CIV IC is in maintenance such o
that the pressurc boundary is in maintenance

maintained (still closed system OR
10):

CIV IC is in maintenance such in maintenance sov 168
that the pressure boundary is 2 MOV 168
NOT maintained (becomes open l AOV 168
system IC): 1 | Check 168
D<}— [j]<}— SRV 168
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision |
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Table §-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
7. Group LB 2 valves OC in closed CIV OC is in maintenance in maintenance sov 168
(see Scction | parallel, 1 normally such that the pressure boundary is MOV 168
8.2.2.2) closed, 1 normally or is not maintained (open system l AQV 168
open, same valve OC regardless): 5 Check 168
types - 1 valve IC, 1 e SRV 168
normally open,
different valve type ‘ _D,qa___
from the valves OC
open CIV OC is in maintenance Sov 168
such that the pressure boundary is 2 MOV 168
or is not maintained (open system 1 o > AOV 168
OC regardless): — Check 168
— <G SRV 168
in maintenance
CIV IC is in maintenance such in maintenance sov 168
that pressure boundary is MOV 168
maintained (still closed system l AOV 168
IC): 5 Check 168
: % F_N_ SRV 168
l ] 3
WCAP-15791-NP April 2004

5985-NP.doc-041904
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Table 8-2 Generic Summary: Class 1 - Penctration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sec assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV IC is in maintenance such in maintenance SOv 168
that pressure boundary is NOT MOV 168
maintained (becomes open l AOV 168
system [C): 5 Check 168
: E —pt— SRV 168
— P
8. Group I,B 2 valves OCin closed CIV OC is in maintenance in maintenance Sov 72
(see Section | parallel, 1 normally such that the pressure boundary is MOV 72
8.2.2.2) closed, 1 normally or is not maintained (open system 1 AQV 72
open-2valvesICin | OC regardless): Check 72
parallel, 1 normaily SRV 72
closed, 1 normally
open - all same valve
types .
open CIV OC is in maintenance Sov 72
such that the pressure boundary is 1 3 MOV 72
or is not maintained (open system T AQOV 72
OC regardless): 2 ‘ 4 Check 72
SRV 24
in maintenance
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
closed CIV IC is in maintenance No)Y 72
such that the pressure boundary is 1 I_ 3 MOV 72
maintained (still closed system AOV 72
1C): A Check 72
I—' SRV 72
in maintenance
closed CIV IC is in maintenance sSov 24
such that the pressure boundary is MOV 24
NOT maintained (becomes open AOV 24
system IC): Check 24
SRV 24
in maintenance

open CIV IC is in maintenance inmartenance Sov 72
such that the pressure boundary is MOV 72
maintained (still closed system AQV 72
IC): 1 3 Check 72
l_ SRV 24

l— 4

WCAP-15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
open CIV IC is in maintenance in maintenance Sov 24
such that the pressure boundary is MOV 24
NOT maintained (still closed AQV 24
system IC): Check 24
SRV 12

1. Group I,C
(see Section
8.2.2.3)

1 valve - normally
closed

C1V is IC and is in maintenance
such that the pressure boundary
is or is not maintained (open
system IC regardless):

OR

ClV is OC and is in maintenance
such that the pressure boundary
is maintained (still closed system
0C):

-

1

nmaintenance

OR

in maintenance

all

WCAP-15791-NP

5985-NP.doc-041904
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Revision 1
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV is OC and is in maintenance in maintenance all 4
such that the pressure boundary
is NOT maintained (becomes l
open system OC): | I
e—
1
2. Group 1,C I valve - normally CIV is IC and is in maintenance Sov 8
(see Section | open such that the pressure boundary MOV 8
8.2.2.3) is or is not maintained (open ] AOV 8
system IC regardless): —X Check 8
[ SRV 8
OR t
CIV is OC and is in maintenance nmaintenance
such that the pressure boundary OR
is maintained (still closed system
0QC): in maintenance
— ? :-] 1
WCAP-15791-NP April 2004
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Table 8-2 Generic Summary:

Class 1 — Penefration Flow Paths Connected to Containment Atmosphere

(cont,)
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV is OC and is in maintenance in maintenance sSov 4
such that the pressure boundary MOV 4
is NOT maintained (becomes l AOQV 4
open system OC): I Check 4
D<— SRV 4
1
3. Group1,C 2 valves - normally CIV IC is in maintenance such all 72
(sce Section | closed - same valve that the pressure boundary is or 1 2
8.2.2.3) type is not maintained (open system —

IC regardless):
on ] ]
CIV OC is in maintenance such nmairtenance
that the pressure boundary is OR
maintained (still closed system
oC): inmaintenance

1 ' ' — !l! 2

WCAP-15791-NP April 2004
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Table 8-2 Generic Summary: Class 1 - Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV OC is in maintenance such in maintenance all 24
that the pressure boundary is
NOT maintained (becomes open l
system OC): 1 —
2
4. Group I,C 2 valves - normally CIV IC is in maintenance such all 168
(sce Scction | closed - different that the pressurc boundary is or 1 2
8.2.2.3) valve type is not maintained (open system -
IC regardless): —
o 1
CIV OC is in maintenance such in maintenance
that the pressure boundary is OR
maintained (still closed system
oC): in maintenance
) !
— 2
—p4
WCAP-15791-NP April 2004
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Revision 1
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Table 8-2 Generic Summary: Class 1 — Penctration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (sce assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV OC is in maintenance such in maintenance all 168
that the pressure boundary is
NOT maintained (becomes open 1 l
system OC): E S
2
5. Group 1,C 2 valves - normally CIV IC is in maintenance such Sov 72
(sce Section | open - same valve that the pressure boundary is or MOV 72
8.2.2.3) type is not maintained (open system 9 — 2 AOV 72
IC regardless): Check 72
SRV 24
OR
CIV OC is in maintenance such nmaintenance
that the pressure boundary is OR
maintained (still closed system
oC): inmaintenance
1 [: :} — N 2
WCAP-15791-NP April 2004
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Revision 1
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV OC is in maintenance such inmaintenance sov 24
that the pressure boundary is MOV 24
NOT maintained (becomes open l AOV 24
system OC): S Check 24
DD SRV 12
1 2
6. Group I,C 2 valves - normally CIV IC is in maintenance such SOV 168
(sce Section | open - different valve | that the pressure boundary is or MOV 168
8.2.2.3) type is not maintained (open system 9 — 2 AOV 168
IC regardless): A Check 168
SRV 168
OR
CIV OC is in maintenance such nmaintenance
that the pressure boundary is OR
maintained (still closed system
oC): in maintenance
1 [: l :} — M 2
WCAP-15791-NP April 2004
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Revision !
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere
(cont.)
Valve Type
Calculation Assumption Justificd
Number and Penetration (sec assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV OC is in maintenance such inmaintenance Sov 168
that the pressure boundary is MOV 168
NOT maintained (becomes open 1 l AOV 168
system OC): 5 Check 168
—& < SRV 168

(sce Section
8.2.2.4)

1. Group LD

2 valves - normally
closed - different
valve type

CIV OC is in maintenance such
that the pressure boundary is
maintained (still closed system
0C):

OR

CIV IC is in maintenance such
that the pressure boundary is
maintained (still closed system
IC):

in maintenance

all

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1
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Table 8-2 Generic Summary: Class 1 — Penetration Flow Paths Connected to Containment Atmosphere ’
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration (see assumption 7 CT
Group Description Maintenance Description Diagram of Section 8.2) (hours)
CIV OC is in maintenance such all 168
that the pressure boundary is inmaintenance
NOT maintained (becomes open 1
system OC): E l
OR > 4
CIV IC is in maintenance such 2
that the pressure boundary is
NOT maintained (becomes open OR
system IC):
in maintinance
E 2
Y
A — A
1
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision |
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8.2.2.1 Group IA: Flow paths connected directly to the containment atmosphere and the
outside environment

Calculation Number 1, Group LA - 2 valves - normally closed - same valve type (see Table §-2)

. CIV IC or OC is in maintenance such that the pressure boundary is or is not maintained
(open system IC and OC regardless):

OR
1 2 1 2
—>< — P4 —p<¢ M
in maintenance in maintenance
Key modeling details: ac
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision 1
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ac
FINAL CT EXTENSION for valves 1 or 2, for any valve type: 24 hours (limited by ICLERP)
Calculation Number 2, Group LA - 2 valves - normally closed - different valve type (see Table 8-2)
o CIV IC or CIV is in maintenance such that the pressure boundary is or is not maintained
(open system IC and OC regardless):
OR
L_ 2 1 2
i f— >D'< ——>4—
i i
in maintenance in maintenance
Key modeling details: ae

WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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a.c
FINAL CT EXTENSION for valves 1 or 2, for any valve type: 168 hours
Calculation Number 3, Group I,A - 2 valves - normally open - same valve type (see Table 8-2)
. CIV IC or OC is in maintenance such that the pressure boundary is or is not maintained
(open system IC and OC regardless):
OR
1 2 1 2
DG——D<— D————D<—
in maintenance in maintenance
Key modeling details:
a,C
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision |
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FINAL CT EXTENSION for valves 1 or 2, for SOV type: 24 hours (limited by ICLERP)

Calculation Number 4, Group 1A - 2 valves - normally open - different valve type (see Table 8-2)

. CIV IC or OC is in maintenance such that the pressure boundary is or is not maintained

(open system IC and OC regardless):

=
1

in maintenance

Kev modeling details:

OR

o

a,c
2
in maintenance
a,Cc

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision |



FINAL CT EXTENSION for valves 1 or 2, for SOV type: 168 hours

8.2.2.2 Group IB: Flow paths closed inside containment and connected directly to the outside
environment

Calculation Number 3, Group I,B - 2 valves - normally closed - same valve type (see Table 8-2)
. CIV OC is in maintenance such that the pressure boundary is or is not maintained (open

system OC regardless): OR
CIV IC is in maintenance such that the pressure boundary is maintained (still closed

system IC):
OR
1 2 in maintenance
N N— l 2
1 | S
[] r—— >
in maintenance
Key modeling details:
WCAP-15791-NP : April 2004

5985-NP.doc-041904 Revision 1

a,c
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FINAL CT EXTENSION for valves 2 or 1, for any valve type: 72 hours (limited by
ICLERP)
. CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system IC):
in maintenance
| 2
1 e
r——
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision 1
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Key modeling details:

FINAL CT EXTENSION for valve 1, for any valve type: 24 hours, (limited by ICLERP)

WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision ]
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Calculation Number 4, Group 1,B - 2 valves - normally closed - different valve type (see Table 8-2)

. CIV OC is in maintenance such that the pressure boundary is or is not maintained (open

system OC regardless): OR

CIV IC is in maintenance such that the pressure boundary is maintained (still closed

system IC):

OR

r—— e
1

in maintenance

Key modeling details:

inmantenance

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1
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a,.c

FINAL CT EXTENSION for valves 2 or 1, for any valve type: 168 hours

. CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system IC):
in maintenance
l 2
‘ — e
Pl———
Key modeling details:
a,cC

WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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a,c

FINAL CT EXTENSION for valve 1, for any valve type: 168 hours.

Calculation Number S, Group I,B - 2 valves - normally open - same valve type (see Table 8-2)
. CIV OC is in maintenance such that the pressure boundary is or is not maintained (open

system OC regardless): OR

CIV IC is in maintenance such that the pressure boundary is maintained (still closed

system IC):

OR
1 2 in maintenance
< | ] )
1 o
[] PP
in maintenance

Key modeling details: ac

WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision |
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a,.c

FINAL CT EXTENSION for valves 2 or 1, for SOV type: 72 hours (limited by ICLERP)

. CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system IC):
in maintenance
] 2
1 e
D———D<—

Key modeling details:

a,c
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision 1
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FINAL CT EXTENSION for valve 1, for SOV type: 24 hours, (limited by ICLERP)
Calculation Number 6, Group 1,B - 2 valves - normally open - different valve type (see Table 8-2)
J CIV OC is in maintenance such that the pressure boundary is or is not maintained (open
system OC regardless): OR
CIV IC is in maintenance such that the pressure boundary is maintained (still closed
system IC):
OR
2
1 inmaintenance
— 2
p——k— ]
1 pg——ph—
in maintenance
WCAP-15791-NP April 2004

5985-NP.doc-041904 Revision 1
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Key modeling details:

FINAL CT EXTENSION for valves 2 or 1, for SOV type: 168 hours
WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision 1
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CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes

open system IC):
in maintenance
l 2
—— Lo
Key modeling details:
FINAL CT EXTENSION for valve 1, for SOV type: 168 hours
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1
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8.2.2.3  Group IC: Flow paths connected directly to the containment atmosphere and closed
outside containment

Calculation Number 3, Group 1,C - 2 valves - normally closed - same valve type (see Table 8-2)
. CIV IC is in maintenance such that the pressure boundary is or is not maintained (open
system IC regardless):
CIV OC is in maintenance such that the pressure boundary is maintained (still closed

system OC):

OR

‘[ ‘ —N%N—zl

Key modeling details:

nmantenance

WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision 1
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FINAL CT EXTENSION for valves 1 or 2, for any valve type: 72 hours (limited by

ICLERP)
. CIV OC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system OC):
in maintenance
1 _N_;i_
B 2
Key modeling details:

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1




a,c
FINAL CT EXTENSION for valve 2, assuming any valve type: 24 hours, (limited by
ICLERP)
Calculation Number 4, Group 1,C - 2 valves - normally closed - different valve type (see Table §-2)
J CIV IC is in maintenance such that the pressure boundary is or is not maintained (open
system IC regardless): OR
CIV OC is in maintenance such that the pressure boundary is maintained (still closed
system OC):
OR
1 2 in maintenance
A ENaN 1 l
2
1 e
inmaintenance
Key modeling details:
ac
WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision 1
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a,c
FINAL CT EXTENSION for valves 1 or 2, for any valve type: 168 hours
. CIV OC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system OC):
in maintenance
O
2
Key modeling details:
ac
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FINAL CT EXTENSION for valve 2, for any valve type: 168 hours.
Calculation Number 5, Group L,C - 2 valves - normally open - same valve type (see Table 8-2)
. CIV IC is in maintenance such that the pressure boundary is or is not maintained (open
system IC regardless): OR
CIV OC is in maintenance such that the pressure boundary is maintained (still closed
system OC):
OR
in maintenance
1 — 2 l
1 — 2
1 ' =
nmantenance
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Key modeling details:

