UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

December 18, 2014

Mr. Michael J. Pacilio

President and Chief Nuclear Officer
Exelon Generation Company, LLC
4300 Winfield Road

Warrenville, IL 60555

SUBJECT: PEACH BOTTOM ATOMIC POWER STATION, UNITS 2 AND 3 - SAFETY
EVALUATION OF EMERGENCY RELIEF REQUEST ASSOCIATED WITH
DEFERRAL OF EMERGENCY SERVICE WATER SYSTEM REPAIR
(TAC NOS. MF4683 AND MF4684)

Dear Mr. Pacilio:

By two letters dated August 24, 2014, (Agencywide Documents Access and Management
System (ADAMS) Accession Nos. ML14245A050 and ML14237A178), Exelon Generating
Company, LLC (Exelon, the licensee) submitted an emergency relief request which proposed an
alternative to certain requirements of Section Xl of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code (Code) for Peach Bottom Atomic Power
Station (PBAPS), Units 2 and 3. Specifically, pursuant to Title 10 of the Code of Federal
Regulations (10 CFR) Section 50.55a(a)(3)(ii), the licensee requested the use of modified ASME
Code Case N-513-3 to permit deferral of a repair of a pin hole leak, in an emergency service
water system piping elbow, until the conclusion of the PBAPS, Unit 2, refueling outage
scheduled for fall 2014,

The Nuclear Regulatory Commission (NRC) staff completed its review of the emergency relief
request and provided verbal authorization of the proposed alternative in a conference call with
Exelon on August 24, 2014. The NRC staff issued a summary of the conference call on
August 26, 2014 (ADAMS Accession No. ML14237A434). The principal NRC Office of Nuclear
Reactor Regulation staff members who participated in the conference call with Mr. Thomas
Loomis and other members of the Exelon staff included:

Mr. David W. Alley Chief, Component Performance, Non-Destructive Examination and
Testing Branch
Division of Engineering

M. Robert G. Schaaf Acting Chief, Plant Licensing Branch |-2
Division of Operating Reactor Licensing

Mr. Richard B. Ennis Senior Project Manager, Plant Licensing Branch I-2,
Division of Operating Reactor Licensing
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The enclosed Safety Evaluation (SE) documents the basis on which the NRC staff verbally
authorized the proposed alternative. As discussed in the SE, the NRC staff concluded that the
proposed alternative provides reasonable assurance of the structural integrity of the subject
elbow. The NRC staff finds that complying with the specified ASME Code requirements would
result in hardship or unusual difficulty without a compensating increase in the level of quality and
safety. Accordingly, the NRC staff concluded that the licensee has adequately addressed all of
the regulatory requirements set forth in 10 CFR 50.55a(a)(3)(ii) and is in compliance with the
requirements of the ASME Code, Section XI, for which relief was not requested. Therefore, the
NRC staff authorized the use of the emergency relief request until the acceptance criteria,
contained in ASME Code Case N-513-3 or in the licensee's submittal, are exceeded or until the
end of the fall 2014 refueling outage for PBAPS, Unit 2, whichever occurs first.

All other ASME Code, Section X| requirements for which relief was not specifically requested

and approved in this relief request remains applicable, including third-party review by the
authorized Nuclear Inservice Inspector.

If you have any questions concerning this matter, please contact the PBAPS Project Manager,
Mr. Richard Ennis, at (301) 415-1420.

Sincerely,

Meena K. Khanna, Chief

Plant Licensing Branch [-2

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Docket Nos. 50-277 and 50-278

Enclosure:
Safety Evaluation

cc w/encl: Distribution via ListServ



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

EMERGENCY RELIEF REQUEST ASSOCIATED WITH DEFERRAL OF

EMERGENCY SERVICE WATER SYSTEM PIPING REPAIR

PEACH BOTTOM ATOMIC POWER STATION, UNITS 2 AND 3

EXELON GENERATING COMPANY

DOCKET NOS. 50-277 AND 50-278

1.0 INTRODUCTION

By two letters dated August 24, 2014, (Agencywide Documents Access and Management
System (ADAMS) Accession Nos. ML14245A050 and ML14237A178), Exelon Generating
Company, LLC (Exelon, the licensee) submitted an emergency relief request which proposed an
alternative to certain requirements of Section Xl of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code (Code) for Peach Bottom Atomic Power
Station (PBAPS), Units 2 and 3. Specifically, pursuant to Title 10 of the Code of Federal
Regulations (10 CFR) Section 50.55a(a)(3)(ii), the licensee requested the use of modified ASME
Code Case N-513-3 to permit deferral of a repair of a pin hole leak, in an emergency service
water (ESW) system piping elbow, until the conclusion of the PBAPS, Unit 2, refueling outage
scheduled for fall 2014. The ESW system is common to PBAPS, Units 2 and 3.

