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SUBJECT: Indian Point 2 License Amendment Request: Containment Integrated Leakage Rate
Testing Frequency

Transmitted herewith is an “Application for Amendment to the Operating License.” This
application requests an amendment to the Consolidated Edison Company of New York, Inc. (Con
Edison) Indian Point Unit No. 2 (IP2) Technical Specifications (TS).

The purpose of this License Amendment Request is to request that the IP2 TS Section 4.4.A.3 be
revised. The revision would change the current frequency for integrated leak rate test (ILRT) to
allow a one-time exemption to the once-per-ten-year frequency for the performance-based
leakage rate testing program for Type A tests. The exemption is to allow ILRT testing on a once-
per-fifteen year frequency following the successful Type A test performed in June 1991. This
next ILRT was to be performed during the refuel outage (RFO) that was previously scheduled for
Spring 2002. This would have been within the allowed 15-month extension for performing the
ILRT. During the unscheduled steam generator replacement outage in the year 2000, the ILRT
schedule was reviewed since the 2002 RFO schedule was changed to September 2002. This
revised schedule would still have permitted the ILRT to be performed without the need for an
exemption. However due to delays in startup from the steam generator replacement outage, the
next RFO is now scheduled for later in the Fall. Since this would require the ILRT to be
performed before the scheduled RFO shutdown, IP2 is requesting a one-time exemption to allow
ILRT testing on a 15 year frequency. This exemption, if approved, would result in a substantial
economic, ALARA, and operational benefit to IP2 without involving a significant hazards
consideration.

Attachment 1 to this letter provides the description and evaluation of the proposed changes. The
revised TS pages are provided in Attachment 2 (strikeout/shadow format).
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This proposed license amendment is based on and has been evaluated using the “risk informed™
guidance in Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk Assessment In
Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis,” and Regulatory Guide
1.177, “An Approach for Plant Specific, Risk Informed Decisionmaking: Technical Specifications.”
Attachment 3 provides the IP2 Risk Impact Assessment.

The Station Nuclear Safety Committee (SNSC) and the Nuclear Facilities Safety Committee (NFSC)
have reviewed the proposed changes. Both committees concur that the proposed changes do not
involve a significant hazards consideration as defined by 10 CFR 50.92(c).

In order to effectively plan for the next RFO, Con Edison requests NRC approval of the proposed
changes by January 31, 2002 with an effective date within 60 days of approval.

In accordance with 10CFR50.91, a copy of this submittal and the associated attachments are being
submitted to the designated New York State official.

There are no commitments contained in this submittal. Should you or your staff have any questions
regarding this submittal, please contact Mr. John F. McCann, Manager, Nuclear Safety and
Licensing at (914) 734-5074.

Very truly yours,

A

James S. Baumstark
Vice President — Nuclear Engineering

Attachments
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CcC.

Hubert J. Miller

Regional Administrator-Region I
US Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. Patrick Milano, Project Manager
Project Directorate I-1

Division of Reactor Projects I/II

US Nuclear Regulatory Commission
Mail Stop O-8-2C

Washington, DC 20555

NRC Senior Resident Inspector

US Nuclear Regulatory Commission
PO Box 38

Buchanan, NY 10511

Mayor, Village of Buchanan
236 Tate Avenue
Buchanan, NY 10511

Mr. Paul Eddy

NYS Department of Public Service
3 Empire Plaza

Albany, NY 12223

Mr. William F. Valentino, President
NYS ERDA

Corporate Plaza West

286 Washington Ave. Extension
Albany, NY 12223-6399
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

CONSOLIDATED EDISON COMPANY
OF NEW YORK, INC.
(Indian Point Station, Unit No. 2)

Docket No. 50-247

S S N N’

APPLICATION FOR AMENDMENT
TO OPERATING LICENSE

Pursuant to Section 50.90 of the Regulations of the Nuclear Regulatory Commission (NRC),
Consolidated Edison Company of New York, Inc. (Con Edison), as holder of Facility Operating
License No. DPR-26, hereby applies for amendment of the Technical Specifications contained in
Appendix A of this license.

The specific proposed Technical Specification revisions are set forth in Attachment 2. The
associated assessments demonstrate that the proposed changes do not involve a significant
hazards consideration as defined in 10CFR50.92(c).

As required by 10CFR50.91(b)(1), a copy of this Application and our evaluation concluding that
the proposed changes do not involve a significant hazards consideration have been provided to
the appropriate New York State official designated to receive such amendments.

By: @
Jamek S. Baumstark

Vice President - Nuclear Engineering

Subscribed and sworn to
before me this /5 _ day
Jv 7 _,2001.

Notary Public

ERSILIA A. AMANNA
Notary Pubiia, State of New York
No. 01AMB038899

Qualitied in Wosichoster Oounty
Commisalon Rxpirse March £0, 8008
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LICENSE AMENDMENT REQUEST

ONE TIME CHANGE TO THE CONTAINMENT
INTEGRATED LEAKAGE RATE TESTING FREQUENCY

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
INDIAN POINT UNIT NO. 2
DOCKET NO. 50-247
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LICENSE AMENDMENT REQUEST

DESCRIPTION OF THE PROPOSED CHANGE

The requested Technical Specification (TS) change involves item 4.4.A.3 of Section 4.4, “Containment
Tests,” which states: “The integrated leakage rate test frequency shall be performed in accordance with
10CFR50 Appendix J, Option B as modified by approved exemptions and in accordance with
guidelines contained in Regulatory Guide 1.163 (Ref. 1), dated September 1995.” The performance-
based leakage rate testing allows a once-per-10-year frequency for Type A tests.

The requested change proposes a one-time exemption to the requirements of TS 4.4.A.3 to allow an
integrated leakage rate test (ILRT) frequency of once-per-15 years. This frequency would only be
effective until the performance of the next ILRT.

This License Amendment Request satisfies the requirements of 10CFR50 Appendix J Option B
paragraph V.B.3 to submit TS revisions containing justification, including supporting analyses, if the
licensee chooses to deviate from methods approved by the Commission and endorsed in a regulatory
guide.

REASONS FOR THE CHANGE

Indian Point 2 last performed a Type A containment test (ILRT) on June 20, 1991. IP2’s current 10
year ILRT was due on June 20, 2001. This ILRT was to be performed during the next refuel outage
(RFO) that had been previously scheduled for Spring 2002. This would have been within the allowable
15-month extension for performing the test so that an exemption would not have been required.
During the unscheduled steam generator replacement outage in the year 2000, the ILRT schedule was
reviewed since the 2002 RFO schedule was changed to September 2002. This revised schedule would
still have permitted the ILRT to be performed without the need for an exemption. However due to
delays in startup from the steam generator replacement outage, the next RFO is now scheduled for later
in the Fall. Since this has resulted in a requirement that the [LRT be performed before the scheduled
RFO, IP2 is requesting a one-time exemption to allow ILRT testing at a once-per-15-years frequency.
IP2 will realize a substantial saving of:

e Cost by not performing the ILRT at the next RFO. Cost savings have been estimated for the next
outage at $200,000 for actually performing the ILRT and eliminating from schedule up to 100
hours of critical path outage time at a net savings of approximately $21,000 per hour. The total
cost, if the ILRT is performed during a scheduled RFO, is thus estimated to exceed $2,000,000.

e Cost by not having to shut down during the current operating cycle to perform the ILRT. Cost
savings have been estimated to be an additional 150 hours of critical path outage time to remove
the plant from service prior to the ILRT and then return the plant to service following the ILRT.
The total cost, if the ILRT is performed during a scheduled operating cycle outage, is thus
estimated to exceed $4,000,000.

e Dose by not performing the ILRT at the next RFO. The dose savings are estimated to be
approximately one person-rem and would be substantially greater if the [ILRT were performed
before the scheduled RFO.
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Con Edison has concluded that the above benefits of an ILRT deferral are substantial while the safety
benefit of performing the ILRT at a once-per-10 years, vice once-per-15 years, frequency is minimal.

EVALUATION OF THE PROPOSED CHANGE

10CFR50.36.¢(3) defines surveillance requirements as requirements relating to test, calibration, or
inspection to assure that the necessary quality of systems and components is maintained, that facility
operation will be within safety limits, and that the limiting conditions for operation will be met.

TS 4.4 lists the surveillance requirements for containment integrity. TS 4.4.A.3 requires that a
containment integrated leakage rate test shall be performed on a frequency in accordance with
10CFR50 Appendix J, Option B as modified by approved exemptions and in accordance with
guidelines contained in Regulatory Guide 1.163. Regulatory Guide 1.163 specifies the use of NEI 94-
01 (Ref. 2) as a method acceptable to the NRC for determining the Type A performance-based test
frequency. A Type A test is an overall (integrated) leakage rate test of the containment structure. NEI
94-01 specifies an initial Type A test frequency of once-per-48-months, but section 9.2.3 allows a
frequency of once-per-10-years based on two consecutive successful tests. The two most recent tests at
IP2 were successful, so the current frequency requirement is once-per-10-years. Con Edison is
requesting a one-time exemption to the requirements of NEI 94-01 section 9.2.3 to allow a frequency
of once-per-15-years.

The testing requirements of 10CFR50 Appendix J provide assurance that leakage through the
containment, including systems and components that penetrate the containment, does not exceed the
allowable leakage values. The limitation on containment leakage provides assurance that the
containment would perform its design function following an accident up to and including the plant
design basis accident.

Risk -Based Evaluation of the ILRT Frequency Change from 10 to 15 Years

The current frequency for testing was based upon a generic evaluation documented in NUREG-1493
(Reference 3). NUREG-1493 made the following observations with regard to decreasing the test
frequency:

e '"Reducing the Type A (ILRT) testing frequency to one per twenty years was found to lead to an
imperceptible increase in risk. The estimated increase in risk is small because ILRTs identify only
a few potential leakage paths that cannot be identified by Type B and C testing, and the leaks that
have been found by Type A tests have been only marginally above the existing requirements.
Given the insensitivity of risk to containment leakage rate, and the small fraction of leakage
detected solely by Type A testing, increasing the interval between ILRT testing had minimal impact
on public risk."”

e “While Type B and C tests identify the vast majority (greater than 95%) of all potential leakage
paths, performance-based alternatives are feasible without significant risk impacts. Since leakage
contributes less than 0.1 percent of overall risk under existing requirements, the overall effect is
very small.”
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This request is based on the generic results of NUREG-1493 as supplemented by the results of a risk
assessment specific for IP2 of a change of the containment Type A test frequency from once-per-ten-
years to once-per fifteen-years. The IP2 specific risk assessment followed the guidelines of NEI- 94-
01, the methodology used in EPRI TR-104285 (Ref. 4), and the guidance of NRC RG 1.174, (Ref 5) on
the use of Probabilistic Risk Assessment (PRA) findings and risk insights in support of a licensee’s
request for changes to a plant’s licensing basis. Specifically, the approach combined the use of the
plant’s Individual Plant Examination (IPE) results and findings to the methodology described in EPRI
TR-104285 to estimate plant risk on specific accident sequences impacted by Type A testing. The
calculation used to obtain these numbers is documented in IP2 Calculation PSA-010615-1 that is
included in this submittal as Attachment 3.

The change in plant risk was evaluated based on the change in the predicted person-rem/year frequency
and the Large Early Release Frequency (LERF). The analysis examined IP2’s IPE plant specific
accident sequences in which the containment integrity remains intact or the containment integrity is
impaired. Specifically, the following were considered:

e Core damage sequences in which the containment remains intact initially and in the long term
(Class 1 sequences)

¢ Core damage sequences in which containment integrity is impaired due to random isolation failures
of plant components other than those associated with Type B or Type C test components, for
example, liner breach or steam generator manway leakage (Class 3 sequences)

o Core damage sequences in which containment integrity is impaired due to containment isolation
failures of pathways left ‘opened’ following a post-maintenance test, for example, valve failing to
close following a valve stroke test. (Class 6 sequences)

e Accident sequence classes (as defined by EPRI TR-104285) involving: a) Large containment
isolation failures (Class 2); b) Small containment isolation and “failure-to-seal’ events (Classes 4
and 5); c) Severe accident phenomena and containment bypassed (Classes 7 and 8) were not
accounted for in this analysis because they are not impacted by Type A test interval. These
sequences are impacted only by changes in Type B or Type C test intervals. Their CDF frequencies
are included in the analysis for the purpose of evaluating the overall risk related to containment
failures.