FINAL CT EXTENSION for valves 1 or 2, for SOV type: 72 hours (limited by ICLERP)
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. CIV OC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system OC):

in maintenance

—D<F——<—
1 2
Key modeling details:
a,c
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avc
— ad
FINAL CT EXTENSION for valve 2, for SOV type: 24 hours, (limited by ICLERP)
Calculation Number 6, Group I,C - 2 valves - normally open - different valve type (see Table 8-2)
. CIV IC is in maintenance such that the pressure boundary is or is not maintained (open
system IC regardless): OR
CIV OC is in maintenance such that the pressure boundary is maintained (still closed
system OC):
OR
in maintenance
1 — 2 l
t | 1 [: I :} — N 2
n maintenance
Key modeling details:
a,c
— —
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a,c
FINAL CT EXTENSION for valves 1 or 2, for SOV type: 168 hours
. CIV OC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system OC):
in maintenance
1 l
—Dlﬂl—lm—i
Key modeling details:
a,c
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a,c

FINAL CT EXTENSION for valve 2, for SOV type: 168 hours
8.2.24 Group ID: Flow paths closed inside containment and closed outside containment
Calculation Number 1, Group I,D - 2 valves - normally closed - different valve type (see Table 8-2)

. CIV OC is in maintenance such that the pressure boundary is maintained (still closed

system OC): OR

CIV IC is in maintenance such that the pressure boundary is maintained (still closed

system IC):

OR
n maintenance
in maintenance
Mo > L e — >2<—|
Key modeling details:
ac
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FINAL CT EXTENSION for valves 2 or 1, for any type: 168 hours

. CIV OC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system OC): OR
CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system IC):

OR

in maintenance

in maintenance

- 7L

h 4
——4& A —
' 2

o sl

b v
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Key modeling details:

FINAL CT EXTENSION for valves 2 or 1, for any type: 168 hours
8.2.3 Class II: Penetration Flow Paths Connected to the RCS

Class Il represents those penetrations that are connected to the RCS. Section 8.2.3.1 contains the ICLERP
and ALERF sample calculations for those RCS systems that are standby, and Section 8.2.3.2 contains the
sample calculations for the normally operating systems.

The key assumptions and diagrams are shown for each penetration analyzed. The calculations were done
similar to the calculations for the containment atmosphere connections in Section 8.2.2. That is, the
calculations are done first with a CT of 168 hours and if the ICLERP or ALERF value at this CT does not
meet the criteria in Regulatory Guides 1.174 and 1.177, the ICLERP and/or ALERF were recalculated at
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72,48, 24, 12, or 8 hour CTs until the criteria were met. The sample calculations provided in

Sections 8.2.3.1 and 8.2.3.2 reflect only valve failure probabilities for SOVs. These calculations are
provided for a representative number of penetration configurations. Detailed analyses were completed for
all penetration configurations. Those not provided followed the approach demonstrated in the sample
calculations. Table 8-3 summarizes the Class Il results which contain calculations for all valve types
(SOVs, MOVs, AOVs, check valves, and SRV as appropriate).

For penetrations connected to the RCS there are four potential means to get a large release. These are:

o Probability of ‘ISLOCA Release’: For all systems that are connected to the RCS and open
outside containment, it is assumed that if the CIVs fail (CIV failure is the initiating event), an
interfacing systems LOCA would occur, resulting in core damage and a release due to
containment bypass.

Example: isolation valves fail, core damage results; direct release path from RCS to outside
environment.

Required input: valve failure probability

. Probability of ‘Non Seismic CDF Release’ (release due to internal event CDF): For systems that
are connected to the RCS and open outside containment, it is assumed that if a core damage event
occurs and penetration isolation fails, then there is an open release path from the RCS to the
outside environment.

Example: core damage occurs, the isolation valves fail (spuriously open or fail to close); direct
release path into the outside environment.

Required input: CDFr, valve failure probability, CT

. Probability of ‘Random Pipe Break CDF Release’ (releases due to internal event CDF plus
random pipe break): For systems connected to the RCS and open outside containment, it is
assumed that if a core damage event occurs, and then a random pipe break were to occur inside
containment causing the system inside to no longer be connected to the RCS, and the CIVs were
to fail, then an open path through containment would exist.

Example: core damage occurs, random pipe break occurs inside containment, the isolation valves
fail; direct release path from inside containment to the outside environment.

Required input: CDFy, PByndom, Valve failure probability, CT

. Probability of ‘Seismic CDF Release’: For systems connected to the RCS and open outside
containment, it is assumed that if a core damage event occurs due to a seismic event, all closed
loop piping fails both inside and outside containment, creating an open system connection both
inside and outside containment. It is assumed that if CIV failure were to occur in addition to this,
then an open path through containment would exist.
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Example: core damage due to a seismic event occurs, pipe breaks occur also due to the seismic
event, the isolation valves fail; direct release path through the now open systems both inside and
outside containment.

Required input: CDF,s, PBi;s, valve failure probability, CT
Assumptions

J For all standby systems (not running during normal operation), the system is considered ‘closed’
inside containment and not actively connected to the RCS if there is a closed valve between the
RCS and the inside containment CIV. The system is considered ‘closed’ outside containment if
there is an extra closed valve before the outside containment CIV, and if the piping from the RCS
to the extra closed valve outside containment is qualified for high RCS pressures. See Figure 8-1.

IC ocC
" RCS Cold Le
Loop 2 ? 1 A cv extra valve
Vv
Loop 3 1 A ﬂ ﬂ
RCS Vv I._
oop 1 1
| 7 B [:] 4
oopd || ﬂ

Vv
ﬂ CiVs

extra valves
Figure 8-1 Closed System Inside and Outside Containment

. In the case in which there is a closed system both inside and outside containment, such as that
shown above in Figure 8-1, the probability of a non-seismic and/or ISLOCA CDF release is
extremely small, and thus neglected, due to the large number of normally closed valves available
to isolate the penetration. Also, the probability of a random pipe break occurring inside and
outside containment simultaneously, causing both closed systems inside and outside to become
open, is very small and is also neglected. All piping between the RCS and the extra closed valve
outside containment must be qualified for high RCS pressures.

. For RCS connections, during seismic and random pipe breaks, it is assumed that the piping fails
between the CIV and the extra valve. The portion of piping between the CIV and the containment
wall is part of the break exclusion zone (as explained in Note 2 of Table 8-1), and therefore is
assumed to remain intact while other piping fails. This assumption eliminates crediting the ‘extra
valves’ to isolate the penetration.

. Lines connected to the RCS 3/8” in diameter or less are within the makeup capability of plant’s
charging systems, and therefore, are not considered small LOCAs or potential containment
bypass pathways.
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. For all RCS connections, in which there are two valves of the same type (usually check valves),
in series inside containment, before the RCS, common cause failure does not apply because the
valves are operating under different conditions. The valve closer to the RCS is subject to a higher
pressure than the valve downstream of it.

e . For the ‘probability of an ISLOCA Release’ portion of the ALERF calculations, when there is a
normally open valve in the penetration (such as in group II-A, calculations 6 and 7) the open
valve is not credited in the calculation. When assessing ISLOCA, the initiating event is the
frequency of the closed valves within the path of release spuriously transferring open or
rupturing, thus creating a flow path directly from the RCS to the outside atmosphere.

. For all RCS connections that are normally operating, the probability of an ISLOCA release is not
considered because the valves are already open and flow is occurring.
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Table 8-3 Generic Summary: Class II - Penetration Flow Paths Connected to the RCS
Valve Type
Calculation Assumption |Justified
Number and Penetration Maintenance (see assumption7| CT
Group Description Description Diagram of Section 8.2) | (hours)
1. Group ILA JECCS Test Line 'different type' CIV all 168
(see Section |Return - High OC is in maintenance
8.2.3.1) Pressurc Coolant such that the pressure
Injection System: boundary is or is not
e 2 valves OC in maintained (open
parallel, normally system OC
closed, different regardless): RCS
valve types - 1 |
valve IC, normally
closed - orifice
between RCS and
IC CIV 3/8" or less
diameter
(The valve IC has "sa‘me type' ClvoC all 168
additional normally | 'S 1 maintenance
closed valves such that the pressure
between it and the | Poundary is or is not
RCS, Note: path 2 maintained (open
is eliminated) system OC RCS
regardless):
WCAP-15791-NP April 2004
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Table 8-3 Generic Summary: Class Il - Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
CIVICisin all 168
maintenance such (38" orice, Class 2 piping | inmaintenance
that the pressure
boundary is
maintained (still
closed system IC): RCS
CIV IC isin n maintenance all 24
maintenance such
that the pressure l
boundary is NOT
1 __H._
maintained (becomes L
open system IC): ‘ E
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CcT
Group Description Description Diagram of Section 8.2) | (hours)
2. Group ILA |Pressurizer Vapor 'different type' CIV in maintenance all 168
(see Section | Sample Line: OC is in maintenance l
8.2.3.1) ) such that the pressure
¢ 23‘:‘};';5 t?ocr:r:;l ly boundary is or is not 1 2
p ’ intained
closed, different g;zzxzmoec (open —pd—
valve types - 1 dless): & — |
valve IC, normally regardless): RCS — .E‘
closed - 3/8" or
less piping 3
diameter
'same type' CIV OC 1 2 all 24
is in maintenance b
such that the pressure E I
boundary is or is not RCS — E
maintained (open 3
system OC
regardless): I
in maintenance
CIVICisin 1 2 all 24
maintenance such o
that the pressure E S
boundary is RCS E
maintained (still 3
closed system IC): I
inmaintenance
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS

(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
CIVICisin 2 all 24
maintenance such 1 »<
that the pressure E S
boundary is NOT ‘ E
maintained (becomes 3
open system IC): I
nmaintenance
3. Group II,LA | Pressurizer Liquid cither of the closed in maintenance SOV 168
(sec Section | Sample Line: CIVs OCisin MOV 168
8.2.3.1) « 3 valves OCin maintenance such l AOV 168
that the pressure Check 168
parallelll, 2 losed boundary is or is not —ﬁ—'
normally ¢losed, | naintained (open
1 normally open - system OC
[ valve IC regardless): RCS _li} L — !i}__
normally open - — 3
3/8" or less piping
diameter E
4
open CIV OCisin ) 2 ’ Sov 24
maintenance such MOV 24
that the pressure inmaintenance AOV 24
boundary is or is not L E == Check 24
1
maintained (open RCS —lil 3
system OC
regardless): E
4
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Table 8-3 Generic Summary: Class II — Penctration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) [ (hours)
open CIV ICis in in maintenance '2 ¢ Sov 24
maintenance such MOV 24
that the pressure l AOV 24
boundary is J— E Check 24
maintained (still RCS i } — -
closed system IC):
| e
open CIVIC isin nmantenance SOV 24
matintenance such 2 MOV 24
that the pressure l »< AOV 24
boundary is NOT Check 24
maintained (becomes
11—
open system IC): —] il l i I——3
- 4
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Table 8-3 Generic Summary: Class II - Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
4, Group IILA |Post Accident Sample | either 'same type' in maintenance all 168
(see Section |Line: CIVOCisin
8.2.3.1) ) maintenance such l
.3 va};/els oc m“ that the pressure 2
para ; ,dr.lf(.)fnna y boundary is or is not EI!
closed, different maintained (open
valve types - 1 system OC
valve IC, normally regardless): 1 3
closed 3/8" or less RCS ) E |
piping diameter —
—pl——
'different type' CIV 2 all 168
OC is in maintenance
such that the pressure
boundary is or is not 3
maintained (open
system OC RCS &—‘
regardless):
—pi—
in mailcnance
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penctration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
CIVICisin in maintenance 2 all 12
maintenance such ,E'
that the pressure l
boundary is 1 3
maintained (still [']
closed system IC): RCS —p'd ﬁ—-
_plg——
CIVICisin n maintenance 2 all 12
maintenance such ) E l
that the pressure 1
boundary is NOT " 3
maintained (becomes
open system IC): —& ‘ a—
—pig—
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS
(cont,)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (scc assumption7f CT
Group Description Description Diagram of Section 8.2) | (hours)
5. Group IILA |Residual Heat either CIV OCis in in maintenance all 72
(see Section | Removal System maintenance such
8.2.3.1) (Low Head) - Hot that the pressure (RHRIS1Pump) l
Leg Injection, Recirc |boundary is or is not SSHotlegiRCSHoleg 1 2
to Hot Leg: maintained (open Loop2iloopd | A | A 5
system OC A L
OR regardless): RC
S Loop3{Loopd 1A LA —
Safety Injection v 6
Pump (Intermediate 3 4
]}f‘j:gt)mf‘;{cﬁffc © |either CIV ICisin all 72
Hot Leg: maintenance such inmantenance
that the pressure
s 2valvesICin boundary is (RHRISIPump) l
parallel, normally |maintained (still SSHotleglPCSHotleg 1 2
closed - 2 valve | closed system IC): Loon2ILoon 5
OC in parallel, cwpitert LA LA |
normally closed - RC
different valve S | toop3itoopd =//= {//} [
types 6
3 4
(Each check valve
IC has a normally
closed check valve
in series with it)
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Table 8-3 Generic Summary: Class IT1 — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
either CIV IC s in in maintenance all 168
maintenance such
that the pressure l
boundary is NOT 24
maintained (becomes 7
open system IC):
14
Val
6. Group ILLA [Residual Heat the closed CIV OC is sov 4
(see Section |Removal System in maintenance such MOV 4
8.2.3.1) (Low Head) - Cold | that the pressure RCS ColdLeg 1 2 AOQV 4
Leg Injection, Recirc |boundary is or is not Check 4
to Cold Leg: maintailr?;d (open tooplord l//} }/1]
e 2valvesICin :ngg‘l:zg RSC Loop2ord iA 1L A
parallel, normally & ' ViV
closed - 2 valves 3 4
OC in parallel,
normally closed, 1 |the open CIVOC is Sov 4
normally open-  |in maintenance such RCSColdLeg 1 Mov 4
different valve that the pressure LoopTor3 I A AOV 4
types boundary is or is not Vi Check 4
maintained (open RC L
oop2otd 1 A
(Each check valve [system OC S 4
IC has a normally |regardless):
closed check valve 3
in series with it)
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Table 8-3 Generic Summary: Class II - Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculafion Assumption | Justified
Number and Penetration Maintenance ) (see assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
either CIV IC is in inmaintenance Sov 4
maintenance such MOV 4
that the pressure AOV 4
boundary is . ACS ColdLeg 1 2 Check 4
maintained (still Looo Tor3
closed system IC): == {7/1, l[//]
RC ‘
S Loop 2014 1A 1L A
7 7
3 4
either CIV IC is in in maintenance Sov 4
maintenance such MOV 4
that the pressure l AOV 4
boundary is NOT 2 Check 4
maintained (becomes V/}
open system IC):
4 [~
71
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Table 8-3 Generic Summary: Class Il —~ Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption |} Justified
Number and Penetration Maintenance (scc assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
7. Group Il,A | Safety Injection closed CIV OC is in Sov 4
(see Section |Pump (intermediate | maintenance such Accumulatorinj MOV 4
8.2.3.1) head) - Cold Leg that the pressure ColdLeg2 inmaintenance AOV 4
Injection, Recirc to bmfnda.ry is or is not Loop2 YRE) Check 4
Cold Leg: maintained (open VT 71 l
tem OC
¢ 4valvesICin :z;aerg} ess): Loop1 N 14 9
parallel, normally ' RCS v v —
closed - 2 valve Loop 4 154 (54 —
OC in parallel, 1 ViVl 10
normally closed, 1
! Loop3 7
normally open - = 'VA[ {/51.
different valve
type open CIV OC s in Accumudatorin] sov 4
maintenance such ColdLeg2 MOV 4
(Each check valve | that the pressure Loop2 VA AOV 4
IC has a normally boundary is or is not VTV Check 4
closed check valve | maintained (closed
in series withit) | system OC Loop]! IVBAI IVA/} 3
regardless): RC
S | Loopd 15415 —
1Vl 10
Loop3 1’4 | ¥ I
VT Vi
in maintenance
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1




