
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

Mr. John A. Dent, Jr. 
Vice President 
Entergy Nuclear Operations, Inc. 
Pilgrim Nuclear Power Station 
600 Rocky Hill Road 
Plymouth, MA 02360 

Septemer 30, 2014 

SUBJECT: PILGRIM NUCLEAR POWER PLANT- RELIEF REQUEST PRR-25 REGARDING 
A SALT SERVICE WATER SYSTEM PIPE REPAIR (TAC NO. MF3558) 

Dear Mr. Dent: 

By letter dated March 5, 2014, as supplemented by letter dated March 25, 2014, Entergy 
Nuclear Operations, Inc., the licensee, submitted Relief Request PRR-25 for authorization of a 
proposed alternative to certain requirements of the American Society of Mechanical Engineer 
Boiler and Pressure Vessel Code (ASME Code), Section XI, Article IWD-3000 for Pilgrim 
Nuclear Power Station (Pilgrim). Specifically, the licensee proposed to use alternate analytical 
evaluation criteria for acceptance of through-wall flaws for the rubber lined carbon steel salt 
service water system pipe spool JF29-8-4 until the next refueling outage, currently scheduled for 
April 2015. Pursuant to Title 10 of the Code of Federal Regulations (1 0 CFR) Section 
50.55a(a)(3)(ii), the licensee requested to use the proposed alternative on the basis that 
compliance with the specified requirement would result in hardship or unusual difficulty without a 
compensating increase of the level of quality and safety. 

The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed PRR-25 and determined 
that the proposed alternative provides reasonable assurance of structural integrity or leak 
tightness of the service water system pipe spool JF29-8-4 and that complying with the specified 
requirement would result in hardship or unusual difficulty without a compensating increase in the 
level of quality and safety. Accordingly, the NRC staff has concluded that the licensee 
adequately addressed all of the regulatory requirements set fort~ in 10 CFR 50.55a(a)(3)(ii). 
Therefore, pursuant to 10 CFR 50.55a(a)(3)(ii), the NRC staff has authorized the licensee's 
proposed alternative, as described in PRR-25, at Pilgrim for a period of time not to extend 
beyond the end of the next refueling outage, which is currently schedule for April 2015. 

All other ASME Code, Section XI requirements for which relief was not specifically requested 
and approved in the subject request for relief remain applicable, including the third party review 
by the Authorized Nuclear In-service Inspector. 
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On March 26, 2014, the NRC staff granted verbal authorization of the proposed alternative due 
to potential stresses on the plant's systems, structures, and components from a shutdown to 
perform an ASME Code repair. The safety evaluation is enclosed. 

If you have any questions, please contact the Pilgrim Project Manager, Nadiyah Morgan, at 
(301) 415-1016. 

Docket No. 50-293 

Enclosure: 
As stated 

cc w/encl: Distribution via Listserv 

Sincerely, 

Benjamin Beasley, Chief 
Plant Licensing Branch 1-1 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELIEF REQUEST PRR-25 

REGARDING A SALT SERVICE WATER SYSTEM PIPE REPAIR 

ENTERGY NUCLEAR OPERATIONS, INC. 

PILGRIM NUCLEAR POWER STATION 

DOCKET NO. 50-293 

1.0 INTRODUCTION 

By letter dated March 5, 2014, (Agencywide Document Access and Management System 
(ADAMS) Accession No. ML 14073A059) as supplemented by letter dated March 25, 2014, 
(ADAMS Accession No. ML 14091A407) Entergy Nuclear Operations, Inc., the licensee, 
submitted Relief Request PRR-25 for authorization of a proposed alternative to certain 
requirements of the American Society of Mechanical Engineer Boiler and Pressure Vessel Code 
(ASME Code), Section XI, Article IWD-3000 for Pilgrim Nuclear Power Station (Pilgrim). 

Specifically, the licensee proposed to use alternate analytical evaluation criteria for acceptance 
of through-wall flaws for the rubber lined carbon steel salt service water system pipe spool 
JF29-8-4 until the next refueling outage, currently scheduled for April 2015. Pursuant to Title 10 
of the Code of Federal Regulations (1 0 CFR) Section 50.55a(a)(3)(ii), the licensee requested to 
use the proposed alternative on the basis that compliance with the specified requirement would 
result in hardship or unusual difficulty without a compensating increase of the level of quality 
and safety. 

