§ SOUTHERN CALIFORNIA’N Bl.'ian KaFZ
% E D I S O N Vice President

An EDISON INTERNATIONAL® Company

September 24, 2007

~ U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Subject: Docket No. 50-362
Amendment Application No. 236
Proposed Change Number (PCN) 582
Technical Specification (TS) 5.5.2.15
Containment Leakage Rate Testing Program
San Onofre Nuclear Generating Station Unit 3

Dear Sir or Madam:

Southern California Edison (SCE) hereby requests approval of Amendment Application
Number 236, which consists of PCN 582. PCN 582 proposes to revise the San Onofre
Nuclear Generating Station (SONGS) Unit 3 Technical Specification TS 5.5.2.15,
“Containment Leakage Rate Testing Program.” The request and supporting analysis is for a
one-time extension from the currently approved 15-year interval since the last ILRT to a 16
year interval since the last Integrated Leak Rate Test (ILRT). As planned, the effect of the
proposed change, however, will result in SONGS Unit 3 operating a few months past the
current required ILRT date: September 9, 2010. This proposed change allows deferral of
the next ILRT Type A Test from September 9, 2010 to prior to startup from the Unit 3 Cycle
16 refueling outage.

The last SONGS Unit 3 ILRT was performed in September 1995. The next ILRT is required
to be performed by September 10, 2010. The Unit 3 Cycle 16 refueling outage is the
scheduled steam generator replacement (SGR) outage for SONGS Unit 3, which is currently
scheduled to start in the fall of 2010 and to end in the first quarter of 2011. The SGR
activities include breaching the containment structure. The current TS requires the ILRT to
be performed no later than September 9, 2010, which is about two months before the start
of the SGR outage. This proposed change is based on and has been evaluated using the
“risk informed” guidance in RG 1.174, “An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant —Specific Changes to the Licensing Basis.”
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SCE is following precedent set by license amendments issued by the NRC for Florida
Power & Light Company (FPL), St. Lucie 2 (ML 053190343) and Seabrook Station (ML
060520032), and by Entergy, River Bend Station (ML 060410310).

SCE requests approval of the proposed License Amendment by September 2008, as SCE
will need to perform the Unit 3 ILRT during the fall of 2008 if this request is not approved.
SCE requests this amendment be effective immediately upon issuance, to be implemented
within 60 days.

If you have any questions or require additional information, please contact
Ms. Linda T. Conklin at (949) 368-9443.

Sincerely,

I

Enclosures: 1) PCN 582, Notarized Amendment Application Affidavits
2) PCN 582 Licensee Evaluation
3) San Onofre Nuclear Generating Station Probabilistic Risk Assessment,
Evaluation of Risk Significance of ILRT Extension Based on the NEI
Approach, Unit 3, Rev. 0, July 2007.

cc: E. Collins, Jr., Regional Administrator, NRC Region IV

C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 and 3
Kalyanam, NRC Project Manager, San Onofre Units 2 and 3

Y. Hsu, Department of Health Services, Radiologic Health Branch

E.
C.
N.
S.
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA )

EDISON COMPANY, ET AL. for a Class 103) Docket No. 50-362
License to Acquire, Possess, and Use )

a Utilization Facility as Part of

Unit No. 3 of the San Onofre Nuclear
Generating Station

Amendment Application
No. 236

R e

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to 10 CFR 50.90, hereby
submit Amendment Application No. 582. This amendment application consists of proposed
change No. NPF-15-582 to Facility Operating License NPF-15. Proposed change No.
NPF-15-582 is a request to revise Technical Specification (TS) 5.5.2.15, “Containment
Leakage Rate Testing Program,” to allow a one-time extension of the 15-year period of the
performance-based leakage rate testing program for Type A tests as prescribed in TS
5.5.2.15. The 15-year interval between integrated leakage rate tests is to be extended to 16
years from the previous integrated leakage rate test.

State of California
County of San Diego

(Oron ST

Brian Katz, Vice President
Subscribed and sworn to (eraffirmed) before me on this _ 244},  day of
Septembev , 2007

by Pvian otz

personally known to me or-proved-to-me-on-the basis of satisfactory-evidence to be the

person who appeared before me.

DAWN A. FARRELL

OL»GWDL% /‘I(a ol D oy Pk - Catomia

Notary Public
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PCN-582
LICENSEE'S EVALUATION

DESCRIPTION

Proposed Change Number (PCN) 582 proposes to revise Technical
Specifications (TS) 5.5.2.15, "Containment Leakage Rate Testing Program" for
San Onofre Nuclear Generating Station (SONGS) Unit 3. PCN 582 proposes a
one-time extension of the current interval between the Type A tests from 15
years to 16 years. The change reflects a one-time deferral of the next Type A
Containment Integrated Leak Rate Test (ILRT) from September 9, 2010 to prior
to startup from the Unit 3 Cycle 16 refueling outage, which is scheduled to
commence in the fall of 2010 and to end in the first quarter of 2011. SONGS
Unit 3 shall not operate past September 9, 2011 until the Type A Test is
satisfactorily completed.

This PCN 682 includes a risk impact assessment report (Enclosure 3, Reference
23) that utilizes the methodology identified by the Nuclear Energy Institute (NEI)
(Reference 19).

PROPOSED CHANGE
Technical Specification Section 5.5.2.15 currently requires the following:

A program shall be established to implement the leakage rate testing of
the containment as required by 10 CFR 50.54(0) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following exception:

NEI 94-01 — 1995, Section 9.2.3: The first Type A Test performed
after the September 10, 1995 Type A Test shall be performed no
later than September 9, 2010.

Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program,” (Reference 1) endorses NEI 94-01, Revision 0, "Industry Guideline for
Implementing Performance-Based Option of 10 CFR 50, Appendix J," dated July
26, 1995 (Reference 2) and prepared by the NEI. NEI 94-01 provides methods
acceptable to the NRC staff for complying with the provisions of Option B as
described in Regulatory Guide 1.163. NEI! 94-01 includes the criterion that
Option B Type A testing be performed at a frequency of once per 10 years.

NRC to SCE letter dated August 24, 2005 (Reference 22) approved Amendment
No. 189 to Facility Operating License No. NPF-15 for SONGS 3 to extend the 10
year frequency to 15 years to be performed no later than September 9, 2010.

This proposed change in the current licensing basis is a one-time extension of the
test interval from 15 years to prior to startup from the Unit 3 Cycle 16 refueling
outage, which is scheduled to commence in the fall of 2010 and to end in the first
quarter of 2011. The approved one-time deferral of the integrated leakage rate
test would be incorporated into Technical Specification 5.5.2.15 as follows:
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Unit 3

"...as modified by the following exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the September 10, 1995 Type A Test shall be performed prior
to startup from the Unit 3 Cycle16 refueling outage, which is
scheduled to commence in the fall of 2010 and to end in the first
quarter of 2011. SONGS Unit 3 shall not operate past September
9, 2011 until the Type A Test is satisfactorily completed.”

In summary the proposed change will revise TS 5.5.2.15 entitled Containment
Leakage Rate Testing Program to allow a one-time deferral of the Type A
Containment Integrated Leak Rate Test (ILRT) from September 9, 2010 (current
approved 15 year interval) to prior to startup from the Unit 3 Cycle 16 refueling
outage. This proposed change 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" (Reference 3).

BACKGROUND

Containment leakage tests are performed to verify that Containment leakage is
maintained below the acceptable limits stated in Technical Specification
5.5.2.15. The leakage tests ensure the public health and safety in the case of a
design basis accident that would release radioactivity to the containment.

The leakage testing program consists of the following types of periodic tests:

(1) Type A Test - measures the overall integrity of the containment
system,

(2) Type B Test - measures leakage rates across pressure retaining or
leakage limiting boundaries other than valves, and

(3) Type C Test - measures containment isolation valve leakage rates.

This request does not modify the existing Appendix J, Type B and Type C
testing programs nor does it change the Appendix J, Type A, Type B, or Type C
Test methods. The change is a one-time exception to the Type A Test
frequency.

This request represents a cost beneficial licensing change. Without this change,
SCE would be required to perform two leak rate tests; one during the Unit 3
Cycle 15 refueling outage, and one following the steam generator replacement
during the Cycle 16 refueling outage. The integrated leak rate test imposes
significant expense on the station while the safety benefit of performing it at 15
years, versus 16 years, is minimal. Cost savings have been conservatively
estimated at about $400,000 for actually performing the test and about $38,900
per hour for each hour of critical path outage time eliminating power replacement
cost (the number of critical path hours is variable).
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TECHNICAL ANALYSIS

The proposed changes have been evaluated to determine that current
regulations and applicable requirements continue to be met, that adequate
defense-in-depth and sufficient safety margins are maintained, and that any
increases in core damage frequency (CDF) and large early release frequency
(LERF) are small and consistent with the acceptance criteria in 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, (Reference 3).

Traditional Engineering Considerations

In San Onofre Nuclear Generating Station (SONGS) License Amendment No.
135 (Unit 3) (Reference 7), Southern California Edison (SCE) committed to
testing as required by 10 CFR 50, Appendix J, Option B, and in accordance with
the guidelines contained in Regulatory Guide 1.163, "Performance-Based
Containment Leak-Test Program," dated September, 1995.

The adoption of the Option B performance-based containment leakage rate
testing program did not alter the basic method by which Appendix J leakage rate
testing is performed, but it did alter the frequency of measuring primary
containment leakage in Type A, B, and C tests. Frequency is based upon an
evaluation which looks at the "as found" leakage history to determine the
frequency for leakage testing which provides assurance that leakage limits will
be maintained.

The allowed frequency for testing was based upon a generic evaluation
documented in NUREG-1493 (Reference 8). NUREG-1493 made the following
observations with regard to decreasing the test frequency:

“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.”

The surveillance frequency for Type A testing in NEI 94-01 is once per 10 years
based on an acceptable performance history (i.e., two consecutive periodic Type
A tests at least 24 months apart where the calculated performance leakage rate
was less than 1.0 La) and consideration of the performance factors in NEI 94-01,
Section 11.3. Based on the last two consecutive ILRT Type A tests (Unit 3 -
September 10, 1995 and March 9, 1992), would be once every 10 years,
however, a one-time extension to 15 years was granted by NRC to SCE letter
dated August 24, 2005 (Reference 22).

A Type A test can detect containment leakage due to a loss of structural

capability. All other sources of containment leakage detected in a Type A test
analysis can be detected by the Type B and C tests.
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Inspections
IWE/ IWL Inservice Inspection (ISI) Activities

As required by 10 CFR 50.55a(b)(2)(vi), Inservice Inspection (ISl) of the SONGS
Unit-3 containment building is conducted in accordance with the requirements of
the American Society of Mechanical Engineers Boiler and Pressure Vessel Code
(ASME Code) Section XI, 1992 Edition with the 1992 Addenda, as modified and
supplemented by 10 CFR 50.55a(b)(2)(viii) and 10 CFR 50.55a(b)(2)(ix). The
initial 120-month inspection interval for the Containment ISI began September 9,
1998, and will end on September 8, 2008. Successive 120-month intervals will
comply with 10CFR 50.55a(g)(4)(ii). ASME Code Subsection IWE provides the
requirements for the inservice inspection of Class MC and Metallic Liners of
Class CC Components; Subsection IWL provides requirements for Class CC
Concrete Components of Light Water Cooled Plants. SCE requested and
received approval of the following relief requests.

1) Relief Request No. RR-E-2-03, Seals and Gaskets of Class MC
pressure retaining components, Examination Category E-D, Item
numbers E5.10 and E5.20 of IWE-2500, " Examination and
Pressure Test Requirements", Table IWE-2500-1.

2) Relief Request No. RR-E-2-04, All Class MC, Subarticle
IWE-2200(qg), preservice examination requirements of reapplied or
coated containment.

3) Relief Request No. RR-E-2-05, All Class MC, Subarticle
IWE-2500(b) visual examinations per Table IWE-2500-1 of painted
or coated containment components prior to removal of paint or
coatings.

4) Relief Request No. RR-E-2-06, All Class MC, paragraphs
IWE-2420(b) and IWE-2420(c) successive examination
requirements for components found acceptable for continued
service.

5) Relief Request No. RR-E-2-07, Class MC pressure retaining
bolting, Table IWE-2500-1, Examination Category E-G, Pressure
Retaining Bolting, Item 8.20

6) Relief Request No. RR-E-2-08, All components subject to the
requirements for IS| of Class CC Concrete Components,
Examination Category L-A, Concrete, ltem L.1.11 as applicable to
IWL-2310, Visual Examination and Personnel Qualification and
IWA-2210, Visual Examinations.

In accordance with IWE-1240, Surface Areas Requiring Augmented
Examination, SONGS Unit-3 has identified two locations on the steel liner
exposed to substantial traffic due to scaffolding material during refueling outage.
Liner plate thicknesses at these locations were ultrasonically examined during
refueling outage (RFO) -11 in January 2001, and RFO-13 in September 2004,
for Unit-3. Measured thicknesses were greater than design required thickness in
all the locations and no other degradation of liner plate noted. Liner wall
thickness at these locations will be ultrasonically examined in future refueling
outages as specified in Table IWE-2500-1, Category E-C, Iltem No. E4.12. Next
scheduled examinations are for Unit-3 RFO-15 (October 2008). Refueling
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outage dates are tentative and may be subject to change due to plant operating
conditions.

As stated above, SCE requested and received approval for relief request
RR-E-2-03, Seals and Gaskets of Class MC pressure retaining components,
Examination Category E-D, Item numbers E5.10 and E5.20 of Table
IWE-2500-1. Relief request RR-E-2-03 allowed the leak-tightness of the seal
and gaskets to be tested in accordance with 10 CFR 50, Appendix J in lieu of
Code required visual examination VT-3.

There is no separately scheduled ISI on any seal or gasket that is Type B tested
per Option B of Appendix J of 10 CFR 50. Type B testing is performed on
electrical penetrations, fuel transfer blind flange and fuel transfer bellows,
equipment hatch, and the airlocks. Though the frequency can be as long as 10
years, the electrical penetrations are typically tested at a 60 month interval; the
fuel transfer flange, fuel transfer bellow, and equipment hatch every refueling
outage (about every 20 months), and the airlocks every 30 months. Should the
penetrations be repaired or adjusted or opened, post maintenance testing is the
Type B test and /or door seal test to assure proper operation. For example, the
equipment hatch used for access to containment is Type B tested prior to being
opened during outages. After the hatch is closed, the Type B test is conducted
to assure that leakage is less than the administrative limit.

NRC Information Notice 92-20, "Inadequate Local Leak Rate Testing" discussed
the inadequate local leak rate testing of two-ply stainless steel bellows. SCE
has evaluated this notice and concluded that it is not applicable to SONGS
(Reference 9). The SCE evaluation (Reference 9) was submitted to the NRC by
letter dated December 2, 2004, (Reference 18).

SCE will perform the following examinations as specified in the I1SI program.

i) General visual examination of containment surfaces per Category
E-A, Item No. E1.11, every period (once in 40 months) of the
10-year [SI interval as required per 10 CFR 50.55a(b)(2)(ix)(E).
Next scheduled examinations are for Unit-3 RFO-15 (October
2008). _

i) Visual VT-3 examination of the containment surfaces per
Examination Category E-A, ltem No. E1.12 at the end of 10 year
ISt interval. Next scheduled examinations are for Unit-3 RFO-15
(October 2008)

iii) Visual VT-3 examination of the containment surface vent system
per Examination Category E-A, Item No. E1.20 at the end of 10
year ISl interval. Next scheduled examinations are for Unit-3
RFO-15 (October 2008)

iv) Ultrasonic examination to verify minimum wall thickness of
containment surfaces requiring augmented examination per
Category E-C, Item No. E4.12, every period (once in 40 months) of
the 10 year I1S] interval. Next scheduled examinations are for
Unit-3 RFO-15 (October 2008).

) Visual VT-3 examination on Moisture Barriers per Examination
Category E-D, Item No. E5.30 of Table IWE-2500-1. Next
scheduled examinations are for Unit-3 RFO-15 (October 2008).
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iv) Visual VT-1 examination on Bolted Connections Examination per
Category E-G, Iltem No. E8.10 of Table IWE-2500-1. Next
scheduled examinations are for Unit-3 RFO-15 (October 2008).

SCE completed first interval, first and second period inspections for Unit-3 in
January 2001 and September of 2004 with acceptable results. The ASME Code
Section XI IWE and IWL containment inspections provide a high degree of
assurance that any degradation of the containment structure is identified and
corrected before a containment leakage path is introduced.

In summary, the general visual examination of containment surfaces every
period, visual VT-3 examination of the containment surfaces at the end of the ISI
interval, visual VT-3 examination of the containment surface vent system at the
end of the ISl interval, ultrasonic examination to verify minimum wall thickness of
containment surfaces requiring augmented examination, visual VT-3 on Moisture
Barrier, visual VT-1 examination on Bolted Connections, and the Appendix J,
Option B, Type B test provide reasonable assurance the integrity of the
containment pressure boundary will be maintained during the extended Type A
test frequency.

Maintenance Rule Monitoring to support ILRT

The condition of the Containment Building structure is monitored under the

maintenance rule program to ensure that maintenance is effective and the
structure is capable of performing its intended functions. SONGS procedure
S0123-XXIV-20.2, “Maintenance Rule For Structures,” was implemented to
meet the requirements of 10CFR50.65, “Requirements for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants,” for the containment
buildings.

The first Maintenance Rule inspections were completed in RFO-9 in 05-06/1997,
and documented in Calculation C-501-02.01 for Unit 3 and established the
baseline for future Maintenance Rule inspections. Two inspections have been
performed since the baseline: RFO-10 (03-05/1999, Calculation C-501-02.02)
and RFO-12 (01-03/2003, Calculation C-501-02.03) for Unit 3. Evaluations of
inspection results have concluded that the containment structure for Unit 3
continues to meet its design bases. Subsequent inspections have found no
adverse trending in the containment structure. Minor degraded conditions have
been identified but the degraded conditions do not affect the structural integrity
of the containment structures. The degraded conditions are described and
evaluated in Section 8.4 of the SONGS Maintenance Rule calculations. The
conditions of the containment liner and coating are good. Equipment supports,
HVAC ducts and electrical raceways are also in good condition.

The Maintenance Rule inspection is scheduled for Unit 3 RFO-16 (October
2010). However, the containment liner coating inspection is conducted every
refueling outage as part of the SONGS response (Reference 15) to Generic
Letter 98-04 (Reference 16).
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Containment Visual Inspection

As required by NEI 94-01 (Reference 2) and R.G. 1.163, part C.3 (Reference 1),
visual examinations are performed of accessible interior and exterior surfaces of
the containment system for structural deterioration. SCE to NRC letter dated
May 27, 2005 (Reference 24) committed SONGS to performing these visual
examinations every other refueling outage and prior to the 15 year Type A test
upon NRC approval of the 15 year extension on August 24, 2005 (reference 22).
Such visual examinations were conducted in RFO-12 (Jan - Feb 2003), RFO-13
(Sep - Dec 2004), and RFO-14 (Oct — Dec 2006) under SONGS procedure
S0O3-V-3.12 with no adverse findings. These examinations will be performed
prior to the next Type A test in RFO -16.

Previous Integrated Leakage Rate Test Results

Previous Type A tests confirmed that the SONGS reactor containment structure
has leakage well under acceptance limits and represents minimal risk to
increased leakage.

The commercial operation dates for Unit 2 and Unit 3 are August 18, 1983 and
April 1, 1984 respectively. Since then, SONGS has performed three operational
Type A tests for Unit 2 and Unit 3. The results are well within the leakage limit
and are presented in Appendix D of Enclosure 3.

The testing history and structural capability of the containment have established
that SONGS has had acceptable containment leakage rates, that the structural
integrity of containment is assured, and that there is negligible impact in
extending the Type A test interval on a one-time basis.

Plant Operational Performance

During power operation, instrument air leaks from air-operated valves inside
containment pressurize the containment building. Containment pressure and
conditions approaching the limits allowed by the Technical Specifications are
monitored. Because it is routinely necessary to reduce the increase in the
building internal pressure by periodic operation of the containment pressure
relief, a large pre-existing leak would make it unnecessary to periodically operate
the containment pressure relief (referred to as venting containment at SONGS.)
This change in operating pattern would be noticed by plant operators.

