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SUBJECT: SALEM NUCLEAR GENERATING STATION UNITS 1 AND 2, AND HOPE 
CREEK GENERATING STATION - NRC LICENSE RENEWAL INSPECTION 
REPORT 05000272/2010010,05000311/2010010,05000354/2010010 

Dear Mr. Joyce: 

On August 26, 2010, the NRC completed the onsite portion of the inspection of your application 
for license renewal of your Salem Nuclear Generating Station Units 1 and 2, and Hope Creek 
Generating Station. The NRC inspection is one of several inputs into the NRC review process 
for license renewal applications. The enclosed report documents the results of the inspection, 
which were discussed on August 26, 2010 with members of your staff. 

The purpose of this inspection was to examine the plant activities and documents that support 
the application for a renewed license of Salem Nuclear Generating Station Units 1 and 2, and 
Hope Creek Generating Station. The inspection reviewed the screening and scoping of non­
safety related systems, structures, and components as required in 10 CFR 54.4(a)(2), and 
determined if the proposed aging management programs are capable of reasonably managing 
the effects of aging. 

The inspection team concluded screening and scoping of non-safety related systems, 
structures, and components, was implemented as required in 10CFR 54.4(a)(;1), ancj the aging 
managementportionoHhelicenserenewal ac!i\titieswere conducted as-described in the 
License Renewal Application. The inspection results support a conclusion that the proposed 
activities will reasonably manage the effects of aging in the systems, structures, and 
components identified in your application. The inspection also concluded the documentation 
supporting the application was in an auditable and retrievable form. 
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In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter and its 
enclosure will be available electronically for public inspection in the NRC Public Document 
Room or from the Publicly Available Records (PARS) component of NRC's document system 
(ADAMS). ADAMS is accessible from the NRC Website at http://www.nrc.gov/reading­
rm/adams.html (the Public Electronic Reading Room). 

Docket No. 50-272, 50-311, 50-354 
License No. DPR-70, DPR-75, NPF-57 

Sincerely, 

/JfJttL4r-
Richard J. Conte, Chief 
Engineering Branch 1 
Division of Reactor Safety 

Enclosure: Inspection Report No. 05000272/2010010, 05000311/2010010, 
05000354/2010010 

cc: Distribution via ListServ 
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SUMMARY OF FINDINGS 

IR 05000272, 05000311, 05000354/2010010; June 7 -10,21 - 24, August 9 -12,26,2010; 
Salem Nuclear Generating Station, Units 1 and 2, and Hope Creek Generating Station; 
Inspection of the Scoping of Non-Safety Systems and the Proposed Aging Management 
Programs for the PSEG Nuclear LLC Application for Renewed License for Salem Nuclear 
Generating Station Units 1 and 2, Hope Creek Generating Station. 

This inspection of license renewal activities was performed by five regional office engineering 
inspectors. The inspection was conducted in accordance with NRC Manual Chapter 2516 and 
NRC Inspection Procedure 71002. This inspection did not identify any "findings" as defined in 
NRC Manual Chapter 0612. The inspection team concluded screening and scoping of non­
safety related systems, structures, and components was implemented as required in 10 CFR 
54.4(a)(2), and the aging management portions of the license renewal activities were conducted 
as described in the License Renewal Application. The inspection results supported a 
conclusion that the proposed activities will reasonably manage the effects of aging in the 
systems, structures, and components identified in the application for a renewed license. The 
inspection concluded the documentation supporting the application was in an auditable and 
retrievable form. 

ii 
Enclosure 



REPORT DETAILS 

40A2 Other - License Renewal 

a. Inspection Scope 

This inspection was conducted by NRC Region I based inspectors in order to evaluate 
the thoroughness and accuracy of the screening and scoping of non-safety related 
systems, structures, and components, as required in 10 CFR 54.4(a}(2} and to evaluate 
whether the proposed aging management programs will be capable of managing the 
identified aging effect with reasonable assurance. 