2.0 REGULATORY EVALUATION 

Adherence to articles IWD-3600 and IWA-4000 of Section XI of the ASME Code is mandated by 
10 CFR 50.55a(g)(4) which states, in part, that throughout the service life of a boiling or 
pressurized water-cooled nuclear power facility, components (including supports) which are 
classified as ASME Code Class 1, Class 2, and Class 3 must meet the requirements, except 
design and access provisions and pre-service examination requirements, set forth in Section XI 
of editions and addenda of the ASME Boiler and Pressure Vessel Code. 

The regulations at 10 CFR 50.55a(a)(3) states, 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 alternatives would provide an acceptable level of quality 
and safety or (ii) compliance with the specified requirements would result in hardship or unusual 
difficulty without a compensating increase in the level of quality and safety. 

Enclosure 
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Based on the above, and subject to the technical evaluation which follows, the NRC staff finds 
that regulatory authority exists to authorize an alternative to articles IWA-4000 and IWD-3600 of 
Section XI of the ASME Code, as requested by the licensee. 

3.0 TECHNICAL EVALUATION 

3.1 Relief Request PRR-25 

Pursuant to 10 CFR 50.55a(a)(3)(ii), the licensee requested authorization of a proposed 
alternative to Article IWD-3000 of ASME Code, Section XI, 2001 Edition through the 2003 
Addenda. 

The licensee proposed to use alternate analytical evaluation criteria for acceptance of through
wall flaws in the salt service water system pipe spool (elbow) JF29-8-4, 18-inch rubber lined 
ASTM A-234 Grade WPB Carbon steel at Pilgrim. 

Reason for Request 

In PRR-25, the licensee stated that on or about February 24, 2014, leakage of approximately 60 
drops per minute was discovered coming from a hole of approximately 3/8-inch in diameter on 
the extrados of the subject component. The subject component is an 18-inch schedule 20 
(nominal wall thickness 0.312-inch), rubber lined carbon steel elbow. It is located downstream 
of all heat exchangers or other restrictions in the piping system. The purpose of the elbow and 
all downstream piping is solely to return water, which has accomplished its cooling function, to 
Cape Cod Bay. The licensee stated that the system design pressure is 10 pounds per square 
inch (psi) and at this location, the system operating pressure is 2 psi. The licensee indicated 
that it had conducted an ultrasonic examination (UT) of the area surrounding the leak and had 
identified significant thinning only in an area approximately 4 inches in diameter surrounding the 
leak location and in an adjacent area approximately 1.5 inches square. The licensee proposed 
that the observed leak rate and loss of material could be explained by a flaw in the rubber lining 
close to, but not directly above, the leak. The licensee postulated that water gained access to 
the pipe base metal at the defect in the rubber lining, seeped between the lining and the pipe to 
a point where the water collected, at which point the water corroded through the pipe. The 
licensee further stated that defects in the rubber lining and pipe corrosion consistent with this 
event have previously been observed. The licensee also indicated that repairs to the rubber 
lining have recently been made in the general area of the observed leakage. Initially, the 
licensee proposed to address this event through the use of an alternate analytic procedure to 
evaluate the structural integrity of the subject elbow without making a repair. 

On or about March 20, 2014, the licensee noted a rapid increase in the leak rate from the 
identified hole in the pipe. The licensee attributed this rapid change to further failure of the 
rubber liner. This change in leak rate exceeded internal plant action limits for leakage. This 
change in leak rate also necessitated the performance of a repair and, thereby, invalidated 
continued use of the previously proposed analytical strategy to address the leak. On or about 
March 22, 2014, the plant initiated the process of repairing the defect by welding in accordance 
with ASME Code Case N-661. This ASME Code Case is approved by the NRC; specific 
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approval for the use of this Code Case from the NRC is not required. Due to the lack of pipe 
wall thickness adjacent to the hole, the attempted repairs were not successfully completed. 
While the repairs were ultimately successful in stopping the leakage, at one point in the repair 
process the leak increased to the point where it threatened to exceed an allowable leak rate 
based on flooding considerations. As a result, the plant entered into a 72 hour limiting condition 
of operation (LCO), as required by plant Technical Specifications. The LCO required that the 
plant either shut down to make permanent repairs in accordance with the ASME Code or seek 
authorization of an alternative to the repair requirements contained in the ASME Code. 