Although not as significant as pressure resulting from a Design Basis Accident,
the fact that the containment can be pressurized by leakage from air-operated
valves provides a degree of assurance of containment structural integrity (i.e., no
large leak paths in the containment structure). This feature complements the
various inspection requirements of the containment structure.
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Evaluation of Risk Impact
PRA Approach

10 CFR 50, Appendix J allows individual plants to extend Type A surveillance
testing requirements and to provide for performance-based leak testing. The
San Onofre Nuclear Generating Station Probabilistic Risk Assessment,
Evaluation of Risk Significance of ILRT Extension Based on the NEI Approach,
Revision 0, April 2005 (Reference 17) documents a risk-based evaluation of the
proposed change of the integrated leak rate test (ILRT) interval for the San
Onofre Nuclear Generating Station (SONGS). The proposed change would
impact testing associated with the current surveillance tests for Type A leakage
testing. No change to Type B or Type C testing is proposed at this time.

This evaluation for SONGS utilizes the guidelines set forth in NEI 94-01
(Reference 2), the methodology used in EPRI TR-104285 (Reference 13),
NUREG-1493 (Reference 8). The NEI guidance also considers the submittals
generated by other utilities. The assessment contained in this submittal
(Enclosure 3) utilizes the method set forth and utilizes metrics presented in the
NEI interim guidance (Reference 19). The regulatory guidance on the use of
probabilistic risk assessment (PRA) findings in support of a licensee request to a
plant’s licensing basis, RG 1.174 (Reference 3) is also utilized.

Using updated SONGS PRA data and post-accident dose results, Enclosure 3
evaluates the risk associated with various ILRT intervals as follows:

o 3 years — Interval based on the original requirements of 3 tests per
10 years.

) 10 years — interval based on 10 CFR 50 App J Option B
requirements.

o 15 years — This is the current test interval required for SONGS.

o 16 years - Proposed extended test interval is prior to start up from

the RFO-16 outage.

Note: The 10 year interval analysis is provided as additional information.
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4.2.1 Summary of Risk Results/Conclusions

The specific results from the main report (Enclosure 3) are summarized in Table 1 below. The Type A
contribution to LERF is defined as the contribution from Class 3b.

. Table 1
Summary of Risk Impact on Extending Type A ILRT Test Frequency
Risk Impact for 3-years |[Risk Impact for 10-years|Risk Impact for 15-years| Risk Impact for 16-years
(baseline) (current requirement)
Total integrated risk (person-rem/yr) 9.685 9.689 9.692 9.693
Type A testing risk (person-rem/yr)
combination of 3a and 3b 1.89E-3 6.31E-3 9.46E-3 1.01E-2
% total risk
(Type A / total) 0.020% 0.065% 0.098% 0.104%
Type A LERF (Class 3b) (per year) 1.70E-8 5.65E-8 8.48E-8 9.05E-8
Conditional Containment Failure
Probability (CCFP) ' 1.87E-1 1.94E-1 1.98E-1 1.99E-1
Changes due to extension from 15 years (current)
A Risk from current (Person-rem/yr) 5.79E-4
% Increase from current
(A Risk / Total Risk) 0.006%
A LERF from current (per year) _ 5.65E-9
A CCFP from current | 0.09%
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Table 1 (continued)
Summary of Risk Impact on Extending Type A ILRT Test Frequency

Changes due to extension from 10 years

A Risk from 10-year (Person-rem/yr) 3.48E-3

% Increase from 10-year

(A Risk / Total Risk) 0.036%
A LERF from 10-year (per year) 3.40E-8
A CCFP from 10-year 0.55%

Changes due to extension from 3 years (baseline)

A Risk from baseline
(Person-rem/yr) ' 7.53E-3

% Increase from baseline
(A Risk / Total Risk) 0.078%

A LERF from baseline
(per year) 7.35E-8

A CCFP from baseline 1.18%
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The results are discussed below:

The person-rem/year increase in risk contribution from extending the ILRT test frequency
from the current once-per-fifteen-year interval to once-per-sixteen years is 0.000579
person-rem/year.

The risk increase in LERF from extending the ILRT test frequency from the current once-
per-15-year interval to once-per-16 years is 5.65E-9/yr.

The change in conditional containment failure probability (CCFP) from the current once-
per-15-year interval to once-per-16 years is 0.09%.

The change in Type A test frequency from once-per-fifteen-years to once-per-sixteen-
years increases the risk impact on the total integrated plant risk by only 0.006%. Also,
the change in Type A test frequency from the original three-per-ten-years to once-per-
sixteen-years increases the risk only 0.078%. Therefore, the risk impact when compared
to other severe accident risks is negligible.

Reg. Guide 1.174 provides guidance for determining the risk impact of plant-specific
changes to the licensing basis. Reg. Guide 1.174 defines very small changes in risk as
resulting in increases of core damage frequency (CDF) below 10°/yr and increases in
LERF below 107/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 a
once-per-fifteen-years to a once per-sixteen-years is 5.65E-9/yr. Guidance in Reg.
Guide 1.174 defines very small changes in LERF as below 107/yr. Increasing the ILRT
interval from 15 to 16 years is therefore considered non-risk significant and the results
support this determination. In addition, the change in LERF resulting from a change in
the Type A ILRT test interval from a three-per-ten-years to a once per-sixteen-years is
7.35E-8/yr, is also below the guidance.

R.G. 1.174 also encourages the use of risk analysis techniques to help ensure and show
that the proposed change is consistent with the defense-in-depth philosophy.
Consistency with defense-in-depth philosophy is maintained by demonstrating that the
balance is preserved among prevention of core damage, prevention of containment
failure, and consequence mitigation. The change in conditional containment failure
probability was estimated to be 0.09% for the proposed change and 1.18% for the
cumulative change of going from a test interval of 3 in 10 years to 1 in 16 years. These
changes are small and demonstrate that the defense-in-depth philosophy is maintained.

In reviewing these results the SONGS Unit 3 analysis demonstrates that the change in plant
risk is small as a result of this proposed extension of ILRT testing. The change in LERF
defined in the analysis for the sensitivity study also indicates that the change in LERF is
within the acceptance criterion.

5.0
5.1

REGULATORY SAFETY ANALYSIS

No Significant Hazards Consideration

Southern California Edison (SCE) has evaluated whether or not a significant
hazards consideration is involved with the proposed amendment(s) by focusing

on the three standards set forth in 10CFR50.92, "Issuance of amendment," as
discussed below:
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Do the proposed changes involve a significant increase in the probability
or consequences of an accident previously evaluated?

Response: No

The proposed revision to Technical Specifications adds a one time
extension to the current interval for Type A testing (10CFRS50, Appendix J,
Option B, Integrated Leak Rate Testing). The current test interval of 15
years, based on past performance, would be extended on a one time
basis to 16 years from the last Type A test. The proposed extension to
Type A testing does not involve a significant increase in the probability or
consequences of an accident since research documented in
NUREG-1493, "Performance-Based Containment System Leakage
Testing Requirements," September 1995, has found that, generically, very
few potential containment leakage paths are not identified by Type B and
C tests. The NUREG concluded that reducing the Type A testing
frequency to once per twenty years was found to lead to an imperceptible
increase in risk. A high degree of assurance is provided through testing
and inspection that the containment will not degrade in a manner
detectable only by Type A testing. The most recent Type A test at Unit 3
shows leakage to be below acceptance criteria, indicating a leak tight
containment. Inspections required by the American Society of
Mechanical Engineers (ASME) Code Section XI (Subsections IWE and
IWL) and maintenance rule monitoring (10CFR50.65, "Requirements for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants) are
performed in order to identify indications of containment degradation that
could affect leak tightness. Type B and C testing required by Technical
Specifications will identify any containment opening such as valves that
would otherwise be detected by the Type A tests. These factors show
that a Type A test extension will not represent a significant increase in the
consequences of an accident.

Therefore, the proposed changes do not involve a significant increase in
the probability or consequences of an accident previously evaluated.

Do the proposed changes create the possibility of a new or different kind
of accident from any accident previously evaluated?

Response: No

The proposed revision to Technical Specifications adds a one time
extension to the current interval for Type A testing (10CFR50, Appendix J,
Option B, Integrated Leak Rate Testing). The current test interval of 16
years, based on past performance, would be extended on a one time
basis to 16 years from the last Type A test. The proposed extension to
Type A testing cannot create the possibility of a new or different type of
accident since there are no physical changes being made to the plant and
there are no changes to the operation of the plant that could introduce a
new failure mode creating an accident or affecting the mitigation of an
accident. Therefore, the proposed changes do not create the possibility
of a new or different kind of accident from any previously evaluated.
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3. Do the proposed changes involve a significant reduction in a margin of
safety?

Response: No

The proposed revision to Technical Specifications adds a one time
extension to the current interval for Type A testing (10CFR50, Appendix J,
Option B, Integrated Leak Rate Testing). The current test interval of 15
years, based on past performance, would be extended on a one time
basis to 16 years from the last Type A test. The proposed extension to
Type A testing will not significantly reduce the margin of safety. The
NUREG 1493, "Performance-Based Containment System Leakage
Testing Requirements," September 1995, generic study of the effects of
extending containment 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 C
testing. Regular inspections required by the American Society of
Mechanical Engineers (ASME) Code Section XI (Subsections IWE and
IWL) and maintenance rule monitoring (10CFR50.65, "Requirements for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants) will
further reduce the risk of a containment leakage path going undetected.

Therefore the proposed change does not involve a significant reduction in
a margin of safety.

Based on the above evaluations, SCE concludes that the proposed
amendment presents no significant hazards consideration under the
standards set forth in 10CFR50.92(c) and, accordingly, a finding of "no
significant hazards consideration” is justified.

Applicable Regulatory Requirements/Criteria

10 CFR 50.54(0) - "Primary reactor containments for water cooled power
reactors, other than facilities for which the certifications required under
50.82(a)(1) have been submitted, shall be subject to the requirements set forth
in appendix J to this part.”

10 CFR 50, Appendix A, General Design Criteria (GDC) 52 - "Capability for
containment leakage rate testing. The reactor containment and other equipment
which may be subjected to containment test conditions shall be designed so that
periodic integrated leakage rate testing can be conducted at containment design
pressure."

GDC 53 - "Provisions for containment testing and inspection. The reactor
containment shall be designed to permit (1) appropriate periodic inspection of all
important areas, such as penetrations, (2) an appropriate surveillance program,
and (3) periodic testing at containment design pressure of the leak tightness of
penetrations which have resilient seals and expansion bellows."
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GDC 54 - "Piping systems penetrating containment. Piping systems penetrating
primary reactor containment shall be provided with leak detection, isolation, and
containment capabilities having redundancy, reliability, and performance
capabilities which reflect the importance to safety of isolating these piping
systems. Such piping systems shall be designed with a capability to test
periodically the operability of the isolation valves and associated apparatus and
to determine if valve leakage is within acceptable limits."

10 CFR 50, Appendix J, "Primary Reactor Containment Leakage Testing for
Water-Cooled Power Reactors," Option B, "Performance-Based Requirements."

Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," September 1995.

NUREG-1493, "Performance-Based Containment Leak-Test Program,”
September 1995.

Analysis

The Containment Building, Containment penetrations, and Containment isolation
barriers are designed to permit periodic leakage rate testing as required by
General Design Criteria (GDC) 52, 53, and 54 of Title 10 Code of Federal
Regulations, Part 50, Appendix A.

10 CFR 50 Appendix J, was revised, effective October 26, 1995, to allow
licensees to choose containment leakage testing under Option A "Prescriptive
Requirements" or Option B "Performance-Based Requirements." In License
Amendment No. 135 (Unit 3) (Reference 7), SCE committed to testing as
required by 10 CFR 50, Appendix J, Option B, and in accordance with the
guidelines contained in Regulatory Guide 1.163, "Performance-Based
Containment Leak-Test Program, dated September, 1995." Regulatory Guide
1.163 specifies a method acceptable to the NRC for complying with Option B by
approving the use of Nuclear Energy Institute (NEI) 94-01 and ANSI/ANS-
56.8-1994 (Reference 14) subject to several regulatory positions in the guide.

Exceptions to the requirements of RG 1.163, are allowed by 10 CFR 50,
Appendix J, Option B, Section V.B, "Implementation," which states,

"The Regulatory Guide or other implementing document used by a licensee, or
applicant for an operating license, to develop a performance based
leakage-testing program must be included, by general reference, in the plant
technical specifications. The submittal for technical specification revisions must
contain justification, including supporting analyses, if the licensee chooses to
deviate from methods approved by the Commission and endorsed in a
regulatory guide."

Therefore, this application does not require an exemption to Option B.

In conclusion, based on the considerations discussed above, (1) there is
reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, (2) such activities will be
conducted in compliance with the Commission's regulations, and (3) the
issuance of the amendments will not be inimical to the common defense and
security or to the health and safety of the public.
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ENVIRONMENTAL CONSIDERATION

Southern California Edison (SCE) has determined that the proposed amendment
would change requirements with respect to the installation or use of a facility
component located within the restricted area, as defined in 10CFR20, or would
change an inspection or surveillance requirement. SCE has evaluated the
proposed changes and has determined that the changes do not involve (i) a
significant hazards consideration, (ii) a significant change in the types or
significant increase in the amount of effluent that may be released offsite, or (iii)
a significant increase in the individual or cumulative occupational radiation
exposure. Accordingly, the proposed change meets the eligibility criterion for
categorical exclusion set forth in 10CFR51.22 (c)(9). Therefore, pursuant to
10CFR51.22 (b), an environmental assessment of the proposed change is not
required.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50, Appendix J, Option B, as modified by approved exemptions.
This program shall be in accordance with the guidelines contained
in Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program", dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test
performed after the September 10, 1995 Type A Test shall be
performed no later than September 9, 2010.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, P,, is 45.9 psig (P, will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, L,, at P,, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
< 1.0 L,. During the first unit startup following testing
in accordance with this program, the leakage rate acceptance
criteria are < 0.60 L, for the Type B and Type C tests and
< 0.75 L, for the Type A tests;

b. Air Tock testing acceptance criteria are:
1) Overall air lock leakage rate is < 0.05 L, when tested
at = P,.
2) For each door, the leakage rate is < 0.01 L, when

pressurized to > 9.0 psig.

(continued)
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5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50, Appendix J, Option B, as modified by approved exemptions.
This program shall be in accordance with the guidelines contained
in Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program", dated September 1995 as modified by the following

exception:

NET 94-01 - 1995, Section 9.2.3: The first Type A Test
performed after the September 10, 1995 Type A Test shall be

performed re—tater—than——September—95—264+0= prior to startup
from the Unit 3 Cycle 16 refueling outage, which is
scheduled to commence in the fall of 2010 and to end in the
first quarter of 2011. SONGS Unit 3 shall not operate past
September 9, 2011 until the Type A Test is satisfactorily
completed.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, P,, is 45.9 psig (P, will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, L,, at P,, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a.

The Containment overall leakage rate acceptance criterion is
< 1.0 L,. During the first unit startup following testing
in accordance with this program, the lTeakage rate acceptance
criteria are < 0.60 L, for the Type B and Type C tests and

< 0.75 L, for the Type A tests;

Air lock testing acceptance criteria are:

1)

2)

Overall air lock leakage rate is < 0.05 L, when tested
at = P

ae

For each door, the leakage rate is < 0.01 L, when
pressurized to > 9.0 psig.

(continued)
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5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50, Appendix J, Option B, as modified by approved exemptions.
This program shall be in accordance with the guidelines contained
in Regulatory Guide 1.163, "Performance-Based Containment lLeak-Test
Program", dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test
performed after the September 10, 1995 Type A Test shall be
performed prior to startup from the Unit 3 Cycle 16
refueling outage, which is scheduled to commence in the fall
of 2010 and to end in the first quarter of 2011. SONGS Unit
3 shall not operate past September 9, 2011 until the Type A
Test is satisfactorily completed.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, P,, is 45.9 psig (P, will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, L,, at P,, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
< 1.0 L,. During the first unit startup following testing
in accordance with this program, the leakage rate acceptance
criteria are < 0.60 L, for the Type B and Type C tests and
< 0.75 L, for the Type A tests;

b. Air Tock testing acceptance criteria are:
1) Overall air lock leakage rate is < 0.05 L, when tested
at > P,.
2) For each door, the leakage rate is < 0.01 L, when

pressurized to > 9.0 psig.

(continued)
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Evaluation of Risk Significance of ILRT Extension Based on
the NEI Approach

1.0 PURPOSE

The purpose of this report i1s to provide an estimation of the change in risk associated with
extending the Type A integrated leak rate test (ILRT) interval beyond the current I3 years' (o 16
years for the San Onofre Nuclear Generating Station (SONGS) Unit 3. Specifically, this report
utilizes the methodology identified by the Nuclear Energy Institute (NEI)". Similar assessments
of the proposed change for an extension to 15 years are documented in References 3 and 4 and
serve as the bases for this document. The evaluation found in Reference 3 is consistent with
similar assessments performed for Comanche Peak’, Indian Point 3 (IP3) plant®’, Crystal River
3 (CR3)8 and St. Lucie” which were also approved by the NRC. References 4 and 9 are based on

the NEI evaluation technique (Reference 2).

This report examines a baseline analysis using the NEI-based method and includes a sensitivity
case that addresses the risk impact including extemmal events (Appendix A). The intact
containment dose and doses for Classes 6, 7 and 8§ are developed in Appendix B. An evaluation
of the embedded liner degradation potential is performed consistent with that provided in
Reference 3 and is documented in Appendix C. SONGS experience related to Type A testing is
also provided in Appendix D.

1.I SUMMARY OF THE ANALYSIS

10 CFR 50, Appendix I'° allows individual plants to extend Type A surveillance testing
requirements and to provide for performance-based leak testing. This report documents a risk-
based evaluation of the proposed change of the ILRT interval for the SONGS Unit 3. The
proposed change would impact testing associated with the current surveillance tests for Type A
leakage, procedure S03-V-3. 12" for Unit 3. No change to Type B or Type C testing is proposed.

This analysis utilizes the guidelines set forth in NEI 94-01 "2 the methodology used in EPRI TR-
104285"" and NUREG-1493'*. The NEI guidance also considers the submittals generated by
other utilities. The assessment contained in this document utilizes the method and metrics set
forth in Reference 2 supported by the metrics identified in Reference 12.

The regulatory guidance on the use of probabilistic risk assessment (PRA) findings in support of
a licensee request to a plant’s licensing basis, RG 1.174" is also utilized. The analysis utilizes
the recent updated SONGS PRA results provided in References 16 and 17. This calculation
evaluates the risk associated with various ILRT intervals as follows:

e 3 years — Interval based on the original requirements of 3 tests per 10 years

e [0 years — Test interval specified by 10 CFR 50, Appendix J, Option B

e 15 years — This is the current test interval approved for SONGS Unit 3

® 16 years — Proposed extended test interval for Unit 3
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1.2 SUMMARY OF RESULTS/CONCLUSIONS

The specific results are summarized in Table 1 below. The Type A contribution to LERF is
defined as the contribution from Class 3b.

The detailed calculations performed to support this report were of a level of mathematical
significance necessary to calculate the results recorded. However, the tables and 1llustrational

calculation steps presented may present rounded values to support readability.
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Table |
Summary of Risk Impact on Extending Type A ILRT Test Frequency

Risk Impact for 3-years |Risk Impact for 10-yearsjRisk Impact for 15-years| Risk Impact for 16-years
(baseline) : {(current requirement)

Total integrated risk (person-rem/yr) 9.685 9.689 9.692 9.693

Type A testing risk (person-rem/yr)
combination of 3a and 3b 1.89E-3 6.31E-3 9.46E-3 1.01E-2

% total risk
(Type A/ total) 0.020% 0.065% 0.098% : 0.104%

Type A LERF (Class 3b) (per year)
Taken from Table 18 1.70E-8 5.65E-8 8.48E-8 9.05E-8

Conditional Containment Failure
Probability (CCFP)
Taken from Table 19 1.87E-1 1.94E-1 1.98E-1 1.99E-1

Changes due to extension from 15 years (current)

A Risk from current (Person-rem/yr) : 5.79E-4

% Increase from current

(A Risk / Total Risk) ' _ : o ' 0.006%
A LERF from current (per year) : ' L 5.65E-9
A CCFP from current ' _ o _ 0.09%
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Evaluation of Risk Significance of ILRT Extension Based on
the NEI Approach

Summary of Risk Impact on Extending Type A ILRT Test Frequency

Changes due to extension from 10 years

A Risk from [0O-year (Person-rem/yr) 3.48E-3
% Increase from 10-year

(A Risk / Total Risk) 0.0306%
A LERF from. 10-year (per year) 340E-8
A CCFP from 10-year 0.55%
Changes due to extension from 3 years (

A Risk from baseline

(Person-rem/yr) 7.53E-3
% Increase from baseline

(A Risk / Total Risk) 0.078%
A LERF from baseline

(per year) 7.35E-8
A CCFP from baseline 1.18%
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The results are discussed below:

The person-rem/year increase in risk contribution from extending the ILRT test
frequency from the current once-per-fifteen-year interval to once-per-sixteen years is
0.000579 person-rem/year.

