Warrenville, IL 60555

~ ExelonGeneration.

=" 4 4300 Winfield Road
A

RS-16-187 10 CFR 50.90

September 19, 2016
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ATTN: Document Control Desk
Washington, DC 20555-0001

Quad Cities Nuclear Power Station, Units 1 and 2
Renewed Facility Operating License Nos. DPR-29 and DPR-30
NRC Docket Nos. 50-254 and 50-265

Subject: Request for License Amendment to Revise Technical Specifications Section
5.5.12 for Permanent Extension of Type A and Type C Leak Rate Test
Frequencies

In accordance with 10 CFR 50.90, "Application for amendment of license, construction permit,
or early site permit," Exelon Generation Company, LLC (EGC) requests an amendment to
Renewed Facility Operating License Nos. DPR-29 and DPR-30 for Quad Cities Nuclear Power
Station (QCNPS), Units 1 and 2, respectively. The proposed change revises Technical
Specifications (TS) 5.5.12, "Primary Containment Leakage Rate Testing Program," to allow for
the permanent extension of the Type A Integrated Leak Rate Testing (ILRT) and Type C Leak
Rate Testing frequencies.

Specifically, the proposed change revises QCNPS TS 5.5.12 by replacing the reference to
Regulatory Guide (RG) 1.163, "Performance-Based Containment Leak-Test Program," with a
reference to NEI 94-01, "Industry Guideline for Implementing Performance-Based Option of
10 CFR 50, Appendix J," Revision 3-A, and the conditions and limitations specified in

NEI 94-01, Revision 2-A, as the documents used by QCNPS to implement the performance-
based leakage testing program in accordance with Option B of 10 CFR 50, Appendix J. This
license amendment request also proposes an administrative change to TS 5.5.12 to delete
references to Type A tests that have already occurred.

The proposed change is risk-informed and follows the 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," Revision 2. EGC has performed a QCNPS-specific evaluation
to assess the risk impact of the proposed change. A copy of the risk assessment is provided in

Attachment 3.

This request is subdivided as follows.

e Attachment 1 provides a description and evaluation of the proposed change.
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e Attachment 2 provides a markup of the affected TS pages.
e Attachment 3 provides QC-LAR-03, "Risk Assessment for QCNPS Regarding the ILRT
(Type A) Permanent Extension Request," Revision 1.

The proposed change has been reviewed by the QCNPS Plant Operations Review Committee
in accordance with the requirements of the EGC Quality Assurance Program.

EGC requests approval of the proposed change by September 19, 2017, to support the
extension of the Unit 2 ILRT, which is required to be performed during the outage in the spring
of 2018. Once approved, the amendment will be implemented within 30 days. This
implementation period will provide adequate time for the affected station documents to be
revised using the appropriate change control mechanisms.

In accordance with 10 CFR 50.91, "Notice for public comment; State consultation,"
paragraph (b), EGC is notifying the State of lllinois of this application for license amendment by
transmitting a copy of this letter and its attachments to the designated State Official.

There are no regulatory commitments contained in this letter. Should you have any questions
concerning this letter, please contact Mr. Kenneth M. Nicely at (630) 657-2803.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the 19th
day of September 2016.

Redpectfully,

Patrick R. Sim @ %\
Manager - Licensing

Attachments:

1. Evaluation of Proposed Change

2. Markup of Proposed Technical Specifications Pages

3. QC-LAR-03, "Risk Assessment for QCNPS Regarding the ILRT (Type A) Permanent
Extension Request”

cc: NRC Regional Administrator, Region ll|
NRC Senior Resident Inspector — Quad Cities Nuclear Power Station
lllinois Emergency Management Agency — Division of Nuclear Safety
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ATTACHMENT 1
Evaluation of Proposed Change

1.0 SUMMARY DESCRIPTION

In accordance with 10 CFR 50.90, "Application for amendment of license, construction permit,
or early site permit," Exelon Generation Company, LLC (EGC) requests an amendment to
Renewed Facility Operating License Nos. DPR-29 and DPR-30, for Quad Cities Nuclear Power
Station (QCNPS), Units 1 and 2.

The proposed change revises Technical Specifications (TS) 5.5.12, "Primary Containment
Leakage Rate Testing Program,” to allow the following:

¢ Increase the existing Type A integrated leakage rate test (ILRT) program test interval
from 10 years to 15 years in accordance with Nuclear Energy Institute (NEI) Topical
Report (TR) NEI 94-01, "Industry Guideline for Implementing Performance-Based Option
of 10 CFR 50, Appendix J," Revision 3-A (Reference 2), and the conditions and
limitations specified in NEI 94-01, Revision 2-A (Reference 8).

Note: This change would make permanent, a test interval extension of the Type A,
Appendix J ILRT testing of QCNPS Units 1 and 2, previously approved on March 8,
2004, in License Amendments No. 220 (Unit 1) and No. 214 (Unit 2) (Reference 17).
These amendments provided a one-time TS change extending the Type A, Appendix J
test interval from 10 to 15 years as applied to QCNPS, Units 1 and 2.

¢ Adopt an extension of the containment isolation valve (CIV) leakage rate testing
(Type C) frequency from the 60 months currently permitted by 10 CFR 50, Appendix J,
"Primary Reactor Containment Leakage Testing for Water-Cooled Power Reactors,"
Option B, to a 75-month frequency for Type C leakage rate testing of selected
components, in accordance with NEI 94-01, Revision 3-A (Reference 2).

o Adopt the use of ANSI/ANS 56.8-2002, "Containment System Leakage Testing
Requirements." (Reference 43)

o Adopt a more conservative allowable test interval extension of nine months, for Type A,
Type B and Type C leakage rate tests in accordance with NEI 94-01, Revision 3-A
(Reference 2).

Specifically, the proposed change contained herein, would revise QCNPS TS 5.5.12 by
replacing the reference to Regulatory Guide (RG) 1.163, "Performance-Based Containment
Leak-Test Program," (Reference 1) with a reference to NEI 94-01, Revision 3-A (Reference 2),
and the limitation and conditions specified in NEI 94-01, Revision 2-A, dated October 2008
(Reference 8). These new documents will be used by QCNPS to continue with the
implementation of the performance-based leakage testing program in accordance with Option B
of 10 CFR 50, Appendix J.

This License Amendment Request (LAR) also proposes an administrative change to TS 5.5.12
to delete the information regarding the performance of the next QCNPS Type A tests to be
performed no later than July 22, 2009, for Unit 1 and May 16, 2008, for Unit 2, as these Type A
tests have already occurred.
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ATTACHMENT 1
Evaluation of Proposed Change

2.0 DETAILED DESCRIPTION

QCNPS TS 5.5.12, "Primary Containment Leakage Rate Testing Program," currently states, in
part:

This program shall establish the leakage testing of the primary containment as required
by 10 CFR 50.54(0) and 10 CFR 50, Appendix J, Option B, as modified by approved
exemption. This program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Testing Program,”
dated September 1995, as modified by the following exceptions:

1. NEI 94-01 — 1995, Section 9.2.3: The first Unit 1 Type A test performed after the
July 23, 1994, Type A test shall be performed no later than July 22, 2009.

2. NEI 94-01 — 1995, Section 9.2.3: The first Unit 2 Type A test performed after the
May 17, 1993, Type A test shall be performed no later than May 16, 2008.

The proposed changes to QCNPS TS 5.5.12 will replace the reference to RG 1.163 with a
reference to NEI TR NEI 94-01 Revisions 2-A and 3-A.

Additionally, this LAR incorporates an administrative change to TS 5.5.12 to delete the
information regarding the performance of the next QCNPS Type A tests to be performed no
later than July 22, 2009, for Unit 1 and May 16, 2008, for Unit 2. This change will have no
impact as these dates have already occurred and these Type A tests have already been
performed. This Type A test information had been previously approved in Amendments No. 220
and No. 214 for QCNPS, Units 1 and 2, respectively, and is no longer applicable since the test
dates occur in the past.

The proposed change will revise TS 5.5.12 to state, in part:

This program shall establish the leakage testing of the primary 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 NEI
94-01, "Industry Guideline for Implementing Performance-Based Option of 10 CFR 50,
Appendix J," Revision 3-A, dated July 2012, and the conditions and limitations specified
in NEI 94-01, Revision 2-A, dated October 2008.

A markup of the proposed change is provided in Attachment 2.

A plant specific risk assessment conducted to support this proposed change, summarized in
Section 3.4 of this enclosure, is presented in full in Attachment 3 of this LAR. This risk
assessment follows the guidelines of NRC RG 1.174, Revision 2 (Reference 3) and NRC RG
1.200, Revision 2 (Reference 4). The risk assessment concluded that increasing the ILRT test
frequency on a permanent basis to a one-in-fifteen year frequency is not considered to be
significant since it represents only a small change in the QCNPS risk profiles.
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ATTACHMENT 1
Evaluation of Proposed Change

3.0 TECHNICAL EVALUATION
3.1 Description of Primary Containment System

QCNPS 1 and 2 were built with the General Electric Mark | primary containment system that is
designed to condense the steam released during a postulated loss-of-coolant accident (LOCA),
to limit the release of fission products associated with such an accident, and to serve as a
source of water for the emergency core cooling system (ECCS).

Primary containment consists of a drywell, which encloses the reactor vessel, reactor coolant
recirculation system, and branch lines of the reactor coolant system; a toroidal-shaped pressure
suppression chamber containing a large volume of water (i.e., torus or wetwell); and a vent
system connecting the drywell to the water space of the suppression chamber.

The safety design basis for the primary containment is to withstand the pressures and
temperatures of the limiting design bases accident (DBA) without exceeding the design leakage
rate. Primary containment is designed for a maximum internal pressure of 56 psig and for a
maximum allowable internal operating pressure of 62 psig, both coincident with a maximum
temperature of 281°F. The maximum allowable leakage rate for primary containment is

< 1.0 L,, where L, is defined as 3 percent of primary containment air weight per day at the
design basis LOCA maximum peak containment pressure (P,) of 43.9 psig.

The drywell is a steel pressure vessel with a spherical lower section, approximately 66 ft in
diameter, a cylindrical upper section, approximately 37 ft in diameter and a hemispherical
tophead. The drywell shell is enclosed in reinforced concrete to provide radiological shielding
and additional resistance to deformation. A portion of the lower spherical drywell section is
embedded in concrete. Beneath the drywell is a 26 ft thick concrete fill from the spring line
down. Above the foundation transition zone, the drywell is separated from the reinforced
concrete by a gap of approximately 2 inches to accommodate thermal expansion. The
embedment, in combination with the upper lateral restraints attached to the cylindrical section,
forms the drywell support system.

The suppression chamber is a steel pressure vessel, approximately 109 ft in diameter,
constructed from 16 mitered cylindrical shell segments 30 ft in diameter, joined together to
shape a torus, encircling and located below the drywell. It contains approximately 115,000
cubic feet of water and has a free air volume above the water line. The vertical support system
provides a load transfer mechanism which acts to reduce local suppression chamber shell
stresses and to more evenly distribute reaction loads to the reactor building basemat.

The drywell and suppression chamber are interconnected by a vent system. Eight main vents
connect the drywell to a vent ring header, which is located within the suppression chamber air
space. A bellows assembly is located at the junction where each main vent penetrates the
suppression chamber shell to permit differential movement of the suppression chamber and
drywell/vent system. Projecting downward from the vent ring header are downcomer pipes,
arranged in 48 pairs around the vent header circumference, terminating below the surface of the
suppression chamber water volume.
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ATTACHMENT 1
Evaluation of Proposed Change

The original design of the Mark | containment system considered postulated accident loads
associated with the containment design. These included pressure and temperature loads
resulting from a LOCA, seismic loads, dead loads, jet-impingement loads, hydrostatic loads due
to water in the suppression chamber, and pressure test loads. Subsequently, while performing
large-scale testing for the Mark 11l containment system and in-plant testing for the Mark | primary
containment system, new suppression chamber hydrodynamic loads were identified. Because
these hydrodynamic loads had not been considered in the original design of the containment, a
detailed re-evaluation was undertaken. This re-evaluation, referred to as the Mark | Program,
involved tasks performed to restore the originally intended design safety margins for the
QCNPS containment. The Mark | Program culminated in the issuance of the plant unique
analysis report (PUAR) (Reference 21) for QCNPS followed by NRC review and acceptance
(Reference 22).

Primary containment, including the suppression chamber for QCNPS, Units 1 and 2, were
originally designed, erected, pressure-tested, and N-stamped in accordance with the ASME
Code, Section Ill, 1965 Edition with Addenda up to and including Winter 1965.

For the Mark | Program re-evaluation, the acceptance criteria generally follow the rules
contained in the ASME Code, Section Ill, 1977 Edition with Addenda up to and including
Summer 1977 for Class MC (Metal Containment) components and component supports.
Further detail regarding structural acceptance criteria may be found in the QCNPS Updated
Final Safety Analysis Report (UFSAR) Section 3.8.2.3.5.

3.1.1 Pipe Penetrations

Two general types of pipe penetrations are provided in the QCNPS Mark | containment, they
are: (1) those which must accommodate thermal movement, and; (2) those which experience
relatively little thermal stress. The piping penetrations, which accommodate thermal movement,
are the high temperature lines such as the steam lines, feedwater lines, and other reactor
auxiliary system lines. The drywell nozzle passes through the concrete shield and is attached to
a bellows expansion joint, which in turn, is attached to a penetration adapter to form a
containment pressure boundary. The process line, which passes through the penetration, is
attached to the penetration adapter and is free to move axially. A guard pipe immediately
surrounds the process line and is designed to protect the bellows and containment boundary
should the process pipe fail within the penetration.

Penetration details of piping lines that allow for relatively little movement are pipe sleeves that
attach to the drywell. These penetrations are designed for 56 psig, but because of structural
thicknesses, can withstand a substantially higher pressure. No bellows are required, since
drywell thermal expansion is minimal.

3.1.2 Electrical Penetrations

Electrical penetrations were designed to accommodate the electrical requirements of the plant.
Penetrations are functionally grouped into low voltage power and control cable penetration
assemblies, high voltage power cable penetration assemblies, and shielded cable penetration
assemblies. Each penetration seal has the same basic elements as shown in the QCNPS
UFSAR Figure 3.8-39 (Reference 37).
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ATTACHMENT 1
Evaluation of Proposed Change

An assembly is sized to be inserted in and welded to a 12-inch schedule 80 penetration nozzle,
which were furnished as part of the containment structure. Installation of the penetration
assembly was accomplished by inserting it from either side of the containment into the
penetration nozzle. Three field welds were required to complete the installation of the assembly
in the penetration nozzle.

The design and fabrication of each type of penetration assembly is in accordance with the
requirements of the ASME Boiler and Pressure Code, Section lll, Class B Vessel, and materials
of construction are self-extinguishing in accordance with ASTM-D635.

3.1.3 Traversing In-Core Probe Penetrations

The traversing in-core probe (TIP) system, described in Section 7.6 of the UFSAR, has five
guide tubes which pass from the reactor building through the primary containment. Guide tube
penetrations of the primary containment are sealed by brazing which meets the requirements of
ASME Boiler and Pressure Vessel Code, Section VIII.

3.1.4 Personnel and Equipment Access Locks

Access to the drywell is provided by the drywell head, one personnel airlock, one control rod
drive removal hatch, and one bolted equipment hatch.

The personnel airlock has a locking mechanism on each door that is designed so that a tight
seal will be maintained under either internal or external pressure. The doors are mechanically
interlocked so that a door may be operated only if its companion door is closed and locked.

The hatch covers are bolted in place and sealed with a double tongue-and-groove seal. The
seals on the hatches can be tested for leakage.

3.1.5 Pressure Suppression Chamber

Access to the pressure suppression chamber from the reactor building is provided by two
access ports consisting of manholes with double-gasketed bolted covers. These access ports
are bolted closed when primary containment integrity is required. They are opened only when
the primary coolant temperature is below 212°F and the pressure suppression system is not
required to be operational. A test connection between the double gaskets on each cover
permits checking gasket leak tightness without pressurizing the containment. A drainpipe with
double isolation valves provides for suppression chamber cleaning and decontamination.

3.1.6 Access for Refueling Operations
The drywell head is removed during refueling operations. The head is held in place by bolts and
is sealed with a double tongue-and-groove seal arrangement, which permits periodic checks for

leak tightness without pressurizing the entire containment. The head is bolted closed when
primary containment integrity is required.
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ATTACHMENT 1
Evaluation of Proposed Change

3.1.7 Modifications to Primary Containment

Although not a modification to the primary containment, a modification to the primary
containment vent piping is underway at QCNPS, Units 1 and 2. This modification installs a
hardened containment vent system (HCVS) to comply with NRC Order EA-13-109. This NRC
Order is the result of lessons learned from the Fukushima Dai-ichi event. Specifically,
EA-13-109 requires that boiling water reactors (BWRs) with Mark | or Mark Il containments
ensure that in addition to pre-core damage venting capability, the HCVS also provides a reliable
hardened venting capability from the wetwell and drywell under severe accident conditions,
including those involving a breach of the reactor vessel by molten core debris. This work is on
hold pending other licensing actions. Upon installation, this modification will be tested and
maintained in accordance with the Appendix J and Containment ISI Programs as applicable.

The portion of the new HCVS does not interface with the existing Augmented Primary
Containment Vent System required by NRC Generic Letter (GL) 89-16 as described in the
QCNPS UFSAR Section 6.2.1.2.4.5.2.

Primary containment is also not impacted since the tie-in for the HCVS will be to the vent line
outboard of an existing primary containment isolation valve. The modification installs a new
valve second in-line valve as an outboard CIV in the existing vent line. The new valve, once
installed, will be tested and become a part of the Appendix J Type C Local Leak Rate Test
(LLRT) Program.

3.2 Emergency Core Cooling System Net Positive Suction Head Analysis (Post-
Extended Power Uprate (EPU))

The ECCS, Residual Heat Removal (RHR), and Core Spray pump net positive suction head
(NPSH) requirements are addressed in Section 6.3.3.2.9.3 of the UFSAR. An evaluation was
conducted to support NPSH pumping requirement for post-extended power uprate (EPU) (i.e.,
2957 MWth) operation. The analysis evaluated both short term (i.e., first 600 seconds) and long
term (i.e., after 600 seconds) post-accident pressure and temperature response of containment.
The containment analyses determined minimum containment pressure present in the
suppression chamber air space for these bounding cases and support the use of the following
credited containment pressure values (Table 3.2-1 below) used in the RHR and Core Spray
NPSH analyses.
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ATTACHMENT 1
Evaluation of Proposed Change

Table 3.2-1
Credited Containment Pressure
From To Credited Containment
(Seconds) (Seconds) Pressure (psig)

0 290 8.0
290 5,000 4.8
5,000 44,500 6.7
44,500 52,500 6.0
52,500 60,500 55
60,500 75,000 4.7
75,000 95,000 3.8
95,000 115,000 3.0
115,000 155,000 2.3
155,000 Accident End 1.8

The analysis showed sufficient containment pressure is available during the first 290 seconds to
provide adequate NPSH for the RHR and Core Spray pumps; however, pump cavitation may
occur for a short time after 290 seconds until operators throttle the RHR and Core Spray
systems to restore NPSH. While the pumps may cavitate during this time period, they will
continue to provide sufficient flow to the vessel to ensure core flood up. Cavitation tests have
been performed on the RHR pump, which is the same model as the Core Spray pump, and
these tests demonstrated that the pumps can cavitate in the short-term without any damage to
pump internals or any degradation in pump performance.

The values shown in Table 3.2-1 above, and in UFSAR Section 6.3.3.2.9.3, for credited
containment pressure in the RHR and Core Spray NPSH analyses, were evaluated by the NRC
and approved in the safety evaluation (SE) for Amendments 202 and 198 for Units 1 and 2,
respectively (Reference 15).

3.3 Justification for the Technical Specifications Change
3.3.1 Chronology of Testing Requirements of 10 CFR 50, Appendix J

The testing requirements of 10 CFR 50, Appendix J, provide assurance that leakage from the
containment, including systems and components that penetrate the containment, does not
exceed the allowable leakage values specified in the TS. 10 CFR 50, Appendix J also ensures
that periodic surveillances of reactor containment penetrations and isolation valves are
performed so that proper maintenance and repairs are made during the service life of the
containment and of the systems and components penetrating primary containment. The
limitation on containment leakage provides assurance that the containment would perform its
design function following an accident up to and including the plant DBA. Appendix J identifies
three types of required tests: (1) Type A tests, intended to measure the primary containment
overall integrated leakage rate; (2) Type B tests, intended to detect local leaks and to measure
leakage across pressure-containing or leakage limiting boundaries (other than valves) for
primary containment penetrations; and (3) Type C tests, intended to measure CIV leakage

Page 8



ATTACHMENT 1
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rates. Types B and C tests identify the vast majority of potential containment leakage paths.
Type A tests identify the overall (i.e., integrated) containment leakage rate and serve to ensure
continued leakage integrity of the containment structure by evaluating those structural parts of
the containment not covered by Types B and C testing.

In 1995, 10 CFR 50, Appendix J, was amended to provide a performance-based Option B for
the containment leakage testing requirements. Option B requires that test intervals for Type A,
Type B, and Type C testing be determined by using a performance-based approach.
Performance-based test intervals are based on consideration of the operating history of the
component and resulting risk from its failure. The use of the term "performance-based" in

10 CFR 50, Appendix J, refers to both the performance history necessary to extend test
intervals as well as to the criteria necessary to meet the requirements of Option B.

Also in 1995, RG 1.163 (Reference 1) was issued. The RG endorsed NEI 94-01, Revision 0,
(Reference 5) with certain modifications and additions. Option B, in concert with RG 1.163 and
NEI 94-01, Revision 0, allows licensees with a satisfactory ILRT performance history (i.e., two
consecutive, successful Type A tests) to reduce the test frequency for the containment Type A
ILRT test from three tests in 10 years to one test in 10 years. This relaxation was based on an
NRC risk assessment contained in NUREG-1493, (Reference 6) and Electric Power Research
Institute (EPRI) TR-104285 (Reference 7), both of which showed that the risk increase
associated with extending the ILRT surveillance interval was very small. In addition to the
10-year ILRT interval, provisions for extending the test interval an additional 15 months were
considered in the establishment of the intervals allowed by RG 1.163 and NEI 94-01, but that
this extension of interval "should be used only in cases where refueling schedules have been
changed to accommodate other factors."

In 2008, NEI 94-01, Revision 2-A (Reference 8), was issued. This document describes an
acceptable approach for implementing the optional performance-based requirements of

Option B to 10 CFR 50, Appendix J, subject to the limitations and conditions noted in

Section 4.0 of the NRC SE on NEI 94-01. NEI 94-01, Revision 2-A, includes provisions for
extending Type A ILRT intervals to up to 15 years and incorporates the regulatory positions
stated in RG 1.163 (Reference 1). It delineates a performance-based approach for determining
Type A, Type B, and Type C containment leakage rate surveillance testing frequencies.
Justification for extending test intervals is based on the performance history and risk insights.

In 2012, NEI 94-01, Revision 3-A (Reference 2), was issued. This document describes an
acceptable approach for implementing the optional performance-based requirements of

Option B to 10 CFR 50, Appendix J and includes provisions for extending Type A ILRT intervals
to up to 15 years. NEI 94-01 has been endorsed by RG 1.163 and NRC SEs of June 25, 2008
(Reference 9), and June 8, 2012 (Reference 10), as an acceptable methodology for complying
with the provisions of Option B in 10 CFR 50, Appendix J. The regulatory positions stated in
RG 1.163 as modified by References 9 and 10 are incorporated in this document. It delineates
a performance-based approach for determining Type A, Type B, and Type C containment
leakage rate surveillance testing frequencies. Justification for extending test intervals is based
on the performance history and risk insights. Extensions of Type B and Type C test intervals
are allowed based upon completion of two consecutive periodic as-found tests where the results
of each test are within a licensee's allowable administrative limits. Intervals may be increased
from 30 months up to a maximum of 120 months for Type B tests, except for containment
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airlocks, and up to a maximum of 75 months for Type C tests. If a licensee considers extended
test intervals of greater than 60 months for Type B or Type C tested components, the review
should include the additional considerations of as-found tests, schedule and review as
described in NEI 94-01, Revision 3-A, Section 11.3.2.

The NRC has provided guidance concerning the use of test interval extensions in the deferral of
ILRTs beyond the 15-year interval in NEI 94-01, Revision 2-A, NRC SE Section 3.1.1.2 which
states, in part:

Section 9.2.3, NEI TR 94-01, Revision 2, states, "Type A testing shall be performed
during a period of reactor shutdown at a frequency of at least once per 15 years based
on acceptable performance history." However, Section 9.1 states that the "required
surveillance intervals for recommended Type A testing given in this section may be
extended by up to 9 months to accommodate unforeseen emergent conditions but
should not be used for routine scheduling and planning purposes." The NRC staff
believes that extensions of the performance-based Type A test interval beyond the
required 15 years should be infrequent and used only for compelling reasons.
Therefore, if a licensee wants to use the provisions of Section 9.1 in TR NEI 94-01,
Revision 2, the licensee will have to demonstrate to the NRC staff that an unforeseen
emergent condition exists.

NEI 94-01, Revision 3-A, Section 10.1, Introduction, concerning the use of test interval
extensions in the deferral of Type B and Type C LLRTSs, based on performance, states, in part,
that:

Consistent with standard scheduling practices for Technical Specifications Required
Surveillances, intervals of up to 120 months for the recommended surveillance
frequency for Type B testing and up to 75 months for Type C testing given in this section
may be extended by up to 25% of the test interval, not to exceed nine months.

Notes: For routine scheduling of tests at intervals over 60 months, refer to the additional
requirements of Section 11.3.2.

Extensions of up to nine months (total maximum interval of 84 months for Type C tests)
are permissible only for non-routine emergent conditions. This provision (nine-month
extension) does not apply to valves that are restricted and/or limited to 30-month
intervals in Section 10.2 (such as BWR MSIVs) or to valves held to the base interval (30
months) due to unsatisfactory LLRT performance.

The NRC has also provided the following concerning the extension of ILRT intervals to 15 years
in NEI 94-01, Revision 3-A, NRC SE Section 4.0, Condition 2, which states, in part:

The basis for acceptability of extending the ILRT interval out to once per 15 years was
the enhanced and robust primary containment inspection program and the local leakage
rate testing of penetrations. Most of the primary containment leakage experienced has
been attributed to penetration leakage and penetrations are thought to be the most likely
location of most containment leakage at any time.
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3.3.2 Current QCNPS ILRT Requirements

10 CFR 50, Appendix J was revised, effective October 26, 1995, to allow licensees to choose
containment leakage testing under either Option A, "Prescriptive Requirements," or Option B,
"Performance-Based Requirements." On January 11, 1996, the NRC approved amendments
169 and 165 for QCNPS Units 1 and 2, respectively, authorizing the implementation of

10 CFR 50, Appendix J, Option B for Types A, B and C tests (Reference 13).

In the implementation of Option B, the SE noted that QCNPS differed with the model TS
developed by the NRC in cooperation with NEI, on one item. QCNPS chose to retain its
existing surveillance to monitor secondary containment integrity. The NRC noted that: "The
current specifications provide adequate assurance of secondary containment, were previously
approved by the staff, and are acceptable. Based on the above, the licensee's proposed
changes implementing Option B of Appendix J are acceptable." (Reference 13)

Option B states that specific existing exemptions to Option A are still applicable unless
specifically revoked by the NRC. QCNPS currently has approved exemptions to 10 CFR 50,
Appendix J that were issued by the NRC on June 12, 1984 (Reference 41). These exemptions,
which focus on testing methodology aspects of Appendix J, are unaffected by the change to the
Option B testing frequency requirements. These exemptions are also unaffected by the
proposed change to the ILRT testing frequency.

Currently, TS 5.5.12 requires that a program be established to comply with the containment
leakage rate testing requirements of 10 CFR 50.54(0) and 10 CFR 50, Appendix J, Option B, as
modified by approved exemption. The program is required to be in accordance with the
guidelines contained in RG 1.163. RG 1.163 endorses, with certain exceptions, NEI 94-01,
Revision 0, as an acceptable method for complying with the provisions of Appendix J, Option B.

RG 1.163, Section C.1 states that licensees intending to comply with 10 CFR 50, Appendix J,
Option B, should establish test intervals based upon the criteria in Section 11.0 of NEI 94-01
(Reference 5) rather than using test intervals specified in ANSI/ANS 56.8-1994. NEI 94-01,
Section 11.0 refers to Section 9, which states that Type A testing shall be performed during a
period of reactor shutdown at a frequency of at least once-per-ten years based on acceptable
performance history. Acceptable performance history is defined as completion of two
consecutive periodic Type A tests where the calculated performance leakage was less than

1.0 L.. Elapsed time between the first and last tests in a series of consecutive satisfactory tests
used to determine performance shall be at least 24 months.

Adoption of the Option B performance-based containment leakage rate testing program altered
the frequency of measuring primary containment leakage in Types A, B, and C tests but did not
alter the basic method by which Appendix J leakage testing is performed. The test frequency is
based on an evaluation of the "as found" leakage history to determine a frequency for leakage
testing which provides assurance that leakage limits will not be exceeded. The allowed
frequency for Type A testing as documented in NEI 94-01 is based, in part, upon a generic
evaluation documented in NUREG-1493. The evaluation documented in NUREG-1493 included
a study of the dependence or reactor accident risks on containment leak tightness for differing
containment types. NUREG-1493 concluded in Section 10.1.2 that reducing the frequency of
Type A tests from the original three tests per 10 years to one test per 20 years was found to
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lead to an imperceptible increase in risk. The estimated increase in risk is very small because
ILRTs identify only a few potential containment leakage paths that cannot be identified by
Types B and C testing, and the leaks that have been found by Type A tests have been only
marginally above existing requirements. Given the insensitivity of risk to containment leakage
rate and the small fraction of leakage paths detected solely by Type A testing, NUREG-1493
concluded that increasing the interval between ILRTs is possible with minimal impact on public
risk.

3.3.3 QCNPS 10 CFR 50, Appendix J, Option B Licensing History

SE dated January 11, 1996 (ML021160123)

The NRC approved amendments 169 and 165 for QCNPS Units 1 and 2, respectively, on
January 11, 1996 (Reference 13). The amendment authorized the implementation of
10 CFR 50, Appendix J, Option B for Types A, B and C tests.

SE dated December 21, 1999 (ML993630259)

The NRC issued amendments 192 and 188 for QCNPS Units 1 and 2, respectively, on
December 21, 1999 (Reference 14). The amendments changed TS 3/4.7.D and the associated
Bases to eliminate the individual leakage limits for each main steam isolation valve (MSIV). The
removed limits were replaced with a total limit for all four main steam lines combined. The
current leakage limit is 11.5 standard cubic feet per hour (scfh) per valve. The amendments
changed the limit to 46 scfh for all four main steam lines combined. The value chosen for the
new total limit is equivalent to the sum of the current individual limits.

SE dated December 21, 2001 (ML013540222)

The NRC issued amendments 202 and 198 for QCNPS Units 1 and 2, respectively, on
December 21, 2001 (Reference 15). The amendments allowed an increase in the maximum
authorized operating power level from original rated thermal power (ORTP) of 2511 MWth to
2957 MWth. The changes increased the rated thermal power (RTP) by approximately

17.8 percent and were considered an EPU. The amendments changed the TS appended to the
operating licenses to allow plant operation at 2957 MWth. These amendments also modified
license conditions and requested additional license conditions to support the power uprate. Two
noteworthy license changes of the EPU amendments with consideration to containment are:

(1) decreasing P,, from the pre-EPU peak calculated primary containment internal pressure
from a DBA resulting in a P, of 48.0 psig to post-EPU DBA P, of 43.9 psig (SE, Section 4.1.1.3);
and (2) containment overpressure is credited for pressure effects on NPSH for the RHR and
Core Spray pumps (SE, Section 4.2.5) (See also Section 3.2 of this LAR).

SE dated October 10, 2003 (ML032740364)

The NRC issued amendments 218 and 212 for QCNPS Units 1 and 2, respectively, on
October 10, 2003 (Reference 16). The amendments allowed a revision to TS 3.6.1.3, "Primary
Containment Isolation Valves (PCIVs)," Surveillance Requirement (SR) 3.6.1.3.8 to require that
a "representative sample" of reactor instrumentation line excess flow check valves (EFCVs) be
tested every 24 months, such that each EFCV will be tested nominally at least once every
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10 years. The Frequency of SR 3.6.1.3.8 is in accordance with the Surveillance Frequency
Control Program, which currently requires performance of SR 3.6.1.3.8 on a 24-month
frequency.

SE dated March 8, 2004 (ML040280368)

The NRC issued amendments 220 and 214 for QCNPS Units 1 and 2, respectively, on March 8,
2004 (Reference 17). These amendments provided a one-time TS change to extend the test
interval from 10 to 15 years for the containment leakage rate Appendix J Type A tests.
Additionally, these amendments included the following exceptions:

1. NEI 94-01-1995, Section 9.2.3: The first Unit 1 Type A test performed after the July 23,
1994, Type A test shall be performed no later than July 22, 2009; and

2. NEI 94-01-1995, Section 9.2.3: The first Unit 2 Type A test performed after the May 17,
1993, Type A test shall be performed no later than May 16, 2008.

Note: The LLRTs (Type B and Type C tests), including their schedules, were not affected by
these amendments. In addition, the vacuum breaker TS SRs 3.6.1.7 and 3.6.1.8, including their
schedules, were not affected by these amendments.

Safety Evaluation Report (SER) dated October 28, 2004 (ML042960560)

The NRC issued SER (NUREG-1796) related to the License Renewal of QCNPS, Units 1 and 2
on October 28, 2004 (Reference 18). This renewed license approves extended operation for
both units until December 13, 2032. Per the SER, Section 2.4, Scoping and Screening Results:
Structures, and found in Section 2.4.1.3, Conclusions, the NRC concluded that; ..."the applicant
has adequately identified the structural components of the primary containment that are within
the scope of license renewal, as required by 10 CFR 54(a), and that the applicant adequately
identified the structural components of the primary containment that are subject to AMR, as
required by 10 CFR 54.21(a)(1)."

Additionally from UFSAR Appendix A, Section A.3.4, Containment Fatigue, it is noted that
fatigue management activities will ensure that fatigue effects are adequately managed and are
maintained within code design limits for extended operation, in accordance with the
requirements of 10 CFR 54.21(c)(1)(iii). UFSAR Section A.1.28 also credits the existing

10 CFR 50, Appendix J Program for monitoring leakage rates through the containment pressure
boundary during the period of extended operation.

SE dated September 11, 2006 (ML062070290)

The NRC issued amendments 233 and 229 for QCNPS Units 1 and 2, respectively, on
September 11, 2006 (Reference 40). These amendments approved adoption of an alternative
source term methodology by replacing the current accident source term described in Technical
Information Document (TID) 14844 (source term) with an accident source term as prescribed in
10 CFR 50.67, "Accident source term." Applicable parts of these amendments pertaining to
containment and this LAR are: (1) a change to the maximum allowable containment leak rate
from 1 percent primary containment air weight per day to 3 percent primary containment air
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weight per day (Section 3.3.6 of the SE), and (2) a change to the allowable leak rate limits for
the MSIVs from 11.5 scfh individual/46 scfh combined to a new limit of 34 scfh individual/86 scfh
combined (Section 3.3.7 of the SE).

3.3.4 QCNPS ILRT History

As noted previously, the QCNPS TS 5.5.12 currently requires Types A, B, and C testing in
accordance with RG 1.163, which endorses the methodology for complying with 10 CFR 50,
Appendix J, Option B. Since the adoption of Option B, the performance leakage rates are
calculated in accordance with NEI 94-01, Section 9.1.1 for Type A testing. Table 3.3-1 lists the
past periodic Type A ILRT results for QCNPS, Units 1 and 2.

Table 3.3-1
QCNPS Units 1 and 2 Type A ILRT Test History
1
Loeakage Total *Total “Acceptance
95% Upper Leakage Leakage Limit
Unit Test Date Corll_f;:,.?tnce As Found As Left | As Found/As Left
%/D %/D L
(Wt%/Day) (wt%/Day) | (wt%/Day) (La)

1 | March 22-23, 1986 0.2975 Note 9 Note 9 1.0/0.75
1 | September 14, 1987° ~2.13 ; ] 1.0/0.75
1 | December 5-6, 1987 0.3508 1.0591™ 0.4745 1.0/0.75
1 | November 14-15, 0.4480 5.412" 0.5411 1.0/0.75

1989
1 | Feb 28-Mar 2, 1991 0.6069 0.9185" 0.6853 1.0/0.75
1 | December 5-8, 1992 0.2944 0.6926" 0.4015 1.0/0.75
1 | July 23-24, 1994 0.3382 0.6168" 0.4082 1.0/0.75
1 | May 18-19, 2009 0.6462 1.1419 0.9801 3.0/2.25°
2 | May 26-28, 1985 0.4092 1.032' 0.549 1.0/0.75
, | October 12-13,1986" |  0.9480 1.2351 - 1.0/0.75

October 14-15, 1986 0.3618 0.7614 0.4743 1.0/0.75
2 | June 12-13, 1988 0.4621 3.497' 0.5409 1.0/0.75
2 | April 27-28, 1990 0.4452 Notes 8,9 0.5330 1.0/0.75

and 17

April 1-6, 1992 0.2458 0.5555 0.3412 1.0/0.75

May 17-19, 1993 0.5064 0.7359'8 0.6269 1.0/0.75
2 | March 23, 2008 0.387 0.5992 0.5632 3.0/2.25°
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ILRT As Found test leakage value determined by end of test unadjusted 95%
upper confidence limit. No Type B and C penalties or level change penalties were
assigned or included in this leak rate test value.

ILRT As Found leak rate test data contains 95% upper confidence limit and all
penalties assigned including leakage value adjustments from Type B and C
component repairs performed prior to ILRT test and level changes during ILRT
test.