The Nuclear Regulatory Commission (NRC) staff completed its review of the emergency relief
request and provided verbal authorization of the proposed alternative in a conference call with
Exelon on August 24, 2014. The NRC staff issued a summary of the conference call on
August 26, 2014 (ADAMS Accession No. ML14237A434). This safety evaluation (SE)
documents the NRC staff's detailed technical basis for the verbal authorization.

2.0 REGULATORY EVALUATION

In the relief request, the licensee requests authorization of an alternative to the requirements of
article IWD-3120(b) of Section Xl of the ASME Code pursuant to 10 CFR 50.55a(a)(3)(ii).

Article IWD-3120(b) of the ASME Code, Section Xl, 2001 Edition, through 2003 Addenda,
requires that unacceptable flaws in ASME Code Class components be corrected by
repair/replacement activity or be accepted by supplemental examination and flaw evaluation, to
the extent necessary to meet the acceptance standards in ASME Code Section XI, Article IWC-
3000.

Enclosure
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Adherence to Section Xl of the ASME Code is mandated by 10 CFR 50.55a(g)(4), which states,
in part, that ASME Code Class 1, 2, and 3 components (including supports) will meet the
requirements, except the design and access provisions and the pre-service examination
requirements, set forth in the ASME Code, Section XI.

The regulations in 10 CFR 50.55a(a)(3) state, in part, that alternatives to the requirements of
paragraph (g) of 10 CFR 50.55a may be used, when authorized by the NRC, if the licensee
demonstrates that: (i) the proposed alternative provides an acceptable level of quality and safety;
or (i) compliance with the specified requirements would result in hardship or unusual difficulty
without a compensating increase in the level of quality and safety.

Based on the above, and subject to the following technical evaluation, the NRC staff finds that
regulatory authority exists for the licensee to request the use of an alternative and the NRC to
authorize the proposed alternative.

3.0 TECHNICAL EVALUATION

SE Sections 3.1 through 3.6 provide a description of the licensee’s relief request. SE Section
3.7 provides the NRC staff’s evaluation of the relief request.

3.1 ASME Code Component Affected

ASME Code Class 3, 90 degree elbow in ESW system between check valve CHK-2-33-513 and
hand valve HV-2-33-502.

Examination Category D-B, Examination Item Number D2.10

6-inch ferritic steel standard wall 90 degree elbow 0.280-inch nominal thickness
Design Code ASME B31.1 - 1967

Design pressure 150 pounds per square inch gage

Design temperature 100 °F

3.2 Applicable Code Edition and Addenda

The applicable ASME Section XI Code Edition and Addenda for PBAPS, Units 2 and 3, is the
2001 Edition, through 2003 Addenda. The fourth inservice inspection interval began
November 5, 2008, and will conclude November 4, 2018.

3.3 Applicable Code Requirement

The licensee stated that subparagraph IWD-3120(b), “Inservice Examinations,” of the ASME
Code, Section Xl, 2001 Edition, through 2003 Addenda, requires that unacceptable flaws in
ASME Code Class components be corrected by repair/replacement activity or be accepted by
supplemental examination and flaw evaluation, to the extent necessary to meet the acceptance
standards in ASME Code Section XI, Article IWC-3000, “Acceptance Standards.” In regard to
the flaw evaluation, IWD-3500, “Acceptance Standards” for Class 3 components, states that the
requirements of IWC-3500, “Acceptance Standards” for Class 2 components, may be used.
Additionally, IWA-4000, “Repair/Replacement Activities,” describes the repair/replacement
activities to correct an unacceptable flaw.
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The licensee further stated that the ASME Code does not include analytical evaluation criteria
for acceptance of through-wall flaws in pressure retaining base material of ferritic pipe or fittings.
ASME Code Case N-513-3, “Evaluation Criteria for Temporary Acceptance of Flaws in Moderate
Energy Class 2 or 3 Piping Section XI, Division 1,” provides analytical evaluation rules for
temporary acceptance of flaws in piping. However, Code Case N-513-3 does not apply to
through-wall flaws located in the pressure retaining base material of pipe fittings such as elbows.
The NRC has conditionally approved the code case in Regulatory Guide 1.147, “Inservice
Inspection Code Case Acceptability, ASME Section XI, Division 1,” Revision 16 (ADAMS
Accession No. ML101800536).