The risk increase in LERF from extending the ILRT test frequency from the current once-
per-15-year interval to once-per-16 years is 5.65E-9/yr.

The change in conditional containment failure probability (CCFP) from the current once-
per-15-year interval to once-per-16 years is 0.09%.

The change in Type A test frequency from once-per-fifteen-years to once-per-sixteen-
years increases the risk impact on the total integrated plant risk by only 0.006%. Also, the
change in Type A test frequency from the original three-per-ten-years to once-per-
sixteen-years increases the risk only 0.078%. Therefore, the risk impact when compared
to other severe accident risks is negligible.

Reg. Guide 1.174 provides guidance for determining the risk impact of plant specific
Lhdl‘lUCS to the licensing basis. Reg. Guide 1.174 defines ver y SIT)d” changes in risk as
1esultm0 in mueases of core damaoe frequency (CDF) below 10 '[yr dnd increases in
LERF below 10 ’1yr. 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 a once-per-fifteen-years to a once per-sixteen-years is 5 63E 9/yr. Guidance in Reg.
Guide 1.174 defines very small changes in LERF as below 10° "/yr, increasing the ILRT
interval from 15 to 16 years is therefore considered non-risk si gnificant and the results
support this determination. In addition, the change in LERF resulting from a change in
the Type A ILRT test interval from a three-per-ten-years t0 a once per-sixteen-years is
7.35E-8/yr, is also below the guidance.

R.G. 1.174 also encourages the use of risk analysis techniques to help ensure and show
that the proposed change 1s consistent with the defense-in-depth philosophy. Consistency
with defense-in-depth philosophy is maintained by demonstrating that the balance is
preserved among prevention of core damage, prevention of containment failure, and
consequence mitigation. The change in conditional containment failure probability was
estimated to be 0.09% for the proposed change and 1.18% for the cumulative change of
going from a test interval of 3 in 10 years to | in 16 years. These changes are small and
demonstrate that the defense-in-depth philosophy is maintained.

In reviewing these results the SONGS Unit 3 analysis demonstrates that the change in plant risk
is small as a result of this proposed extension of ILRT testing. The change in LERF defined in
the analysis for the sensitivity studies also indicate that the change in LERF is within the
acceptance criterion.
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2.0 DESIGN INPUTS

The SONGS PRA is intended to provide “best estimate” results that can be used as mput when

making risk informed decisions.

The PRA report provides the most recent results for the

SONGS PRA. The inputs for this calculation come from the information documented in the
SONGS PRA and the level 2 update (References 16 and 17). The SONGS plant damage states
are summarized in Table 2.

Table 2-
SONGS Plant Damage States
Plant Damage Representative Sequence Frequency
State (/yr)
PDS 1 Transient with Loss of Secondary Heat Removal 7.7E-06
Transient with Loss of Secondary Heat Removal, and Loss of Containment
PDS2 Spray Recirculation 4.4E-09
Transient with Loss of Secondary Heat Removal, and Loss of Containment
PDS 3 Heat Removal 4.0E-07
PDS 4 Transient/SSL with Loss of HPS! in Recirculation 7.2E-08
Transient/SSL with Loss of HPSI in Recirculation, and Loss of Containment
PDS 5 Heat Removal : 7.6E-14
Transient/SSL with Loss of HPSI in Recirculation, Loss of Secondary Heat
PDS 6 Remeoval, and Loss of Containment Spray Recirculation 8.1E-07
Transient with Loss of HPSI/LPSI Injection and Loss of Containment Heat
PDS 7 Removal 5.1E-06
Transient with Loss of HPSI/LPSI Injection, Loss of Secondary Heat
PDS 8 Removal and Loss of Containment Heat Removal 9.2E-07
PDS 9 Small LOCA with Loss of Containment Spray Recirculation 5.9E-09
PDS 10 Small LOCA with Loss of Containment Heat Removal 1.1E-07
PDS Il Small LOCA with Loss of Secondary Heat Removal 4.3E-07
PDS 12 Small LOCA with Loss of HPSI Recirculation 0.0E+00

RSC 07-05

Printed: 07/25/2007




Evaluation of Risk Significance of ILRT Extension Based on

the NEI Approach

Table 2 (Continued)
SONGS Piant Damage States

Plant Damage Representative Sequence Frequency
State (/yr)

Small LOCA with Loss of HPSI Recirculation, and Loss of Containment

PDS 13 Spray Recirculation S.1E-06
Small LOCA with Loss of HPSI Recirculation. and Loss of Containment Heat

PDS 14 Removal 0.0E~+00
Small LOCA with Loss of HPS1 Recirculation and Loss of Secondary Heat

PDS 15 Removal 2.9E-07
Small LOCA with Loss of HPSI Recirculation, Loss of Secondary Heat

PDS 16 Removal, and Loss of Containment Spray Recirculation 3.3E-06
Small LOCA with Loss of HPSI Recirculation, Loss of Secondary Heat

PDS 17 Removal, and Loss of Containment Heat Removal 5.7E-08

PDS 1§ Small LOCA with Loss of HPSI/LPSI Injection 1.1E-07

PDS 19 Large/Medium LOCA with Loss of Core Heat Removal 2.3E-07
Large/Medium LOCA with Loss of Core Heat Removal, and Loss of

PDS 20 Containment Spray Recirculation 1.9E-10

PDS 21 Large/Medium LOCA with Loss of Core and Containment Heat Removal 34E-09

PDS 22 Large/Medium LOCA with Loss of HPSI recirculation 1.5E-07
Large/Medium LOCA with Loss of HPSI recirculation, and Loss of

PDS 23 Containment Spray Recirculution 3.1E-10
Large/Medium LOCA with Loss of HPSI recirculation, and Loss of :

PDS 24 Containment Heat Removal 8.9E-10

PDS 25 Large/Medium LOCA with Loss of HPSI/LPSI Injection 1.3E-10

PDS 26 Transient/LOCA with Loss of Containment Isolation and Heat Removal 7.0E-08

PDS 27 Interfacing System LOCA (ISLOCA) Initiating Event 4.8E-08
Steam Generator Tube Rupture (SGTR) Initiating Event, No Stuck Open

PDS 28 Relief Valve (SORV) 6.3E-08
Steam Generator Tube Rupture (SGTR) Initiating Event, with Stuck Open

PDS 29 Relief Valve (SORV) 5.1E-08
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Table 2 (Continued)
SONGS Piant Damage States

Plant Damage Representative Sequence Frequency
State (/yr)
TOTAL 3.004E-5

In order to develop a plant damage state person-rem dose it is necessary to associate each plant
damage state with an associated release of radionuclides and from this information to calculate
the associated dose.

The IP3 submittal (Reference 6) utilizes a multiplication factor to adjust the design basis leakage
value (L,) that is based on generic information that relates dose to leak size. The CR3 submittal
(Reference 8) utilized plant-specific dose estimates based on the predicted level 2 analysis
results.

The SONGS PRA (References 16 and 17) contains the necessary information to convert the plant
damage states to release categories. Using this information, the plant damage states are mapped
to the six release categories: B, D, G, L, T, and W. In addition, the fraction of intact containment-
cases 1s determined using the split fraction information contained in References 16 and 17.

The SONGS PRA (References 16 and 17) release categories are defined by the reiease fraction
of major radionuclides. The release fractions provided for SONGS are used to match the dose
results from a surrogate NUREG-1150 plant (Surry) in order to identify the dose associated with
each release category. This approach was utilized in the performance of a sensitivity study
associated with accident sequence dose terms documented in Reference 4. The intact
containment dose is developed using intact containment leakage rate information for SONGS.
The development of the dose information is provided in Appendix B. The SONGS release
category dose information is presented in Table 3.

RSC 07-05 8 . Printed: 07/25/2007




Evaluation of Risk Significance of ILRT Extension Based on
the NEI Approach

Table 3
Release Category Radionuclide Fraction

Release Representative | Frequency
Category Sequence (/yr) Noble Gas'| Todine' | Cesium' [Tellurium'|Strontium'
IC-1(S) - 245E-05 | NA° NA NA NA NA
B’ SGTR-20 9.67E-07 2.0E-3 4.0E-5 | 3.0E-5 | 3.0E-5 2.0E-6
D* SGTR2-66 5.07E-08 6.4E-1 34E-1 | 1.6E-1 2.7E-1 5.0E-3
G’ SBO-17 3.26E-07 31E-1 3.2E-2 | 3.2E-2 5.0E-2 1.0E-3
L LOP-48 3.57E-06 29E-1 3.0E-3 | 3.0E-4 1.0E-4 2.0E-6
T’ VSEQ-2 4.79E-08 1.OE+0 9.0E-1 | 8.9E-1 S.6E-1 1.3E-2
wh MLO-20 5.82E-07 2.0E-3 2.0E-5 | 2.0E-5 | 2.0E-5 6.0E-6
I. Contributing fission product groups are discussed in Reference 3.
2. Release fractions not necessary for this calculation.
3. Release category B is defined by containment bypassed with less than 0.1% of volatiles released.
4. Release category D is defined by containment bypassed with up to 10% of volatiles released.
5. Release category G is defined by early or isolation failure, containment failure prior to or at vessel faiture with up
to 10% of volatiles released.
6. Release category L is defined by late containment failure with up to 1% of volatiles released.
7. Release category T is defined by containment bypassed with greater than 10% of volatiles released.
8. Release category W is defined by late containment failure with more than 10% of volatiles released.

Other inputs to this calculation include JLRT test data from NUREG-1493 (Reference 14) and
the EPRI report (Reference 13) and are referenced in the body of the calculation.

3.0 ASSUMPTIONS

l.

O]

tn

The maximum containment leakage for EPRI Class 1 (Reference 13) sequences is 1 L,
(Type A acceptable leakage) because a new Class 3 has been added to account for
increased Jeakage due to Type A inspections.

The maximum containment leakage for Class 3a (Reference 2) sequences is 10 La based
on the NEI guidance and previously approved methodology (References 5, 6 and 8).

The maximum containment leakage for Class 3b sequences is 35 La based on the NEI
guidance (Reference 2) and previously approved methodology (References 5, 6 and 8).

Class 3b is conservatively categorized LERF based on the NEI guidance and previously
approved methodology (References 5, 6 and §).

Containment leakage due to EPRI Classes 4 and 5 are considered negligible based on the
NEI guidance and the previously approved methodology (References 5, 6 and 8).
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6. The containment releases are not impacted with time.

7. The containment releases for EPRI Classes 2, 6. 7 and 8 are not impacted by the ILRT
Type A Test frequency. These classes already include containment failure with release
consequences equal or greater than those impacted by Type A.

8. Because EPRI Class 8 sequences are containment bypass sequences, potential releases

are directly to the environment. Therefore, the containment structure will not impact the
release magnitude.

4.0 CALCULATIONS

This calculation applies the SONGS PRA release category information in terms of frequency and
person-rem estimates to estimate the changes in risk due to increasing the ILRT test interval.
The changes in risk are assessed consistent with the guidance provided in the NEI interim
guidance document (Reference 2). This approach considers other similar analyses presented in
EPRI TR-104285 (Reference 13) and NUREG-1493 (Reference 14).

The detailed calculations performed to support this report were of a level of mathematical
significance necessary to calculate the results recorded. However, the tables and illustrational
calculation steps presented may present rounded values to support readability. Exact values are
presented enclosed in braces, { }, where more precision is necessary to represent results. .

4.1 CALCULATIONAL STEPS

The analysis employs the steps provided in Reference 2 and uses risk metrics presented in
Reference 15 to evaluate the impact of a proposed change on plant risk. These measures are the
change in release frequency, the change in risk as defined by the change in person-rem, the

change in LERF and the change in the conditional containment failure probability.

Reference 15 also lists the change in core damage frequency as a measure to be considered.
Since the testing addresses the ability of the containment to maintain its function, the proposed
change has no measurable impact on core damage frequency. Therefore, this attribute remains
constant and has no risk significance.

The overall analysis process is outlined below:
* Define and quantify the baseline plant damage classes and person-rem estimates.
e Calculate baseline leakage rates and estimate probability to define the analysis baseline.
e Develop baseline population dose (person-rem) and population dose rate (person-rem/yr).
e Modify Type A leakage estimate to address extension of the Type A test frequency and

calculate new population dose rates, LERF and conditional containment failure
probability.
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e Compare analysis metrics to esumate the impact and significance of the increase related
to those metrics.

The first step in the analysis is to define the baseline plant damage classes and person-rem dose
measures. Plant damage state information is developed using the SONGS PRA (References 17
and 18) results. The plant damage state information and the results of the containment analysis
are used to define the representative sequences. The population person-rem dose estimates for
the key plant damage classes are based on the application of the method presented in Appendix B
and consistent with the approach used in Reference 4.

The product of the person-rem for the plant damage classes and the frequency of the plant
damage state are used to estimate the annual person-rem for the plant damage state. Summing
these estimates produces the annual person-rem dose based on the sequences defined in the PRA.

The PRA plant damage state definitions considered isolation failures due to Type B and Type C
faults and examine containment challenges occurring after core damage and/or reactor vessel
failure. These sequences are grouped into key plant damage classes. Using the plant damage
state information, bypass, isolation failures and phenomena-related containment failures are
identified. Once identified, the sequence was then classified by release category detfinitions
specified in Reference 13. With this information developed. the PRA baseline inputs are
completed.

The second step expands the baseline model to address Type A leakage. The PRA did not
directly address Type A (liner-related) faults and this contribution must be added to provide a
complete baseline. In order to define leakage that can be linked directly to the Type A testing, it
1s important that only failures that would be identified by Type A testing exclusively be included.

Reference 2 provides the estimate for the probability of a leakage contribution that could only be
identified by Type A testing based on industry experience. This probability is then used to adjust
the intact containment category of the SONGS PRA to develop a baseline model including Type
A faults.

The release, in terms of person-rem, is developed based on information contained in Appendix B
and is estimated as a leakage increase relative to allowable dose (L) defined as part of the ILRT.

The predicted probability of Type A leakage is then modified to address the expanded time
between testing. This 1s accomplished by a ratio of the existing testing interval and the proposed
test interval. This assumes a constant failure rate and that the failures are randomly dispersed
during the interval between the test.

The change due to the expanded interval is calculated and reported in terms of the change in
release due to the expanded testing interval, the change in the population person-rem and the
change in large early release frequency. The change in the conditional containment failure
probability is also developed. From these comparisons, a conclusion is drawn as to the risk
significance of the proposed change.

Using this process, the following were performed:
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I. Map the SONGS release categories into the 8 release classes defined by the EPRI Report
- (Reference 13).

2. Calculate the Type A leakage estimate to define the analysis baseline.

3. Calculate the Type A leakage estimate to address the current inspection frequency.

4. Modify the Type A leakage estimates to address extension of the Type A test interval.

n

Calculate increase in risk due to extending Type A inspection intervals.

6. Estimate the change in LERF due to the Type A testing.

7. Estimate the change in conditional containment failure probability due to the Type A

testing.

4.2 SUPPORTING CALCULATIONS

Step 1: Map the Level 3 release categories into the 8 releasce clusses defined by the EPRI Report

EPRI Report TR-104285 (Reference 13) defines eight (8) release classes as presented in Table 4.

Table 4

Containment Failure Classifications (from Reference 13)

_Failure ... Description Interpretation for Aé_signing SONGS Release
"Classification - - S Category S
l Containment remains intact with containment Intact containment bins

initially isolated
2 Dependent failure modes or common cause Isolation faults that are related to a loss of
failures power or other isolation failure mode that is
not a direct failure of an isolation component
3 Independent containment isolation failures due | Isolation failures identified by Type A
to Type A related failures testing
4 Independent containment isolation failures due | Isolation failures identified by Type B testing
to Type B related failures
5 Independent containment isolation failures due | lIsolation failures identified by Type C testing
to Type C related failures
6 Other penetration failures Other faults not previously identified
7 Induced by severe accident phenomena Early containment failure sequences as a
result of hydrogen burn or other early
phenomena
8 Bypass Bypass sequence or SGTR
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Table S presents the SONGS release category mapping for these eight accident classes. Person-
rem per year 1s the product of the frequency and the person-rem.

Table 5
SONGS PRA Release Category Grouping to EPRI Classes (as described in Reference 13)
Person-
Class Description | Release Category | Frequency | Person-Rem Rem/yr
1 No containment failure IC-1(S) 2.45E-3 1.70E+2 4.17E-3
5 Lzll'ge containment None _ !
1solation failures
A Small 1solation failures Not _
~d (liner breach) None addressed a 0.00E+0
A Large isolation failures Not N R
3b (lier breach) None addressed . 0.00E+0

4 Small isolation fatlures - None
failure to seal (type B) &

5 Small 1solation failures - None i
) failure to seal (type C)

Containment isolation
6 |failures (dependent failure, G 3.26E-07 2.06E+06" 7.00E-01
personnel errors)

Severe accident
7  |phenomena induced failure L,W 4.15E-06 1.62E+06° | 6.73E+00
(early and late)

8 Containment bypass B,D, T 1.07E-06 2.14E+06” 2.28E+00

Total 3.00E-05 | - 9.684

1. € represents a probabilistically insignificant value.
The value presented represents an average of the contributing release categories and is developed in
Appendix B.

1

Step 2: Calculate the Type A leakage estimate to define the analysis baseline (3 year test
interval)
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As displayed in Table 5 the SONGS PRA did not identify any release categories specifically
associated with EPRI Classes 3. 4, or 5. Therefore each of these classes must be evaluated for
applicability to this study.

Class 3:

Containment failures in this class are due to leaks such as liner breaches that could only be
detected by performing a Type A ILRT. In order to determine the impact of the extended testing
mterval. the probability of Type A leakage must be calculated.

In order to better assess the range of possible leakage rates. the Class 3 calculation is divided into
two classes. Class 3a is defined as a small liner breach and Class 3b is defined as a large liner
breach. This division is consistent with the NEI guidance (Reference 2) and the previously
approved methodology (References 5, 6 and §). The calculation of Class 3a and Class 3b
probabilities is presented below.

Calculation of Class 3a Probability

The data presented in NUREG-1493 (Reference 14) is also used to calculate the probability that
a liner leak will be small (Class 3a). The data found in NUREG-1493 states that 144 IILRTs
were conducted. The data reported that 23 of 144 tests had allowable leak rates in excess of
1.0L,. However, of the 23 events that exceeded the test requirements, only 4 were found by an
ILRT, the others were found by Type B and C testing or were identified as errors in test
alignments.

Data presented in Reference 2, taken since 1/1/1995, increases this database to a total of 5 Type
A leakage events in total of 182 events. Using the data a mean estimate for the probability of
leakage is determined for Class 3a as shown in Equation 1.

Priassza =

182

This probability, however, is based on three tests over a 10-year period and not the one per
fifteen-year frequency currently employed at SONGS (Reference 1). The probability (0.0275)
must be adjusted to reflect this difference and is adjusted in step 3 of this calculation.

Multiplying the CDF times the probability of a Class 3a leak develops the Class 3a frequency
contribution in accordance with guidance provided in Reference 2. This is conservative since
part of the CDF already includes LERF sequences. The CDF for SONGS is {3.004E-5/yr} as
presented in Table 2.

Therefore the frequency of a Class 3a failure is calculated as:
FREQ(jsss30 = PROB,,... X CDF = 0.0275 x 3.004E-5/yr = 8.254E-7/yr (eq. 2)

Calculation of Class 3b Probability

RSC 07-05 14 Printed: 07/25/2007



Evaluation of Risk Significance of ILRT Extension Based on
the NE1 Approach

To calculate the probability that a liner leak will be large (Class 3b) use was made of the data
presented in the calculation of Class 3a. Of the events identified in NUREG-1493 (Reference
I4), the largest reported leak rate from those 144 tests was 21 times the allowable leakage rate
(L,). Since 21 L, does not constitute a large release. no large releases have occurred based on the
144 TLRTs reported in NUREG-1493. The additional data point was also not considered to
constitute a large release.