ILRT As Left leak rate test data containing 95% upper confidence limit and all
adjusted penalties (e.g., level changes and isolated volumes).

The maximum primary containment leakage rate was < 1.0 L, for As Found ILRT
testing and < 0.75 L, for As Left testing for startup. L, was initially 1 percent of
primary containment air weight per day, and was later revised to 3 percent of
primary containment air weight per day (See Section 3.3.3 of this LAR for further
description). Current TS leakage rate acceptance criteria as discussed in TS
5.5.12 for a Type A test for unit startup is 0.75 L, (i.e., 2.25 percent containment air
weight per day).

ILRT performed at the beginning of September 1987 Unit 1 outage resulted in As
Found ILRT failure. (LER 87-019 written). Follow-up ILRT performed at the end of
the refueling passed leakage criteria.

Allowable leakage criteria was changed from 1.0 L, to 3.0 L, (See Section 3.3.3 of
this LAR SE dated September 11, 2006 for further description)

ILRT performed on October 11-13, 1986 Unit 2 outage resulted in As Found ILRT
failure. (LER 86-015 written). Drywell head gasket replaced and ILRT retested on
October 14-15, 1986, and passed leakage criteria.

As Found value was excessive Type C LLRT leakage. Some components when
LLRT tested had an As Found leakage value beyond test equipment capability.
Since As Found leakage was excessive, no comparative information can be
provided for Noted item in Table.

ILRT Test Data package does not provide this value or sufficient data to determine
comparative information for the Table when considering As found and/or As left
ILRT test results.

Unit 1 LER 1987-016 written on excessive LLRT Leakage.
Unit 1 LER 1989-014 written on excessive LLRT Leakage.
Unit 1 LER 1990-029 written on excessive LLRT Leakage.
Unit 1 LER 1992-020 written on excessive LLRT Leakage.
Unit 1 LER 1994-005 written on excessive LLRT Leakage.
Unit 2 LERs 1985-006 and 1985-007 written on excessive LLRT Leakage.
Unit 2 LER 1988-007 written on excessive LLRT Leakage.
Unit 2 LER 1990-003 written on excessive LLRT Leakage.
Unit 2 LER 1993-007 written on excessive LLRT Leakage.
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Summary of ILRT Data History

Table 3.3-1 presents the history of ILRT testing performed on each unit for approximately the
past 30 years of operation at QCNPS. The third column of the Table identified as Leakage 95%
Upper Confidence Limit (UCL) is test data without adjustments from any required penalties.
This data indicates that the containment vessel performance, outside of the ILRT As Found
failures in Unit 1 in 1987 and Unit 2 in 1986, has passed containment leakage acceptance
criteria. The Unit 1 ILRT As Found cause of failure was not conclusively identified (LER
87-019). The Unit 2 ILRT As Found cause of failure determined a major source of leakage was
a leaking drywell head gasket seal (LER 86-015). Shown in the fourth column of the Table,
identified as Total Leakage As Found, are adjustments made to the UCL leakage based on
Type B and C LLRT testing which resulted in a significant increase in the ILRT As Found
leakage values. This increase is due to the poor performance of Type B and C tested
components resulting in penalties adjusted against the As Found ILRT test results (LERs
Noted). In the early 1990s, QCNPS took aggressive maintenance action to successively bring
the sealing performance of LLRT test program components under control resulting in
significantly lower As Found leakage from the troublesome components.

3.3.5 Drywell Bypass Leakage Rate Test

The leak tightness of the drywell is periodically verified by performance of the Drywell Bypass
Leakage Rate Test (DBLRT). This test assists in the ongoing activities to monitor primary
containment integrity by ensuring that the measured drywell bypass leakage is bounded by the
safety analysis assumptions. The drywell integrity is further verified by a number of additional
tests, including drywell airlock door seal leakage tests, overall drywell airlock leakage tests,
drywell isolation valve tests and periodic visual inspections of exposed accessible interior and
exterior drywell surfaces.

The DBLRT surveillance frequency and scheduling of TS SR 3.6.1.1.2 is controlled under the
Surveillance Frequency Control Program (SFCP). As defined in QCNPS TS 5.5.14,
"Surveillance Frequency Control Program," changes to the DBLRT frequency listed in the SCFP
shall be made in accordance with NEI 04-10, "Risk-Informed Method for control of Surveillance
Frequencies," Revision 1.

3.4 Plant Specific Confirmatory Analysis
3.41 Methodology

An evaluation has been performed to provide an assessment of the risk associated with
implementing a permanent extension of the QCNPS containment Type A ILRT interval from ten
years to fifteen years. The risk assessment follows the guidelines from a number of documents,
which include: (1) NEI 94-01 (Reference 2), (2) the methodology outlined in EPRI TR-104285
(Reference 7) as updated by the EPRI Risk Impact Assessment of Extended Integrated Leak
Rate Testing Intervals (EPRI TR-1018243) (Reference 11), (3) the NRC regulatory guidance on
the use of Probabilistic Risk Assessment (PRA) findings and risk insights in support of a request
for a plant's licensing basis as outlined in RG 1.174 (Reference 3), and (4) the methodology
used for Calvert Cliffs to estimate the likelihood and risk implications of corrosion-induced
leakage of steel liners going undetected during the extended test interval (Reference 32). The
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format of this document is consistent with the intent of the Risk Impact Assessment Template
for evaluating extended integrated leak rate testing intervals provided in the EPRI TR-1018243
(Reference 11).

Details of the QCNPS Units 1 and 2 risk assessment, providing an assessment of the risk
associated with implementing a permanent extension of the QCNPS containment Type A ILRT
interval from ten years to fifteen years, are contained in Attachment 3.

The NRC report on performance-based leak testing, NUREG-1493 (Reference 6), analyzed the
effects of containment leakage on the health and safety of the public and the benefits realized
from the containment leak rate testing. In that analysis, it was determined for a comparable
BWR plant, that increasing the containment leak rate from the nominal 0.5 percent per day to
5 percent per day leads to a barely perceptible increase in total population exposure, and
increasing the leak rate to 50 percent per day increases the total population exposure by less
than 1 percent. Because ILRTs represent substantial resource expenditures, it is desirable to
show that extending the ILRT interval will not lead to a substantial increase in risk from
containment isolation failures to support a reduction in the test frequency for QCNPS. The
current analysis is being performed to confirm these conclusions based on QCNPS specific
PRA models and available data.

Earlier ILRT frequency extension submittals have used the EPRI TR-104285 (Reference 7)
methodology to perform the risk assessment. In October 2008, EPRI 1018243 (Reference 11)
was issued to develop a generic methodology for the risk impact assessment for ILRT interval
extensions to 15 years using current performance data and risk informed guidance, primarily
NRC RG 1.174 (Reference 3). This more recent EPRI document considers the change in
population dose, large early release frequency (LERF), and containment conditional failure
probability (CCFP), whereas EPRI TR-104285 considered only the change in risk based on the
change in population dose. This ILRT interval extension risk assessment for QCNPS Unit 1 and
Unit 2 employs the EPRI 1018243 methodology, with the affected system, structure, or
component (SSC) being the primary containment boundary.

In the SE issued by NRC letter dated June 25, 2008 (Reference 9), the NRC concluded that the
methodology in EPRI TR-1009325, Revision 2, was acceptable for referencing by licensees
proposing to amend their TS to permanently extend the ILRT surveillance interval to 15 years,
subject to the limitations and conditions noted in Section 4.0 of the SE. Table 3.4-1 below
addresses each of the four limitations and conditions from Section 4.2 of the SE for the use of
EPRI 1009325, Revision 2.

Table 3.4-1
EPRI Report No. 1009325 Revision 2 Limitations and Conditions

Limitation and Condition

(From Section 4.2 of SE) QCNPS Response

1. The licensee submits documentation QCNPS PRA technical adequacy is
indicating that the technical adequacy of | addressed in Section 3.4.2 of this LAR and
their PRA is consistent with the Attachment 3, "Risk Assessment for QCNPS
requirements of RG 1.200 relevant to the | Regarding the ILRT (Type A) Permanent
ILRT extension application. Extension Request," Appendix A, "PRA

Technical Adequacy."
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Table 3.4-1
EPRI Report No. 1009325 Revision 2 Limitations and Conditions

Limitation and Condition
(From Section 4.2 of SE)

QCNPS Response

2.a The licensee submits documentation
indicating that the estimated risk increase
associated with permanently extending
the ILRT surveillance interval to 15 years
is small, and consistent with the
clarification provided in Section 3.2.4.5 of
this SE.

Since the ILRT extension has negligible
impact on core damage frequency (CDF),
the relevant criterion is LERF. The increase
in internal events LERF resulting from a
change in the Type A ILRT interval for the
base case with corrosion included is
3.01E-08/yr, which falls within the "very
small" change region of the acceptance
guidelines in RG 1.174.

If the EPRI Expert Elicitation methodology is
used, the change is estimated as
6.56E-09/yr, which falls further within the
very small change region of the acceptance
guidelines in RG 1.174.

2.b Specifically, a small increase in
population dose should be defined as an
increase in population dose of less than

or equal to either 1.0 person-rem per year

or 1% of the total population dose,
whichever is less restrictive.

The change in dose risk for changing the
Type A ILRT interval from three-per-ten
years to once-per-fifteen-years, measured as
an increase to the total integrated dose risk
for all internal events accident sequences
for QCNPS, is 1.03E-02 person-rem/yr
(0.31%) using the EPRI guidance with the
base case corrosion included.

The change in dose risk drops to 2.74E-03
person-rem/yr (0.08%) when using the EPRI
Expert Elicitation methodology. The change
in dose risk meets both of the related
acceptance criteria for change in population
dose of less than 1.0 person-rem/yr or less
than 1% person-rem/yr.

2.c In addition, a small increase in CCFP
should be defined as a value marginally
greater than that accepted in a previous
one-time 15-year ILRT extension
requests. This would require that the

increase in CCFP be less than or equal to

1.5 percentage point.

The increase in CCFP from the three in ten-
year interval to one in fifteen years including
corrosion effects using the EPRI guidance is
1.03%. This value drops to about 0.22%
using the EPRI Expert Elicitation
methodology. Both of these values are
below the acceptance criteria of less than
1.5%.
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Table 3.4-1
EPRI Report No. 1009325 Revision 2 Limitations and Conditions

Limitation and Condition
(From Section 4.2 of SE) QCNPS Response

3. The methodology in EPRI Report No. The representative containment leakage for
1009325, Revision 2, is acceptable Class 3b sequences used by QCNPS is 100
except for the calculation of the increase L., based on the recommendations in the
in expected population dose (per year of | latest EPRI report (Reference 20) and as
reactor operation). In order to make the recommended in the NRC SE on this topic

methodology acceptable, the average (Reference 9). It should be noted that this is
leak rate accident case (accident case more conservative than the earlier previous
3b) used by the licensees shall be 100 L, | industry ILRT extension requests, which
instead of 35 L.,. utilized 35 L, for the Class 3b sequences.

4. A licensee amendment request (LAR) is QCNPS relies upon containment over-
required in instances where containment | pressure for ECCS performance. See
over-pressure is relied upon for ECCS Section 3.2 of this LAR Attachment for
performance. details. The RHR and Core Spray NPSH

analyses were evaluated by the NRC and
approved in the SE for Amendments 202
and 198 for Units 1 and 2, respectively.

3.4.2 Technical Adequacy of the PRA

The PRA Technical Adequacy evaluation is presented in Attachment 3, Appendix A, "PRA
Technical Adequacy." The following is a summary of that evaluation.

3.4.2.1 Demonstrate the Technical Adequacy of the PRA

The guidance provided in RG 1.200 (Reference 4), Section 4.2, "License Submittal
Documentation," indicates that the following items be addressed in documentation submitted to
the NRC to demonstrate the technical adequacy of the PRA:

Identify plant changes (design or operational practices) that have been incorporated at
the site, but are not yet in the PRA model and justify why the change does not impact
the PRA results used to support the application.

Document peer review findings and observations (F&Os) that are applicable to the parts
of the PRA required for the application, and for those that have not yet been addressed
justify why the significant contributors would not be impacted.

Document that the parts of the PRA used in the decision are consistent with applicable
standards endorsed by the RG. Provide justification to show that where specific
requirements in the standard are not met, it will not unduly impact the results.

Identify key assumptions and approximations relevant to the results used in the decision-
making process.
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The risk assessment performed for the ILRT extension request is based on the current Level 1
and Level 2 PRA model. Note that for this application, the accepted methodology involves a
bounding approach to estimate the change in the PRA risk metric of LERF from extending the
ILRT interval. Rather than exercising the PRA model itself, it involves the establishment of
separate evaluations that are linearly related to the plant CDF contribution. Consequently, a
reasonable representation of the plant CDF that does not result in a LERF does not require that
Capability Category Il be met in every aspect of the modeling if the Category | treatment is
conservative or otherwise does not significantly impact the results.

3.4.2.2 PRA Model Evolution and Peer Review Summary

The 2014A version of the QCNPS PRA model is the most recent evaluation of the Unit 1 and
Unit 2 risk profile at QCNPS for internal event challenges. The QCNPS PRA modeling is highly
detailed, including a wide variety of initiating events, modeled systems, operator actions, and
common cause events. The PRA model quantification process used for the QCNPS PRA is
based on the event tree/fault tree methodology, which is a well-known methodology in the
industry.

EGC employs a multi-faceted approach to establishing and maintaining the technical adequacy
and plant fidelity of the PRA models for all operating EGC nuclear generation sites. This
approach includes both a proceduralized PRA maintenance and update process, and the use of
self-assessments and independent peer reviews. The following information describes this
approach as it applies to the QCNPS PRA.

3.4.2.3 PRA Maintenance and Update

The EGC risk management process ensures that the applicable PRA model is an accurate
reflection of the as-built and as-operated plant. This process is defined in the EGC Risk
Management program, which consists of a governing procedure and subordinate
implementation procedures. The PRA model update procedure delineates the responsibilities
and guidelines for updating the full power internal events PRA models at all operating EGC
nuclear generation sites. The overall EGC Risk Management program defines the process for
implementing regularly scheduled and interim PRA model updates, for tracking issues identified
as potentially affecting the PRA models (e.g., due to changes in the plant, industry operating
experience, etc.), and for controlling the model and associated computer files.

3.4.2.4 Plant Changes Not Yet Incorporated into the PRA Model

A PRA updating requirements evaluation (URE- EGC PRA model update tracking database) is
created for all issues that are identified that could impact the PRA model. The URE database
includes the identification of those plant changes that could impact the PRA model. A review of
the open UREs indicates that there are no plant changes that have not yet been incorporated
into the PRA model that would affect this application.
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3.4.2.5 Consistency with Applicable PRA Standards

Several assessments of technical capability have been made for the QCNPS internal events
PRA models. These assessments are as follows and are further discussed in the paragraphs

An independent PRA peer review (Reference 31) was conducted under the auspices of
the BWR Owners' Group (BWROG) in 2000, following the Industry PRA Peer Review
process (References 33 and 23). This peer review included an assessment of the PRA
model maintenance and update process.

In 2004, a gap analysis was performed to assess gaps between the peer review
scope/detail of the Industry PRA Peer Review results relative to the available version of
the ASME PRA Standard (Reference 29) and the draft version of RG 1.200, DG-1122
(Reference 4).

During 2005 and 2006, the QCNPS PRA model results were evaluated in the BWROG
PRA cross-comparisons study performed in support of implementation of the mitigating
system performance index (MSPI) process (Reference 34).

In January 2010, a self-assessment analysis was performed against the available
version of the ASME/ANS PRA Standard (Reference 30) in preparation for the QCNPS
2010 PRA periodic update.

In May 2010, an independent Focused PRA Peer Review (Reference 35) of the QCNPS
Internal Flooding PRA model was performed using the NEI 05-04 process

(Reference 46), the ASME/ANS PRA Standard (Reference 30), and RG 1.200, Rev. 2
(Reference 4).

The QC 2010 self-assessment (Reference 36) was updated to incorporate the results of
the final Focused PRA Peer Review report of the Internal Flooding PRA model.

Following the most recent 2014 PRA update, another self-assessment (Reference 38)
was performed to reflect the status after the 2014A model. This self-assessment was
performed against the ASME/ANS PRA Standard (Reference 30), and RG 1.200, Rev. 2
(Reference 4). The results of that assessment are used as the basis for the capability
assessment provided in Attachment 3, Appendix A, Table A-1 of Attachment 3 to this
LAR.

The QCNPS PRA has previously undergone a thorough PRA Peer Review consistent with the
NEI PRA Peer Review Guidelines NEI 00-02 (Reference 23). The results of that PRA Peer
Review found that the PRA was capable of being used for risk-informed applications. The
grades and the details of the Facts and Observation results derived from the QCNPS PRA Peer
Review can be found in Attachment 3, Appendix A, Section A.2.4 of this LAR.

A summary of the disposition of the 2000 Industry PRA Peer Review F&Os for the QCNPS PRA
models was documented as part of the statement of PRA capability for MSPI in the QCNPS
MSPI Basis Document (Reference 34). As noted in that document, there were no significance
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Level A F&Os from the peer review, and all significance Level B F&Os were addressed and
closed out with the completion of the 2005B PRA Model. Also noted in that MSPI Basis
Document is that there are no MSPI cross-comparison outliers for QCNPS.

This PRA Peer Review was used as an initial input into the PRA Self-Assessments relative to
the combined ASME/ANS PRA Standard. There were 326 technical Supporting Requirements
that were evaluated as part of the 2010 and 2014A PRA related self-assessments. Of these
326 Supporting Requirements, the documentation and the model were judged to meet the
ASME/ANS PRA Standard to support Capability Category Il for 321.

After the 2014 QCNPS PRA update, the assessment of the PRA indicated the following results:

Number of Supporting Requirements at 321 of 326
Capability Category Il or higher or
Deemed Not Applicable

Number of Gaps Identified for 2014A PRA 5
(Capability Category at | or Not Met)

This leaves 5 of the 326 Supporting Requirements that are not yet fully at Capability Category Il.
However, it is judged that these deviations do not significantly impact the base PRA model nor
its ability to support the QC ILRT LAR risk assessment, as further discussed in Attachment 3,
Table A-1.

The QCNPS 2014A PRA model is the result of upgrading the QCNPS PRA model in resolution
of the self-assessment gaps. As indicated above, a PRA model update was completed in 2014,
resulting in the QC114A and QC214A updated models. The PRA model assessments show
that approximately 98% of all the supporting requirements are characterized as meeting
Capability Category Il or better.

3.4.2.6 Applicability of Peer Review Findings and Observations

Per the NRC SE for NEI 94-01, Revision 2 (Reference 9), the appropriate PRA quality to
support an ILRT risk assessment is that the PRA Standard Supporting Requirements should
meet Capability Category | or greater. There are 316 Technical Supporting Requirements plus
10 Maintenance and Update Supporting Requirements in the full power internal events (FPIE)
portion of the ASME/ANS PRA Standard (Reference 30).

Per the latest QCNPS PRA Self-Assessment (Reference 38), there are two Supporting
Requirements that are not met:

o DA-C6, DA-C10
There are three (3) Supporting Requirements that are met at Capability Category | only:

e SC-A5, DA-C7, DA-C8
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Table A-1, Appendix A of Attachment 3 to this LAR, provides a summary of the original QCNPS
PRA self-assessment (Reference 36), which identified seventeen "gaps" to meeting Capability
Category Il of the ASME/ANS PRA Standard (Reference 30) and RG 1.200, Rev. 2

(Reference 4). The seventeen "gaps" include the two gaps not met identified above, as well the
three gaps from the Internal Flood (IF) focused peer review. Table A-1 also provides a current
disposition of the "gaps" with respect to this risk evaluation. The IF peer review resulted in three
findings, 10 suggestions, and one best practice. The three findings are described in Table A-1
in the "Gaps" column for Supporting Requirements IFSO-A3, IFSN-A7 and IFQU-A3.
Resolutions are also provided in Table A-1. As detailed in Table A-1, no "gaps" fundamentally
impact the conclusions of this ILRT extension application

3.4.2.7 External Events

Although EPRI report 1018243 (Reference 11) recommends a quantitative assessment of the
contribution of external events (for example, fire and seismic) where a model of sufficient quality
exists, it also recognizes that the external events assessment can be taken from existing,
previously submitted and approved analyses or another alternate method of assessing an order
of magnitude estimate for contribution of the external event to the impact of the changed
interval. Based on this, currently available information for external events models was
referenced, and a multiplier was applied to the internal events results based on the available
external events information. This is further discussed in Attachment 3, Risk Impact
Assessment, Section 5.7, "External Events Contribution."

3.4.2.8 PRA Quality Summary

Based on the above, the QCNPS Units 1 and 2 PRA is of sufficient quality and scope for this
application. The modeling is detailed; including a comprehensive set of initiating events
(transients, LOCAs, and support system failures) including internal flood, system modeling,
human reliability analysis and common cause evaluations. The QCNPS PRA technical
capability evaluations and the maintenance and update processes described above provide a
robust basis for concluding that these PRA models are suitable for use in the risk-informed
process used for this application.

3.4.2.9 Identification of Key Assumptions

The methodology employed in this risk assessment followed the EPRI guidance (Reference 20)
as previously approved by the NRC. The analysis included the incorporation of several
sensitivity studies and factored in the potential impacts from external events in a bounding
fashion. None of the sensitivity studies or bounding analyses indicated any source of
uncertainty or modeling assumption that would have resulted in exceeding the acceptance
guidelines. Since the accepted process utilizes a bounding analysis approach which is mostly
driven by CDF contribution which does not already lead to LERF, there are no identified key
assumptions or sources of uncertainty for this application (i.e., those which would change the
conclusions from the risk assessment results presented here).
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3.4.210 Summary

A PRA technical adequacy evaluation was performed consistent with the requirements of RG
1.200, Revision 2. This evaluation, combined with the details of the results of this analysis,
demonstrates with reasonable assurance that the proposed extension to the ILRT interval for
QCNPS Unit 1 and Unit 2 to fifteen years satisfies the risk acceptance guidelines in RG 1.174.

3.4.3 Summary of Plant-Specific Risk Assessment Results

The findings of the QCNPS, Unit 1 and 2 Risk Assessment contained in Attachment 3 confirm
the general findings of previous studies that the risk impact associated with extending the ILRT
interval from three in ten years to one in 15 years is small.

Based on the results from Attachment 3, Section 5.0, "Results," and the sensitivity calculations
presented in Attachment 3, Section 6.0, "Sensitivities," the following conclusions regarding the
assessment of the plant risk are associated with permanently extending the Type A ILRT test
frequency to fifteen years:

RG 1.174 provides guidance for determining the risk impact of plant-specific changes to
the licensing basis. RG 1.174 defines "very small" changes in risk as resulting in
increases of CDF below 1.0E-06/yr and increases in LERF below 1.0E-07/yr. "Small"
changes in risk are defined as increases in CDF below 1.0E-05/yr and increases in
LERF below 1.0E-06/yr. Since the ILRT extension was demonstrated to have negligible
impact on CDF for QCNPS, the relevant criterion is LERF. The increase in internal
events LERF resulting from a change in the Type A ILRT test interval for the base case
with corrosion included is 3.01E-08/yr (Attachment 3 of this LAR, Table 5.6-1), which
falls within the "very small" change region of the acceptance guidelines in RG 1.174.

o When using the EPRI Expert Elicitation Methodology, the change is estimated as
6.56E-09/yr (Attachment 3 of this LAR, Table 6.2-2), which falls further within the
very small change region of the acceptance guidelines in RG 1.174.

The change in dose risk for changing the Type A test frequency from three-per-ten years
to once-per-fifteen-years, measured as an increase to the total integrated dose risk for
all internal events accident sequences for QCNPS, is 1.03E-02 person-rem/yr (0.31%)
using the EPRI guidance with the base case corrosion included (Attachment 3, Table
5.6-1). This change meets both of the related acceptance criteria for change in
population dose of less than 1.0 person-rem/yr or less than 1% person-rem/yr identified
in Attachment 3 of this LAR, Section 1.3.

o When using the EPRI Expert Elicitation methodology, the change in dose risk
drops to 2.74E-3 person-rem/yr (0.08%) (Attachment 3, Table 6.2-2). The
change in dose risk meets both of the related acceptance criteria for change in
population dose of less than 1.0 person-rem/yr or less than 1% person-rem/yr
identified in Attachment 3 of this LAR, Section 1.3.

The increase in the conditional containment failure frequency from the three in ten-year
interval to one in fifteen years including corrosion effects using the EPRI guidance is
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1.03% (Attachment 3, Section 5.5), which is below the acceptance criteria of 1.5%
identified in Attachment 3 of this LAR, Section 1.3.

o When using the EPRI Expert Elicitation methodology, this value drops to 0.22%
(Attachment 3, Table 6.2-2). This value is below the acceptance criteria of less
than 1.5% identified in Attachment 3 of this LAR, Section 1.3.

To determine the potential impact from external events, a bounding assessment from the
risk associated with external events was performed utilizing available information. As
shown in Attachment 3, Table 5.7-6, the total increase in LERF due to internal events
and the bounding external events assessment is 4.68E-07/yr. This value is in Region Il
of the RG 1.174 acceptance guidelines ("small" change in risk). The changes in dose
risk and conditional containment failure frequency also remained below the acceptance
criteria.

The same bounding analysis as shown in Attachment 3, Table 5.7-7, indicates that the
total LERF from both internal and external risks is 4.17E-06/yr, which is less than the RG
1.174 limit of 1.0E-05/yr given that the ALERF is in Region Il ("small" change in risk).

Including age-adjusted steel liner corrosion effects in the ILRT assessment was
demonstrated to be a small contributor to the impact of extending the ILRT interval for
QCNPS.

Therefore, increasing the ILRT interval on a permanent basis to a one-in-fifteen-year frequency
is not considered to be significant since it represents only a small change in the QCNPS risk
profiles.

3.4.4 Previous Assessments

The NRC in NUREG-1493 (Reference 6) has previously concluded that:

Reducing the frequency of Type A tests (i.e., ILRTs) from three per 10 years to one per
20 years was found to lead to an imperceptible increase in risk. The estimated increase
in risk is very small because ILRTs identify only a few potential containment leakage
paths that cannot be identified by Types B and C testing, and the leaks that have been
found by Type A tests have been only marginally above existing requirements.

Given the insensitivity of risk to containment leakage rate and the small fraction of
leakage paths detected solely by Type A testing, increasing the interval between
integrated leakage-rate tests is possible with minimal impact on public risk. The impact
of relaxing the ILRT frequency beyond one in 20 years has not been evaluated. Beyond
testing the performance of containment penetrations, ILRTs also test the integrity of the
containment structure.

The findings for QCNPS confirm these general findings on a plant specific basis for the ILRT
interval extension considering the severe accidents evaluated for QCNPS, the QCNPS
containment failure modes, and the local population surrounding QCNPS.
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Details of the QCNPS, Units 1 and 2, risk assessment are contained in Attachment 3 of this
LAR submittal.

3.5 Non-Risk Based Assessment

Consistent with the defense-in-depth philosophy discussed in RG 1.174, QCNPS has assessed
other non-risk based considerations relevant to the proposed amendment. QCNPS has multiple
inspections and testing programs that ensure the containment structure continues to remain
capable of meeting its design functions and that are designed to identify any degrading
conditions that might affect that capability. These programs are discussed below.

3.5.1 Safety-Related Coatings Inspection Program

QCNPS has committed to follow RG 1.54, "Quality Assurance Requirements for Protective
Coatings Applied to Water-Cooled Nuclear Power Plants," Revision 0. The RG describes a
method to comply with requirements of Appendix B to 10 CFR 50, and invokes several ANSI
Standards. Standards pertinent to coatings are: ANSI N101.2, "Protective Coatings (Paints) for
Light Water Nuclear Reactor Containment Facilities," ANSI N101.4, "Quality Assurance for
Protective Coatings Applied to Nuclear Facilities," and ANSI N5.12, "Protective Coatings for the
Nuclear Industry."

QCNPS implements a safety-related coatings program that ensures DBA qualified coating
systems are used inside Primary Containment. The program assures that safety-related DBA
qualified coatings (Service Level 1) are selected, procured, applied and inspected in a manner
that conforms to the applicable 10 CFR 50, Appendix B criteria. Unqualified coatings are
controlled and tracked to ensure that emergency core cooling systems will not be adversely
affected by coating debris following an accident. The program objective is to conform to
licensee commitments made in response to GL 98-04. The safety-related coatings program
also receives the support of the formal Maintenance Rule (10 CFR 50.65) condition-monitoring
program. Engineering reviews and evaluates the results of coating condition examinations
performed by qualified examiners.

A program to maintain containment coatings was developed to meet the requirements of RG
1.54, Revision 0 and is implemented by approved plant procedures.

Preventive maintenance activities have taken place and will continue to inspect and repair the
protective coatings in the suppression chamber (submerged areas and vapor phase areas) and
the drywell.

Primary Containment Interior Surface Coating Inspections are performed in the following areas:
drywell liner interior surfaces, biological shield visible surfaces, subpile room surfaces, drywell
head interior surface and the suppression chamber interior surface (including water line region
and above).

The submerged regions of the suppression chamber have been routinely inspected in

accordance with site and approved vendor procedures, and coating repairs have been
proactively managed.
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Table 3.5-1 provides results from coating inspections that have been performed on QCNPS
Units 1 and 2, during the second CISI Interval for the past 3 refueling outages. The Table lists
for each Unit's outage, the coating inspection results for both the Torus Underwater and the
Primary Containment Interior Surface Coating inspections.

Table 3.5-1
QCNPS Units 1 and 2 Coating Inspection Results
Refuel T f
& ype o Coating Inspection Results
Inspection
Date
Unit 1
Unit 1 Torus Underwater 100% of submerged shell inspected, desludged, 24 coating deficiencies found,
Q1R21 no metal loss greater than 60 mil threshold (Reference 45), all repaired with
Ref Document: Bio-Dur 561
May
2011 02-07-205.661, Conclusion: Although small localized random failures (less than 1% of the total
WO 01255482-02 surface area) have occurred primarily due to fractured blisters and
delaminations resulting in random spot corrosion and pitting, the balance of the
coating is currently providing adequate protection of the substrate.
Unit 1 Coating Evaluation | Conclusion: Overall the Coating Systems throughout Unit 1 are showing wear
Q1R21 Ref Doc ) relative to the age of the Plant. Generally speaking the Coating Systems are in
- ument'. GOOD condition. There are no imminent coating concerns that would
May W'”'ams Specialty negatively affect the safe shutdown or startup of the Plant. - Some areas
2011 Services Report, repaired immediately and some are listed as recommendations for repairs. WO
May 9, 2011 01282915-01 repaired in Q1R21. WQ's generated for resolving and tracking
WO 01255481-01, into Q1R22: 1478888, 1478890, 1478892, 1478893, 1478894, 1478883,
-02, -03, & -04. 1468884, 1478886, 1478894 and 1478887.
Unit 1 Torus Underwater 100% of submerged shell inspected, desludged, 60 coating deficiencies found,
Q1R22 no metal loss greater than 60 mil threshold, all repaired with Bio-Dur 561
Ref Document:
March 02-07-205.789, Conclusion: Although random localized failures (less than 1% of the total
2013 surface area) have occurred, primarily due to fractured blisters and random
WO 01492232-02 spot pitting, the balance of the coating is currently providing adequate
protection of the substrate.
Unit 1 Coating Evaluation | Conclusion: Overall, the Coating Systems throughout Unit 1 are in GOOD
Q1R22 Ref D ) condition. Areas of concern have been identified in this and the previous
et ocument'. Assessment Report. - Some areas were repaired immediately and some areas
gﬂoirgh \é\glrl:/?g;z SRF;T)C(;?JW are listed as recommendations for repairs. Note: Q1R23 report discusses
March 11, 2013 areas identified in previous coatings evaluation were repaired.
Unit 1 Torus Underwater 100% of submerged shell inspected, desludged, 88 coating deficiencies found,
Q1R23 no metal loss greater than 60 mil threshold, all repaired with Bio-Dur 561 —
Ref Document:
March 02-14-233.75, Conclusion: Although random localized small failures (less than 1% of the total
2015 surface area) have occurred, primarily due to random spot corrosion, the
WO 01649090-01 balance of the coating is currently providing adequate protection of the
WO 01635232-02 substrate and previously applied coating repairs are performing well.
Unit 1 Coating Evaluation | Areas identified in previous coatings evaluation were repaired. Conclusion: The
Q1R23 . Q1R23 coating assessment identified areas of degraded coating requiring
March Eﬁchz%ﬁlﬂggtb 4 repair. Nq currgnt coating cond_itions were identified that appear to affect
2015 ) structural integrity, plant operations, or the safe shutdown of the plant. - Some

areas repaired immediately with remaining areas work orders written to address
repair. (7 work orders for repair in Q1R24, they are: WO 01836118 thru WO
01836124)

Page 27




ATTACHMENT 1
Evaluation of Proposed Change

Table 3.5-1
QCNPS Units 1 and 2 Coating Inspection Results
Refuel Tvoe of
& | ype @ Coating Inspection Results
Date nspection
Unit 2
Unit 2 Torus Underwater 100% of submerged shell inspected, desludged, 1708 coating deficiencies
Q2R21 found, no metal loss greater than 60 mil threshold, all repaired with Bio-Dur 561
Ref Document:
March 02-07-205.722 Conclusion: Although small localized random failures (less than 1% of the total
2012 e surface area) have occurred primarily due to zinc depletion of Carbo Zinc 11
WO 01333466-02 SG spot repairs resulting in random spot corrosion and pitting, the balance of
the coating is currently providing adequate protection of the substrate.
Unit 2 Coating Evaluation | Conclusion: There are no immediate coating concerns that would impede the
Q2R21 safe operation, start up or shut down of the plant.
Ref Document:
March Williams Specialty Some areas repaired immediately and some are listed as recommendations for
2012 Services report, repairs. WO's written for tracking into Q2R22: 1544425, 1538829-01, 1538829-
March 19, 2012 02, 1538829-03, 1538829-04, 01549120-01, 01549120-02, 1574656, 1574637,
WO 01336189-01, 1574638, 1574655, 1574639, 1574654, 1574640, 1574641, 1574652, 1574653
02, -03, & -04.
Unit 2 Torus Underwater 100% of submerged shell inspected, desludged, 1675 coating deficiencies
Q2R22 found, no metal loss greater than 60 mil threshold, all deficiencies repaired with
Ref Document: Bio-Dur 561
April
2014 02-14-233.3, Conclusion: Although small localized random failures (less than 1% of the total
WO 01549120-01 & | surface area) have occurred primarily due to zinc depletion of Carbo Zinc 11
-022 SG spot repairs resulting in random spot corrosion and pitting, the balance of
the coating is currently providing adequate protection of the substrate.
Unit 2 Coating Evaluation | Summary: There are no imminent coating concerns that would impede or
Q2R22 prevent the safe operation, shutdown or startup of the Plant.
Ref Document:
April 7, Williams Specialty WOs generated for resolving and tracking into Q2R23: 1751889-01, 1751890-
2014 Services report, 01, 1751891-01, 1751893-01, 1751894-01, 1751895-01, 1751897-01,
April 7, 2014 1751896-01 and 175898-01
WO 1538829-01, -
02, -03, -04
Unit 2 Torus Underwater 100% of submerged shell inspected, desludged, 1807 coating deficiencies
Q2R23 found, no metal loss greater than 60-mil threshold, all deficiencies repaired with
Ref Document: Bio-Dur 561
March 02-14-233.145,
2016 Conclusion: Although random localized small failures (less than 1% of the total

WO 1750163-02

surface area) have occurred primarily due to random spot corrosion, the
balance of the coating is currently providing adequate protection of the
substrate.
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Table 3.5-1
QCNPS Units 1 and 2 Coating Inspection Results
Refuel Tvoe of
& ype @ Coating Inspection Results
Inspection
Date

Unit 2 Coating Evaluation | All elevations of the Drywell Liner Plate, Drywell Head Interior, Torus Vapor
Q2R23 Phase and Vent Header Interior were inspected to identify degraded coatings.

Ref Document:
March NUC2016104
2016 WO 01732678-01,
-02, -03 & -04 Conclusion: The Q1R23 coating assessment identified areas of degraded
coating requiring repair. No current coating conditions were identified that

Areas identified in previous coatings evaluations were repaired in accordance
with UESI approved procedure and EGC specifications.

LEJnd.erwaf[er appear to affect structural integrity, plant operations, or the safe shutdown of
Snglpeerlr:g the plant. There is considerable amount of mechanical damage to the liner
Agmlggﬁé ne. plate coating due to scaffolding poles and insulation hitting the liner during

outages. These areas are being continually repaired. WOs previously written
for surface preparation and coating repair were 1751889-01, 1751890-01,
1751891-01, 1751893-01, 1751894-01, 1751895-01, 1751896-01, 1751897-01,
175898-01, 01751900-01, 01751901-01, 01751903-01, 01751904-01.

3.5.2 Containment Inservice Inspection Program

The Inservice Inspection (ISI) Program Plan details the requirements for the examination and
testing of ISI Class 1, 2, 3, and MC pressure retaining components, supports, and containment
structures at QCNPS, Units 1, 2, and Common (1/2). Unit Common components are included in
the Unit 1 sections, reports, and tables. The ISI Program Plan also includes Containment
Inservice Inspection (CISI), Risk-Informed Inservice Inspections (RISI), Augmented Inservice
Inspections (AUG), and System Pressure Testing (SPT) requirements imposed on or committed
to by QCNPS.

The ISI Program Plan is controlled and revised in accordance with the requirements of EGC
procedure ER-AA-330, "Conduct of Inservice Inspection Activities," which implements the
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section XI ISI Program.