3.4 Reason for Request

On August 23, 2014, the licensee identified a through-wall non-planar flaw (pin hole) in the mid-
extrados of the elbow between ESW hand valve HV-2-33-502 and check valve CHK-2-33-513 in
the Reactor Building Closed Cooling Water room in a 6-inch header. The leakage was
measured to be approximately 3 milliliters (ml) per minute (about 10 drops per minute).

The licensee characterized the flaw as approximately 0.6 inches in diameter (below Code
minimum thickness) with a pinhole extending through the pipe wall, but not beyond the extrados
of the elbow. According to the licensee, there are no other non-planar flaws requiring group
evaluations per ASME Code Case N-513-3, Section 3.2. The licensee stated that the remaining
piping beyond the flaw is sufficient to maintain a pressure-retaining boundary and postulated
leakage does not exceed operability margins. The licensee noted that the pin hole is the result
of isolated pitting of carbon steel materials resulting from under deposit corrosion influenced by
microbial activity and intermittent flow in raw water piping. The licensee maintained that such
corrosion indications are limited to localized areas under plant conditions and do not manifest in
general thinning, cracking, or other prompt structural failure precursors. According to the
licensee, the isolated corrosion area can be reliably monitored to ensure flow and structural
integrity are maintained.

The plant Technical Specifications (TSs) require the ESW system to supply cooling water to
various coolers during various design basis accident conditions. TS 3.7.2, “Emergency Service
Water (ESW) System and Normal Heat Sink,” Limiting Condition for Operation (LCO), requires
“two ESW subsystems and normal heat sink shall be OPERABLE.” At 13:00 on August 23,
2014, after identifying the pinhole leak, the licensee declared both ESW subsystems inoperable,
which required both units to be in Mode 3 in 12 hours, and Mode 4 in 36 hours. At 19:22 on
August 23, 2014, the NRC verbally granted a Notice of Enforcement Discretion (NOED)
extending the time for both units to be in Mode 3 from 12 hours to 60 hours. The additional

48 hours was requested to allow the licensee to evaluate possible repairs or to complete
calculations to support a relief request. The granting of the NOED was documented in an NRC
letter dated August 28, 2014 (ADAMS Accession No. ML14240A499).

The ESW piping is designed to seismic Class 1 criteria. The licensee stated that the ESW
piping has sufficient capacity and redundancy so that no single active component failure can
prevent the piping from achieving its safety objective. There are no electrical components in the
general area that would be impacted by spray concerns. This is normally an insulated dead leg
of piping with no known cavitation issues.
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The licensee stated that shutting down both units to repair the elbow unnecessarily cycles the
units and increases the potential of an unnecessary transient, resulting in undue hardship and
that no compensating increase in the level of quality and safety would be gained.

3:5 Proposed Alternative and Basis for Use

In lieu of repair or replacing the degraded elbow, the licensee proposed to use Code Case
N-513-3 to disposition the pin hole in the subject elbow. In addition, the licensee proposed an
alternative to paragraph 1(c) of Code Case N-513-3 that prohibits its application to pipe fittings
such as elbows. The licensee stated that all other provisions of Code Case N-513-3, including
scope expansion and walk-downs, would be followed.