To estimate the failure probability given that no failures have occurred. the guidance provided in
Reference 2 suggests the use of a non-informative prior. This approach essentially updates a
uniform distribution (no bias) with the available evidence (data) to provide a better estimation of
an event.

A beta distribution is typically used for the uniform prior with the parameters ¢=0.5 and p=I.
This 1s then combined with the existing data (no Class 3b events, 182 tests) using Equation 3.

i+ 0405 05
N+J 182+1 183

pC‘In.\'.\'?ab -

=0.00273 (eq. 3)

where: N is the number of tests, n is the number of events (faults) of interest, ¢, [} are the
parameters of the non-informative prior distribution. From this solution, the frequency for Class
3b is generated using Equation 4 and is adjusted appropriately in step 3.

FREQc1ss3n = PROB... X CDF = 0.00273 x 3.004E-5/yr = 8.209E-8/yr (eq. 4)
Class 4:

This group consists of all core damage accident accidents for which a failure-to-seal containment
1solation failure of Type B test components occurs. By definition, these failures are dependent on
Type B testing, and Type A testing will not impact the probability. Therefore this group is not
evaluated any further, consistent with the approved methodology.

Class 5:

This group consists of all core damage accident accidents for which a failure-to-seal containment
isolation failure of Type C test components occurs. By definition, these failures are dependent on
Type C testing, and Type A testing will not impact the probability. Therefore this group is not
evaluated any further, consistent with the approved methodology.

Class 6:

The Class 6 group is comprised of isolation faults that occur as a result of the accident sequence
group p q

progression. The leakage rate is not considered large by the PRA definition and therefore it is

placed into Class 6 to represent a small isolation failure and identified in Table 5 as Class 6.

FREQ,1s56 = 3.26E-7/yr | (eq. 5)

Class 1:
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Although the frequency of this class is not directly impacted by Type A testing, the PRA did not
model Class 3 failures, and the frequency for Class | should be reduced by the estimated
frequencies in the new Class 3a and Class 3b in order to preserve the total CDF. The revised
Class 1 frequency is therefore:

FREQClnSSl = FREchussl — (FREQC1;1553;1 + FREQC]HSS3b) (eq 6)
FREQiss1 = 2.45E-5/yr ~ (8.254E-7/yr + 8.209E-8/yr) = 2.359E-5/yr (eq. 7)
Class 2:

The SONGS PRA did not identify any contribution to this group above the quantification
truncation.

Class 7:

The frequency of Class 7 is the sum of those release categories identified in Table 5 as Class 7.
FREQcss7 = 4. 15E-6/yr (eq. 8)
Class 8:

The frequency of Class 8 is the sum of those release categories identified in Table 5 as Class 8.
FREQ¢iasss = [.OTE-6/yr (eq. 9)

Table 6 summarizes the above information by the EPRI defined classes. This table also presents
dose exposures calculated using the methodology described in Appendix B. For Class 1, 3a and
3b, the person-rem is developed based on the design basis assessment of the intact containment
also developed in Appendix B.

The Class 3a and 3b doses are represented as 10L, and 351, respectively. Table 6 also presents
the person-rem frequency data determined by multiplying the failure class frequency by the
corresponding exposure.
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the NEI Approach

Table 6
Baseline Risk Profile
Class Description Frequency Person-rem Person-rem Person-rem
(/yr) (calculated)' (from L, (/yr)
factors)
] No containment failure 2.36E-03 1.70E+2° 4.01E-3
2 Lprge .comm.nmenl 0.00E+00
isolation fatlures
3 Small isolation failures 8.25E-07 1.70E+3" 1.40E-3
(liner breach)
3b Large 'xsolzmon failures 82 1E-08 5 05F+3° 4.89F-4
(liner breach)
4 Sl‘n.all isolation failures - 0.00E+00
failure to seal (type B)
- Small isolation failures -
> failure to seal (type C) 0.00E+00
Containment isolation )
6 failures (dependent failure, 3.26E-07 2.06E+6" 7.00E-1
personnel errors)
Severe accident '
7 phenomena induced failure 4.15E-06 1.62E+6° 6.73E+0
(early and late)
8 Containment bypass 1.07E-06 2. 14E+6° 2.28E+0
Total 3.00E-05 9.685
1. From the method presented in Appendix B.
3. 1 tumes L, dose value calculated in Appendix B.
3. & represents a probabilistically insignificant value.
4. 10timesL,.
35 times L.

N

Appendix B.

RSC07-05 -
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The value presented represents an average of the contributing release categories and is developed in
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The percent risk contribution due to Type A testing 1s defined as follows:

FoRisKease =[( Class3ag.s: + Class3buas:) / Totalpse] x 100 (eq. 10)
Where:

Class3ag.se = Class 3a person-rem/year =1.404E-3 person-rem/year

Class3by. = Class 3b person-rem/year = 4.887E-4 person-rem/year

Totals. = total person-rem year for baseline interval = 9.685 person-renv/year (Table 6)
eRisKasse = [(1.404E-3 + 4.887E-4) / 9.685] x 100 = 0.020% (eq. 11)
Step 3: Calculate the Tvpe A leakage estimate to address the current inspection interval

The current surveillance testing requirements as proposed in NEI 94-01 (Reference 12) for Type
A testing and allowed by 10 CFR 50, Appendix J (Reference 10) is at Jeast 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 1.0L;).

According to References 2 and 14, extending the Type A ILRT interval from 3-in-10 years to 1-
in-10 years will increase the average time that a leak detectable only by an ILRT goes undetected
from 18 to 60 months. Multiplying the testing interval by 0.5 and multiplying by 12 to convert
from “years” to “months” calculates the average time for an undetected condition to exist.

‘The increase for a 10-yr ILRT interval is the ratio of the average time for a failure to detect for
the increased ILRT test interval (from 18 months to 60 months) multiplied by the existing Class
3a probability as shown in Equation 12.

A similar calculation is performed for the Class 3b probability as presented in Equation 13.
5[ 60 .
Pcrassn (103) = 0.00273 x s =0.0091 (eq. 13)

Risk Impact due to 10-year Test Interval

Based on the previously approved methodology (References 5. 6 and 8) and the NEI guidance
(Reference 2), the increased probability of not detecting excessive leakage due to Type A tests
directly impacts the frequency of the Class 3 sequences. -

Consistent with Reference 2 the risk contribution is determined by multiplying the Class 3
accident frequency by the increase in the probability of leakage. Additionally the Class 1
frequency is adjusted to maintain the overall core damage frequency constant. The results of this
calculation are presented in Table 7 below.
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Table 7
Risk Profile for Once in Ten Year Testing
Class Description Frequency (/yr} | Person-rem : Person-rem (/yr)
1 No Containment Failure' 2.15E-5 1.70E+2 3.65E-3
” Large Containment lsolation 3
- Failures £
34 Small Isolation Failures (Liner 2 75E-6 | 70E+3 4.68E-3
breach)

Large Isolation Failures (Liner

2.74E-7 5.95E+3 1.63E-3
breach)

Small isolation failures - failure
to seal (type B)

- Small isolation failures - failure
to seal (type C)

Containment Isolation Failures
6 (dependent failure. personnel 3.26E-7 2.06E+6" 7.00E-1
errors)

Severe Accident Phenomena < L .
7 Induce Failure (Early and Late) 4.15E-6 1.62E+6 0.73E+0

8 Containment Bypass 1.07E-6 2 14E+6" 2.28E+0

Total 3.00E-5 o 9.689

L. The PRA frequency of Class | has been reduced by the frequency of Class 3a and Class 3b in order to preserve
total CDF.

2. From Table 6.

3. € represents a probabilistically insignificant value.

4. The value presented represents an average of the contributing release categories and is developed in Appendix B.

Using the same methods as for the baseline, and the data in Table 7 the percent risk contribution
due to Type A testing is as follows:

PRiskio = [(Class3a,, + Class3b,) / Total,,] x 100 ~ (eq. 14)
Where: |
Class3a, = Class 3a person-rem/year = 4.68E-3 person-rem/year
Class3b,, = Class 3b person—rem/yem = 1.63E-3 person-rem/year
| Total,, = total person-rem year for current 10-year interval = 9.689 person-rem/year (Table 7)

%Risk,, = [(4.68E-3 + 1.63E-3)/9.689] x 100 = 0.065% _ (eq. 15)
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The percent risk increase (A%Risk,) due to a ten-year ILRT over the baseline cuse is as followé:
A%Risk,, = [(Total,, - Totalss) / Totals:] x 100.0 (eq. 10)
Where:

Totals.: = total person-rem/year for baseline interval = 9.685 person-rem/year (Table 6)

Total,, = total person-rem/year for 10-year interval = 9.689 person-rem/year (Table 7)

A%Risk,, = [(9.689 — 9.685) / 9.685] x 100.0 = {0.042% } (eq. 17)

Step 3b: Calculate the Tvpe A leakage estimate to address the current extension nspection
interval

The current inspection interval for SONGS Unit 3, is once per 15 years and supported by the
analysis i1s documented in References 3 and 4. In this case, the average time that a leak
detectable only by an ILRT test goes undetected increases to 90 months (0.5 x 15 x 12). For a
15-yr-test interval, the result is the ratio (90/18) of the exposure times as was the case for the 10
year case. Thus, increasing the ILRT test interval from 3 years to 15 years results in a
proportional increase in the overall probability of leakage.

The approach for developing the risk contribution for a 15-year interval is the same as that for
the 10-year interval. The increase for a 15-yr ILRT interval is the ratio of the average time for a
failure to detect for the increased ILRT test interval (from 18 months to 90 month<) multiplied by
the existing Class 3a probability as shown in Equation 18.

7

(9,

)

Pu,,\\m(b\I)—00775><(?(8)j 0.1 (eq. 18)

A similar calculation is performed for the Class 3b probability as presented in Equation 19.
90 A
P oy (15y) =0.00273 x| — s =0.0137 -~ (eq. 19)

As stated for the 10-year case, the increased probability of not detecting excessive leakage due to
Type A tests directly impacts the frequency of the Class 3 sequences.

The increased risk contribution is determined by multiplying the Class 3 accident frequency by
the increase in the probability of leakage. Additionally the Class 1 frequency is adjusted to
maintain the overall core damage frequency constant. The results of this calculation are
presented in Table 8 below.
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Evaluation of Risk Significance of ILRT Extension Based on

the NEI Approach

Table §

Class Description Frequency (/yr) Person-rem * Person-rem (/yr)
I No Containment Failure' 2.00E-3 1.70E+2 3.40E-3
" Large Containment Isolation 3
- Failures &
3a Sr.mll Isolation Failures (Liner 4.13E-6 | 70E+3 7 07E-3

breach)
b Large Isolation Failures (Liner 4 10E-7 S SOE43 3 44E-3
breach)
4 Small isolation failures - failure
to seal (type B) &
- Small isolation failures - failure
A . €
to seal (type C)
Containment Isolation Failures
6 (dependent failure, personnel 3.26E-7 2.06E+6 7.00E-1
errors)
Severe Accident Phenomena 4
; B 62 73E+0
L Induce Failure (Early and Late) 4.15E-6 LO2E+6 0.73E+(
8 Containment Bypass 1.07E-6 2.14E+6" 2.28E+0
Total 3.00E-5 9.692

2. From Table 6.

"

3. & represents a probabilistically insignificant value.

l. The PRA frequency of Class 1 has been reduced by the frequency of Class 3a and Class 3b in order 1o preserve
total CDF.

4. The value presented represents an average of the contributing release categories and is developed in Appendix B.

Using the same methods as for the baseline, and the data in Table 10 the percent risk contribution
due to Type A testing is as follows:

%Risk,; =[( Class3a,; + Class3b,.) / Total,s] x 100

Where;

Class3a,; = Class 3a person-rem/year = 7.02E-3 person-rem/year

Class3b,, = Class 3b person-rem/year = 2.44E-3 person-rem/year

(eq. 20)

Total,, = total person-rem year for 15-year interval = 9.692 person-rem/year (Table §)

%Risk,; = [(7.02E-3 + 2.44E-3) / 9.692] x 100 = {0.098 % }

RSC 07-05
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The percent risk increase (A%Risk,,) due to a fifteen-year ILRT over the baseline case is as
follows:

A%Risk,s = [(Total,, - Totalye) / Totaly.e] x 100.0 (eg. 22
Where:

Totalsse = total person-rem/year for baseline interval = 9.687 person-rem/year (Table 6)
Total,s = total person-rem/year for 15-year interval = 9.692 person-rem/year (Table 8)
A%Risks = [(9.692 — 9.685) / 9.685] x 100.0 = {0.072%} (eq. 23)

The percent risk increase (A%Risk.) due to a fifteen-year ILRT over the 10-year case is as
follows:

A%Risk.s, = [(Total,s — Total,,) / Total,.] x 100.0 (eq. 24)
Where:

Total,, = total person-rem/year for 10-year interval = 9.689 person-rem/year (Table7)

Total s = total person-rem/year for 15-year interval = 9.692 person-rem/year (Table 8)
A%Risk,..c = [(9.692 — 9.689) / 9.689] x 100.0 = {0.030% } (eqg. 25)
Step 4: Calculate the Tvpe A leakage estimate 10 address extended inspection intervals

If the test interval is extended to 1 per 16 years, the average time that a leak detectable only by
an ILRT test goes undetected increases to 96 months (0.5 x 16 x 12). For a 16-yr-test interval,
the result is the ratio (96/18) of the exposure times as was the case for the 10 year case. Thus,
increasing the ILRT test interval from 3 years to 16 years results in a proportional increase in the
overall probability of leakage. '

The approach for developing the risk contribution for a 16-year interval is the same as that for
the 10-year interval. The increase for a 16-yr ILRT interval is the ratio of the average time for a
failure to detect for the increased ILRT test interval (from 18 months to 96 months) multiplied by
the existing Class 3a probability as shown in Equation 26.

0
Pl e 16¥) =0.0275 X(Ej =0.1465 (eq. 26)
A similar calculation is performed for the Class 3b probability as presented in Equation 27.

Pz, (16¥) = 0.00273x (%gj =0.01457 (eg. 27)
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As stated for the earlier, the increased probability of not detecting excessive leakage due to Type
A tests directly impacts the frequency of the Class 3 sequences.

The increased risk contribution 1s determined by multiplying the Class 3 accident frequency by
the increase in the probability of leakage. Additionally the Class 1 frequency is adjusted to
maintain the overall core damage frequency constant. The results of this calculation are listed in
Table 9 below.

Table 9
Risk Profile for Once in Sixteen Year Testing
Class Description Frequency (Jyr) Person-rem * ~ Person-rem (/yr)
i No Containment Failure’ 1.97E-5 1.70E+2 3.34E-3
" Large Containment Isolation 3
- Failures &
3a Small Isolation Failures (Liner 4.40E-6 | 70E+3 7 49E-3
breach)
b Large Isolauon Failures (Liner 4 38E.7 3 05E43 2 61E-3
breach)
) Small isolation failures - failure
4 i . €
to seal (type B)
5 Small isolation failures - failure
. to seal (type C) &
Containment Isolation Failures
6 (dependent failure, personnel 3.26E-7 2.06E+6" 7.00E-1

errors)

Severe Accident Phenomena ) : L 2
7 Induce Failure (Early and Late) 4-15E-6 1.62E+6 6.73E+0

8 Containment Bypass 1.07E-6 2. 14E+6° 2.28E+0

Total 3.00E-5 : o 9.693

I. The PRA frequency of Class | has been reduced by the frequency of C]ass 3a and Class 3b in order to preserve
total CDF.

2. From Table 6.

3. € represents a probabilistically insignificant value.

4. The value presented represents an average of the contributing release categories dnd is developed in Appendix B.

Using the same methods as for the baseline, and the data in Table 9 the percent risk contribution
due to Type A testing is as follows:

‘Risk,, =[( Class3ay, + Class3by) / Total,] x 100 | (eq. 28)

Where:
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Class3a, = Class 3a person-rem/year = 7.49E-3 person-rem/year

Class3b,. = Class 3b person-rem/year = 2.61E-3 person-rem/year

Total,, = total person-rem year for 16-year interval = 9.693 person-rem/year (Table 9)
%Risk,, = [(7.49E-3 + 2.61E-3)/9.693] x 100 = {0.104%} (eq. 29)

The percent risk increase (A%Risk,) due to a sixteen-year ILRT over the baseline case is as
follows:

A%Risk,. = [(Total,, - Totalss:) / Totalss:] x 100.0 (eq. 30)
Where:

Totals.se = total person-rem/year for baseline interval = 9.685 person-rem/year (Table 6)
Total, = total person-rem/year for 16-year interval = 9.693 person-rem/year (Table 9)
A%Ri1SKyemere = [(9.693 — 9.685) / 9.685] x 100.0 = {0.078%} (eq. 51)

The percent risk increase (A%Risk,) due to a sixteen-year ILRT over the 10-year case is as
follows:

A%Risk,, = [(Total,, - Total,) / Total,] x 100.0 (eq. 32)
Where:
Total,, = total person-rem/year for 10-year interval = 9.689 person-rem/year (Table 7)

Total,, = total person-rem/year for 16-year interval = 9.693 person-rem/year (Table 9)

L
W

A%RisK e = [(9.693 - 9.689) / 9.689] x 100.0 = {0.036 % } (eq.
Step 5: Calculate increase in risk due to extending Type A inspection intervals

Based on the guidance in Reference 2, the percent increase in the total integrated plant risk for
these accident sequences is computed as follows: . '

%Total,... = [(Total, - Total,s) / Total,s]‘x 100 : (eq. 34)
Where: |

Total ;s = total person-rem/year for 15-year interval = 9.692 person-rem/year (Table &)
Total,, = total person-rem/year for 16-year interval = 9.693 person-rem/year (Tab.le 9

% Totals.. = [(9.693 — 9.692) / 9.692] x 100 = {0.006 % } (eq. 35)
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Step 6: Calculare the change in Risk in terms of 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 a larger release due to failure to detect a pre-existing leak during the
relaxation period.

From References 2. 5, 6 and 8, the Class 3a dose is assumed to be 10 times the allowable intact
containment leakage, L, (or 1,700 person-rem) and the Class 3b dose is assumed to be 35 times
L, (or 5,950 person-rem). The dose equivalent for allowable leakage (L,) 1s developed in
Appendix B. This compares to a historical observed average of twice L,. Therefore, the
estimate is somewhat conservative.

Based on the NEI guidance (Reference 2) and the previously approved methodology (References
5, 6 and 8), only Class 3 sequences have the potential to result in large releases if a 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 2L,). 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 SONGS PRA (References 16
and 17) that result in large releases, are not impacted because a LERF will occur regardless of
the presence of a pre-existing leak.

Therefore, the change in the frequency of Class 3b sequences is used as the increase in LERF for
SONGS, and the change in LERF can be determined by the differences. Reference 2 identifies
that Class 3b is considered to be the contributor to LERF. Table 10 summarizes the results of the
LERF evaluation that Class 3b is indicative of a LERF sequence.

Table 10
Impact on LERF due to Extended Type A Testing Intervals

ILRT Inspection 3 Years (ba_éeline) . -+ 10 Years ' 1 .15 _Years o ) 16”Y¢ars

- Interval . ' S S P T
Class 3b (Type A 8.21E-8/yr 2.74E-T/yr 4.10E-7/yr 4.38E-7/yr
LERF)
ALEREF (3 year L S 1.92E-7/yr 3.28E-T/yr 3.56E-7/yr
baseline) o
ALERF (10 year) D BEETE L37E-7fyr 1.64E-7/yc
ALERF(15 year ' ' I 2.74E-8/yr
current) . : N I : .
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Reg. Guide 1.174 (Reference 12) provides guidance for determining the risk impact of plant-
specific changes to the licensing basis. The Reg. Guide 1.174 defines very small changes in risk
as resulting in increases of core damage frequency (CDF) below 1E-6/yr and increases in LERF
below 1E-7/yr. Since the ILRT does not impact CDF, the relevant metric is LERF. Calculating
the increase in LERF requires determining the impact of the ILRT interval on the leakage
probability.

Increasing the ILRT interval from the currently 15 years to a period of 16 years increases the
LERF contribution by 2.74E-8/yr. This value meets the guidance in Reg. Guide 1.174 defining
very small changes in LERF that are acceptable and not significant. The LERF increase
measured from the original 3-in-10-year interval to the 16-year interval is 3.56E-7/yr, which
exceeds the criterion presented in Regulatory Guide 1.174.