The QCNPS, Units 1 and 2 are currently in the fifth ISI interval, which commenced on April 2,
2013, and ends on April 1, 2023. Additionally, QCNPS, Units 1 and 2 are in the second CISI
interval, which started September 9, 2008, and is effective through September 8, 2018. These
effective interval dates are based on QCNPS operating under an approved extended license
renewal. The ASME Section Xl code of record for the fifth ISl interval is the 2007 Edition
through the 2008 Addenda, and the ASME Section XI code of record for the second CISI
interval is the 2001 Edition through the 2003 Addenda.

The QCNPS CISI Plan includes ASME Section Xl ISI| Class MC pressure retaining components
and their integral attachments that meet the criteria of Subarticle IWA-1300. This CISI Plan also
includes information related to augmented examination areas, component accessibility, and
examination review.

QCNPS has no ISI Class Concrete Containment (CC) components that meet the criteria of

Subarticle IWL-1100; therefore, no requirements to perform examinations in accordance with
Subsection IWL are incorporated into this CISI Plan.
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The second interval CISI Program Plan was developed in accordance with 10 CFR 50.55a and
the 2001 Edition through the 2003 Addenda of ASME Section XI, subject to the limitations and
modifications contained within paragraph (b) of the regulation. These limitations and
modifications are detailed in Table 3.5-2 of this section. Overall, this second interval CISI
Program Plan addresses Subsections IWE, Mandatory Appendices of ASME Section XI,
approved IWE Code Cases, approved alternatives through relief requests and SEs, and utilizes
Inspection Program B (described in Section Xl, IWE-2412).

Table 3.5-2
10 CFR 50.55a Requirements

(Applicable to Containment Inspection Program)

10 CFR 50.55a
Paragraphs

Limitations, Modifications, and Clarifications

10 CFR 50.55a(b)(2)(ix)(A)

(CISI) Examination of metal containments and the liners of concrete containments:
For Class MC applications, the licensee shall evaluate the acceptability of
inaccessible areas when conditions exist in accessible areas that could indicate the
presence of or result in degradation to such inaccessible areas. For each
inaccessible area identified, the licensee shall provide the following in the ISI
Summary Report as required by IWA-6000:

(1) A description of the type and estimated extent of degradation, and the conditions
that led to the degradation;

(2) An evaluation of each area, and the result of the evaluation, and;

(3) A description of necessary corrective actions.

10 CFR 50.55a(b)(2)(ix)(B)

(CISI) Examination of metal containments and the liners of concrete containments:
When performing remotely the visual examinations required by Subsection IWE, the
maximum direct examination distance specified in Table IWA-2210-1 may be
extended and the minimum illumination requirements specified in Table IWA-2210-1
may be decreased, provided that the conditions or indications for which the visual
examination is performed can be detected at the chosen distance and illumination.

10 CFR 50.55a(b)(2)(ix)(F)

(CISI) Examination of metal containments and the liners of concrete containments:
VT-1 and VT-3 examinations must be conducted in accordance with IWA-2200.
Personnel conducting examinations in accordance with the VT-1 or VT-3 examination
method shall be qualified in accordance with IWA-2300. The "owner-defined"
personnel qualification provisions in IWE-2330(a) for personnel that conduct VT-1
and VT-3 examinations are not approved for use.

10 CFR 50.55a(b)(2)(ix)(G)

(CISI) Examination of metal containments and the liners of concrete containments:
The VT-3 examination method must be used to conduct the examinations in Items
E1.12 and E1.20 of Table IWE-2500-1, and the VT-1 examination method must be
used to conduct the examination in Item E4.11 of Table IWE-2500-1. An examination
of the pressure-retaining bolted connections in Item E1.11 of Table IWE-2500-1 using
the VT-3 examination method must be conducted once each interval. The "owner-
defined" visual examination provisions in IWE-2310(a) are not approved for use for
VT-1 and VT-3 examinations.

10 CFR 50.55a(b)(2)(ix)(H)

(CISI) Examination of metal containments and the liners of concrete containments:
Containment bolted connections that are disassembled during the scheduled
performance of the examinations in Item E1.11 of Table IWE-2500-1 must be
examined using the VT-3 examination method. Flaws or degradation identified
during the performance of a VT-3 examination must be examined in accordance with
the VT-1 examination method. The criteria in the material specification or IWB-
3517.1 must be used to evaluate containment bolting flaws or degradation. As an
alternative to performing VT-3 examinations of containment bolted connections that
are disassembled during the scheduled performance of Iltem E1.11, VT-3
examinations of containment bolted connections may be conducted whenever
containment bolted connections are disassembled for any reason.
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Table 3.5-2
10 CFR 50.55a Requirements
(Applicable to Containment Inspection Program)

10 CFR 50.55a Limitations, Modifications, and Clarifications
Paragraphs
10 CFR 50.55a(b)(2)(ix)(I) (CISI) Examination of metal containments and the liners of concrete containments:

The ultrasonic examination acceptance standard specified in IWE-3511.3 for Class
MC pressure-retaining components must also be applied to metallic liners of Class
CC pressure-retaining components.

The inspection of containment structures and components are performed per procedures
ER-AA-330-007, "Visual Examination of Section XI Class MC Surfaces and Class CC Liners,"
ER-AA-335-004, "Manual Ultrasonic Measurement of Material Thickness and Interfering
Conditions," and ER-AA-335-018, "Visual Examination of ASME IWE Class MC and Metallic
Liners of IWL Class CC Components."

Since both of the QCNPS units are in the second interval, CISI inspections have been
completed for the first and second periods, with the third period inspections currently ongoing.
The results of recent inspections performed during refueling outages, show that various
indications were observed, documented, evaluated, and determined to be acceptable. The
results of inspections performed during the past three refueling outages examining primary
containment are summarized in Table 3.5-3 shown below.

There will be no change to the schedule for these inspections as a result of the extended ILRT
interval.
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Table 3.5-3
Summary of IWE Examinations on Primary Containment

Unit 1

Q1R21

IWE Inspections on WO 01244920-02; May 2011 — Per Exam schedule only inspections required
were those for preservice and of repair/replacement activities.

Database

Component No. Resolution

Item Results of Inspect

None

Q1R22

IWE Inspections on WO 01453925-02; March 2013 — Per Exam schedule only inspections
required were those for preservice and of repair/replacement activities.

Database

Component No. Resolution

Item Results of Inspect

None

Q1R23

IWE Inspections on WO 01633313-02; March 2015 — Inspected: Containment liner, Vent Header
Interior — All bays & interior surfaces, Torus Interior (normally wetted area), X-2 Hatch area under
moisture barrier after removal. Two recordable indications were noted for further action, as
follows:

Database
Component No.

ltem

Results of Inspect

Resolution

1X-2 PALF-
Moisture Barrier

X-002 Floor
Moisture Barrier

Recordable Indication —

Moisture Barrier cracked and

missing in spots

IR 2463927; replaced
barrier and passed
reinspection in

WO 01812660-01

Evaluated as
acceptable. Wrote AR
02471483 to repair in
Q1R24.

Recordable Indication — small
area found with coating and
primer missing inside vent
header

1-1600-T

Bay 13
Torus ay
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Table 3.5-3
Summary of IWE Examinations on Primary Containment

Unit 2

Q2R21

IWE Inspections on WO 01337032-01 thru -06; March 2012 — (1) Exam conducted outside of
Primary Containment. Area included Reactor Building, Basement, top of torus and refuel floor
where the drywell head is located after removal; (2) Exam conducted inside of the torus vent
header (centipede), from torus catwalk and of torus below the waterline; (3) Exam conducted
from inside of the drywell. Applicable areas include all levels of the drywell. (Basement through
4" level). Results from all these inspections: no issues identified.

Database

Component No. ltem Results of Inspect Resolution

None

Q2R22

IWE Containment Inspections on WO 01549517-01, April 2014 — Exam conducted inside (all
levels) and outside of both the drywell and the torus. Results: 17 Recordable Indications noted,
15 were characterized mostly as coating missing/surface corrosion with no metal loss and
dispositioned with no action required. Two were noted for further action, they are:

Database ltem Results of Inspect Resolution
Component No
2X-2 PALF- X-002 Floor Recordable Indication IR1647016; replaced
Moisture Barrier Moisture Barrier barrier and passed
reinspection
2TORLBO0O1 - Torus Shell Recordable Indication — IR 1644607; removed
ESURFACE Coating blister with water blisters no metal loss,
behind it, Bay 1 recoated
Q2R23

IWE Containment Inspections on WO 01746044-02, March 2016 — Results: Exam conducted
inside (all levels) and outside of both the drywell and the torus. Results: 16 Recordable
Indications noted that were characterized as surface corrosion with no metal loss. All were
dispositioned with no action required.

Database

Component No Item Results of Inspect Resolution

None

Programmatically, the 10-year CISI interval is divided into three successive inspection periods

as determined by calendar year of plant service within the inspection interval. Table 3.5-4

identifies the period start and end dates for the second CISI interval as defined by Inspection ISI
Program Plan. Table 3.5-5 identifies the successive period start and end dates for the third CISI
interval, whose dates are approximate since the third CISI interval inspection program has not

been developed at this time.

In accordance with paragraph IWA-2430(c)(1) of ASME Section Xl, the inspection periods
specified in these tables may be decreased or extended by as much as one year to coincide

with refueling outages, and paragraph IWA-2420(d) allows an inspection interval to be extended
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when a unit is out of service continuously for six months or more. The extension may be taken
for a period of time not to exceed the duration of the outage.

Table 3.5-4

Units 1 and 2 Second CISI Interval/Period/Outage Matrix
(For ISI Class MC Component Examinations)

Unit 1 Period Interval Period Unit 2
Outage Outage or Start Date | Start Date Start Date Outage or Outage
Numl?er Projected Start to to to Projected Start Numt?er
Date End Date End Date End Date Date
1ST
. 1ST
Q1R20 April 2009 9/9/08 to March 2010 Q2R20
9/9/08 to ond 9/8/11
9/8/11 ,
Q1R21 May 2011 (Unit 1) March 2012 Q2R21
9/9/08 to ond
9/8/18 ,
Q1R22 March 2013 ond 9/9/11 to April 2014 Q2R22
9/9/11 to nd 9/8/15
9/8/15 2
Q1R23 March 2015 (Unit 2) o March 2016 Q2R23
9/9/08 to 3
3" 9/8/18 9/9/15 to
Q1R24 | Scheduled 3/17 | 9/9/15 to 9/8/18 Scheduled 3/18 | Q2R24
9/8/18
Table 3.5-5
Units 1 and 2 Third CISI Interval/Period/Outage Matrix
(For ISI Class MC Component Examinations)
(Approximate)’
Unit 1 Period Interval Period Unit 2
Outage Outage or Start Date | Start Date Start Date Outage or Outage
Numl?er Projected Start to to to Projected Numh?er
Date End Date End Date End Date Start Date
1ST
Q1R25 Scheduled 3/19 9/9/18 to | Scheduled 3/20 Q2R25
9/9/18 to nd 9/8/21
9/8/21 2
Q1R26 Scheduled 3/21 (Unit 1) Scheduled 3/22 Q2R26
9/9/18 to ond
2" 9/8/28
Q1R27 Scheduled 2/23 9/9/21 to | Scheduled 3/24 Q2R27
9/9/21 to 9/8/25
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Table 3.5-5
Units 1 and 2 Third CISI Interval/Period/Outage Matrix
(For ISI Class MC Component Examinations)
(Approximate)’

Unit 1 Period Interval Period Unit 2
Outage Outage or Start Date | Start Date Start Date Outage or Outage
Numt?er Projected Start to to to Projected Numt?er
Date End Date End Date End Date Start Date

9/8/25 2m

Q1R28 Scheduled 2/25 (Unit 2) - Scheduled 3/26 Q2R28

3 9/9/18 to 9/9/25 to

Q1R29 | Scheduled 227 | 9/9/25 to 9/8/28 9/8/28 | Scheduled 3/28 | Q2R29

9/8/28

Note 1: Table 3.5-5 identifies the successive periods start and end dates for the Third CISI Interval,
which is approximate since the Third CISI Interval inspection program has not been
developed at this time

The QCNPS Containment ISI Plan includes ASME Section Xl ISI Class MC pressure retaining
components and their integral attachments that meet the criteria of Subarticle IWA-1300. This
Containment ISI Plan also includes information related to examined areas, augmented
examination areas, component accessibility, and examination review. A summary of inspected
containment components, Category E-A and augmented containment components, Category
E-C, are provided for Units 1 and 2 in Table 3.5-6.

Table 3.5-6
Units 1 and 2 IWE Inservice Inspection Summary
Examination
Category Total Nfumber Relief
(with Item Description Exam c o ¢ Request/ Notes
Examination| Number P Requirements ornp_onen S TAP
Category (Unit 1 includes Number
Description) common)
E-A E1.11 |Containment Vessel Pressure | General Visual | Unit 1: 295
Containment Retaining Boundary — Unit 2: 294
Surfaces Accessible Surface Areas
E1.11 |Containment Vessel Pressure | Visual, VT-3 Unit 1: 69 10
Retaining Boundary — Unit2: 70 10
Bolted Connections, Surfaces
E1.12 |Containment Vessel Pressure | Visual, VT-3 Unit 1: 16 11
Retaining Boundary — Unit2: 16 11
Wetted Surfaces of
Submerged Areas
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Table 3.5-6
Units 1 and 2 IWE Inservice Inspection Summary
Examination
Category Total Nfumber Relief
(with Item Description Exam c o Request/ Notes
Examination| Number P Requirements ornp_onents TAP
Category (Unit 1 includes Number
PP common)
Description)
E1.20 |Containment Vessel Pressure | Visual, VT-3 Unit 1: 121 11
Retaining Boundary — Unit 2: 113 11
BWR Vent System
Accessible Surface Areas
E1.30 |Containment Vessel Pressure | General Visual Unit 1: 4
Retaining Boundary — Unit 2: 4
Moisture Barriers
E-C E4.11 |Containment Surface Areas - Visual, VT-1 Unit1: 0
Containment Visible Surfaces Unit2: 3 12
Surfaces E4.12 |Containment Surface Areas - Ultrasonic Unit1: 0
Requiring Surface Area Grid Unit 2: 0
Augmented
Examination

Note 10: Bolted connections examined per Item Number E1.11 require a General Visual examination
each period and a VT-3 visual examination once per interval and each time the connection
is disassembled during a scheduled Item Number E1.11 examination. Additionally, a VT-1
visual examination shall be performed if degradation or flaws are identified during the VT-3
visual examination. These modifications are required by 10 CFR 50.55a(b)(2)(ix)(G) and
10 CFR 50.55a(b)(2)(ix)(H).

Note 11:

Note 12:

An additional monitoring of the containment liner applicable to QCNPS, was the inspections

Iltem Numbers E1.12 and E1.20 require VT-3 visual examination in lieu of General Visual
examination, as modified by 10 CFR 50.55a(b)(2)(ix)(G).

Iltem Number E4.11 requires VT-1 visual examination in lieu of Detailed Visual examination,
as modified by 10 CFR 50.55a(b)(2)(ix)(G).

instituted at Dresden Nuclear Power Station Unit 3 of the inaccessible annulus area to ensure

that potential corrosion does not occur. As part of Plant Licensing Renewal, NUREG-1796

(Reference 18), Section 3.0, Aging Management Review, page 3-403, a description is provided
of the monitoring at Dresden consisting of the inspection of a sample of locations in the
cylindrical and upper spherical areas of the drywell, using ultrasonic measurements of the

drywell shell thickness made from accessible areas of the drywell interior. QCNPS Units 1

and 2 as well as Dresden Unit 2 credit the inspections performed on Dresden Unit 3 to establish
the most conservative bounding case for continued inspection. This inspection is a part of the
ASME Section Xl, Subsection IWE Program, commitment B.1.26 at QCNPS.
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The only Code Case implemented in the QCNPS containment ISI Program is N-649, which is an
EGC fleet relief request identified as I15R-13. This relief request is briefly shown on Table 3.5-7
and is further described in detail below Table 3.5-7.

3.5.2.2 Relief Requests

Table 3.5-7 contains an index of Relief Requests applicable to the CISI Program. Note that only
Relief Requests applicable to the requirements for Class MC components are addressed in this

Table.
Table 3.5-7
Second Ten-Year CISI Interval Relief Request
Relief Revision/ (Program) Description/
Status

Request Date Approval Summary

I5R-13 0 Authorized | Examination to Utilize ASME Code Case N-649,
EGC Fleet | September 5, Revision 0. Alternative Requirements for IWE-5240

Relief 2014 Visual Examination. RG 1.147, Revision 16.
Request Authorized April 30, 2014

Explanation of use of Code Case N-649 in Accordance with 10 CFR 50.55a(a)(3)(i):

ASME Section XI, paragraph IWE-5240, "Visual Examination," requires that a detailed
visual examination (IWE-2310) be performed during an IWE-5220 required pressure test
on areas affected by repair/replacement activities.

ASME Code Case N-649, "Alternative Requirements for IWE-5240 Visual Examination
Section Xl, Division 1," allows for a VT-3, VT-1, general visual or detailed visual
examination depending on the timing of the pressure test.

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested on the basis that the proposed
alternative will provide an acceptable level of quality and safety.

ASME Section Xl, paragraph IWE-5240 requires that a detailed visual examination of
repaired areas be completed during a post repair pressure test performed subsequent to
IWE repairs. ILRTs required by 10 CFR 50, Appendix J, are often performed following
repairs in order to fulfill the post-repair testing requirement. However, the IWE-5240
visual examination cannot be performed because the containment liners/shell are
inaccessible during the post repair pressure tests (i.e., personnel are not able to be

inside the containment during the ILRT).

In recognition of the inability to perform visual examinations of containment liners/shells
during the post repair pressure test required by paragraph IWE-5240, ASME Code Case
N-649 was issued to allow the visual examination to be performed during or after the
pressure test on the areas affected by the repair/replacement activity. ASME Section X
did not address this inability in the Code until the 2004 Edition through the 2006
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Addenda was issued; therefore, ASME Code Case N-649 is needed when using the
2001 Edition through the 2003 Addenda of ASME Section XI, which is applicable to
Quad Cities Nuclear Generating Station.

The "Applicability Index for Section XI Cases," states that ASME Code Case N-649 is
applicable up to and including the 1998 Edition with the 2000 Addenda of ASME
Section XI; however, the code of record for QCNPS CISI Program is the 2001 Edition
through the 2003 Addenda thus necessitating the need for this relief request. The
Edition/Addenda referenced in the Code Case text itself also ends at the 1998 Edition
with the 2000 Addenda. However, the requirements of paragraph IWE-5240 are
identical in both the 1998 Edition through the 2000 Addenda and the 2001 Edition
through the 2003 Addenda. Therefore, it is concluded that the proposed alternative
provides an acceptable level of quality and safety.

The EGC Fleet relief request I5R-13, inclusive of QCNPS, requested that the
applicability of ASME Code Case N-649 be extended to the 2001 Edition through 2003
Addenda for use during the station's second CISI interval. This relief request was
subsequently authorized with an SE issued by the NRC on April 30, 2014. Additionally,
NRC RG 1.147, Revision 16, "Inservice Inspection Code Case Acceptability, ASME
Section Xl, Division 1," lists ASME Code Case N-649 as acceptable for use with no
conditions or limitations. No technical changes are being made to the Code Case.

3.5.2.3 Identification of Class MC and/or CC Exempt Components

The containment section of the ISI Classification Basis Document discusses the containment
design and components. Metal containment surface areas subject to accelerated degradation
and aging require augmented examination per Examination Category E-C and paragraph
IWE-1240.

The CISI components overall were evaluated for potential candidates to be included
programmatically in the Augmented Inspection Program. The details of this evaluation are
contained in the ISI Classification Basis Document, Section 4.1.12. The evaluation resulted in
no components being recommended on a programmatic basis, for the Augmented Program
within Examination Category E-C, that would appear on table IWE-2500-1.

A significant condition is a condition that is identified as requiring application of additional
augmented examination requirements under paragraph IWE-1240.

In the First CISI Interval, during the QCNPS Unit 2 Outage, Q2R19 Torus underwater IWE
examinations, recordable indications were identified on the surface areas in the Torus Shell at
Bays 3, 6, and 16. Portions of the Torus surface area near these Bays have been identified as
augmented surface areas requiring examination in accordance with paragraph IWE-1240.
These surface areas have been categorized in accordance with Table IWE-2500-1, Examination
Category E-C, Iltem Number E4.11, requiring visual examination of 100% of the surface areas
identified during each inspection period until the areas examined remain essentially unchanged
for the next three inspection periods. In the Second CISI Interval, augmented surface areas
require visual examination of 100% of the surface areas identified during each inspection period
until the areas examined remain essentially unchanged for the next inspection period. Once an
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augmented area remains unchanged for one full period, the areas fall back to the normal
Examination Category E-A examination schedule.

The second CISI Interval coating examinations performed during the Units 1 and 2 previous 3
refueling outages, are discussed in the previous section of this report (Section 3.5.1) and are
summarized in Table 3.5-1. The augmented inspection area is the wetted (i.e., immersion zone)
and submerged portions of the suppression chamber. These areas have undergone
examinations to quantify and evaluate coating problems and pitting. The inspections found
coating deficiencies with no metal loss greater than the defined pre-established acceptance
criteria(Reference 45). All deficiencies were repaired during each inspection before unit startup.

3.5.2.4 Augmented Inspection Program Requirements

Augmented Inspection Program requirements are those inspections that are performed above
and beyond the requirements of ASME Section XI.

Below is a summary of those examinations performed by QCNPS that are not specifically
addressed by ASME Section XI, or the inspections that will be performed in addition to the
requirements of ASME Section Xl on a routine basis during the Second CISI Interval.

Note that per NUREG-1796, (Reference 18) QCNPS will perform a VT-3 visual examination on
nonexempt Class MC piping supports, which were added to the augmented inspection program
in accordance with the QCNPS commitment for license renewal. These inspections are
addressed in the 5th Interval ISI Program Plan, and in the ISI Program Selection documents.
The inspections are identified as NUREG-1796 inspections found in the I1SI Database that are
addressed by the IWF Program and by the Structural Monitoring Program.

The Augmented Inspection Plans resulting from past inspections at QCNPS associated with
IWE and the integrity of the primary containment, are listed in Table 3.5-8 below.

Table 3.5-8
Units 1 and 2 Augmented Containment Inspection Program Matrix
Examination .
Category Total Number| _Relief
(with Aug N Exam Request/
A Description . of Notes
Examination | Number Requirements Components TAP
Category P Number
Description)
E-C
Containment E4.11 |Containment Surface Areas| Visual, VT-1 Unit 1: 0 N/A 12
Surfaces — Torus Bays 3, 6, and 16 Unit2: 3
Requiring
Augmented
Examination

Note 12: Item Number E4.11 requires VT-1 visual examination in lieu of Detailed Visual
examination, as modified by 10 CFR 50.55a(b)(2)(ix)(G).
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3.5.2.5 Component Accessibility

ISI Class MC components subject to examination shall remain accessible for either direct or
remote visual examination from at least one side per the requirements of ASME Section X,
paragraph IWE-1230.

Paragraph IWE-1231(a)(3) requires 80% of the pressure-retaining boundary that was accessible
after construction to remain accessible for either direct or remote visual examination, from at
least one side of the vessel, for the life of the plant. QCNPS addressed, in Calculation QDC-
1600-M-1617 (Reference 12), compliance with this requirement by calculating the containment
pressure boundary surface area that was accessible for examination at the beginning of the
CISI Program resulting in a determination for the limit of surface area which may be made
inaccessible for the balance of plant life.

Portions of components embedded in concrete or otherwise made inaccessible during
construction are exempted from examination, provided that the requirements of ASME Section
XI, paragraph IWE-1232 have been fully satisfied.

In addition, inaccessible surface areas exempted from examination include those surface areas
where visual access by line of sight with adequate lighting from permanent vantage points is
obstructed by permanent plant structures, equipment, or components; provided these surface
areas do not require examination in accordance with the inspection plan, or augmented
examination in accordance with paragraph IWE-1240.

3.5.2.6 Inaccessible Areas

For Class MC applications, QCNPS shall evaluate the acceptability of inaccessible areas when
conditions exist in accessible areas that could indicate the presence of or result in degradation
to such inaccessible areas. For each inaccessible area identified, QCNPS shall provide the
following in the Owners Activity Report-1, as required by 10 CFR 50.55a(b)(2)(ix)(A):

o A description of the type and estimated extent of degradation, and the conditions that led
to the degradation;

e An evaluation of each area, and the result of the evaluation; and

o A description of necessary corrective actions.

An evaluation has been performed to determine if QCNPS has inaccessible areas that could
indicate the presence of or result in, degradation to such inaccessible areas requiring
identification per 10 CFR 50.55a(b)(2)(ix)(A). The evaluation resulted in no areas identified and
is contained in the IS| Classification Basis Document, Section 4.1.12.

QCNPS has not needed to implement any new technologies to perform inspections of any
inaccessible areas at this time. However, EGC actively participates in various nuclear utility
owner's groups and ASME Code committees to maintain cognizance of ongoing developments
within the nuclear industry. Industry operating experience is also continuously reviewed to
determine its applicably to QCNPS. Adjustments to inspection plans and availability of new,

Page 40



ATTACHMENT 1
Evaluation of Proposed Change

commercially available technologies for the examination of the inaccessible areas of the
containment would be explored and considered as part of these activities.

3.5.2.7 Responsible Individual

ASME Section Xl, Subsection IWE requires the Responsible Individual to be involved in the
development, performance, and review of the CISI examinations. At QCNPS, the Responsible
Individual is committed to meet the requirements of ASME Section XI, paragraph IWE-2320.

3.5.2.8 Examination Methods & Personnel Qualifications

The examination methods used to perform Code examinations for the nonexempt Class MC
components are in accordance with 10 CFR 50.55a requirements and the applicable ASME
Codes.

Personnel performing IWE examinations shall be qualified in accordance with EGC's written
practice, or approved vendor written practice for certification and qualification of nondestructive
examination personnel.

3.5.3 Supplemental Inspection Requirements

With the implementation of the proposed change, TS 5.5.12 will be revised by replacing the
reference to RG 1.163 (Reference 1) with reference to NEI 94-01, Revision 3-A (Reference 2).
This will require that a general visual examination of accessible interior and exterior surfaces of
the containment for structural deterioration that may affect the containment leak-tight integrity be
conducted. This inspection must be conducted prior to each Type A test and during at least
three (3) other outages before the next Type A test, if the interval for the Type A test has been
extended to 15 years in accordance with the following sections of NEI 94-01, Revision 3-A:

o Section 9.2.1, "Pretest Inspection and Test Methodology"
e Section 9.2.3.2, "Supplemental Inspection Requirements"

In addition to the inspections performed by the IWE/IWL Containment Inspection Program,
procedure ER-AA-380, "Primary Containment Leakrate Testing Program," QCTS 500-14, "Unit
1 IPCRT Engineering Pre-Test Procedure," and QCTS 500-04, "Unit 2 IPCRT Engineering Pre-
Test Procedure," require that the structural integrity of the exposed accessible interior and
exterior surfaces of the drywell and the containment, including the liner plate, be determined by
a visual inspection of those surfaces prior to the Type A Containment Leak Rate Test.

This inspection also fulfills the surveillance requirement of TS SR 3.6.1.1.1 and NEI 94-01.

3.5.4 Primary Containment Leakage Rate Testing Program - Type B and Type C Testing
Program

QCNPS Types B and C testing program requires testing of electrical penetrations, airlocks,

hatches, flanges, and containment isolation valves in accordance with 10 CFR 50, Appendix J,
Option B, and RG 1.163. The results of the test program are used to demonstrate that proper
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maintenance and repairs are made on these components throughout their service life. The
Types B and C testing program provides a means to protect the health and safety of plant
personnel and the public by maintaining leakage from these components below appropriate
limits. In accordance with the QCNPS TS 5.5.12, the allowable maximum pathway total Types
B and C leakage is 0.6 L, (Note: For QCNPS, 0.6 L, is defined as 823.79 scfh and L, is defined
as 1372.99 scfh).

As discussed in NUREG-1493 (Reference 6), Type B and Type C tests can identify the vast
majority of all potential containment leakage paths. Type B and Type C testing will continue to
provide a high degree of assurance that containment integrity is maintained.

A review of the QCNPS Type B and Type C test results from 2007 through 2015 for Unit 1 and
from 2008 through 2016 for Unit 2 has shown an exceptional amount of margin between the
actual As-Found (AF) and As-Left (AL) outage summations and the regulatory requirements. A
review of these years As-Found/As-Left test values can be summarized as:

e Unit 1 As-Found minimum pathway leak rate shows an average of 33.4% of 0.6 L, with a
high of 66.1% of 0.6 L, or 0.3966 of L,.

e Unit 1 As-Left maximum pathway leak rate shows an average of 39.7% of 0.6 L, with a
high of 41.3% of 0.6 L, or 0.2480 of L.,.

e Unit 2 As-Found minimum pathway leak rate shows an average of 31.2% of 0.6 L, with a
high of 57.1% of 0.6 L, or 0.3428 of L,.

e Unit 2 As-Left maximum pathway leak rate shows an average of 43.2% of 0.6 L, with a
high of 51.6% of 0.6 L, or 0.3098 of L.

Tables 3.5-9 and 3.5-10 provide LLRT data trend summaries for QCNPS Unit 1 since 2007 (last
ILRT was 2009) and for Unit 2 since 2008 (last ILRT was 2008).

Table 3.5-9
Unit 1 Types B and C LLRT Combined As-Found/As-Left Trend
Summary
Refueling Outage & R19 R20 R21 R22 R23
Year 2007 2009° 2011 2013 2015
AF Min Path (scfh) 134.057 | 229.078 | 184.265 544.56 283.592°
Fraction of L, ' 0.0976 0.1668 0.1342 0.3966 0.2066

AL Max Path (scfh) 326.378 | 336.520 | 340.523 313.45 321.375

Fraction of L, 0.2377 0.2451 0.2480 0.2283 0.2341
AL Min Path (scfh) 109.190 | 155.464 | 145.136 161.06 175.127
Fraction of L, 0.0795 0.1132 0.1057 0.1173 0.1276
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Note 1: 0.6 L, = 823.79 scfh and L, = 1372.99 scfh
Note 2: Q1R20 in 2009 was also an ILRT outage

Note 3: MSIV leakage exceeded individual TS limit (LER 2015-003 written)

Table 3.5-10
Unit 2 Type B and C LLRT Combined As-Found/As-Left Trend
Summary
Refueling Outage & R19 R20 R21 R22 R23
Year 20082 2010 2012 2014 2016
AF Min Path (scfh) 106.137 | 189.452 | 200.995° | 470.624 | 315.866"
Fraction of L' 0.0773 0.1380 0.1464 0.3428 0.2301

AL Max Path (scfh) 238.033 361.436 | 425.348 | 370.039 | 384.262

Fraction of L, 0.1434 0.2633 0.3098 0.2695 0.2799
AL Min Path (scfh) 93.478 131.765 | 158.523 | 102.088 | 125.432
Fraction of L, 0.0681 0.0960 0.1155 0.0744 0.0914

Note 1: 0.6 L, = 823.79 scfh and L, = 1372.99 scfh
Note 2: Q2R19 in 2008 was also an ILRT outage
Note 3: MSIV leakage exceeded individual TS limit (LER 2012-001 written)

Note 4: MSIV leakage exceeded individual TS limit (LER 2016-001 written)

This summary shows that there has been no As-Found failure that resulted in exceeding the TS
5.5.12 limit of 0.6 L, and demonstrates a history of successful tests. The As-Found minimum
pathway summations represent the high quality of maintenance of Type B and Type C tested
components while the As-Left maximum pathway summations represent the effective
management of the Containment Leakage Rate Testing Program by the program owner.

3.5.5 Type B and Type C Local Leak Rate Testing Program Implementation Review
Tables 3.5-11 and 3.5-12 identify Units 1 and 2 components, respectively, which were on
Appendix J, Option B performance-based extended test intervals, but have not demonstrated

acceptable performance during the previous two outages. The component test intervals for the
components shown have been reduced to 30 months.
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Table 3.5-11
Unit 1 Type B and C LLRT Program Implementation Review
2013-Q1R22
As-found . L|_m|t As-left Cause of Corrective Scheduled
Component Alert/Action - -
scfh scfh Failure Action Interval
scfh
IR 1488331 CO
Combined WO 01624041-6
AQV Gate Adjusted packing,
leakage
Valve W/2001-15 flushed valve.
1-2001-16 2951 5/10 5.34 " | SR frequency 30 month
. Found valve
DW Equip. packing change 082070.
Drain System leak 47.3 scfh
' combined
w/2001-15 valve
Check Valve 12/10/2012 PM
1-2499-22A 30.69 0.037 WO 01397148
. X 5/10 Gritin seat | replaced valve, 30 month
Containment (12/2012) (12/2012) IR 1450089 AF
Air Monitoring failed - grit in seat
2015-Q1R23
As-found Admin L|_m it As-left Cause of Corrective Scheduled
Component Alert/Action - .
scfh scfh Failure Action Interval
scfh
None
Table 3.5-12
Unit 2 Type B and C LLRT Program Implementation Review
2014-Q2R22
As-found Admin L|_m it As-left Cause of Corrective Scheduled
Component Alert/Action ] .
scfh scfh scfh Failure Action Interval
Air Operated Possible Rebuilt,. replaced
Globe seat valve trim set.
2-0220-44, 31.0 5/10 0.091 alianment WO 1683615, 30 month
Primary 9 IR 1643838-02
problem.
Sample
Rebuild VIiv
. WO 01728919
Air O ted ’
Plug Normal | oD EC 342787 -
' Replacement of
2-2001-4 16.4 5/10 0.021 corrgcte_d by Air Operator 30 month
DW Filoor adjusting 1\ 5 00575141
Drain System 62l 1R 01645048-02
SR 085167
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Table 3.5-12
Unit 2 Type B and C LLRT Program Implementation Review
Air Operated Accepted EC 24384 is for
Valve Gate VIv leakage into | installing new plug
2-2001-15 total leakage wgzzgggﬁ%
DW Equip. amount and
Drain System 37.360 5/10 37.360 | "yeferred | SR 084935 setto | S0 month
(Combined repair to 30 month
with 2-2001- future
16) outage
AR 01646791
; defer repair to
Cgl\%pgr::: (\jllv — Accepted | g0 outage.
leakage into | \1p \wO 99232471
2-2001-16 total leakage to replace w/plug
DW Equip. 37.360 510 37.360 | amountand | e 30 month
Drain System deferred WO 01730123-01
(Combined repair to adjusted packing
with 2-2001- future to original set
15) outage value.
SR 084935
WO 01693929-
Check Valve Q2R22C,
Duo Disc Undetermin FOUNd@ | CAT IDs 1444507
2-3799-31 ed AF min 15/30 0.131 butterflv duo Chamfered Disc, 30 month
RBCCW was 1.079 Yy ECR 394799, &
disc
IR 01649483-02
2016-Q2R23
As-found Admin L|_m it As-left Cause of | Corrective Scheduled
Component Alert/Action . .
scfh scfh scfh Failure Action Interval
Air Operated Appears to WO01911482
Globe Val
ove vaive 143.7 5110 0.067 | be debrison | Cleaned upseat, | 345 04
2-8804 seat repacked valve,
02 Analyzer IR 02646542

The percentage of the total number of QCNPS Appendix J Type B tested components that are
on 120-month extended performance-based test intervals is approximately 72% for Unit 1 and

71% for Unit 2.

The percentage of the total number of QCNPS Appendix J Type C tested components that are
on 60-month extended performance-based test intervals is approximately 64% for Unit 1 and

67% for Unit 2.

3.56.6 On-Line Monitoring of Primary Containment Atmosphere

During power operation, the primary containment atmosphere is inerted with nitrogen to ensure
that oxygen concentration is at or below 4%, by volume. TS 3.6.1.4 requires that drywell
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pressure be maintained at or below 1.5 psig. Because of this operational requirement, primary
containment is typically maintained at an average positive pressure of 1.2 to 1.4 psig.

Primary pressure is continuously indicated and periodically monitored from the Main Control
Room. Abnormal high or low drywell pressure is annunciated in the Main Control Room.

Primary containment pressure is periodically monitored in accordance with plant surveillance
tests per plant PM. Daily surveillance logs for Modes 1, 2 and 3 include drywell pressure as one
of the parameters logged once per shift.

If a primary containment leak were identified, then the TS 3.6.1.A.1 action for an inoperable
primary containment would be entered.

3.6 Operating Experience

During the conduct of the various examinations and tests conducted in support of the
containment related programs previously mentioned, issues that do not meet established criteria
or that provide indication of degradation, are identified, placed into the site's corrective action
program, and corrective actions are planned and performed.

For the QCNPS Primary Containment, the following site specific and industry events have been
evaluated for impact:

o Information Notice (IN) 1992-20, "Inadequate Local Leak Rate Testing"
e |IN 2010-12, "Containment Liner Corrosion"

o IN 2014-07, "Degradation of Leak-Chase Channel Systems for Floor Welds of Metal
Containment Shell and Concrete Containment Metallic Liner"

e Through-wall Torus Shell Crack at James A. Fitzpatrick Nuclear Power Plant

e GL 87-05, Request for Additional Information - Assessment of Licensee Measures to
Mitigate and/or Identify Potential Degradation of Mark | Drywells

Each of these areas is discussed in detail in Sections 3.6.1 through 3.6.6, respectively.
3.6.1 IN 1992-20, "Inadequate Local Leak Rate Testing"

The issue discussed in IN 1992-20, Inadequate Local Leak Rate Testing, was based on events
at four different plants: Quad Cities, Dresden Nuclear Station, Perry Nuclear Plant, and the
Clinton Station. The common issue in the four events was the failure to adequately perform
local leak rate testing on different penetration configurations leading to problems that were
discovered during ILRT tests in the first three cases.