The inspection team selected a number of systems for review using the NRC accepted 
guidance in order to determine if the methodology applied by the applicant appropriately 
captured the non-safety systems affecting the safety functions of a system, component, 
or structure within the scope of license renewal. 

The inspection team selected a sample of aging management programs to verify the 
adequacy of the applicant's documentation and implementation activities. The selected 
aging management programs were reviewed to determine whether the proposed aging 
management implementing process would adequately manage the effects of aging on 
the system. 

The inspectors selected a risk significant system from each plant and conducted a 
review of the Aging Management Basis documents for each selected system to 
determine if the applicant had adequately applied the Aging Management Programs to 
ensure that reasonable assurance exists for the monitoring of aging effects on the 
selected systems. The Salem Unit 2 feed and condensate system was chosen and the 
inspection team walked-down the accessible portions of the system with the system 
engineer, reviewed the basis documents, several system health reports, and discussed 
the applicant's aging management actions (inspections, repairs, replacements, etc.). It 
was determined the proposed aging management programs would adequately address 
the effects of aging for the passive, long-lived components of this system. 

The inspectors reviewed supporting documentation and .interviewed. applicant personnel 
._ .................... _ ... _ .... to.col'1firm.the..accuracy.ofthe-licel'1se.rel'1ewal.application·conclusions,··For-a·sampleof-

plant systems and structures, inspectors performed visual examinations of accessible 
portions of the systems to observe aging effects. 

The inspection team concluded screening and scoping of non-safety related systems, 
structures, and components, was implemented as required in 10 CFR 54.4(a}(2}, and 
the aging management portion of the license renewal activities were conducted as 
described in the License Renewal Application. The inspection team concluded the 
documentation supporting the application was in an auditable and retrievable form. The 
inspection team concluded the applicant adequately considered operational experience 
in formulating their proposed aging management programs. 

This inspection verified the acceptability of the existing, modified, or proposed aging 
management programs and determined that PSEG, LLC demonstrated the capability to 
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manage the effects of aging during the period of extended operation. The inspection 
results support a conclusion the proposed activities will reasonably manage the effects 
of aging, in the systems, structures, and components identified in the application, for the 
extended period of operation. 

a.1. Scoping of Non-Safety Related Systems. Components, and Structures per 10 CFR 54.4 
ID0 

For scoping, the inspectors reviewed program guidance procedures and summaries of 
scoping results for Salem Nuclear Generating Station Units 1 and 2, Hope Creek 
Generating Station to assess the thoroughness and accuracy of the methods used to 
bring systems, structures, and components within the scope of license renewal into the 
application, including non-safety-related systems, structures, and components, as 
required in 10 CFR 54.4 (a)(2). The inspectors determined that the procedures were 
consistent with the NRC accepted guidance in Sections 3, 4, and 5 of Appendix F to 

Nuclear Energy Institute (NEI) 95-10, Rev. 6, "Industry Guideline for Implementing the 
Requirements of 10 CFR Part 54," (Section 3: non-safety-related systems, structures, 
and components within scope of the current licensing basis; Section 4: non-safety­
related systems, structures, and components directly connected to safety-related 
systems, structures, and components; and Section 5: non-safety-related systems, 
structures, and components not directly connected to safety-related systems, structures, 
and components). Minor errors identified by the inspectors, which were related to 
omissions in the basis documents, were corrected by the applicant (LRCR # SA­
REGION-14, LRCR # HC-REGION-7). The inspectors confirmed by drawing reviews 
and in-plant walk-downs that these errors had not resulted in any scoping errors. 