8-79

Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS

(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description . Diagram of Section 8.2) | (hours)
any CIVICisin Sov 4
maintenance such in maintenance MOV 4
that the pressure Acoumdator j AOV 4
boundary is ColdLeg?2 l Check 4
maintained (still Loop?2 1 2
closed system IC): {/A] {/ ]
Loop1 N 14 9
RCS Vi Vi
Loopd 154_1 & —
Vi vi 10
Loop3 14| ¥
vi bl
any CIVICisin in maintenance SOV 4
maintenance such MOV 4
that the pressure l AOV 4
boundary is NOT 124 Check 4
maintained (becomes 174
open system IC):
pen sy. ) 14 9
|24 L
164
184
| Z4
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Table 8-3 Generic Summary: Class II - Penctration Flow Paths Connected to the RCS
(cont.) :
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
8. Group ILLA | Residual Heat CIVICisin inmaintenance all 4
(see Section | Removal System maintenance such
8.2.3.1) (Low Head) - Hot that the pressure l
Leg to RHR Pumps, |boundaryis
RHR Shutdown maintained (still RCSHotLeg 12
Lines: closed system IC): RC |-toondor b4 >4
e 1valvelC, S
normally closed
(The valve IChas |C1v IC s in inmaintenance all 4
another normally [ maintenance such
closed valve in that the pressure l
series with it) boundary is NOT >
maintained (becomes N
open system IC):
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Table 8-3 Generic Summary: Class II - Penetration Flow Paths Connected to the RCS
{cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption7] CT
Group Description Description Diagram of Section 8.2) | (hours)
9. Group ILA |RVLIS Sample Line - | cither LIS OC is in in maintenance LISs 168
(see Section | Reactor Coolant maintenance such
8.2.3.1) System: that the pressure 1 l
boundary is or is not
¢ Hydraulic Sensors nz:::t;?;:ls oris no RVHead [Z! L 2 S
IC, LIS's OC ' RCS ~ 7N O
Seal Table [
OR
in maintenance
1 1
RVHead 2
e
Seal Table
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7| CT
Group Description Description Diagram of Section 8.2) | (hours)
either sensor IC is in in maintenance sensors 168
maintenance such
that the pressure 1
botfnda'ry is or is not AV Hesd 9
maintained: e _— _®
RCS N L)
=0
Seal Table
OR
in maintenance
1
RV Head m 2
¢ — % @
===
Seal Table |
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Table 8-3 Generic Summary: Class II - Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
10.Group IILA | Centrifugal Charging |the CIVOCisin RCSHotLegs all 72
(see Section | Pumps (High Head) - | maintenance such LegA 1141 # in maintenance
8.2.3.1) Recirc to Hot Legs: ] that the pressure Vv l
3 valves of boundary is or is not L
¢ O Valves ol same | paintained (open RC |LegB 124, 59 »74__
type IC in parallel, system OC S VT
normally closed - regardless): l_
1 valve OC, LegC 134 6
normally closed - Vvl
valves IC different
type fromthose  |any CIVICisin in mairtenance all 168
oC maintenance such l
that the pressure RCSHotLegs
(Each check valve |boundary is LegA ll}AI e
IC has a normally |maintained (still l_
closed check valve | closed system IC):
RC {LegB 124, 5 7
in series with it) s 2= AI %//} |__ re—
LegC 134164
Vv
any CIVICisin in maintenance all 168
maintenance such l
that the pressure
boundary is NOT — M
maintained (becomes |_
open system 1C): 5 7
a = P
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS

{cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (scc assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
11.Group II,A | Centrifugal Charging |either CIV OC is in RCSColdLeg inmaintenance all 168
(see Section | Pumps (High Head) - | maintenance such Loop2 12 4
823,]) CO](.l ch Injection, that the pressure Vi 1
Recirc to Cold Legs: bounda'ry is Lopd 134 L 6
o 1valvelC, maintained (still RCS vV,
normally closed - |closed system OC): Loop? 14 4
2 valves of same Vi |_- 7
valve type OC in Loond 5
parallel, both =—4A
normally closed -
valve IC different 1 oip o c1v OC is in all 168
type from those . ]
oc maintenance such RCSColdLeg in maintenance
that the pressure Loop2 12 4
(The check valve :);;:fafi;};:is(I:OTmcs v l,
IC has 4 parallel c€co Loop3 134 I_ 6
normally closed | oPen system OC): RCS Vil —
check valves in Loop1 4 Vi
series with it) {//} I— N7
(The valves OC Loond {3’}
have another
normally closed
check valve in
series with them)
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (scc assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
CIVICisin RCSColdLeg all 168
maintenance such toop2 12 4 inmaintenance
that the pressure 1
boundaryis Loosd (3 l 5
maintained (still 77
closed system IC): RCS LI 8
y . Loop1 |4 A Vi
Vil |_ 7
Loopd 15/1
Vil
CIVICisin in maintenance all 168
maintenance such
that the pressure 1 6
boundary is NOT - | 4 - 8
maintained (becomes ‘
open system IC): — e
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
12.Group ILA | Centrifugal Charging |ecither CIV OC is in in maintenance all 168
(see Section | Pumps (High Head) - | maintenance such RCSColdLegs
8.23.1) Injection to Cold that the pressure LegA 11414 1
Legs, Recirc to Cold | boundary is Vv
Legs: maintained (still 7
e 3 valves of same closed system OC): RClegB 124154 — 9
type IC in parallel, s Vvl —
normally closed - 8
2 valves of same egC 134 B4
valve type OC in VTV
parallel, normally
closed - valves IC |either CIV OC is in all 168
different type from | maintenance such RCS ColdLegs in maintenance
those OC that the pressure LegA 114144
boundary is NOT Vvl l
(Each check valve | maintained (becomes 7
IC has a normally |open system OC): _| »<
closed check valve pensy ) RCiegB !/2/], {/5’}
in series with it) S —|—>B<—
(The valves OC leg C 131169
have another vl
normally closed
check valve in
series with them)
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS

(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
any CIVICisin in maintenance all 168
maintenance such
that the pressure RCS ColdLegs l
boundary is
LegA |1
maintained (stil GA_paln
closed system IC):
RCleaB 124159 | ——
S Vil —
egC_ 131164
Vi
any CIVICisin in maintenance all 168
maintenance such
that the pressure l
boundary is NOT Ao
maintained (becomes 71
open system IC): 7
5 14 —
Vi —
8
6 14
178
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
1. Group II,B {Chemical & Volume |the open CIV OC is inmaintenance Sov 24
(sce Section | Control System - in maintenance such MOV 24
8.23.2) Normal Letdown that the pressure l AOV 24
Legs: boundary is or is not 2 Check 24
maintained (open
) i::;Z?l;%pen 2 system OC
) dless):
valves OC, 1 regardless) RC —
normally open, | S - 3
normally closed -
same valve type
the closed CIV OC is 2 sov 72
in maintenance such MOV 168
that the pressure AOV 72
boundary is or is not RC Check 168
maintained (open s 3
system OC
regardless):
inmaintenance
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
the open CIVIC is in 2 sov 24
maintenance such MOV 24
that the pressure 1 AOV 24
boundary is RC | Check 24
maintained (still S W 3
closed system IC): t ‘
inmaintenance
thcopen CIVIC s in Sov 24
maintenance such 1 MOV 24
that the pressure L AOV 24
boundary is NOT >< 3 Check 24
maintained (becomes
open system IC): I
inmaintenance
2. Group IILB |Chemical & Volume |[the CIV OCis in SOV 24
(see Section |Control System — maintenance such 1 inmaintenance MOV 24
8.2.3.2) Reactor Coolantto | that the pressure >4 AOV 24
Letdown Heat boundary is or is not l Check 24
Exchanger: maintained (open
e 3valves IC. | system OC RSC -ﬂ {>44——
vaives 1%, regardless):
normally open, 2
normally closed - 3
1 valve OC,
normally open -
all same valve
type
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS

(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
the open CIVIC is in N sov 24
maintenance such MOV 24
that the pressure AOV 24
boundary is RC 4 Check 24
maintained (still S P D<—
closed system IC):
3
D
n maintenance
the open CIVIC s in > 1 ¢ Sov 24
maintenance such MOV 24
that the pressure AQV 24
boundary is NOT 5 4 Check 24
maintained (becomes ] {><}—
open system IC):
n maintenance
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Table 8-3 Generic Summary: Class Il — Penetration Flow Paths Connected to the RCS
(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (scc assumption7| CT
Group Description Description Diagram of Section 8.2) | (hours)
cither of the closed nmaintenance SOV 72
ClVsICarein MOV 168
maintenance such l AOV 72
that the pressure 1 Check 168
boundary is >«
maintained (still
closed system IC): RC ) 4
Ly — DA
3
<
either of the closed in maintenance sov 168
ClvsICarein MOV 168
maintenance such l AOV 168
that the pressure 1 Check 168
boundary is NOT —r4—
maintained (becomes
open system IC): . .
o | ‘ D<—
g
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Table 8-3 Generic Summary: Class II — Penetration Flow Paths Connected to the RCS

(cont,)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (sec assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
3. Group I,B |Chemical & Volume |[the CIV OCisin inmaintenance Sov 168
(see Section | Control System - maintenance such MOV 168
8.23.2) Charging Line: that the pressure l AOV 168
e 1CIVIC normally bmfnda.ry is 4 Check 168
open- 1 CIV OC maintained (still RC 24 g —
normally open - * | closed system OC): S VT
different valve
types
(The normally the CIV OC is in inmaintenance Sov 168
open check valve | maintenance such MOV 168
IC has anothcr that thc pI‘CSSUrc 1 on l68
normally open boundary is NOT 3 Check 168
check valve in maintained (becomes
. : . RCI 124 1g —
series between it [ open system OC): S T
and the RCS)
(Thenormally  fyhe CIVIC is in inmaintenance sov 168
open CIV OC has | maintenance such MOV 168
another ]normally that the pressure l 3 4 AOV 168
open valve boundary is L Check 168
: 2
downstream of it, |maintained (still RSC {//1' {}/} ‘
same valve type) | closed system IC):
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Table 8-3 Generic Summary: Class Il - Penetration Flow Paths Connected to the RCS

(cont.)
Valve Type
Calculation Assumption | Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description Diagram of Section 8.2) | (hours)
the CIVIC s in in maintenance Sov 168
maintenance such MOV 168
that the pressure l AOV 168
boundary is NOT 1 | Check 168
maintained (bccomes Il/l}
open system IC):
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8.2.3.1 Group HIA: Standby system flow paths
Calculation Number 2, Group IILA - Pressurizer Vapor Sample Line (see Table 8-3)

2 valves OC in parallel, normally closed, different valve types - 1 valve IC, normally closed - 3/8"
-or less piping diameter

. ‘different type’ CIV OC is in maintenance such that the pressure boundary is or is not
maintained (open system OC regardless): ‘

in maintenance

!