In the event at QCNPS, the two-ply bellows design was not properly subjected to LLRT

pressure and the conclusion of the utility was that the two-ply bellows design could not be Type
B LLRT tested as configured. In the events at both Dresden and Perry, flanges were not
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considered a leakage path when the Type C LLRT test was designed. This omission led to a
leakage path that was not discovered until the plant performed an ILRT test.

In the event at Clinton Power Station, relief valve discharge lines that were assumed to
terminate below the suppression pool minimum drawdown level were discovered to terminate at
a level above that datum. These lines needed to be reconfigured and the valves should have
been Type C LLRT tested. To correct this problem, Clinton Power Station removed the vacuum
breaker connections and the flanges and extended the pipes to ensure that a water seal would
be maintained.

QCNPS Discussion

At QCNPS, LLRT testing of the two-ply stainless steel bellows is performed by a proceduralized
series of test techniques, which are; (1) air is first used as the test media to determine leak
tightness, (2) followed by helium as a test media if leakage exceeds a predetermined test value,
(3) then welding in temporary test fixtures and testing as a Type B component to determine
leakage, and (4) then finally, by the replacement of a failed bellow. This test technique was
reviewed and supported by the NRC with an exemption granted from testing requirements of
Appendix J (Reference 42).

3.6.2 IN 2010-12, "Containment Liner Corrosion"

This IN was issued to alert plant operators to three events that occurred where the steel liner of
the containment building was corroded and degraded. At Beaver Valley and Brunswick plants,
material was found in the concrete, which trapped moisture against the liner plant and corroded
the steel. In one case, it was material intentionally placed in the building and in the other case,
it was foreign material which had inadvertently been left in the concrete form when the wall was
poured. But the result in both cases was that the material trapped moisture against the steel
liner plate leading to corrosion. In the third case, an insulating material placed between the
concrete floor and the steel liner plate at Salem adsorbed moisture and led to corrosion of the
liner plate.

Subsequent to IN 2010-12, the NRC issued Technical Letter Report - Revision 1, "Containment
Liner Corrosion Operating Experience Summary," (Reference 19), on August 2, 2011, that
summarized this topic across the nuclear industry. The technical letter addresses operating
plants that have containment buildings constructed with carbon steel liners in contact with
concrete. In the United States, there are 55 pressurized water reactors (PWRs) and 11 BWRs
with carbon steel liners in contact with concrete. The focus of the Technical Letter was to
evaluate steel containment liner corrosion initiated at the liner/concrete interface.

QCNPS Discussion:

QCNPS was designed and constructed with a Mark | containment that is a freestanding steel
primary containment that is not in contact with the concrete (either reinforced steel or
prestressed/post-tensioned) containment structure. Because the objective of the Technical
Letter is focused on corrosion of steel in contact with concrete, plants with freestanding steel
primary containments, (specifically QCNPS, Units 1 and 2) are not included in their review.
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QCNPS units have implemented periodic examinations during refueling outages on metallic
containment structures or liners in accordance with the Section XI, Subsection IWE. The
applicable EGC visual examination procedure requires the conditions described in the
Information Notice examples to be recorded. Conditions that may affect containment surface
integrity are then required to be evaluated by engineering evaluation or repair/replacement prior
to startup from refueling outages.

3.6.3 IN 2014-07, "Degradation of Leak-Chase Channel Systems for Floor Welds of Metal
Containment Shell and Concrete Containment Metallic Liner"

The containment basemat metallic shell and liner plate seam welds of PWRs are embedded in
3-to 4-feet thick concrete floor during construction and are typically covered by a leak-chase
channel system that incorporates pressurizing test connections. This system allows for
pressure testing of the seam welds for leak-tightness during construction and also in service, as
required. A typical basemat shell or liner weld leak-chase channel system consists of steel
channel sections that are fillet welded continuously over the entire bottom shell or liner seam
welds and subdivided into zones, each zone with a test connection.

Each test connection consists of a small carbon or stainless steel tube (less than 1-inch
diameter) that penetrates through the back of the channel and is seal-welded to the channel
steel. The tube extends up through the concrete floor slab to a small steel access (junction) box
embedded in the floor slab. The steel tube, which may be encased in a pipe, projects up
through the bottom of the access box with a threaded coupling connection welded to the top of
the tube, allowing for pressurization of the leak-chase channel. After the initial tests, steel
threaded plugs or caps are installed in the test tap to seal the leak-chase volume. Gasketed
cover plates or countersunk plugs are attached to the top of the access box flush with the
containment floor. In some cases, the leak-chase channels with plugged test connections may
extend vertically along the circumference of the cylindrical containment shell or liner to a certain
height above the floor.

QCNPS Discussion:

No similar deficiencies are present at QCNPS, which is a BWR and does not have a leak-chase
channel system inside containment. Containment is periodically inspected as part of the
Containment Coatings Program. Water accumulation and corrosion degradation would be
observed as part of that program. Nothing significant has been noted and minor corrosion has
been promptly repaired.

3.6.4 Through-Wall Torus Shell Crack at James A. Fitzpatrick Nuclear Power Plant

A through-wall torus shell crack was discovered at the James A. Fitzpatrick Nuclear Power Plant
(JAF) on June 27, 2005, and was reported via licensee event report (LER) 05-003
(ML052510120). The JAF High Pressure Coolant Injection (HPCI) turbine exhaust line that
discharged into the suppression pool is open-ended and does not have an end cap or a
sparger.
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QCNPS Discussion:

The QCNPS system configurations would not introduce the type of event that occurred at JAF.
The HPCI system design does employ the use of a sparger on the turbine exhaust line. Visual
VT-2 and VT-3 inspections were performed per the IWE Program on the Torus shell next to the
HPCI exhaust penetrations and the support legs to the Torus shell with satisfactory results. No
further actions were required.

3.6.5 GL 87-05, "Request for Additional Information — Assessment of Licensee
Measures to Mitigate and/or Identify Potential Degradation of Mark | Drywells™

GL 87-05 described drywell shell degradation, which occurred at Oyster Creek Nuclear
Generating Station as a result of water intrusion into the air gap between the outer drywell
surface and the surrounding concrete and subsequent wetting of the sand cushion at the bottom
of the air gap.

The cause of this degradation was determined to be from water entering the drywell air gap
region, and becoming trapped in the sand cushion region at the base of the air gap. The air gap
region surrounds the outside surface of the drywell and extends from the sand cushion region at
the bottom, to just below the drywell bellows region at the top. During refueling activities, a
potential leakage path could exist through the drywell bellows region, as experienced on the
reported Mark | containment. The drywell bellows provides a flexible seal between the drywell
and the reactor cavity. The drywell to concrete seal drains are also located in this bellows area.
Leakage of these components could allow water to enter the air gap region.

QCNPS Discussion:

In response to NRC Inspection and Enforcement Notice (IEN) 86-99 and GL 87-05, an
extensive review was conducted by QCNPS for the potential for drywell steel corrosion in the
area of the sand pocket. The response to this GL is contained in UFSAR Section 6.2.1.2.1.2,
"Drywell Corrosion Potential," and UFSAR Appendix A, Section A.3.5.2.2, "Degradation Rates
of Inaccessible Exterior Drywell Plate Surfaces."

The UFSAR Section 6.2.1.2.1.2 states, in part:

The QCNPS review included an inspection of the drain lines, initiation of a surveillance
program to detect leakage into the annulus, and an evaluation of the actual corrosion
rates.

The review concluded that although the potential for degradation of the containment
could be postulated to exist, in fact, no corrosion problems were determined to exist.
The results of the review determined that: the water present in the sand pocket or inside
the drywell was noncorrosive (based on testing), and based on ultrasonic examination,
there was no evidence of apparent corrosion.

Also, to ensure active assessment of any future potential problems, surveillance
procedures were initiated.
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The UFSAR Appendix A, Section A.3.5.2.2 states, in part:

Commonwealth Edison evaluated the potential effects of corrosion on exterior drywell
steel surfaces in the "sand pockets" of Dresden Unit 3 drywell and found that 27 years of
service remained before corrosion at the assumed rate would have a significant adverse
effect on design basis stresses. The evaluation concluded that the findings were
applicable to Dresden Unit 2 and Quad Cities Units 1 and 2 as well.

A program was instituted for the Dresden Unit 3 inaccessible annulus areas to monitor
potential corrosion. Dresden Unit 3 is considered the limiting case for potential drywell
corrosion among the four Dresden and Quad Cities units.

This inspection at QCNPS is a part of the ASME Section Xl, Subsection IWE Program,
commitment B.1.26.

A surveillance procedure has been developed and PMIDs generated at QCNPS for monitoring
leakage from the Dryer Separator Pit, the Spent Fuel Pool and the Drywell Liner Area Drains
(drywell liner). In addition, a separate procedure has been written and PMIDs generated for
testing the drain lines for water and to ensure clear, unplugged lines from the sand pocket. The
inspection results of the sand pocket and of the drywell liner area for the past 2 refueling
outages for each unit is shown in Table 3.6.5-1 below.
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Table 3.6.5-1
Unit 1 and Unit 2 Leakage Detection (GL 87-05):
(1) Sand Pocket - Procedure QCMPM 1600-03
and
(2) Drywell Liner (Dryer Separator Pit, Spent Fuel Pool, Drywell Liner Area
Drains) - Procedure QCTS 0820-11
Refuel Date PMID wo Results
Q1R22 Januar 3 drain lines tested satisfactorily, 1 line
(1) Sand 2013y 0189679-02 01556416-01 (Bay 16) failed (plugged) , addressed by
Pocket AR01458852 (See Note 1)
Q1R22 March Met Acceptance Criteria — No leakage
(2) Drywell 2013 0189679-01 01556404-01
Liner
Q1R23 Januar 3 drain lines tested satisfactorily, 1 line
(1) Sand 2015y 0189679-02 01605627-01 (Bay 16) failed (plugged), addressed by
Pocket AR01458852 (See Note 1)
Q1R23 March Met Acceptance Criteria — IR 2463423
(2) Drywell 2015 0189679-01 01623623-01 written for trending (See Note 2)
Liner
Q2R22 Aoril All four drain lines met acceptance
(1) Sand 2(? 14 0189680-02 01564143-01 criteria - tested satisfactorily.
Pocket
Q2 R22 Aoril Met acceptance criteria, some hanging
(2) Drywell 2(?14 0189680-01 01556403-01 drips, addressed by IR 1643923 (See
Liner Note 3)
Q2R23 March All four drain lines met acceptance
(1) Sand 2016 0189680-02 01758567-01 criteria - tested satisfactorily.
Pocket
Q2 R23 March Did not meet acceptance criteria,
(2) Drywell 2016 0189680-01 01728707-01 addressed by IRs 02644135, 02644136
Liner and 02644137. (See Note 4)

Note 1: AR01458852 - A 2013 surveillance result noted 1 of 4 drain lines was plugged. This is consistent with

Note 2:

Note 3:

Note 4:

results reported to NRC in a follow-up letter to NRC related to GL87-05 (dated November 13, 1987).
Engineering supports a positon that 1 of 4 plugged drain lines is not significant because if moisture were
in the sand pocket it would drain from the other three open drain lines. No additional actions are
necessary.

IR02463423 - There was no evidence of leakage from the drywell liner area drains, or the sand pocket
drains. Leakage is believed to be ground water leakage. The structural integrity of the drywell pedestal
is not affected by this issue

IR 01643923 - Hanging drips were observed and not seen to fall. Close to trend.

IR 02644135 - This leak is under monitoring to test the effectiveness of EC404162. At this time this
leakage is expected. No actions are needed in Q2R23. IR02644236 and IR02644137: Water appears
to be from ground water leak, is not affecting any equipment in the area and is being controlled by
nearby floor drains. There appears to be no concerns with primary containment or the fuel pool from
this issue at this time. Closed to information provided and AT02644136-02.
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3.7 License Renewal Aging Management

UFSAR Appendix A, "Updated Final Safety Analysis Report (UFSAR) Supplement," contains
the UFSAR Supplement as required by 10 CFR 54.21(d) for the QCNPS License Renewal
Application (LRA). The NRC issued NUREG-1796, "Safety Evaluation Report Related to the
License Renewal of Dresden Nuclear Power Station, Units 2 and 3 and Quad Cities Nuclear
Power Station, Units 1 and 2" (Reference 18) that provided their SER of the QCNPS LRA.

The aging management activity descriptions presented in the UFSAR, Appendix A represent
commitments for managing aging of the in-scope systems, structures and components during
the period of extended operation.

As part of the license renewal effort, it had to be demonstrated that the aging effects applicable
for the components and structures within the scope of license renewal would be adequately
managed during the period of extended operation.

In many cases, existing activities were found adequate for managing aging effects during the
period of extended operation. In some cases, aging management reviews revealed that existing
activities required enhancement to adequately manage applicable aging effects. In a few cases,
new activities were developed to provide added assurance that aging effects are adequately
managed.

The following programs/activities are credited with the aging management of the Primary
Containment (Drywell and Torus).

¢ 10 CFR 50, Appendix J (Supplement Appendix A.1.28)

The 10 CFR 50, Appendix J aging management program monitors leakage rates through
the containment pressure boundary, including the drywell and torus, penetrations,
fittings, and other access openings; in order to detect degradation of containment
pressure boundary. Corrective actions are taken if leakage rates exceed acceptance
criteria. The Appendix J program also manages changes in material properties of
gaskets, O-rings, and packing materials for the containment pressure boundary access
points. The containment leak rate tests are performed in accordance with the
regulations and guidance provided in 10 CFR 50, Appendix J, Option B, RG 1.163,
"Performance-Based Containment Leak-Testing Program,” NEI 94-01, "Industry
Guideline for Implementing Performance-Based Option of 10 CFR Part 50 Appendix J,"
and ANSI/ANS 56.8, "Containment System Leakage Testing Requirements."

e ASME Section Xl, Subsection IWE (Supplement Appendix A.1.26)

The ASME Section XI, Subsection IWE aging management program consists of periodic
visual examination for signs of degradation, and limited surface or volumetric
examination when augmented examination is required. The program covers steel
containment shells and their integral attachments; containment hatches and airlocks;
seals, gaskets and moisture barriers; and pressure-retaining bolting. The program
includes assessment of damage and corrective actions. The program complies with
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ASME Section Xl, Subsection IWE for steel containments (Class MC), 1992 Edition
including 1992 Addenda.

NOTE: The Second CISI Interval was updated for QCNPS, Units 1 and 2, with effective
dates of September 9, 2008, through September 8, 2018. The ASME Section XI Code
of Record for the Second CISlI Interval is the 2001 Edition through the 2003 Addenda.

Protective Coating Monitoring and Maintenance Program (Supplement Appendix A.1.32)

The protective coating monitoring and maintenance aging management program
consists of guidance for selection, application, inspection, and maintenance of Service
Level | protective coatings. This program is implemented in accordance with RG 1.54,
"Quality Assurance Requirements for Protective Coatings Applied to Water Cooled
Nuclear Power Plants," Revision 0; ANSI N101 4-1972, "Quality Assurance for
Protective Coatings Applied to Nuclear Facilities;" and, the guidance of EPRI TR-
109937, "Guidelines on Nuclear Safety-Related Coating." Prior to the period of
extended operation, the program will be revised to include thorough visual inspection of
Service Level | coatings near sumps or screens for the ECCS, preinspection review of
previous reports so that trends can be identified, and analysis of suspected causes of
any coating failures.

NOTE: The program to maintain containment coatings was developed to meet the
requirements of RG 1.54, Revision 0. This program is implemented at QCNPS with
procedures ER-AA-330-008, "Exelon Safety-Related (Service Level |) Protective

Coatings," and ER-QC-330-1000, "Primary Containment and Coating Inspections."

NRC SE Limitations and Conditions

Limitations and Conditions Applicable to NEI 94-01, Revision 2-A

The NRC found that the use of NEI TR 94-01, Revision 2, was acceptable for referencing by
licensees proposing to amend their TS to permanently extend the ILRT surveillance interval to
15 years, provided the following conditions as listed in Table 3.9-1 were satisfied:
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Table 3.9-1
NEI 94-01 Revision 2-A Limitations and Conditions

Limitation/Condition
(From Section 4.0 of SE)

QCNPS Response

For calculating the Type A leakage rate, the
licensee should use the definition in the NEI TR
94-01, Revision 2, in lieu of that in ANSI/ANS-
56.8-2002. (Refer to SE Section 3.1.1.1.)

QCNPS will utilize the definition in NEI 94-01
Revision 3-A, Section 5.0. This definition has
remained unchanged from Revision 2-A to
Revision 3-A of NEI 94-01.

The licensee submits a schedule of containment
inspections to be performed prior to and between
Type A tests. (Refer to SE Section 3.1.1.3.)

Reference Section 3.5.2 (Tables 3.5-4 and 3.5-5)
of this LAR submittal.

The licensee addresses the areas of the
containment structure potentially subjected to
degradation. (Refer to SE Section 3.1.3.)

Reference Section 3.5.2 (Tables 3.5-4 and 3.5-5)
of this LAR submittal.

The licensee addresses any tests and inspections
performed following major modifications to the
containment structure, as applicable. (Refer to SE
Section 3.1.4.)

There are no major modifications planned to the
containment structure. Modification is underway
to comply with NRC Order EA-13-109, to install a
hardened containment vent system (does not
directly modify containment). This NRC Order is
the result of the Fukushima Dai-ichi event. See
Section 3.1.7 of this LAR submittal for additional
details. (Note: Work on the hardened
containment vent modification is currently on hold
due to other licensing actions. Upon installation,
this modification will be tested and maintained in
accordance with the Appendix J and CISI
Programs as applicable.

The normal Type A test interval should be less
than 15 years. If a licensee has to utilize the
provision of Section 9.1 of NEI TR 94-01, Revision
2, related to extending the ILRT interval beyond
15 years, the licensee must demonstrate to the
NRC staff that it is an unforeseen emergent
condition. (Refer to SE Section 3.1.1.2.)

QCNPS will follow the requirements of NEI 94-01
Revision 3-A, Section 9.1. This requirement has
remained unchanged from Revision 2-A to
Revision 3-A of NEI 94-01.

In accordance with the requirements of 94-01
Revision 2-A, SE Section 3.1.1.2, QCNPS will
also demonstrate to the NRC that an unforeseen
emergent condition exists in the event an
extension beyond the 15-year interval is required.

For plants licensed under 10 CFR Part 52,
applications requesting a permanent extension of
the ILRT surveillance interval to 15 years should
be deferred until after the construction and testing
of containments for that design have been
completed and applicants have confirmed the
applicability of NEI 94-01, Revision 2, and EPRI
Report No. 1009325, Revision 2, including the use
of past containment ILRT data.

Not applicable. QCNPS was not licensed under
10 CFR Part 52.
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3.8.2 Limitations and Conditions Applicable to NEI 94-01, Revision 3-A

The NRC found that the guidance in NEI TR 94-01, Revision 3, was acceptable for referencing
by licensees in the implementation of the optional performance-based requirements of Option B
to 10 CFR 50, Appendix J. However, the NRC identified two conditions on the use of NEI TR
94-01, Revision 3 (Reference NEI 94-01 Revision 3-A, NRC SE 4.0, Limitations and
Conditions):

Topical Report Condition 1

NEI TR 94-01, Revision 3, is requesting that the allowable extended interval for Type C LLRTs
be increased to 75 months, with a permissible extension (for non-routine emergent conditions)
of nine months (84 months total). The staff is allowing the extended interval for Type C LLRTs
be increased to 75 months with the requirement that a licensee's post-outage report include the
margin between the Type B and Type C leakage rate summation and its regulatory limit. In
addition, a corrective action plan shall be developed to restore the margin to an acceptable
level. The staff is also allowing the non-routine emergent extension out to 84-months as applied
to Type C valves at a site, with some exceptions that must be detailed in NEI TR 94-01,
Revision 3. At no time shall an extension be allowed for Type C valves that are restricted
categorically (e.g., BWR MSIVs), and those valves with a history of leakage, or any valves held
to either a less than maximum interval or to the base refueling cycle interval. Only non-routine
emergent conditions allow an extension to 84 months.

Response to Condition 1

Condition 1 presents the following three (3) separate issues that are required to be addressed:

e ISSUE 1 — The allowance of an extended interval for Type C LLRTs of 75 months
carries the requirement that a licensee's post-outage report include the margin between
the Type B and Type C leakage rate summation and its regulatory limit.

o ISSUE 2 - In addition, a corrective action plan shall be developed to restore the margin
to an acceptable level.

e |SSUE 3 — Use of the allowed 9-month extension for eligible Type C valves is only
authorized for non-routine emergent conditions with exceptions as detailed in NEI 94-01,
Revision 3-A, Section 10.1.

Response to Condition 1, ISSUE 1

The post-outage report shall include the margin between the Type B and Type C Minimum
Pathway Leak Rate (MNPLR) summation value, as adjusted to include the estimate of
applicable Type C leakage understatement, and its regulatory limit of 0.60 L,.

Response to Condition 1, ISSUE 2

When the potential leakage understatement adjusted Types B and C MNPLR total is greater
than the QCNPS, Units 1 and 2, leakage summation limit of 0.5 L,, but less than the regulatory
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limit of 0.6 L,, then an analysis and determination of a corrective action plan shall be prepared
to restore the leakage summation margin to less than the QCNPS leakage limit. The corrective
action plan shall focus on those components which have contributed the most to the increase in
the leakage summation value and what manner of timely corrective action, as deemed
appropriate, best focuses on the prevention of future component leakage performance issues so
as to maintain an acceptable level of margin.

Response to Condition 1, ISSUE 3
QCNPS, Units 1 and 2 will apply the 9-month allowable interval extension period only to eligible
Type C components and only for non-routine emergent conditions. Such occurrences will be

documented in the record of tests.

Topical Report Condition 2

The basis for acceptability of extending the ILRT interval out to once per 15 years was the
enhanced and robust primary containment inspection program and the local leakage rate testing
of penetrations. Most of the primary containment leakage experienced has been attributed to
penetration leakage and penetrations are thought to be the most likely location of most
containment leakage at any time. The containment leakage condition monitoring regime
involves a portion of the penetrations being tested each refueling outage, nearly all LLRTs being
performed during plant outages. For the purposes of assessing and monitoring or trending
overall containment leakage potential, the as-found minimum pathway leakage rates for the just
tested penetrations are summed with the as-left minimum pathway leakage rates for
penetrations tested during the previous 1 or 2 or even 3 refueling outages. Type C tests involve
valves, which in the aggregate, will show increasing leakage potential due to normal wear and
tear, some predictable and some not so predictable. Routine and appropriate maintenance may
extend this increasing leakage potential. Allowing for longer intervals between LLRTs means
that more leakage rate test results from farther back in time are summed with fewer just tested
penetrations and that total is used to assess the current containment leakage potential. This
leads to the possibility that the LLRT totals calculated understate the actual leakage potential of
the penetrations. Given the required margin included with the performance criterion and the
considerable extra margin most plants consistently show with their testing, any understatement
of the LLRT total using a 5-year test frequency is thought to be conservatively accounted for.
Extending the LLRT intervals beyond 5 years to a 75-month interval should be similarly
conservative provided an estimate is made of the potential understatement and its acceptability
determined as part of the trending specified in NEI TR 94-01, Revision 3, Section 12.1.

When routinely scheduling any LLRT valve interval beyond 60-months and up to 75-months, the
primary containment leakage rate testing program trending or monitoring must include an
estimate of the amount of understatement in the Types B and C total leakage, and must be
included in a licensee's post-outage report. The report must include the reasoning and
determination of the acceptability of the extension, demonstrating that the LLRT totals
calculated represent the actual leakage potential of the penetrations.
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Response to Condition 2

Condition 2 presents the following two (2) separate issues that are required to be addressed:

e ISSUE 1 — Extending the LLRT intervals beyond 5 years to a 75-month interval should
be similarly conservative provided an estimate is made of the potential understatement
and its acceptability determined as part of the trending specified in NEI TR 94-01,
Revision 3, Section 12.1.

e |SSUE 2 — When routinely scheduling any LLRT valve interval beyond 60 months and up
to 75 months, the primary containment leakage rate testing program trending or
monitoring must include an estimate of the amount of understatement in the Types B
and C total, and must be included in a licensee's post-outage report. The report must
include the reasoning and determination of the acceptability of the extension,
demonstrating that the LLRT totals calculated represent the actual leakage potential of
the penetrations.

Response to Condition 2, ISSUE 1

The change in going from a 60-month extended test interval for Type C tested components to a
75-month interval, as authorized under NEI 94-01, Revision 3-A, represents an increase of 25%
in the LLRT periodicity. As such, QCNPS, Units 1 and 2 will conservatively apply a potential
leakage understatement adjustment factor of 1.25 to the actual As-Left leak rate, which will
increase the As-Left leakage total for each Type C component currently on greater than a 60-
month test interval up to the 75-month extended test interval. This will result in a combined
conservative Type C total for all 75-month LLRTs being "carried forward" and will be included
whenever the total leakage summation is required to be updated (either while on-line or
following an outage).

When the potential leakage understatement adjusted leak rate total for those Type C
components being tested on greater than a 60-month test interval up to the 75-month extended
test interval is summed with the non-adjusted total of those Type C components being tested at
less than or equal to a 60-month test interval, and the total of the Type B tested components,
results in the MNPLR being greater than the QCNPS leakage summation limit of 0.50 L,, but
less than the regulatory limit of 0.6 L,, then an analysis and corrective action plan shall be
prepared to restore the leakage summation value to less than the QCNPS leakage limit. The
corrective action plan should focus on those components which have contributed the most to
the increase in the leakage summation value and what manner of timely corrective action, as
deemed appropriate, best focuses on the prevention of future component leakage performance
issues (Reference 44).

Response to Condition 2, ISSUE 2

If the potential leakage understatement adjusted leak rate MNPLR is less than the QCNPS
leakage summation limit of 0.50 L,, then the acceptability of the greater than a 60-month test
interval up to the 75-month LLRT extension for all affected Type C components has been
adequately demonstrated and the calculated local leak rate total represents the actual leakage
potential of the penetrations.
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In addition to Condition 1, ISSUES 1 and 2, which deal with the MNPLR Types B and C
summation margin, NEI 94-01, Revision 3-A, also has a margin-related requirement as
contained in Section 12.1, "Report Requirements."

A post-outage report shall be prepared presenting results of the previous cycle's Type B and
Type C tests, and Type A, Type B and Type C tests, if performed during that outage. The
technical contents of the report are generally described in ANSI/ANS-56.8-2002 and shall be
available on-site for NRC review. The report shall show that the applicable performance criteria
are met, and serve as a record that continuing performance is acceptable. The report shall also
include the combined Type B and Type C leakage summation, and the margin between the
Type B and Type C leakage rate summation and its regulatory limit. Adverse trends in the
Type B and Type C leakage rate summation shall be identified in the report and a corrective
action plan developed to restore the margin to an acceptable level.

At QCNPS, in the event an adverse trend in the aforementioned potential leakage
understatement adjusted Types B and C summation is identified, then an analysis and
determination of a corrective action plan shall be prepared to restore the trend and associated
margin to an acceptable level. The corrective action plan shall focus on those components
which have contributed the most to the adverse trend in the leakage summation value and what
manner of timely corrective action, as deemed appropriate, best focuses on the prevention of
future component leakage performance issues.

At QCNPS, an adverse trend is defined as three (3) consecutive increases in the final pre-mode
change Types B and C MNPLR leakage summation values, as adjusted to include the estimate
of applicable Type C leakage understatement, as expressed in terms of L,.

3.9 Conclusions

NEI 94-01, Revision 3-A, dated July 2012, and the limitations and conditions specified in NEI
94-01, Revision 2-A, dated October 2008, describe an NRC-accepted approach for
implementing the performance-based requirements of 10 CFR 50, Appendix J, Option B. It
incorporated the regulatory positions stated in RG 1.163 and includes provisions for extending
Type A intervals to 15 years and Type C test intervals to 75 months. NEI 94-01, Revision 3-A
delineates a performance-based approach for determining Type A, Type B, and Type C
containment leakage rate surveillance test frequencies. QCNPS is adopting the guidance of
NEI 94-01, Revision 3-A, and the limitations and conditions specified in NEI 94-01, Revision 2-
A, for the QCNPS, Units 1 and 2, 10 CFR 50, Appendix J testing program plan.

Based on the previous ILRTs conducted at QCNPS, Units 1 and 2, it may be concluded that the
permanent extension of the containment ILRT interval from 10 to 15 years represents minimal
risk to increased leakage. The risk is minimized by continued Type B and Type C testing
performed in accordance with Option B of 10 CFR 50, Appendix J, drywell Inspections and the
overlapping inspection activities performed as part of the following QCNPS inspection
programs:

e Containment Inservice Inspection Program (IWE)
o Containment Inspections per TS SR 3.6.1.1.1
e Containment Coatings Inspection and Assessment Program
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This experience is supplemented by risk analysis studies, including the QCNPS risk analysis
provided in Attachment 3. The risk assessment concludes that increasing the ILRT interval on a
permanent basis to a one-in-fifteen year frequency is not considered to be significant since it
represents only a small change in the QCNPS risk profile.

4.0 REGULATORY EVALUATION
4.1 Applicable Regulatory Requirements/Criteria

The proposed change has been evaluated to determine whether applicable regulations and
requirements continue to be met. 10 CFR 50.54(0) requires primary reactor containments for
water-cooled power reactors to be subject to the requirements of Appendix J to 10 CFR 50,
"Leakage Rate Testing of Containment of Water Cooled Nuclear Power Plants." Appendix J
specifies containment leakage testing requirements, including the types required to ensure the
leak-tight integrity of the primary reactor containment and systems and components which
penetrate the containment. In addition, Appendix J discusses leakage rate acceptance criteria,
test methodology, frequency of testing and reporting requirements for each type of test.

The adoption of the Option B performance-based containment leakage rate testing for Type A,
Type B and Type C testing did not alter the basic method by which Appendix J leakage rate
testing is performed; however, it did alter the frequency at which Type A, Type B, and Type C
containment leakage tests must be performed. Under the performance-based option of 10 CFR
50, Appendix J, the test frequency is based upon an evaluation that reviewed "as-found"
leakage history to determine the frequency for leakage testing which provides assurance that
leakage limits will be maintained. The change to the Type A test frequency did not directly
result in an increase in containment leakage. Similarly, the proposed change to the Type C test
frequencies will not directly result in an increase in containment leakage.

EPRI TR-1009325, Revision 2-A (Reference 20), provided a risk impact assessment for
optimized ILRT intervals up to 15 years, utilizing current industry performance data and risk
informed guidance. NEI 94-01, Revision 3-A, Section 9.2.3.1 (Reference 2), states that Type A
ILRT intervals of up to 15 years are allowed by this guideline. The Risk Impact Assessment of
Extended Integrated Leak Rate Testing Intervals, EPRI Report 1018243 (formerly TR-1009325,
Revision 2-A), indicates that, in general, the risk impact associated with ILRT interval extensions
for intervals up to 15 years is small. However, plant-specific confirmatory analyses are required.

The NRC reviewed NEI TR 94-01, Revision 2, and EPRI Report No. 1009325, Revision 2. For
NEI TR 94-01, Revision 2, the NRC determined that it described an acceptable approach for
implementing the optional performance-based requirements of Option B to 10 CFR 50,
Appendix J. This guidance includes provisions for extending Type A ILRT intervals up to 15
years and incorporates the regulatory positions stated in RG 1.163. The NRC finds that the
Type A testing methodology, as described in ANSI/ANS-56.8-2002, and the modified testing
frequencies recommended by NEI TR 94-01, Revision 2, serve to ensure continued leakage
integrity of the containment structure. Type B and Type C testing ensures that individual
penetrations are essentially leak tight. In addition, aggregate Type B and Type C leakage rates
support the leakage tightness of primary containment by minimizing potential leakage paths.
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For EPRI Report No. 1009325, Revision 2, a risk-informed methodology using plant-specific risk
insights and industry ILRT performance data to revise ILRT surveillance frequencies, the NRC
finds that the proposed methodology satisfies the key principles of risk-informed decision
making applied to changes to TS as delineated in RG 1.177 and RG 1.174. The NRC,
therefore, found that this guidance was acceptable for referencing by licensees proposing to
amend their TS in regards to containment leakage rate testing, subject to the limitations and
conditions noted in Section 4.2 of the SE.

The NRC reviewed NEI TR 94-01, Revision 3, and determined that it described an acceptable
approach for implementing the optional performance-based requirements of Option B to 10 CFR
50, Appendix J, as modified by the limitations and conditions summarized in Section 4.0 of the
associated SE. This guidance included provisions for extending Type C LLRT intervals up to 75
months. Type C testing ensures that individual CIVs are essentially leak tight. In addition,
aggregate Type C leakage rates support the leakage tightness of primary containment by
minimizing potential leakage paths. The NRC, therefore, found that this guidance, as modified
to include two limitations and conditions, was acceptable for referencing by licensees proposing
to amend their TS in regards to containment leakage rate testing. Any applicant may reference
NEI TR 94-01, Revision 3, as modified by the associated SE and approved by the NRC, and the
limitations and conditions specified in NEI 94-01, Revision 2-A, dated October 2008, in a
licensing action to satisfy the requirements of Option B to 10 CFR 50, Appendix J.

4.2 Precedent

This LAR is similar in nature to the following license amendments to extend the Type A Test
Frequency to 15 years and the Type C test frequency to 75 months as previously authorized by
the NRC:

e Surry Power Station, Units 1 and 2 (Reference 24)

e Donald C. Cook Nuclear Plant, Units 1 and 2 (Reference 25)

o Beaver Valley Power Station, Unit Nos. 1 and 2 (Reference 26)

o Calvert Cliffs Nuclear Power Plant, Unit Nos. 1 and 2 (Reference 27)
e Peach Bottom Atomic Power Station, Units 2 and 3 (Reference 28)

e Comanche Peak Nuclear Power Plant, Units 1 and 2 (Reference 39)

4.3 No Significant Hazards Consideration

In accordance with 10 CFR 50.90, "Application for amendment of license, construction permit,
or early site permit," Exelon Generation Company, LLC (EGC) requests an amendment to
Renewed Facility Operating License Nos. DPR-29 and DPR-30 for Quad Cities Nuclear Power
Station (QCNPS), Units 1 and 2, respectively. The proposed change revises Technical
Specifications (TS) 5.5.12, "Primary Containment Leakage Rate Testing Program," to allow for
the permanent extension of the Type A Integrated Leak Rate Testing (ILRT) and Type C Leak
Rate Testing frequencies.

According to 10 CFR 50.92, "Issuance of amendment," paragraph (c), a proposed amendment

to an operating license involves no significant hazards consideration if operation of the facility in
accordance with the proposed amendment would not:
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Involve a significant increase in the probability or consequences of any accident
previously evaluated; or

Create the possibility of a new or different kind of accident from any accident previously
evaluated; or

Involve a significant reduction in a margin of safety.

EGC has evaluated the proposed change, using the criteria in 10 CFR 50.92, and has
determined that the proposed change does not involve a significant hazards consideration. The
following information is provided to support a finding of no significant hazards consideration.

1.

Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No

The proposed activity involves revision of the Quad Cities Nuclear Power Station
(QCNPS) Technical Specification (TS) 5.5.12, Primary Containment Leakage Rate
Testing Program, to allow the extension of the QCNPS, Units 1 and 2, Type A
containment integrated leakage rate test interval to 15 years, and the extension of the
Type C local leakage rate test interval to 75 months. The current Type A test interval of
120 months (10 years) would be extended on a permanent basis to no longer than 15
years from the last Type A test. The existing Type C test interval of 60 months for
selected components would be extended on a performance basis to no longer than 75
months. Extensions of up to nine months (total maximum interval of 84 months for Type
C tests) are permissible only for non-routine emergent conditions.

The proposed extension does not involve either a physical change to the plant or a
change in the manner in which the plant is operated or controlled. The containment is
designed to provide an essentially leak tight barrier against the uncontrolled release of
radioactivity to the environment for postulated accidents. As such, the containment and
the testing requirements invoked to periodically demonstrate the integrity of the
containment exist to ensure the plant's ability to mitigate the consequences of an
accident, and do not involve the prevention or identification of any precursors of an
accident.

The change in dose risk for changing the Type A Integrated Leak Rate Test (ILRT)
interval from three-per-ten years to once-per-fifteen-years, measured as an increase to
the total integrated dose risk for all internal events accident sequences for QCNPS, is
1.03E-02 person-rem/yr (0.31%) using the Electric Power Research Institute (EPRI)
guidance with the base case corrosion included. The change in dose risk drops to
2.74E-03 person-rem/yr (0.08%) when using the EPRI Expert Elicitation methodology.
The values calculated per the EPRI guidance are all lower than the acceptance criteria
of less than or equal to 1.0 person-rem/yr or less than 1.0% person-rem/yr defined in
Section 1.3 of Attachment 3 to this LAR). Therefore, this proposed extension does not
involve a significant increase in the probability of an accident previously evaluated.
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As documented in NUREG-1493, "Performance-Based Containment Leak-Test
Program," dated January 1995, Types B and C tests have identified a very large
percentage of containment leakage paths, and the percentage of containment leakage
paths that are detected only by Type A testing is very small. The QCNPS, Units 1 and 2
Type A test history supports this conclusion.

The integrity of the containment is subject to two types of failure mechanisms that can
be categorized as: (1) activity based, and, (2) time based. Activity based failure
mechanisms are defined as degradation due to system and/or component modifications
or maintenance. Local leak rate test requirements and administrative controls such as
configuration management and procedural requirements for system restoration ensure
that containment integrity is not degraded by plant modifications or maintenance
activities. The design and construction requirements of the containment combined with
the containment inspections performed in accordance with American Society of
Mechanical Engineers (ASME) Section Xl, and TS requirements serve to provide a high
degree of assurance that the containment would not degrade in a manner that is
detectable only by a Type A test. Based on the above, the proposed test interval
extensions do not significantly increase the consequences of an accident previously
evaluated.