The inspectors reviewed the set of license renewal drawings submitted with the Salem 
Nuclear Generating Station Units 1 and 2, Hope Creek Generating Station License 
Renewal Application, which was color-coded to indicate non-safety related systems and 
components in scope for license renewal. The inspectors interviewed personnel, 
reviewed license renewal program documents, and independently inspected numerous 
areas within Salem Nuclear Generating Station Units 1 and 2, Hope Creek Generating 
Station to confirmthat: (1) appropriate non-safety-related systems, structures, and 

· .. _··compoAeAts-had .. beeA·iAellolded-withiA-the .. liceAse·renewal-scope:-(·2)-systems, ............. - .... -
structures, and components excluded from the license renewal scope had an acceptable 
basis; and (3) the boundary for determining license renewal scope within the systems, 
including seismic supports and anchors, was appropriate. 

The Salem Nuclear Generating Station Units 1 and 2, Hope Creek Generating Station in­
plant areas reviewed included the following: 

• Salem Turbine Buildings 
• Salem Auxiliary Buildings, including 1 Band 2A Emergency Diesel Generators 
• Salem Unit 1 Service Building 
• Salem Unit 1 Service Water Accumulator Building 
• Salem Pipe Tunnel 

Enclosure 
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• Hope Creek Auxiliary Building Service/Radwaste Area 
• Hope Creek Auxiliary Building Control/Diesel Area, including B EDG 
• Hope Creek Reactor Building 
• Hope Creek Turbine Building 

For systems, structures, and components selected regarding spatial interaction (failure 
of non-safety-related components adversely affecting adjacent safety-related 
components), the inspectors determined the in-plant configuration was accurately and 
acceptably categorized within the license renewal program documents. Isolated scoping 
errors, related to the Salem Pipe Tunnel and Hope Creek Radwaste Building Corridor 
identified by the inspectors were corrected (LRCR # SA-REGION-14, LRCR # HC­
REGION-7). The inspectors determined the personnel involved in the process were 
knowledgeable and appropriately trained. 

For systems, structures, and components selected regarding structural interaction 
(seismic design of safety-related components dependent upon non-safety-related 
components), the inspectors determined that structural boundaries had been accurately 
determined and categorized within the license renewal program documents. The 
inspectors determined that the applicant had thoroughly reviewed applicable isometric 
drawings to determine the seismic design boundaries and had correctly included the 
applicable components in the license renewal application, based on the inspector's 
independent review of a sample of the isometric drawings and the seismic boundary 
determinations. 

In summary, the inspectors concluded that the applicant had implemented an acceptable 
method of scoping of non-safety-related systems, structures and components, and this 
method resulted in accurate scoping determinations 

a. 2. Programs 

B.2.1.4 BWR Vessel ID Attachment Welds (Hope Creek Generating Station) 

The BWR VessellD Attachment Welds Program is an existing program credited with 
managing the aging affects of weld cracking in vessellDattachmentwelds·in the Hope 

. .....- .... ·-··Creek·Generating·Station~·Th·e··aging·effects··are·man·aged·byvisuallilspEfctiomnlf····· . 
vessellD attachment welds, evaluation of the inspection results for continued operation, 
and through additional, periodic weld inspections to monitor the condition of any 
detected cracking. 

The inspectors reviewed the Hope Creek BWR VessellD Attachment Weld Program 
basis documents and interviewed the program owner to understand the scope of the 
program and recent inspection results. 

Enclosure 
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B.2.1.6/ B.2.1.1 0 Thermal Aging Embritllement of Cast Austenitic Stainless Steel 
(CASS) 

At Salem Generating Station the Thermal Aging Embrittlement of Cast Austenitic 
Stainless Steel aging management program is a new program that augments the 
American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section XI 
Inservice Inspection program which is implemented in accordance with the American 
Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section XI, 1998 
Edition, 2000 Addenda. The Thermal Aging Embrittlement of Cast Austenitic Stainless 
Steel aging management program is used to detect the effects of loss of fracture 
toughness due to thermal aging Embritllement in addition to the Salem Section XI 
Inservice Inspection program. 