The licensee proposed to use parts of a pending revision to Code Case N-513-3 (i.e., N-513-4)
to accept the flaw in the subject elbow. Code Case N-513-4 provides provisions to analyze flaws
in the elbow, provided the stresses used in the evaluation are adjusted to account for geometric
differences. For elbows, hoop stress is adjusted by considering flaw location and primary stress
due to elbow ovalization from axial loads. For axial stresses, the stress scaling follows the same
approach given in the ASME Code, Section Ill, ND-3600 using stress indices and stress
intensification factors to adjust for the elbow.

As part of the flaw evaluation, the licensee analyzed crack stability to demonstrate that the elbow
has sufficient fracture toughness to stabilize the flaw such that the flaw will not propagate in an
unstable manner. In this approach, the calculated stress intensity factor, K, based on applied
loadings must be less than the allowable fracture toughness, Kic, obtained based on the
material properties of the elbow. The licensee derived a Kic of approximately 95 kips per square
inch (ksi) by square root inch (¥in). The licensee calculated a maximum applied stress
intensification factor, K, of approximately 51 ksivin. Because K;is less than Kic, the licensee
has demonstrated that the through-wall flaw (pin hole) is stable and; therefore, is acceptable.

The licensee also evaluated the subject elbow for the effect of thin wall on the normal piping
stress and compared that to the established design allowable stress for the piping. In this
comparison, the allowable stress of 15,000 pounds per square inch for the fitting material

(ASTM A-234, Grade WPB) was used per the original design code. The licensee calculated a
uniform pipe wall thickness of 0.100 inch, which is acceptable to provide adequate structural
integrity for the design basis loadings. The licensee stated that the only elbow area that is below
0.100 inch is the 0.6-inch diameter flaw. The licensee has demonstrated that the size of the flaw
and the surrounding wall thickness are acceptable for continued operation within the
requirements of the ASME Code Case N-513-3.

3.6 Duration of Proposed Alternative

The licensee proposed the duration of the relief request to be no later than the completion of the
fall 2014 refueling outage or before exceeding the acceptance criteria of Code Case N-513-3
and this relief request, whichever comes first.



3.7 NRC Staff Evaluation

The NRC staff reviewed the licensee’s flaw evaluation, monitoring of the flaw, extent of
condition, flooding analysis, and hardship to determine the structural integrity of the subject
elbow between August 23, 2014, when the leak was identified and the end of the fall 2014
refueling outage.

Flaw Evaluation

The licensee modeled the pin hole as a planar flaw and performed a fracture mechanics
calculation to demonstrate the structural integrity of the elbow. Using the stress intensity factor
of the flaw and the pipe material, the licensee has demonstrated that the pipe material has
sufficient toughness to resist the flaw to propagate suddenly and in an unstable manner. The
NRC staff performed an independent calculation based on the ASME Code, Section XI,
Appendix C method and the licensee supplied loading. The NRC staff verified that the pin hole
will be stable.

Other than the pin hole, the licensee stated that the elbow wall thickness exceeds the minimum
required thickness based on the equation in ASME Code, Section Ill, ND-3640. Based on an
independent calculation, the NRC staff verified that the licensee’s minimum required wall
thickness is acceptable. The NRC staff noted that the entire elbow, except the pin hole, satisfies
the minimum required wall thickness in accordance with the ASME Code, Section Il

The NRC staff calculated that a 6-inch elbow has a surface area of approximate 196 square
inches. The area of the pin hole is 0.28 square inches based on a diameter of 0.6 inches. The
NRC staff finds that the pin hole is sufficiently small in comparison to the overall surface of the
elbow, and that the pin hole would not challenge the structural integrity of the elbow.

The NRC staff finds that the licensee has demonstrated by analysis that the pin hole will not
challenge the structural integrity of the elbow during the effective period of the relief request.
Should the pin hole expand in size, the licensee will monitor the degraded area periodically, as
discussed below.

Monitoring of the Flaw

The licensee has not requested relief from and, therefore, will follow the monitoring requirements
of Code Case N-513-3. Paragraph 2(e) of N-513-3 requires that frequent periodic inspections of
no more than 30 day intervals be performed to determine if flaws are growing and to establish
the time, Taow, at which the detected flaw will reach the allowable size. Paragraph 2(f) of
N-513-3 requires that a daily walk-down be performed to confirm that the analysis conditions
used in the evaluation remain valid. Should the pin hole size grow, Paragraph 2(g) of N-513-3
requires that if examinations reveal the flaw growth rate to be unacceptable, a repair or
replacement shall be performed.