The proposed amendment also deletes an exception previously granted in amendments
220 and 214 to allow one-time extensions of the ILRT test frequency for QCNPS, Units 1
and 2, respectively. This exception was for an activity that has already taken place;
therefore, this deletion is solely an administrative action that does not result in any
change in how QCNPS, Units 1 and 2 are operated.

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

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

Response: No

The proposed amendment to TS 5.5.12, "Primary Containment Leakage Rate Testing
Program," involves the extension of the QCNPS, Units 1 and 2 Type A containment test
interval to 15 years and the extension of the Type C test interval to 75 months. The
containment and the testing requirements to periodically demonstrate the integrity of the
containment exist to ensure the plant's ability to mitigate the consequences of an
accident.

The proposed change does not involve a physical modification to the plant (i.e., no new
or different type of equipment will be installed), nor does it alter the design, configuration,
or change the manner in which the plant is operated or controlled beyond the standard
functional capabilities of the equipment.

The proposed amendment also deletes an exception previously granted under TS
Amendments 220 and 214 to allow the one-time extension of the ILRT test frequency for
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QCNPS, Units 1 and 2, respectively. This exception was for an activity that has already
taken place; therefore, this deletion is solely an administrative action that does not result
in any change in how the QCNPS units are operated.

Therefore, the proposed change does not create the possibility of a new or different kind
of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No

The proposed amendment to TS 5.5.12 involves the extension of the QCNPS, Units 1
and 2 Type A containment test interval to 15 years and the extension of the Type C test
interval to 75 months for selected components. This amendment does not alter the
manner in which safety limits, limiting safety system set points, or limiting conditions for
operation are determined. The specific requirements and conditions of the TS
Containment Leak Rate Testing Program exist to ensure that the degree of containment
structural integrity and leak-tightness that is considered in the plant safety analysis is
maintained. The overall containment leak rate limit specified by TS is maintained.

The proposed change involves the extension of the interval between Type A
containment leak rate tests and Type C tests for QCNPS, Units 1 and 2. The proposed
surveillance interval extension is bounded by the 15-year ILRT interval and the 75-month
Type C test interval currently authorized within NEI 94-01, Revision 3-A. Industry
experience supports the conclusion that Types B and C testing detects a large
percentage of containment leakage paths and that the percentage of containment
leakage paths that are detected only by Type A testing is small. The containment
inspections performed in accordance with ASME Section Xl and TS serve to provide a
high degree of assurance that the containment would not degrade in a manner that is
detectable only by Type A testing. The combination of these factors ensures that the
margin of safety in the plant safety analysis is maintained. The design, operation,
testing methods and acceptance criteria for Types A, B, and C containment leakage
tests specified in applicable codes and standards would continue to be met, with the
acceptance of this proposed change, since these are not affected by changes to the
Type A and Type C test intervals.

The proposed amendment also deletes exceptions previously granted to allow one-time
extensions of the ILRT test frequency for QCNPS, Units 1 and 2. This exception was for
an activity that has taken place; therefore, the deletion is solely an administrative action
and does not change how QCNPS is operated and maintained. Thus, there is no
reduction in any margin of safety.

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

Based on the above evaluation, EGC concludes that the proposed amendment presents no

significant hazards consideration under the standards set forth in 10 CFR 50.92, paragraph (c),
and accordingly, a finding of no significant hazards consideration is justified.
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4.4 Conclusions

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 amendment will not be inimical to the common defense and security
or the health and safety of the public.

5.0 ENVIRONMENTAL CONSIDERATION

EGC has determined that the proposed amendment would change a requirement with respect
to installation or use of a facility component located within the restricted area, as defined in

10 CFR 20, "Standards for Protection Against Radiation." However, the proposed amendment
does not involve: (i) a significant hazards consideration, (ii) a significant change in the types or
significant increase in the amounts of any effluent that may be released offsite, or (iii) a
significant increase in individual or cumulative occupational radiation exposure. Accordingly,
the proposed amendment meets the eligibility criterion for categorical exclusion set forth in

10 CFR 51.22, "Criterion for categorical exclusion; identification of licensing and regulatory
actions eligible for categorical exclusion or otherwise not requiring environmental review,"
paragraph (c)(9). Therefore, pursuant to 10 CFR 51.22, paragraph (b), no environmental impact
statement or environmental assessment needs to be prepared in connection with the proposed
amendment.
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5.5

Programs and Manuals
5.5

Programs and Manuals

5.5.11

Safety Function Determination Program (SFDP) (continued)

b. A Toss of safety function exists when, assuming no
concurrent single failure, and assuming no concurrent 10ss
of offsite power or loss of onsite diesel generator(s), a
safety function assumed in the accident analysis cannot be
performed. For the purpose of this program, a loss of
safety function may exist when a support system is
inoperable, and:

1. A required system redundant to system(s) supported by the
inoperable support system is also inoperable; or

NEI 94-01, "Industry
Guideline for
Implementing
Performance-Based
Option of 10 CFR 50,
Appendix J,"
Revision 3-A, dated
July 2012, and the
conditions and
limitations specified
in NEI 94-01,
Revision 2-A, dated
October 2008.

2. A required system redundant to system(s) in turn
supported by the inoperable supported system is also
inoperable; or

3. A required system redundant to support system(s) for the
supported systems described in b.1 and b.2 above is also
inoperable.

c. The SFDP identifies where a loss of safety function exists.
If a loss of safety function is determined to exist by this
program, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are
required to be entered. When a loss of safety function is
caused by the inoperability of a single Technical
Specification support system, the appropriate Conditions and
Required Actions to enter are those of the support system.

5.5.12

Primary Contsinment leakage Rate Testing Program

a. This program~ghall establish the leakage testing of the
primary containment as required by 10 CFR 50.54(o0) and

10 CFR 50, AppendixJ, Option B, as modified by approved
exemption. shall be in accordance with the
guidelines contained in Regwlatory—Guide—3-163+

n 3 3 5 "
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(continued)
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5.5
5.5 Programs and Manuals
5.5.12 Primary Containment leakage Rate Testing Program (continued)

2~  MNM—OA-01—1095 Seetien—9-223+ Hhe—fHrstYnit2

test—shat—Pbe—performedrno—tater—thanMay—165——2008+
b. The peak calculated primary containment internal pressure

for the design basis loss of coolant accident, P,, is

43.9 psig.

C. The maximum allowable primary containment Teakage rate, L,,
at P,, is 3% of primary containment air weight per day.
d. Leakage rate acceptance criteria are:

1. Primary containment overall Teakage rate acceptance
criterion is < 1.0 La. During the first unit startup
following testing in accordance with this program, the
leakage rate acceptance criteria are < 0.60 La for the
combined Type B and Type C tests, and < 0.75 La for
Type A tests.

2. Air lock testing acceptance criteria is the overall air
lock Teakage rate is < 0.05 La when tested at > Pa.

e. The provisions of SR 3.0.3 are applicable to the Primary

Containment Leakage Rate Testing Program.

5.5.13 Control Room Envelope Habitability Program

A Control Room Envelope (CRE) Habitability Program shall be
established and implemented to ensure that CRE habitability is
maintained such that, with an OPERABLE Control Room Emergency
Ventilation (CREV) System, CRE occupants can control the reactor
safely under normal conditions and maintain it in a safe condition
following a radiological event, hazardous chemical release, or a
smoke challenge. The program shall ensure that adequate radiation
protection is provided to permit access and occupancy of the CRE
under design basis accident (DBA) conditions without personnel
receiving radiation exposure in excess of 5 rem total effective
dose equivalent (TEDE) for the duration of the accident. The
program shall include the following elements:

a. The definition of the CRE and the CRE boundary.

b. Requirements for maintaining the CRE boundary in its design
condition including configuration control and preventive

(continued)
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1.0 OVERVIEW

The risk assessment associated with implementing a permanent extension of the
QCNPS Unit 1 and Unit 2 Integrated Leak Rate Test (ILRT) interval to 15 years is

described in this document.

1.1 PURPOSE

The purpose of this analysis is to provide an assessment of the risk associated with
implementing a permanent extension of the QCNPS Units 1 and 2 containment Type A
ILRT interval from ten years to fifteen years. The risk assessment follows the guidelines
from NEI 94-01 [1], the methodology outlined in Electric Power Research Institute
(EPRI) TR-104285 [2], as updated by the EPRI Risk Impact Assessment of Extended
Integrated Leak Rate Testing Intervals (EPRI TR-1018243) [3], the NRC regulatory
guidance on the use of Probabilistic Risk Assessment (PRA) findings and risk insights in
support of a request for a plant’s licensing basis as outlined in Regulatory Guide (RG)
1.174 [4], and the methodology used for Calvert Cliffs to estimate the likelihood and risk
implications of corrosion-induced leakage of steel liners going undetected during the
extended test interval [5]. The format of this document is consistent with the intent of
the Risk Impact Assessment Template for evaluating extended integrated leak rate
testing intervals provided in the EPRI TR-1018243 [3].

1.2 BACKGROUND

Revisions to 10CFR50, Appendix J (Option B) allow individual plants to extend the
Integrated Leak Rate Test (ILRT) Type A surveillance testing requirements from three-
in-ten years to at least once per ten years. The revised Type A frequency is 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 the

normal containment leakage of 1.0 La (allowable leakage).
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The basis for a 10-year test interval is provided in Section 11.0 of NEI 94-01, Revision
0, and was established in 1995 during development of the performance-based Option B
to Appendix J. Section 11.0 of NEI 94-01 states that NUREG-1493 [6], “Performance-
Based Containment Leak Test Program,” provides the technical basis to support
rulemaking to revise leakage rate testing requirements contained in Option B to
Appendix J. The basis consisted of qualitative and quantitative assessments of the risk
impact (in terms of increased public dose) associated with a range of extended leakage
rate test intervals. To supplement the NRC’s rulemaking basis, NEI undertook a similar
study. The results of that study are documented in EPRI TR-104285 [2].

The NRC report on performance-based leak testing, NUREG-1493 [6], analyzed the
effects of containment leakage on the health and safety of the public and the benefits
realized from the containment leak rate testing. In that analysis, it was determined for a
comparable BWR plant, that increasing the containment leak rate from the nominal 0.5
percent per day to 5 percent per day leads to a barely perceptible increase in total
population exposure, and increasing the leak rate to 50 percent per day increases the
total population exposure by less than 1 percent. Because ILRTs represent substantial
resource expenditures, it is desirable to show that extending the ILRT interval will not
lead to a substantial increase in risk from containment isolation failures to support a
reduction in the test frequency for QCNPS. The current analysis is being performed to

confirm these conclusions based on QCNPS specific PRA models and available data.

Earlier ILRT frequency extension submittals have used the EPRI TR-104285 [2]
methodology to perform the risk assessment. In October 2008, EPRI 1018243 [3] was
issued to develop a generic methodology for the risk impact assessment for ILRT
interval extensions to 15 years using current performance data and risk informed
guidance, primarily NRC Regulatory Guide 1.174 [4]. This more recent EPRI document
considers the change in population dose, large early release frequency (LERF), and
containment conditional failure probability (CCFP), whereas EPRI TR-104285
considered only the change in risk based on the change in population dose. This ILRT
interval extension risk assessment for QCNPS Unit 1 and QCNPS Unit 2 employs the
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EPRI 1018243 methodology, with the affected System, Structure, or Component (SSC)

being the primary containment boundary.

1.3 ACCEPTANCE CRITERIA

The acceptance guidelines in RG 1.174 [4] are used to assess the acceptability of this
permanent extension of the Type A test interval beyond that established during the
Option B rulemaking of Appendix J. RG 1.174 defines “very small’ changes in the risk-
acceptance guidelines as increases in core damage frequency (CDF) less than 1.0E-06
per reactor year and increases in large early release frequency (LERF) less than 1.0E-
07 per reactor year. Note that a separate discussion in Section 5.8 of this risk
assessment confirms that the CDF is negligibly impacted by the proposed ILRT interval
change for QCNPS. Therefore, since the Type A test has only a minimal impact on
CDF for QCNPS, the relevant criterion is the change in LERF. RG 1.174 also defines
“small” changes in LERF as below 1.0E-06 per reactor year, provided that the total
LERF from all contributors (including external events) can be reasonably shown to be
less than 1.0E-05 per reactor year. RG 1.174 discusses defense-in-depth and
encourages the use of risk analysis techniques to help ensure and show that key
principles, such as the defense-in-depth philosophy, are met. Therefore, the increase in
the conditional containment failure probability (CCFP) is also calculated to help ensure

that the defense-in-depth philosophy is maintained.

With regard to population dose, examinations of NUREG-1493 and Safety Evaluation
Reports (SERs) for one-time interval extension (summarized in Appendix G of [3])
indicate a range of incremental increases in population dose(") that have been accepted
by the NRC. The range of incremental population dose increases is from <0.01 to 0.2
person-rem/yr and 0.002 to 0.46% of the total accident dose. The total doses for the
spectrum of all accidents (Figure 7-2 of NUREG-1493) result in health effects that are at
least two orders of magnitude less than the NRC Safety Goal Risk. Given these

perspectives, the NRC SER on this issue [7] defines a “small” increase in population

() The one-time extensions assumed a large leak (EPRI class 3b) magnitude of 35 La, whereas this
analysis uses 100 La.
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dose as an increase of < 1.0 person-rem per year, or <1 % of the total population dose
(when compared against the baseline interval of 3 tests per 10 years), whichever is less
restrictive for the risk impact assessment of the extended ILRT intervals. This definition

has been adopted for the QCNPS analysis.

The acceptance criteria are summarized below.

1. The estimated risk increase associated with permanently extending the
ILRT surveillance interval to 15 years must be demonstrated to be “small.”
(Note that Regulatory Guide 1.174 defines “very small” changes in risk as
increases in CDF less than 1.0E-06 per reactor year and increases in
LEREF less than 1.0E-07 per reactor year. Since the type A ILRT test does
not have a significant impact on CDF for QCNPS, the relevant risk metric
is the change in LERF. Regulatory Guide 1.174 also defines “small” risk
increase as a change in LERF of less than 1.0E-06 reactor year.)
Therefore, a small change in risk for this application is defined as a LERF
increase of less than 1.0E-06.

2. Per the NRC SE, a small increase in population dose is also defined as an
increase in population dose of less than or equal to either 1.0 person-rem
per year or 1 percent of the total population dose, whichever is less
restrictive.

3. In addition, the NRC SE notes that a small increase in Conditional
Containment Failure Probability (CCFP) should be defined as a value
marginally greater than that accepted in previous one-time 15-year ILRT
extension requests (typically about 1% or less, with the largest increase
being 1.2%). This would require that the increase in CCFP be less than or
equal to 1.5 percentage points.
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2.0 METHODOLOGY

A simplified bounding analysis approach consistent with the EPRI methodology [3] is
used for evaluating the change in risk associated with increasing the test interval to
fifteen years. The analysis uses results from a Level 2 analysis of core damage
scenarios from the current QCNPS PRA models of record [16, 17] and the subsequent
containment responses to establish the various fission product release categories

including the release size.

The six general steps of this assessment are as follows:

1. Quantify the baseline risk in terms of the frequency of events (per reactor
year) for each of the eight containment release scenario types identified in
the EPRI report [3].

2. Develop plant-specific population dose rates (person-rem per reactor
year) for each of the eight containment release scenario types from plant
specific consequence analyses.

3. Evaluate the risk impact (i.e., the change in containment release scenario
type frequency and population dose) of extending the ILRT interval to
fifteen years.

4. Determine the change in risk in terms of Large Early Release Frequency
(LERF) in accordance with RG 1.174 and compare this change with the
acceptance guidelines of RG 1.174 [4].

5. Determine the impact on the Conditional Containment Failure Probability
(CCFP)

6. Evaluate the sensitivity of the results to assumptions in the liner corrosion
analysis and to variations in the fractional contributions of large isolation
failures (due to liner breach) to LERF.

Furthermore,

e Consistent with the previous industry containment leak risk assessments,
the QCNPS assessment uses population dose as one of the risk
measures. The other risk measures used in the QCNPS assessment are
the conditional containment failure probability (CCFP) for defense-in-depth
considerations, and change in LERF to demonstrate that the acceptance
guidelines from RG 1.174 are met.
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e This evaluation for QCNPS uses ground rules and methods to calculate
changes in the above risk metrics that are consistent with those outlined in
the current EPRI methodology [3].
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3.0 GROUND RULES

The following ground rules are used in the analysis:

e The QCNPS Level 1 and Level 2 internal events PRA models provide
representative core damage frequency and release category frequency
distributions to be utilized in this analysis. The technical adequacy of the
PRA models is consistent with the requirements of Regulatory Guide
1.200 as relevant to this ILRT risk assessment. PRA adequacy is
discussed in Appendix A.

e ltis appropriate to use the QCNPS internal events PRA model as a gauge
to effectively describe the risk change attributable to the ILRT extension.
It is reasonable to assume that the impact from the ILRT extension (with
respect to percent increases in population dose) will not substantially differ
if external events were to be included in the calculations; however,
external events have been accounted for in the analysis based on the
available information for QCNPS.

e Dose results for the containment failures modeled in the PRA can be
characterized by information provided in License Renewal Environmental
Report for Quad Cities Nuclear Power Station, Units 1 and 2 [8]. The
Severe Accident Mitigation Alternatives (SAMA) analysis in the
Environmental Report used a population estimated for the year 2032 and
is judged reasonable for use in this ILRT evaluation. The current QCNPS
power level of 2957 MWth as documented in the Updated Safety Analysis
Report (USAR) [27] was the power level used as input to the License
Renewal Environmental Report L3 PSA as documented in Section F.3.5 of
the Environmental Report. Therefore, no correction for power level is
required.

e Accident classes describing radionuclide release end states and their
definitions are consistent with the EPRI methodology [3] and are
summarized in Section 4.2.

e The representative containment leakage for Class 1 sequences is 1 La.
Class 3 accounts for increased leakage due to Type A inspection failures.

e The representative containment leakage for Class 3a is 10 La and for
Class 3b sequences is 100 La, based on the recommendations in the
latest EPRI report [3] and as recommended in the NRC SE on this topic
[7]. It should be noted that this is more conservative than the earlier
previous industry ILRT extension requests, which utilized 35 La for the
Class 3b sequences.

e Based on the EPRI methodology and the NRC SE, the Class 3b
sequences are categorized as LERF and the increase in Class 3b
sequences is used as a surrogate for the ALERF metric.
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The impact on population doses from containment bypass scenarios is not
altered by the proposed ILRT extension, but is accounted for in the EPRI
methodology as a separate entry for comparison purposes. Since the
containment bypass contribution to population dose is fixed, no changes
on the conclusions from this analysis will result from this separate
categorization.

The reduction in ILRT frequency does not impact the reliability of
containment isolation valves to close in response to a containment
isolation signal.

The use of the estimated 2030 population data is appropriate for this
analysis. Precise evaluations of the projected population would not
significantly impact the quantitative results, nor would it change the
conclusions.

An evaluation of the risk impact of the ILRT on shutdown risk is addressed
using the generic results from EPRI TR-105189 [9].
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4.0 INPUTS

This section summarizes the following:

e Section 4.1 - General resources available as input
e Section 4.2 - Plant specific resources required

e Section 4.3 - Impact of extension on detection of component failures that
lead to leakage (small and large)

e Section 4.4 - Impact of extension on detection of steel liner corrosion that
leads to leakage

41 GENERAL RESOURCES AVAILABLE

Various industry studies on containment leakage risk assessment are briefly

summarized here:

1. NUREG/CR-3539 [10]

2. NUREG/CR-4220 [11]

3. NUREG-1273 [12]

4. NUREG/CR-4330 [13]

5. EPRI TR-105189 [9]

6. NUREG-1493 [6]

7. EPRI TR-104285 [2]

8. Calvert Cliffs liner corrosion analysis [5]
9. EPRI 1018243 [3]

10.NRC Final Safety Evaluation [7]

The first study is applicable because it provides one basis for the threshold that could
be used in the Level 2 PRA for the size of containment leakage that is considered
significant and to be included in the model. The second study is applicable because it
provides a basis of the probability for significant pre-existing containment leakage at the
time of a core damage accident. The third study is applicable because it is a
subsequent study to NUREG/CR-4220 that undertook a more extensive evaluation of

the same database. The fourth study provides an assessment of the impact of different
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containment leakage rates on plant risk. The fifth study provides an assessment of the
impact on shutdown risk from ILRT test interval extension. The sixth study is the NRC’s
cost-benefit analysis of various alternative approaches regarding extending the test
intervals and increasing the allowable leakage rates for containment integrated and
local leak rate tests. The seventh study is an EPRI study of the impact of extending
ILRT and LLRT test intervals on at-power public risk. The eighth study addresses the
impact of age-related degradation of the containment liners on ILRT evaluations. EPRI
1018243 complements the previous EPRI report and provides the results of an expert
elicitation process to determine the relationship between pre-existing containment
leakage probability and magnitude. Finally, the NRC Safety Evaluation (SE) documents
the acceptance by the NRC of the proposed methodology with a few exceptions. These
exceptions (associated with the ILRT Type A tests) were addressed in the Revision 2-A
of NEI 94-01 (and maintained in Revision 3-A of NEI 94-01) and the final version of the
updated EPRI report [3], which was used for this application.

NUREG/CR-3539 [10]

Oak Ridge National Laboratory (ORNL) documented a study of the impact of
containment leak rates on public risk in NUREG/CR-3539. This study uses information
from WASH-1400 [14] as the basis for its risk sensitivity calculations. ORNL concluded

that the impact of leakage rates on LWR accident risks is relatively small.

NUREG/CR-4220 [11]

NUREG/CR-4220 is a study performed by Pacific Northwest Laboratories for the NRC
in 1985. The study reviewed over two thousand LERSs, ILRT reports and other related
records to calculate the unavailability of containment due to leakage. It assessed the
‘large” containment leak probability to be in the range of 1E-3 to 1E-2, with 5E-3
identified as the point estimate based on 4 events in 740 reactor years and

conservatively assuming a one-year duration for each event.
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NUREG-1273 [12]

A subsequent NRC study, NUREG-1273, performed a more extensive evaluation of the
NUREG/CR-4220 database. This assessment noted that about one-third of the
reported events were leakages that were immediately detected and corrected. In
addition, this study noted that local leak rate tests can detect “essentially all potential

degradations” of the containment isolation system.

NUREG/CR-4330 [13]

NUREG/CR-4330 is a study that examined the risk impacts associated with increasing
the allowable containment leakage rates. The details of this report have no direct
impact on the modeling approach of the ILRT test interval extension, as NUREG/CR-
4330 focuses on leakage rate and the ILRT test interval extension study focuses on the
frequency of testing intervals. However, the general conclusions of NUREG/CR-4330
are consistent with NUREG/CR-3539 and other similar containment leakage risk
studies:

“...the effect of containment leakage on overall accident risk is small since
risk is dominated by accident sequences that result in failure or bypass of
containment.”

EPRI TR-105189 [9]

The EPRI study TR-105189 is useful to the ILRT test interval extension risk assessment
because this EPRI study provides insight regarding the impact of containment testing on
shutdown risk. This study performed a quantitative evaluation (using the EPRI ORAM
software) for two reference plants (a BWR-4 and a PWR) of the impact of extending
ILRT and LLRT test intervals on shutdown risk.

The result of the study concluded that a small but measurable safety benefit (shutdown
CDF reduced by 1.0E-8/yr to 1.0E-7/yr) is realized from extending the test intervals from
3 per 10 years to 1 per 10 years.
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NUREG-1493 [6]

NUREG-1493 is the NRC’s cost-benefit analysis for proposed alternatives to reduce
containment leakage testing frequencies and/or relax allowable leakage rates. The
NRC conclusions are consistent with other similar containment leakage risk studies:
e Reduction in ILRT frequency from 3 per 10 years to 1 per 20 years results
in an “imperceptible” increase in risk.

e Given the insensitivity of risk to the containment leak rate and the small
fraction of leak paths detected solely by Type A testing, increasing the
interval between integrated leak rate tests is possible with minimal impact
on public risk.

EPRI TR-104285 [2]

Extending the risk assessment impact beyond shutdown (the earlier EPRI TR-105189
study), the EPRI TR-104285 study is a quantitative evaluation of the impact of
extending Integrated Leak Rate Test (ILRT) and (Local Leak Rate Test) LLRT test
intervals on at-power public risk. This study combined IPE Level 2 models with
NUREG-1150 [15] Level 3 population dose models to perform the analysis. The study
also used the approach of NUREG-1493 [6] in calculating the increase in pre-existing

leakage probability due to extending the ILRT and LLRT test intervals.

EPRI TR-104285 used a simplified Containment Event Tree to subdivide representative
core damage sequences into eight categories of containment response to a core

damage accident:

Containment intact and isolated

Containment isolation failures due to support system or active failures
Type A (ILRT) related containment isolation failures

Type B (LLRT) related containment isolation failures

Type C (LLRT) related containment isolation failures

Other penetration related containment isolation failures

Containment failure due to core damage accident phenomena

© NOo Ok wWDd =

Containment bypass
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Consistent with the other containment leakage risk assessment studies, this study

concluded:

“These study results show that the proposed CLRT [containment leak rate
tests] frequency changes would have a minimal safety impact. The change
in risk determined by the analyses is small in both absolute and relative
terms...”

Release Category Definitions

The EPRI methodology [2, 3] defines the accident classes that may be used in the ILRT
extension evaluation. These containment failure classes, reproduced in Table 4.1-1,
are used in this analysis to determine the risk impact of extending the Containment

Type A test interval as described in Section 5 of this report.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 4.1-1
EPRI [2] / NEI CONTAINMENT FAILURE CLASSIFICATIONS

CLASS DESCRIPTION

1 Containment remains intact including accident sequences that do not lead to
containment failure in the long term. The release of fission products (and
attendant consequences) is determined by the maximum allowable leakage rate
values L, under Appendix J for that plant

2 Containment isolation failures (as reported in the IPEs) include those accidents in
which there is a failure to isolate the containment.

3 Independent (or random) isolation failures include those accidents in which the
pre-existing isolation failure to seal (i.e., provide a leak-tight containment) is not
dependent on the sequence in progress.

4 Independent (or random) isolation failures include those accidents in which the
pre-existing isolation failure to seal is not dependent on the sequence in progress.
This class is similar to Class 3 isolation failures, but is applicable to sequences
involving Type B tests and their potential failures. These are the Type B-tested
components that have isolated but exhibit excessive leakage.

5 Independent (or random) isolation failures include those accidents in which the
pre-existing isolation failure to seal is not dependent on the sequence in progress.
This class is similar to Class 4 isolation failures, but is applicable to sequences
involving Type C tests and their potential failures.

6 Containment isolation failures include those leak paths covered in the plant test
and maintenance requirements or verified per in service inspection and testing
(ISI/IST) program.

7 Accidents involving containment failure induced by severe accident phenomena.
Changes in Appendix J testing requirements do not impact these accidents.

8 Accidents in which the containment is bypassed (either as an initial condition or
induced by phenomena) are included in Class 8. Changes in Appendix J testing
requirements do not impact these accidents.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

Calvert Cliffs Liner Corrosion Analysis [5]

This submittal to the NRC describes a method for determining the change in likelihood,
due to extending the ILRT, of detecting liner corrosion, and the corresponding change in
risk. The methodology was developed for Calvert Cliffs in response to a request for
additional information regarding how the potential leakage due to age-related
degradation mechanisms was factored into the risk assessment for the ILRT one-time
extension. The Calvert Cliffs analysis was performed for a concrete cylinder and dome
and a concrete basemat, each with a steel liner. The QCNPS containment is a
pressure-suppression BWR/Mark | type with a steel shell in the drywell region, including

a portion below the concrete drywell floor. The shell is surrounded by concrete.

EPRI 1018243 [3]

This report presents a risk impact assessment for extending ILRT surveillance intervals
to 15 years. This risk impact assessment complements the earlier EPRI report, TR-
104285 [2]. The earlier report considered changes to local leak rate testing intervals as
well as changes to ILRT testing intervals. The original risk impact assessment [2]
considers the change in risk based on population dose, whereas the revision [3]
considers dose as well as large early release frequency (LERF) and conditional
containment failure probability (CCFP). This report deals with changes to ILRT testing
intervals and is intended to provide bases for supporting changes to industry and

regulatory guidance on ILRT surveillance intervals.

The risk impact assessment using the Jeffrey’s Non-Informative Prior statistical method
is further supplemented with a sensitivity case using expert elicitation performed to
address conservatisms. The expert elicitation is used to determine the relationship
between pre-existing containment leakage probability and magnitude. The results of
the expert elicitation process from this report are used as a separate sensitivity

investigation for the QCNPS analysis presented here in Section 6.2.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

NRC Safety Evaluation Report [7]

This SE documents the NRC staff’'s evaluation and acceptance of NEI TR 94-01,
Revision 2, and EPRI Report No. 1009325, Revision 2, subject to the limitations and
conditions identified in the SE and summarized in Section 4.0 of the SE. These
limitations (associated with the ILRT Type A tests) were addressed in the Revision 2-A
of NEI 94-01 which are also included in Revision 3-A of NEI 94-01 [1] and the final
version of the updated EPRI report [3]. Additionally, the SE clearly defined the
acceptance criteria to be used in future Type A ILRT extension risk assessments as

delineated previously in the end of Section 1.3.

4.2 PLANT-SPECIFIC INPUTS

The QCNPS Unit 1 and Unit 2 specific information used to perform this ILRT interval

extension risk assessment includes the following:

e Level 1 and Level 2 PRA model quantification results [16, 17]

e Population dose within a 50-mile radius for various release categories [8]

QCNPS Unit 1 and Unit 2 Internal Events Core Damage Frequencies

The current QCNPS Unit 1 and Unit 2 Internal Events PRA models of record are based
on an event tree / linked fault tree model characteristic of the as-built, as-operated plant.
Based on the results reported in References [16, 17], the internal events Level 1 PRA
core damage frequency (CDF) is 2.91E-06/yr for QC1. Table 4.2-1 provides the CDF

results by accident class.

No substantive differences exist between the QCNPS Unit 1 and Unit 2 that are judged
to affect the conclusions of the PRA. As such, no separate PRA quantification is
conducted for Unit 2. Since the QCNPS PRA Unit 1 PRA results are judged
representative of both Unit 1 and Unit 2, the ILRT extension evaluation is considered
applicable to both Unit 1 and Unit 2.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

QCNPS Internal Events Release Cateqory Frequencies

The Level 2 Model that is used for QCNPS was developed to calculate the LERF
contribution as well as the other release categories evaluated in the model. Table 4.2-1
summarizes the pertinent QCNPS Unit 1 results in terms of release category. The total
Large Early Release Frequency (LERF) which corresponds to the H/E release category

in Table 4.2-1 was found to be 1.97E-7/yr. The total release frequency is 2.51E-06/yr.

Table 4.2-2 provides release categories by accident class. Table 4.2.-3 provides
release frequency contribution by accident class and by release category. Tables 4.2-2
and 4.2-3 results are from Table 3.4-4 of the PRA Summary Notebook [16]. Table 4.2-4
provides QC isolation failure sequence frequency contribution. The ILRT risk
assessment methodology requires separate treatment of isolation failure sequences as
these are addressed under EPRI Class 2. Information from Tables 4.2-2, 4.2-3 and 4.2-

4 will be used in later sections for dose calculations.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 4.2-2

QCNPS LEVEL 2 PRA MODEL RELEASE CATEGORIES AND FREQUENCIES™

CATEGORY FREQUENCY/YR®
Intact 3.98E-07
H/E — High Early (LERF) 1.97E-07
M/E — Medium Early 5.62E-08
L/E — Low Early 9.12E-09
LL/E — Low Low Early 0.00E+00
H/I — High Intermediate 1.29E-06
M/l — Medium Intermediate 8.99E-07
L/l — Low Intermediate 2.33E-11
LL/l — Low Low Intermediate 3.76E-08
H/L — High Late 1.72E-10
M/L — Medium Late 9.56E-09
L/L — Low Late 1.06E-08
LL/L — Low Low Late 5.72E-09
'II:'S(::LI:EICeya)se Frequency (Excluding Intact 2 51E-06
Core Damage Frequency" 2.92E-06

Notes to Table 4.2-2:

() The Level 2 based accident class CDF total of 2.92E-6/yr is slightly higher than the Level 1 based CDF
total of 2.91E-06/yr from the single top model due to the generation of non-minimal cutsets. The

difference is minimal and does not impact the results.

20 Table 4.2-2 data source is Table 3.4-4 from the PRA Summary Notebook [16]. Table 3.4-4 of the PRA
Summary Notebook is reproduced as Table 4.2-3 on the next page of this risk assessment (see next

page).
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 4.2-4
QCNPS L2 ISOLATION FAILURE FREQUENCY CONTRIBUTION
2014A L2 SEQUENCE CDF CONTRIBUTION®"

RCVL2-3B-045 1.16E-10
RCVL2-3C-045 5.78E-09
RCVL2-IA-087 1.71E-09
RCVL2-IBE-087? 4.69E-10
RCVL2-IC-087 1.97E-12
RCVL2-ID-087 2.61E-09

Total Contribution 1.07E-08

Notes to Table 4.2-4:

() Source Table I-1 Quad Cities PRA Level 2 Importance Measures (Sorted by F-V) (LERF =
1.97E-7/yr), QCNPS Quantification Notebook [17]. These sequences are all categorized as
high early (H/E) releases.

@ RCVL2-IBL-087 is a containment isolation failure sequence that results in a high
intermediate (H/I) release and is therefore not included in this table.

QCNPS Population Dose Information

The population dose is calculated by using data provided in Appendix F Severe
Accident Mitigation Alternatives (SAMA) of the QCNPS License Renewal Report [8] and
adjusting the results for the current QCNPS Unit 1 Level 2 model results, more recent
population estimates, and current allowed technical specification leakage. Each
accident class was associated with an applicable Accident Sequence from the SAMA
evaluation. Table 4.2-5 reproduces the SAMA evaluation consequence categories L2-1

through L2-10 and the dominant release category for each consequence category.

The EPRI Class and SAMA Sequences are mapped in Table 4.2-6 to QCNPS Release
Frequencies found in Table 4.2-3. The frequencies found in the bottom row of Table
4.2-3 are brought forward to Table 4.2-6. Class 7 sequences are accident progression
bins in which containment failure induced by severe accident phenomena occurs. Each
Class 7 endstate (7a, 7b, 7c, 7d or 7f) is mapped to a SAMA consequence category and
each of the SAMA consequence releases. For example, EPRI Class 7f is mapped to
SAMA consequence L2-8 and its releases of L/I, LL/I, L/L and LL/L.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 4.2-6

RELEASE CATEGORIES MAPPED TO EPRI CLASS, SAMA
SEQUENCES AND QC 2014A RELEASE FREQUENCY

EPRI SAMA RELEASE SAMA DOSE QC 2014A FREQ.®
CLASS | SEQ. | CATEGORY" | (PERSON-REM) (IYR)
- - Base CDF - 2.92E-06
1 L2-10 Intact® 2.62E+03() 3.98E-07
7a L2-1 H/E 2.16E+06 1.39E-074)
7b L2-2 H/I 1.62E+06 1.29E-06
7b L2-266) H/L 1.62E+06 1.72E-10
7c L2-4 M/E 1.53E+06 5.62E-08
7d L2-5 Ml 6.14E+05 8.99E-07
7d L2-5() M/L 6.14E+05 9.56E-09
7e L2-7 LL/E 8.54E+05 0.00E+00
7e L2-7 L/E 8.54E+05 9.12E-09
7f L2-8 LL/I 3.35E+05 3.76E-08
7f L2-8 LL/L 3.35E+05 5.72E-09
7f L2-8 L/ 3.35E+05 2.33E-11
7f L2-8 L/L 3.35E+05 1.06E-08

Notes to Table 4.2-6:

Release categories are consistent with release categories found in Table 4.2-4 and Table 4.2-3.
These release categories are used to map dose (person-rem) from the SAMA evaluation to
release categories frequencies from the 2014A Level 2 PRA model.

Frequency is from Table 4.2.3 based on Release Category.

No MAAP case was developed for M/L frequency. Therefore M/L is mapped to SAMA sequence
L2-5 for a M/l release.

Does not include frequency contribution from containment bypass (Class V) and H/E containment
isolation failure sequences. Calculated as 1.97E-7/yr (total H/E) — 4.70E-8/yr (Class V) — 1.07E-
8/yr (H/E cont isolation failure) = 1.39E-7/yr.

No MAAP case was developed for H/L frequency. Therefore H/L is mapped to SAMA sequence
L2-2 for a H/l release.

The intact frequency determined as the difference between base CDF and total release
frequencies (including Class V and isolation failure sequences).

Quad Cities Technical Specification Basis Document B 3.6.1.1 “Primary Containment” [34]
states, “The maximum allowable leakage rate for the primary containment (La) is 3.0% by
weight of the containment air per 24 hours at a containment pressure of 43.9 psig.” The SAMA
analysis used a maximum allowable leakage rate of 0.5%. Therefore, the SAMA dose of
4.36E+02 is increased by a factor of 6 for this ILRT analysis.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

Population Estimate

The QCNPS SAMA dose results in Table 4.2-6 are based on a 50-mile population
estimate developed from year 2000 census data and projected to year 2032. The total
50-mile population used in the SAMA analysis was 700,677, as documented in
Table F-3 Estimated Population Distribution Within a 50-Mile Radius of QCNPS, Year
2032 from Appendix F of the QC License Renewal Application.

Year 2010 census data is now readily available. As a reasonableness check, SecPop
Version 4.2.0 [18] was used to calculate the 50-mile population around QCNPS using
both the year 2000 and 2010 census data files within SecPop, yielding 650,094 persons
for year 2000 and 648,591 persons for year 2010. Thus, SecPop shows a population
decline for the 50-mile region surrounding QCNPS between year 2000-2010. Based on
this population decline over that 10 year period, use of the SAMA projected value of

700,677 is judged reasonable.