1 2

RCS —)l?{-—; 7

Key modeling details:
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a,c
FINAL CT EXTENSION for valve 2, for any valve type: 168 hours
. ‘same type’ CIV OC is in maintenance such that the pressure boundary is or is not
maintained (open system OC regardless):
1 2
——pg—
RCS _&_——
— 7
in maintenance
Key modeling details:
a,c
WCAP-15791-NP April 2004
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FINAL CT EXTENSION for valve 3, for any valve type: 24 hours, (limited by ICLERP)
o CIV IC is in maintenance such that the pressure boundary is maintained (still closed
system IC):
1 2
o —
RCS |—Pld——— 0
I 3
in maintenance
WCAP-15791-NP . April 2004
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Key modeling details:
FINAL CT EXTENSION for valve 1, for any valve type: 24 hours, (limited by ICLERP)
WCAP-15791-NP April 2004
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CIV IC is in maintenance such that the pressure boundary is NOT maintained (becomes
open system IC):

b L e
" ».<

n maintenance

Key modeling details:
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a,Cc
FINAL CT EXTENSION for valve 1, for any valve type: 24 hours, (limited by ICLERP)
NOTE: Since this penetration is no longer connected to the RCS, and because its line
size is extremely small, when utilities do a plant implementation of the generic analysis
(as demonstrated in Section 9 with WCGS), and apply the appropriate threshold line size
value at which a LER will not occur (as specified in Table 8-5 of Section 8.3), this
penetration will be justified for a 168 hour CT.
Calculation Number 10, Group ILA - Centrifugal Charging Pumps (High Head): Recirc to Hot Legs
(see Table 8-3)
3 valves of same type IC in parallel, normally closed - 1 valve OC, normally closed - valves IC
different type from those OC
(Each check valve IC has a normally closed check valve in series with it)
. the CIV OC is in maintenance such that the pressure boundary is or is not maintained
(open system OC regardless):
RCSHotLegs
LegA 1AL H in maintenance
Vvl l
C {LegB ;2 — 7
S P T—r4—
LegC 134 &
Vit
Key modeling details:
a,c
—
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FINAL CT EXTENSION for valve 7, for any valve type: 72 hours, (limited by ICLERP)
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any CIV IC is in maintenance such that the pressure boundary is maintained (still closed
system IC): '

inmaintenance

RCSHotlegs l :

LegA 11414
Vivi

Key modeling details:
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ac
FINAL CT EXTENSION for valves 4, 5 or 6, for any valve type: 168 hours
. any CIV IC is in maintenance such that the pressure boundary is NOT maintained
(becomes open system IC):
in maintenance
4
7l
159 { — >7<
Vi .
&4
Vi
Key modeling details:
a,c
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a,c
FINAL CT EXTENSION for valves 4, 5 or 6, for any valve type: 168 hours
8.2.3.2  Group IIB: Normally operating system flow paths
Calculation Number 1, Group I1,B - Chemical & Volume Control System: Normal Letdown Legs
(see Table 8-3)
1 valve IC, normally open - 2 valves OC, 1 normally open, 1 normally closed - same valve type
. the open CIV OC 1s in maintenance such that the pressure boundary is or is not
maintained (open system OC regardless):
in maintenance
2
1 ! >
RC —
S > — | 3
Key modeling details:
a.c
WCAP-15791-NP April 2004
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FINAL CT EXTENSION for valve 2, for SOV type: 24 hours (limited by ICLERP)

. the closed CIV OC is in maintenance such that the pressure boundary is or is not
maintained (open system OC regardless):

in maintenance
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Key modeling details:
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a,c
FINAL CT EXTENSION for valve 3, for SOV type: 72 hours (limited by ICLERP)
) the open CIV IC is in maintenance such that the pressure boundary is maintained (still
closed system IC):
2
1 | >
RC —
s {T — I 5
in maintenance
Key modeling details:
a,c
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FINAL CT EXTENSION for valve 1, for SOV type: 24 hours, (limited by ICLERP)

. the open CIV IC is in maintenance such that the pressure boundary is NOT maintained

(becomes open system IC):

1

<

|

in maintenance

Key modeling details:

l—{><]—
e
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a,c

FINAL CT EXTENSION for valve 1, for SOV type: 24 hours, (limited by ICLERP)
Calculation Number 3, Group II,B - Chemical & Volume Control System: Charging Line (see Table 8-3)

1 CIV IC normally open - 1 CIV OC, normally open - different valve types
(The normally open check valve IC has another normally open check valve in series between it

and the RCS)
(The normally open CIV OC has another normally open valve downstream of it, same valve type)

. the CIV OC is in maintenance such that the pressure boundary is maintained (still closed
system OC).

in maintenance

!
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Key modeling details:

FINAL CT EXTENSION for valve 3, for SOV type: 168 hours
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. the CIV OC is in maintenance such that the pressure boundary is NOT maintained
(becomes open system OC):

in maintenance

A
— o

N

Key modeling details:
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ac
FINAL CT EXTENSION for valve 3, for SOV type: 168 hours
. the CIV IC is in maintenance such that the pressure boundary is maintained (still closed
system IC):
in maintenance
| | ;
RC| 124 g —
S Vi rt
Key modeling details:
a,c
WCAP-15791-NP April 2004
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a,c
FINAL CT EXTENSION for valve 1, for SOV type: 168 hours
. the CIV IC is in maintenance such that the pressure boundary is NOT maintained
(becomes open system IC):
in maintenance
i )
L _é]q Di]
|74 R
Key modeling details:
ac
S -
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FINAL CT EXTENSION for valve 1, for SOV type: 168 hours
8.2.4 Class II1: Penetration Flow Paths Connected to the SGs

Class 11 represents those penetrations that are connected to the Steam Generator Secondary Side. The
ICLERP and ALEREF calculations for steam generator connections that are open to the outside
environment are in Section 8.2.4.1. The calculations for the steam generator connections that are closed
to the outside environment are in Section 8.2.4.2.

Similar to Sections 8.2.2 and 8.2.3 (Class I and Class II penetrations), assumptions and diagrams are
shown for each penetration analyzed. The methodology in the calculations is also consistent with

Classes I and II such that the calculations are done first with a CT of 168 hours. If the ICLERP or ALERF
value at this CT does not meet the criteria in Regulatory Guides 1.174 and 1.177, the ICLERP and
ALERF values were recalculated at lesser CTs. The sample calculations provided in Sections 8.2.4.1 and
8.2.4.2 reflect only valve failure probabilities for SOVs. Table 8-4 summarizes the Class III results which
contain calculations for all valve types (SOVs, MOVs, AOVs, check valves, and SRVs, as appropriate).

WCAP-15791-NP April 2004
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For penetrations with systems connected to the SG secondary side there are four potential means to get a
large release. These are:

J Probability of ‘SGTR CDF Release™: For systems that are connected to the steam generator
secondary side and open to the outside atmosphere, it is assumed that if a core damage event due
to Steam Generator Tube Rupture (SGTR) occurs and the CIVs, for SG-related penetrations, fail
to isolate, then there is a release path between the SG, and the outside environment. It is
acknowledged that in many cases the rupture SG tube will also provide a release path. This
analysis conservatively assumes that isolation of penetrations connected to the SG secondary side
is also required.

Example: core damage due to SGTR occurs, the isolation valves fail (spuriously open or fail to
close); direct release path into the outside environment.

Required input: CDFsgrr, valve failure, CT

. Probability of ‘Random Pipe Break CDF Release’ (releases due to internal event CDF plus
random pipe break): For systems connected to the SG and open outside containment, it is
assumed that if a core damage event occurs, and then a random pipe break were to occur inside
containment causing the system inside to no longer be connected to the SG, and the CIVs were to
fail, then an open path through containment would exist.

Example: core damage occurs, random pipe break occurs inside containment, the isolation valves
fail; direct release path from inside containment to the outside environment.

Required input: CDFr, PBrandom, valve failure, CT

. Probability of ‘Seismic CDF Release’: For systems connected to the SG and open or closed
outside containment, it is assumed that if a core damage event occurs due to a seismic event, all
closed loop piping fails both inside and outside containment, creating an open system connection
both inside and outside containment. It is assumed that if CIV failure were to occur in addition to
this, then an open path through containment would exist.

Example: core damage due to a seismic event occurs, pipe breaks occur also due to the seismic
event, the isolation valves fail; direct release path through the now open systems both inside and
outside containment.

Required input: CDF;, PB,.;s, valve failure, CT

. Probability of ‘SGTR with a Random Pipe Break Release’: For systems connected to the SG and
a closed (an actual closed loop) outside containment, a random pipe break occurring in the closed
loop outside containment after a SGTR with CIV failure provides a direct path of release into the
outside environment.

Example: core damage due to SGTR occurs, the isolation valves fail (spuriously open or fail to
close); a random pipe break occurs outside containment; direct release path into the outside
environment.

Required input: CDFsgrr, PBrangom, CT
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Table 8-4

Generic Summary: Class III - Penetration Flow Paths Connected to the SGs

Calculation
Number and
Group

Penetration
Description

Maintenance
Description

Diagram

Valve Type
Assumption
(sce assumption 7
of Section 8.2)

Justified
CT
(hours)

1. Group IILLA
(sce Section
8.2.4.1)

1 valve - normally
closed

CIVis OCand isin
maintenance (open
system OC
regardless):

OR

CIlVisICand is in
maintenance such
that the pressure
boundary is
maintained (still
closed system IC):

SG

in maintenance

OR

in maintenance

SG

all

8

ClVisICandisin
maintenance such
that the pressure
boundary is NOT
maintained (becomes
open system IC):

all
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Table 84 Generic Summary: Class III - Penetration Flow Paths Connected to the SGs
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration Maintenance (sce assumption 7 CT
Group Description Description Diagram of Section 8.2) (hours)
2. Group HILA | 1 valve - normally CIVis OCandisin sSov -8
(see Section | open maintenance (open 1 MOV 8
8.24.1) system OC SG AQV 8
regardless): _ < Check 8
SRV 8
OR
CIVisIC and is in inmainfenance
maintenance such OR
that the pressure
boundary is inmaintenance
maintained (still
closed system IC):
SG —
> <11 —
1
ClVisICandis in in maintenance SOV 4
maintenance such MOV 4
that the pressure l AOV 4
boundary is NOT [ Check 4
maintained {(becomes —>< SRV 4
open system IC):
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Table 8-4 Generic Summary: Class III - Penetration Flow Paths Connected to the SGs
(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration Maintenance (see assumption 7 CT
Group Description Description Diagram of Section 8.2) (hours)
1. GroupIIL,B | I valve -normally | CIV is OCand is in Sov 8
(see Section | open maintenance such o MOV 8
8.2.4.2) that the pressure Inmeinienance AQV 8
boundary is l Check 8
maintained (still SRV 8
closed system OC): SG {i}j
OR ‘
ClVisICandisin OR
maintenance such
that the pressure in maintenance
boundary is
maintained (still l
closed system IC): SG
Clv is OC and is in in maintenance SOV 8
maintecnance such MOV 8
that the pressure l AOQV 8
boundary is NOT SG I Check 8
maintained (becomes D1Q— SRV 8
open system OC):
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Table 8-4 Generic Summary: Class III — Penetration Flow Paths Connected to the SGs

(cont.)
Valve Type
Calculation Assumption Justified
Number and Penetration Maintenance (see assumption 7 CcT
Group Description Description Diagram of Section 8.2) (hours)
ClVisICandisin in maintenance SOV 8
maintenance such MOV 8
that the pressure l AOV 8
boundary is NOT I Check 8
maintained (becomes < SRV 8
open system IC): 1
WCAP-15791-NP April 2004
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8.24.1 Group IIIA: Flow paths connected to the SG secondary side and open to the outside
environment

Calculation Number 1, Group IIILA - 1 valve - normally closed (see Table 8-4)
. CIV is OC and is in maintenance (open system OC regardless): OR

CIV is IC and is in maintenance such that the pressure boundary is maintained
(still closed system IC):

OR
1 in maintenance
SG —
= !
SG —
| L
in maintenance 1
Key modeling details:
WCAP-15791-NP April 2004
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a,c
FINAL CT EXTENSION for valve 1, for any valve type: 8 hours (limited by ICLERP)
CIV is IC and is in maintenance such that the pressure boundary is NOT maintained
(becomes open system IC):
in maintenance
> t———
1
Key modeling details:
a,c
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ac
FINAL CT EXTENSION for valve 1, for any valve type: 4 hours, no extension, (limited
by ICLERP)
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Calculation Number 2, Group IILLA - 1 valve - normally open (see Table 8-4)

. CIV is OC and is in maintenance (open system OC regardless): OR
CIV is IC and is in maintenance such that the pressure boundary is maintained (still
closed system IC):
OR
1 in maintenance
SG —
=—oa- !
SG —
1 o=
in maintenance 1
Key modeling details:
a,c
WCAP-15791-NP April 2004
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ac
FINAL CT EXTENSION for valve 1, for SOV type: 8 hours (limited by ICLERP)
CIV is IC and is in maintenance such that the pressure boundary is NOT maintained
(becomes open system IC): '
in maintenance
—D<t——
1
Key modeling details:
ac
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FINAL CT EXTENSION for valve 1, for SOV type: 4 hours, no extension, (limited by
ICLERP)
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8.24.2 Group IIIB: Flow paths connected to the SG secondary side and closed to the outside
environment

Calculation Number 1, Group III,B - 1 valve - normally open (see Table 8-4)
. C1V is OC and is in maintenance such that the pressure boundary is maintained
(still closed system OC): OR
CIV is IC and is in maintenance such that the pressure boundary is maintained

(still closed system IC):

OR

in maintenance

l inmaimmi
SG — 1
— Ei] I SG _{>1<} —

Key modeling details:
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ac

FINAL CT EXTENSION for valve 1, for SOV type: 8 hours (limited by ICLERP)

. CIV is OC and is in maintenance such that the pressure boundary is NOT maintained
(becomes open system OC):
in maintenance
SG El:]
1
Key modeling details:
ac
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ac

FINAL CT EXTENSION for valve 1, for SOV type: 8 hours (limited by ICLERP)

. CIV is IC and is in maintenance such that the pressure boundary is NOT maintained
(becomes open system IC):
in maintenance
1
Key modeling details:
ac
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FINAL CT EXTENSION for valve 1, for SOV type: 8 hours (limited by ICLERP)
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8.3 DETERMINISTIC EVALUATION OF CONTAINMENT HOLE SIZE

This section provides the evaluation to determine the minimum containment hole size that will result in a
large release. Penetration flow paths connected to the containment atmosphere (this excludes all RCS and
SG connections) that have piping diameters smaller than this minimum threshold value are assumed of
insufficient size to result in a large release. These penetrations automatically default to the 7 day CT and
no detailed probabilistic analysis is required.