This risk assessment used the following steps:

Step 1 Quantify the base-line risk in terms of frequency per reactor-year for each of the eight accident
classes assessed. See Table 1 below.

Step 2 Develop plant specific person-rem dose (population dose) per reactor-year for each of the eight
accident classes evaluated in EPRI TR-104285. See Table 2 below.

Step 3 Evaluate the risk impact of changing the Type A test frequency from 10 to 15 years.

Step 4 Determine the change in risk in terms of LERF in accordance with RG 1.174.
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Table 1
Mean Containment Frequency Measures for a Given Accident Class
Class Description Frequency (per
reactor-year)
1 No containment failure 2.38E-05
2 Large containment isolation failures (failure to close) 4.01E-09
3a Small isolation failures (liner breach) 1.99E-06
3b Large isolation failures (liner breach) 6.51E-07
4 Small isolation failure — failure to seal (Type B test) N/A
5 Small isolation failure — failure to seal (Type C test) N/A
6 Containment isolation failures (dependent failures, 6.26E-09
personnel errors)
7 Severe accident phenomena induced failures (early and 2.86E-07
late failures)
8 Containment bypassed (SGTR) 1.94E-06
Core Damage | All containment event tree endstates 3.13E-05

Table 2
Person-Rem Measure for a Given Accident Class

Class Description Person-Rem (50 miles)
1 No containment failure 1.41E+06
2 Large containment isolation failures (failure to close) 4.94E+07

3a Small isolation failures (liner breach) 1.41E+07

3b Large isolation failures (liner breach) 4.94E+07

4 Small isolation failure — failure to seal (Type B test) N/A
Small isolation failure — failure to seal (Type C test) N/A

6 Containment isolation failures (dependent failures, 4.94E+07
personnel errors)

7 Severe accident phenomena induced failures (early and 1.41E+08
late failures)

8 Containment bypassed (SGTR) 5.33E+09
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The impact associated with changing the Type A ILRT test frequency, measured as percent of the total
integrated risk, is presented in Table 3 below. Results are only presented for Classes 1, 3a, and 3b
since these are the only classes impacted by the Type A test. For Class 1 sequences, the total integrated
risk value is based on containment leakage of 1.0 times L, for the baseline case and 2.0 L, for the one
test in 10 years and 15 years cases. For Class 3a sequences, the total integrated risk value is based on
containment leakage of 10.0 times L, for all cases. For Class 3b sequence, the total integrated risk
value is based on containment leakage of 35.0 times L, for all cases. L, is the maximum as-found
leakage allowed by IP2 TS 4.4.A.2.

Table 3
Summary of Risk Impact of Extending Type A ILRT Test Frequency
Baseline - Type A test Type A test frequency of Type A test frequency of
frequency of 3 tests per 10 one test per 10 years one test per 15 years
years

Class 1, 0.86% of the total 1.28% of the total 1.33% of the total
3a,3b integrated risk value equals | integrated risk value equals | integrated risk value equals
Erlli)kact 93.77 person-rem/year 139.3 person-rem/year 145.23 person-rem/year
Total 10,838 person-rem/year 10,883 person-rem/year 10,889 person-rem/year
Integrated
Risk

Risk Based Evaluation Conclusions

The conclusions of the plant risk associated with changing the Type A ILRT test frequency from once
per 10 years to once per 15 years are as follows:
¢ The risk assessment predicted a slight increase in risk when compared to that estimated from
current requirements. The change in risk for Classes 1, 3a, and 3b, as measured by person-
rem/year, increases by 4.25%. However, the increase in risk on the total integrated plant risk for
those accident sequences influenced by Type A testing is found to be 0.055%. This value can be
considered to be a negligible increase in risk.
o RG 1.174 provides guidance for determining the risk impact of plant-specific changes to the
licensing basis. RG 1.174 defines very small changes in risk as resulting in increases in core
damage frequency (CDF) below 1x10%/year and increases in LERF below 1x10'07/year. Since the
ILRT does not impact CDF, the relevant criterion is LERF. The increase in LERF resulting from a
change in the Type A ILRT test interval for IP2 is 3.6 x 10*/year. Therefore the increase in the
IP2 Type A test interval from 10 to 15 years is not risk significant.
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Non-Risk-Based Evaluation of the ILRT Frequency Change from 10 to 15 Years

This request is not solely risk-based. The IP2 containment performance has been satisfactory.
Numerous plant processes and features are in place to ensure defense-in-depth for the containment
system.

History of Type A Testing
The following Table shows the history of Type A testing at IP2. Past Type A testing shows that the IP2

reactor containment structure has historically exhibited low leakage. The conclusion can therefore be
drawn that there is minimal risk for increased future leakage.

Date As Found Leakage' Acceptance Test Pressure
Limit? (psia)®
06/20/1991 0.047791 0.075 61.696
12/19/1987 0.047726 0.075 61.696
9/21/1984 0.032 0.075 65.582
8/18/1979 0.026 0.075 64.325

1
2

The leakage is the percent (%) of containment air by weight per day.

The total allowable leakage is expressed in percent (%) of containment air by weight per
day and is also 0.75 La (La, 0.1% of primary containment air by weight per day, is the
maximum as-found leakage allowed by TS 4.4.A.2) with 0.6 La the maximum leakage
from Type B and C components.

IP2 TS 4.4.A.1.a requires 2 minimum test pressure of 47 psig.

Penetration Testing

Industry experience has shown that most containment barrier leaks occur through penetrations. Type B
and Type C tests are required by 10CFRS50 Appendix J. Type B testing tests penetrations whose design
includes seals, gaskets, bellows, or flexible metal seal assemblies. This includes air lock doors. The
IP2 Type B test program to verify the leak-tight integrity of containment penetrations is unaffected by
the proposed change to the Type A testing interval. The IP2 Type C test program to verify the leak-
tight integrity of containment isolation valves is unaffected by the proposed change to the Type A
testing frequency. Therefore, the ability of IP2 to find, trend, and repair most containment leaks is
unchanged.

Structural Inspections

Since industry experience has shown that most containment barrier leaks occur through penetrations,
Type A testing would only be effective at finding leakage through defects in the containment liner, a
passive component. The detection of defects in the containment liner is the primary goal of the
Containment Inservice Inspection Program required by 10CFR50.55a(b)(2)(ix)(E) and conducted at



NL 01-093
Attachment 1
Page 7 of 10

IP2 in accordance with the requirements of the American Society of Mechanical Engineers Boiler and
Pressure Vessel Code (ASME Code), Section XI. More specifically, Subsection IWE provides the
rules and requirements for inservice inspection of Class MC pressure-retaining components and their
integral attachments and of metallic shell and penetration liners of Class CC pressure-retaining
components and their integral attachments in light-water cooled plants. These requirements will not be
changed as a result of the proposed ILRT frequency. Examinations of the containment were conducted
during the 2000 outage. Only minor discrepancies not affecting containment integrity were found. A
summary of the results of the 2000 outage examinations was transmitted to the NRC in a letter dated
April 2, 2001 (Reference 6).

10CFR50 Appendix J Option B III.A requires a general inspection of the accessible interior and
exterior surface of the containment to uncover any evidence of structural deterioration which may
affect containment structural integrity or leak tightness prior to performing an ILRT and at periodic
intervals between tests. IP2 TS 4.4.A.1.d requires the inspection prior to an ILRT using procedure PI-
R2. This same inspection using procedure PI-R2 is required at each refueling interval, periodically, by
IP2 TS 4.4.G. Therefore, the frequency of the performance of a detailed visual inspection of the
accessible interior and exterior surface of the containment is unaffected by the proposed TS change.
Procedure PI-R2 was last performed in 2000 with satisfactory results.

Weld Channel and Pressurization System

IP2 has a Weld Channel and Penetration Pressurization system (WC&PPS) that provides a means for
continuously pressurizing the positive pressure zones incorporated into the containment penetrations
and the channels over the welds in the steel liner and certain containment isolation valves. No credit is
taken for the WC&PPS in accident analyses. This assures that in the event of a Loss of Coolant
Accident (LOCA), the containment leak rate will be lower than that assumed in the accident analysis.
The WC&PPS is designed to provide a means of determining the leak-tightness of the containment
during power operation.

The operability requirements for the WC&PPS and the requirement to monitor the air consumption of
the system are specified in TS 3.3.D.1. The system and the TS 3.3.D.1 are not changed or affected by
the requested change to TS 4.4.A.3.

Similar Requests

This request is similar to the request for change of the IP3 ILRT frequency that was approved by the
NRC on April 17, 2001 (Ref. 7). The PRA has been enhanced with the knowledge gained from the
NRC’s evaluation of the recent Crystal River Unit 3 submittal.

Non-Risk-Based Conclusion

Based on the history of the Type A test results and the existence of effective programs and systems to
monitor the condition of the containment boundary, Con Edison has concluded that the change of the
containment ILRT frequency from once-per-10-years to once-per-15-years would not have a significant
adverse impact on the ability of the containment to perform its design function.
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NO SIGNIFICANT HAZARDS EVALUATION

Con Edison has determined that this proposed Technical Specification change does not involve a
significant hazards consideration as defined by 10CFR50.92(c).

1.

Operation of the facility in accordance with the proposed amendment would not involve a
significant increase in the probability of occurrence or consequences of an accident
previously evaluated.

The change does not affect the ability of the containment to mitigate the consequences of an
accident. The containment is not an accident initiating system or structure. The proposed one time
change to Type A testing frequency has been determined to be adequate as documented in
NUREG-1493 which determined generically that very few potential containment leakage paths are
not identified by Type B and C tests. The NUREG concluded that reducing the Type A (ILRT)
testing frequency to one per twenty years was found to lead to an imperceptible increase in risk.
This generic result has been confirmed for IP2 by a plant specific risk impact assessment. Past IP2
Type A tests show leakage to be below acceptance criteria, indicating a very leak-tight
containment, without credit for the weld channel and penetration pressurization system
(WC&PPS). Inspections required by other TS and by the ASME code are performed in order to
identify indications of containment degradation that could affect that leak tightness. The WC&PPS
monitors the leak tightness of liner plate welds in the containment during plant operation as
required by Technical Specifications. Type B and C testing required by TS will identify any
containment opening such as valves that would otherwise be detected by the Type A tests. The
frequency of performance of surveillance does not result in any hardware changes or the response
of equipment in performing its specified function. Therefore, operation of the facility in
accordance with the proposed amendment would not involve a significant increase in the
probability or consequences of an accident previously evaluated.

Operation of the facility in accordance with the proposed amendment would not create the
possibility of a new or different kind of accident from any accident previously evaluated.

The proposed change does not introduce nor increase the number of failure mechanisms of a new or
different type of accident than those previously evaluated since there are no physical changes being
made to the facility. Performance of the testing on the revised schedule will not have an adverse
affect on the ability of the containment to perform its intended function. The proposed change does
not degrade the reliability of systems, structures, or components or create a new accident initiator or
precursor. No new failure modes are created. Therefore, the change does not create the possibility
of a new or different kind of accident from any accident previously evaluated.

Operation of the facility in accordance with the proposed amendment would not involve a
significant reduction in the margin of safety.

- The one time change to the current frequency for Type A testing still provides adequate assurance

of containment integrity. The NUREG-1493 generic study of the effects of extending containment
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leakage testing found that a 20-year extension in Type A leakage testing resulted in an
imperceptible increase in risk to the public. NUREG -1493 found that, generically, the design
containment leakage rate contributes about 0.1 percent to the individual risk and that the decrease
in Type A testing frequency would have a minimal affect on this risk since 95% of the potential
leakage paths are detected by Type B & C testing. The risk impact assessment specifically
performed for IP2 concluded that the increase in risk from the requested change of the test
frequency was small. Online testing of the integrity of liner plate welds using the WC&PPS and
regular inspections will further reduce the risk of a containment leakage path going undetected.
There are no changes being made to TS safety limits or safety system settings that would adversely
affect plant safety. Therefore, operation of the facility in accordance with the proposed amendment
would not involve a significant reduction in the margin of safety.