Hardship 

The licensee proposed that performing the ASME Code compliant repairs, during the mid-cycle, 
to the subject component would require the plant to be shut down, which constituted a hardship. 

Licensee's Proposed Alternative and Technical Basis 

For the period of time from approximately February 24, 2014 to March 22, 2014, the licensee 
proposed that the structural integrity could be demonstrated, without the need for repair, through 
the use of an alternative to the analytical procedures to evaluate component structural integrity 
as contained in paragraph IWD-3600 of Section XI of the ASME Code. To meet this objective, 
the licensee proposed to use the analytical procedures and follow on inspection procedures 
contained in ASME Code Case N-513-4. 

The licensee supports the use of the proposed alternative for this period of time based on the 
following: 

1. The method used to demonstrate the structural integrity of the piping system is in 
accordance with industry accepted procedures, i.e., ASME Code Case N-513-4. 

2. The results of the licensee's assessment demonstrate that the actual degraded area is 
much smaller than the size of a postulated degraded area which would be sufficient to 
cause structural failure of the pipe, i.e., the calculations propose that the subject pipe 
would remain structurally sound in the presence of a postulated through wall hole 
extending 10 inches in the axial direction and 8 inches in the circumferential direction. 
The actual degraded area, i.e., combined flaw size as required for ASME Code structural 
calculations does not exceed 5Y4 x 5Y4 inches. 

3. Due to the low pressure of the system (1 0 psi design and 2 psi operating) and the 
presence of a 14-inch dewatering line, any leakage from the subject pipe could be 
managed. 

4. Follow-up inspections were to be conducted in accordance with ASME Code Case 
N-513-4. 

For the period of time from approximately March 22, 2014 until the next scheduled refueling 
outage, the licensee proposed that reasonable assurance of structural and leak tight integrity 
could be provided based on: 
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1. The structural analysis conducted in accordance with ASME Code Case N-513-4; 

2. Weld repairs initiated but not completed under ASME Code Case N-661; 

3. The installation of a seismically qualified mechanical clamp; 

4. Daily walkdowns of the subject component; and 

5. The UT of the subject component would be performed at intervals not to exceed 30 
days. 

The licensee supports the use of the proposed alternative for this period of time based on the 
following: 

1. The non-code weld repair and application of the seismically qualified mechanical clamp 
did not adversely affect the structural integrity of the pipe. As a result the structural 
analysis remains valid, i.e., the postulated flaw required to cause structural failure of the 
pipe is much larger than the current area of degradation. The licensee based this 
conclusion on the small size of the weld repair compared to the critical size of a 
degraded area which would lead to structural failure of the component, as well as the 
low loads applied to the component by the clamp. 

2. The non-code weld repair and application of the seismically qualified mechanical clamp 
would not create a new failure mechanism, such as cracking, which would preclude the 
use of the structural evaluation contained in ASME Code Case N-513-4. The licensee 
based this conclusion on the fact that the base metal and weld metal are both low 
carbon steels that are not generally subject to cracking and the fact that the welding 
electrodes used were low hydrogen electrodes, which are generally not subject to 
hydrogen cracking. 

3. The weld repairs in conjunction with the mechanical clamp have currently resolved the 
issue of leakage from the subject component. 

4. The potential for further degradation of the component has been considered and is not 
expected to be an issue prior to the implementation of permanent ASME Code 
Compliant repairs. The licensee based this conclusion on an analysis in which corrosion 
at a rate of 150 mils per year (1.5 times the maximum observed at the site) failed to 
cause a loss of structural integrity in the subject component prior to the scheduled 
completion of ASME Code compliant repairs. Additionally, the licensee indicated that 
walkdowns of the subject component would be conducted on a daily basis and that UT 
would be conducted at least once every 30 days. 