Reference 18 indicates that plants with a CDF in excess of 1.0E-5/yr may have difficulty
demonstrating a change in LERF less than 1.OE-7/yr. It further states that the analysis as
embodied in the NEI approach is conservative and provides additional guidance with respect to
refining the initial analysis.

Since the target value 1s exceeded some refinement 1s necessary. The increase is explicitly tied
to the Class 3b contribution which is generated by multiplying the total CDF by the defined split
fraction (0.0027).

Using the entire CDF frequency is conservative since some sequence frequencies comprising the
total CDF already account for other LERF sequences which may occur due to interfacing system
LOCA events or steam generator tube ruptures. The first refinement centers on this
conservatism. Sequences which result in LERF contributions are not influenced (change in
outcome) by the potential for Type A leakage and can be excluded from the calculation of Class
3 leakage.

The second aspect defined in Reference {8 addresses the magnitude of the source term expected
to be available for release during the accident sequence. If the debris escapes the reactor vessel
but remains essentially covered with water (etther due to large pools or continual containment
sprays) the source term will be greatly reduced and a large source term would not be expected.
Therefore, if the accident sequence involves containment spray operation or coverage of the
debris with large pools of water, the source term is not considered sufficient to support a LERF
release and these contributions can be excluded.

The SONGS Level 2 containment event tree model was utilized to identify the characteristics
necessary for determining the status of these aspects of the analysis. The existing containment
event tree model provided clear branch points for LERF, debris flooded and containment spray
status in recirculation such that a set of logical rules could be applied to the model to obtain the
necessary results in terms of CDF. The analysis is summarized in Reference 19 and the results
illustrated graphically in Figure 1.
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Figure 1. Quantified Source Term Category Diagram for SONGS Case 1 (from Reference 19)
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The figure illustrates how the total CDF frequency is subdivided based on the three identified
criterion. From the solution presented in the figure a table of results 1s obtained and reproduced
in Table 11.

Table 11
Source Term Outcomes
Source Term Outcome Frequency. (/yr) Description
STC Refinement Outcome | Non-LERF sequence with the
2.175E-06 debris flooded and containment

sprays functioning

STC Refinement Outcome 2 Non-LERF sequence with the

2 106E-06 debris flooded and Fhe containment
sprays do not function after
recirculation

STC Refinement Outcome 3 Non-LERF sequence without water
6.645E-06 pools covering the debris and
containment sprays functioning

STC Refinement Outcome 4 Non-LERF sequence without water
1.854E-05 pools covering the debris and
containment sprays do not function

STC Refinement Outcome 5 5.586E-07 LERF sequence

Only outcome 4 contributes to the potential for a Type A LERF. This value is then utilized to
calculate the LERF contribution from Class 3b frequency by the following equation:

PREQqss3 = PROB..u X Adjusted CDF = 0.00273 x 1.85E-5/yr = 5.07E-8/yr (eq. 36)

This can then be extrapolated using the methods presented earlier to determine the 10-year, 15-
year and 16-year contributions and to generate adjusted LERF values as presented in Table 12.

RSC 07-03 28 Printed: 07/25/2007



Evaluation of Risk Significance of ILRT Extension Based on
the NEI Approach

Table 12
Class 3b Contributions Using Adjusted CDF
Test Interval Frequency (/yr) Delta Frequency from Prior Period
(/yr)

Baseline 5.07E-8

10-year 1.69E-7 1.18E-7
15-year (current) 2.54E-7 8.45E-8
16-year 2.70E-7 1.69E-8

Summing the last column provides the total increase from the baseline (3 year) to the proposed
(16 year) interval (2.20E-7/yr). This increase is still in excess of the guidance for a small change
n risk.

Since only a single branch point contributes to the LERF estimation, an additional evaluation of
the contributors associated with this LERF contribution was performed. From this effort, it was
identified that the major initiating event contributing sequence was small LOCA. A significant
portion of this contribution dealt with a failure of the sump suction due to debris clogging.

A somewhat conservative assumption is made for this sequence that if debris is released
complete clogging will occur. In the case of a large LOCA where significant pressure and steam
flows are present it may be somewhat reasonable to assume clogging if materials are found to be
present in the containment that could be swept to the sumps due to forces present during the
imitial blowdown.

For a small LOCA, however, this is believed to be overly conservative since the effects would be
more localized and if debris were to be dislodged it would be of lesser quantity and therefore less
likely to plug the sump. A more realistic estimation of the probability of clogging given a small
LOCA is provided in Reference 19. The investigation also identified a conservative error factor
estimate -associated with the human error probability (HEP) to close the containment sump
access hatch prior to closure of the containment for planned startup.

This information was used to refine the LERF estimate. The STC Outcome 4 contains the small
LOCA contribution of interest. The frequency of the small LOCA contribution is 1.20E-5/yr and
the frequency of the sequence of interest (i.e., SLE-11) is 8.08E-6/yr. The small LOCA
contribution was examined and the identified conservatisms addressed. The adjustment to the
small LOCA frequency is presented in Table 13. '
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Table 13
Adjustment to Small LOCA Contribution to STC Refinement Outcome 4 (from Reference 19)
Attribute Frequency (/yr) | Total Frequency Reduction (/yr)

Initial small LOCA contribution 1.20E-5
Initial contribution from small LOCA 8.08E-6
with sump clogging (SLE-11)
Adjusted Small LOCA Contribution 5.57E-6 2.51E-6
(SLE-11)

The inclusion of these refinements reduces the small LOCA contribution for STC Outcome 4
from 1.20E-5/yr to 9.48E-6/yr. This is then combined with the unadjusted contribution to STC
Outcome 4 (6.56E-6/yr) to arrive at the new LERF contribution of 1.60E-5/yr. Substitution into
the LERF calculation equations defined earlier yields the final results presented in Table 14.

Table 14
Class 3b Contributions Using Adjusted CDF
Test Interval - - Frequency (/yr)” Delta-Fl.'equénrcy from Pribr P(:lfiod_ .'
o . R : Uy .

Adjusted STC Outcome 4 1.60E-5 |
Buséline LERF 4.38E-8
10-year 1.46E-7 i.OZE—7
[5-year (current) 2.19E-7 7.31E-8
16-year | 2.34E-7 1.46E-8

Again, summing the last column provides the total increase from the baseline (3 year) to the
proposed (16 year) interval (1.90E-7/yr). This decrease is not sufficiently small to meet the
guidance for a small change in risk.

The guidance is based on the desire to avoid a significant increase in LERF. In addition to
frequency, LERF is defined by both release (large) and timing (early). It 1s this aspect that is
examined to determine if the existing analysis can be refined further.

The characteristics release categories from the SONGS Level 2 assessment were reviewed to
examine the accident sequence progression. In particular the time at which the core 1s uncovered
was examined.f?Typically, early releases involve fairly rapid voiding of the core and results in a
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stgnificant quantity of radionuclides being present in the containment and available for early
release. Early release timing is typically associated with a time sufficiently short that there is an
impaired ability to evacuate individuals near the plant such that a fatality could be possible.
Many studies indicate that the timing of such events should be on the order of 4 hours (Reference
21). For this assessment, the breakpoint between early and late is chosen as 4 hours in keeping
with prior analyses.

The release category results based on characteristic accident sequences were reviewed and
timing of the accident progress examined for those involving intact containments were examined
and compiled as shown in Table 15 below.

Table 15
Intact Containment Release Category Timing
Release Category Sequence Time to Uncoveringthe |  Time to Reactor Pressure
Number Core (_hrs)_ - . . Vessel Failure (hrs)-
PCS-4 0.7 4.0
MILO-4 3.1 5.7
LLO-4 0.004 29
ATWS-6 0.02 1.3
PCS-35 12.7 16.0
MLO-20 0.8 32

Examining the data in the table identifies that the core uncovers for case PCS-35 substantially
later than the other intact cases. The timing being greater than 12.7 hours provides considerable
margin to the 4 hour requirement and it is not considered to be capable of generating a LERF
sequence. The sequence is not representative and can be excluded from the assessment for
LERF due to isolation faults. The frequency associated with PCS-35 is 6.62E-6/yr (Reference
21).

A portion of this release category includes the SLE-11 sequence involving small LOCA
sequences with sump faults. This sequence has been already addressed and must be removed
from the total. Based on information contained in Reference 21, the adjusted frequency is 5.06E-
6/yr. o

Another sequence with delayed release is MLO-4. However, the core uncovers prior to 4 hours

and the reactor vessel fails at approximately 5.7 hours. This is considered to be close enough to
the limit of 4 hours that it cannot be removed due to timing alone.
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In an earlier step the potential for water scrubbing of debris was considered as a means to
preclude a large source term in the containment which could be released to the environment.
This process was used to exclude some fraction of cases and is in keeping with the guidance
provided in Reference 18.

However, if the source term in the containment is on the same order as that involving covered
debris it is reasonable to assume that any leakage would not be sufficient to be classified as
LERF. If we add to that assertion that the timing is very near the separation point between early
and late releases, this is sufficient to exclude the contribution from LERF.

A review of the intact containment cases examined the various release contributions for key
accident sequences and this was compared to the MLO-4 case. For MLO-4 there is no water
coverage (Reference 21, Table 2). In contrast the PCS-4 release category was fully flooded. A
third case examined earlier, PCS-33, also has no water cover over the debris. The fission
product released to the containment for these three release categories are presented in Table 16
as predicted by MAAP (Reference 21, Table 1).

Table 16
Radionuclide Releases by Release Category

Radionuclide Pcs4 | MLO4 | PCS35
Product Group (%) ' ' L : : :
Nobles 0.1 0.1 0.1
Csl 5.0E-5  7.0E-5 4.0E-3
TeO- 6.0E-5 4.0E-5 1.0E-3
SrO 5.0E-6 2.0E-5 1.0E-4 7
MoO, 4.0E-5 6.0E-6 6.0E-5
CsOH 4.0E-5 5.0E-5 2.0E-3
BaO 1.0E-5 _ 1.0E-5 9.0E-5
La:0; 3 ' 1.0E-6 2.0E-6
CeO, € 2.0E-5 _ 7.0E-5
Sb € £ 3.0E-3
Téz £ € - S.0E-5
U0, € | 9.0E-8 1.0E-7

£ — insufficient quantity to report.
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As the table indicates, the MLO-4 case is similar to that of the flooded case PCS-4. The releases
for the most part are very similar and within the same range. It is clearly different than for the
other dry case (PCS-35) where the releases vary by factors of 10 and 100 greater than for MLO-
4. Therefore, 1t appears that the MLO-4 releases are more closely linked to a flooded debris state
than for a state without debris coverage.

There is one notable difference in the MLO-4 and the PCS-4 cases. The MLO-4 case contains
releases of cerium and lanthanum and could represent additional dose if it were released early in
the event. The MAAP analysis output was reviewed and the two fission product releases plotted
with time to determine their release distribution and is presented as Figure 2 below.

——
Release of La203 and Ce02
10 0% o AT T L e s e s s e 100 0%
9.0% —— Incremental Increase in Ce02 20 0%
—a— Incremental Increase in La203
8 0% ~— — Cumulative Release Ce02 80 0%
—— Cumulative Release L.a203
7 0% 4~ [ ——— - ~—eee- 1 70 0%
6 0% o et e e -+ B0 0%
e e e — -t 50.0%"
4.0% 1~ —— —————————————— . .1 400
30% e e - e - 30 0%
2.0% 4 et e m———t 20 0%
1.0% 4= e —+ 10 0%
0 0% &t d o 3y bR v e s B A 1 TR 0.0%
cO0 0.8 1.6 24 3.3 a1 4.9 5.8 6€ 7.5 83 9.1 100 108 11.7 12.5 13.3 14.2
Time (hours})

Figure 2. La203 and CeO2 Release Timing (derived from Reference 21)

The figure plots the incremental and cumulative release normalized to the total release predicted
by MAAP. The plot shows that neither of the fission products appear in significant quantities
prior to the time of reactor vessel failure.

Fifty percent of the released amount is not present inside the containment until over 6.5 hours
mto the event. From this information it appears that these fission products to not influence the
early portion of the sequence and that the MLO-4 sequence behaves similar to those screened
earlier. The release of these two radionuclide groups is not early in the sequence during the
initial fuel melt and relocation. This delays any measurable quantities from being released until
after reactor vessel failure and the subsequent core and concrete interaction. Contributions from
this activity will not occur until after the four hour time period and contributions from this
sequence can be excluded from evaluation with regard to LERF.
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The MLO-4 sequence does not contain any portion of previously addressed intact containment
contributions and the associated frequency can be removed without adjustment. The frequency
for MLO-4 is 4.78E-6/yr (from Reference 21). The total impact of this adjustment is provided in
Table 17.

Table 17
Adjustment to Address Source Term Magnitude and Timing

Release Category Sequence Number | Prior to Adjustment (/yr) After Adjustment (/yr)

Initial Intact Containment Frequency 6.21E-6 6.21E-6
(not including PCS-35 or MLO-4)

PCS-35 Frequency 5.06E-6 -
MLO-4 Frequency 4.78E-6 -
Total Intact Containment Frequency 1.60E-5 6.21E-6

The additional refinement reduces the contribution as shown. Using the new intact containment
contribution, an adjusted value for LERF is quantified. Substitution into the LERF calculation
equations defined earlier yields the final results presented in Table 18.

Table 18
Class 3b Contributions Using Adjusted CDF
Test .Irllterval | o Frequéhé_y:(.__/ y.r)' Delta Fl_‘éqt.léh_cys:'f‘r'ol_ﬁ__ Prio'r Peljod |
| i RN

Adjusted Outcome 6.21E-6 o

Baseline LERF 1.70E-8 -

10-year 5.65E-8 3.96E-8

15-year (current) 8.48E-8 ~ 2.83E-8

16-year | 9.05E-8 5.65E-9

Again, summing the last column provides the total increase from the baseline (3 year) to the
proposed (16 year) interval (7.35E-8/yr). The quantified value meets the definition for an
acceptably small change in risk as defined by the guidance in Reference 15.
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Step 7: Calculate the change in Conditional Containment Failure Probability (CCFP)

The conditional containment failure probability (CCFP) is defined as the probability of
containment failure given the occurrence of an accident. This probability can be expressed using
the following equation:

CCFP:I—{M} (eq. 37)
CDF

Where fincf) is the frequency of those sequences which result in no containment failure. This
frequency is determined by summing the Class 1 and Class 3a results, and CDF 1s the total
frequency of all core damage sequences.

Therefore the change in CCFP for this analysis is the CCFP using the results for 16 years
(CCFP,,) minus the CCFP using the results for 15 years (CCFP;). This can be expressed by the
following:

ACCFP,,, = CCFP, - CCFP, (eq. 38)

Using the data previously developed the change in CCFP from the current testing interval is
calculated and presented in Table 19.

Table 19
Impact on Conditional Containment Failure Probability due to Extended Type A Testing
Intervals
. ILRT Inspection. | -_3."Yéars I(bas'elir'ief) S 10 Years . 15 Years - |7 16 Years
Interval . - o S ) e
Sflncf) (Jyr) 2.442E-5 2.423E-5 2.409E-5 2.406E-5
Slncfy/CDF 0.813 0.806 0.802 0.801
CCFP 0.187 0.194 0.198 0.199
ACCFP (3 year BTN 6.38E-3 1.09E-2 1.18E-2
baseline) o _ (0.64%) (1.09%) (1.18%)
ACCFP (10 year) - o B | 4.55E-3 5.46E-3
e o (0.46%) ' (0.55%)
ACCFP (15-year e R D 9.11E-4.
current) . o | SRR IR (0.09%)

4.3 REFERENCES

1. Docket No. 50-362 San Onofre Nuclear Generating Station, Unit 3, Amendment to
Facility Operating License, Amendment 189, License No. NPF-15, August 24, 2005.
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A.0 EXTERNAL EVENTS SENSITIVITY STUDY

NEI guidance' suggests the need to address extemnal initiating events when estimating the impact
of the proposed ILRT extension in cases where additional refinements are made to the analysis.
A sensitivity study using data for the plant damage state frequencies including seismic and fire
contribution to release frequency is used to address this requirement.

A.1 SUMMARY OF THE ANALYSIS

This section is completed in the same manner as NEI baseline analysis. Information and
approaches defined in the NEI baseline analysis and presented in the main body of the report are
utilized in this appendix. The methodology steps outlined in Section 4.1 of the main document
are applied. The section only addresses areas of deviation from the earlier results and includes a
summary of the results.

A.2 SUMMARY OF RESULTS/CONCLUSIONS

The specific results are summarized in Table A.1 below. The Type A contribution to LERF is
defined as the contribution from Class 3b.

The detailed calculations performed to support this report were of a level of mathematical
significance necessary to calculate the results recorded. However, the tables and illustrational
calculation steps presented may present rounded values to support readability.
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Table A.1
Summary of Risk Impact on Extending Type A 1LRT Test Frequency
Risk Impact for 3-years |Risk Impact for 10-years|Risk Impact for 15-years| Risk Impact for 16-years
(baseline) (current requirement)
Total integrat'ed risk (person-rem/yr) 12.177 12.183 12.187 12.188
Type A testing risk (person-rem/yr)
combination of 3a and 3b 2.80E-3 9.34E-3 1.40E-2 1.49E-2
T total risk
{Type A/ total) 0.023% 0.077% 0.115% 0.123%
Type A LERF (Class 3b) (per year)
Taken from Table A.16 2.01E-8 6.68E-8 1.00E-7 1.O7E-7
Conditional Containment Failure
Probability (CCFP)
Taken from Table A.17 1.57E-1 1.64E-] 1.68E-1| 1.69E-1
Changes due to extension from 15 years (current)
A Risk from current (Person-rem/yr) 8.58E-4
% Increase from current
(A Risk / Total Risk) 0.007%
A LERF from current (per year) 6.68E-9
A CCFP from current 0.09%
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Summary of Risk Impact on Extending Type A ILRT Test Frequency

Changes due to extension from 10 years

A Risk from 10-year (Person-rem/yr) 5.15E-3
% Increase from 10-year

(A Risk / Total Risk) 0.042%
A LERF tfrom 10-year (per year) 4.02E-8
A CCFP from {0-year 0.55%
Changes due to extension from 3 years (baseline)

A Risk from baseline

(Person-rem/yr) 1.12E-2
% Increase from baseline

(A Risk / Total Risk) 0.092%
A LERF from baseline

(per year) 8.69E-8
A CCFP from baseline 1.18%
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Based on the analysis and available data the following is stated:

e The person-rem/year increase in risk contribution from extending the ILRT test
frequency from the current once-per-fifteen-year interval to once-per-sixteen years is
0.000858 person-rem/year.

e The risk increase in LERF from extending the ILRT test frequency from the current once-
per-15-year interval to once-per-16 years is 6.68E-9/yr.

e The change in conditional containment failure probability (CCFP) from the current once-
per-15-year interval to once-per-16 years is 0.09%.

e The change in Type A test frequency from once-per-fifteen-years to once-per-sixteen-
years increases the risk impact on the total integrated plant risk by only 0.007%. Also. the
change in Type A test frequency from the original three-per-ten-years to once-per-
sixteen-years increases the risk only 0.092%. Therefore, the risk impact when compared
to other severe accident risks is negligible.

* Reg. Guide 1.174 provides guidance for determining the risk impact of plant-specific
Lhanoes to the licensing basis. Reg. Gmde 1.174 defines very small chanoes in risk as
1esultm0 in increases of CDF below 10 /yl and increases in LERF below 10 /y1 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 a once-per-fifteen-years to
a once per-sixteen-years is 6. OSE 9/yr. Guidance in Reg. Guide 1.174 defines very small
changes in LERF as below 107/yr, increasing the ILRT interval from 15 to 16 years is
therefore considered non-risk significant. The value is below this guidance indicating
that the change is not risk significant. In addition, the change in LERF resulting from a
change in the Type A ILRT test interval from a three-per-ten-years to a once per-sixteen-
years 1s 8.69E-8/yr, and is also below the guidance.

e R.G. 1.174 also encourages the use of risk analysis techniques to help ensure and show
that the proposed change is consistent with the defense-in-depth philosophy. Consistency
with defense-in-depth philosophy is maintained by demonstrating that the balance is
preserved among prevention of core damage, prevention of containment failure, and
consequence mitigation. The change in conditional containment failure probability was
estimated to be 0.09% for the proposed change and 1.18% for the cumulative change of
going from a test interval of 3 in 10 years to 1 in 16 years. These changes are small and
demonstrate that the defense-in-depth philosophy is maintained.
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A3 DESIGN INPUTS

The inputs for this calculation are similar to the information in the baseline analysis. The only
change is that the input information includes not only internal event initiators but fire and
seismic. The inclusion of these initiating events comprises the SONGS Case 2 results. The plant
damage states are summarized in Table A.2 (taken from References 2 and 3).