At Hope Creek Generating Station the Thermal Aging and Neutron Irradiation 
Embritllement of Cast Austenitic Stainless Steel aging management program is a new 
program limited to the cast austenitic stainless steel components contained in the 
reactor vessel. The Hope Creek reactor vessel internals receive a visual inspection in 
accordance with the American Society of Mechanical Engineers Code Section XI, 
Subsection IWB, Category B-N-1 and B-N-2. The vessel internals receive an inspection, 
complying with the Section XI requirements, following the guidance contained in the 
BWR Vessel Internals program. The applicant will supplement the BWR Vessel 
Internals Program inspections to detect the effects of loss of fracture toughness due to 
thermal aging and neutron irradiation embritllement of cast austenitic stainless steel 
reactor vessel internals that are susceptible to a loss of fracture toughness. 

The inspectors reviewed the implementing procedures for each facility and interviewed 
the responsible program managers. The Salem Generating Station implementation 
covers a broad set of components in the primary loop while the Hope Creek Generating 
Station implementation covers a small population of components in the reactor vessel. 
The responsible individuals were knowledgeable about the component location, 
screening criteria, and inspection requirements. 

B.2.1.8 BWR Penetrations (Hope Creek Generating Station) 

. ~~-.~.~ ~~~~-l=he~BWR~Penetrati0ns·ag ing~management~l'>r0gram~is·an·existing·pregramthat· .... ~.-~~-.. ..... 
manages the effects of cracking of the reactor vessel instrumentation Penetrations 
(nozzles) exposed to reactor coolant through water-chemistry and in-service inspections. 
This is a part of existing American Society of Nuclear Mechanical Engineers, Section XI, 
Inservice Inspection program. The scope of the program includes beltline 
Instrumentation-nozzles and other instrumentation nozzles; except for the Standby 
Liquid Control/core plate differential pressure nozzle and the jet pumps instrumentation 
nozzles, which are in the scope of program 8.2.1.1, American Society of Nuclear 
Mechanical Engineers Section XI In-service Inspection, Subsections IWB, IWC, and 
IWD. The BWR Penetrations aging management program incorporates the inspection 
and evaluation recommendations of BWRVI P-49-4, instrument Penetration Inspection 
and Flaw Evaluation Guidelines", as well as the water-chemistry recommendations 
contained in BWRVIP-190, "BWR Vessel and Internals Project BWR Water Chemistry 

Enclosure 
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Guidelines". The program is implemented through station procedures that provide for 
mitigation of cracking through water-chemistry and condition monitoring through 
examinations of reactor vessel instrument penetrations welds. 

B.2.1.8/ B.2.1.11 Flow Accelerated Corrosion 

The Flow Accelerated Corrosion Aging Management Program is an existing program 
credited with managing the erosion and corrosion aging affects in the feedwater and 
condensate systems in the Salem Unit 1, Salem Unit 2 and the Hope Creek Generating 
Stations. The aging effects are managed by computer modeling of the affected systems, 
periodic ultrasonic piping thickness measurements and evaluation of the results to 
determine acceptability for continued operation or for repair or replacement. 

The inspectors reviewed the reporting and evaluation of a sample of inspection results 
from the spring 2010 Salem Unit 1 outage. The inspectors reviewed the evaluation of 
the inspection results from the #12 SG feedwater elbow thinning. The inspectors also 
verified that the Checkworks model had been updated for the Salem Unit 1 and Unit 2 
power up-rate completed in 2002. Also, the inspectors verified that PSEG Nuclear LLC 
had updated the Checkworks model for the 2008 power up-rate of Hope Creek. PSEG 
Nuclear LLC representatives are participants in the Checkworks users group and 
remain current with the industry best practices in the use of the Checkworks models for 
Salem Nuclear Generating Station Unit 1 and Unit 2 and for Hope Creek Generating 
Station. 