Power Level and Containment Leak Rate

The parameters of reactor power level and containment leak rate that were used in the
QCNPS SAMA analysis were also compared with the current QCNPS parameters to

determine if both reflect the as-built, as-operated plant.

POWER

LEVEL CONTAINMENT LEAK RATE
QC SAMA Analysis (2002) 2957 MW" 0.5% wgt of cont. air /day®
QC 2016 ILRT Risk Assessment 2957 MW1() 3% wgt of cont. air /day®@

Notes to Table:

(' The 2002 SAMA Analysis used the Extended Power Uprate (EPU) Thermal Power of 2957
MWst. This is noted in Section F.3.5 of the SAMA Analysis which states, “The core inventory at
the time of the accident was based on the input supplied in the MACCS User's Guide
(Reference 91). The core inventory corresponds to the end-of-cycle values for a 3412-MWth
PWR plant. A scaling factor of 0.867 was used to provide a representative core inventory of
2957-MWth at QCNPS.”

2> Containment Leak Rate Limit is found in TS Basis Document B 3.6.1.1 [33].

©®)  The Reactor Power Level is found in Section 1.1 of the QCNPS Updated Safety Analysis
Report [27].
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Since the reactor power level and population are unchanged from the SAMA evaluation,
no corrections are needed for these parameters. An adjustment is made to account for
the change in leakage rate from 0.5% weight/day used in the 2002 SAMA analysis to
the current La of 3% weight/day. A factor of 6 adjustment is applied to the Intact
Containment release category SAMA dose (person-rem). The other SAMA release
categories involve a failure of containment such that an adjustment for containment
leakage rate is not required. This approach provides a first-order approximation for
QCNPS of the population doses associated with each of the release categories from the
SAMA evaluation. This is considered adequate since the conclusions from this analysis

will not be substantially affected by the actual dose values that are used.

4.3 IMPACT OF EXTENSION ON DETECTION OF COMPONENT FAILURES THAT
LEAD TO LEAKAGE (SMALL AND LARGE)

The ILRT can detect a number of component failures such as liner breach and failure of
some sealing surfaces, which can lead to leakage. The proposed ILRT test interval
extension may influence the conditional probability of detecting these types of failures.
To ensure that this effect is properly accounted for, the EPRI Class 3 accident class as
defined in Table 4.1-1 is divided into two sub-classes representing small and large

leakage failures. These subclasses are defined as Class 3a and Class 3b, respectively.

The probability of the EPRI Class 3a failures may be determined, consistent with the
latest EPRI guidance [3], as the mean failure estimated from the available data (i.e., 2
“small” failures that could only have been discovered by the ILRT in 217 tests leads to a
2/217=0.0092 mean value). For Class 3b, consistent with latest available EPRI data, a
non-informative prior distribution is assumed for no “large” failures in 217 tests (i.e.,
0.5/(217+1) = 0.0023).

The EPRI methodology contains information concerning the potential that the calculated
delta LERF values for several plants may fall above the “very small change” guidelines
of the NRC regulatory guide 1.174. This information includes a discussion of
conservatisms in the quantitative guidance for delta LERF. EPRI describes ways to
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demonstrate that, using plant-specific calculations, the delta LERF is smaller than that

calculated by the simplified method.

The methodology states:

“The methodology employed for determining LERF (Class 3b frequency)
involves conservatively multiplying the CDF by the failure probability for this
class (3b) of accident. This was done for simplicity and to maintain
conservatism. However, some plant-specific accident classes leading to
core damage are likely to include individual sequences that either may
already (independently) cause a LERF or could never cause a LERF, and
are thus not associated with a postulated large Type A containment leakage
path (LERF). These contributors can be removed from Class 3b in the
evaluation of LERF by multiplying the Class 3b probability by only that
portion of CDF that may be impacted by type A leakage.”

The application of this additional guidance to the analysis for QCNPS (as detailed in
Section 5) means that the Class 2, Class 7, and Class 8 LERF sequences are
subtracted from the CDF that is applied to Class 3b. To be consistent, the same
change is made to the Class 3a CDF, even though these events are not considered
LERF. Note that Class 2 events refer to sequences with a large pre-existing
containment isolation failure that lead to LERF, a subset of Class 7 events are LERF
sequences due to an early containment failure from energetic phenomena, and Class 8

are containment bypass events that contribute to LERF.

Consistent with the EPRI methodology [3], the change in the leak detection probability
can be estimated by comparing the average time that a leak could exist without
detection. For example, the average time that a leak could go undetected with a three-
year test interval is 1.5 years (3 yr / 2), and the average time that a leak could exist
without detection for a ten-year interval is 5 years (10 yr / 2). This ILRT interval change
would lead to a non-detection probability that is a factor of 3.33 (5.0/1.5) higher for the
probability of a leak that is detectable only by ILRT testing, given a 10-year vs. a 3-yr
interval. Correspondingly, an extension of the ILRT interval to fifteen years can be
estimated to lead to about a factor of 5.0 (7.5/1.5) increase in the non-detection

probability of a leak.
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QCNPS Unit 1 and Unit 2 Past ILRT Results

The surveillance frequency for Type A testing in NEI 94-01 under option B criteria is at
least once per ten 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 in compliance with the
performance factors in NEI 94-01, Section 11.3. Based on the successful completion of
two consecutive ILRTs at QCNPS Unit 1 and Unit 2, the current ILRT interval is once
per ten years [31]. Note that the probability of a pre-existing leakage due to extending
the ILRT interval is based on the industry-wide historical results as noted in the EPRI

guidance document [3].

EPRI Methodology

This analysis uses the approach outlined in the EPRI Methodology [3]. The six steps of
the methodology are:
1. Quantify the baseline (three-year ILRT frequency) risk in terms of
frequency per reactor year for the EPRI accident classes of interest.

2. Develop the baseline population dose (person-rem, from the plant PRA or
IPE, or calculated based on leakage) for the applicable accident classes.

3. Evaluate the risk impact (in terms of population dose rate and percentile
change in population dose rate) for the interval extension cases.

4. Determine the risk impact in terms of the change in LERF.

5. Determine the impact on the Conditional Containment Failure Probability
(CCFP).

6. Evaluate the sensitivity of the results to assumptions in the liner corrosion
analysis, and external event impacts.

The first three steps of the methodology deal with calculating the change in dose. The
change in dose is the principal basis upon which the Type A ILRT interval extension
was previously granted and is a reasonable basis for evaluating additional extensions.
The fourth step in the methodology calculates the change in LERF and compares it to

the guidelines in Regulatory Guide 1.174. Because the change in CDF for QCNPS is

4-19 1GWH32230.000-12993-7/21/2016



Risk Impact Assessment of Extending the QCNPS ILRT Interval

minimal, the change in LERF forms the quantitative basis for a risk informed decision
per current NRC practice, namely Regulatory Guide 1.174. The fifth step of the
methodology calculates the change in containment failure probability, referred to as the
conditional containment failure probability (CCFP). The NRC has identified a CCFP of
less than 1.5% as the acceptance criteria for extending the Type A ILRT test intervals
as the basis for showing that the proposed change is consistent with the defense in
depth philosophy [7]. As such, this step suffices as the remaining basis for a risk
informed decision per Regulatory Guide 1.174. Step 6 takes into consideration the
additional risk due to external events, and investigates the impact on results due to
varying the assumptions associated with the liner corrosion rate and failure to visually

identify pre-existing flaws.

44 IMPACT OF EXTENSION ON DETECTION OF STEEL LINER CORROSION
THAT LEADS TO LEAKAGE

An estimate of the likelihood and risk implications of corrosion-induced leakage of the
steel liners occurring and going undetected during the extended test interval is
evaluated using the methodology from the Calvert Cliffs liner corrosion analysis [5]. The
Calvert Cliffs analysis was performed for a concrete cylinder and dome and a concrete
basemat, each with a steel liner. The QCNPS containment is a pressure-suppression
BWR/Mark | type with a steel shell in the drywell region, including a portion below the

concrete drywell floor. The shell is surrounded by concrete.

The following approach is used to determine the change in likelihood, due to extending
the ILRT, of detecting corrosion of the containment steel liner. This likelihood is then
used to determine the resulting change in risk. Consistent with the Calvert Cliffs
analysis, the following issues are addressed:

e Differences between the containment basemat and the containment

cylinder and head

e The historical steel liner flaw likelihood due to concealed corrosion

e The impact of aging

e The corrosion leakage dependency on containment pressure
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e The likelihood that visual inspections will be effective at detecting a flaw

Assumptions

1. Based on a review of industry events, an Oyster Creek incident is
assumed to be applicable to QCNPS for a concealed shell failure in the
floor. In the Calvert Cliffs analysis, this event was assumed not to be
applicable and 0.5 failures were assumed (i.e. a typical PRA model when
no failures have been identified). For QCNPS one failure (rather than 0.5)
is assumed for the floor area. (See Table 4.4-1, Step 1, Containment
Basement probability calculation.)

2. The two corrosion events over a 5.5 year data period are used to estimate
the liner flaw probability in the Calvert Cliffs analysis and are assumed to
be applicable to the QCNPS containment analysis. These events, one at
North Anna Unit 2 and one at Brunswick Unit 2, were initiated from the
non-visible (backside) portion of the containment liner. It is noted that two
additional events have occurred in recent years (based on a data search
covering approximately 9 years documented in Reference [30]). In
November 2006, the Turkey Point 4 containment building liner developed
a hole when a sump pump support plate was moved. In May 2009, a hole
approximately 3/8” by 17 in size was identified in the Beaver Valley 1
containment liner. For risk evaluation purposes, these two more recent
events occurring over a 9 year period are judged to be adequately
represented by the two events in the 5.5 year period of the Calvert Cliffs
analysis incorporated in the EPRI guidance (See Table 4.4-1, Step 1).

3. Consistent with the Calvert Cliffs analysis, the steel liner flaw likelihood is
assumed to double every five years. This is based solely on judgment
and is included in this analysis to address the increased likelihood of
corrosion as the steel liner ages (See Table 4.4-1, Steps 2 and 3).
Sensitivity studies are included that address doubling this rate every two
years and every ten years.

4. In the Calvert Cliffs analysis, the likelihood of the containment atmosphere
reaching the outside atmosphere given that a liner flaw exists was
estimated as 1.1% for the cylinder and dome region, and 0.11% (10% of
the cylinder failure probability) for the basemat. These values were
determined from an assessment of the containment fragility curve versus
the ILRT test pressure. For QCNPS the containment failure probabilities
are conservatively assumed to be 10% for the drywell outer walls and 1%
for the basemat. Sensitivity studies are included that increase and
decrease the probabilities by an order of magnitude. (See Table 4.4-1,
Step 4.)

5. Consistent with the Calvert Cliffs analysis, a 5% visual inspection
detection failure likelihood given the flaw is visible and a total detection
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failure likelihood of 10% is used for the containment cylinder and head.
For the containment basemat, 100% is assumed unavailable for visual
inspection. To date, all liner corrosion events have been detected through
visual inspection (See Table 4.4-1, Step 5). The Calvert Cliffs analysis is
based on an estimate of 85% of the interior wall surface being visible for
inspection. QCNPS estimates that at least 94% of the interior surface of
the QCNPS containment wall is inspectable [33]. Therefore, use of the
Calvert Cliff's analysis is conservative. Sensitivity studies are included
that evaluate total detection failure likelihood of 5% and 15%, respectively.

. Consistent with the Calvert Cliffs analysis, all non-detectable containment
failures are assumed to result in early releases. This approach avoids a
detailed analysis of containment failure timing and operator recovery
actions.
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TABLE 4.4-1
STEEL LINER CORROSION BASE CASE

CONTAINMENT CYLINDER

STEP DESCRIPTION AND HEAD CONTAINMENT BASEMAT

1 Historical Steel Liner Flaw Events: 2 Events: 1
Likelihood
Failure Data: Containment 2/(70 * 5.5) = 5.2E-3 1.0/(70 * 5.5) = 2.6E-3
location specific (consistent
with Calvert Cliffs analysis).

2 Age Adjusted Steel Liner Year Failure Rate Year Failure Rate
Flaw Likelihood 1 2.1E-3 1 1.0E-3
During 15-year interval, avg 5-10 5.2E-3 avg 5-10 2.6E-3
assume failure rate doubles 15 1.4E-2 15 7.0E-3
every five years (14.9%
increase per year). The 15 year average = 6.27E-3 15 year average = 3.14E-3
average for 5 to 10t year is
set to the historical failure rate
(consistent with Calvert Cliffs
analysis).

3 Flaw Likelihood at 3, 10, and 0.71% (1 to 3 years) 0.36% (1 to 3 years)

15 years 4.06% (1 to 10 years) 2.03% (1 to 10 years)
Uses age adjusted liner flaw 9.40% (1 to 15 years) 4.70% (1 to 15 years)
likelihood (Step 2), assuming | (Note that the Calvert Cliffs (Note that the Calvert Cliffs
failure rate doubles every five |analysis presents the delta analysis presents the delta
years (consistent with Calvert |between 3 and 15 years of between 3 and 15 years of
Cliffs analysis — See Table 6 |8.7% to utilize in the estimation |2.2% to utilize in the estimation
of Reference [5]). of the delta-LERF value. For |of the delta-LERF value. For
this analysis, the values are this analysis, twice that value
calculated based on the 3, 10, |is utilized (since 1 failure is
and 15 year intervals.) assumed applicable instead of
0.5) and the values are
calculated based on the 3, 10,
and 15 year intervals.)
4 Likelihood of Breach in 10% 1%

Containment Given Steel
Liner Flaw

The failure probability of the
containment cylinder and
dome is assumed to be 10%
(compared to 1.1% in the
Calvert Cliffs analysis). The
basemat failure probability is
assumed to be a factor of ten
less, 1% (compared to 0.11%
in the Calvert Cliffs analysis).

4-23

1GWH32230.000-12993-7/21/2016



Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 4.4-1

STEEL LINER CORROSION BASE CASE

STEP

DESCRIPTION

CONTAINMENT CYLINDER
AND HEAD

CONTAINMENT BASEMAT

Visual Inspection Detection
Failure Likelihood

Utilize assumptions consistent
with Calvert Cliffs analysis.

10%
5% failure to identify visual
flaws plus 5% likelihood that
the flaw is not visible (not
through-cylinder but could be
detected by ILRT)
All events have been detected
through visual inspection. 5%
visible failure detection is a
conservative assumption.

100%
Cannot be visually inspected.

Likelihood of Non-Detected
Containment Leakage
(Steps 3 *4 * 5)

0.0071% (at 3 years)
=0.71% * 10% * 10%

0.0406% (at 10 years)
=4.06% * 10% * 10%

0.0940% (at 15 years)
=9.40% * 10% * 10%

0.0036% (at 3 years)
=0.36% * 1% * 100%

0.0203% (at 10 years)
=2.03% * 1% * 100%

0.0470% (at 15 years)
=4.70% * 1% * 100%

The total likelihood of the corrosion-induced, non-detected containment leakage that is

subsequently added to the EPRI Class 3b contribution is the sum of Step 6 for the

containment cylinder and dome, and the containment basemat:

e At3years: 0.0071% + 0.0036% = 0.0107%
e At 10 years: 0.0406% + 0.0203% = 0.0609%
e At 15 years: 0.0940% + 0.0470% = 0.1410%
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5.0 RESULTS

The application of the approach based on EPRI Guidance [3] has led to the following
results. The results are displayed according to the eight accident classes defined in the

EPRI report. Table 5.0-1 lists these accident classes.

TABLE 5.0-1
ACCIDENT CLASSES
ACCIDENT
CLASSES
(CONTAINMENT
RELEASE TYPE) DESCRIPTION
1 Containment Intact
2 Large Isolation Failures (Failure to Close)
3a Small Isolation Failures (liner breach)
3b Large Isolation Failures (liner breach)
4 Small Isolation Failures (Failure to seal —Type B)
5 Small Isolation Failures (Failure to seal—Type C)
6 Other Isolation Failures (e.g., dependent failures)
7 Failures Induced by Phenomena (Early and Late)
8 Bypass (Interfacing System LOCA)
CDF All CET End states (including very low and no release)

The analysis performed examined the QCNPS specific accident sequences in which the
containment remains intact or the containment is impaired. Specifically, the
categorization of the severe accidents contributing to risk was considered in the
following manner:
e Core damage sequences in which the containment remains intact initially
and in the long term (EPRI Class 1 sequences).

e Core damage sequences in which containment integrity is impaired due to
random isolation failures of plant components other than those associated
with Type B or Type C test components. For example, liner breach or
bellows leakage, if applicable. (EPRI Class 3 sequences).

e Core damage sequences in which containment integrity is impaired due to
containment isolation failures of pathways left “opened” following a plant
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post-maintenance test. (For example, a valve failing to close following a
valve stroke test. (EPRI Class 6 sequences). Consistent with the EPRI
Guidance, this class is not specifically examined since it will not
significantly influence the results of this analysis.

Accident sequences involving containment bypass (EPRI Class 8
sequences), large containment isolation failures (EPRI Class 2
sequences), and small containment isolation “failure-to-seal” events (EPRI
Class 4 and 5 sequences) are accounted for in this evaluation as part of
the baseline risk profile. However, they are not affected by the ILRT
frequency change.

Class 4 and 5 sequences are impacted by changes in Type B and C test
intervals; therefore, changes in the Type A test interval do not impact

these sequences.

The steps taken to perform this risk assessment evaluation are as follows:

Step 1
Step 2
Step 3
Step 4
Step 5

Step 6

Quantify the base-line risk in terms of frequency per reactor year for each
of the accident classes presented in Table 5.0-1.

Develop plant-specific person-rem dose (population dose) per reactor year
for each of the accident classes.

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

Determine the change in risk in terms of Large Early Release Frequency
(LERF) in accordance with RG 1.174.

Determine the impact on the Conditional Containment Failure Probability
(CCFP).

Evaluate the sensitivity of the results to assumptions in the liner corrosion
analysis, and external event impacts.

It is noted that the calculations were generally performed using an electronic

spreadsheet such that the presented numerical results may differ slightly as compared

to values calculated by hand.

5.1 STEP 1 - QUANTIFY THE BASE-LINE RISK IN TERMS OF FREQUENCY PER
REACTOR YEAR

This step involves the review of the QCNPS Level 2 accident sequence frequency

results. Table 5.1-1 relates EPRI class containment release scenarios to accident
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sequence categories used in the SAMA evaluation for the QC license renewal
application. This application combined with the QCNPS dose (person-rem) results
mapping documented in Table 4.2-6 forms the basis for estimating the population dose
for QCNPS.

For the assessment of ILRT impacts on the risk profile, the potential for pre-existing
leaks is included in the model. (These events are represented by the Class 3
sequences in EPRI TR-1018243 [3]). Two failure modes were considered for the Class

3 sequences. These are Class 3a (small breach) and Class 3b (large breach).

The frequencies for the severe accident classes defined in Table 5.0-1 were developed
for QCNPS based on Level 2 PRA inputs found in Section 4, determining the
frequencies for Classes 3a and 3b, and then determining the remaining frequency for
Class 1. Furthermore, adjustments were made to the Class 3b and hence Class 1
frequencies to account for the impact of undetected corrosion of the steel liner per the
methodology described in Section 4.4. The eight containment release class frequencies
were developed consistent with the definitions in Table 5.0-1 as described following
Table 5.1-1.

Table 5.1-1 provides dose values for each EPRI scenario class. The dose values were
developed in Section 4.2. The Level 2 Accident sequence bin(s) assigned to each EPRI
Class are described under each containment release class discussion following Table
5.1-1. The methodology for determining the dose applied to EPRI Class 7 is further

described under the paragraph heading “Class 7 Sequences”.
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TABLE 5.1-1

EPRI CLASS DOSE ASSIGNMENT FROM THE QC SAMA CONSEQUENCE MODEL

POPULATION DOSE
EPRI SCENARIO CLASS | LEVEL 2 ACCIDENT SEQUENCE BIN | (PERSON-REM)®

1 (Contaihi-;gt Intact) 2.62E+03

2 w21l 2.16E+06

(Isolation Failure)
7 All EP7RfIL(;IVa;sz7;rtlrS\rough 1 25E+06@
(,ZfE) (II_-|2/-E1) 2.16E+06
(H/ ZE HIL) I(ﬁnz) 1.62E+06
(I\Z/CE) (I,'V?/El) 1.53E+06
M/ Z?M/L) 1‘,3”5) 6.14E+05
(LE o7re LL/E) (L/Elfr'ZL,E) 8.54E+05
7f

(L/I(;rLLLﬁl,’LE/L’ (LA, LL/I,LI?/_I?, or LL/L) 3.35E+05
8 (Containrlr_12e_ngt Bypass) 4.11E+06

Notes to Table 5.1-1:

() QC SAMA sequence L2-1 represents the highest containment failure (non-containment bypass) dose.

2 Given that multiple QCNPS discrete scenarios apply to the broader EPRI Class 7, the EPRI dose is
based on a weighted average based on QCNPS 2014A scenario frequencies). The weighted average
dose is developed in Table 5.1-2.

@) Values are from the SAMA dose analysis for the EPRI category as discussed in Section 4.2 and Table
4.2-6. No adjustments were required for population or power level. A factor of 6 increase was applied
to the intact containment release based on an increase in La containment leakage rate of 0.5% wgt/day
for SAMA analysis to the current TS [34] allowable rate of 3.0% wgt/day (6 * 4.26E+02 person-rem =

2.62E+03 person-rem).
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Class 1 Sequences

This group consists of all core damage accident progression bins for which the
containment remains intact (modeled as Technical Specification Leakage). The
frequency per year for these sequences is 3.76E-07/yr and is determined by subtracting
all containment failure end states including the EPRI/NEI Class 3a and 3b frequency

calculated below, from the total CDF.

Class 1 = CDF - (EPRI Classes)
= 2.92E-06 — (1.07E-08 (class 2) + 2.63E-08 (3a) + 6.58E-09 (3b) + 1.39E-07 (7 LERF)
+ 2.31E-06 (7-Non-LERF) + 4.70E-08 (Class 8))

= 3.76E-07/yr (from Excel™ spreadsheet calculation)

For this analysis, the associated maximum containment leakage for this group is 1 La,

consistent with an intact containment evaluation.

Class 2 Sequences

This group consists of containment isolation failures. For QCNPS, all containment
isolation failure sequences result in a large early release and were assigned to accident
sequence bin L2-1 H/E (LERF). The QC L2 Sequences associated with containment
isolation failure leading to a large early release are the following: 1A-087, IBE-087, IC-
087, ID-087, 3B-045, and 3C-045. The sum of the frequencies of these scenarios is
1.07E-08/yr. For QCNPS one containment isolation failure sequence (IBL-087) was not
included because this sequence is assessed as a non-early release. Sequence IBL-
087 is included in the Class 7 sequences categorized as L2-2 H/I accident sequences.

Note that Class 2 frequency is not affected by the ILRT interval change.

Class 3 Sequences

This group represents pre-existing leakage in the containment structure (e.g.,
containment liner). The containment leakage for these sequences can be either small
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(in excess of design allowable but <10La) or large. In this analysis, a value of 10 La

was used for small pre-existing flaws and 100 La for relatively large flaws.

The respective frequencies per year are determined as follows:

PROBciass 3a = probability of small pre-existing containment liner leakage
=0.0092 (see Section 4.3)
PROBclass_3b = probability of large pre-existing containment liner leakage

=0.0023 (see Section 4.3)

As described in Section 4.3, additional consideration is made to not apply these failure
probabilities to those cases that are already considered LERF scenarios (i.e., the Class
2 and Class 8 contributions). Note that some portion of the EPRI Class 7 frequency
also represents LERF scenarios, but these are conservatively not subtracted from that
portion of CDF eligible for EPRI Class 3. Additionally, CDF associated with failures that
would never lead to LERF (e.g., Class Il and Class IBL sequences) could also be
excluded from EPRI Class 3a, but this is conservatively not performed. The adjustment
to exclude EPRI Class 2 and Class 8 is made on the frequency information as shown

below.

Class_3a =0.0092 * [CDF — (Class 2 + Class 8)]
=0.0092 * [2.92E-06 — (1.07E-08 + 4.70E-08)]
= 2.63E-08/yr

Class_3b =0.0023 * [CDF — (Class 2 + Class 8)]
=0.0023 * [2.92E-06 — (1.07E-08 + 4.70E-08)]
= 6.58E-09/yr

For this analysis, the associated containment leakage for Class 3a is 10 La and 100 La
for Class 3b, which is consistent with the latest EPRI methodology [3] and the NRC SE
[71.
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Class 4 Sequences

This group represents containment isolation failure-to-seal of Type B test components.
Because these failures are detected by Type B tests which are unaffected by the Type

A ILRT, this group is not evaluated any further in this analysis.

Class 5 Sequences

This group represents containment isolation failure-to-seal of Type C test components.
Because these failures are detected by Type C tests which are unaffected by the Type

A ILRT, this group is not evaluated any further in this analysis.

Class 6 Sequences

This group is similar to Class 2. These are sequences that involve core damage with a
failure-to-seal containment leakage due to failure to isolate the containment. These
sequences are dominated by misalignment of containment isolation valves following a
test/maintenance evolution. Consistent with the EPRI guidance [3], this accident class

is not explicitly considered since it has a negligible impact on the results.

Class 7 Sequences

This group consists of all core damage accident progression bins in which containment
failure induced by severe accident phenomena occurs. Note that containment failure is
not induced for containment bypass (BOC and ISLOCA) (EPRI Class 8) and isolation
failure (EPRI Class 2) sequences as these are either the initiating event or a plant
condition, existing at the time of the initiating event. For this analysis, the associated
radionuclide releases are based on the application of the Level 2 end states from the
QCNPS SAMA evaluation as described in Section 4.2. The Class 7 Sequences are all
Level 2 Sequences except containment intact EPRI Class 1, the containment bypass
(EPRI Class 8) and isolation failure (EPRI Class 2) sequences leading to a large early
release. The failure frequency and population dose for each specific release category is
shown below in Table 5.1-2. The total release frequency and total dose are then used to
determine a weighted average person-rem. The resulting weighted average person-
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rem is the representative EPRI Class 7 dose in the subsequent analysis. Note that the
total frequency and dose associated from this EPRI class does not change as part of

the ILRT extension request.

TABLE 5.1-2

ACCIDENT CLASS 7 FAILURE FREQUENCIES AND POPULATION DOSES
(QC BASE CASE LEVEL 2 MODEL)

SAMA 2014 PRA POPULATION POPULATION DOSE
ACCIDENT RELEASE RELEASE DOSE (50 MILES) RISK (50 MILES)
CLASS CATEGORY | FREQUENCY /YR | PERSON-REM () | (PERSON-REM / YR)?
EPRI #7a
HIE) L2-1 1.39E-07 2.16E+06 3.01E-01
EPRI#7b
(Hl o HIL) L2-2 1.29E-06 1.62E+06 2.08E+00
EPRI #7¢c
(MIE) L2-4 5.62E-08 1.53E+06 8.61E-02
EPRI #7d
(/1 or MIL) L2-5 9.09E-07 6.14E+05 5.58E-01
EPRI #7e
(LE or LUE) L2-7 9.12E-09 8.54E+05 7.79E-03
EPRI #7f
(L/1, LA, L/L, or L2-8 5.39E-08 3.35E+05 1.81E-02
LL/L)
Class 7 Total - 2.45E-06¢ 1.25E+06) 3.06E+00

Notes to Table 5.1-2:

() Population dose values from Table 5.1-1.

2> Obtained by multiplying the Release Frequency per year by the Population Dose Person-Rem value.
Calculations were performed using more than 3 significant figures. Therefore, figures may differ in the 3 digit if
one multiples the figures shown above.

@) The weighted average population dose for Class 7 is obtained by dividing the total population dose risk by the
total release frequency.

) Totals are from EXCEL spreadsheet using more than 3 significant figures.

Class 8 Sequences

This group represents sequences where containment bypass occurs (BOC, ISLOCA).
For QCNPS, all containment bypass sequences were assigned L2-9 dose results. The

sum of the frequencies of these scenarios is 4.70E-08/yr.
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Summary of Accident Class Frequencies

In summary, the accident sequence frequencies that can lead to release of
radionuclides to the public have been derived in a manner consistent with the definition
of accident classes defined in EPRI 1018243 [3] and are shown in Table 5.1-3 by
accident class.

TABLE 5.1-3

RADIONUCLIDE RELEASE FREQUENCIES AS A FUNCTION OF
ACCIDENT CLASS (QCNPS BASE CASE)

ACCIDENT
CLASSES
(CONTAINMENT FREQUENCY
RELEASE TYPE) DESCRIPTION (PER RX-YR)
1 No Containment Failure 3.76E-07
2 Large Isolation Failures (Failure to Close) 1.07E-08
3a Small Isolation Failures (liner breach) 2.63E-08
3b Large Isolation Failures (liner breach) 6.58E-09
4 Small Isolation Failures (Failure to seal —Type B) N/A
5 Small Isolation Failures (Failure to seal—Type C) N/A
6 Other Isolation Failures (e.g., dependent failures) N/A
7 Failures Induced by Phenomena (Early and Late) 2.45E-06
8 Bypass (Interfacing System LOCA) 4.70E-08
CDF All CET End states (including very low and no release) 2.92E-06

5.2 STEP 2 — DEVELOP PLANT-SPECIFIC PERSON-REM DOSE (POPULATION
DOSE) PER REACTOR YEAR

Plant-specific release analyses were performed to estimate the person-rem doses to the
population within a 50-mile radius from the plant. The releases are based on information
provided by Appendix F of the Severe Accident Mitigation Alternatives (SAMA) analysis
of the QCNPS License Renewal Report [8]. The results of applying these releases to

the EPRI/NEI containment failure classification are as follows:
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Class1 = 2.62E+03 person-rem (at 1.0 La)"

Class2 = 2.16E+06 person-rem®

Class 3a = 2.62E+03 person-rem x 10 La=  2.62E+04 person-rem®
Class 3b = 2.62E+03 person-rem x 100 La = 2.62E+05 person-rem®)

Class4 = Not analyzed
Class 5 = Not analyzed
Class6 = Not analyzed
Class 7 = 1.25E+06 person-rem®
Class 8 = 4.11E+06 person-rem®)

In summary, the population dose estimates derived for use in the risk evaluation per the

EPRI methodology [3] containment failure classifications are provided in Table 5.2-1.

The Class 1, containment intact sequences, dose is assigned from the QC SAMA sequence L2-10
(Containment Intact) from the SAMA Level 3 adjusted dose for Quad Cities as shown in Table 5.1-1.
The Class 2, containment isolation failures, dose is approximated from QC SAMA sequence L2-1
(Isolation Failure) from Table 5.1-1.

The Class 3a and 3b dose are related to the leakage rate as shown, based on the EPRI
methodology.

The Class 7 dose is assigned from the weighted average dose calculated from QC SAMA sequence
bins L2-1, L2-2, L2-4, L2-5, L2-7, L2-7, and L2-8 from Table 5.1-1 as detailed in Table 5.1-2 above.
Class 8 sequences involve containment bypass failures; as a result, the person-rem dose is not
based on normal containment leakage. The releases for this class are assigned from QC SAMA
sequence bin L2-9 from Table 5.1-1.
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TABLE 5.2-1

QCNPS POPULATION DOSE ESTIMATES FOR POPULATION WITHIN 50 MILES

EPRI ACCIDENT CLASSES PERSON-
(CONTAINMENT RELEASE | REPRESENTATIVE ACCIDENT REM
TYPE) PROGRESSION DESCRIPTION (50 MILES)
1 Containment Intact No Containment Failure 2 62E+03
(1La)
5 H/E (isolation failure; non- Large Isolation Failures 2 16E+06
BOC, non-ISLOCA) (Failure to Close) '
33 10 La Small !solation Failures 2 62E+04
(liner breach)
3b 100 La Large !solatlon Failures 2 62E+05
(liner breach)
Small Isolation Failures
4 N/A (Failure to seal —Type B) NA
Small Isolation Failures
5 N/A (Failure to seal—Type C) NA
Other Isolation Failures
6 N/A (e.g., dependent failures) NA
See Table 5.1-2 (All releases Failures Induced by
7 except isolation, and bypass Phenomena 1.25E+06
sequences) (Early and Late)
Bypass
8 H/E (BOC, ISLOCA) (Break Outside 411E+06

Containment or
Interfacing System LOCA)

The above dose estimates, when combined with the frequency results presented in

Table 5.1-3, yield the QCNPS baseline mean consequence measures for each accident

class. These results are presented in Table 5.2-2.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

53 STEP 3 - EVALUATE RISK IMPACT OF EXTENDING TYPE A TEST
INTERVAL FROM 10-TO-15 YEARS

The next step is to evaluate the risk impact of extending the test interval from its current

ten-year value to fifteen-years. To do this, an evaluation must first be made of the risk

associated with the ten-year interval since the base case applies to a 3-year interval

(i.e., a simplified representation of a 3-in-10 year interval).

Risk Impact Due to 10-year Test Interval

As previously stated, Type A tests impact only Class 3 sequences. For Class 3
sequences, the release magnitude is not impacted by the change in test interval (a
small or large breach remains the same, even though the probability of not detecting the
breach increases). Thus, only the frequency of Class 3a and 3b sequences is
impacted. The risk contribution is changed based on the EPRI guidance as described
in Section 4.3 by a factor of 3.33 compared to the base case values. The results of the

calculation for a 10-year interval are presented in Table 5.3-1.

Risk Impact Due to 15-Year Test Interval

The risk contribution for a 15-year interval is calculated in a manner similar to the 10-
year interval. The difference is in the increase in probability of not detecting a leak in
Classes 3a and 3b. For this case, the value used in the analysis is a factor of 5.0
compared to the 3-year interval value, as described in Section 4.3. The results for this

calculation are presented in Table 5.3-2.
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Risk Impact Assessment of Extending the QCNPS ILRT Interval

54 STEP 4 — DETERMINE THE CHANGE IN RISK IN TERMS OF LARGE EARLY
RELEASE FREQUENCY

Regulatory Guide 1.174 provides guidance for determining the risk impact of plant-specific
changes to the licensing basis. RG 1.174 defines “very small” changes in risk as resulting in
increases of core damage frequency (CDF) below 1E-06/yr and increases in LERF below
1E-07/yr, and “small” changes in LERF as below 1E-06/yr. Because the ILRT for QCNPS has

only a minor impact on CDF, the relevant metric is LERF.

For QCNPS, 100% of the frequency of Class 3b sequences can be used as a conservative first-
order estimate to approximate the potential increase in LERF from the ILRT interval extension
(consistent with the EPRI guidance methodology and the NRC SE). Based on the original 3-in-
10 year test interval assessment from Table 5.2-2, the Class 3b frequency is 6.89E-09/yr, which
includes the corrosion effect of the containment liner. Based on a ten-year test interval from
Table 5.3-1, the Class 3b frequency is 2.37E-08/yr; and, based on a fifteen-year test interval
from Table 5.3-2, it is 3.70E-08/yr. Thus, the increase in the overall probability of LERF due to
Class 3b sequences that is due to increasing the ILRT test interval from 3 to 15 years (including
corrosion effects) is 3.01E-08/yr. Similarly, the increase in LERF due to increasing the interval
from 10 to 15 years (including corrosion effects) is 1.33E-08/yr. As can be seen, even with the
conservatisms included in the evaluation (per the EPRI methodology), the estimated change in
LERF is well within Region Ill of Figure 4 of Reference [4] (i.e., the acceptance criteria for “very
small” changes in LERF) when comparing the 15 year results to the original 3-in-10 year

requirement.

5.5 STEP 5 - DETERMINE THE IMPACT ON THE CONDITIONAL CONTAINMENT
FAILURE PROBABILITY

Another parameter that can provide input into the decision-making process is the change in the
conditional containment failure probability (CCFP). The change in CCFP is indicative of the
effect of the ILRT on all radionuclide releases, not just LERF. The CCFP can be calculated
from the results of this analysis. One of the difficult aspects of this calculation is providing a
definition of the “failed containment.” In this assessment, the CCFP is defined such that
containment failure includes all radionuclide release end states other than the intact state and,
consistent with the EPRI guidance, the small isolation failures (Class 3a). The conditional part

of the definition is conditional given a severe accident (i.e., core damage).
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The change in CCFP can be calculated by using the method specified in the EPRI methodology
[3]. The NRC SE has noted a change in CCFP of <1.5% as the acceptance criterion to be used
as the basis for showing that the proposed change is consistent with the defense-in-depth
philosophy. Table 5.5-1 shows the CCFP values that result from the assessment for the various
testing intervals including corrosion effects in which the flaw rate is assumed to double every
five years. The CCFP is calculated as follows:

CCFP =[1 — (Class 1 frequency + Class 3a frequency)/CDF] x 100%

TABLE 5.5-1
QCNPS ILRT CONDITIONAL CONTAINMENT FAILURE PROBABILITIES
CCFP CCFP CCFP
3IN10 YRS 1IN 10 YRS 1IN 15 YRS ACCFP15.3 ACCFP1s.10
86.25% 86.82% 87.28% 1.03% 0.46%

The change in CCFP of about 1% as a result of extending the test interval to 15 years
from the original 3-in-10 year requirement is judged to be relatively insignificant, and is

less than the NRC SE acceptance criteria of < 1.5%.