CONCLUSIONS

Based on the above evaluation, Con Edison has concluded that the proposed change will not result in a
significant increase in the probability or consequences of any accident previously analyzed; will not
result in a new or different kind of accident from any accident previously analyzed; and, does not result
in a reduction in any margin of safety. Therefore, operation of IP2 in accordance with the proposed
amendment does not involve a significant hazards consideration. The Station Nuclear Safety
Committee (SNSC) and the Nuclear Facilities Safety Committee (NFSC) have reviewed the proposed
change. Both committees concur that the proposed change does not involve a significant hazards
consideration as defined by 10CFR50.92(c).

ENVIRONMENTAL ASSESSMENT

An environmental assessment is not required for the change proposed by this technical specification
change request because the requested change to the Indian Point Generating Station Unit 2 conform to
the criteria for “actions eligible for categorical exclusion,” as specified in 10CFR51.22(c)(9). The
requested change will have no impact on the environment. The proposed change does not involve a
significant hazards consideration as discussed in the preceding section. The proposed change does not
involve a significant change in the types or significant increase in the amounts of any effluents that may
be released offsite. In addition, the proposed change does not involve a significant increase in
individual or cumulative occupational radiation exposure.
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e. Closure of the containment isolation valves for the purpose of the test shall
be accomplished by the means provided for normal operation of the valves.

2. Acceptance Criteria

The As Found measured leakage rate shall be less than 1.0 L, where L, is equal to
0.1 w/o per day of containment steam air atmosphere at 47 psig and 271°F, which
are the peak accident pressure and temperature conditions. Prior to entering a
mode where containment integrity is required, the As Left leakage rate shall not
exceed 0.75 L,.

3. Frequency

The integrated leakage rate test frequency shall be performed in accordance with 10
CFR 50 Appendix J, Option B as modified by the following approved exemptions and
in accordance with guidelines contained in Regulatory Guide 1.163, dated
September 1995.
Exermption 1: The
9.2.3 as at-least-on

B. SENSITIVE LEAKAGE RATE

1. Test

A sensitive leakage rate test shall be conducted with the containment penetrations,
weld channels, and certain double-gasketed seals and isolation valve interspaces at
a minimum pressure of 52 psig and with the containment building at atmospheric
pressure.

2. Acceptance Criteria

The test shall be considered satisfactory if the leak rate for the containment
penetrations, weld channel and other pressurized zones is equal to or less than
0.2% of the containment free volume per day.

3. Frequency

A sensitive leakage rate test shall be performed at every Refueling Interval (R##).

Amendment No. 204 4.4-2
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1.0 Purpose;

The purpose of this calculation is to assess the risk impact for extending the IP2 Integrated Leak Rate Test
(ILRT) interval from ten to fifteen years. In October 26, 1995, the NRC revised 10 CER 50, Appendix J. The
revision to Appendix J allowed individual plants to select containment leakage testing under Option A
“Prescriptive Requirements” or Option B “Performance-Based Requirements”. The Indian Point Unit Two

Nuclear Power Plant (IP2) selected the requirements under Option B as its testing program.

The surveillance testing requirements as proposed in NEI 94-01[1] for Type A testing is at least once-per-10
years based on an acceptable performance history (defined as two consecutive periodic Type A tests at least 24

months apart in which the calculated performance leakage was less than 1.00L , , where La is the actual

containment leakage rate).

IP2 current ten-year Type A test is due to be performed during refueling outage sixteen (RO16), scheduled for
Nov 2002. However, IP2 seeks a one-time exemption based on:

(1) The substantial cost savings from eliminating the test from the RO16 schedule
(2) The belief that a rule change will be sought by the industry to eliminate the need for Type A testing.
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2.0 Method

This calculation was performed in accordance with NEI 94-01 [1] guidelines, and the NRC regulatory guidance
on the use of Probabilistic Risk Assessment (PRA) findings and risk insights in support of a licensee request for
changes to a plant’s licensing basis, Regulatory Guide RG 1.174[3]. This methodology is similar to that
presented in EPRI TR104285 [2] and NUREG-1493 [5]. It uses a simplified bounding analysis approach to
evaluate the risk impact on increasing the ILRT Type-A interval from 10 to 15 years by examining the IP2
(IPE)[4] plant specific accident sequences in which the containment integrity remains intact or the containment
is impaired. Specifically, the following were considered:

» Core damage sequences in which the containment remains intact initially and in the long term (EPRI
TR-104285 Class 1 sequences).

» Core damage sequences in which the containment integrity is impaired due to random isolation failures
of plant components other than those associated with type B or Type C test components. For example,
Liner breach, or steam generator manway leakage (EPRI TR —104285 Class 3 sequences).

» Core damage sequences in which the containment integrity is impaired due to containment isolation
Failures of the pathways left ‘opened ‘ following a plant post-maintenance test. For example, a valve
failing to close following a valve stroke test. (EPRI TR-104285 Class 6 sequences).

This calculation provides the Core Damage Frequency (CDF) contribution for the following accident sequences
as defined by EPRI TR-104285 (see Table 1):

a) Large containment isolation failures (Class 2);

b) Small containment isolation and “failure-to-seal’ events (Classes 4 and 5);

¢) Severe accident phenomena and containment bypassed (Classes 7 and 8).

Type A test, which measures the containment air mass and calculates the leakage from the change in mass over
time, does not impact these sequences. These sequences are impacted only by changes in Type-B or Type-C test
intervals. Type B test measures component leakage across pressure retaining boundaries (e.g. gaskets, expansion
bellows and air-locks. Type C test measures component leakage rates across containment isolation valves.

The CDF frequencies for the above classes described in items a, b, and ¢ are included in this analysis for the
purpose of evaluating the overall risk related to containment failures.

This calculation uses the following steps:

Step 1 - Quantify the base-line risk in terms of frequency per reactor year for each of the eight
accident classes presented in Table 1.

Step 2 — Develop plant specific person-rem dose (population dose) per reactor year for each of the eight
Accident classes (See Table 2).

Step 3 ~ Evaluate risk impact of extending Type A test interval from 10 to 15 years.

Step 4 — Determine the change in risk terms of Large Early Release Frequency (LERF) in accordance with
R.G. 1.174 [3].

Step 1 — Quantify the base-lined risk in terms of frequency per reactor vear.

This step involves the review of the IP2 IPE[4] results for the containment failure mode frequencies, the -1P2
Containment Event Tree [10] and the containment Isolation system analysis [14]. The containment failure modes
modeled in the IP2 IPE were based on important phenomena and system related events identified in NUREG
1335[9].
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The extension of the Type A interval does not influence those accident progressions that involve large
containment isolation failures; Type-B or Type-C testing or containment failures induced by severe accident
phenomena. As a result, the IP2 IPE containment isolation mode] was reviewed for applicable isolation failures
and their impact on the overall risk. Specifically, this calculation evaluated the likelihood of having a small/large
breach in the containment liner that is undetected by the Type-A ILRT.

In addition, this calculation used Reference 14 and examined IP2 IPE containment isolation model related to the
five issues associated with the containment isolation in NUREG-1335 [9]: (1) Identify pathways that could
significantly contribute to containment isolation failures; (2) The signals required to automatically isolate the
containment penetration; (3) The potential generating signals for all initiating events, (4) The examination of
testing and maintenance procedures; and (5) the quantification of each containment isolation mode. These issues
were addressed as follows:

1) Pathways that could significantly contribute to containment isolation failure.  Significant fission
product release to the environment may occur through containment penetrations for drain lines from sumps
inside containment that are ultimately routed into.the primary auxiliary building and piping that
communicates directly with containment atmosphere and exceeds 2 inches in diameter. Therefore piping
lines that interact with containment atmosphere of less than 2 inches in diameter are excluded from this
analysis, and in any case, any release of fission products from a pipe smaller than 2 inches will be small and
therefore pose a minimal public risk. Reference 14, section IIIE.2 shows that considering pipe size of 2 or
greater is conservative.

The containment isolation failure analysis does not model the failure of piping that communicates directly
with the Reactor Coolant System (RCS). These failures are considered to be failures of the pressure
boundary between the RCS and low pressure systems (i.e., an interfacing system LOCAs).

Based on the above, six lines were selected and modeled for examination as potential fission product release
paths. Attachment A is the fault tree describing the failure modes for the above lines.

2&3) The signals required to automatically isolate the containment penetration and potential generating
signals for all initiating events. Containment isolation signals, including those generated by unique plant
initiators, required to automatically isolate the containment penetration, were not modeled in detail. They
were however, addressed in the containment isolation fault tree model as containment isolation failure event.
Based on Reference [15], a conservative value of 1.0E-03/demand failure probability was selected for this
event.

4) The examination of testing and maintenance procedures. Failure attributed to valve test and

maintenance procedures were represented in the fault tree as valve misalignment failure prior to a
containment isolation demand event and assigned a probability of 1E-03. This value is conservative, given
the control room indication of valve positions.

5) The quantification of each containment isolation mode. The containment isolation fault tree also
considered failure modes for normally closed valves that fail to remain closed, normally open valves that fail to
close on demand and operator action to close normally open valves.
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3.0 Assumptions:

1. Containment leak rates greater than 2 La but less than 35La indicate an impaired containment. Break
openings of greater than 0.5 inch but less than 2-inch diameter are considered as small leak rate releases.
Break openings of greater than 2-inch are considered as large leak rate releases.

2. Containment leak rates greater than 35 La indicate a containment breach. This leak rate is considered

“large”.

3. Containment leaks rates less than 2 La indicates an intact containment. This leak rate is considered as

“negligible”.

4. The maximum containment leakage for Class 1 sequences is 2 La.

5. The maximum containment leakage for Class 2 sequences is 35 La.

6. The maximum containment leakage for Class 3a sequences is 10 La.

7. The maximum containment leakage for Class 3b sequences is 35 La.

8. The maximum containment leakage for Class 6 sequences is 35 La.

9. The maximum containment leakage for Class 7 sequences is 100 La.

10. Because Class 8 sequences are containment bypass sequences (e.g. SGTR, ISLOCA), potential releases are
directly to the environment. Therefore, the containment structure will not impact the release magnitude.

11. Manual valve failures are considered as passive failures having insignificant failure rates and therefore are

not modeled in this analysis.

12. Common Cause Failure is assumed to exist among redundant isolation valves (e.g. two AOV’s in series).

13. In the event the containment isolation system fails to automatically isolate the lines modeled in attachment
A, it is assumed that the operator has 90% chance of manually closing these valves (i.e. 0.1 failure
probability). This value is conservative, since Emergency Operating Procedure EOP-EQ directs the
operator to close these valves either from the control room, the fan room or by isolating the instrument air
valves supply. Also, if all attempts fail, these lines may be isolated by dispatching an operator to manually
close the outside containment isolation valves locally.

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq\Fina\ILRTPSA.doc

6




Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No. -
PSA-010615-1 Revision No.0Q

Preparer: Hassan Elrada

] Date: 06/15/01 Reviewer: Philip Griffith Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

4.0 Results

1. The baseline risk contribution of leakage, represented by Class 1 and Class 3 accident scenarios is 0.86%.

2. Type A 10-year ILRT interval risk contribution of leakage, represented by Class 1 and Class 3 accident
scenarios is 1.28%.

3. Type A 15-year ILRT interval risk contribution of leakage, represented by Class 1 and Class 3 accident
scenarios is 1.33%.

4. The person-rem/year increase in risk contribution from extending the ILRT test frequency from the current
once-per-10-years interval to once-per-15-years is 4.25%.

5. The total integrated increase in risk contribution from extending the ILRT test frequency from the current

once-per-10-years interval to once-per-15-years is 0.055%.

6. The risk increase in LERF from extending the ILRT test frequency from the current once-per-10-years
interval to once-per-15-years is 3.60E-08/yr.