Table A.2
SONGS Plant Damage States Including Fire and Seismic
Plant Damage Representative Sequence Frequency
State _ _ . (/yr)
PDS 1 Transient with loss of secondary heat removal 1.97E-05

Transient with loss of secondary heat removal. and loss of containment spray

PDS 2 recirculation 1.07E-07
Transient with loss of secondary heat removal, and loss of containment heat

PDS 3 removal 4.13E-07

PDS 4 Transient/SSL with loss of HPSI in recirculation 2.31E-07

Transient/SSL with loss of HPSI in recirculation, and loss of containment heat
PDS 5 removal 7.57E-14

Transient/SSL with loss of HPSI in recirculation. loss of secondary heat
PSD 6 removal. and loss of containment spray recirculation 2.17E-06

Transient with loss of HPSI/LPSI injection and loss of containment heat

PDS 7 removal 5.17E-06
Transient with loss of HPSVLPSI injection, loss of secondary heat removal

PDS & and loss of containment heat removal 1.55E-06

PDS9O Small LOCA with loss of containment spray recirculation 6.40E-09

PDS 10 Small LOCA with loss of containment heat removal 1.16E-07

PDS 11 Small LOCA with loss of secondary heat removal 4 .29E-07

PDS 12 Small LOCA with loss of HPSI recirculation 0.00E+00
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Table A.2 (Continued)
SONGS Plant Damage States Including Fire and Seismic

Plant Damage Representative Sequence Frequency
State (/yr)

Small LOCA with loss of HPSI recirculation, and loss of containment spray

PDS 13 recirculation 1.34E-05
Small LOCA with loss of HPSI recirculation. and loss of containment heat

PDS 14 removal 5.77E-08
Small LOCA with loss of HPSI recirculation and loss of secondary heat

PDS I5 removal 2.91E-07
Small LOCA with loss of HPSI recirculation, loss of secondary heat removal,

PDS 16 and loss of containment spray recirculation 1.31E-10
Small LOCA with loss of HPSI recirculation, loss of secondary heat removal,

PDS 17 and loss of containment heat removal 9.93E-12

PDS I8 Small LOCA with loss of HPSI/LPSI injection 1.69E-Q7

PDS 19 Large/medium LOCA with loss of core heat removal 2.34E-07
Large/medium LOCA with loss of core heat removal. and loss of containment

PDS 20 spray recirculation 1.86E-10

PDS 21 Large/medium LOCA with loss of core and containment heat removal 3.41E-09

PDS 22 Large/medium LOCA with loss of HPSI recirculation 1.49E-07
Large/medium LOCA with loss of HPSI recirculation. and loss of

PDS 23 containment spray recirculation 3.09E-10
Large/médium LOCA with loss of HPSI recirculation, and loss of

PDS 24 containment heat removal 8.92E-10

PDS 25 Large/medium LOCA with loss of HPSI/LPSI injection 1.33E-10

PDS 26 Transient/LOCA with loss of containment isolation and heat removal 9.79E-08

PDS 27 Interfacing system LOCA (ISLOCA) initiating event 4.79E-08
Steam generator tube rupture (SGTR) initiating event, no stuck open relief

PDS 28 valve (SORV) 6.32E-08
Steam uenerator tube rupture (SGTR) initiating event, with stuck open relief

PDS 29 valve (SORV) 5.07E-08
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Table A.2 (Continued)

Plant Damage Representative Sequence Frequency
State (/yr)
TOTAL 4.448E-03
The release category dose information is presented in Table A.3.
Table A3
Release Category Radionuclide Fraction
Release Representative | Frequency o
Category Sequence (/yr) Noble Gas'| Iodine' | Cesium' T_ellun'u'm’1 Strontiu_m'

IC-1(S) - 3.76E-05 NA* NA NA NA NA
B SGTR-20 1.46E-06 2.0E-3 4.0E-5 | 3.0E-5 | 3.0E-5 2.0E-6
D* SGTR2-66 5.07E-08 6.4E-1 34E-1 | 1.6E-] 2.7E-1 5.0E-3
G’ SBO-17 4 .90E-07 3.1E-1 32E-2 | 3.2E-2 | 5.0E-2 1.0E-3
1.0 LOP-48 4.00E-06 29E-1 3.0E-3 | 3.0E4 1.0E-4 2.0E-6
T’ VSEQ-2 4.79E-08 1.OE+0 9.0E-1 | 8.9E-I 8.6E-1 1.3E-2
wh MLO-20 8.28E-07 2.0E-3 20E-5 | 20E-5 | 2.0E-3 6.0E-6

I. Contributing fission product groups are discussed in Reference 4.

2. Release fractions not necessary for this calculation.

3. Release calegory B is defined by containment bypassed with less than G.1% of volatiles released.

4. Release category D is defined by containment bypassed with up to 10% of volatiles released.

5. Release category G is defined by early or isolation failure, containment failure prior to or at vessel failure with up

to 10% of volatiles released.
6. Release category L is defined by Jate containment failure with up to 1% of volatiles released.
7. Release category T is defined by containment bypassed with greater than 10% of volatiles released.

8. Release category W is defined by late containment fatlure with more than 10% of volatiles released.
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A4 CALCULATIONS

Applying the methodology presented in Section 4.1, the following calculation steps were
performed:

1. Map the SONGS release categories into the 8 release classes defined by the EPRI
Report™.

8%

Calculate the Type A leakage estimate to define the analysis baseline.

3. Calculate the Type A leakage estimate to address the current inspection frequency.

4. Modify the Type A leakage estimates to address extension of the Type A test interval.
5. Calculate increase in risk due to extending Type A inspection intervals.

6. Estimate the change in LERF due to the Type A testing.

7. Estimate the change in conditional containment failure probability due to the Type A
testing.

A5 SUPPORTING CALCULATIONS
Step 1: Map the Level 3 release categories into the 8 release classes defined by the EPRI Report

EPRI Report TR-104285 (Reference 5) defines eight (8) release classes as presented in Table
A4
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Table A4

Containment Fatlure Classifications (from Reference 3)

Failure Classification Description Interpretation for Assigning SONGS Release
Category
1 Containment remains intact with Intact containment bins
containment initially isolated
2 Dependent failure modes or common Isolation faults that are related to a loss of
cause failures power or other isolation failure mode that is not
a direct failure of an isolation component
3 Independent containment isolation [solation failures identified by Type A testing
failures due to Type A related faitures
4 Independent containment isolation Isolation failures identified by Type B testing
failures due to Type B related failures
5 Independent containment isolation Isolation failures identified by Type C testing
faitures due to Type C related failures
6 Other penetration failures Other faults not previously identified
7 Induced by severe accident phenomena | Early containment failure sequences as a result
of hydrogen burn or other early phenomena
8 Bypass Bypass sequence or SGTR

Table A.5 presents the SONGS release category mapping for these eight accident classes.
Person-rem per year is the product of the frequency and the person-rem.
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Table A.5
SONGS PRA Release Category Grouping to EPRI Classes (as described in Reference 5)
Person-
Class Description Release Category | Frequency | Person-Rem | Rem/yr
| No containment failure IC-1 (S) 3.76E-5 1.70E+2 6.40E-3
5 Lgrge containment None !
1solation failures
Small isolation failures Not
’%.
~a (liner breach) None addressed 0.00E+0
Large isolation failures : Not
3b (liner breach) None addressed . 0.00E+0

4 Small 1solation failures - None 3
failure to seal (type B)

5 Small isolation failures - None .
) failure to seal (type C)

Containment isolation _
6 |failures (dependent failure, G 4 90E-7 2.06E+6° 1.01E+0
personnel errors)

Severe accident
7  |phenomena induced failure LW 4.83E-6 1.62E+6> 7.82E+0
(early and late)

8 Containment bypass B,D, T 1.56E-6 2.14E+6° 3.34E+0

Total 44585 |0l 12174

1. € represents a probabilistically insignificant value.
2. The value presented represents an average of the contributing release categories and is developed in Appendix B.

Step 2: Calculate the Type A leakage estimate to define the analysis baseline (3 year test
interval)

As displayed in Table A.5 the SONGS PRA did not identify any release categories specifically
associated with EPRI Classes 3, 4, or 5. Therefore each of these classes must be evaluated for
applicability to this study.
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Class 3:

Containment failures in this class are due to leaks such as liner breaches that could only be
detected by performing a Type A ILRT. In order to determine the impact of the extended testing
interval, the probability of Type A leakage must be calculated.

In order to better assess the range of possible leakage rates, the Class 3 calculation is divided into
two classes. Class 3a is defined as a small liner breach and Class 3b 1s defined as a large liner
breach. This division is consistent with the NEI guidance® and the previously approved
methodology (References 7, 8§ and 9). The calculation of Class 3a and Class 3b probabilities 1s
presented below.

Calculation of Class 3a Probability

The data presented earlier from NUREG-1493'" and data presented in Reference 6 is used to
calculate the probability that a liner leak will be small (Class 3a) as done earlier. Using the data
a mean estimate for the probability of leakage is determined for Class 3a as shown in Equation 1.

Pciosia = % =0.0275 (Cq 1)

This probability, however, is based on three tests over a 10-year period and not the one per
fifteen-year frequency currently employed at SONGS (Reference 11). The probability (0.0275)
must be adjusted to reflect this difference and is adjusted in step 3 of this calculation.

Multiplying the CDF times the probability of a Class 3a leak develops the Class 3a frequency
contribution in accordance with guidance provided in Reference 6. This is conservative since
part of the CDF already includes LERF sequences. The CDF for SONGS 1s 4.448E-5/yr as
presented in Table A.2.

Therefore the frequency of a Class 3a failure is calculated as:
FREQclass30 = PROBuy X CDF = 0.0275 x 4.448E-5E-5/yr = {1.222E-6/yr} (eq. 2)

Calculation of Class 3b Probability

To calculate the probability that a liner leak will be large (Class 3b) use was made of the data
presented in the calculation of Class 3a. Of the events identified in NUREG-1493 (Reference
10), the largest reported leak rate from those 144 tests was 21 times the allowable leakage rate
(Ly). Since 21 L, does not constitute a large release, no large releases have occurred based on the
144 TLRTs reported in NUREG-1493. The additional data point was also not considered to
* constitute a large release.

To estimate the failure probability given that no failures have occurred, the guidance provided in
Reference 6 suggests the use of a non-informative prior. This approach essentially updates a
uniform distribution (no bias) with the available evidence (data) to provide a better estimation of
an event. A beta distribution is typically used for the uniform prior with the parameters 0=0.5
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and f=1. This is then combined with the existing data (no Class 3b events, 182 tests) using
Equation 3.

< o<
nra 0405 05 00073 (eq. 3)
N+fB 18241 183

p Class3b

where: N is the number of tests, n is the number of events (faults) of interest, o, f are the
parameters of the non-informative prior distribution. From this solution, the frequency for Class
3b is generated using Equation 4 and is adjusted appropriately in step 3.

FREQc1ss3p = PROB,..oo X CDF = 0.00273 X 4.448E-5/yr = { 1.215E-7/yr} (eq. 4)
Class 4:

This group consists of all core damage accident accidents for which a failure-to-seal containment
isolation failure of Type B test components occurs. By definition, these failures are dependent on
Type B testing, and Type A testing will not impact the probability. Therefore this group is not
evaluated any further, consistent with the approved methodology.

This group consists of all core damage accident accidents for which a failure-to-seal containment
isolation failure of Type C test components occurs. By definition, these failures are dependent on
Type C testing, and Type A testing will not impact the probability. Therefore this group is not
evaluated any further, consistent with the approved methodology.

Class 6:

The Class 6 group is comprised of isolation faults that occur as a result of the accident sequence
progression. The leakage rate is not considered large by the PRA definition and therefore it is
placed into Class 6 to represent a small isolation failure and identified in Table A.5 as Class 6.

FREQClﬂ556 = 4.9OE"7/yr (eq, 5)
Class 1:

Although the frequency of this class is not directly impacted by Type A testing, the PRA did not
mode] Class 3 failures, and the frequency for Class 1 should be reduced by the estimated
frequencies in the new Class 3a and Class 3b in order to preserve the total CDF. The revised
Class 1 frequency is therefore:

FREQcmSSl = FREchnssl - (FREchnss3u + FREQC]HSS3b) (eq 6)

FREQciass1 = 3.76E-5/yr — (1.22E-6/yr + 1.215E-7/yr) = {3.626E-5/yr} (eq. 7)
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Class 2:

The SONGS PRA did not identify any contribution to this group above the quantification
truncation.

Class 7:

The frequency of Class 7 is the sum of those release categories identified in Table A.5 as Class 7.
FREQ¢lass7 = 4.828E-6/yr (eq. 8)
Class 8:

The frequency of Class 8 is the sum of those release categories identified in Table A.5 as Class 8.
FREQcnsss = 1.559E-6/yr (eq. 9)

Table A.6 summarizes the above information by the EPRI defined classes. This table also
presents dose exposures calculated using the methodology described in Appendix B. For Class
1, 3a and 3b, the person-rem is developed based on the design basis assessment of the intact
containment. The Class 3a and 3b doses are represented as 10L; and 351, respectively.

Table A.6 also presents the person-rem frequency data determined by multiplying the failure
class frequency by the corresponding exposure.
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Table A.6
Baseline Risk Profile
Class Description Frequency Person-rem Person-rem Person-rem
(/yr) (ca]culaled)l (fromL, (/yr)
factors)

1 No containment failure 3.63E-5 1.70E+2* 6.17E-3
n Large containment &

- 1solation fatlures

3 Small ?solauon failures | 29E-6 | 70E+3" 2 08E-3

(liner breach) .
3b Large isolation failures 1 22E.7 - 5 05E43° 723F-4

(liner breach)

Small tsolation failures -
failure to seal (type B)

- Small isolation failures -
failure to seal (type C)

Containment isolation _ .
6 failures (dependent failure, 4.90E-7 2.06E+6° : [.OIE+OQ
personnel errors)

Severe accident o
7 phenomena induced failure 4.83E-6 1.62E+6° co 7.82E+0
(early and late) B .

8 Containment bypass 1.56E-6 2. 14E+6° S 3.34E+0
Total 4 45E-5 12.177
1. From Table A.S using the method presented in Appendix B.
2. 1 times L, dose value calculated in Appendix B.
3. e represents a probabilistically insignificant value.
4. 10 times L,.
5. 35times L,
6. The value presented represents an average of the contributing release categories and is developed in
Appendix B. '
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The percent risk contribution due to Type A testing is as follows:

JoRi8Ksase =[( Class3ag.se + Class3bgas:) / Totalsse] x 100 : (Eq. 10)
Where:

Class3ag.s = Class 3a person-rem/year = 2.08E-3 person-rem/year

Class3bs,s: = Class 3b person-rem/year = 7.23E-4 person-rem/year

Total,,s: = total person-rem year for baseline interval = 12.177 person-rem/year (Table A.6)
%Riskgys = [(2.08E-3 + 7.23E-4)/ 12.177] x 100 = {0.023%} (Eq. 11)
Step 3: Calculate the Type A leakage estimate to address the current inspection interval

The current surveillance testing requirements as proposed in NEI 94-01 (Reference 12) for Type
A testing and allowed by 10 CFR 50, Appendix J 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 1.0L,).

According to References 6 and 10, extending the Type A ILRT interval from 3-in-10 years to 1-
in-10 years will increase the average time that a leak detectable only by an ILRT goes undetected
from 18 to 60 months. Multiplying the testing interval by 0.5 and multiplying by 12 to convert
from “years™ to “months” calculates the average time for an undetected condition to exist.

The increase for a 10-yr ILRT interval is the ratio of the average time for a failure to detect for
the increased ILRT test interval (from 18 months to 60 months) multiplied by the existing Class
3a probability as shown in Equation 12.

Pciasszo 10y) = 0.0275 x(f—gj =0.0916 (eq. 12)

A similar calculation is performed for the Class 3b probability as presented in Equation 13.
L [60
Piass, (10¥) = 0.00273 % m =0.0091 (eq. 13)

Risk Impact due to 10-vyear test interval

Based on the previously approved methodology (References 7, 8 and 9) and the NEI guidance
(Reference 6), the increased probability of not detecting excessive leakage due to Type A tests
directly impacts the frequency of the Class 3 sequences.

Consistent with Reference 6 the risk contribution is determined by multiplying the Class 3
accident frequency by the increase in the probability of leakage. Additionally the Class 1
frequency is adjusted to maintain the overall core damage frequency constant. The results of this
calculation are presented in Table A.7 below.
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Table A.7
Risk Profile for Once in Ten Year Testing
Class Description Frequency (/yr) Person-rem” Person-rem (/yr)

1 No containment failure' 3.31E-5 1.70E+2 5.63E-3
" Large containment isolation e
- failures
3 Small isolation failures (liner 4.07E-6 1.70E+3 6.93E-3
; breach)
o Large isolation failures (liner 4.05E-7 5.95E+3 241E-3
. breach)

Small isolation failures - failure £
4

to seal (type B)
< Small isolation failures - failure £
hl

to seal (type C)

Containment isolation failures 4.90E-7 2.06E+6" 1.0IE+0
6 (dependent failure. personnel

errors)
7 Severe accident phenomena 4.83E-6 1.62E+6" 7.82E+0

induced failure (early and late)
8 Containment bypass 1.56E-6 2.14E+6° 3.34E+0

Total 4 45E-5 12.183

LY 9

1. The IPE frequency of Class 1 has been reduced by the frequency of Class 3a and Class 3b in order to preserve
total CDF. '
. From Table A.6.
€ represents a probabilistically insignificant value.

4. The value presented represents an average of the contributing release categories and is developed in Appendix B.

Using the same methods as for the baseline, and the data in Table A.7 the percent nisk
contribution due to Type A testing is as follows:

%Riskto =[(Class3a,, + Class3b,,) / Total,] x 100

Where:

Class3a, = Class 3a person-rem/year = 6.93E-3 person-rem/year

Class3b,, = Class 3b person-rem/year = 2.41E-3 person-rem/year

Total,, = total person-rem year for current 10-year interval

(Table A.7)
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%Risk. = [(6.93E-3 + 2.41E-3)/ 12.183] x 100 = {0.077 %} (eq. 15)
The percent risk increase (A%Risk,,) due to a ten-year ILRT over the baseline case is as follows:
A%Risk, = [(Total,, - Totalsse) / Totalssse] x 100.0 (eq. 16)
Where:

Totals.se = total person-rem/year for baseline interval = [2.177 person-rem/year (Table A.6)
Total,, = total person-rem/year for 10-year interval = 12.183 person-rem/year (Table A.7)
A%Risk, = [(12.183 - 12.177)/ 12.177] x 100.0 = {0.049%} (eq. 17)

Step 3b: Calculate the Type A leakage estimate to address the current extension inspection
interval

The inspection interval for SONGS Unit 3, is once per 15 years and is supported by the analysis
documented in References 4 and 13. In this case, the average time that a leak detectable only by
an ILRT test goes undetected increases to 90 months (0.5 x 15 x 12). For a [5-yr-test interval,
the result is the ratio (90/18) of the exposure times as was the case for the 10 year case.
Increasing the ILRT test interval from 3 years to 15 years results in a proportional increase in the
overall probability of leakage.

The approach for developing the risk contribution for a 15-year interval 1s the same as that for
the 10-year interval. The increase for a 15-yr ILRT interval is the ratio of the average time for a
failure to detect for the increased ILRT test interval (from 18 months to 90 months) multiplied by
the existing Class 3a probability as shown in Equation 8.

Pciassia13Y) = 0.0275x(%§j =0.1375 (eq. 18)

A similar calculation is performed for the Class 3b probability as presented in Equation 19.
50
Peissy A5y) = 0.00273 m =(0.0137 (eq. 19)

As stated for the 10-year case, the increased probability of not detecting excessive leakage due to
Type A tests directly impacts the frequency of the Class 3 sequences.