5. The conduct of welding repairs has not adversely affected the rubber liner. The licensee 
based this conclusion on prior welding experience on water filled rubber lined pipes. 
This experience indicated that, when using the welding procedures in this instance, 
degradation of the rubber liner did not occur as a result of welding. Additionally, the 
licensee indicated that in the event the rubber liner is degraded, the corrosion rate of 



- 5 -

bare steel has been accounted for and that any rubber lining which may become dis
bonded will be transported to Cape Code Bay without fouling any downstream piping 
and without adversely impacting any safety function. 

6. Extent of condition inspections (5 locations) were conducted with no adverse findings. 

3.2 NRC Staff Evaluation 

It should be noted that this safety evaluation addresses two distinct time periods and issues 
which are contained within the licensee's relief request PRR-25. The first portion of PRR-25 
requests authorization to use an alternate analytic procedure to evaluate the structural integrity 
of the subject elbow without making a repair. This portion of the request is applicable from the 
discovery of the leak in the subject component on or about February 24, 2014 until on or about 
March 22, 2014. The second portion of PRR-25 addresses the use of a non-ASME Code 
compliant repair consisting of welding and the installation of a seismically rated mechanical 
clamp. This portion of the request is applicable from the time of installation to the next refueling 
outage, currently scheduled for April 2015. 

Prior to authorizing the proposed alternative under 10 CFR 50.55a(a)(3)(ii), the NRC staff must 
find that the technical information provided in support of the proposed alternative is sufficient to 
demonstrate that compliance with ASME Code Section XI, IWD-3600 and IWA-4000 would 
result in a hardship or unusual difficulty and would not provide a compensating increase in the 
level of quality and safety when compared to the proposed alternative. Additionally, in 
evaluating these criteria, the NRC staff must find that the level of quality and safety afforded by 
the proposed alternative must provide reasonable assurance of the structural integrity and/or 
leak tightness of the subject components. 

In considering the first condition of 10 CFR 50.55a(a)(3)(ii), the NRC staff reviewed the 
licensee's hardship description. The NRC staff finds the statements made by the licensee to be 
reasonable. The NRC staff finds that it is unlikely that ASME Code compliant repairs could be 
made to the subject component within the 72 hour LCO. The NRC staff also finds that shutting 
down the plant, as required by the LCO, constitutes a hardship. 

In considering the second condition of 10 CFR 50.55a(a)(3)(ii), the NRC staff evaluated the 
technical basis for the licensee's proposed alternative. The NRC staff finds no reason to object 
to the technical accuracy and/or sufficiency of any of these statements. 

The NRC staff notes that the use of ASME Code Case N-513-4, as proposed by the licensee, 
has not been approved by the NRC. The NRC staff also notes that the use of ASME Code 
Case N-513-3, which is very similar to Code Case N 513-4, but does not include pipe elbows, 
has been approved by the NRC. In evaluating the acceptability of the approach proposed by 
the licensee, the NRC staff evaluated the differences in the proposed method as compared to 
ASME Code Case N-513-3. For the present case, the NRC staff finds that the alternative flaw 
evaluation procedure employed by the licensee is technically sufficient and in is accordance 
with accepted industry practice. Therefore, the NRC staff finds the flaw evaluation approach 
employed by the licensee to be acceptable. 
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The NRC staff evaluated the calculations provided by the licensee. The NRC staff found that 
these calculations were conducted in an acceptable manner. The NRC staff finds that these 
calculations demonstrate that the size of a postulated flaw in the subject component, which 
would cause structural failure of the component, is substantially larger than the observed 
degradation. 

The NRC staff reached a conclusion identical to that of the licensee, i.e., the NRC staff finds 
that, due to the low pressure of the piping in conjunction with the presence of dewatering 
equipment, leakage from the subject piping can be adequately managed. 

The NRC staff notes that the evaluation criteria contained in ASME Code Case N-513-4 are the 
same as contained in NRC approved ASME Code Case N-513-3, and therefore, are acceptable. 