7. The risk increase in LERF from the original 3-in-10-year interval, to once-per-15-years is 7.8E-08/yr.

8. Other resulits are summarized in the table below.

Summary of Risk Impact on Extending Type A ILRT Test Frequency

Class Risk Impact
Baseline 3 in 10 years 1in 10 years 1in 15 years
1,3a and 3b. These 0.86% of integrated 1.28% of integrated 1.33% of integrated
classes are impacted by | value based on 1La value based on 2La value based on 2La

Type A test

normal containment
leakage for Class 1,
10La for Class 3a and
351.a for Class 3b, which
is equivalent to:

93.77 person-rem/year

normal containment
leakage for Class 1,
10L.a for Class 3a and
35La for Class 3b,
which is equivalent to:
139.3 person-rem/year

normal containment
leakage for Class 1,
10La for Class 3a and
35La for Class 3b,
which is equivalent to:
145.23 person-rem/year

Total Integrated Risk

10,838 person-rem/year

10,883 person-rem/year

10,889 person-rem/year
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5.0 Conclusions:

The conclusions regarding the change in plant risk associated with extension of the Type A ILRT test frequency
from ten-years to fifteen-years, based on the results in section 4, are as follows:

The change in Type A test frequency from once-per-ten-years to once-per-fifteen years increases the risk of
those associated specific accident sequences by 4.25%. However, the impact on the total integrated plant risk for
those accident sequences influenced by Type A testing is only 0.055%. Therefore, the risk impact when
compared to other accident risks is negligible.

Reg.Guide 1.174 provides guidance for determining the risk impact of plant-specific changes to the licensing
basis. Very small changes in risk are defined in Reg. Guide 1.174 as increases of CDF below 1.0E-06/yr or
increases in LERF of less than 1E-07/yr. Since the ILRT does not impact CDF, the relevant criterion is LERF.
The increase in LERF resulting from a change in the Type A ILRT test interval from once-per-10-years to once-
per-15-years is 3.6E-08/yr. Since guidance in reg. Guide 1.174 defines very small changes in LERF as below
1.0E-7/yr, increasing the ILRT interval from 10 to 15 years is therefore considered non-risk significant.

PAANALYSIS FILES\PSA-010615-1 (ILRT Freg)\Fina[LRTPSA.doc

8




Probabilistic Safety Assessment Calculation / Analysis No.
Calculation / Analysis Summary Sheet PSA-010615-1

Revision No.0

Preparer: Hassan Elrada | Date: 06/15/01 Reviewer: Philip Griffith Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

6.0 References:

10.

11.

12.

13.

14.

15.

NEI 94-01, “Industry Guideline for Implementing Performance-Based Option of 10CFR Part 50, Appendxx
J, July 26, 1995, Revision 0.

EPRI TR-104285, “Risk Assessment of Revised Containment Leak Rate Testing Intervals” August 1994.

Regulatory Guide 1.174, “ An Approach for using Probabilistic Risk Assessment in Risk-Informed
Decisions On Plant-Specific Changes to the Licensing Basis” July 1998.

Consolidated Edison Company of New York, Inc., “Indian Point Unit Two Nuclear Generating Station
Individual Plant Examination,” August 1992.

NUREG-1493, “Performance-Based Containment Leak-Test Program, July 1995”.
“ALWR Severe Accident Dose Analysis.”"DE-ACOG-87RL11313, March 1989

Burns, T.J. “Impact of Containment Building leakage on LWR Accident Risk”, Oak Ridge national
laboratory, NUREG/CR—3539, April 1984.

United States Nuclear Regulatory Commission. Reactor Safety Study, Wash-1400, October 1975.

United States Nuclear Regulatory Commission, “Individual Plant Examination: Submittal Guidance,”
NUREG-1335, August 1989.

Consolidated Edison Company of New York, Inc., “Indian Point Unit Two Nuclear Generating Station.
“Containment Event Tree Development and Quantification, 2787.F3/06, Revision 17

Patrick D.T. O’Connor, “Practical Reliability Engineering,” John Wiley & Sons, 2" Edition, 1985.
Pickard, Lowe and Garrick (PLG) Riskman Computer Code Dos version 9.2,

Memo, Re-01-001, M.Golshani to K.Peters, “Radiation Doses to the Population within a 50- mile radius of
the plant”, January 2, 2001

Consolidated Edison Company of New York, Inc., “Indian Point Unit Two Nuclear Generating Station,
Containment Isolation System 17050.002 (Revision 0).

Entergy Nuclear Operations, Inc. “Calculation # IP3-CALC-VC-03357, Risk Impact Assessment of
Extending Containment Type A Test Internal”.

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\FinaNILRTPSA.doc

9




Probabilistic Safety Assessment Calculation / Analysis No.

Calculation / Analysis Summary Sheet PSA-010615-1 Revision No.0

Preparer: Hassan Elrada ] Date: 06/15/01 Reviewer: Philip Griffith Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

7.0 Calculation/Analysis:

Step 1 — Quantify the base-lined risk in terms of frequency per reactor vear for each of the eight
accident classes presented in table 1.

As mentioned in the methods section above, step 1 quantifies the annual frequencies for the eight accident
classes defined in reference 2. Except for Class 1 and Class 7, the equations used in this quantification are very
similar to those used in the IP3 Calculation [15]. Class 1 and Class 7 were evaluated based on the Crystal River
Unit 3 (CR3) Calculation where the term CI (CI is the sum of the frequencies for classes 2, 3A, 3B, and 6) is
deducted from Class 1| as shown below. In the IP3 Calculation [15], the term CI was deducted from class 7.
The annual frequencies for each accident class are assessed as follows:

Class 1 Sequences, This group consists of all core damage accident progression bins for which the
containment remains intact. For this analysis the associated maximum containment leakage for this group is 2La.
The frequency for these sequences is determined as follows:

Class_1_Frequency = No_Cont_Failure_Freq — CI
Where:

No-Cont_Failure_Freq = 2.65E-05/yr [4]
CI = Class_2_Frequency + Class_3A_Frequnency + Class_3B_Frequency + Class_6_Frequency

= 4.06E-09/yr + 1.99E-06/yr + 6.51E-07/yr + 6.26E-09 /yr = 2.65E-06/yr
or

Class_1_Frequency = 2.65E-05/yr — 2.65E-06/yr = 2.38E-05/yr

Class 2 Sequences. This group consists of all core damage accident progression bins for which a pre-existing
leakage due to failure to isolate the containment occurs. These sequences are dominated by failure to close of
large, greater than 2 inch diameter, containment isolation valves. The frequency for these sequences is
determined as follows:

Class_2_Frequency = PE_MEAN(CIC2)*CDF
Where:

PE_MEAN(CIC2) = random large containment isolation failure probability (e.g. large valves)
= 1.2978E-04 (See Attachment B)

The Riskman computer code [12] was used to evaluate the Fault Tree (attachment A) which describes the
containment isolation lines modeled for this class. The fault tree modeled the valve failure to close and
accounted for common cause failures among redundant valves (i.e. two valves in series.).

Attachment B is the Riskman code output, which provides Point Estimate Mean (PE Mean), for this class.

Class_2_Frequency = 1,30E-04 * 3.13E-05/yr = 4.06E-09/yr

For this analysis the associated maximum containment leakage for this group is 35 La.

Class 3 Sequences. This group consists of all core damage accident progression bins for which a pre-existing
leakage in the containment structure (i.e. containment liner) exists. The containment leakage for these sequences
can be either small (2La to 35 La) or large (>35La).
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For this analysis, the question on containment analysis was modified to include the probability of a liner breach
(due to excessive leakage) at the time of core damage. Two basic events were included in the containment
isolation fault tree (attachment A). These are event Class 3A (small liner breach) and event Class 3B (large
containment breach). (This event models the Class 3 depicted in EPRI TR 104285 [2].

The frequency for this Class event is determined as follows:

Class_3A_Frequency = Prob(Class-3A)*CDF
Class_3B_Frequency = Prob(Class-3B)*CDF

Probability of Class 3A Event (Small Containment Breach) — Prob_Class_3A

To calculate the probability that a liner leak will be small (Event Class-3A), the data of NUREG-1493 was used
[5]. The data from NUREG-1493 indicates that 23 of 144 tests had allowable leak rates in excess of 1.0 La.
The 23 failures contained four failures that were detected by ILRT; the other 19 failures were detected by type B
and C tests or were errors in test alignments. Therefore, the number of failures considered for small releases are
four out of 144.

To estimate the failure probability of Class_3A events, a conservative estimate is obtained from the 95"
percentile of the ¥2 distribution. In statistical theory, the %2 distribution can be used to for statistical testing,
goodness of fit tests, and evaluating s-confidence. The %2 distribution is really a family of distributions, which
range in shape from that of the exponential to that of the normal distribution. Each distribution is identified by

the degree of freedom, Vv, for time-truncated tests (versus failure-truncated tests).
An estimate of the probability of a small leak using the 2 distribution can be calculated as

[x2 o5 ; (v=2n+2)]/2N, where n represents the number of small leaks and N represents the number of ILRTs
performed to date.

Forn=4 and N=144, = [%245; (V=2n+2))2N = [ 2455 (V=2%442)1/2%144 = [ %245 ; (V=10))/2%144
[%245;(v=10)] = 18.3 See Appendix 3 of Ref [11]

Therefore, the probability of a small leak Prob(Class_3A) = 18.3/288 = 0.06354

Class_3A_ Frequency = The frequency for this class event is = Prob(Class_3A) * CDF,

Where: CDF = 3.13E-05/yr

Class_3A_ Frequency = 0.06354 * 3,13E-05/yr = 1.99E-06/yr .

Probability of Class 3B Event (Large Containment Breach)

The data presented in NUREG-1493 [5] is used to calculate the probability of Class-3B event. The NUREG-
1493 data states that 144 ILRTs were conducted. The largest reported leak rate from those 144 tests was 21
times the allowable leakage rate (La). 21La does not constitute a large release.

Here again the x2 distribution is used to estimate the failure probability of a large leak.

The probability of a layrge leak using the 2 distribution can be calculated as [ X2 o5 ; (V=2n+2)])/2N, where n
represents the number of Large leaks and N represents the number of ILRTs performed to date.
For n=0 and N=144, [%245; (V=2042))2N = [ 325 ; (V=2%042)1/2%144 =[ %2, ; (V=2))/2%144

[ %2953 (v=2)] =5.99 See Appendix 3 of Ref [11]

Therefore, the probability of a large leak Prob(Class_3B) = 5.99/288 = 0.0208
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Class_3B_ Frequency = The frequency for this Class event is = Prob(Class_3B) * CDF,

Where CDF = 3.13E-05/yr

Class_3B_ Frequency = 0.0208 * 3.13E-05/yr = 6.51E-07/yr

For this analysis the associated maximum containment leakage for class 3a is 10 La and for Class 3b is 35 La.

Class 4 Sequences. This group consists of all core damage accident progression bins for which a failure-to-
seal containment isolation due to failure of Type B test components occurs. Because these failures are detected
by Type B tests, this group is not evaluated further.

Class S Sequences. This group consists of all core damage accident progression bins for which a failure-to-
seal containment isolation due to failure of Type C test components occurs. Because these failures are detected
by Type C tests, this group is not evaluated further.

Class 6 Sequences. This group is similar to Class 2. These sequences involve core damage accident
progression bins for which a failure-to-seal containment leakage due to failure to isolate the containment occurs.
These sequences are dominated by misalignment of containment isolation valves following a test/maintenance

evolution.

The annual frequency for these sequences is determined as follows:

Class_6_Frequency = PE_MEAN(CIC6)*CDF

Where:

PE_MEAN(CIC6) = 2.01 E-04 (See Attachment B),

The Riskman computer code [12] was used to evaluate the Fault Tree (Attachment A) which describes the
containment isolation Lines modeled for this class. The fault tree modeled the isolation valves failure-to-close

and accounted for common cause failures among redundant valves (i.e. two valves in series.).

Attachment B is the Riskman code output which provides Point Estimate Mean (PE Mean) for this class.

CDF = 3.13E-05/yr

Class_6_Frequency = 2.01E-04 * 3.13E-05/yr = 6.26E-09 /yr

For this analysis the associated maximum containment leakage for this group is 35La.

Class 7 Sequences. This group consists of all core damage accident progression bins in which containment
failure induced by severe accident phenomena occurs (i.e. H2 combustion). For this analysis the associated

maximum containment leakage for this group is 35La.
The annual frequency for these sequences is determined as follows:

Class_7_Frequency = T(’)t_CFL + CFE

Where:

Tot_CFL = Total late containment failure frequency = 2.82E-06/yr

CFE= Early Containment Failure = 4.12E-08/ yr

or
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Class_7_Frequency = 2.82E-06/yr + 4.12E-08/yr = 2.86 E-06/yr

Class 8 Sequences. This group consists of all core damage accident progression bins in which containment

bypass occurs. From above (parameter Cont_Bypass) the failure frequency for this class is:

1.94E-Q6/year

[Reference 4]

Note for this class the maximum release is not based on normal containment leakage, because the releases are
released directly to the environment. Therefore, the containment structure will not impact the release

magnitude.