A large release was initially defined as a pathway of sufficient size to release the contents of the
containment (i.e., one volume change) within one hour. This criteria is provided in the EPRI PSA
Applications Guide (Reference 8). The vent diameter, or containment hole size, was calculated that met
this criteria. For this program, all releases are considered early. Based on this criteria, the minimum
containment hole sizes required for a large release are provided in Table 8-5 for each containment type.

As discussed in the section “Identification of Revisions”, the NRC provided RAISs related to the minimum
containment hole size required for a large release. Several detailed discussions were held with the Staff
reviewers on the subject. The Staff did not agree with the definition that was used for a large release (one
containment volume per hour) and felt the criteria used in previous studies was more appropriate. In
previous studies, a 2 inch containment hole size has been used for screening in the development of
containment isolation PRA models. Based on these discussions, the WOG agreed to apply a 2 inch
containment hole size to define the threshold for a large release for all three containment types, that is, it
1s assumed that a hole size of > 2 inches can result in a large release.

Table 8-5 Containment Hole Size Results

Containment Type Volume, V (ft%) Vent diameter / Pipe Size (in)

. — —— — ——
sub-atmospheric a,c ac

ice condenser

- _ _ _

Large dry containment

84 TIER 2: AVOIDANCE OF RISK-SIGNIFICANT PLANT CONDITIONS

The objective of the second tier, which is applicable to CT extensions, is to provide reasonable assurance
that risk-significant plant equipment outage configurations will not occur when equipment is out of
service. Ifrisk-significant configurations do occur, then enhancements to Technical Specifications or
procedures, such as limiting unavailability of backup systems, increased surveillance frequencies, or
upgrading procedures or training, can be made that avoid, limit, or lessen the importance of these
configurations.

The containment isolation valves form part of the containment barrier limiting releases to the
environment. Other containment systems, such as the containment cooling system and containment spray
system, also function to mitigate releases to the environment, but by different mechanisms. These other
systems typically are used to preserve containment integrity by limiting containment pressure increase or
to remove radioactive material from the containment atmosphere. The containment cooling and
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containment spray systems are generally not considered backup to the containment isolation function.
Given that containment isolation has failed, releases from containment are independent of the success or
failure of containment cooling. The containment is already breached and containment pressure limitation
is no longer an issue. On the other hand if containment isolation has failed, then containment sprays
could be a factor in limiting releases via their scrubbing effect. This would be of limited benefit, because
a large portion of the core damage sequences in which containment spray was functional at the time of the
initiating event do not have effective scrubbing by sprays at the time of fission product release to the
containment. Thus, efforts taken to assure the availability of containment spray when containment
isolation may be impaired, do little to assure that containment spray will be effective in reducing releases
if a core damage accident occurs. Also, when analyzed on a realistic basis, only a small fraction of the
core damage sequences with containment isolation failures would result in fission product releases that
are risk significant. Therefore, no Tier 2 limitations need to be imposed.

8.5 TIER3: RISK-INFORMED PLANT CONFIGURATION CONTROL AND
MANAGEMENT

The objective of the third-tier is to ensure that the risk impact of out-of-service equipment is evaluated
prior to performing any maintenance activity. As stated in RG-1.174, “a viable program would be one
that is able to uncover risk-significant plant equipment outage configurations as they evolve during real-
time, normal plant operation.” The third-tier requirement is an extension of the second-tier requirement,
but addresses the limitation of not being able to identify all possible risk-significant plant configurations
in the second-tier evaluation.

Addressing third-tier requirements is outside the scope of this document. This will be addressed on a
utility specific basis when the changes in this WCAP are implemented at each plant and will be addressed
through each plant’s Maintenance Rule Program (A.4 requirement).
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9 LEAD PLANT APPLICATION OF THE GENERIC ANALYSIS

This section presents the analysis and assumptions used in the lead plant application of the generic
assessment discussed in Section 8.

The lead plant for this analysis was the Wolf Creek Generating Station (WCGS). The lead plant
application provided insight on how to fine tune the generic assessment so that it can be applied to all
plants straightforwardly, provides an example application of the generic analysis, and provides a useful
guidance tool for other utilities wanting to implement the change. Also, the final percentage of WCGS
ClIVs that can be justified for an extended CT are provided.

The implementation involved identifying all of WCGS’s containment isolation penetrations, using the
2-inch containment hole size critiera of Section 8.3 to identify the ‘small lines’ (that are automatically
justified to 168 hour CTs), matching the remaining penetrations up with the corresponding generic
penetrations listed in Sections 8.2.2 through 8.2.4, and determining the final CTs for each CIV. The steps
that were followed for WCGS are documented in Section 9.1. The steps are also the methodology that
any other utility wanting to implement the change would need to follow.

9.1 - IMPLEMENTATION PROCEDURE
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Table 9-1a Core Damage Frequency Inputs

Generic Analysis WCGS
Total Core Damage Frequency [per year]: CDFy 1.0E-04 5.48E-05'
Core Damage Frequency due to Seismic Event [per year]: CDF,, 4.41E-05 see note 2

Note 1: This value is the total internal event, at-power, core damage frequency. The internal and external
at-power CDF total is expected to be <1.0E-04/yr.

Note 2: The generic core damage frequency due to a seismic event (CDF,;) per year was obtained from
direct plant input for the program. Since WCGS has not performed a seismic-PRA, they do not have the
relevant seismic information and the conservative value in the generic analysis is assumed to be
appropriate.

Note 3: CDF due to SGTR is not provided since WCGS has no containment penetrations from the SGs
due to their containment boundary definition.

Table 9-1b Valve Failure Probabilities, Pftc, (per demand)

Valve Type Failure Mode Generic Analysis WCGS*
sov fail to close 1.81E-02 2.00E-03
MOV fail to close 1.09E-02 6.15E-03
AOV fail to close 1.81E-02 2.00E-03
Check fail to reseat 3.44E-03 1.00E-03
SRV fail to reseat 2.50E-02 3.00E-03

Note 4: The valve failure probabilities were obtained from plant PRA data.

Table 9-1¢ Beta and Gamma Factors
Generic Analysis WCGS®
Valve Type due to valve failing to close, betay.: due to valve failing to close, betag,:
sov 0.1 0.08
MOV 0.088 0.038
AOV 0.1 0.08
Check 0.1 0.06
SRV 0.22 0.051
Due to valve transferring open, beta,,: Due to valve transferring open, beta,,:
all valve types 0.1 ' 0.1
Due to valve transferring open, gamma,: | Due to valve transferring open, gamma,:
all valve types 0.5 0.5

Note 5: The beta factors for valves failing to close were obtained from plant PRA data. The gamma and
beta factors for valves transferring open were taken from the “Advanced Light Water Reactor Utility
Requirements Document” (Reference 5).

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1



9-4

Table 9-1d Assumed Inputs
PBq.;s = Scismic Pipe Break Probability for Non-Seismically Qualified Pipe 1
FPBandom = Random Pipe Break Frequency (per year) 1.10E-03

for all valve types:
P,, = Probability that Valve Spuriously Transfers Open (per hour) 1.00E-06
m = Corrective Maintenance Frequency (per year) (per valve) 1.00E-01
P..c = Probability that Extra Valve is Disabled due to Maintenance (per demand) 8.22E-04
[assume extra valve currently has 72 hour CT]

9.2 RESULTS

Table 9-3 below displays the cumulative percentages of justified CTs for this WCGS CIV CT extension
study. This shows that 70% of all WCGS’s CIVs are justified for a CT extension to a full 168 hours, or 7
days. Ninety-three percent of those penetrations are justified to a CT of at least 8 hours. Table 9-2
provides a detailed description of each WCGS CIV, how they were grouped, and the final CTs.

Table 9-3 Cumulative Percentages of CIV Completion Time Extensions
Application of the Generic Results to the Wolf Creek Generating Station
Completion Time (hours) Percentage of CIVs
8 3%
12 91%
24 88%
48 80%
72 80%
168 70%
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve __ Grouping Explanation  a.c | Calc# Maintenance Activity Type @CT: @ CT: CT
.‘p 1 o, —— - — -
P-12
P-13 ENHV-07 I,C#1 | System pressure boundary maintained 8 hrs 168 hrs 8 hrs

System pressure boundary compromised 4 hrs 168 hrs 4 hrs

R ,'-:"‘E.]HV%’SS'AI'IB;,E e s System pressure boundary ‘aintained . .

" ihi | 168hs | 8hes -
System pressure ' boundary compromlsed' ’ b s 7| 4 hrs

168 s
‘168 hrs ..

N System pressure oundary mamtamed
‘ System pressure boundary eompromrsed;

small ﬁﬁé System pressure - boundary ‘maintained

. 1§8 hrsj'
System pressure boundary compromlsed :

\System pressure boundary mamtamed
System pressure boundary c mpromrse
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @ CT: @CT: CT
P-15 EJHV-8811A | N I,C#1 | System pressure boundary maintained 8 hrs 168 hrs 8 hirs
System pressure boundary compromised 4 hrs 168 hrs 4 hrs
EJHV-23 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EJHV-25 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EJV-187 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs

168 hrs

| Sytom pesune by i
| systeim pressiie boundary comprom

boundary compromise

EJHCV-8825

small line

System pressure boundary maintained

168 hrs

168 hrs

168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EJHV-8840 ILA#5 |{System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results - Application of Generic Analysis
(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @CT: @CT: CT
EJV-056 ] ILA#5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs
EJV-124 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EJV-122 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EJV-118,120 small linc | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs { 168 hrs
EJV-175,6,7,8 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
p—
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Table 9-2 WCGS Containment Isolation Valve CT Results - Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
fion # Valve Grouping Explanation 5| Cale# Maintenance Activity Type @CT: @CT: CT
EJ-8841A T ILA #5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EJ-8841B ILA #5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs

|"BBHV-8351B"

- small 1‘ip'e ,.

‘ System pressure boundary ¢ompromised
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @ CT: CT

LT BT BBVA246 T : -small line’ | System' pressure boundary’ ‘maintained 16 rs l68hrs
: : ! Systempressure boundary compromised | /16! .| 168 hrs':

P-23 BGHV-8160 ILB #1 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @ CT: CT

BGV-363 ILB #1 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs

BGHV-8152 I,B#1 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs

{BGHV:81{2%:[ &7 $i7 s | sivtall Tine: | Systemn predsuré boundary miaintained.
TR Y ; | System pressure boundary compromised:: .

v

R TR
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation

Calc # Maintenance Activity 'l‘ype @ CT: @CT: CT
“small i‘ipéj ilzies hrs ]

‘BGV-1357 “168 hrs

’ 168 hrs .

“small line .|

System pressure boundary mamtamed .
+,168 hrs ¥

System pressure boundary compromxsed
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Table9-2 .  WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @CT: @CT: CT
P-25 BLHV-8047 7 LA#4 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
BLV-054 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
BL-8046 LA #4 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
| {HBHV-7176: " | System pressiire boundary maititained - 1. 72 his'” (1168 ks "[:¢ 72 hrs
- | System pressure boundary compromised ] ; 24 hrs".
—
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion# . Grouping Explanation Calc # Maintenance Activity Type

“ILB#S System pressure boundary maintained 7
g System pressure boundary compromised:

P-27 EJHV-8809B ILA #6 | System pressure boundary maintained 72 hrs 4 hrs 4 hrs
System pressure boundary compromised 72 hrs 4 hrs 4 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @ CT: @ CT: CT
EJV-058 7] ILA #6 | System pressure boundary maintained 72 hrs 4 hrs 4 hrs
System pressure boundary compromised 72 hrs 4 hrs 4 hrs
EJHCV-8890B small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressurc boundary compromised 168 hrs 168 hrs 168 hrs
EJV-086 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EJV-088,090 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @CT: @ CT: CcT
EP-8818C I mas#s System pressure boundary maintained 4 hrs 4 hrs 4 hrs
System pressure boundary compromised 168 hrs 4 hrs 4 hrs
EJV-179, 180, small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
181,182 System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EP-8818D ILA #6 | System pressure boundary maintained 4 hrs 4 hrs 4 hrs
System pressure boundary compromised 168 hrs 4 hrs 4 hrs
" EJV-166 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
—
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @ CT: CT

BV

ST
DTl System pressure boundary compromrsed

System pressure boundary mamtamed

: 72 hrs
i 72 hrs

Z . = ) System pressure boundary mamtamed -
e System pressure bo ndary compro 1sed.

|| smalt tine

' System pressure boundary compronused

System pressure boundary mamtamed

 ; ,35'168 hrs‘;.f L1
.r,{‘168 hrs.'

EFHV-46

LB #5

System pressure boundary maintained

168 hrs

P-29 72 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
EFV-279 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
WCAP-15791-NP April 2004
5985-NP.doc-041904 Revision 1



9-17

Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @CT: @ CT: CT
EFHV-50 || 1,B#5 |System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressurc boundary compromised 72 hrs 168 hrs 72 hrs
ine: _System pressure boundary mamtamed hrs: | 168 hrs

168 hrs

sl e

g '1;’ System pre sure boundary comprom

System pressure bounda' mamtamed :

‘$mall liie
System pressure boundary comprormsed

System pressure boundary rnamtalned

5 ;-;1168 hrs
*’“168 hrs

p-32

LFFV-95

System pressure boundary maintained

168 hrs

LA #14 or
LA #4 if | System pressure boundary compromised 168 hrs
valve 96 is
open
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penctra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @CT: CT
LFFV-96 "]l LA#t40r System pressure boundary maintained 168 hrs 168 hrs 168 hrs
LA #4 if | System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
valve 96 is
open
LFV-093 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
'''' ' fétﬁzin"liﬁ? System pressure boundary mamtamed i 168hrs
System pressure boundary compronused. " 168 hrs..
System pressure boundary mamtamed e
.f System pressure boundary compromxsed'
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @ CT: @ CT: CT
P-39 BBHV-8351C | " small tine System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
BBV-356 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
BBV-247 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
S
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation , .| Cale# Maintenance Activity Type @CT: @CT: CT

BBV-178 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

‘B.BHHV‘-S3;5;1' D i B smalllme System pressure boundary mamtamed‘ dps |16 rs;- 168 hl'S
o : : ' St System pressure boundary compromlsed 168 hrs .. '168 hrs’.| " 168 hirs

line. | Systém pressure boundary maintained” *|168 h 168 hrs
System pressure boundary compromlsed 2| Irs - 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Calc # @ CT: CT

Maintenance Activity Type

@CT:

“small line

ren v e

System pressure bouridary maintainex

P

System pressure boundary compromised ;

.