The NRC staff finds that the application of the weld repair and the mechanical clamp have not 
invalidated the structural analysis performed by the licensee. The NRC staff bases these 
finding on the relatively small size of the weld repair when compared to the size of a postulated 
defect, which would cause structural failure of the component; the low loads imposed on the 
elbow by the mechanical clamp; and the material properties of the base and weld materials. 

The NRC staff finds that the repairs made have and will continue to resolve the leakage issue, 
which resulted in the plant's entry into a LCO. The NRC staff bases these findings on the 
corrosion analysis performed by the licensee and the ability of the licensee to monitor corrosion 
which may occur to the component. The NRC staff finds that the corrosion rate used by the 
licensee in its analysis, i.e., 150 mils per year, to be appropriately conservative (1.5 times the 
corrosion rate observed in similar components under similar environments). The NRC staff also 
finds that the licensee's ability to ultrasonically inspect that portion of the component which is 
outside the mechanical clamp but inside the region, which would have to degrade to result in 
structural failure of the component, to be of significant value. The results from these inspections 
will, if necessary, provide advance notice of corrosion of the component to the licensee. 

The NRC staff considered the heat input of the welding process, the insulating properties of the 
rubber, and the heat sink provided by the water in the pipe. Based on these criteria, as well as 
the licensee's prior experience associated with welding on rubber lined pipes, the NRC finds the 
licensee's contention that the welding performed on the rubber lined pipe would not cause 
significant damage to the rubber lining to be reasonable. Notwithstanding the previous 
statement, the NRC staff did not rely on this finding in this evaluation. The NRC staff found that 
(1) the licensee's corrosion evaluation, using corrosion rates for bare steel exposed to a salt 
water environment and (2) the fact that any lining which may delaminate from the piping would 
be transported to Cape Code Bay without impacting system safety functions by fouling the 
piping, to be sufficient evidence that the weld repairs performed would not adversely impact the 
safety function of the subject component. 

The NRC staff finds that the extent of condition inspections are in accordance with ASME Code 
Case N-513 and therefore, are acceptable. 
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Based on the above analysis, the NRC staff finds that: 

1. A hardship exists; 

2. For the first time period covered by this safety evaluation, the proposed alternative 
evaluation criteria provide reasonable assurance of the structural integrity of the 
component; 

3. For the second time period covered by this safety evaluation, the proposed repair will 
provide reasonable assurance of structural and leak tight integrity of the subject 
component; and, 

4. Any increase in the level of quality or safety that may be afforded during either of the 
time periods covered by this relief, by the near term completion of ASME Code 
compliant repairs, would not provide a compensating increase in the level of quality and 
safety when compared to the proposed alternative. 

Therefore, the NRC staff finds that the criteria contained in 10 CFR 50.55a(a)(3)(ii) have been 
met and that there is no technical basis that would preclude authorizing an alternative to Articles 
IWD-3600 and IWA-4000, of Section XI, of the ASME Code as requested by the licensee. 

4.0 CONCLUSION 

As set forth above, the NRC staff has determined that the proposed alternative provides 
reasonable assurance of structural integrity or leak tightness of the subject component and that 
complying with the specified requirement 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). Therefore, pursuant to 10 CFR 50.55a(a)(3)(ii), the NRC staff authorizes 
the licensee's proposed alternative at Pilgrim for a period of time not to extend beyond the end 
of the next refueling outage, which is currently scheduled for April 2015. 

All other ASME Code, Section XI requirements for which relief was not specifically requested 
and approved in the subject request for relief remain applicable, including the third party review 
by the Authorized Nuclear In-service Inspector. 

Principal Contributor: D. Alley 

Date: Septemer 30, 2014 
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On March 26, 2014, the NRC staff granted verbal authorization of the proposed alternative due 
to potential stresses on the plant's systems, structures, and components from a shutdown to 
perform an ASME Code repair. The safety evaluation is enclosed. 

If you have any questions, please contact the Pilgrim Project Manager, Nadiyah Morgan, at 
(301) 415-1016. 

Docket No. 50-293 

Enclosure: 
Safety Evaluation 

Sincerely, 

/RAJ 

Benjamin Beasley, Chief 
Plant Licensing Branch 1-1 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

cc w/encl: Distribution via Listserv 
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