The annual frequencies for the eight'classes are summarized in Table 1.

Step 2 — Develop plant specific person-rem dose (population dose) per reactor vear for

each of the eight accident classes and quantify baseline risk

In accordance with guidance given by Reference [2], This step develops IP2 population dose and evaluates the
baseline risk impact for the eight accident classes defined in the previous sections of this calculation.

2a) Characterize accident scenarios into major groups (eight classes).

(See class one through eight sequences above)

2b) Develop plant specific person-rem dose (population dose) per reactor year.

The Indian Point Unit -3 Nuclear Generating Station evaluated person-rem doses to the population, within a 50-
mile radius from the plant. The releases are based on post large Loss-Of-Coolant Accident (LOCA) and reactor
coolant system releases [13]. Based on discussion with IP3 staff, the results of IP3 dose release analysis are
applicable to the Indian Point Unit 2 site. Because, the two units are practically located on the same site and the

volume of both containments are identical.

From the data section of the IP3 evaluation, the person- rem (population dose) taken out to 50 miles is based on
the design basis normal containment leak rate of 0.1%/day (or 1La) and is 1.41E+06. This value is used to
predict the Person-Rem dose for accident classes 1 to 7 as follows.

Class 1 = (1.41E+06) * 1.0La = 1.41E+06 person-rem
Class2 = (1.41E+06) * 35La= 4.94E+07 person-rem
Class 3a= (1.41E+06) * 10La = 1.41E+07 person-rem

Class 3b = (1.41E+06) * 35La= 4.94E+07 person-rem
Class 4 = Not Analyzed ,

Class 5 = Not Analyzed

Class 6 = (1.41E+06) * 35La= 4.94E+07 person-rem
Class 7 = (1.41E+06) * 100La = 1.41E+08 person- rem

Class 8 sequences involve containment bypass failures; as a result, the person-rem dose is not based on normal
containment leakage. The releases for this class are expected to be released directly to the environment. Based

on reference [13] the z}alue used is 5.33E+09 person-rem.

The above values are summarized in Table 2.
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2¢) Calculate and Review baseline Risk for Each Accident Class
The baseline line risk for each accident class is presented in Table 3. The baseline risk is defined as the product
of the containment Failure Mode Frequency given a core damage accident and population. Table 3 is product of

tables 1 and 2. The ILRT baseline risk is based on the test frequency of 3 in 10 years or about 1 in 3 years.

As mentioned in the method section of this calculation, only classes 1,3A and 3B are impacted by the Type A
ILRT test. Therefore, the percent risk contribution (%Base_Risk) for these classes is:

%Base_Risk = [(Class1_Base + Class3A_Base + Class3B_Base) / Total_base)] * 100
Where:
Classl_Base = 3.3558E+01 person-rem/year

Class3A_Base = 2.8059E+01 person-rem/year

Class3B_base = 3.2159E+01 person-rem/year
Total_base = 1.0838E+04 person-rem/year

%Base_Risk = [(3.3558E+01 + 2.8059E+01 + 3.2159E+01) / 1.0838E+04] * 100
%Base_Risk = 0.86%

Therefore, the total baseline risk contribution of leakage, represented by Class 1 and Class 3 accident scenarios is
0.86%.
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Step 3 - Evaluate risk impact of extending Type A test from 10 to 15 years.

According to NUREG-1493 [5], relaxing the Type A ILRT interval from 3- In-10 years to 1-In-10 years will
increase the average time that a leak detected only by ILRT goes undetected from 18 to 60 months. The average
time for an undetected leak is calculated by multiplying the test interval by ¥ and multiplying by 12 to convert
from years to months. If the test interval is extended to 1 in 15 years, the average time that a leak detectable only
by an ILRT test goes undetected increases to 90 months (1/2*¥15%12). Since ILRT only detect about 3% of leaks
(the rest are identified during LLRTs, Ref [5]), the result for a 10-yr ILRT interval is a 10% increase in the
overall probability of leakage. This value is determined by multiplying 3% and the ratio of the average time for
not detecting the leakage during the increased ILRT test interval (60 months) to the baseline average time for
detecting the leakage during the 18 months test interval (i.e., 0.03* (60/18) * 100)=10%). For a 15-year test
interval, the result is a 15% increase of the overall probability of leakage (i.e., 0.0 3* (90/18) *100 = 15%). Thus
increasing the ILRT test interval from 10 to 15 years results in a 5% increase in the overall probability of
leakage.

Risk impact due to 10-year test interval

As previously stated, Type A tests impact only Class [ and Class 3 sequences. In addition, the increased
probability of not detecting excessive leakage has no impact on the frequency of occurrence for Class
sequences. Therefore, for Class 1 sequences, to determine the risk contribution of leakage for a 10 year test
interval, the person-rem/year results for Class 1 sequences are multiplied by the increase in overall probability of
leakage (10% or 1.1) times 2La . For Class 3 sequences, the release magnitude is not impacted by the change in
test interval; (a small or large liner opening remains the same, even though the probability of not detecting the
liner opening increases). Thus, only the frequency of Class 3 sequences is impacted. Therefore for Class 3
sequences, the risk contribution is determined by multiplying the Class 3 accident frequency by the increase in
probability of leakage of 1.1. (Recall that for a 10-year interval there is 2 10% increase on the overall probability
of leakage). The results of this calculation are presented in table 4.

Based on the above values, the Type A 10-year test frequency percent risk contribution (%Risk_10) for Class 1
and Class 3 is as follows:

%Risk_10 = [(Class1_10 + Class3A_10 +Class3B_10)/ Total_10] * 100
Where:

Class1_10 = 7.311E+01 person-rem/year

Class3A_10 = 3.086E+01 person-rem/year

Class3B_10 = 3.537E‘-'+,01 person-rem/year

Total_10 = 1.0883E+04 person-rem/year

%Risk_10 = [(7.311E+01 + 3.086E+01 + 3.537E+01) / 1.0883E+04] * 100

%Risk_10=1.28%
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Therefore, the total risk contribution of leakage for Type A 10-Year ILRT interval represented by class I and
class 3 accident scenarios is 1.28%.

The percent risk increase due to extending the ILRT interval from 3-in-10 Years (baseline case) to 1-in-10
Years is evaluated as follows:

[(Total_10 — Total_base) / Total_base] * 100
Where;
{(Total_10 = 1.0883E+04 person-rem/year

Total_base = 1.0838E+04 person-rem/year

[(Total_10 — Total_base) / Total_base] * 100 = [(1.0883E+04 - 1.0838E+04) / 1.0838E+04] * 100 =0.41%

Therefore, The total risk increase due to extending the ILRT interval from 3-in-10Years (baseline case) to 1-
in-10Years is 0.41%

Risk Imapct due to 15-year test interval

The risk contribution for a 15-year interval is similar to the 10-year interval. The difference is in the increase in
probability of leakage value. For this case the value is 15% or 1.15. (Recall that for 10-year interval there is a
10% increase on the overall probability of Leakage). In addition, the containment leakage used for the 10-year
test interval for both Class 1 and Class 3 are used in the 15-year interval evaluation. The results for this
calculation are presented in Table 5.

Based on the above values, the Type A 15-year test frequency percent risk contribution (%Risk _15) for Class 1
and Class 3 is as follows: -

%Risk_15 = [(Class1_15 + Class3A_15 +Class3B_15) / Total_15] * 100

Where:

Class1_15 = 7.598E+01 person-rem/year

Class3A_15 = 3.227E+01 person-rem/year

Class3B_15 = 3.698E+01 person-rem/year

Total_15 = 1.0889E+04 person-rem/year

%Risk_15 = [(7.598E+01 + 3.227E+01 + 3.698E+01 )/ 1.0889E+04 ] * 100 -

%Risk_15=1.33%

!

Therefore, the total risk contribution of leakage for Type A 15-Year ILRT interval represented by Class 1 and
Class 3 accident scenarios is 1.33%.

The percent risk increase due to extending the ILRT interval from 3-in-10Years (baseline case) to 1-in-15Years
is evaluated as follows:

[(Total_15 — Total_base) / Total_base] * 100
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Where,
Total_15 = 1.088SE+04 person-rem/year

Total_base = 1.0838E+04 person-rem/year

[(Total_15 — Total_base) / Total_base} * 100 = [(1.0889E+04 - 1.0838E+04) / 1.0838E+04] * 100 = 0.47%

Therefore, the total risk increase due to extending the ILRT interval from 3-in-10Years (baseline case) to
I-in-15Years is 0.47%

The percent risk increase in terms of person-rem/year from 1-in-10 years to 1-in-15years test interval for classes
1,3A and 3B is:

% Risk (10-15PR) =[(person-rem(Class1,3)_15) — (person-rem(Class1,3)_10) / (person-rem(Class1,3)_10)]
person-rem(Class1,3)_10 = 139.3 person-rem/yr [Table 4]
person-rem(Class1,3)_15 = 145.23 person-rem/yr [Table 5]

% Risk (10-15PR) = [(145.23 - 139.30) / 139.30] * 100 = 4.25%

Therefore, the change in Type A test frequency from I-in-10 Years to I-in-15 Years increases the risk for
Classes 1 and 3 by 4.25%

The percent Increase in Person-Rem/year for all accident classes from 1-in-10 years to 1-in-15 years test interval
is:
(Total_15 — Total_10) /Total_10= (1.0889E+04 - 1.0883E+04) / 1.0883E+04 = 0.055%

Therefore, the total risk impact for extending the Type test interval from 10 years to 15 years is 0.055%
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Step 4 — Determine the change in risk in terms of Large Early Release F requency
LERF

This step is based on Reference 15. The following argument is fully applicable to IP2 because the IP2 and IP3
containments and containment isolation lines are very similar in both design and size.

The one time extension of increasing the Type A test interval involves cstabllshmg the success criteria for a large
release. This criteria is based on two prime issues:

1) The containment leak rate versus breach size, and
2) The impact on risk versus leak rate.

Stone & Webster evaluated the effect of containment leak size on the containment leak rate [6]. A sampling of
some of the results is shown in table 6. In addition, Oak Ridge National Laboratory (ORNL) [7] completed a
study evaluating the impact of leak rates on public risk using information from Wash-1400{8] as the basis for the
risk sensitivity calculation (See figure 1).

Based upon the information provided by Stone and Webster and ORNL, it is judged that small leaks resulting
from a severe accident (that are deemed not to dominate public risk) can be defined as those that change risk by
less than 5%. This definition would include leaks of less than 35% per day. Based on the Stone and Webester
data, a 35%/day containment leak rate equates to a diameter leak of slightly greater than 2 inches. Therefore,

this study defines small leakage as containment leakage resulting from an opening of 3.14 in 2or less, large
leakage as greater than 35%/day and negligible leakage as 0.1%/day to 2%/day.
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Impact on Large Early Release Frequency (LERF)

The risk impact associated with extending the ILRT interval involves the potential that a core damage event that
normally would result in only a small radioactive release from containment could in fact result in large release
due to failure to detect a pre-existing leak during the relaxation period. For this evaluation only Class 3
sequences have the potential to result in large releases if pre-existing leak were present. Class 1 sequences are
not considered as potential large release pathways because for these sequences the containment remains intact.
Therefore, the containment leak rate is expected to be small (less than 2La). A larger leak rate would imply an
impaired containment, such as Classes 2,3, 6 and 7.

Late releases are excluded regardless of the size of the leak because late releases are by definition, not a LERF
event. At the same time, sequences in the IP2 IPE [4], which result in large releases (e.g. large isolation valves
failure), are not impacted because a LERF will occur regardless of the presence of a pre-existing leak.
Therefore, the frequency of Class 3b sequences (Table 4) is used as the LERF for IP2. This frequency, based on
ten-year interval, is 7.16E-07/yr.