5.6 SUMMARY OF INTERNAL EVENTS RESULTS

Table 5.6-1 summarizes the internal events results of this ILRT extension risk
assessment for QCNPS. The results between the 3-in-10 year interval and the 15 year
interval compared to the acceptance criteria are then shown in Table 5.6-2, and it is

demonstrated that the acceptance criteria are met.
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TABLE 5.6-1

QCNPS ILRT CASES:
BASE, 3 TO 10, AND 3 TO 15 YR EXTENSIONS
(INCLUDING AGE ADJUSTED STEEL LINER CORROSION LIKELIHOOD)

BASE CASE EXTEND TO EXTEND TO
3IN 10 YEARS 1IN 10 YEARS 1IN 15 YEARS
EPRI DOSE PERSON- PERSON- PERSON-
CLASS |PER-REM |CDF (1/YR)| REM/YR |CDF (1/YR)| REM/YR |CDF (1/YR)| REM/YR
1 2.62E+03 | 3.75E-07 9.82E-04 2.97E-07 | 7.77E-04 | 2.40E-07 6.27E-04
2 2.16E+06 | 1.07E-08 2.31E-02 1.07E-08 | 2.31E-02 1.07E-08 2.31E-02
3a 2.62E+04 | 2.63E-08 6.89E-04 8.77E-08 | 2.29E-03 1.32E-07 3.44E-03
3b 2.62E+05 | 6.89E-09 1.80E-03 2.37E-08 | 6.19E-03 | 3.70E-08 9.67E-03
7 1.25E+06 | 2.45E-06 3.06E+00 2.45E-06 | 3.06E+00 | 2.45E-06 | 3.06E+00
8 411E+06 | 4.70E-08 1.93E-01 4.70E-08 | 1.93E-01 4.70E-08 1.93E-01
Total 2.92E-06 3.275 2.92E-06 3.281 2.92E-06 3.285
ILRT Dose Rate
(person-rem/yr) from 3a 2.49E-03 8.48E-03 1.31E-02
and 3b
Delta From 3 yr - 5.79E-03 1.03E-02
Total
Dose | From 10 yr 4.48E-03
Rate(
3b Frequency (LERF) 6.89E-09 2.37E-08 3.70E-08
Delta3b | From 3 yr - 1.68E-08 3.01E-08
LERF | From 10 yr 1.33E-08
CCFP % 86.25% 86.82% 87.28%
Delta From 3 yr - 0.57% 1.03%
CCFP % From 10 yr - -—- 0.46%

Note to Table 5.6-1:

() The overall difference in total dose rate is less than the difference of only the 3a and 3b categories between two
testing intervals. This is due to the fact that the Class 1 person-rem/yr decreases when extending the ILRT

frequency.

5-18

1GWH32230.000-12993-7/21/2016




Risk Impact Assessment of Extending the QCNPS ILRT Interval

TABLE 5.6-2
QCNPS ILRT EXTENSION RESULTS COMPARISON TO ACCEPTANCE CRITERIA

FIGURE OF MERIT - > ALERF APERSON-REM/YR ACCFP
QCNPS 3.01E-8/yr 1.03E-02/yr (0.31%) 1.03%

o <1.0E-7/yr <1.0 person-rem/yr o
Acceptance Criteria (“very small”) or <1.0% <1.5%

5.7 EXTERNAL EVENTS CONTRIBUTION

Since the risk acceptance guidelines in RG 1.174 are intended for comparison with a
full-scope assessment of risk, including internal and external events, a bounding

analysis of the potential impact from external events is presented here.

External hazards were evaluated in the QCNPS Individual Plant Examination of
External Events (IPEEE) submittal in response to the NRC IPEEE Program (Generic
Letter 88-20, Supplement 4) [20]. The IPEEE Program was a one-time review of
external hazard risk and was limited in its purpose to the identification of potential plant

vulnerabilities and the understanding of associated severe accident risks.

The results of the QCNPS IPEEE study are documented in the QCNPS IPEEE Main
Report [21] and related correspondence. The primary areas of external event
evaluation at QCNPS were internal fire and seismic. The internal fire events were
addressed by using the EPRI Fire Induced Vulnerability Evaluation (FIVE) methodology
[22] and the guidance provided in the EPRI Fire PRA Implementation Guide [32]. The
seismic evaluations were performed in accordance with the EPRI Seismic Margins
Analysis (SMA) methodology [23].

The IPEEE seismic evaluation did not result in CDF or LERF results. Bounding seismic
CDF values from the NRC have been made public as part of the development of a
generic issue report. Referencing the Risk Assessment for NRC GI-199 [28], Table D-1
lists the postulated core damage frequencies using the updated 2008 USGS Seismic

Hazard Curves. The weakest link model using the curve for QCNPS resulted in a CDF

5-19 1GWH32230.000-12993-7/21/2016



Risk Impact Assessment of Extending the QCNPS ILRT Interval

of 2.70E-05/yr. This value is utilized for the bounding external events assessment

provided here.

In addition to internal fires and seismic events, the QCNPS IPEEE Submittal analyzed a

variety of other external hazards:

e High Winds/Tornadoes
e External Flooding
e Transportation and Nearby Facility Accidents

e Other External Hazards

The QCNPS IPEEE analysis of high winds, tornadoes, external floods, transportation
accidents, nearby facility accidents, and other external hazards was accomplished by
reviewing the plant environs against regulatory requirements regarding these hazards.
Based upon this review, it was concluded that QCNPS meets the applicable Standard
Review Plan requirements and therefore has an acceptably low risk with respect to
these hazards. As such, these hazards were determined in the QCNPS IPEEE to be

negligible contributors to overall plant risk.
Accordingly, these other external event hazards are not included explicitly in this section
and are reasonably assumed not to impact the results or conclusions of the ILRT

interval extension risk assessment.

571 QCNPS Fire Risk Discussion

A quantifiable Fire PRA model meeting an appropriate level of ASME/ANS Standard
[19] is under development for QCNPS. The QCNPS Fire PRA updated in 1999 as part
of the revised QCNPS Individual Plant Examination of External Events (IPEEE)
Submittal is judged to be adequate to support the ILRT External Events quantitative risk

assessment.
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While the IPEEE fire analysis did yield a CDF, the intent of the analysis was to identify
the most risk significant fire areas in the plant using a screening process and by
calculating conservative core damage frequencies for fire scenarios. The screening

attributes of the fire PRA are summarized below.

Attributes of Fire PRA

Fire PRAs are useful tools to identify design or procedural items that could be clear
areas of focus for improving the safety of the plant. Fire PRAs use a structure and

quantification technique similar to that used in the internal events PRA.

Historically, since less attention has been paid to fire PRAs, conservative modeling is
common in a number of areas of the fire analysis to provide a “bounding” methodology
for fires. This concept is contrary to the base internal events PRA which has had more
analytical development and is closer to a realistic assessment (i.e., not conservative) of

the plant.

There are a number of fire PRA topics involving technical inputs, data, and modeling
that prevent the effective comparison of the calculated core damage frequency figure of
merit between the internal events PRA and the fire PRA. These areas are identified as

follows:

e Initiating Events: The frequency of fires and their severity are generally
conservatively overestimated. A revised NRC fire events database
indicates the trend toward both lower frequency and less severe fires.
This trend reflects the improved housekeeping, reduction in transient fire
hazards, and other improved fire protection steps at nuclear utilities. The
database used in the QCNPS fire assessment used significantly older
data that is conservative compared to more current data.

e System Response: Fire protection measures such as sprinklers, COg,
and fire brigades may be given minimal (conservative) credit in their ability
to limit the spread of a fire. Therefore, the severity of the fire and its
impact on requirements is exacerbated.

In addition, cable routings are typically characterized conservatively
because of the lack of data regarding the routing of cables or the lack of
the analytic modeling to represent the different routings. This leads to
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limited credit for balance of plant systems that are extremely important in
CDF mitigation.

e Sequences: Sequences may subsume a number of fire scenarios to
reduce the analytic burden. The subsuming of initiators and sequences is
done to envelope those sequences included. This causes additional
conservatism.

e Fire Modeling: Fire damage and fire propagation are conservatively
characterized. Fire modeling presents bounding approaches regarding
the fire immediate effects (e.g., all cables in a tray are always failed for a
cable tray fire) and fire propagation.

The fire PRA is subject to more modeling uncertainty than the internal events PRA
evaluations. While the fire PRA is generally self-consistent within its calculational
framework, the fire PRA calculated quantitative risk metric does not compare well with
internal events PRAs because of the number of conservatisms that have been included
in the fire PRA process. Therefore, the use of the fire PRA figure of merit as a reflection
of CDF may be inappropriate. Any use of fire PRA results and insights should properly
reflect consideration of the fact that the “state of the technology” in fire PRAs is less

evolved than the internal events PRA.

Relative modeling uncertainty is expected to narrow substantially in the future as more
experience is gained in the development and implementation of methods and

techniques for modeling fire accident progression and the underlying data.

The QCNPS risk due to internal fires was updated in 1999 as part of the revised
QCNPS Individual Plant Examination of External Events (IPEEE) Submittal. The EPRI
FIVE Methodology and Fire PSA Implementation Guide screening approaches and data

were used to perform the study.

The QCNPS Unit 1 CDF contribution due to internal fires in the unscreened fire areas
was calculated at 6.60E-5/yr. The breakdown of the QCNPS fire risk profile is as
follows [29]:
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TABLE 5.7-1
QCNPS UNIT 1 FIRE RISK PROFILE

RELEASE TYPE CONTRIBUTION CDF

Fire-induced loss of decay heat removal scenarios 80.4% 5.31E-05

Fire-induced loss of inventory control scenarios

(o) -
(RPV at low pressure) 4.3% 2.84E-06
Fire-induced loss of inventory control scenarios o
(RPV at high pressure) 3.9% 2.57E-06
Other fire-induced scenarios 11.4% 7.52E-06
TOTALS 100% 6.60E-05

Per the NEI Guidance, the impact on the LERF risk measure due to the proposed ILRT
interval extension is calculated as follows:

Delta LERF = (Frequency of EPRI Category 3b for 1-per-15 year ILRT interval) —
(Frequency of EPRI Category 3b for 1-per-10 year ILRT interval)

As discussed in Section 4.3, the frequency per year for EPRI Category 3b is calculated
as:

Frequency 3b = [3b conditional failure probability] x [CDF - (CDF with independent
LERF + CDF that cannot cause LERF)]

The following external event accident scenario is treated separately in the 3b frequency
calculation because decay heat removal has a lower probability in leading to a LERF
release. The probability of a LERF Release from Class Il events in the FPIE PRA
model is 4.17%, as shown in Table 5.7-2. The LERF release is primarily due to a failure
to declare a General Emergency early during a Loss of Decay Heat Removal scenario.
For the Class Il scenarios where General Emergency is declared early, the core
damage event would lead to a release in the intermediate time frame rather than the
early time frame such that the release would not lead to LERF. These Class Il
scenarios where General Emergency is declared early will be removed from both Fire
CDF and FPIE CDF results. The remaining Fire CDF results are assumed to align more
closely with FPIE CDF results and a multiplier approach will be used to determine the

increase in LERF and dose due to ILRT test surveillance change from external events.
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TABLE 5.7-2
QC FPIE LERF CONTRIBUTION FROM DECAY HEAT REMOVAL SEQUENCES

CLASS Il CALCULATION™

Class Il FPIE H/E Release Frequency 4.30E-08 /yr.
Class Il FPIE Total Release Frequency 1.03E-06 /yr
Percent Class Il H/E Release 4.17%

Note to Table 5.7-2:

() Release frequencies are from Table 4.2-3.

The table above shows that the probability of a release from a Class Il release scenario
is 4.17%. This value is rounded up to 5%, consistent with the FPIE event PRA model
basic event B--OPDHR-EAL2F-- ‘General Emergency Declared Late during Loss of
Decay Heat Removal. This basic event has a failure probability of 0.05, or 5%. With
this background, it is assumed that 95% of Class Il heat removal scenarios cannot lead
to LERF as early emergency evacuation results in a non-LERF scenario. This 5% is

assumed applicable to the Fire PRA model results as well.

As outlined in Table 5.7-1, fire-induced loss of decay heat removal scenarios is 5.31E-
5/yr. Assuming that 95% of the fire-induced loss of decay heat removal scenarios have

the GE declared ‘early”, the fire induced release frequency that cannot be LERF is:

5.31E-5/yr. * 0.95 = 5.04E-5/yr.

The Fire CDF applicable to 3b frequency calculation is therefore,

Total CDF — Decay Heat Removal CDF = 6.60E-05/yr. — 5.04E-5/yr
Fire CDF applicable to 3b frequency = 1.56E-05/yr.

As outlined in Table 4.2-3, the Full Power Internal Events (FPIE) CDF is 2.92E-06/yr,
with a Class Il CDF contribution of 1.03E-06/yr.
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Assuming that 95% of the FPIE loss of decay heat removal scenarios have the GE

declared ‘early”, the FPIE Class Il release frequency that cannot be LERF is:

1.03E-6/yr. * 0.95 = 9.79E-7/yr.

To compare the Fire CDF with the FPIE CDF, the class Il sequence contribution not

leading to an ‘early’ release is removed.

Total FPIE CDF — non-LERF Class Il FPIE CDF = 2.92E-06/yr. — 9.79E-07/yr

FPIE CDF applicable to 3b frequency = 1.94E-06/yr.
Since ILRT delta risk is primarily a function of CDF, it could be assumed that the total
impact from the ILRT fire risk contribution is bounded by assuming a fire multiplier factor
of 8.0 (1.56E-05/yr + 1.94E-06/yr) compared to the internal events evaluation alone.
However, the fire multiplier will be applied towards the full FPIE CDF (2.92E-06/yr)
which includes Class Il non-LERF sequences. To better represent the impact of fire risk
for the ILRT assessment where non-LERF frequencies can be excluded, the fire
multiplier of 8.0 can be discounted by the ratio of FPIE CDF with Class Il sequences
removed to the full FPIE CDF (i.e., 1.94E-06/yr + 2.92E-06/yr = 0.665) to give a fire
multiplier of 5.3.

LERF was not quantified in the IPEEE; therefore a LERF estimate must also be
developed. The internal events LERF value for the QC FPIE model is 1.97E-07/yr.
Consistent with the approach for CDF, the QC Fire LERF is assumed to be a factor of
8.0 higher than the FPIE model LERF.

Fire LERF = FPIE LERF (1.97E-07 /yr.) x 8.0 (Fire CDF w/o Class Il non-LERF
contributions) + FPIE CDF (w/o Class Il non-LERF contributions))
Fire LERF = 1.58E-06/yr.
Note that the FPIE LERF value of 1.97E-07/yr includes the Class Il LERF contribution
(i.e., 4.17%) and therefore, the Fire LERF estimate developed by this ratio approach
also includes the Class Il contribution from a release with late declaration of a GE. The
FPIE LERF value does not include Class Il CDF with early declaration of a GE (i.e.,
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95.8%). Therefore, the approach used above is appropriate for estimating a Fire LERF

value (i.e., Class Il contributions do not need to further be subtracted).

57.2 QCNPS Seismic Risk Discussion

A quantifiable seismic PRA model for QCNPS has not yet been approved for general
use in risk applications. However, recent information is available from the NRC. A Risk
Assessment for NRC GI-199 “Implications of Updated Probabilistic Seismic Hazard
Estimates in Central and Eastern United States (CEUS) on Existing Plants,” [28], Table
D-1 lists the postulated core damage frequencies using the updated 2008 USGS
Seismic Hazard Curves. For QCNPS, the Seismic Hazard CDF using the “Weakest
Link” is 2.7E-05/yr. Given that seismic CDF contributions (e.g., by accident class) are
not available, seismic LERF will be estimated by assuming the FPIE CDF contributions

to LERF also apply to the seismic LERF.

For CDF, the seismic CDF is a factor of 9.25 greater than FPIE CDF (i.e., 2.7E-05 /
2.92E-06). Given this, it is reasonable to assume that the total CDF impact from
seismic risk can be approximated by assuming a factor of 9.25 additional contribution to
CDF compared to the internal events evaluation alone. Using a base FPIE LERF value
of 1.97E-07/yr and multiplying by 9.25 for seismic, gives a total LERF estimate for the
seismic PRA model of 1.82E-06/yr.

The assumptions regarding the CDF and LERF values provided above are used to
provide insight into the impact of the total external hazard risk on the conclusions of this

ILRT risk assessment.

573 Other External Events Discussion

In addition to internal fires and seismic events, the QC IPEEE Submittal analyzed a

variety of other external hazards:

e High Winds/Tornadoes
e External Floods
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e Transportation and Nearby Facility Accidents

The QCNPS IPEEE analysis of high winds, tornadoes, external floods, transportation
accidents, and nearby facility accidents was accomplished by reviewing the plant
environs against regulatory requirements regarding these hazards. Based upon this
review, it was concluded that QCNPS meets the applicable NRC Standard Review Plan

requirements and therefore has an acceptably low risk with respect to these hazards.

Based on the other external events being low risk contributors (compared to fire and
seismic events) the increase in the QCNPS other external events risk due to the ILRT
extension is reasonably assumed to not impact the results or conclusions of the risk

assessment.

574 External Events Impact Summary

In summary, the seismic and fire CDF values described above result in an external
events bounding risk estimate of 9.30E-05/yr. Seismic and Fire LERF values derived
from CDF values in sections 5.7.2 and 5.7.3 and as shown in Table 5.7-3 below sum to
LERF value of 3.40E-06/yr, which is 17.3 times higher than the internal events LERF.

Table 5.7-3 summarizes the estimated bounding external events CDF contribution for
QCNPS.
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TABLE 5.7-3
QCNPS EXTERNAL EVENTS CONTRIBUTOR SUMMARY
EXTERNAL EVENT INITIATOR GROUP CDF (1/YR) LERF (1/YR)

Fire 6.60E-05 1.58E-06
Seismic 2.7E-05 1.82E-06
High Winds Screened Screened
Other Hazards Screened Screened
Total For External Events

(for initiators with CDF/LERF available) 9.30E-05 3.40E-06
Internal Events 2.92E-06 1.97E-07

As noted earlier, the 3b contribution is approximately proportional to CDF. An increase
in CDF would likely lead to higher 3b frequency and assumed LERF. The Fire CDF

contributors were adjusted to remove Class Il scenarios where an early declaration of a

General Emergency was declared. The sequence contribution for the Seismic CDF is

unknown and no adjustments were made. To determine a suitable multiplier of external

CDF to internal event CDF, a multiplier is developed for each external event group (i.e.,

fire and seismic) and then added together to address both contributors, as shown in

Table 5.7-4. For fire contribution, the adjusted CDF (i.e., Class Il scenarios removed)
ratio of fire and FPIE is multiplied by the portion of FPIE CDF that the fire contribution
can act upon (i.e., ratio of adjusted FPIE CDF and unadjusted FPIE CDF). For seismic,

the ratio of unadjusted CDF (i.e., seismic and FPIE) is used.
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TABLE 5.7-4
QC EXTERNAL EVENTS TO INTERNAL EVENTS CDF COMPARISON
EVENT EVENT APPLICABLE
INITIATOR CDF ADJUSTED INITIATOR | ADJUSTED INITIAL MULTIPLIER
GROUP (1/YR) CDF (1/YR) GROUP CDF (1/YR) | MULTIPLIER PORTION®
FPIE
Fire 6.60E-5 | 1.56E-5() (reduced 1.94E-6() 8.0 5.3
Class Il
frequency)
FPIE
Seismic 2.7E-5 N/A (full Class Il 2.92E-6 9.3 9.3
frequency)
External Event CDF to FPIE CDF Multipler 14.6

Note to Table 5.7-4:

() 95% of Class Il CDF contribution removed from Fire CDF as discussed previously, and also the Full Power
Internal Events CDF to develop a multiplier for Fire CDF/FPIE CDF-

(2 The initial fire multiplier is reduced by a factor of 0.665 (i.e., 1.94E-06/yr / 2.92E-06/yr) because the intial fire
multiplier is only applicable to a portion of the unadjusted FPIE CDF (2.92E-06/yr). The initial seismic multiplier
is based on the unadjusted FPIE CDF and therefore no further reduction factor is applied.

575 External Events Impact on ILRT Extension Assessment

The EPRI Category 3b frequency for the 3-per-10 year, 1-per-10 year, and 1-per-15
year ILRT intervals are shown in Table 5.6-1 as 6.89E-09/yr, 2.37E-08/yr, and 3.70E-
08/yr, respectively. Using an external events LERF multiplier of 14.6 (multiplier from
Table 5.7-4) for QCNPS, the change in the LERF risk measure due to extending the
ILRT from 3-per-10 years to 1-per-15 years, including both internal and external

hazards risk, is estimated as shown in Table 5.7-5.
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TABLE 5.7-5

QCNPS 3B (LERF/YR) AS A FUNCTION OF ILRT FREQUENCY
FOR INTERNAL AND EXTERNAL EVENTS
(INCLUDING AGE ADJUSTED STEEL LINER CORROSION LIKELIHOOD)

3B 3B 3B

FREQUENCY | FREQUENCY | FREQUENCY

(3-PER-10 YR | (1-PER-10 YEAR | (1-PER-15 LERF

ILRT) ILRT) YEAR ILRT) | INCREASE®

Internal Events Contribution 6.89E-09 2.37E-08 3.70E-08 3.01E-08
External Events Contribution | 4 5¢ 47 3.45E-07 5.39E-07 4.38E-07
(Internal Events x 14.6)
Combined (Internal + 1.07E-07 3.69E-07 5.75E-07 4.68E-07
External)

Note to Table 5.7-5:

() Associated with the change from the baseline 3-per-10 year frequency to the proposed 1-per-15 year
frequency.

The other metrics for the ILRT extension risk assessment can be similarly derived using
the multiplier approach. The results between the 3-in-10 year interval and the 15 year
interval compared to the acceptance criteria are shown in Table 5.7-6. As can be seen,
the impact from including the external events contributors would not change the
conclusion of the risk assessment. That is, the acceptance criteria are all met such that
ILRT
Note that a
bounding analysis for the total LERF contribution follows Table 5.7-6 to demonstrate
that the total LERF value for QCNPS is less than 1.0E-05/yr consistent with the

requirements for a “Small Change” in risk of the RG 1.174 acceptance guidelines.

the estimated risk increase associated with permanently extending the

surveillance interval to 15 years has been demonstrated to be small.
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TABLE 5.7-6

COMPARISON TO ACCEPTANCE CRITERIA INCLUDING EXTERNAL
EVENTS CONTRIBUTION FOR QCNPS

CONTRIBUTOR ALERF APERSON-REM/YR ACCFP™
Internal Events 3.01E-08 1.03E-02 (0.31%) 1.03%
External Events 4.38E-07 1.50E-01@ (0.31%) 1.03%
Total 4.68E-07 1.60E-01 (0.31%) 1.03%
<1.0 person-rem/yr
<1.0E-
Acceptance Criteria 1 0E 6’,}" or <1.5%
(“small”) <1.0%

Notes to Table 5.7-6:

() The probability of leakage due to the ILRT extension is assumed to be the same for both Internal and External
events. Therefore, the percentage change for CCFP remains constant.

@ Calculated as the FPIE value times the external events multiplier of 14.6 developed in Table 5.7-4.

The 4.68E-07/yr increase in LERF due to the combined internal and external events
from extending the ILRT frequency from 3-per-10 years to 1-per-15 years falls within
Region Il between 1.0E-7 to 1.0E-6 per reactor year (“small” change in risk) of the RG
1.174 acceptance guidelines. Per RG 1.174, when the calculated increase in LERF due
to the proposed plant change is in the “small” change range, the risk assessment must
also reasonably show that the total LERF is less than 1.0E-5/yr. Similar bounding
assumptions regarding the external event contributions that were made above are used
for the total LERF estimate.

From Table 4.2-2, the LERF (High Early) due to postulated internal event accidents is
1.97E-07/yr for QCNPS. As discussed in Sections 5.7.1 and shown in Table 5.7-3, the
LERF estimate for the Fire PRA model is 1.58E-06 /yr. As discussed in Sections 5.7.2
and shown in Table 5.7-3, the total LERF estimate for the Seismic PRA model is 1.82E-
06 /yr. The total LERF values for QCNPS are shown in Table 5.7-7.
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TABLE 5.7-7
IMPACT OF 15-YR ILRT EXTENSION ON LERF FOR QCNPS

LERF CONTRIBUTOR (1/YR)

Internal Events LERF 1.97E-07

Fire LERF 1.58E-06

Seismic LERF 1.82E-06

Internal Event1s LERF due to ILRT 3.70E-08

(at 15 years) ("

External Events LERF due to ILRT 5.39E-07

(at 15 years) M [Internal Events LERF due to ILRT * 14.6]

Total 4.17E-06/yr

Note to Table 5.7-7:

() Including age adjusted steel liner corrosion likelihood as reported in Table 5.7-5.

As can be seen, the estimated upper bound LERF for QCNPS is estimated as
4 17E-06/yr. This value is less than the RG 1.174 requirement to demonstrate that the

total LERF due to internal and external events is less than 1.0E-05/yr.

5.8 CONTAINMENT OVERPRESSURE IMPACTS ON CDF

As indicated in the EPRI ILRT report [3], in general, CDF is not significantly impacted by
an extension of the ILRT interval. However, plants that rely on containment
overpressure for net positive suction head (NPSH) for emergency core coolant system

(ECCS) injection for certain accident sequences may experience an increase in CDF.

For QCNPS, there is some dependency on NPSH. The QCNPS PRA model does
include scenarios where CDF could be impacted due to an increase in the likelihood for
a loss of containment overpressure resulting from a pre-existing leak from containment
and loss of heat removal systems. Per the EPRI guidance, as a first order estimate of
the impact, it can be assumed that the EPRI Class 3b contribution would lead to loss of
containment overpressure. For the QC PRA model, applying that guidance would mean

that the current containment isolation failure logic can be increased by the Class 3b
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frequency at 15 years (i.e., 0.0023 * 5.0 = 0.0115) to estimate a bounding increase in
CDF. With this increase applied to the containment isolation failure probability in the
QC PRA model, the CDF increases from 2.921E-06 /yr to 2.993E-06 /yr representing an
increase of just 7.2E-08 /yr. The bounding analysis is in the very small range (CDF
<1E-06 /yr) per RG-1.174, and as such the focus on the LERF figure of merit for this
application is appropriate for QCNPS.
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6.0 SENSITIVITIES
6.1  SENSITIVITY TO CORROSION IMPACT ASSUMPTIONS

The results in Tables 5.2-2, 5.3-1, and 5.3-2 show that including corrosion effects
calculated using the assumptions described in Section 4.4 does not significantly affect
the results of the ILRT extension risk assessment. In any event, sensitivity cases were
developed to gain an understanding of the sensitivity of the results to the key
parameters in the corrosion risk analysis. The time for the flaw likelihood to double was
adjusted from every five years to every two and every ten years. The failure
probabilities for the wall and basemat were increased and decreased by an order of
magnitude. The total detection failure likelihood was adjusted from 10% to 15% and
5%. The results are presented in Table 6.1-1. In every case, the impact from including
the corrosion effects is minimal. Even the upper bound estimates with conservative
assumptions for all of the key parameters yield increases in LERF due to corrosion of
only 1.40E-07/yr. The results indicate that even with conservative assumptions, the

conclusions from the base analysis would not significantly change.
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TABLE 6.1-1

STEEL LINER CORROSION SENSITIVITY CASES FOR QCNPS

VISUAL INCREASE IN CLASS 3B FREQUENCY
INSPECTION & (LERF)
AGE CONTAINMENT NON-VISUAL FOR ILRT EXTENSION
(STEP 3 IN BREACH FLAWS FROM 3IN10TO 1IN 15 YEARS
THE (STEP 4 IN THE (STEP 5 IN THE (PER YEAR)
CORROSION CORROSION CORROSION TOTAL INCREASE DUE TO
ANALYSIS) ANALYSIS) ANALYSIS) INCREASE CORROSION
Base Case Base Case Base Case
Doubles every (10% Wall, (10% Wall, 3.01E-08 3.73E-09
5yrs 1% Basemat) 100% Basemat)
DOUbZ'e;Se"ery Base Base 3.49E-08 8.53E-09
Douﬁ’i)ef}rz"ery Base Base 2.95E-08 3.15E-09
Base Base 15% Wall 3.13E-08 4.97E-09
Base Base 5% Wall 2.88E-08 2.49E-09
100% Wall,
Base 10% Basemat Base 6.36E-08 3.73E-08
1.0% Wall,
Base 0.1% Basemat Base 2.67E-08 3.73E-10
LOWER BOUND
Doubles every 1.0% Wall, 5% Wall,
10 yrs 0.1% Basemat 100% Basemat 2.65E-08 2.10E-10
UPPER BOUND
Doubles every 100% Wall, 15% Wall,
2 yrs 10% Basemat 100% Basemat 1.408-07 1.14E-07

6.2 EPRIEXPERT ELICITATION SENSITIVITY

An expert elicitation was performed by EPRI [3] to reduce excess conservatisms in the
data associated with the probability of undetected leaks within containment. Since the
risk impact assessment of the extensions to the ILRT interval is sensitive to both the
probability of the leakage as well as the magnitude, it was decided to perform the expert
elicitation in a manner to solicit the probability of leakage as a function of leakage
magnitude. In addition, the elicitation was performed for a range of failure modes which
allowed experts to account for the range of failure mechanisms, the potential for
undiscovered mechanisms, inaccessible areas of the containment as well as the
potential for detection by alternate means. The expert elicitation process has the

advantage of considering the available data for small leakage events, which have
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occurred in the data, and extrapolate those events and probabilities of occurrence to the

potential for large magnitude leakage events.

The basic difference in the application of the ILRT interval methodology using the expert
elicitation is a change in the probability of pre-existing leakage within containment. The
base case methodology uses the Jeffrey’s non-informative prior for the large leak size
and the expert elicitation sensitivity study uses the results from the expert elicitation. In
addition, given the relationship between leakage magnitude and probability, larger
leakage that is more representative of large early release frequency can be reflected.
For the purposes of this sensitivity, the same leakage magnitudes that are used in the
base case methodology (i.e., 10 La for small and 100 La for large) are used here. Table
6.2-1 illustrates the magnitudes and probabilities of a pre-existing leak in containment
associated with the base case and the expert elicitation statistical treatments. These
values are used in the ILRT interval extension for the base methodology and in this
sensitivity case. Details of the expert elicitation process, including the input to expert
elicitation as well as the results of the expert elicitation, are available in the various
appendices of EPRI 1018243 [3].

TABLE 6.2-1
EPRI EXPERT ELICITATION RESULTS

BASE CASE MEAN | EXPERT ELICITATION
PROBABILITY OF MEAN PROBABILITY PERCENT
LEAKAGE SIZE (LA) OCCURRENCE OF OCCURRENCE [3] REDUCTION
10 9.2E-03 3.88E-03 58%
100 2.3E-03 2.47E-04 89%

The summary of results using the expert elicitation values for probability of containment
leakage is provided in Table 6.2-2. As mentioned previously, probability values are
those associated with the magnitude of the leakage used in the base case evaluation
(10 La for small and 100 La for large). The expert elicitation process produces a

relationship between probability and leakage magnitude in which it is possible to assess
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higher leakage magnitudes that are more reflective of large early releases; however,

these evaluations are not performed in this particular study.

The net effect is that the reduction in the multipliers shown above also leads to a
dramatic reduction on the calculated increases in the LERF values. As shown in Table
6.2-2, the increase in the overall value for LERF due to Class 3b sequences that is due
to increasing the ILRT test interval from 3 to 15 years is just 6.56E-09/yr. Similarly, the
increase due to increasing the interval from 10 to 15 years is just 3.47E-09/yr. As such,
if the expert elicitation probabilities of occurrence are used instead of the non-
informative prior estimates, the change in LERF is well within the range of a “very small”
change in risk when compared to the current 1-in-10, or baseline 3-in-10 year
requirement. Additionally, as shown in Table 6.2-2, the increase in dose rate and CCFP
are similarly reduced to much smaller values. The results of this sensitivity study are
judged to be more indicative of the actual risk associated with the ILRT extension than
the results from the assessment as dictated by the values from the EPRI methodology
[3], and yet are still conservative given the assumption that all of the Class 3b

contribution is considered to be LERF.
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TABLE 6.2-2

QCNPS ILRT CASES:

3 IN 10 (BASE CASE), 1IN 10, AND 1IN 15 YR INTERVALS
(BASED ON EPRI EXPERT ELICITATION LEAKAGE PROBABILITIES)

BASE CASE EXTEND TO EXTEND TO
3 IN 10 YEARS 1IN 10 YEARS 1IN 15 YEARS
EPRI DOSE PERSON- PERSON- CDF PERSON-
CLASS |PER-REM |CDF (1/YR)| REM/YR |CDF (1/YR)| REM/YR (1/YR) REM/YR
1 2.62E+03 | 3.96E-07 | 1.04E-03 | 3.67E-07 | 9.61E-04 | 3.45E-07 | 9.03E-04
2 2.16E+06 | 1.07E-08 | 2.31E-02 | 1.07E-08 | 2.31E-02 | 1.07E-08 | 2.31E-02
3a 2.62E+04 | 1.11E-08 | 2.91E-04 | 3.70E-08 | 9.67E-04 | 5.55E-08 | 1.45E-03
3b 2.62E+05 | 1.01E-09 | 2.65E-04 | 4.10E-09 | 1.07E-03 | 7.57E-09 | 1.98E-03
7 1.25E+06 | 2.45E-06 | 3.06E+00 | 2.45E-06 | 3.06E+00 | 2.45E-06 | 3.06E+00
8 411E+06 | 4.70E-08 | 1.93E-01 | 4.70E-08 | 1.93E-01 | 4.70E-08 | 1.93E-01
Total 2.92E-06 3.273 2.92E-06 3.274 2.92E-06 3.276
ILRT Dose Rate from 3a 5.55E-04 2.04E-03 3.43E-03
and 3b
Delta From 3 yr 1.41E-03 2.74E-03
Total
Dose | From 10 yr 1.34E-03
Rate"
3b Frequency (LERF) 1.01E-09 4.10E-09 7.57E-09
Delta 3b | From 3 yr 3.09E-09 6.56E-09
LERF | From 10 yr - 3.47E-09
CCFP % 86.05% 86.15% 86.27%
Delta From 3 yr 0.11% 0.22%
0,
CCFP % | From 10 yr 0.12%

Note to Table 6.2-2:

() The overall difference in total dose rate is less than the difference of only the 3a and 3b categories
between two testing intervals. This is due to the fact that the Class 1 person-rem/yr decreases when
extending the ILRT frequency.
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7.0 CONCLUSIONS

Based on the results from Section 5 and the sensitivity calculations presented in Section
6, the following conclusions regarding the assessment of the plant risk are associated

with permanently extending the Type A ILRT test frequency to fifteen years:

e Reg. Guide 1.174 [4] 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-
06/yr and increases in LERF below 1.0E-07/yr. “Small” changes in risk
are defined as increases in CDF below 1.0E-05/yr and increases in LERF
below 1.0E-06/yr. Since the ILRT extension was demonstrated to have
negligible impact on CDF for QCNPS, the relevant criterion is LERF. The
increase in internal events LERF resulting from a change in the Type A
ILRT test interval for the base case with corrosion included is 3.01E-08/yr
(see Table 5.6-1). In using the EPRI Expert Elicitation methodology, the
change is estimated as 6.56E-09/yr (see Table 6.2-2). Both of these
values fall within the “very small” change region of the acceptance
guidelines in Reg. Guide 1.174.

e The change in dose risk for changing the Type A test frequency from
three-per-ten years to once-per-fifteen-years, measured as an increase to
the total integrated dose risk for all internal events accident sequences for
QCNPS, is 1.03E-02 person-rem/yr (0.31%) using the EPRI guidance with
the base case corrosion included (Table 5.6-1). The change in dose risk
drops to 2.74E-03 person-rem/yr (0.08%) when using the EPRI Expert
Elicitation methodology (Table 6.2-2). The values calculated per the EPRI
guidance are all lower than the acceptance criteria of <1.0 person-rem/yr
or <1.0% person-rem/yr defined in Section 1.3.

e The increase in the conditional containment failure frequency from the
three in ten year interval to one in fifteen years including corrosion effects
using the EPRI guidance (see Section 5.5) is 1.03%. This value drops to
0.22% using the EPRI Expert Elicitation methodology (see Table 6.2-2).
Both of these values are below the acceptance criteria of less than 1.5%
defined in Section 1.3.

e To determine the potential impact from external events, a bounding
assessment from the risk associated with external events was performed
utilizing available information. As shown in Table 5.7-6, the total increase
in LERF due to internal events and the bounding external events
assessment is 4.68E-07/yr. This value is in Region |l of the Reg. Guide
1.174 acceptance guidelines (“small” change in risk). The changes in
dose risk and conditional containment failure frequency also remained
below the acceptance criteria.
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e As shown in Table 5.7-7, the same bounding analysis indicates that the
total LERF from both internal and external risks is 4.17E-06/yr which is
less than the Reg. Guide 1.174 limit of 1.0E-05/yr given that the ALERF is
in Region Il (“small” change in risk).

e Including age-adjusted steel liner corrosion effects in the ILRT
assessment was demonstrated to be a small contributor to the impact of
extending the ILRT interval for QCNPS.

Therefore, increasing the ILRT interval on a permanent basis to a one-in-fifteen year
frequency is not considered to be significant since it represents only a small change in

the QCNPS risk profiles.

Previous Assessments

The NRC in NUREG-1493 [6] has previously concluded the following:

e Reducing the frequency of Type A tests (ILRTs) from three per 10 years to
one per 20 years was found to lead to an imperceptible increase in risk.
The estimated increase in risk is very small because ILRTs identify only a
few potential containment 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 existing requirements.

e Given the insensitivity of risk to containment leakage rate and the small
fraction of leakage paths detected solely by Type A testing, increasing the
interval between integrated leakage-rate tests is possible with minimal
impact on public risk. The impact of relaxing the ILRT frequency beyond
one in 20 years has not been evaluated. Beyond testing the performance
of containment penetrations, ILRTs also test the integrity of the
containment structure.

The findings for QCNPS confirm these general findings on a plant specific basis
considering the severe accidents evaluated, the containment failure modes, and the

local population surrounding QCNPS.
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A1 OVERVIEW

A technical Probabilistic Risk Assessment (PRA) analysis is presented in this report to
help support an extension of the QCNPS Unit 1 and Unit 2 containment Type A test

integrated leak rate test (ILRT) interval to fifteen years.