Paragraph 2(h) of N-513-3 requires that repair or replacement shall be performed no later than
when the predicted flaw size from either periodic inspection or by flaw growth analysis exceeds
the acceptance criteria of Section 4 of N-513-3, or the next scheduled outage, whichever occurs
first. Repair or replacement shall be in accordance with IWA-4000 or IWA-7000, respectively.
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The NRC staff finds that, in addition to the flaw evaluation, the monitoring of the flaw as required
by N-513-3 will provide reasonable assurance of the structural integrity of the elbow.

Extent of Condition

The licensee stated that the extent of condition inspection did not identify other degradation in
the subject piping.

Flooding Analysis

The licensee stated that there are no electrical components in the general area that would be
impacted by spray concerns. The licensee further stated that if the leak rate exceeds 5 gallons
per minute (gpm), it will isolate the leak and take the required LCO actions in the plant TSs. The
licensee noted that the room where the pipe leak is located is equipped with floor drains, and a 5
gpm leak rate will not result in a flooding impact to safety related equipment. The NRC staff
finds that a current leak rate of 3 mL per minute would not result in a flooding concern. Should
the leak rate increase, the licensee has limited the leak rate to 5 gpm and will take corrective
actions. In addition, paragraph 2(g) of N-513-3 requires the licensee to perform a Code
repair/replacement.

Hardship Justification

The NRC staff finds that shutting down both units to repair the elbow would cycle the units and
increases the potential of an unnecessary transient, resulting in undue hardship. The NRC staff
further finds that the leakage is small and the elbow will continuously maintain its structural
integrity based on the above evaluation. Therefore, the NRC staff determines that no
compensating increase in the level of quality and safety would be gained by performing a Code
repair at the time of discovery of the leakage.

4.0 CONCLUSION

As set forth above, the NRC staff finds that the proposed alternative provides reasonable
assurance of the structural integrity of the subject elbow. The NRC staff finds that complying
with the specified ASME Code requirements would result in hardship or unusual difficulty without
a compensating increase in the level of quality and safety. Accordingly, the NRC staff concludes
that the licensee has adequately addressed all of the regulatory requirements set forth in

10 CFR 50.55a(a)(3)(ii) and is in compliance with the requirements of the ASME Code,

Section Xl for which relief was not requested. Therefore, the NRC staff authorizes the use of the
emergency relief request until the acceptance criteria, contained in ASME Code Case N-513-3
or in the licensee's submittal, are exceeded or until the end of the fall 2014 refueling outage for
PBAPS, Unit 2, whichever occurs first.
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All other ASME Code, Section XI requirements for which relief was not specifically requested
and approved in this relief request remains applicable, including third-party review by the
authorized Nuclear Inservice Inspector.

Principal Contributor: John Tsao

Date: December 18, 2014
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The enclosed Safety Evaluation (SE) documents the basis on which the NRC staff verbally
authorized the proposed alternative. As discussed in the SE, the NRC staff concluded that the
proposed alternative provides reasonable assurance of the structural integrity of the subject
elbow. The NRC staff finds that complying with the specified ASME Code requirements would
result in hardship or unusual difficulty without a compensating increase in the level of quality and
safety. Accordingly, the NRC staff concluded that the licensee has adequately addressed all of
the regulatory requirements set forth in 10 CFR 50.55a(a)(3)(ii) and is in compliance with the
requirements of the ASME Code, Section Xl, for which relief was not requested. Therefore, the
NRC staff authorized the use of the emergency relief request until the acceptance criteria,
contained in ASME Code Case N-513-3 or in the licensee's submittal, are exceeded or until the
end of the fall 2014 refueling outage for PBAPS, Unit 2, whichever occurs first.

All other ASME Code, Section Xl requirements for which relief was not specifically requested
and approved in this relief request remains applicable, including third-party review by the
authorized Nuclear Inservice Inspector.

If you have any questions concerning this matter, please contact the PBAPS Project Manager,
Mr. Richard Ennis, at (301) 415-1420.

Sincerely,

/RA/

Meena K. Khanna, Chief

Plant Licensing Branch [-2

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
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