Reg. Guide 1.174[3] provides guidance for determining the risk impact of plant specific changes to the licensing
basis. It defines very small changes in risk as resulting in increases of core damage frequency CDF below
1.0E-6/yr and increases in LERF 1.0E-7/yr. Since the ILRT does not impact the CDF, the relevant metric is
LERF. Calculating the increase in LERF requires determining the impact of the ILRT interval on the leakage
probability. .

As described in Step 3, extending the ILRT interval from once-per-10 years to once-per-15 years will increase
the average time that a leak detectable only by ILRT goes undetected from 60 to 90 months. Since the ILRT
only detect about 3% of leaks (the rest are defined during LLRTS), the result for a 15-yr ILRT interval is a 15%
increase in the overall probability of leakage (3*90/18) versus 10% for 10-yr ILRT interval. Thus increasing the
ILRT test interval from 10 years to 15 years results in 5% increase in the overall probability of leakage.
Multiplying the above LERF frequency (7.16E-07/yr) by the increase in overall probability of leakage (0.05)
gives an increase in LERF of 3.60E-08/yr. Since guidance in Regulatory Guide 1.174 defines very small
changes in LERF as below 1.0E-7/yr, the risk due to increasing the ILRT interval to 15 years is insignificant.

If the risk increase is measured from the original 3-in-10 year interval to the 1-in-15 years test interval, then the
increase in LERF is 7.8E-08/yr (i.e. frequency of Class 3b (Table 3) =6.51E-07/yr multiplied by the (15%-

3%)=12% incremental increase). This increase of 7.8E-08/yr is below the 1.0E-7/yr screening criterion defined
in Reg. Guide 1.174).
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| Figure 1
Fractional Impact on Risk Assoclated with Containment Leak Rates [6]
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TABLE 1 - Mean Containment Frequency Measures for a Given Accident Class

Class |[Description Frequencyl/yr.||comments
1 No Containment Failure 2.38E-05 See section 7.0
2 Large Containment Isolation Failure (Failure-To-Close) 4.01E-09
3a Small Isolation Failures (Liner Breach) 1.99E-06
3b Large Isolation Failures (Liner Breach) 6.51E-07
4 Small Isolation Failure — Failure-To-Seal (Type B test) NA
5 Small Isolation Failure ~ Failure-To-Seal (Type C Test) NA
6 Containment Isolation Failures (Dependent failures, Personnel Errors)  |6.26E-09
7 Severe Accident Phenomena Induced Failure (Early and Late Failures) [2.86E-06 =cfe+cfl+cfll=4.12e-8+2.4%¢-
6+3.25e-7
8 Containment Bypassed (SGTR) 1.94E-06 Table 1.4-2 Bypass Type |
. +SGTR w/oSQV = 1.54E-
) 6+3.99E-7
Core All CET Endstates 3.13E-05 Table 1.4-2 Ref. [4]
Damage

TABLE 2 - Person-Rem Measures for a Given Accident Class

Class |Description Person-rem (50-miles)
1 No Containment Failure 1.41E+06
2 Large Containment Isolation Failure (Failure-To-Close) 4.94E+.07
3a Small Isolation Failures (Liner Breach) 1.41E+07
3b Large Isolation Failures (Liner Breach) 4.94E+07
4 Small Isolation Failure — Failure-To-Seal (Type B test) N/A
Small Isolation Failure — Failure-To-Seal (Type C Test) N/A
6 Containment Isolation Failures (Dependent failures, Personnel Errors) 4.94E+07
7 Severe Accident Phenomena Induced Failure (Early and Late Failures) 1.41E+08
8 Containment Bypassed (SGTR) 5.33E+09
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TABLE 3 - Baseline Mean Consequence Measures for a Given Accident Class

Class [Description Frequency/yr |Person-rem |Person-rem/yr
(50-miles) |(50-miles)

1 No Containment Failure 2.38E-05 1.41E+06 3.3558E+01

2 Large Containment Isolation Failure (Failure-To-Close) 4.06E-09 4.94E+07 2.0056E-01

3a Small Isolation Failures (Liner Breach) 1.99E-06 1.41E+07 2.8059E+01

3b Large Isolation Failures (Liner Breach) 8.51E-07 4.94E+07 3.2159E+01

4 Small Isolation Failure — Failure-To-Seal (Type B test) NA N/A NA

5 Small Isolation Failure — Failure-To-Seal (Type C Test) NA N/A NA

6 Containment Isolation Failures (Dependent failures, Personnel Errors)  |6.26E-09 4.94E+07 3.0924E-01

7 Severe Accident Phenomena Induced Failure (Early and Late Failures) |2.86E-06 1.41E+08 4.0326E+02

8 Containment Bypassed (SGTR) 1.94E-06 5.33E+09 1.0340E+04
All CET End states 3.13E-05 1.0838E+04

TABLE 4 Mean Consequence Measures for 10 — Year Test Interval for a Given Accident Class

Class Description Frequency/yr| Person-rem | Person-rem/yr (50-
(50-miles) miles)

1 No Containment Failure 2.36E-05 3.10E+06 7.3112E+01

2 Large Containment Isolation Failure (Failure-To-Close) 4.06E-09 4.94E+07 2.0056E-01

3a Small Isolation Failures (Liner Breach) 2.19E-06 1.41E+07 3.0865E+01

3b Large Isolation Failures (Liner Breach) 7.16E-07 4.94E+07 3.5375E+01

4 Small Isolation Failure — Failure-To-Seal (Type B test) NA N/A NA

5 Small Isolation Failure — Failure-To-Seal (Type C Test) NA N/A NA

6 Containment Isolation Failures (Dependent failures, Personnel 6.26E-09 4.94E+07 3.0924E-01
Errors)

7 Severe Accident Phenomena Induced Failure (Early and Late 2.86E-06 1.41E+08 4.0326E+02
Failures)

8 Containment Bypassed (SGTR) 1.94E-06 5.33E+09 1.0340E+04

CDF All CET Endstates 3.13E-05 1.0883E+04
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TABLE 5 - Mean Consequence Measures for 15 — Year Test Interval for a Given Accident Class

Class =|- Description Frequency/yr | Person-rem Person-rem/yr
(50-miles) (50-miles)
1 No Containment Failure 2.35E-05 3.24E+06 7.5986E+01
2 Large Containment Isolation Failure (Failure-To- 4.06E-09 4.94E+07 2.0056E-01
Close)
3a Small Isolation Failures (Liner Breach) 2.29E-06 1.41E+07 3.2268E+01
3b Large Isolation Failures (Liner Breach) A 7.49E-07 4.94E+07 3.6983E+01
4 Small Isolation Failure — Failure-To-Seal (Type B [NA N/A NA
test)
5 Small Isolation Failure — Failure-To-Seal (Type C  |NA N/A NA
Test)
6 Containment Isolation Failures (Dependent failures, 6.26E-09 4.94E+07 3.0924E-01
Personnel Errors)
7 Severe Accident Phenomena Induced Failure (Early 2.86E-06 1.41E+08 4.0326E+02
and Late Failures)
8 Containment Bypassed (SGTR) 1.94E-06 5.33E+09 1.0340E+04
CDF All CET End States 3.13E-05 1.0889E+04

Table 6 Evaluated Impéct of Containment Leak Size on Containment Leak rate

Containment Leak Size Approximate Containment Leak Rate at
Diameter (in.) Area (in.2 ) Design Pressure (Wt%/day)
0.25 0.05 0.5
0.34 0.09 1.0
0.50 0.2 24
1.25 1.2 144
2.00 3.1 31.0
3.4 (estimated) 9.1 100(estimated
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TABLE 7 - IP2 Population Dose

Large Break Loss-Of-Coolant Accident and Reactor Coolant Population Dose

Mile Population Doses (rem) Doses (Person-rem)
LBLOCA RCS LBLOCA RCS
1 0 0 0 0 0
2 15130| - 1.836 6.95E+03 2.778E+04 1.052E+08
3 18428 1.103 4.18E+03 2.033E+04 7.708E+07
4 14225 7.88E-01 2.98E+03 1.121E+04 4.243E+07
5 24508 6.12E-01 2.32E+03 1.500E+04 5.693E+07
6 25922 5.01E-01 1.90E+03 1.299E+04 4.925E+07
7 28096 4.24E-01 1.61E+03 1.192E+04 4 523E+07
8 25967 3.67E-01 1.39E+03 9.538E+03 3.617E+07
9 36930 3.25E-01 1.23E+03 1.201E+04 4.553E+07
10 46488 2.90E-01 1.10E+03 1.348E+04 5.114E+07
15 342852 2.21E-01 8.36E+02 7.577E+04 2.867E+08
20 448654 1.57E-01 5.95E+02 7.044E+04 2.671E+08
25 920850 -1.22E-01 4.63E+02 1.123E+05| 4.266E+08
30 2171939 1.00E-01 3.80E+02 2.172E+05 8.260E+08
35 2276172 8.48E-02 3.21E+02 1.931E+05 7.313E+08
40 3451123 7.35E-02 2.78E+02 2.538E+05 9.604E+08
45 3416140 6.48E-02 2.46E+02 2.215E+05 8.414E+08
50 2199601 5.80E-02 2.20E+02 1.276E+05 4.846E+08
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Attachment - A

Containment Isolation Fault Tree for Type A ILRT Evaluation

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\FinaNILRTPSA.doc

25



Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA- 010615-1

Revision No. 0

Preparer: Hassan Elrada

| Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISOT.EFS)

Conmtairment
Taqlat tom
Lirmnme For
Lavel 17

)

Large
Containmant
Isalation
Clzes~-2

Lot alrment
wilure
Clasz—3

A

»

Small Releasne
Clrams 3K

Contairmant
Isn. Failures
{(lopropear
Aligrment}

Ciass &

Large Eeloass
Closs

(::EILQTWCLR$8“3R;::) (::;ILRTmﬂlﬂSSMBB:::>

PAANALYSIS FILES\PSA-010615-1 (JLRT Freq)\Fina\ILRTPSA.doc

26



Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA- 010615-1

Revision No. 0

Preparer: Hassan Elrada

Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC2.EFES)

*——e———+  TD ISOLRTE

LARGE
CONTAIMKENT
FRILURE-FRILURE

()

Y

Dperator
fatle Yo
closer valve
wpory LIS
sipnal

Y

LILRT~opwer

-

Comntminment
laciation
Sustem Fatla
to lzolate

A

- Contairment
Purge e
Penalrat ions
linge #4950
Fatite lasnlate

2

i

Rx Cnolant
Orain Tank
PeneTral 1on
Lire 48 Fails
to lapimte

A

I

Cntrmnt Sump Containnoent

Pumps to ¥D3 Prezsure

Hold—ue Tenk Reliet Line #

1ine ¥328 Fatls S8 Failate
to Isointe leoiatle

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\Fina\ILRTPSA.doc

27

l

fatle Lo
lazolale

Stean Jet Air
Efentr Linm ¥8
Lo sontnmnt

-



Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA-010615-1

Revision No. 0

Preparer: Hassan Elrada

| Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC21.EFS)

Contaimment
FPurqa Air
Peanatrations
L.ines #43.59
Fail to Isclate

M

Purge Adr o
the

ol
Coantainamnnt
Fzil to
Iesnlate

-

RAir Oparsied
¥alya FLOV
1178 Fails to
Crome

Adir Oparated

Yalve
1171Fail=s to
Closee

Purge fic
from the
Conatianment
Fails To
Leolate

()

KY

Alr Operated
¥alwve 1172
Fails to
Cleee

k-

Air

Yalve
1173Fatls ta

lperated

Cloge

] CIROVETC _RAYLL7A } ' CIAOYFETC _ROV11TL ’ i CIROQYFTC AOVILT2 l 1 CIRONFTC_ADYI173

PAANALYSIS FILES\PSA-010615-1 (ILRT Freg)\Fina\ILRTPSA.doc

28



Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA-010615-1

Revision No. 0

Preparer: Hassan Elrada | Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC21.EFS)

Larme #48
fal1ls To
Iaalmt e

A

o

Ho Primse @
£ A5l
persrataed

(:::CTLQT_IGOL_R ;::)

e

RX Deman Tanlk
Parmtrnt Lon
Ldeve B4
Failia to
foaznte

()

>y

Ailr Operaloed
Yalve 1782
Faitls 1o
Closa

Air Operastoed
Yalwe 1 THR
Favtle U
Cloae

b

(:EEGDVFTC_HQVKTW%::) (:EE?UEFTCMHQVJTE%::)

PAANALYSIS FILES\PSA-010615-1 (JLRT Freq)\Fina\ILRTPSA.doc

29

-




Probabilistic Safety Assessment Calculation / Analysis No. Revision No. 0
Calculation / Analysis Summary Sheet PSA-010615-1 )
Preparer: Hassan Elrada | Date: 6/15/01 Reviewer: Philip Griffith Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC21.EFS)

Ltres #3534
fails T
Tecsimte ;

A

e

Crteomnt 53:'\4'1:2)
Paampa T WS

e Prawse B Hold-up Tark
iyl Tirme #3389 Faras
meneralaed Lo oot

- -

Rie O@eraiad R Opera Led
Fealwe 1738 ¥aiwe 1L72R
CILRT_ISDL_A Failm Tn Fatle To
[ B 1771 DO E T2

G‘l ADYFTC FQvL ?«”»3) @]DVFTC WPV "x'.“—?.t‘i)

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\FinaNILRTPSA.doc

30




Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA-010615-1

Revision No. 0

Preparer: Hassan Elrada Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC22.EFS)

Comntmlnment
Prassur-e

Eoliaf Ldra

#EB Felle to

Jaosiate

-

V4

Praamare
Corifral Valve
119 Fai1e to

Ciroen

Prassure
Control Yalve
1191 Feaitls tor

C1omer

k.