The analysis follows the guidance provided in Regulatory Guide 1.200, Revision 2 [A.1],
“An Approach for Determining the Technical Adequacy of Probabilistic Risk Assessment
Results for Risk-Informed Activities.” The guidance in RG-1.200 indicates that the

following steps should be followed to perform this study:

¢ |dentify the parts of the PRA used to support the application

— SSCs, operational characteristics affected by the application and how
these are implemented in the PRA model.

— A definition of the acceptance criteria used for the application.
¢ Identify the scope of risk contributors addressed by the PRA model

— If not full scope (i.e. internal and external), identify appropriate
compensatory measures or provide bounding arguments to address
the risk contributors not addressed by the model.

e Summarize the risk assessment methodology used to assess the risk of
the application

— Include how the PRA model was modified to appropriately model the
risk impact of the change request.

e Demonstrate the Technical Adequacy of the PRA

— Identify plant changes (design or operational practices) that have been
incorporated at the site, but are not yet in the PRA model and justify
why the change does not impact the PRA results used to support the
application.

— Document peer review findings and observations that are applicable to
the parts of the PRA required for the application, and for those that
have not yet been addressed justify why the significant contributors
would not be impacted.

— Document that the parts of the PRA used in the decision are consistent
with applicable standards endorsed by the Regulatory Guide. Provide
justification to show that where specific requirements in the standard
are not met, it will not unduly impact the results.
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— Identify key assumptions and approximations relevant to the results
used in the decision-making process.

Items 1 through 3 are covered in the main body of this report. The purpose of this
appendix is to address the requirements identified in item 4 above. Each of these items
(plant changes not yet incorporated into the PRA model, relevant peer review findings,
consistency with applicable PRA standards and the identification of key assumptions)

are discussed in the following sections.

The risk assessment performed for the ILRT extension request is based on the current
Level 1 and Level 2 PRA model. Note that for this application, the accepted
methodology involves a bounding approach to estimate the change in the LERF from
extending the ILRT interval. Rather than exercising the PRA model itself, it involves the
establishment of separate evaluations that are linearly related to the plant CDF
contribution. Consequently, a reasonable representation of the plant CDF that does not
result in a LERF does not require that Capability Category Il be met in every aspect of
the modeling if the Category | treatment is conservative or otherwise does not

significantly impact the results.

A discussion of the Exelon model update process, the peer reviews performed on the
QCNPS models, the results of those peer reviews and the potential impact of peer
review findings on the ILRT extension risk assessment are provided in Section A.2.
Section A.3 provides an assessment of key assumptions and approximations used in
this assessment. Finally, Section A.4 briefly summarizes the results of the PRA

technical adequacy assessment with respect to this application.

A.2 PRA MODEL EVOLUTION AND PEER REVIEW SUMMARY
A.2.1 Introduction

The 2014A versions of the QCNPS PRA models are the most recent evaluations of the
Unit 1 and Unit 2 risk profile at QCNPS for internal event challenges. The QCNPS PRA

modeling is highly detailed, including a wide variety of initiating events, modeled

A-2 1GWH32230.000-12993-7/21/2016



Risk Impact Assessment of Extending the QCNPS ILRT Interval
Appendix A — PRA Technical Adequacy

systems, operator actions, and common cause events. The PRA model quantification
process used for the QCNPS PRA is based on the event tree / fault tree methodology,

which is a well-known methodology in the industry.

Exelon Generation Company, LLC (Exelon) employs a multi-faceted approach to
establishing and maintaining the technical adequacy and plant fidelity of the PRA
models for all operating Exelon nuclear generation sites. This approach includes both a
proceduralized PRA maintenance and update process, and the use of self-assessments
and independent peer reviews. The following information describes this approach as it
applies to the QCNPS PRA.

A.2.2 PRA Maintenance and Update

The Exelon risk management process ensures that the applicable PRA model is an
accurate reflection of the as-built and as-operated plants. This process is defined in the
Exelon Risk Management program, which consists of a governing procedure and
subordinate implementation procedures. The PRA model update procedure delineates
the responsibilities and guidelines for updating the full power internal events PRA
models at all operating Exelon nuclear generation sites. The overall Exelon Risk
Management program defines the process for implementing regularly scheduled and
interim PRA model updates, for tracking issues identified as potentially affecting the
PRA models (e.g., due to changes in the plant, industry operating experience, etc.), and
for controlling the model and associated computer files. To ensure that the current PRA
model remains an accurate reflection of the as-built, as-operated plants, the following
activities are routinely performed:
e Design changes and procedure changes are reviewed for their impact on
the PRA model.

e Maintenance unavailabilities are captured, and their impact on CDF is
trended.

e Plant specific initiating event frequencies, failure rates, and maintenance
unavailabilities are updated approximately every four years.
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In addition to these activities, Exelon risk management procedures provide the guidance

for particular risk management maintenance activities. This guidance includes:

e Documentation of the PRA model, PRA products, and bases documents.

e The approach for controlling electronic storage of Risk Management (RM)
products including PRA update information, PRA models, and PRA
applications.

e Guidelines for updating the full power, internal events PRA models for
Exelon nuclear generation sites.

e Guidance for use of quantitative and qualitative risk models in support of
the On-Line Work Control Process Program for risk evaluations for
maintenance tasks (corrective maintenance, preventive maintenance,
minor maintenance, surveillance tests and modifications) on systems,
structures, and components (SSCs) within the scope of the Maintenance
Rule (10 CFR 50.65(a)(4)).

In accordance with this guidance, regularly scheduled PRA model updates nominally
occur on an approximately 4-year cycle; longer intervals may be justified if it can be
shown that the PRA continues to adequately represent the as-built, as-operated plant.

The 2014A models were completed in January of 2015.

As indicated previously, RG 1.200 also requires that additional information be provided
as part of the LAR submittal to demonstrate the technical adequacy of the PRA model
used for the risk assessment. Each of these items (plant changes not yet incorporated
into the PRA model, relevant peer review findings, and consistency with applicable PRA

Standards) will be discussed in turn in this section.

A.2.3 Plant Changes Not Yet Incorporated into the PRA Model

A PRA updating requirements evaluation (URE- Exelon PRA model update tracking
database) is created for all issues that are identified that could impact the PRA model.
The URE database includes the identification of those plant changes that could impact
the PRA model.
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A review of the open UREs indicates that there are no plant changes that have not yet

been incorporated into the PRA model that would affect this application.

A.2.4 Consistency with Applicable PRA Standards

Several assessments of technical capability have been made for the QCNPS internal
events PRA models. These assessments are as follows and are further discussed in

the paragraphs below.

¢ An independent PRA peer review [A.7] was conducted under the auspices
of the BWR Owners Group in 2000, following the Industry PRA Peer
Review process [A.2]. This peer review included an assessment of the
PRA model maintenance and update process.

e In 2004, a gap analysis was performed to assess gaps between the peer
review scope/detail of the Industry PRA Peer Review results relative to the
available version of the ASME PRA Standard [A.3] and the draft version of
Regulatory Guide 1.200, DG-1122 [A.4].

e During 2005 and 2006 the QCNPS PRA model results were evaluated in
the BWR Owners Group PRA cross-comparisons study performed in
support of implementation of the mitigating systems performance indicator
(MSPI) process [A.5].

e In January 2010, a self-assessment analysis was performed against the
available version of the ASME/ANS PRA Standard [A.6] in preparation for
the QCNPS 2010 PRA periodic update.

e In May 2010, an independent Focused PRA Peer Review [A.9] of the
QCNPS Internal Flooding PRA model was performed using the NEI 05-04
process, the ASME/ANS PRA Standard [A.6], and RG 1.200, Rev. 2 [A.1].

e The QC 2010 self-assessment [A.10] was updated to incorporate the
results of the final Focused PRA Peer Review report of the Internal
Flooding PRA model.

e Following the most recent 2014 PRA update, another self-assessment
[A.11] was performed to reflect the status after the 2014A model. This
self-assessment was performed against the ASME/ANS PRA Standard
[A.6], and RG 1.200, Rev. 2 [A.1]. The results of that assessment are
used as the basis for the capability assessment provided in Table A-1.

The QCNPS PRA has previously undergone a thorough PRA Peer Review consistent
with the NEI PRA Peer Review Guidelines (NEI 00-02 [A.12]). The results of that PRA
Peer Review found that the PRA was capable of being used for risk-informed
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applications. The grades and Facts and Observation results derived from the QCNPS

PRA Peer Review!" were as follows:

*  Grading®

— 89% of the Supporting Requirements were graded at 3 or above (i.e.,
Capability Category Il or 1ll)

— 10% of the Supporting Requirements were graded at 2

— 1% of the Supporting Requirements were graded at 1
e Facts and Observations

— A: There were no “A” level Facts and Observations

— B: There were 26 “B” level Facts and Observations. These were all
resolved in the 2005B model update.

— C & D: There were 27 “C and D” level Facts and Observations. These
were all resolved in the 2005B model update.

A summary of the disposition of the 2000 Industry PRA Peer Review Facts and
Observations (F&Os) for the QCNPS PRA models was documented as part of the
statement of PRA capability for MSPI in the QCNPS MSPI Basis Document [A.5]. As
noted in that document, there were no significance level A F&Os from the peer review,
and all significance level B F&Os were addressed and closed out with the completion of
the 2005B PRA Model. Also noted in that MSPI Basis Document is that there are no

MSPI cross-comparison outliers for QCNPS.

This PRA Peer Review was used as an initial input into the PRA Self-Assessments
relative to the combined ASME/ANS PRA Standard. There were 326 technical
Supporting Requirements that were evaluated as part of the 2010 and 2014A PRA
related self-assessments. Of these 326 Supporting Requirements, the documentation
and the model were judged to meet the ASME/ANS PRA Standard to support Capability
Category Il for 321.

(M The NEI 00-02 [A.12] grading scheme differs from that found in the ASME/ANS PRA Standard [1].
The term “facts and observations” was used in lieu of “findings and observations”.
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After the 2014 QCNPS PRA update, the assessment of the PRA indicated the following

results:

Number of Supporting Requirements at Capability Category |l
or higher or Deemed Not Applicable 321 of 326

Number of Gaps Identified for 2014A PRA
(Capability Category at | or Not Met) 5

This leaves 5 of the 326 Supporting Requirements that are not yet fully at Capability
Category Il. However, it is judged that these deviations do not significantly impact the
base PRA model nor its ability to support the QCNPS ILRT LAR risk assessment, as
further discussed in Table A-1.

The QCNPS 2014A PRA model is the result of upgrading the QCNPS PRA model in
resolution of the self-assessment gaps. As indicated above, a PRA model update was
completed in 2014, resulting in the QC114A and QC214A updated models. The PRA
model assessments show that approximately 98% of all the supporting requirements

are characterized as meeting Capability Category Il or better.

A.2.5 Applicability of Peer Review Findings and Observations

Per the NRC SE [7] the appropriate PRA quality to support an ILRT risk assessment is
that the PRA Standard Supporting Requirements should meet Capability Category | or
greater. There are 316 Technical Supporting Requirements plus 10 Maintenance and
Update Supporting Requirements in the FPIE portion of the ASME/ANS PRA Standard
[A.6].

Per the latest QC PRA Self-Assessment [A.11], there are two (2) Supporting

Requirements that are not met:

e DA-C6, DA-C10
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There are three (3) Supporting Requirements that are met at Capability Category | only:

e SC-A5, DA-C7, DA-C8

Table A-1 provides a summary of the original QCNPS PRA self-assessment [A.10],
which identified seventeen (17) “gaps” to meeting Capability Category Il of the
ASME/ANS PRA Standard [A.6] and RG 1.200, Rev. 2 [A.1]. Table A-1 also provides a
current disposition of the “gaps” with respect to this risk evaluation. The seventeen
“‘gaps” include the two gaps not met identified above, as well the three gaps from the
Internal Flood (IF) focused peer review. The IF peer review resulted in 3 findings, 10
suggestions and one best practice. The 3 findings are described in Table A-1 in the
‘Gaps” column for SRs IFSO-A3, IFSN-A7 and IFQU-A3. Resolutions are also provided
in Table A-1. As detailed in Table A-1, no “gaps” fundamentally impact the conclusions

of this ILRT extension application.

A-8 1GWH32230.000-12993-7/21/2016



910¢/12/.-€66¢1-000'0€CCEHMOL 6-V

"JUBWISSOSSE YSU | | 0} }oedwi ON
‘uonesijdde poddns

SIY} JO SUOISN|oU0D By} Joedul
Alleuswepuny jou |im deb sy
‘olaz

aw 1e pajenisod si jey) ainjie} e se
Ajjigeqoud aanjiey ,unu, siy buiAjdde
Aq AjaAneasasuod pajeal) usyy

sI Ayjigeqoud aunjiey ,unu, payenoes
syl -uswdinba jo Ayjigeqoud
ainjie} ,unJ, ay} ae|nojes o0} awiy
uoissiw Jnoy g e yum pajdnoo (Jnoy
Jad) sajel ainjiey ,uni, Juswdinba

1O @SN 8y} S81e}aIp UOIBISPISUOD SIYL
'sinoy {7z Jo awi uoissiw juswdinba
ue asn 0} ajeudosdde o3 si J1 ey}
SVSd Ised ul palapisuod ussq sey }|
‘uoljen|ens

anneluenb sy joaye Ajueoyiubis

11 seop Jou sjybisul ¥y d 108ye jou
S90p pue uonesldwod Aiessadauun
ue aq 0} palapIsuod si seouanbas
¥HQ 0 SS0| 40} sinoy g puoAaq
awi} UOISSIW ¥ 1 4 8y} Buipusix3

a1epdn vyd ‘anbiuyoa) ajeudosdde ue Buisn
ainjnj B |UN paliayd( "uolen|eAd Aq Buijgpow Jo uonenjeAa [euonippe NYO443d ‘suonoe uewny pue juswdinba jueld pajgpow
anneyuenb uo joedw juesyiubis oN ay) Buisn sinoy g Aq paAaiyoe aq jou pjnom suonipuod ueld a|geis Yyoiym ul seouanbas o4
'| AlobBayen Ayjigede sye9| “Jow uda(q jou sey juawalinbau || Azobayen Buimojo) ay SVv-0S
S31vadn Vidd V102 ANV V0102 Sdvo ds NSV
OD 9NIMOT104 3719vII1ddVv
NOILNT0S3d/()SNLVLS
S1OVdINI T3AOIN Vid ANV SNOILNTOSTY ‘SdVO QUVANV.LS SNV/INSY
IV 3718Vl

Koenbapy |esiuys9a] vid — v Xipuaddy
leAsdiu] 1471 SANDD @y} Buipua)x3 jo Juswssassy joedw| ysiy



910¢/12/.-€66¢1-000'0€CCEHMOL

oL-v

‘Juswissasse ysil | ¥| 03 Joedwi oN
‘sjusWwalinbal gD-AS YS

11 Ayigedeo 1eaw 0} peoueyuse Usaq
aABY SY00Q8J0N WaISAg 8yl 19N

‘Aouaiedsuel) aiow apinoid 0} UOIIBIUBWINIOP YO0galON WaISAS 8y} aoueyug

‘uonen|eAs |apow WajsAs ay} Jo sjnsay

SUOISN[OXd AuE JO} UoIedlIISN[ pue |apow 8y} Ul papn|oul Sepow aJnjie} pue sjusuodwod jo buns v
pajepow saosuanbas juspiode pue elLB)LID SS820NS Wa)SAs usamiaq diysuoneay

uonelado waisAs

yum swajgqoud jsed Aue Buneoipur Aiojsiy Bunesado [Bnioe sy} JO J00ga)lou ejep ay} 0} S8oUaI8)ey
:$}00Q8J0N WSAS ayl ul Buimojjo) syl aiinbal pjnom gH-AS J0 uonelaidiajul 1oU1S

¢O-AS

"JUBWISSOSSE XSl | ¥7| 0} 10edwi ON
")00Q)ON 99J] JUdAg

pue S}00gaJ0N Wa)SAS |enplAlpul
‘JoogajoN Aouspuadaq 89S
‘Juswissasse aouanbas

JuapIooe pue uoiesyiuenb [gpow
ay) ul Apioljdxa pajealy ale Buijood
pue ‘a}em ‘lle JO SBLI0JUBAU| I8\

uoleNIUl DIeOINE UM

swia)sAs ||e 1o} pajepow aq o} paJiinbal jou si 2160] uoneniul Aym Amsnl 0} uoiejusWNOop soueyUg
"UOI}BJUSWINJISUI UOIBI}IUI OJBWIOINE 8U] JO 8IN|ie) JUNOJOE. O)ul 8Ye)

Apeaije 1ou sa0p EjEp S.njie} AT dY) Ji PaEPOW 8] pNod sHAT 8y} Joj 2160 uoneniul 1ey) SjoN
‘pajepow aq

pInoys DDy pue SOOI Uey) J8Yl0 SWalsAs Joj 0160] UoieiIUl 8} JaYIaym aulwialap o} ajebisaau]

L19-AS

"JUBWISSOSSE XSl | ¥7| 0} 1oedwi ON
‘pajopow Apiondxa aq jou Aew

ey} sepow aJnjie} pue syusuodwod
Joy uoieoynsnl apinoad s}00qajoN
walsAS d [enpIAIpul 8U3JO OL°L°9
pue |'1'9 Suoljoas ‘sjuswalinbal ||
Kiobajen Ajjigeded 1o sapow aunjie}
pue sjusuodwo? Jo juswiead) Jodoid
8y} sapnjoul [9pow Yy d dYL 18N

‘papnioxa aq Aew sapow alinjie} pue sjusuodwod uienad Aym Amsnl o} uoieluBWINOOP SouUByU]
‘(uauodwod 1ey} Joy AjjIgeqoud ainjiey |B10} 8y} JO % | UBY) SSO| SI dpow ainjie} 69)
|[9pOoW 8y} WoJj papnjoxa aq Aew sapow ainjie} pue sjusuodwod Moy J0} BLIS)LID 8y} Juswndoq

GLV-AS

"JUBWISSaSSE XSl | H7| 0} 10edwi ON
‘pajepow Apioldxe aq jou Aew

ey} sepow a.njie} pue sjusuodwod
Joy uoizeonsn( apinoad s}00qajoN
walsAS yd [enplAlpul 843 Jo 01719
pue |"|'9 suoioag ‘sjuswailinbal ||
Kiobajen Ayjigede 1oy seapow aunjie}
pue sjusuodwo? Jo juswiead) Jodoid
84} sapnjoul [9poW Yy d 8YL 18N

‘papnjoxa aq Aew sapow aJnjie) pue sjusuodwod uiepad Aym Apsnl 0} uoneluswNoop adueyug
‘pawlopad ag pinoo papnjoul ale sapow aJnjie) pue sjusuodwod sjeldoidde
[le Jaylaym Buluiwiaiap Ul uonebisaaul [euonippe alinbal pinom | Ly-AS J0 uoneladiaiul 10u1S

LIV-AS

$31vddn vid Vv10Z ANV V0102
00 OSNIMOT104
NOILNTOST/(1)SNLVLS

SdvO

AS NSV
3718voIlddVv

S1OVdINI T3A0IN V¥d ANV SNOILNTOSAY ‘SdVO AUVANVLS SNV/ANSY

I~V 318Vl

Koenbapy |esiuys9a] vid — v Xipuaddy
leAsdiu] 1471 SANDD @y} Buipua)x3 jo Juswssassy joedw| ysiy




910¢/12/.-€66¢1-000'0€CCEHMOL

L-V

"JUBWISSASSE XSl | H7| 0} 10edwi ON
‘wisieAlasuoo jybiis e

0} pes| Aew sIy] S)}S8) S0UR||IBAINS
uo paseq spuewsap Jo Jaquinu ay}
0} UolIppe ||ews e 8q 0} pPaIsapIsuod
S| SjuaA® 9oueUBUIEW pauue|dun
pue pauue|d |euolippe Jo Jaquinu
ay] -oonoeud |enjoe Yyim Juslsisuod
os|e S| YoIym ‘s}sa} aoue||lonins

10 Jaquinu a8y} Jo aousuadxa
Buneisado |enjoe uo paseq

S| spuewsap oulo9ads jueld Jo Jaquinu

‘(sadnpaooud }s8) 9ouBUSUIBW JO 8DUR|[I9AINS UO paseq “BH°9) siabeuel

Wo)SAg sanD peny oy} WoJy Sajewsa Jo ejep [enjoe uo paseq Sem ejep ainsodxa pue spuewap
JO Jaquinu ay) ‘Jonamol ‘ejep jue|d [enjoe uo paseq Sem elep alnjiey 8yl ‘paAjosal Ajjenied
‘indul

aoualadxa Jaaulbus walsAs uo paseq Ajuaiing Aj@reudosdde pajuswnoop pue (syuswalinbal

ayl ‘| Aobayen Aygeden siespy | jueid o) pasoddo se) saonoeld |enjoe aoue|jiaAIns jued uo paseq aq pjnoys padojaasp ejep ainjieq /0-va
"JUBWISSaSSE XSl | H7| 0} 10edwi ON
‘uoneoldde
poddns siyj 4o} s|qejdaocde
aq [IIm yoiym sanijiqeqoid ainjrey
ay) Bune|nojes oy Juswdinba Agpuels
J0} SpUBLWISP JO Jaquinu 8y} ajewi}sa
Aj@1eudoidde 0y pabpnl si jopow vy d jua1oINs aq 0} pabpn( s sueaw Iayjo pue s}sa}
a8yl ‘(saunpaooud }s8) 8douBUBUIBW 9OUEB||I9AINS JO MBIABI B UO PaSEQ SPUBWIAP JO JOqUINU 8y} JO 9Jewsa Uy ‘}ijauaq aAleljuenb
JO 90UE||I8AINS UO paseq “6°9) [eulBiew yum sa01nosal Jo |9A8] Juedliubis e alinbal 0} pabpnl si uoeulwis}ep pajieep v
Jebeuew wolsAs syl Aq pajewnsa | e
Sem Spuewap J0 Jaquinu ay} ‘papn[oul 89 Jou pinoys Bunss) soueusUIEW-}SOd WOJ) SPUBLISP [eUOKIPPY
uay) ‘s|qejieAe Jou sem aoualadxa spuewsap |euoijesado
Bunesado |enjoe | "walsAs sjusuodwod I8Y}0 UO SoUBUSUIBW IO S)S8) 9OUR||IDAINS
oyoads e 1o} a|gejieAe Ji (eyep S)oe aoueUdUIBW
a|ny aoueusjuiely 6'8) sousuadxa S1$9) 9oue||I9AINS
Bunesado |enjoe uo paseq :oi109ds jueld apnjoul 0} spuewap
S| spuewap Jo Jaquinu 8yl ‘19l ION 10 Jaqwinu jusuodwod Agpue)s ay) Buluiwislap Joy pasn ABojopoyiaw sy} Juswinoop pue Aojdwg 90-vd
‘suoneoldde
"JUBISSaSSE YSI | ¥H7] 0} 10edwi ON 1SOW 10} AIBSS908U PaIapISUOD J0U SI SIYL “pJepuels ay) yim aoueljdwod 1oujs oq pjnom 43H
‘'sainpadold aoueusjuiew ouoads Jojeniui-aud yoes 4o} suoneounuenb ouoads apnjoul 0} yH Jojeniul-aud ay) o) apesbdn 9)qissod
uo paseq ale suoneiNOed d3H | e
Joleniu-aild ‘wvdd SANDD 8y Joy ‘suonoe uewny Jojeniui-}sod pue Jojeniul-aid yjoq Joj 8oealul sulyoew-uewny
pajen|eAs pue palljuapl uaaq aney SE ||oM SE S|0Jju09 SAljeJISIUIWpPE pue sainpadold uapum jueld Jo Ajjenb ayy Jo Juswissasse
Sd3H Jojeniui-aad 0G JOAQ 1B ue apnjoul pinoys sajepdn Yy d @injny ‘synsal yyH ayj joedwi Ajueoiiubis jou [m siy} ybnoyyy €a-4H
S31vddn vid V102 ANV V0L0Z Sdvo ds NSV
OD 9NIMOT104 3719vII1ddVv

NOILNTOST/(1)SNLVLS

S1OVdINI T3A0IN V¥d ANV SNOILNTOSAY ‘SdVO AUVANVLS SNV/ANSY

I~V 318Vl

Koenbapy |esiuys9a] vid — v Xipuaddy

[eAsa3ul 1371 SANDD 2y3 Buipuajx3 jo Juswssassy joedwy ysiy




910¢/12/.-€66¢1-000'0€CCEHMOL

cl-v

"JUBWSSasSe Sl | ¥ 03 10edwi oN
00QSJON 4| 84} JO |-¢'g 8|qe] pue
€' SUONO8S Ul pajuswWNoop si siy |
‘piepuels Ydd SNV/3NSY 8y woly
uaye) eLIg)lIo 8y} JO SI0W 10 U0 Uo
paseq S| Suoieoo| pooy} jo Bulusaios
ayl -ojendoidde aq oy pabpn(

aJe pasn euajlo Bulusalos ayl 1o

“Jow s| Juswalinbai €7-0S4| 9y} }ey} 8duapiuod sapiaoid pue

smalnal Jsad je paydasoe usaq sey 4dDD SAIOHISaI 10w Jo asn sy "J| Jenoided e oy 4Q0 duy
Bunenojes uaym 4o Buniwil }sow a8y} Jo pesisul SdaOD [BNPIAIpUI Jo ash ay} sI ey} ‘ssaooud
Buiuaaios ay} uo 1oedwi |enualod e sey elsiud Bulusalds ay) JO SUO ‘ISABMOH ‘pJepuels Yid
SNV/3NSY 8y} Wolj usye} eLIs}o 8y} JO 8I0W O BUO U0 paseq SI SUoljed0| pooys Jo Bulusalos ay |

'¢V-0OSdl pue Ly-0Os4l
ul pajsi| Buipooyy Jo s804nos [enusjod 8y} JO BUOU YIM Seale Pooj} JN0 UssIos 0} s8)els £7-0S4|

€V-OSd|

"JUBWISSOSSE XSl | ¥7| 0} 10edwi ON
‘sisAjeue Auiepaoun oujdweled
poddns o} sawi Ajjigejieaeun

J0} uonewlojul Ayureussun apinoid
0} paJinbai jou aJe jpuuosiad jue|d
‘sawl} AJljigejieAeun aoueusjuliew

u1 abued [enusiod sy} Jo Jueziuboo
aJte Aay 1ey) Ajuan oy |puuosiad
jue|d Buimainiaiul Aq || Aiobajen
Ajjigede) syesw ¢10-va S 1N

"synsal
aAleyuenb Jo aAne)enb vy d 8y Jeje Ajjueoyiubis 0} paispiSu0D 10U SI {S 8y} WOy UORRIASP SIUL

"JoB 8ouBUBjUIEW
Jad Ajjigejieaeun jo sajewnsa Ajurepaoun ajelauab o) pawiopad aiom yels jueld Jo SMaIAIBIUI ON

€10-vd

"JUBWISSOSSE XSl | ¥7| 0} 1oedwi ON
"Suoljen|eAd ased AJAIJISUSS By}
pue uoien|eAd ased aseq ay) Yjoq
10} sanjigeqold ainjie} pue sepow
ain|ie} pajeloosse ay} uo sainpasold
1S9] 90UB||I2AINS PASIASI BU}

10 10edwW| 8y} S8jen|eAd uolen|eAs
3SI UOISUBIXd 1S 8yl ‘Sspuewap
10 Jaqwinu pajew}sa ay} 0} Joadsal
yum sapow aJnjie; ajendoldde sy
ssalppe 0} pabpn( ale sainpasooid
159} 9oUE||IoAINS Y] 19N 10N

*J10} paJUN022ke 8q os|e pjnoys uswdinba uo spuewap pauue|dun Jo S}NSal 8y "pPalsa) Ajny
aJe Jey) sepow ainjie} 8y} 1o} ejep apnjou| ‘sainpadsold ay) Aq palsal Ajjn} ale jey} sapow ainjie}
Ile Ajyuspi pue sainpaoold 1s8} 8oue|IoAINs MaIAY ‘Alejelidoldde pajuswinoop ag pjnoys pue
‘01D-Vvd 40 sluswalinbal 8y} ||yINs PINOYS ejep 18} aoue|jIoAlns Buisn Juswdojaaap ejep alnjie4

0L0-vd

‘JUBWISSaSSE XSl | H7| 0} 10edwi ON
"ojel ainjie} Agpuels

ay) bunenojeo uoy Agpue)s ul a1om
sjuauodwod ey} awi} 8y} ayewnsa
Aj@1endoidde oy pabpnl si jopow yyd
8yl | Mobeye) Ayjgede) syee|y

"(010-V¥Sd 00)
300Qa]ON eje( juauodwon ayj ul Ajpjeudoidde payuswnoop aq pjnoys siy| "Splodal [euonjesado
jueld uo Agpuejs ul aiam sjusuodwod jey) awi ay} aseq pinoys juswdojdaaap ejep ainjie) Agpueis

80-vd

$31vddn vid Vv10Z ANV V0102
00 OSNIMOT104
NOILNTOST/(1)SNLVLS

SdvO

AS NSV
3718voIlddVv

S1OVdINI T3A0IN V¥d ANV SNOILNTOSAY ‘SdVO AUVANVLS SNV/ANSY

I~V 318Vl

Koenbapy |esiuys9a] vid — v Xipuaddy

[eAsa3ul 1371 SANDD 2y3 Buipuajx3 jo Juswssassy joedwy ysiy




910¢/12/.-€66¢1-000'0€CCEHMOL

€l-v

"JUBLUSSaSSE ¥SII | &1] 01 10edwi ON
‘pJepuels vHd SNY/INSY

UlIM Ju)SISuoo aousnbas

1uspIooe JuedIubls pue ‘18sino
1ueoliubis ‘JuaAe oiseq jueoliubis
JO UONIULSP BY) SSPN[OUl 300]SION

"V¥d DD 8y} ul pajdope aie plepuels Ydd JNSY Y} Ul pasn uoniulyap ayL

‘sishleue 4437 pue 400 8yy
u1 eousnbaes uoissalboid Juspiooe Jueoyiubis pue ‘@ousnbaes juspiooe Jueoyiubis ‘1esino Jueosliubis

Alewwng ay} Jo |°¢ uonoas BN ‘JuaAe oISeq jueolyubis 1o} pasn uoliulap dAlle}uUBNb By} SjJuUBWNIOp pJepuelS YHd JNSY dul 94-NO
"JUBWISSOSSE XSl | ¥7| 0} 10edwi ON
(£00-¥Sd-D0 “00g8)oN
afsiulwIsieQ) suonewl| dyviN «
(¥10-vSd-00D
‘J00g8I0N uonesyuend
10 | xipuaddy) suoneywl| 14y ‘(Aurepaoun jo saaunos Ay pue suondwnsse Aay Buijuswnoop
"uoleuBWNO0( |9poW Y d 10} S “9'1) 4-NO 0} asuodsal uj paulap ||om 8q 0} pajoadxe aie suoleywl| oioads jueld
8y} u1 payyuapl ase suonduwnsse
pue suonejul| |spow Vdd 00 1PN ‘suojjeoljdde joedwi pjnom jey} suoepwll 1NJNNDOA O} S8els G4-NO S4-NO
"SPOOJ4 84} 40} S4dD @Y} Swns Jayiel Ing 4dDD Buipunog ayj 8sn Jou S80p poylow jualind ayl
"JUBISSaSSE Sl | H7| 0} 10edwi oN
‘ajeudoidde aq o} pabpn( ‘6-21 ey} ss9| sl 4aDD Buipunog ay) uodn paseq paje|nojed eale pooj} e J0} SOLIBUSIS
aJe pasn euaduo Buiusslos ay| 1o pooy} Jo saouanbaly Jo wns ay) Jo 1onpoud By} JI PaUSSIOS 8g UeD Bale POOj} B Jey} Sa)els £v-ND4 ev-NO4l
"JUBWISSOSSE XSl | ¥7| 0} 10edwi ON
‘pohesds ‘uoljejusNsUl
8e Jey} sjuswinysul jo Ajjigeainins uo Aeids Joy oa1B1pad s|qeuoseal e se D 10} USNE} HPID "POsSn SEM HS SIU} YdIym
10} pepnjoul S1IpaId Ou eYY | ) paynuspl 8seo Ajuo ayy sem sy "uopisod siu Aysnl o} siskjeue Jo ejep ou si aiay} ‘Alleuoippy
2)eolpul 0} payLe s (21.0-YSd-00)
}00Qaj}0N @C_UOO_H_ |eulaju| .«C@EO@UD_‘“CQQXQ J0J pJepuels oy} }J@oaWl JoU s20p
DD 9y Jo £'¢1°2'z Ul uonduosep sy | uonejuswnisul 1oy Ajjigesado Jo uondwinsaid siy} JO UOHEBUBWNOO0P By “UOKElUBWNIISUI Uo Aeids
‘uonenieny Jo} 9a1Bipad a|qeuoseal e se T 10} PaJd SaYe)} YdIUm Z10-YSd-DD POMBIASI SISMBINSI 199
poo|4 [eulaju] uo sauldpinb Y443
3} YHIM JUS]SISUOD ain|ie} pauwnsse
ue si Juaswdinba pakeids uo 1oedwi uawbpnl padxa pue ‘sisAjeue Buussuibus
Aeuds Jo 10913 "pajewnsa sijoedwl ‘elep |euolnjesado Jo )93 Jo uoneuiquiod ajeldoidde ue Aq pauoddns i Ajuo swisiueydoaw ain|ie}
Aeuds jo (eouesip) @buey 19|\ | psonpul-pooy 0} enp Ajjiqrdeosns ainjie) ypm sOSS JO Ajjiqesado Joj Jpaid 9xe) 0} solels /-NSH| /V-NS4I
S31vddn vid V102 ANV V0L0Z Sdvo yS ANSY
J0 9NIMOT104 379voIlddVv

NOILNTOST/(1)SNLVLS

S1OVdINI T3A0IN V¥d ANV SNOILNTOSAY ‘SdVO AUVANVLS SNV/ANSY

I~V 318Vl

Koenbapy |esiuys9a] vid — v Xipuaddy
leAsdiu] 1471 SANDD @y} Buipua)x3 jo Juswssassy joedw| ysiy




910¢/12/.-€66¢1-000'0€CCEHMOL vi-v

‘syuswalinbai || A10Ba)jeD sjesw YS dy) pue passaippe usaq sey deb Y syj sejedlpul 19N, JO SNEIS ()

‘L-V 9|qeL 0} SjoN

"JUBISSaSSE XSl | H7| 0} 10edwi ON
‘plepuelS Ydd SNV/INSY
UHMm jusjsisuod eousnbes "'Vdd D0 8y} Ul psjdope aie piepuels Ydd JINSY ey} ul pasn uoniuyep sy
juepiooe jueoyiubis pue 4esno | e
eoyiubis quans oiseq jueolyiubis 'sisAleue 4437 pue 4gD 8y}
JO UonIULBP By} SBPN[OUl YOOJdJON ul @ouanbas uoissalboud juapiooe ueoyiubis pue ‘eouanbas juapiooe Jueollubis ‘1osino Jueoliubis
Alewwng ay} Jo |'¢ uooas ‘19N ‘JuaA® oISeq JueolIubIS 0} pasn UoRIULBpP dAllBIIUBND BY} SJUBWNOOP pJepuels VYHd JNSY dul 99-31
S31vadn Vidd V102 ANV V0102 Sdvo ds NSV
OD 9NIMOT104 3719vII1ddVv
NOILNT0S3d/()SNLVLS
S1OVdINI T3AOIN Vid ANV SNOILNTOSTY ‘SdVO QUVANV.LS SNV/INSY
IV 3718Vl

Koenbapy |esiuys9a] vid — v Xipuaddy
leAsdiu] 1471 SANDD @y} Buipua)x3 jo Juswssassy joedw| ysiy



Risk Impact Assessment of Extending the QCNPS ILRT Interval
Appendix A — PRA Technical Adequacy

A.2.6 External Events

Although EPRI report 1018243 [A.8] recommends a quantitative assessment of the
contribution of external events (for example, fire and seismic) where a model of
sufficient quality exists, it also recognizes that the external events assessment can be
taken from existing, previously submitted and approved analyses or another alternate
method of assessing an order of magnitude estimate for contribution of the external
event to the impact of the changed interval. Based on this, currently available
information for external events models was referenced, and a multiplier was applied to
the internal events results based on the available external events information. This is

further discussed in Section 5.7 of the risk assessment.

A.2.7 PRA Quality Summary

Based on the above, the QC PRA is of sufficient quality and scope for this application.
The modeling is detailed; including a comprehensive set of initiating events (transients,
LOCAs, and support system failures) including internal flood, system modeling, human
reliability analysis and common cause evaluations. The QC PRA technical capability
evaluations and the maintenance and update processes described above provide a
robust basis for concluding that these PRA models are suitable for use in the risk-

informed process used for this application.

A.2.8 Identification of Key Assumptions

The methodology employed in this risk assessment followed the EPRI guidance as
previously approved by the NRC. The analysis included the incorporation of several
sensitivity studies and factored in the potential impacts from external events in a
bounding fashion. None of the sensitivity studies or bounding analysis indicated any
source of uncertainty or modeling assumption that would have resulted in exceeding the
acceptance guidelines. Since the accepted process utilizes a bounding analysis
approach which is mostly driven by that CDF contribution which does not already lead

to LERF, there are no identified key assumptions or sources of uncertainty for this

A-15 1GWH32230.000-12993-7/21/2016
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application (i.e. those which would change the conclusions from the risk assessment

results presented here).

A3

SUMMARY

A PRA technical adequacy evaluation was performed consistent with the requirements

of RG-1.200, Revision 2. This evaluation combined with the details of the results of this

analysis demonstrates with reasonable assurance that the proposed extension to the

ILRT interval for QCNPS Unit 1 and Unit 2 to fifteen years satisfies the risk acceptance
guidelines in RG 1.174.

A4
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