The increased risk contribution is determined by multiplying the Class 3 accident frequency by
the increase in the probability of leakage. Additionally the Class 1 frequency is adjusted to
maintain the overall core damage frequency constant. The results of this calculation are
presented in Table A.8 below.
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Table A.8
Risk Profile for Once 1n Fifteen Year Testing
Class Description Frequency (/yr) Person-rem’ Person-rem (/yr)

1 No containment failure' 3.09E-5 1.70E+2 5.25E-3
, Large containment isolation ¢
- failures
3a Small isolation failures (liner 6.11E-6 1.70E+3 1.04E-2
} breach)
b Large tsolation failures (liner 6.08E-7 5.95E+3 3.62E-3
- breach)

Small isolation failures - failure £
4

to seal (type B)
s Small 1solation failures - failure £

to seal (type C)

Containment isolation failures 4.90E-7 2.06E+6" LOIE+0
6 (dependent failure, personnel

errors)

Severe accident phenomena 4.83E-6 1.62E+6 7.82E+0
7 . .

induced failure (early and late)
8 Containment bypass 1.56E-6 2. 14E+6' 3.34E+0

Total 4 45E-5 _ TR 12.187

1. The IPE frequency of Class | has been reduced by the frequency of Class 3a and Class 3b in order to preserve
total CDF.

2. From Table A.6.

3. € represents a probabilistically insignificant value.

4. The value presented represents an average of the contributing release categories and is developed in Appendix B.

Using the same methods as was described earlier, and the data in Table A.8, the percent risk
contribution due to Type A testing is as follows:

%Risk,s =[( Class3a,; + Class3b,;) / Total,;] x 100 (eq. 20)
Where:

Class3a,; = Class 3a person-rem/year = 1.04E-2 person-rem/year

Class3b,; = Class 3b person-rem/year = 3.62E-3 person-rem/year

Total,; = total person-rem year for 15-year interval = 12.187 person-rem/year (Table A.8)

%Risk, = [(1.04E-2 + 3.62E-3) / 12.187] x 100 = {0.115%} (eq. 21)
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The percent risk increase (A%Risk.;) due to a fifteen-year ILRT over the baseline case is as
follows:

A%Risk,s = [(Total,; - Totals.se) / Totals.se] x 100.0 (eq. 22)
Where:

Totale.s: = total person-rem/year for baseline (3 per 10 years) interval = 12.177 person-rem/year
(Table A.6)

Total,; = total person-rem/year for 15-year interval = 12.187 person-rem/year (Table A.8)
A%Risk,s = [(12.187 = 12.177) / 12.177] x 100.0 = {0.085% } (eq. 23)

The percent risk increase (A%Risk,s) due to a fifteen-year ILRT over the 10-year case is as
follows:

A%Risk,: = {(Total,; - Total,,) / Total,,] x 100.0 (eq. 24)
Where:

Total,, = total person-rem/year for 10-year interval = 12.183 person-rem/year (Table A.7)
Total; = total person-rem/year for 15-year interval = 12.187 person-rem/year (Table A .8)
A%Risk,s = [(12.187 - 12.183) / 12.183] x 100.0 = {0.035% } (eq. 25)
Step 4: Calculate the Type A leakage estimate to address extended inspection intervals

If the test interval is extended to I per 16 years, the average time that a leak detectable only by
an ILRT test goes undetected increases to 96 months (0.5 x 16 x 12). For a 16-yr-test interval,
the result is the ratio (96/18) of the exposure times as was the case for the 10 year case. Thus,
increasing the ILRT test interval from 3 years to 16 years results in a propomonal increase in the
overall probability of leakage.

The approach for developing the risk contribution for a 16-year interval is the same as that for
the 10-year interval. The increase for a 16-yr ILRT interval is the ratio of the average time for a
failure to detect for the increased ILRT test interval (from 18 months to 96 months) multiplied by
the existing Class 3a probability as shown in Equation 26.

Pcrass 0 (103) = 0.0275 x(?g) 0.1465 - (eq. 26)
A similar calculation is performed for the Class 3b probability as presented in Equation 27.

P ciassn (1OV) = 0.00Z73X[%) =0.01457 (eq. 27)
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As stated for the 10-year case, the increased probability of not detecting excessive leakage due to
Type A tests directly impacts the frequency of the Class 3 sequences.

The increased risk contribution is determined by multiplying the Class 3 accident frequency by

the increase in the probability of leakage.
maintain the overall core damage frequency constant.

presented in Table A.9 below.

Additionally the Class 1 frequency is adjusted to

The results of this calculation are

Table A.9
Risk Profile for Once in Sixteen Year Testing
Class Description Frequency (/yr) Person-rem’ Person-rem (/yr)

1 No containment failure' 3.04E-5 1.70E+2 5.18E-3
. Large containment isolation g
- failures
3 Small isolation failures (liner 6.52E-6 1.70E+3 1.11E-2
) breach)
3b Large isolation failures (liner 6.48E-7 . 5.95E+3 3.86E-3
° breach)

Small isolation failures - failure £
4

to seal (type B)
5 Small isolation failures - failure £
) to seal (type C)

Containment isolation failures 4.90E-7 2.06E+6" 1.0IE+0
6 (dependent failure, personnel

errors)

Severe accident phenomena 4.83E-6 1.62E+6* 7.82E+0
7 . .

induced failure (early and late)
8 Containment bypass 1.56E-6 2.14E+6" 3.34E+0

Total 4 45E-5 12.188

total CDF.

2. From Table A.6.
3. & represents a probabilistically insignificant value.
4. The value presented represents an average of the contributing release categories

1. The IPE frequency of Class | has been reduced by the frequency df Class 3a and Class 3b in order to preserve

Using the same methods as was described earlier, and the data in Table A.9, the percent risk
contribution due to Type A testing is as follows:
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%Risk,, =[( Class3a,, + Class3b,,) / Total,,] x 100 (eq. 28)
Where:

Class3a,, = Class 3a person-rem/year = 1.11E-2 person-rem/year

Class3b,, = Class 3b person-rem/year = 3.86E-3 person-rem/year

Total,, = total person-rem year for 16-year interval = 12.188 person-rem/year (Table A.9)
%Risk,, = [(1.11E-2 + 3.86E-3) / 12.188] x 100 = {0.123%} (eq. 29)

The percent risk increase (A%Risk,) due to a sixteen-year ILRT over the baseline case 1s as
follows:

A%Risk,, = [(Total,, - Totala.se) / Totale.se] x 100.0 (eqg. 30)
Where:

Totaly.s: = total person-rem/year for baseline (3 per 10 years) interval = 12.177 person-rem/year
(Table A.6)

Total,, = total person-rem/year for 16-year interval = 12.188 person-rem/year (Table A.9)
A%Risk,, = [(12.188 - 12.177) / 12.177} x 100.0 = {0.092%} (eq. 31)

The percent risk increase (A%Risk,) due to a sixteen-year ILRT over the 10-year case 1s as
follows:

A%Risk,, = [(Total,, - Total,) / Total,.} x 100.0 (eq. 32)
Where:

Total,, = total person-rem/year for baseline 10-year interval = 12.183 person-rem/year (Table
A7)

Total,, = total person-rem/year for 16-year interval = 12.188 person-rem/year (Table A.9)
A%Risk, = {(12.188 — 12.183) / 12.183] x 100.0 = {0.042%} (eq. 33)
Step 5: Calculate increase in risk due to extending Type A inspection intervals

Based on the guidance in Reference 6, the percent increase in the total integrated plant risk for
these accident sequences is computed as follows:
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JoTotahis-16 = [(Total,, - Total,;) / Total,;] x 100 (eq. 34)
Where:

Totalis = total person-rem/year for 15-year interval = 12.187 person-rem/year (Table A.8)
Totalie = total person-rem/year for 16-year interval = 12.188 person-rem/year (Table A.9)

% Totalis-16 = [(12.188 = 12.187)/ 12.187] x 100 = {0.007 % } (eq. 35)
Step 6: Calculate the change in risk in rerms of 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 a larger release due to failure to detect a pre-existing leak during the
relaxation period.

From References 4, 7, 8 and 9, the Class 3a dose is assumed to be 10 times the allowable intact
containment leakage, L, (or 1,700 person-rem) and the Class 3b dose is assumed to be 35 times
L, (or 5950 person-rem). The dose equivalent for allowable leakage (L,) is developed in
Appendix B. This compares to a historical observed average of twice L,. Therefore, the
estimate is somewhat conservative.

Based on the NEI gumidance (Reference 6) and the previously approved methodology (References
7, 8 and 9), only Class 3 sequences have the potential to result in large releases if a 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 2L,). 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 SONGS PRA (References 2
and 3) that result in large early releases, are not impacted because a LERF will occur regardless
of the presence of a pre-existing leak.

Therefore, the change in the frequency of Class 3b sequences is used as the increase in LERF for
SONGS, and the change in LERF can be determined by the calculated differences. Reference 6
also identifies that Class 3b is considered to be the contributor to LERF. Table A.10 summarizes
the results of the LERF evaluation assuming that Type 3b is indicative of a LERF sequence.
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Table A.10
Impact on LERF due to Extended Type A Testing Intervals
ILRT Inspection 3 Years (baseline) 10 Years 15 Years 16 Years
Interval
Class 3b (Type A 1.22E-7/yr 4.05E-7/yr 6.08E-7/yr 6.48E-7/yr
LERF)
ALERF (3 year 2.84E-7/yr 4.86E-7/yr S27E-T/yr
baseline) :
ALERF (10 year 2.03E-7/yr 2.43E-T/yr
baseline)
ALERF (15 year 4.05E-8/yr
exlension)

Reg. Guide 1.174 (Reference 14) provides guidance for determining the risk impact of plant-
specific changes to the licensing basis. Reg. Guide 1.174 defines very small changes in risk as
resulting in increases of CDF below 1.0E-6/yr and increases in LERF below 1.0E-7/yr. Since the
ILRT does not impact CDF, the relevant metric is LERF. Calculating the increase in LERF
requires determining the impact of the ILRT interval on the leakage probability.

Since guidance in Reg. Guide 1.174 defines very small changes in LERF as below 1.0E-7/yr,
increasing the ILRT interval to 16 years (4.05E-8/yr) from the current interval (15 years) meets
this criterion. The LERF increase when measured from the original 3-in-10-year is 5.27E-7/yr,
which is above the 1.0E-7/yr screening criterion in Reg. Guide 1.174.

Reference 1 indicates that plants with a CDF in excess of 1.0E-5/yr may have difficulty
demonstrating a change in LERF less than 1.0E-7/yr. It further states that the analysis as
embodied in the NEI approach is conservative and provides additional guidance with respect to
refining the initial analysis.

The change in LERF when extending the current ILRT period from 15 to 16 years is acceptable
but the increase from 3 years to 16 years exceeds the limit. Therefore, the refinements defined in
the main report are again required. Four refinement steps are implemented and are described in
the main report. These are:

l. Remove existing LERF contributions from the estimate for Class 3b

2. Remove accident states where the debris would be scrubbed (covered by water) such that
the source term in the containment would not be sufficient to support a LERF release.

3. Evaluate sequence timing to identify and exclude intact containment sequences with
accident timing beyond that defined for the “early” class.
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4. Review a combination of containment source term and timing to exclude other sequences
that could not meet the timing and source term requirements for LERF.

The first two refinements were conducted using the SONGS Level 2 containment event tree
model to identify the characteristics necessary for determining the status of these aspects of the
analysis. The existing containment event tree model provided clear branch points for LERF,
debris flooded and containment spray status in recirculation such that a set of logical rules could
be applied to the model to obtain the necessary results in terms of CDF. The analysis is
summarized in Reference 15 and the results illustrated graphically in Figure A.1.
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Figure A.1. Quantified Source Term Category Diagram for SONGS Case 2 (from Reference 15)
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The figure illustrates how the total CDF frequency is subdivided based on the three identified
criterion. From the solution presented in the figure a table of results is obtained and reproduced
in Table A.11.

Table A.11
Source Term Outcomes
Source Term Outcome Frequency (/yr) Description
STC Refinement Outcome | Non-LERF sequence with the
5.29E-6 debris flooded and containment

sprays functioning

STC Refinement Outcome 2 Non-LERF sequence with the
debris flooded and the containment

2.10E-6 .

sprays do not function after

recirculation

STC Refinement Outcome 3 Non-LERF sequence without water
1.56E-5 pools covering the debris and
containment sprays functioning

STC Refinement Outcome 4 Non-LERF sequence without water
2.08E-5 pools covering the debris and
containment sprays do not function

STC Refinement Outcome 5 6.96E-7 LERF sequence

Only outcome 4 contributes to the potential for a Type A LERF. This value is then utilized to
calculate the LERF contribution from Class 3b frequency by the following equation:

FREQciass3b = PROB..see X Adjusted CDF = 0.00273 x 2.08E-5/yr = 5.69E-8/yr (eq. 36)

This can then be extrapolated using the methods presented earlier to determine the 10-year, 15-
year and 16-year contributions and to generate adjusted LERF values as presented in Table A.12.
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Table A.12
Class 3b Contributions Using Adjusted CDF
Test Interval Frequency (/yr) Delta Frequency from Prior Period
(/yr)

Baseline 5.69E-8

10-year 1.90E-7 1.33E-7
15-year (current) 2.85E-7 0 48E-8
l6-year 3.04E-7 1.90E-8

Summing the last column provides the total increase from the baseline (3 years) to the proposed
(16 year) interval (2.47E-7/yr). This increase is above the guidance for a small change in risk
and does not address the identified conservatism in the small LOCA contribution.

A more realistic estimation of the probability of clogging given a small LOCA is provided in
Reference 15 and the resulting impact is found in Table A.13. The reduction in the small LOCA
contribution reduces the STC Outcome 4 to 1.83E-5/yr from 2.08E-5/yr. Substitution into the
LERF calculation equations defined earlier yields the final results.

Table A.13
Class 3b Contributions Using Adjusted CDF
Tes.t_'.In:tfe'r.\./al o | '5F:r'équency (/yr) DeltaFreque“CY from Prior Perlod
Adjusted STC Outcome 4 1.83E-5 |
Baseline LERF 5.00E-8
10-year 1.67E-7 1.17E-7
15-year (current) 2.50E-7 8.34E-8 |
16-year 2.67E-7 1.70E-8

Again, summing the last column provides the total increase from the baseline (3 years) to the
proposed (16 year) interval (2.17E-7/yr). This increase is not sufficiently small to meet the
guidance for a small change in risk with margin.
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Steps 3 and 4 involve looking at sequences in terms of the LERF definition. LERF is defined by
both release (large) and timing (early). It is this aspect that is examined to determine if the
existing analysis can be refined further.

The release categories selected in the analysis documented in the main report also apply to this
study since the external event sequences would be binned in a similar manner as the internal
events to ensure consistency. The only difference will be the associated frequency.

The PCS-35 and MLO-4 release category frequencies are caiculated including the external
events and do not contain any portion of previously addressed intact containment contributions.

The associated frequency can be removed without adjustment.

adjustment is provided in Table A.14.

The total impact of this

Table A.14

LERF Contribution Adjustment for PCS-35 and MLO-4
Release Category Sequence Number Prilor to Adjustrﬁent (/yf)' Adjustment (/yr) i
PCS-35 Frequency (Internal, Small 6.62E-6 1.56E-6
LOCA)
PCS-35 Frequency (External) 1.29E-7 -
MLO-4 Frequency (Internal) 4.78E-6 -
MLO-4 Frequency (External) 1.01E-6 -
Intact Containment Frequency 1.25E-5 1.56E-6

Adjusting the total intact contribution by this assessment we arrive at the new total intact
contribution to LERF as shown in Table A.15.

Table A.15

Adjustment to Address Source Term Magnitude and Timing

Release Category Sequence Number |- Prior to Adjustment (fyr) | - Aftst Adjustrment (yr) -~
Initial Intact Containment Frequeney 5.75E-6 5.75E-6
(not including PCS-35 or MLO-4)
PCS-35 and MLO-4 Frequency 1.25E-5 1.56E-6
Total Intact Containment Frequency 1.83E-5 7.34E-6
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The additional refinement reduces the contribution as shown. Using the new intact containment
contribution, an adjusted value for LERF is quantified. Substitution into the LERF calculation
equations defined earlier yields the final results presented in Table A.16.

Table A.16
Class 3b (LERF) Contributions Using Adjusted CDF
Test Interval Frequency (/yr) Delta Frequency from Prior Period
(/yr)
Adjusted Outcome 7.34E-6
Baseline LERF | 2.01E-8
10-year 6.68E-8 4.68E-8
15-year (current) 1.00E-7 3.34E-8
16-year 1.07E-7 6.68E-9

Again, summing the last column provides the total increase from the baseline (3 year) to the
proposed (16 year) interval (8.69E-8/yr). The quantified value meets the definition for an
acceptably small change in risk as defined by the guidance in Reference 14.

Step 7: Calculate the change in conditional containment failure probability (CCFP)

The CCFP is defined as the probability of containment failure given the occurrence of an
accident. This probability can be expressed using the following equation:

CCFP=1- [f&%%} (Eq. 37)

Where fincf) is the frequency of those sequences which result in no containment failure. This
frequency is determined by summing the Class 1 and Class 3a results, and CDF is the total
frequency of all core damage sequences.

Therefore the change in CCFP for this analysis is the CCFP using the results for 16 years
(CCFP,,) minus the CCFP using the results for 15 years (CCFPs). This can be expressed by the
tollowing:

ACCFP,_,, = CCFP, ~ CCFP, (Eq. 38)
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Using the data previously developed the change in CCFP from the current testing interval is

calculated and presented in Table A.17.

Table A.17
Impact on Conditional Containment Failure Probability due to Extended Type A Testing
Intervatls
ILRT Inspection 3 Years (baseline) 10 Years 15 Years 16 Years
Interval
Ainch) (/yr) 3.75E-5 3.72E-5 3.70E-5 3.70E-5
fincf)/CDF 0.843 0.836 0.832 0.831
CCFP 0.157 0.104 0.168 0.169
ACCFP (3 year 6.38E-3 1.09E-2 1.18E-2
baseline) (0.64%) (1.09%) (1.18%)
ACCFP (10 year) 4.55E-3 5.46E-3
(0.46%) (0.55%)
ACCFP (15 year 9.11E-4
current) (0.09%)
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B.0 POPULATION DOSE ESTIMATES

This section provides the basis for the dose estimates utilized in the analysis. Dose estimates for
both the intact case and for impaired containments are developed.

B.1 ESTIMATION OF INTACT CONTAINMENT POPULATION DOSE

The ILRT evaluation technique addresses the potential for a pre-existing leak in the containment
such that a release could occur when successful containment performance would be expected.
To determine the dose for such a situation, it is necessary to develop an estimate for whole body
population dose given that although the core has melted, the containment is intact with
safeguards functioning.

This is the typical licensing basis assessment used for judging the acceptability of the
containment and addresses the current San Onofre Nuclear Generating Station (SONGS)
licensing basis assumptions.

B.1.1 Methodology

The overall methodology utilizes a scaling factor to estimate the person-rem dose for the
population within 50-miles of SONGS. The dose rates for the exclusion area boundary (EAB)
and the low population zone (LPZ) are used to define a distance scaling factor. This scaling
factor 1s then used to estimate the dose for distances beyond the LPZ up to the 50-mile radius.

An average person-rem dose is predicted assuming a uniform distribution of radionuclides that
decreases with increased distance. A uniform distribution of the surrounding population is then
combined to calculate the final total dose. The analysis depends on inputs from the licensing
basis analysis' to arrive at the EAB dose rate, LPZ dose rate, LPZ total man-rem dose and
population data”.

B.1.2 Licensing Basis Information

The information contained in References 1 and 2 provide the dose rates for the EAB and LPZ
and the population data. The EAB is defined as the circular area within a radius of 576 meters
(~0.36 miles) from the containment (each containment has a similar sized area). The LPZ
extends the radius to 3,140 meters (~1.95 miles). The population is collected for a distance
(radius) of 50 miles from the SONGS site.

Analysis presented in Reference 1 provides the dose rates listed in Table B.1, below, for the

EAB and LPZ which are derived at a time of two hours following the initiation of the release and
the 30-day LPZ dose. '
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Table B.1
Predicted Dose Rates taken from Reference 1
Location Dose Rate (person-rem/hr)
EAB:n 4.347E-1
LPZoy, 1.234E-2
LPZ304 8.676E-2

Reference 2 provides the population data surrounding SONGS. This data indicates that there are
no persons within the EAB and approximately 1,201 persons within the LPZ. The LPZ is
defined as an area within a 1.95 mile radius of the plant site. Reference 2 also indicates that the
population within a 50-mile radius is approximately 8.32E+06 if the outer areas of San Diego
and Los Angeles are included.