168 hrs =

168 hrs,

ot

“small line

o,

System pressure boundary iaintairied

Systeinpressure bouidsry compromised.

BBHV-8351A

168 hrs

168 hrs

pP-41 small linc | System pressure boundary maintained 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @CT: @CT: cT
BBV-352 | | small tine System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
BBV-245 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
BBV-118 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromiscd 168 hrs 168 hrs | 168 hrs
System prossure boundary maimained ;| 168 s, |/ 168 hs: | 168 o |
. | System pressure boundary compromi

8hrs,|- 168 hrs -
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @ CT: @ CT: CT
ven L [t Sysim presure bousdry maitained | Te8 s | 168 s | 168 e -
DR #3752 | System préssuré bbh“ﬁdp.@'y"qdmp';priﬁsgz _|.-168 hrs:| '168 h'rs‘¥ 168 hrs
| HDV-017 ‘small line. | SyStem pressure boundary maintairiec hrs (168 hrs® [ 168 hes:
SRR Vo, | System prgssure bounda.ry compronised rs, - | -168 hirs.: 168 hrs '
P-44 HBHV-7126 small line | System pressure boundary maintained 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
HBHV-7150 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
—
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,)
Penetra- Justified
tion # Grouping Explanation Maintenance Activity Type CT
System pressure boundary maintained 168 hrs
System pressure boundary compromised 168 hrs

System pressure boundary ‘maintairied

- VSystem pressure boundary compromrsed',;

|16 s
168 hrs ;

System pressure boundary'mamtamed :

(R System pressure boundary compromised ;

R
| 168 hrs”;

line” System pressure boundary maintaing

System pressure boundary'compromlse

p-48

EMHV-8802B

System pressure boundary maintained

72 hrs

System pressure boundary compromised 72 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @CT: @ CT: CT
EMHV-8824 | smalt line System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EMV-003 ILA#5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EMV-004 ILA #5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
—
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation Cale # Maintenance Activity Type @CT: @ CT: CcT
EMV.-060, 061, small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
063,064 System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EMV-217, 169
EMV-170,172 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EMV-059 ILA#5 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
. System pressure boundary compromised 72 hrs 168 hrs 72 hrs

s-.| w4 hrs

"4 his

‘| ‘EMHV-882

System pressure boundary maintained ..
| System pressie boundary comproraised,

S 168hrs
168 hirs .
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # @CT: @ CT: CT

Valve Grouping Explanation ;.1 Calc# Maintenance Activity Type

.:;-':“'I_I‘-,.‘A'.'#?' System pressure boundary maintaiied ,\ .
B System pressure boundary.compromrsed
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @CT: @ CT: CcT

AW

System pressure boundary mamtamed
System pressure boundary compromxsed
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Table 9-2 WCGS Containment Isolation Valve CT Results ~ Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # ac| Calc# Maintenance Activity Type

Grouping Explanation

@ CT:

@ CT:

CcT

AR

System pressure boundary mamtamed
- System pressure boundary compronused

"EMV-068 thrd
EMV-075 -

“sihall line:

System pressure boundary mamtamed e
System pressureboundary comprormsed

168 s |

| 168 mes |

EMV-218

?:EMV-162 thrt

" EMV-16!

srnall line"

‘System pressure boundary mamtamed !

|- 168 hirs:

P-51 GPV-011 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hirs
GPV-012 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
Flanges small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
: System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation Calc # Maintenance Activity Type

a,c

@CT:

P52

BIHY-8701B |

ILAHS

'f&_»’f

System pressure boundary maintained

System pressure boundary compromlsed;

‘ System pres

Systcm pressure boundary mamtamed
e boundary compromrse

P-53

ECV-084

LA #1

System pressure boundary maintained

168 hrs

24 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
ECV-085 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
ECV-083 LA#1 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)

Penctra- Group & ICLERP | ALERF | Justified
tion # Valve Maintenance Activity Type @ CT: CT

Grouping Explanation

Calc #

1 : System pressure boundary mamtamed -
v System pressure boundary comprormsed j

' ".',_168hrs s

- 24, hrs

24 hrs

“sriall line.

System pressure boundary maintained -

B System pressure boundary compromrsed‘; '

Py P I
168 hrs" | -168 hrs-

168 hrs

168 hrs

TECV-088.;

System pressure boundary maittained ;
System prcssure boundary compromrsed' :

P-55

ECV-095

LA #1

System pressure boundary maintained

168 hrs

24 hrs

System pressure boundary compromised 24 hrs 168 hrs 24 hrs
ECV-094 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
ECV-096 LA #1 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation Calc # Maintenance Activity Type @CT: CT
L P56 | small line’ | System pressure buuridary mamtamed © 4] 168 hrs: hrs.; 168 hrs -
SRR m pre: ‘compr 68 irs . 168 hrs
v smalllme System’ prcssure boundary’ malntame s ?';1;‘_1'6'8 h'r_s":;

: System pressure boundary compromr ‘ &':

S|/ 68 hrs”.

|- Gsve032:

sinall lirie.

System pressure boundary'mamtamed 5
e System pressure boundary compromxseda

hrs |": 168 hrs":"
S ‘r: 168 hrs‘_—:f

P-56

GSHV-38

System pressure boundary maintained

small line 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs
GSHV-39 small line | System pressure boundary maintained 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs
GSV-058 small line | System pressure boundary maintained 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @ CT: @ CT: CT
»fP_-SA‘Z.;i: ‘SJH\{-i_ﬁil"if L e e T iis’r‘yfiﬁl‘l“liirie System pressure boundary mamtamed “| 168 hrs hrs' | 168 his'
Lo R T Ve System pressure boundary compromxsed}; rs 168 hrs
|| small __ﬁn’e System pressure boundary maintained .- 1 68hrs | 168 hrs | ~l'6;8 hrs

o Systcm pressure boundary compromxsed;'

‘."Sru'alvljliue ‘System pressure boundary mamtamed i ! ‘3;’ 168 hrsv

L5 SIVALAL

-small line | ¢

p-58 EMV-006 small linc | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs

EMV-182 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

EMV-123 small linc | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @ CT: @ CT: CT
EMHV-8888 | smatt tine System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
| System pressure boundary mamtamed rs' | ;168 firs:,

T ’jl Systcm pressure boundary compromrsed

4
N

- 168 hrs ;:.}

BBHV-8026

System pressure boundary maintained

168 hrs

168 hrs

168 hrs

small linc
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
BBHV-8027 small linc | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

- nAaRss :
N System pressure boundary com romrsed ’

System pressure boundary mamtamed

168 hrs [

68 his | . 168 hrs
168w

CKAV:163 .

sl fine

: System pressure bouridary compromised

System pressure boundary mamtamed

.| 168 hrs .

168 hrs

System pressure boundary maintained

: :'- System pressure boundary compromised

t‘ 168 hrs .
168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,))
Penctra- Group & ICLERP { ALERF | Justified
tion # Valve Grouping Explanation Cale # Maintenance Activity Type @CT: @CT: CT
P-64 SIHV-128 ILA #4 | System pressure boundary maintained 12 hrs 168 hrs 12 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
SJHV-129 ILA #4 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
SJHV-130 ILA #4 | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
SJV-106 ILA #4 | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
<188 hes, | 34 s
‘168 hrs T'24.h,§5'

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1



9-36

“esaval

T aw

System pressure boundary mamtamed .
b ' .

Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;| Calc# Maintenance Activity Type @ CT: @ CT:V CT
L P 124 24 hrs -

1 24 hrs

GSV-04L

Systcm pressure boundary mamtamed . 16
System pressure boundary'compromrsed‘ 3

“T168 frs

“168'hrs.

rs ;|- 168 hrs ..

System pressurc boundary conipromised.

P-66 ENHV-12 System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

ENV-080 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs

System pressure boundary compromised 168 hrs 168 hrs 168 hrs

ENV-017 1,C#4 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs

System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

System pressure boundary maintained . |7 1€ : ‘168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @ CT: @ CT: CT
. )| -LA#2. " | System pressure boundary maintained . 168hrs 168 hrs“." . 168 lirs’;
e System pressure boundary compronused hrs |:168 hrs "
“small ljne System pressure bouridary mamtamed 1681 |, 168 hrs- |- 168 hrs -
SO System prcssure boundary compromrse x | s’ =168 hrs:".
P-69 SJHV-12 ILA#2 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
SJHV-13 ILA #2 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
SIV-071 IILA#2 | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)

Penetra- Group & ICLERP | ALERF | Justified
tion # Calc # Maintenance Activity Type @CT: @ CT: CcT

Valve

Grouping Explanation

a.c

“par

iBEs s
System pressure bou dary ompr mised

¥

.systcm pressure boundary mamtamedjf;;; Tt g

‘small Iiﬁ.e'

168 hrs
{-; 168 hrs -

P-73

EFHV-45

1,B #5

System pressure boundary maintained

72 hrs

168 hrs

72 hrs

System pressure boundary compromised 24 hrs 168 hrs 24 hrs
EFV-277 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results - Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Calc# Maintenance Activity Type @CT: @CT: CT
EFHV-49 | 1B#s System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs

TEGHVS8 -

= System pressure boundary c mpromrsed

System pressure boundary n

et

e

) ‘System pressure boundary maintained:

System pressure ‘boundary compromised

168 hrs
~168 hrs ..

' ‘System pressure ‘boindary compromised_

System pressure boundary mainfained ;

1168 _h‘r:s’:*.:
"168 hrs '~
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| BoHv-127:-

1B #7

| System pressure boundafy compromised.

Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @ CT: @CT: CT
' System prossuré boundary maibtainied - |- 168 ks 168 hrs.

+168'hrs.

toghrs.

EGHV-60

System pressure boundary maintained

72 hrs

168 hrs

72 hrs

P-75
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
EG-V372 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressurc boundary compromised 168 hrs 168 hrs | 168 hrs
EGHV-59 I,LB #8 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @CT: CT
EGHV-131 I 1B#8 System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 72 hrs 168 hrs 72 hrs
EGHV-130 I,LB #8 | System pressure boundary maintained 72 hrs 168 hrs 72 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs

System pressure boundary mamtamed

'f.f' .System pressure boundary‘compromlsed

Tsmatine
TN System pressure boundary comprormsed

‘System pressure boundary mamtamed

{168 ks
|, 168 hrs

R

WCAP-15791-NP
5985-NP.doc-041904

April 2004
Revision 1



9-42

tion #

Valve

Grouping Explanation

Calc #

Maintenance Activity Type

@ CT:

Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified

"~ EGHV-6I -,

System pressure boundary ‘maintained - |\ 72

System pressurc boundary compromised:
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont,)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @ CT: CT
P-78 BMV-045 | ] LA #1 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
BMV-302 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
BMV-046 small linc | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve ac| Calc# Maintenance Activity Type @ CT: @ CT: CT

P79 | EJH

Grouping Explanation

FnA%

S&
IC#23

System pressure boundary mamtamed

System pressure boundary compromrsed‘

S8 s
8 hrs

v System pressure ‘boundary maintained " ;
- System préssure boundary compromised

.small Jine-

System pressure boundary mamtame
System pressure boundary comprom

" 168 hrs ;'5

68 hrs

P-80 BGHV-8105 ILB#3 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
BGV-342 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont))
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation "5} Calc# Maintenance Activity Type @CT: @ CT: CT
BG8381 B 1| uB#s System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs

‘System pressure boundary mamtamed v
‘System pressure boundary compromlsed B
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5| Cale# Maintenance Activity Type @CT: @ CT: CT
II,A #6 " | System pressure boundary mainfained ., s s’ .‘ s hrs

System pressure boundary compromrsed.

EJHCV;8890A

-'s;aaimr;e;,

I 168 hrs

?'168hrs'

168 hrs

IS

P

System pressure i)oundary compromlsed ;
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activily Type CT

@ CT:

BRI
f "EJV-172

:‘:'»sﬁ‘iai_l;hli_h}e(

P-83 to
P-86

[Emivason |

“small lihé

- EMV-001
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @ CT: @ CT: CT

"EMV-002 . St | A S)'stem pressure boundary maintained :°" | %72 hes . |2 168 his ||~ 72 hrs
T - 3 System pressure boundary comprormsed ' 5™, - |- :168 hr

, - “stall lme System pressure boundary mamtatned
V-053 V-OSS . N : N System pressure boundary co mpromls
V-056 V-184 . o

System pressure boundary mamtamed
System pressure boundary comprormsed
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF { Justified
~tion # Valve Grouping Explanation 5| Cale# Maintenance Activity Type @CT: @CT: CT
P-88 | EMHV-8801A 7 ILA #11 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EMHV-8801B ILA #11 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
EMV-077 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EMHV-8843 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
EMV-8815 ILA #11 | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penctra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation 5. Calc# Maintenance Activity Type @CT: @CT: CT
EMV-151 [ | smalt tine System pressure boundary maintained

168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

SICHAT

System pressure boundary mamtamed 168hrs
System pressure boundary com romrsed s |- :

TENVL076,

'- small line' System pressure boundary mamtamed

168 hirs

CENV-OT35;

L System pressure bourndary maintained

System pressure ‘boundary COmf: mmrsed:f . es hrs.oy,

P-91 N/A IL,A#9

System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
B System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont,)

Penetra- Group & ICLERP | ALERF | Justified
tion # Calc # @ CT: CcT

Maintenance Ac(ivity Type

@cr:

EMHYV-8964

Valve Grouping Explanation

A

“168. hrs

<168 hrs
‘ 168 hrs’

System pressure boundary mamtamed ‘
System pressure ‘boundary comprormsed

168 hrs
168 hrs

168 hrs
: 168 hrs‘
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation , .| Calc# Maintenance Activity Type @CT: @ CT: CT
P-93 SJHV.-5 ] ILA#3 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
SJHV-6 ILA #3 | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
System pressure boundary compromised 24 hrs 168 hrs 24 hrs
SIV-069 ILA #3 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
- System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
SJHV-127 ILA#3 | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: CT
;P95 ' B ST T 5 small Tine System pressure “boundary maintained; ©.|- - 168 hrs 168 hrs,

IR “‘:14168}11’8

‘ System pressure boundary comprormsed

1.