Fres o sy g

a1 Yelee

FE Fatls To
v e

G.IPCVF TC_ PVl BD @'JC;VF'T LIS o " 9 i D GF-’C’K FTE.PCY1l ED

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\Fina\ILRTPSA.doc

31




Probabilistic Safety Assessment
Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA- 010615-1

Revision No. 0

Preparer: Hassan Elrada I Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containqent Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CIS22.EFS)

N

Steamm Jet e
Edimotrs Lims
WEE to ocontrmmt
Fsmlls T

b3

P s e
Croary Tl weslsws
1129

T rErs e
ENFREALE

GF‘CVFTC___F’CV’I ZZD

Presswur-ea
Comtrol Yalwve
12368
T amrveft ar-ms
[ttt

e

G{ FPOWFETO_POw LQSD

PAANALYSIS FILES\PSA-010615-1 (JLRT Freq)\Fina\NILRTPSA.doc

32

£y




Probabilistic Safety Assessment

Calculation / Analysis Summary Sheet

Calculation / Analysis No.
PSA- 010615-1

Revision No. 0

Preparer: Hassan Elrada

| Date: 6/15/01

Reviewer: Philip Griffith

Date: 6/28/01

Subject / Title IP2 Risk-Informed / Risk impact Assessment for Extending Containment Type A Test Interval

Containment Isolation Fault Tree for Type A ILRT Evaluation (Riskman File # CISC6.EFS)

N/

T

Contmarmeent
dulntion
Fasilures
Improper
Aligrnment

-

Dporotor
Faile to
CGIem valyves

Tmer aper
flligrment of

upan CI8
aignram}

CILRT OGETUYLY

¥C Bada Puege

Supp iy e

F4Y not 1m
RE DA
AAdgrimemet

|

VL Bldg FPurge
Supoly Line
LY ot Al

propar
RAxdgrmant

‘ CILRT vawl 178 } l CILRT _vavll?2 ,

PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\Fina\ILRTPSA.doc

33

Contnmmt Sums

tey B Buction

Lirwe #GT ool 4o
e
oligrment

&

MY BBSR net
1R propee
81 i grment

RO

X

LILRT MOV Gasn

MOY 9858 rmat

TILET MOV 258

N



Probabilistic Safety Assessment Calculation / Analysis No. .
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Attachment B

SYSTEM NOTEBOOK
For TOP EVENT: CILRT
CONTAINMENT ISOLATION FOR ILRT
15:26:42 14 MAY 2001
MODEL Name: NOV99
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SYSTEM NOTEBOOK

For TOP EVENT: CILRT
CONTAINMENT ISOLATION FOR ILRT
15:26:42 14 MAY 2001

SYSTEM NOTEBOOK

Common Cause Report for CILRT

Section I

MODEL Name: NOV99

CCF Model Report for Top Event CILRT

Group ID : AQVGA

CIAOVFTC_AOV1702
CIAOVFTC_AQOV1705

Algebraic Method:
Order = 1 out of 2
Failure Mode ID :
Total Failure Rate

Beta = IPVBS5D
Group ID : AOVGB

CIAOVFTC_AQOV1723
CIAOVFTC_AOV1728

Algebraic Method:
Order = 1 out of 2
Failure Mode ID :

Basic Events Description
Alr Operated Valve 1702 Fails to Close
Alr Operated Valve 1705 Fails to Close
MGL

OPEN
= IPV0OSD
Basic Events Description
Alr Operated Valve 1723 Fails to Close
Air Operated Valve 1728 Fails to Close
MGL

OPEN

Total Failure Rate = IPVOSD

Beta = IPVBSD

Group ID : AOVGC
CIPCVFTC_PCV1190
CIPCVFTC_PCV1191
CIPCVFTC_PCV1192

Algebraic Method:
Order = 2 out of 3
Failure Mode ID :
Total Failure Rate

Beta = IPVBSD

Basic Events Description
Pressure Control Valve 1190 Fails to Close
Pressure Control Valve 1191 Fails to Close
Pressure Control Valve 1192 Fails to Close
MGL

OPEN
= IPVO5D

PAANALYSIS FILES\PSA-010615-1 (JLRT Freq)\Final\ILRTPSA.doc
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Gamma = IPVG5D
Group ID : AQVGD

CIAOVFTC_AOV1170
CIAOVFTC_AOQOV1171
Algebraic Method:
Order =_1 -out of 2
Failure Mode ID :

Basic Events
Air Operated Valve
Air Operated Valve
MGL

OPEN

Total Failure Rate = IPVOSD

Beta = IPVB5D

Group ID : AOVGE
CIAQVFTC_AOV1172
CIAQVFTC_AQOV1173
Algebraic Method:
Order = 1 out of 2
Failure Mode ID :

Total Failure Rate

Beta = IPVBSD

Group ID : AOVGS
CIPCVFTC_PCV1229
CIPCVFTC_PCV1230
Algebraic Method:
Order = 1 out of 2
Failure Mode ID :

Basic Events
Air Operated Valve
Air Operated Valve
MGL

OPEN
= IPVO5SD

Basic Events

Description

FCV 1170 Fails to Close
1171Fails to Close

Description
1172 Fails to Close
1173Fails to Close

Description

Pressure Control valve 1129 transfers open
Pressure Control Valve 1230 transfers open

MGL

OPEN

Total Failure Rate = IPVO5D

Beta = IPVB5D

Group ID : AQVGT
CIPCVFTCPCV1216A
CIPCVFTC_PCV1216

Basic Events

Description

Algebraic Method: MGL

Order = 1 out of 2

Failure Mode ID': OPEN
Total Failure Rate = IPV05D
Beta = IPVB5D

Group ID : AQVGU Basic Events Description
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CIPCVFTCPCV1217A
CIPCVFTC_PCV1217

Algebraic Method: MGL
Order = 1 out of 2

Failure Mode ID : OPEN
Total Failure Rate = IPV0O5D
Beta = IPVBSD

Basic Event Report for Top Event CILRT
Bagic Events Description

CIAQVFTC_AOV1170 Air Operated Valve FCV 1170 Fails to Close
CIAOVFTC_AOV11l70 is replaced in Common Cause Group AOVGD
[CIAOVFTC_AOV1170] Common Cause: Group AOVGD, 1/2
(1L-(IPVB5D)) *(IPVO5D) = 7.6219E-04
CIAOVFTC_AOV1171 Air Operated Valve 1171Fails to Close
Constant Value: 1.0
{CIAOVFTC_AOV1171] Common Cause: Group AOVGD, 1/2
(1-(IPVB5D) ) *(IPVOSD) = 7.6219E-04
CIAOVFTC_AOV1172 Air Operated Valve 1172 Fails to Close
CIAOVFTC_AOV1172 is replaced in Common Cause Group AOVGE
[CTAOVFTC_AOV1172] Common Cause: Group AOVGE, 1/2
(1- (IPVB5D) ) *(IPVO5SD) = 7.6219%E-04
CIAOVFTC_AOV1173 Air Operated Valve 1173Fails to Close
CIAOVFTC_AOV1173 is replaced in Common Cause Group AQOVGE
[CIAOVFTC_AOV1173] Common Cause: Group AOVGE, 1/2

(1- (IPVB5SD) ) *(IPVO5D) = 7.6219E-04
CIAQVFTC_AQV1702 Air Operated Valve 1702 Fails to Close
CIAOQOVFTC_AOV1702 is replaced in Common Cause Group AOVGA
[CTIAOVFTC_AOV1702] Common Cause: Group AQOVGA, 1/2
(1-(IPVB5SD))*(IPV0O5SD) = 7.6219E-04
CIAOVFTC_AOV1705 Air Operated Valve 1705 Fails to Close
CIAOVFTC_AOV1705 is replaced in Common Cause Group AOVGA
[CIAOVFTC_AOV1705) Common Cause: Group AOVGA, 1/2

(1- (IPVB5D) ) *(IPV0O5D) = 7.6219E-04
CIAOVFTC_AOV1723 Air Operated Valve 1723 Fails to Close
CIAOVFTC_AOV1723 is replaced in Common Cause Group AOVGB
{CIAOVFTC_AQOV1723) Common Cause: Group AOVGB, 1/2

(1~ (IPVB5D) ) * (IPV0O5SD) = 7.6219E-04
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CIAOVFTC_AOV1728

Air Operated Valve 1728 Fails to Close

CIAOVFTC_AOV1728 is replaced in Common Cause Group AOVGB
(CIAOVFTC_AOV1728] Common Cause: Group AOVGB, 1/2

(1-(IPVB5D) ) * (IPV0OSD) = 7.6219E-04

CILRT-oper Operator fails to close valve upon CIS signal
Constant Value: 0.1

CILRT_CLASS_3A Small Release Class_3A

Constant Value: 6.4E-2

CILRT_ClASS_3B Large Release Class_3B

Constant Value: 2.1E-2

CILRT_ISOL_A No Phase A signal generated

Constant Value: 1E-3

CILRT_MOV_885A MOV 885A not in proper Alignment (NC-FO)

Constant Value: 1E-3

CILRT_OFTCVLV Operator Fails to close valves upon CIS signal
Constant Value: 0.1

CILRT v1v11l70 VC Bldg Purge Supply Line #49 not in proper Alignment
Constant Value: 1E-3

CILRT v1v1l72 VC Bldg Purge Supply Line #50 not in proper Alignment
Constant Value: 1E-3

CIPCVFTCPCV1216A

CIPCVFTCPCV1216A is replaced in Common Cause Group AOVGT
(CIPCVFTCPCV1216A] Common Cause: Group AOVGT, 1/2

(1- (IPVBSD) ) *(IPVOS5D) = 7.6219E-04

CIPCVFTCPCV1217A :

CIPCVFTCPCV1217A is replaced in Common Cause Group AOVGU
[CIPCVFTCPCV1217A] Common Cause: Group AOVGU, 1/2
(1-(IPVBSD))* (IPVOSD) = 7.6219E-04

CIPCVFTC_PCV1190 Pressure Control Valve 1190 Fails to Close
CIPCVFTC_PCV1190 is replaced in Common Cause Group AOVGC
[CIPCVFTC_PCV1190] Common Cauge: Group AOVGC, 1/3
(1-(IPVBSD) ) * (IPVO5D) = 7.6219E~-04

CIPCVFTC_PCV1191 Pressure Control Valve 1191 Fails to Close
CIPCVFTC_PCV1191 is replaced in Common Cause Group AOVGC
[CIPCVFTC_PCV1191] Common Cause: Group AOVGC, 1/3
(1-(IPVBSD)) * (IPV0OSD) = 7.6219E-04

CIPCVFTC_PCV1192 Pressure Control Valve 1192 Fails to Close
CIPCVFTC_PCV1192 is replaced in Common Cause Group AOVGC
{CIPCVFTC_PCV1192] Common Cause: Group AOVGC, 1/3
(1-(IPVBSD) ) *{IPVOSD) = 7.6219E-04
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CIPCVFTC_PCV1216