B.1.3 Dose Scaling Factor

The calculation of the necessary scaling factor is based on a relationship of dose rate and
distance. This is consistent with the Indian Point 3 submittal (Reference 3). The scaling
equation is based on a ratio of the LPZ dose to the EAB dose. The equation 1s shown below:

Y=Xe (E{ﬂ)c ' (eq. 1)

LPZ

Where:

Y = LPZ dose rate

X = EAB dose rate

dypz = distance for LPZ
dgap = distance for EAB
¢ = scaling constant

This equation assumes that the dose rate is decreasing in a constant manner with distance and is
consistent with the Comanche Peak submittal (Reference 4). Solving for the equation yields a
value for the scaling constant (C). The input data is listed below in Table B.2.
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Table B.2
Calculation Parameters taken from Reference 1
Parameter Value (units)
X 4.347E-1 (person-rem/hr)
Y 1.234E-2 (person-rem/hr)
deas 576 (meters)
dipz 3140 (meters)

Solving yields a value of 2.1 for the constant, C. The next step involves extrapolation of this
information to the 50-mile radius.

B.1.4 Calculation of Population Dose

To calculate the population dose for the 50-mile radius, Equation 1 is employed using somewhat
different parameters. The LPZ total dose is extrapolated to calculate a population dose, it is
important to estimate the dose out to 50 miles (although dose rates decrease significantly with
distance, the population is much greater as distance increases) in order to account for the total
exposed population. Consistent with Reference 4, the value at 25 miles can be used to represent
an average dose for the 50-mile distance since it is the mid point between the plant and the 50-
mile radius and the dose is assumed to decrease constantly with distance.

The values provided in Table B.3 are used to solve for the dose at 25 mile (Y).

Table B.3
Calculation Parameters taken from Reference 1
Y (LPZ30q) 8.676E-2 (person-rem)
C 2.1
dipz 1.95 (miles) [3140 meters]
dos 25 (miles)

Solving Equation | yields a value for the person-rem dose of 4.09E-4 person-rem. The value
represents an average individual dose.
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The next step is to define the effected population. The estimated population is 8.32E+06
persons. However, it is usually assumed that 95% of the population will be evacuated prior to
release such that only 5% of the population would be involved. Given a lotal population
estimate of approximately 8.32E+06 persons, this equates to an exposed population of 4.16E+05
persons.

The population dose dpp is then developed using this information by employing the following
equation:

C]pnp = (Iinn' ¢ p (eq 2)

where:

ding is the dose calculated for a singie individual (4.09E-04)
p is the total effected population (4.16E+05)

Solving Equation 2 yields a total population whole body dose of 1.70E+2 person-rem.

B.1.5 Sensitivity Assessment of Evacuation Assumption on Intact Containment Dose Estimation

The dose estimate can be sensitive to assumptions related to evacuation effectiveness. A
parametric sensitivity analysis is performed in this appendix to determine how a change in the
evacuation assumption would impact the person-rem estimates used as a risk measure.

The use of evacuation 1s typical for most offsite dose analyses and a value of 95% evacuation or
greater is typically assumed in many cases (Reference 6 for example assumed 99.5%). However,
as the evacuation increases, the person-rem dose decreases. Most of the calculated parameters
utilize the intact dose indirectly in the numerator. This is because the estimated doses for Class
1, Class 3a and Class 3b are the only dynamic estimates in the risk calculation and are the only
values that can be used for the change in risk.

Expanding this discussion, since Class 1 represents an intact containment and Classes 3a and 3b
are multiples of Class 1 the predicted values are linked. Also, since the results are typically
utilized in the numerator, the smaller the value obtained, the lower the change in risk.

To reflect the most conservative case and maximize the numerator in the risk calculations the
assumption of no evacuation can be made and the estimate for intact dose updated. The dose is
proportional to the available persons and since no evacuation is assumed the value is increased
by a factor of 20 (0.05/1). This increases the intact dose for Class 1 from a value of 170 person-
rem to a value of 3,400 person-rem.

A sensitivity study is performed on the baseline analysis to determine how the increased Class 1
exposure would impact the conclusions of the analysis. The change in the baseline exposure has
no impact on the LERF value or the conditional probability of containment failure since both are
based on frequency values and they are not impacted by any exposure assumptions.

Only those metrics based on exposure are impacted. In those cases the increase in risk for the
impacted classes (Classes 1, 3a and 3b) will tend to highlight the impact of any change by
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increasing the baseline value that is present in the numerator of the equation. It will also tend to
increase proportionally the net change between the different time periods.

The total integrated risk and Type A risk are developed using the approach defined in the main
report.  Specifically, the baseline intact dose (170 person-rem) is increased to the value
associated with no evacuation (3,400 person-rem). Then the person-rem values for Classes 1, 3a
and 3b are revised and the analysis quantified. Table B.4 presents a comparison of the Class 1,
3a and 3b contributions for the main report and the sensitivity case.

Table B.4
Comparison of Class 1, 3a and 3b Person-Rem for Baseline and No Evacuation Sensitivity Study
Parameter Main Report Assessment’ No Evacuation Assessment’
Testing 3in 10 10 year 15 year 16 year 3inl0 | .10 year _ : 15 year | 16.year
Interval years : : years : :
Class | 4.01E-3 3.65E-3 | 340E-3 | 3.34E-3 8.03E-2 7.31E-2 6.79E-2 6.69E-2
Class 3a 1.40E-3 4.68E-3 | 7.02E-3 | 749E-3 2.81E-2 9.36E-2 1.40E-1 1.50E-1
Class 3b 4.89E-4 1.63E-3 | 2.44E-3 | 2.61E-3 9.77E-3 3.26E-2 4.89E-2 5.21E-2
mgg‘;“ses 9.685 9.689 | 9.692 | 9.693 9.799 9.885 9.946 9.958
Increase o - L 118% | 2.00% | 262% | 274%

1. Values taken from Tables 6, 7, 8 and 9 of the main report.
2. All values except for total represent an increase of a factor of 20 from the baseline.

Although the individual classes increase by a factor of 20, the overall increase is between 1.2 and
2.7 percent of the total. This is not a significant impact and the overall conclusion drawn from
this sensitivity case is that the calculated change in risk is insensitive to the evacuation
assumption.

B.2 ACCIDENT SEQUENCE DOSE ESTIMATION

For existing accident sequences, such as interfacing system LOCA or early containment failure,
the dose is essentially constant for this assessment since the dose 1s substantially higher than is
predicted for the Type A leakage. Therefore, the contributions from Classes 6, 7 and 8 form a
baseline risk value that is constant for the analysis. As the intact dose impacted the numerator,
the doses predicted from these classes impact the denominator.

The larger the person-rem estimate for these classes, the smaller the increase in risk attributed to
the Type A leakage because it reflects a relatively smaller increase in risk. Therefore a lower
estimate for Class 6, 7 and 8 would tend to increase the estimates for risk increase due to the
extension of interval for the ILRT.
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Reference 5 provides a SONGS-specific assessment using an accepted approach for developing
source terms utilizing radionuclide release fractions. For this analysis, an approach is taken to
use the results presented in the NUREG 1150° study as a surrogate estimate for person-rem for
Classes 6, 7 and 8.

NUREG 1150 examined both pressurized water reactors (PWRs) and boiling water reactors
(BWRs). The results presented for boiling water reactors (i.e, Peach Bottom, Grand Gulf) are
not considered appropriate for this analysis since the core melt mechanics and design are
substantially different between SONGS and the BWRs. Therefore, their results are excluded
from consideration.

NUREG 1150 also analyzed Zion, Sequoyah and Surry PWR designs. Sequoyah utilizes an ice
condenser design and the presence of ice and restricted flow paths can lead to sequences and
conditions that are not found in a large dry design such as SONGS. Therefore, Sequoyah is not
considered a good PWR design for comparison. Zion is a 4 loop Westinghouse design and may
be somewhat closer to the SONGS design. However the 4 loop design and the potential for seal
LOCA cases associated most often with Westinghouse designs could influence the analysis.
Therefore, it 1s not selected as a surrogate.

Surry is a Westinghouse 3 loop design and is considered the best surrogate after examination of
the NUREG 1150 analyzed plants.

Reference 7 provides the Level 2 analysis and offsite consequence assessment for Surry. Table
4.3-1 of Reference 5 provides a summary of consequence results that includes population dose
(exposure) within 50 miles for internal events. A range of outcomes exists for each source term
group based on the consequence measures. A matrix is formed and values provided for figures

of mernit.

The exposure estimates for a range of 50 miles around the site are provided in Table B.5 for each
reported source term group.

RSC 07-05 B.6 Printed: 07/25/2007



Evaluation of Risk Significance of ILRT Extension Based on
the NEI Approach

Table B.5
Reported Person Rem Estimates for Surry Source Term Groups (summarized from Reference 5)
Source Term Grouping Outcome | (S\/]) Outcome 2 (Sv) Outcome 3 (Sv)

SUR-0I NA 2.33E+3 1.25E+3
SUR-02 5.33E+3 1.13E+4 5.82E+3
SUR-03 1.15E+4 2.26E+4 1.13E+4
SUR-04 1.04E+4 1.45E+4 NA
SUR-05 NA 5.15E+4 2.02E+4
SUR-06 NA 242E+4 2.15E+4.
SUR-07 2.76E+4 3.43E+4 1.46E+4
SUR-08 1.68E+4 2.14E+4 [.61E+4
SUR-09 1.36E+4 [.74E+4 NA
SUR-10 4.73E+4 4.66E+4 3.34E+4
SUR-11 4.56E+4 2.77E+4 2.78E+4
SUR-12 2.69E+4 3.0lE+4 2.67E+4
SUR-I13 2.15E+4 2.68E+4 NA
SUR-14 ' | 88E+4 2.23E+4 NA
SUR-15 4.28E-| 3.10E+0 NA
SUR-16 4.28E+0 3.75E+1 NA
SUR-17 2.66E+3 6.71E+3 NA
SUR-18 0.00E+0 NA NA

- 1. Values provided in Sieverts (Sv). Conversion factor 1 Sv = 100 rem.

In order to utilize this information it is necessary to convert it to the form needed in the ILRT
analysis. This involves classification into one of the three EPRI classes and then determining the
representative person-rem estimates. '

Reference 5 provides some guidance with respect to the composition of the source term
grouping. For example SUR-01 is dominated by bypass sequences. Using this information the
Surry results are grouped to the EPRI classes. The grouping is presented in Table B.6.
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Table B.6
Assignment of Surry Source Term Groups to EPRI Classes
EPRI Class Surry Source Term Groups Applied]
Class 6 SUR-14
Class 7 SUR-04, SUR-07, SUR-08, SUR-09, SUR-11, SUR-12, SUR-13,

SUR-15, SUR-16, SUR-17

Class 8 SUR-01, SUR-02, SUR-03, SUR-05, SUR-06, SUR-10

1. Group SUR-18 is not applied to an EPRI class since the listed outcomes in Table B.5 are
either 0.0 or NA.

The source term exposure estimates for each source term group are first averaged to obtain a
value for the source term group and then the individual groups are averaged to obtain a class
estimate. An example calculation is provided below.

Source term group (STG) SUR-01 has two estimates for exposure (see Table B.5). These values
are first averaged to obtain a STG average for SUR-1.

SvVave = (2.33E43 + 1.25E+3) Sv /2 = 1.79E+3 Sv (eq. 3)
Repeating this process arrives at the data provided in Table B.7.

It is noted that for Class 7 and Class 8 there are multiple source term groups included. In these
cases the individual results using Equation 1 for each contributing Surry STG were summed and
then averaged to obtain an estimate for the EPRI class.
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Average Person-Rem for Surry Source Term Groups

Evaluation of Risk Significance of ILRT Extension Based on

the NEI Approach

Source Term Group

Exposure (Sv)

SUR-01 1.79E+3
SUR-02 748E+3
SUR-03 1.51E+4
SUR-04 1.25E+4
SUR-05 3.89E+4
SUR-06 2.29E+4
SUR-07 2.55E+4
SUR-08 1.81E+4
SUR-09 1.55E+4
SUR-10 4.24E+4
SUR-11 3.37E+4
SUR-12 2.79E+4
SUR-13 2.42E+4
SUR-14 2 06E+4
SUR-15 1.76E+0
SUR-16 2.09E+1
SUR-17 4.69E+3
SUR-18 NA

These results are then grouped into the EPRI Classes using Table B.7 and the average, minimum
and maximum exposures are defined. The results are presented in Table B.8 in units of person-

rem.
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Table B.8
Average Person-Rem for EPRI Classes Based on Surry Source Term Groups
EPRI Class Weighted Average Max Exposure in Class Min Exposure in
Exposure (person- (person-rem) Class (person-rem)
rem)

Class 6 2.06E+6 NA' NA
Class 7 1.62E+6 3.37E+6 1.76E+2
Class 8 2.14E+6 4.24E+6 1.79E+5

1. Only one source term group applied.
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Response to USNRC Request for Additional Information for Degradation of the Embedded Side
of the Steel Drywell Structure
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C.0  RESPONSE TO USNRC REQUEST FOR ADDITIONAL INFORMATION FOR
DEGRADATION OF THE EMBEDDED SIDE OF THE STEEL DRYWELL
STRUCTURE

This appendix provides the San Onofre Nuclear Generation Station (SONGS) response to
previous United States Nuclear Regulatory Commission (USNRC) request of other licensee
(Reference 1) for additional information regarding how potential degradation of the embedded
side of the steel drywell containment structure under high pressure during core damage accidents
could impact the risk assessment related to the extension of the integrated leak rate test.

C.1 ANALYSIS APPROACH

The analysis approach utilizes the Calvert Cliffs Nuclear Plant (CCNP) methodology (Reference
1). This methodology is an acceptable approach to incorporate the liner corrosion issue into the
integrated leak rate test (ILRT) extension risk evaluation. The results of the analysis, using
CCNP methodology. were that increasing the ILRT frequency from three years to sixteen years
did not significantly increase plant risk of a large early release.

C.2 ANALYSIS RESULTS

Table C.1 summarizes the results obtained from the CCNP methodology (Reference 1) utilizing
plant-specific data for SONGS.

Table C.1
SONGS Liner Corrosion Risk Assessment Results Using CCNP Methodology
Step Description Containment Cylinder and Containment Basemat
C ~ Dome (85%) S (15%)
i Historical liner flaw likelihood | Events 2 Events: 0

Failure data: containment
location specific (Brunswick 2 and North Anna 2) Assume a half failure
Success data: based on 70 2/(70x5.5)=5.19E-03 0.5/(70 x 5.5) = 1.30E-03

steel-lined containments and
5.5 years since the 10CFR
50.55a requirements of
periodic visual inspections of
containment surfaces
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Table C.1 (Continued)
SONGS Liner Corrosion Risk Assessment Results Using CCNP Methodology

Step Description Containment Cylinder and Containment Basemat
Dome (85%) (15%)
2 Aged adjusted liner flaw Year Failure rate Year Failure rate
likelihood
1 2.05E-03 1 5.14E-04
During the 16-year interval, average 5-10 5.19E-03 average 5-10 [.30E-03
assume failure rate doubles 16 1.65E-02 16 4.13E-03

every five vears (14.9%
increase per year). The
average for the 5" to 10" year

set to the historical failure rate.

16 year average = 6.74E-03

16 year average = 1.75E-03

3 Increase in flaw likelihood
between 3 and 16 years
Uses aged adjusted liner flaw 10.5% 2.5%
likelthood (Step 2), assuming
failure rate doubles every five
years.

4 Likelihood of breach in Pressure (psia) Likelihood of Pressure (psia) Likelihood of
containment given liner flaw liner breach liner breach
The upper end pressure is
consistent with the current 76 0.10% 76 0.010%
SONGS probabilistic risk 98.6 1.54% 98.6 0.154%
assessment (PRA) level 2 137 16.14% 137 1.614%
analysis (Reference 2). 0.1% 182 57.54% 182 5.754%
is assumed for the lower end. 262 100% 262 10.00%

Intermediate failure
likelihoods are determined
through logarithmic
interpolation as documented in
Reference 3. The basemat is
assumed to be 1/10 of the
cylinder/dome analysis.
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Table C.2
Changes Due to Extension from 15 Years (current) to 16 Years
Method LEREF Increase Person-rem/yr Percentage Increase in
Increase Person-rem/yr
NRC approved 5.65E-9' 3.36E-5"2 3.36E-5/9.692' =
method (SONGS 0.00035%

submittal basis)

NRC approved 6.48E-9"7 3.86E-5"* 3.86E-5/9.692' =
method with liner 0.00040%
COITOSIioN

1. Person-rem and LERF increase taken from main report.

2. Assumes all feaks associated with corrosion are large (which is conservative)
Person-rem = LERF x 5.95E+03 (from Table § of the main report).

3. LERF increase = submittal LERF + 8.325E-10 (calculated corrosion LERF increase).

Table C.3 shows the changes with the corrosion-induced, non-detected containment leakage for
the ILRT extension from the baseline test interval of 3 years to the proposed test interval of 16
years.

Table C.3
Changes Due to Extension from 3 Years (baseline) to 16 Years
Method LERF Increase Person-rem/yr Percentage Increase in-
o ' . Increase | -~ Person-rem/yr.- -

NRC approved 7.35E-8! 4 37E-4! 4.37E-04 / 9.687'

method (SONGS 0.00452% i
submittal basis) . )

NRC approved 7.43E-8"3 4.42E-4"? 4.42E-04/9.687' =
method with liner 0.00456%

corrosion

1. Person-rem and LERF increase taken from main report.

2. Assumes all leaks associated with corrosion are large (which is conservative)
Person-rem = LERF x 5.95E+03.

3. LERF increase = submittal LERF + 8.325E-10 (calculated corrosion LERF increase).

The results of the analysis, using CCNP methodology, indicate that increasing the ILRT
frequency from the current fifteen years or the baseline three years to sixteen years did not
significantly increase plant risk of a large early release. This supports the proposed extension of
the ILRT interval.
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D.0 EVALUATION OF RELEVANT SONGS JLRT EXPERIENCE

This appendix documents the relevant historical experience for the San Onofre Nuclear
Generating Station integrated leak rate tests performed on both units 2 and 3. From this data,
comparisons of the resultant leak size for each integrated leak rate test performed as compared to
L, are presented.

D.I ANALYSIS RESULTS

San Onofre Nuclear Generating Station (SONGS) has performed three integrated leak rate tests
(ILRT) on unit 2 and unit 3. From the final report for each test, the overall mass point and total
time analysis leakage rates (in terms of a percentage of the containment leaked per day) are noted
and compared to the leakage rate equivalent to L;. Table D.1 presents the results of the

comparison.
Table D.1
SONGS ILRT Resultant Leak Rates
Unit Test Date Mass Point Total Point . As-Found L, Comment
Number - Resultant As- Resultant As- Leakage Rate S
~-Found Leakage Found Leakage Limit
Rate Rate’ '

2 02/1985 0.064 wt% / day 0.053 wt% / day 0.1 wt% / day | Test result
leakage is less
than L,

2° 10/1991 0.0485 wt% / day | 0.0713 wt% /day | 0.1 wt% / day | Test result
leakage is less
than L,

2 03/1995 | 0.0427 wt% / day | 0.0676 wt% / day | 0.1 wt% /day | Test result
leakage is less
than L,

3¢ 11/1985 0.054 wt% / day 0.054 wt% / day 0.1 wt% / day | Test resuit
leakage is less
than L,

3° 03/1992 | 0.0536 wt% / day | 0.0681 wt% /day | 0.1 wt% /day | Test result
leakage is less
than L,

3¢ 09/1995 | 0.0546 wt% / day | 0.0732 wt% / day | 0.1 wt% /day | Test result
leakage is less
than L,

1. Information for this test taken from Reference 1.
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Information for this test taken from Reference 2.
Information for this test taken from Reference 3.
Information for this test taken from Reference 4.
Information for this test taken from Reference 5.
Information for this test taken from Reference 6.

TSR

o

From Table D.1, it can be seen that there have been no reported leakage rates equal to or greater
than L,. From this, the SONGS data is not atypical (or unique) from the industry data as a whole
for ILRT results. This supports the proposed ILRT extension.
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