168 hrs

“small line,
T System pressure boundary com ’romrsed

System pressure boundary mamtamed

oL "_‘168 firs -
168 s,

' i'iss‘rirs

1 r,ss_h’r's

'168 hrs

?I.,;168 hrs

1168 hrs .

168 hrs'

T SIV-066 | “small fine.
Sa nise ‘"1;5168hrs . 168 hrs 2168 hrs'
P-97 GSHV-18 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
GSHV-17 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
GSV-036 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
. small line. ’System pressure boundary mamtamed hrs:” g 168 hrs l68hrs

System pressure boundary compronused_': 68

“small fine. ]
SRR System pressure boundary comprormse

System pressure boundary mamta ned

: 168 hrs

168 hrs

*’snian_‘nhe Sy
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ;.| Calc# Maintenance Activity Type @CT: @CT: CT
P-98 KBV-001 || smatt tine System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
KBV-002 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
|| small line. | System pressure boundary mamtamed Sl ie hes [T 4168 hrs

System pressure bouridary comprom ed: |’

System pressure boundary mamtamed
R System pressure boundary‘compronused:

168 hrs

small line. ,
TP ',‘..' System pressure boundary compromised

System pressurev boundary maintaine

“,;_168 hrs

- GSV-020

) System pressure boundary ¢ompromised

System pressure boundary mamtamed o

P-99

GSHV-36

small line

System pressure boundary maintained

168 hrs

168 hrs

System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
GSHV-37 small line | System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
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: System pressure boundary compromrsed .

Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- ICLERP | ALERF | Justified
tion # Valve Grouping Explanation Maintenance Activity Type @CT: @ CT: CT
“P-101, 1/ GS BANT IR Y | System pressiire boundary. ‘maintained . -| /168 hrs 68 hrs" |- 168 hrs .
A . System pressure boundary compromrsed‘; f: 168 hrs"‘:.,;
| GSHV-137 € System pressure boundary miaintained . |’ 168 hrs'f;'.

168 hrsh:}"

; System pressure boundary maintained ‘, T r‘
. System pressure boundary comprorrused ;

s- | 168'hrs

. GSV—033 System pressure boundary mamtamed » : .
System pressure bouridary compromised - |- 168 hrs
P-101 GSHV-31 System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
GSHV-32 System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs 168 hrs
GSV-050 System pressure boundary maintained 168 hrs 168 hrs | 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

P03 | e

Transmitte

g System pressure bo‘ dary compromrsed .

21168 hrs

'168 hrs

"'"168 hrs}_’_‘.}
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation ,.| Calc# Maintenance Activity Type @ CT: @CT: CT
P-104 Pressure “]| smalt tine System pressure boundary maintained 168 hrs 168 hrs | 168 hrs

Transmitter System pressure boundary compromised 168 hrs 168 hrs | 168 hrs

Eass |1 e[| |l e | Sysem pressre boundary oitained - | 1681w | 168 e | 168 hrs

it [ Transmitter 1.7 1w | System pressure boundary compromised - | 168 hrs .| ~168 hrs’ £ 168 hrs

V-160

GTHZ-9

LA #15

System pressure boundary maintained

12 hrs

168 hrs

12 hrs

or System pressure boundary compromised 12 hrs 168 hrs 12 hrs
LA #16 if | or if valve is open: or: or: or:
valves are | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
" open System pressure boundary compromised 24 hrs 168 hrs 24 hrs
GTHZ-8 LA #15 | System pressure boundary maintained 12 hrs 168 hrs 12 hrs
or System pressure boundary compromised 12 hrs 168 hrs 12 hrs
LA #16 if | or if valve is open: or: or: or:
valves are | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
open System pressure boundary compromised 24 hrs 168 hrs 24 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis
(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation .| Calc# Maintenance Activity Type @ CT: @CT: CT
GTHZ-12 ] LA #15 | System pressure boundary maintained 12 hrs 168 hrs 12 hrs
or System pressure boundary compromised 12 hrs 168 hrs 12 hrs
LA #16 if | or if valve is open: or: or: or:
valves arc | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
open System pressure boundary compromised 24 hrs 168 hrs 24 hrs
GTHZ-11 LA #15 |{System pressure boundary maintained 12 hrs 168 hrs 12 hrs
or System pressure boundary compromised 12 hrs 168 hrs 12 hrs
LA #16 if | or if valve is open: ) or: or: or:
valves are | System pressure boundary maintained 24 hrs 168 hrs 24 hrs
open System pressure boundary compromised 24 hrs 168 hrs 24 hrs
GTV0223 small line | System pressure boundary maintained 168 hrs 168 hrs 168 hrs
System pressure boundary compromised 168 hrs 168 hrs | 168 hrs
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)
Penetra- Group & ICLERP | ALERF | Justified
tion # Valve Grouping Explanation , Calc # Maintenance Activity Type @CT:

System pressure boundary mamtarned
System pressure boundary comprorrused
or if valve is open:’
valves arc System prcssure boundary mamtamed
2 open o System pressure. boundary compromrs d

LAHIGE |
‘ valves are‘ System pressure boundary mamtamed _
‘ System presstre boundary compromrsed i

'System pressure boundary mamtamed
System pressure boundary compromrsed‘;
| or if valvé is open: - '
| System pressure boundary maintained || >
‘System pressure boundary compromrsed ol
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Table 9-2 WCGS Containment Isolation Valve CT Results — Application of Generic Analysis

(cont.)

Penetra- Group & ICLERP | ALERF | Justified
tion # Valve ac| Calc# Maintenance Activity Type CT

Grouping Explanation

BY; A #16 1f
anlves are ed
System pressure boundary compromi

. | System pressure boundary maintained -
System pressure boundary comprormsed

System pressure bound_z}ry maintainéd’

@CT:

@CT:

“Sriall line"

System pressure bound%iry

System pressure boundary. compromlsed

168 hrs
168 hrs' -
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10 PLANT SPECIFIC ANALYSIS

This section documents the plant specific analysis that was done for WCGS.

The plant specific study involved taking WCGS-specific parameters and implementing them into the
generic probabilistic evaluation of Section 8.2 to get actual WCGS-specific results. The purpose of this
study was to determine how many more of WCGS’s CIVs could be justified for longer CT relaxations in
addition to those justified under the generic analysis. The generic analysis was a conservative
assessment, and therefore, applicable to all Westinghouse Owner’s Group plants, including WCGS. A
plant specific application will result in additional CT improvements. Note that the threshold containment
hole size, for penetrations from the containment atmosphere to the outside environment, that can provide
a large release remained at 2 inches. That is, containment hole sizes greater than 2 inches can resultin a
large release and hole sizes of 2 inches or less cannot.

First, the WCGS CIVs that were unable to meet the full 168 hour CT extension under the generic analysis
were identified (see Table 9-2 of Section 9). Next, the necessary input parameters relative to WCGS were
obtained and the analysis of Sections 8.2 and 8.3 was repeated using the WCGS specific parameters.
Re-doing the analysis plant specifically made it possible to determine whether or not longer CTs could be
justified for WCGS.

The re-analysis involved re-calculation of ICLERPs and ALERFs (see the methodology of Section 8.2)
using WCGS specific parameters for those penetrations that could not be justified to the full 168 hour CT
under the application of the generic analysis of Section 9.

The methodology, terminology and assumptions that were applicable in the generic analysis (of

Sections 8.2 and 8.3) are all applicable to this WCGS specific analysis. The only difference is that
WCGS input parameters are used, rather than generic parameters. The WCGS input parameters are listed
in Tables 9-1a through 9-1d. Since WCGS does not quantify all external events, the value for CDFt was
set to 1.0E-04/yr.

10.1 CALCULATIONS

The ICLERP and/or ALERF (depending on which was more limiting) was re-calculated with the WCGS-
specific input parameters of Tables 9-1a, 9-1b, 9-1c, and 9-1d for the CIVs with CTs less than 168 hrs.
The inputs were used in the appropriate ICLERP and ALERF equations discussed in Sections 8.2.2
through 8.2.4. Similar to Step 5 of Section 9.1, Guidelines A and B had to be followed when choosing
which valve type to assume for the penetration, however this time, Guidelines A and B are Wolf-Creek

specific.
ac
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ac

Table 10-1 summarizes those CIVs that could not meet the full 168 hour CT under the application of the
generic analysis. It identifies which CIVs received longer CTs due to the plant specific probabilistic re-

evaluation. Note, not all CIVs were able to be justified for longer CTs due to failure probability and/or
penetration configuration.
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Table 10-1  Re-Calculated Completion Times for the Plant Specific Analysis
(only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Cale# Type @CT: | @ CT: CcT @CT: | @CT: CcT
P-13: o I,C #23 | System pressure boundary 8hr 168 hr 8 hr 8hr 168 hr 8hr
ENHV-07 maintained
System pressure boundary 4hr 168 hr 4hr 4hr 168 hr 4hr
compromised
P-14: I,C #23 | System pressure boundary 8hr 168 hr 8hr 8 hr 168 hr 8 hr
EJHV-8811B maintained
System pressure boundary 4hr 168hr | . 4hr 4hr 168 hr 4hr
compromised
P-15: 1,C#23 | System pressure boundary 8hr 168 hr 8hr 8hr 168 hr 8hr
EJHV-8811A maintained
System pressure boundary 4hr 168 hr 4 hr 4hr 168 hr 4hr
compromised
P-16: 1,C#23 | System pressure boundary 8 hr 168 hr 8hr 8hr 168 hr 8hr
ENHV-01 maintained
System pressure boundary 4hr 168 hr 4hr 4hr 168 hr 4hr
compromised
p-21: II,A #32 | System pressure boundary 72hr 168 hr 72 hr 72 hr 168 hr 72 hr
EJHV-8840 maintained
System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72 hr
compromised
p-21: ILA #32 | System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72 hr
EJV-056 maintained
System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72hr
— compromised
WCAP-15791-NP April 2004

5985-NP.doc-041904

Revision 1




10-4

Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF { Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CT
P-21: II,A #32 | System pressure boundary 72hr 168 hr 72hr 72 hr 168 hr 72 hr
EJ-8841A maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
pP-21: ILA #32 | System pressure boundary 72hr 168 hr 72 hr 72 hr 168 hr 72 hr
EJ-8841B maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-23: 1I,B #39 | System pressure boundary 24 hr 168 hr 24 hrs 24 hr 168 hr 24 hr
BGHV-8160 maintained
System pressure boundary 24 hr 168 hr 24 hrs 48 hr 168 hr 48 hr
compromised
P-23: IL,B #39 [ System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
BGV-363 maintained
System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
compromised
P-23: 1I,B #39 | System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
BGHV-8152 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Cale# Type @CT: | @CT: CT @CT: | @CT: CcT
P-26: ] I,B #20 | System pressure boundary 72 hr 168 hr 72hr 72hr 168 hr 72 hr
HBHV-7176 maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
P-26: LB #20 | System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72 hr
HBHV-7136 maintained
System pressure boundary 72hr 168 hr T2 hr 72 hr 168 hr 72 hr
compromised
pP-27: 11,A #33 | System pressure boundary 72hr 4hr 4 hr 72 hr 4hr 4 hr
EJHV-8809B maintained
System pressure boundary 72 hr 4hr 4 hr 72 hr 4hr 4hr
compromised
p-27: IILA #33 | System pressure boundary 72 hr 4hr 4 hr 72 hr 4hr 4hr
EJV-058 maintained
System pressure boundary 72hr 4 hr 4 hr 72hr 4 hr 4 hr
compromised
P-27: I1,A #33 | System pressure boundary 4hr 4 he 4 hr 8hr 4hr 4hr
EP-8818C maintained
System pressure boundary 168 hr 4hr 4hr 168 hr 4hr 4 hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
{cont.) (only for the ClVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penectration: Grouping Explanation & Maintenance Activity { ICLERP | ALERF | Justified | ICLERP { ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CcT @CT: | @CT: of)
P-27: B ] ILA #33 | System pressure boundary 4hr 4hr 4hr 8 hr 4hr 4 hr
EP-8818D maintained
System pressure boundary 168 hr 4hr 4hr 168 hr 4 hr 4hr
compromiscd
p-28: I,B#20 | System pressure boundary 72 hr 168 hr 72hr 168 hr 168 hr 168 hr
EFHV-32 maintained
: System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
compromised
p-28: 1,B #20 | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EFIIV-34 maintained
System pressure boundary 24 hr 168 hr 24 hr 72hr 168 hr 72 hr
compromised
P-29: LB #20 | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EFIIV-46 maintained
System pressure boundary 24 hr 168 hr 24 hr T2hr 168 hr 72 hr
compromised
P-29: 1B #20 | System pressure boundary 72 hr 168 hr T2 hr 168 hr 168 hr 168 hr
EFHV-50 maintained
System pressure boundary 72hr 168 hr 72 hr 168 hr 168 hr 168 hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justificd
Valve ID (from Table 9-2) ac | Cale# Type @CT: | @CT: CT @CT: | @CT: cT
P-34: [ —-I,A #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
Flanges maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-48: J1,A #32 | System pressure boundary 72 hr 168 hr 72 hr 72 hr 168 hr 72 hr
EMHV-8802B maintained
System pressure boundary 72hr 168 hr 72 hr 72 hr 168 hr 72 hr
compromised
P48 I,A #32 | System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72 hr
EMV-003 maintained :
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
pP-48: [1,A #32 | System pressure boundary 72 hr 168 hr 72 hr 72hr 168 hr 72hr
EMV-004 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromiscd
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Cale# X Type @CT: | @CT: CT @CT: | @ CT: CcT
p-48: ] II,A #32 | System pressure boundary 72 hr 168 hr 72 hr 72 hr 168 hr 72 hr
EMV-059 maintained
System pressure boundary 72 hr 168 hr 72 hr 72hr 168 hr 72 hr
compromised
P-49; ILA #34 | System pressure boundary 72hr 4hr 4hr 72hr 4hr 4hr
EMHV-8835 maintained
System pressure boundary 72 hr 4hr 4hr T2 hr 4hr 4hr
compromised
P-49: 11,A #34 | System pressure boundary 4 hr 4hr 4hr 8 hr 4 hr 4hr
EPV-020 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-49; II,A #34 | System pressure boundary 4hr 4hr 4hr 8hr 4hr 4hr
EPV-010 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
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Table 10-1  Re-Calculated Completion Times for the Plant Specific Analysis