CIPCVFTC_PCV1216 is replaced in Common Cause Group AOVGT
[CIPCVFTC_PCV1216] Common Cause: Group AOVGT, 1/2
(1-(IPVBSD) ) *(IPV0O5D) = 7.6219E-04

CIPCVFTC_PCV1217

CIPCVFTC_PCV1217 is replaced in Common Cause Group AOVGU
[CIPCVFTC_PCV1217] Common Cause: Group AOVGU, 1/2
(1-(IPVBSD) ) * (IPVO5D) = 7.6219E-04

CIPCVFTC_PCV1229 Pressure Control valve 1129 transfers open
CIPCVFTC_PCV1229 is replaced in Common Cause Group AOVGS
[CIPCVFTC_PCV1229] Common Cause: Group AOVGS, 1/2
(1-(IPVB5SD) ) * (IPVO5D) = 7.6219E-04

CIPCVFTC_PCV1230 Pressure Control Valve 1230 transfers open
CIPCVFTC_PCV1230 is replaced in Common Cause Group AOVGS
[CIPCVFTC_PCV1230] Common Cause: Group AOVGS, 1/2
(1-(IPVB5SD) ) *(IPVOSD) = 7.6219E-04
[CIAOVFTC_AOV1170,CIAOVFTC_AOV1171]Common Cause: Group AOVGD,
(IPVB5D) * (IPVO5SD) = 5.7369E-=05
[CIAOVFTC_AQOV1172,CIAOVFTC_AOV1173]Common Cause: Group AOVGE,
(IPVB5D) * (IPV0OSD) = 5.7369E-05
[CIAOVFTC_AOV1702,CIAOVFTC_AOV1705]Common Cause: Group AOVGA,
(IPVBSD) * (IPV0OSD) = 5.7369E-05
[CTAOVFTC_AOV1723,CIAOVFTC_AOV1728]Common Cause: Group AOVGBE,
(IPVBSD) * (IPV0O5D) = 5.7369E-05
[CIPCVFTCPCV1216A,CIPCVFTC_PCV1216]Common Cause: Group AOVGT,
(IPVBSD) * (IPVOSD) = 5.7369E-05
(CIPCVFTCPCV1217A,CIPCVFTC_PCV1217]Common Cause: Group AOVGU,
(IPVB5D) * (IPV0OSD) = 5.7369E-05
[CIPCVFTC_PCV1190,CIPCVFTC_PCV1191]Common Cause: Group AOVGC,
5.0000E-01* (IPVBSD) * (1- (IPVGSD) ) * (IPVOSD) = 2.4669E-05
[CIPCVFTC~PCV1190,CIPCVFTC_PCV1192]Common Cause: Group AOVGC,
5.0000E-01* (IPVB5D) * (1- (IPVGSD) ) * (IPVOSD) = 2.4669E-05
[CIPCVFTC_PCV1191,CIPCVFTC_PCV1192]Common Cause: Group AOVGC,
5.0000E-01* (IPVB5D) * (1- (IPVGSD) ) * (IPVO5D) 2.4669E-05
(CIPCVFTC_PCV1229,CIPCVFTC_PCV1230]Common Cause: Group AOVGS,
(IPVBSD) * (IPVO5SD) = 5.7369E-05

1

2/2

2/2

2/2

2/2

2/2

2/2

2/3

2/3

2/3

2/2

(CIPCVFTC_PCV1190,CIPCVFTC_PCV1191,CIPCVFTC_PCV1192)Common Cause: Group AOVGC, 3/3

(IPVB5D) * (IPVGSD) * (IPVO5D) = 8.0317E-06
Basic Event Report for Top Event CILRT
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Database Variables

IPVOSD

IPVBSD

IPVGSD

SYSTEM NOTEBOOK

Split Fraction Report for CILRT

Section IV

Split Fraction Report for Top Event CILRT
15:26:50 14 MAY 2001

Split Fraction CIC2 - Class_2 Failure

PE Mean = 1.2978E-04 Date : 14 MAY 2001 14:35

MC/LH Mean = 0.0000E+00 Date

Basic Event TImpacts for Split Fraction : CIC2

Basic Event State Description

CILRT_OFTCVLV S Operator Fails to close valves upon CIS signal
CILRT_CLASS_3A s Small Release Class_3Aa

CILRT_ClASS_3B S Large Release Class_3B

Split Fraction CIC6 - Class_6 Failure

PE Mean = 2.0100E-04 Date : 14 MAY 2001 14:35

MC/LH Mean = 0.0000E+00 Date

Basic Event Impacts for Split Fraction : CIC6

Basic Event State Description

CILRT-oper S Operator fails to close valve upon CIS signal
CILRT_CLASS_ 3A S Small Release Class_3A

CILRT_C1lASS_3B S Large Release Class_3B

Split Fraction CIC3 - Class_3 Failure

PE Mean = 8.5000E-02 Date : 14 MAY 2001 14:35

MC/LH Mean = 0.0000E+00 Date

Basic Event Impacts for Split Fraction : CIC3

Basic Event State Description

CILRT-oper S Operator fails to close valve upon CIS signal
CILRT_OFTCVLV S Operator Fails to cdlose valves upon CIS signal

Split Fraction CIC3A - Class_3a Failure
PAANALYSIS FILES\PSA-010615-1 (ILRT Freq)\Fina\ILRTPSA.doc
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PE Mean = 6.4000E-02 Date : 14 MAY 2001 14:35

MC/LH Mean = 0.0000E+00 Date

Basic Event Impacts for Split Fraction : CIC3A

Basic Event State Description

CILRT-oper S Operator fails to close wvalve upon CIS signal

CILRT_ClASS_3RB S Large Release Class_3B

CILRT _OFTCVLV S Operator Fails to close valves upon CIS signal
Split Fraction CIC3B - Class_3b Failure

PE Mean = 2.1000E-02 Date : 14 MAY 2001 14:35

MC/LH Mean = 0.0000E+00 Date

Basic Event Impacts for Split Fraction : CIC3B

Bagic Event State Description

CILRT-oper S Operator fails to close valve upon CIS signal

CILRT_CLASS_3A S Small Release Class_3A

CILRT_OFTCVLV S Operator Fails to close valves upon CIS signal

SYSTEM NOTEBOOK

Cause Table for CILRT

Section VI

MODEL Name: NOV99

Cause Table for Top Event CILRT and Split Fraction CIC2

PE Value of CIC2 = 1.2978E-04 Date : 14 MAY 2001 14:35

MC/LH Value of CIC2 = 0.0000E+00 Date : 15:26:52 14 MAY 2001
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No... Cutsets........... Value..... % Importance % Cumulative Alignment...

1 CILRT-oper * 1.000E-04 77.0508 77.0508 NORMAL
CILRT_ISOL_A

2 [CIAOVFTC_AOV11i72, 5.737E-06 4.4204 81.4712 NORMAL
CIAOVFTC_AQOV1173] * CILRT-oper

3 [CIAOVFTC_AOV1723, 5.737E-06 4.4204 85.8916 NORMAL
CIAOVFTC_AOV1728] * CILRT-oper

4 [CIAOVFTC_AOV1702, 5.737E-06 4.4204 90.3120 NORMAL
CIAOVFTC_AOV1705] * CILRT-oper

5 [CIAOVFTC_AOV1170, 5.737E-06 4.4204 94.7324 NORMAL
CIAOVFTC_AOV1171] * CILRT-oper

6 [CIPCVFTC_PCV1229, 5.737E-06 4.4204 99.1528 NORMAL
CIPCVFTC_PCV1230] * CILRT-oper

7 (CIPCVFTC_PCV1190, 8.032E-07 .6189 99.7717 NORMAL
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CIPCVFTC_PCV1191,CIPCVFTC_PCV1192] +* CILRT-oper

8 [CIAOVFTC_AOV1723] 5.809E-08 .0448 99.8164
* [CIAOVFTC_AOV1728] '
* CILRT-oper

9 [CTAOVFTC_AOV1172] 5.809E-08 .04438 99.8612
* [CIAOVFTC_AOV1173]
* CILRT-oper

10 [CIPCVFTC_PCV1229] 5.809E-08 .0448 99.9060
* [CIPCVFTC_PCV1230]

* CILRT-oper

11 [CIAOVFTC_AOV1170] 5.809E-08 . 0448 99.9507
* [CIAOVFTC_AOV1171]

* CILRT-oper

12 [CIAOVFTC_AOV1702] 5.809E-08 .0448 99.9955
* [CIAOVFTC_AOV1705}

* CILRT-oper

13 [CIPCVFTC_PCV1191, 1.880E-09 .0014 99.9969
CIPCVFTC_PCV1192]
* [CIPCVFTC_PCV1190]

* CILRT-oper

14 [CIPCVFTC_PCV1190, 1.880E-09 .0014 99.9984
CIPCVFTC_PCV1192]
* [CIPCVFTC_PCV1191]

* CILRT-oper

15 {[CIPCVFTC_PCV1190, 1.880E-09 .0014 99.9998
CIPCVFTC_PCV1191] *
[CIPCVFTC_PCV1192]*CILRT-oper

16 [CIPCVFTC_PCV1190, 6.086E-11 . 0000 99.9999
CIPCVFTC_PCV1192)] * [CIPCVFTC_PCV1191,CIPCVFTC_PCV1192]
* CILRT-oper

17 [CIPCVFTC_PCV1190, 6.086E~11 .0000 99.9999
CIPCVFTC_PCV1191} * [CIPCVFTC_PCV1191,
CIPCVFTC_PCV1192]
* CILRT-oper

18 [CIPCVFTC_PCV1190, 6.086E-11 .0000 100.0000
CIPCVFTC_PCV1191] *
[CIPCVFTC_PCV1190,
CIPCVFTC_PCV1192]
* CILRT-oper

19 (CIPCVFTC_PCV1190] 4.428E-11 .0000 100.0000
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* CIPCVFTC_PCV1191}
* [CIPCVFTC_PCV1192]
* CILRT-oper .
Cause Table for Top Event CILRT and Split Fraction CICS6

PE Value of CIC6 =2.01000E-04 Date : 14 MAY 2001 14:35

MC/LH Value of CIC6 = 0.0000E+00 Date :15:26:53 14 MAY 2001

No... Cutsets........... Value..... % Importance % Cumulative Alignment...

1 CILRT_OFTCVLV * 1.000E-04 49.9999 49.9999 NORMAL *
CILRT vl1vli72

2 CILRT_OFTCVLV * 1.000E-04 49.999 99.9999 NORMAL
CILRT_vl1vl1l70

3 CILRT_MOV_885A * 1.000E-07 .0001 100.0000 NORMAL

CILRT _MOV_885B *
CILRT_OFTCVLV

Cause Table for Top Event CILRT and Split Fraction CIC3

PE Value of CIC3 = 8.5000E-02 Date : 14 MAY 2001 14:35

MC/LH Value of CIC3 = 0.0000E+00 Date : 15:26:54 14 MAY 2001

No... Cutsets........... Value..... % Importance % Cumulative Alignment...
1 CILRT_CLASS_3A 6.400E-02 75.2941 75.2941 NORMAL

2 CILRT_C1lASS_3B 2.100E-02 24.7059 100.0000 NORMAL

MODEL Name: NOV99
Cause Table for Top Event CILRT and Split Fraction CIC3A

PE Value of CIC3A = 6.4000E-02 Date : 14 MAY 2001 14:35

MC/LH Value of CIC3A = 0.0000E+00 Date : 15:26:55 14 MAY 2001

No... Cutsets........... Value..... % Importance % Cumulative Alignment...
1 CILRT_CLASS_3A 6.400E-02 100.0000 100.0000 NORMAL

MODEL Name: NOV99
Cause Table for Top Event CILRT and Split Fraction CIC3B

PE Value of CIC3B = 2.1000E-02 Date : 14 MAY 2001 14:35

MC/LH Value of CIC3B = 0.0000E+00 Date : 15:26:55 14 MAY 2001

No... Cutsets........... Value..... % Importance % Cumulative Alignment...
1 CILRT_C1ASS_3B 2.100E-02 100.0000 100.0000 NORMAL
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