(cont.)) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CcT
P-49: [ ] 1LA #34 | System pressurc boundary 4 hr 4hr 4 hr 8hr 4 hr 4hr
EPV-040 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-49: II,A #34 | System pressure boundary 4hr 4hr 4 hr 8hr 4 hr 4 hr
EPV-030 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-49: II,A #34 | System pressure boundary 72 hr 4hr 4 hr 72hr 4hr 4hr
EMV.067 maintained
System pressure boundary 72 hr 4hr 4hr 72 hr 4hr 4hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont,) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CcT @CT: | @CT: CT
p-52: [ - II,A #35 | System pressure boundary 4 hr 4hr 4 hr 4 hr 4hr 4 hr
EJHV-8701B & maintained
I,C #23 | System pressure boundary 8hr 168 hr 8 hr 8hr 168 hr 8hr
compromised
P-52: LLC#23 | System pressure boundary 8 hr 168 hr 8hr 8 hr 168 hr 8 hr
EJ-8708B maintained
System pressure boundary 8hr 168 hr 8hr 8hr 168 hr 8hr
compromised
P-53: LA#1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-084 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-53: LA #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-083 maintained
System pressure boundary 24 hr 168 hr 24 hr 24hr 168 hr 24 hr
compromised
P-54: LA #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-087 maintained
System pressure boundary 24 hr 168 hr 24hr 24 hr 168 hr 24 hr
compromised
P-54: LA #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-088 maintained
System pressure boundary 24 hr 168 hr 24 hr 24hr 168 hr 24 hr
compromised
S —
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont,) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CT
p.5s: B ) LA #1 System pressure boundary 24hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-095 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P.55: LA# System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
ECV-096 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-64: ILA #31 | System pressure boundary 12hr 168 hr 12hr 12 hr 168 hr 12 hr
SIHV-128 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-65: LA#1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
GSHV-20 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-65: LA #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
GSHV-21 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
T ] compromiscd
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the C1Vs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolfl Creek Results
Group
Penetration; Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CT
P-69: B T ILA System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
SIHV-12 #30a maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-69: ILA System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
SJHV-13 #30a maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-71: I,B #20 | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EFHV-31 maintained
System pressure boundary 72 hr 168 hr 72hr 168 hr 168 hr 168 hr
compromised
P-71: LB #20 | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EFHV-33 maintained
System pressure boundary 24 hr 168 hr 24hr 72hr 168 hr 72hr
compromised
P-73: I,B #20 | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EFHV-45 maintained
System pressure boundary 24 hr 168 hr 24 hr 72hr 168 hr 72 hr
compromised
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Table 10-1  Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF [ Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CT
P-73: T 1,B #20 | System pressure boundary 72 hr 168 hr 72hr 168 hr 168 hr 168 hr
EFHV-49 maintained
System pressure boundary 72 hr 168 hr 2hr 168 hr 168 hr 168 hr
compromised
P-75: 1,B #22a | System pressure boundary 72hr 168 hr 72hr 168 hr 168 hr 168 hr
EGHV-60 maintained
System pressure boundary 24 hr 168 hr 24 hr 72hr 168 hr 72 hr
compromised
P-75: 1,B #22a | System pressure boundary 72 hr 168 hr 72hr 168 hr 168 hr 168 hr
EGHV-59 maintained
System pressure boundary T2 hr 168 hr 72 hr 168 hr 168 hr 168 hr
compromised
P.75: 1,B #22a | System pressure boundary 72 hr 168 hr 72 hr 72 hr 168 hr 72 hr
EGHV-131 maintained
System pressure boundary T2 hr 168 hr 72hr 72hr 168 hr 72 hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creck Results
. Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CT
P.75: | o 1,B #22a | System pressure boundary 72hr 168 hr T2hr 72 hr 168 hr 72hr
EGHV-130 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-76: I,B #22a | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EGHV-62 maintained
System pressure boundary 24hr 168 hr 24 hr 72hr 168 hr 72 he
compromised
P-76: I,B #22a | System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
EGHV-61 maintained
System pressure boundary 72 hr 168 hr 72 hr 168 hr 168 hr 168 hr
compromised
P-76: 1,B #22a | System pressure boundary 72hr 168 hr 72hr T2 hr 168 hr 72 hr
EGHV-132 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont,) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CcT @CT: | @CT: CT
P-76: B T I,B #22a | System pressure boundary 72 hr 168 hr 72 hr 72hr 168 hr 72 hr
EGHV-133 maintained
System pressure boundary T2hr 168 hr 72 hr 72hr 168 hr 72 hr
compromised
P-78: LA#1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
BMV-045 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-78: LA #1 System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
BMV-046 maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
P-79: ILA #35 | System pressure boundary 4hr 4hr 4hr 4hr 4hr 4hr
EJHV-8701A & maintained
1,C#23 | System pressure boundary 8hr 168 hr 8hr 8hr 168 hr 8hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @CT: CcT
P-79: - 1,C#23 | System pressure boundary 8hr 168 hr 8 hr 8hr 168 hr 8hr
EJ8708A maintained
System pressure boundary 8hr 168 hr 8hr 8 hr 168 hr 8 hr
compromised
P-82: 1ILA #33 [ System pressure boundary 72hr 4hr. 4hr 72 hr 4 hr 4hr
EJHV-8809A maintained '
System pressure boundary 72 hr 4hr 4 hr 72 hr 4 hr 4 hr
compromised
P-82: IILA #33 | System pressure boundary 72hr 4hr 4hr 72 hr 4 hr 4hr
EJV-054 maintained
System pressure boundary 72 hr 4hr 4 hr 72 hr 4 hr 4hr
compromised
P-82: 1IL,A #33 | System pressure boundary 4 hr 4 hr 4hr 8 hr 4hr 4 hr
EP8818A maintained
System pressure boundary 168 hr 4hr 4 hr 168 hr 4hr 4hr
compromised
P-82: I1,A #33 | System pressure boundary 4hr 4hr 4hr 8hr 4hr 4hr
EP8818B maintained
System pressure boundary 168 hr 4 hr 4hr 168 hr 4hbr 4 hr
compromised
P-87: II,A #32 | System pressure boundary 72 hr 168 hr 72 hr 72 hr 168 hr 72 hr
EMHV-8802A maintained
System pressure boundary 72hr 168 hr 72 hr 72 hr 168 hr 72 hr
— compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont,) (only for the C1Vs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CcT @CT: | @CT: CcT
P-87: o ILA #32 | System pressure boundary 72 hr 168 hr 72 hr T2 hr 168 hr 72 hr
EMV-001 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-87: IILA #32 | System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72 hr
EMV-002 maintained
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
P-87: I1,A #32 | System pressure boundary 72hr 168 hr 72 hr 72hr 168 hr 72hr
EMV-051 maintained
System pressure boundary 72 hr 168 hr 72 hr 72 hr 168 hr 72 hr
compromised
P-93: ILA System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
SJHV-5 #30b maintained :
System pressure boundary 168 hr 168 hr 168 hr 168 hr 168 hr 168 hr
compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creck Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF { Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CcT @CT: | @CT: CcT
P-93: ILA System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
SJHV-6 #30b maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
V-160: LA #15 | System pressure boundary 12hr 168 hr 12 hr 12hr 168 hr 12hr
GTHZ-9 or maintained
ILA #15a | System pressure boundary 12hr 168 hr 12 hr 12hr 168 hr 12hr
if valves | compromised
are open | orif valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
compromised
V-160: LA #15 | System pressure boundary 12hr 168 hr 12 hrs 12hr 168 hr 12hr
GTHZ-8 or maintained
LA #15a | System pressure boundary 12hr 168 hr 12 hrs 12 hr 168 hr 12hr
if valves | compromised
are open | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
| ] compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Cale# Type @CT: | @CT: CT @CT: | @CT: CT
V-160: LA#15 | System pressure boundary 12 hr 168 hr 12 hr 12 hr 168 hr 12hr
GTHZ-12 or maintained
LA #15a | System pressure boundary 12hr 168 hr 12 hr 12hr 168 hr 12 hr
if valves | compromised
are open | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
V-160: LA #15 | System pressure boundary 12hr 168 hr 12 hr 12hr 168 hr 12hr
GTHZ-11 or maintained
LA #15a | System pressure boundary 12hr 168 hr 12 hr 12 hr 168 hr 12 hr
if valves | compromised
are open | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
V-161: LLA#15 | System pressure boundary 12hr 168 hr 12 hr 12 hr 168 hr 12 hr
GTHZ-7 or maintained
I,A #15a | System pressure boundary 12hr 168 hr 12hr 12hr 168 hr 12 hr
if valves | compromised
are open | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
— ] compromised
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Table 10-1 Re-Calculated Completion Times for the Plant Specific Analysis
(cont.) (only for the CIVs with a CT less than 168 hrs from the application of the generic results)
Based on Application of Based on Application of
Generic Results Wolf Creek Results
Group
Penetration: Grouping Explanation & Maintenance Activity | ICLERP | ALERF | Justified | ICLERP | ALERF | Justified
Valve ID (from Table 9-2) ac | Calc# Type @CT: | @CT: CT @CT: | @ CT: CcT
V-161: LA #15 | System pressure boundary 12 hr 168 hr 12 hr 12 hr 168 hr 12hr
GTHZ-5 or maintained
ILA #15a | System pressure boundary 12 hr 168 hr 12hr 12hr 168 hr 12 hr
if valves | compromised
arcopen | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
V-161: LA#15 | System pressure boundary 12hr 168 hr 12 hrs 12 hr 168 hr 12 hr
GTHZ-4 or maintained
LLA #15a | System pressure boundary 12 hr 168 hr 12 hrs 12 hr 168 hr 12 hr
if valves | compromised
arc open | orif valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
maintained
System pressure boundary 24 hr 168 hr 24 hr 48 hr 168 hr 48 hr
compromised
V-161: LA #15 | System pressure boundary 12hr 168 hr 12hr 12hr 168 hr 12 hr
GTHZ-6 or maintained
LA #15a | System pressure boundary 12hr 168 hr 12hr 12 hr 168 hr 12 hr
if valves | compromised
are open | or if valve is open: or: or: or: or: or: or:
System pressure boundary 24 hr 168 hr 24 hr 24 hr 168 hr 24 hr
maintained
System pressure boundary 24hr 168 hr 24 hr 24 hr 168 hr 24 hr
T ] compromised
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10.2 RESULTS

The WCGS-specific analysis resulted in additional extended CTs for their CIVs than the generic
application. This is related to the conservative nature of the generic analysis that is applicable to all
Westinghouse NSSS plants, that used the most limiting values. Table 10-2 displays the comparison of
using the plant specific approach of Section 10 to the generic approach performed in the lead plant study
of Section 9. It can be seen that out of all of WCGS’s containment isolation valves, 74% of them can be
justified for the full 168 hour CT under this plant specific analysis, which is a 4% increase from the

generic analysis results.

Table 10-2 Cumulative Percentages of CIV Completion Time Extensions

Generic Results vs. Plant Specific Results as Applied to the Wolf Creck Generating Station

Percentage of CIVs Percentage of CIVs
Completion Time (hours) Generic Results Plant Specific Results

8 93% 94%

12 91% 92%

24 88% 88%

48 80% 82%

72 80% 81%

168 70% 74%
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11  CONCLUSIONS

Through a risk-informed evaluation of Completion Time extensions for containment isolation valves that
is consistent with NRC acceptance criteria, the following conclusions are drawn:

. Through the considerations discussed in Section 8.3, a threshold containment hole size greater
than 2 inches was identified as the point a large release could occur. Containment holes sizes less
than or equal to 2 inches in diameter will not produce a large release. This is applicable to
penetrations from the containment atmosphere to the outside environment. The CTs for CIVs in
penetrations less than or equal to 2 inches default to 168 hours.

. Through the probabilistic approach of Section 8.2, generic penetration configurations were
evaluated for acceptable CTs. Based on this, the completion times for the generic listing of
containment isolation valves should be increased to the values provided in Tables 8-2, 8-3,
and 8-4. The completion time extensions account for valves of various types with different
methods of maintenance. The ICLERP and ALERF for each penetration at the proposed CT
extensions meet the acceptance criteria of Regulatory Guides of 1.174 and 1.177.

. The lead plant application of the generic analysis of Section 9 demonstrates a) that the analysis is
applicable and beneficial to utilities; 70% of all of WCGS’s CIVs were justified to the full 7 day
completion time, and b) the process to follow for utility implementation.

. The plant specific analysis of Section 10 illustrates that the generic analysis is conservative and
longer CTs can be achieved on a plant-specific basis. Performing the plant specific analysis with
WCGS resulted in 74% of their CIVs being justified to the full completion time of 7 days, a 4%
increase from the generic application.
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