B.2.1.9 / B.2.1.12 Bolting Integrity 

The Bolting Integrity Program is an existing aging management program, as described in 
Appendix B, Section 2.1.7 for the license renewal application. This program implements 
bolting monitoring requirements specified by EPRI NP-5067, "Good Bolting Practices" 
and maintenance recommendations of EPRI TR-104213, "Bolted Joint Maintenance & 
Application Guide". The Bolting Integrity Program manages loss of preload, cracking, 
and loss material due to corrosion of bolts within scope of license renewal. The Bolting 
Integrity program incorporates NRC and industry recommendations delineated in 
NUREG"1339, "Resolution. of Generic Safety Issue. 29: .Bolting Degradation or Failure in 

·················Nueleaf·Power-Plants;.."BolteEl·Joint·Maintenanee·&·Applications·GuiEle,"..anEl··~RRI .. NR. 
5769, "Degradation and Failure of Bolting in Nuclear Power Plants," as part of the 
comprehensive corporate component pressure retaining bolting program. 

The inspectors reviewed the program description and supportive material for the Bolting 
Integrity Program. This program is implemented through the System Walk-down 
Program; In-service Inspection (lSI) Program for mechanical bolting; and by the 
Inservice Inspection Program - IWF; and the Structures Monitoring Program (SMP) for 
structural bolting. The inspectors reviewed inspection reports, condition reports, site 
procedures, drawings, and related references used to manage the aging effects related 
to most of the programs mentioned above. The applicant presented documentation to 
support maintenance work and observation related to bolts in structural and mechanical 
elements. Observed conditions with potential to affect intended functions are, evaluated 
or corrected in accordance with the corrective action process. The Bolting Integrity 

Enclosure 
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Program is consistent with the ten elements of aging management program XI.M18, 
"Bolting Integrity" as specified in NUREG-1801, with some exceptions, as mentioned in 
the program description 

B.2.1.11/ B.2.1.13 Open-Cycle Cooling Water System 

The Salem Nuclear Generating Station and Hope Creek Generating Station Open-Cycle 
Cooling Water System aging management program is an existing program structured in 
response to Generic Letter 89-13 "Service Water System Problems Affecting Safety­
Related Equipment." The program includes sodium hypochlorite injection, system 
testing, periodic inspections and NDE in order to manage aging effects caused by bio­
fouling, corrosion, erosion, protective coating failures, and silting in the Open-Cycle 
Cooling Water system. 

The Generic Letter 89-13, "Service Water System Problems Affecting Safety-Related 
Equipment" program is regularly reviewed by the NRC during the inspection IP71111.07 
"Heat Sink Inspection". During the last inspection of Salem (IR05000272/2006003 and 
05000311/2006003) the 21 charging pump gear oil cooler, the 11 auxiliary feedwater 
pump room cooler, and the 2C emergency diesel generator lube oil cooler were chosen 
as samples and the inspectors reviewed the testing and cleaning methods used by 
PSEG Nuclear LLC to ensure heat removal capabilities were consistent with 
commitments made in response to Generic Letter 89-13, "Service Water System 
Problems Affecting Safety-Related EqUipment," and accepted industry practices. The 
inspectors determined that the procedure used to quantify macrofouling of the charging 
pump coolers was adequate and in accordance with accepted industry practices. The 
inspectors also reviewed methods for monitoring and controlling biotic and macrofouling 
and verified their effectiveness. The inspectors did not find any significant issues during 
the inspection. 

As part of the license renewal inspection, the following systems components were 
walked-down: 

Salem Nuclear Generating Station 

.......... -_ ..... _- .. --··-Noc·1·2·Service·Water·Pump·amJ-Strainer····-- ................... ~.-............. _...... __ ..... . 
No. 11 Nuclear Header 24" and 11/12 cross tie 
No. 12 Safety Injection Pump Lube Oil Cooler 
No. 11 RHR Pump Room Cooler 
No. 11 Component Cooling Heat Exchanger 
4" Crosstie for Chiller Condenser 11 and 12 Header 
Containment Penetrations for 11, 12, 13 containment fan coil unit and motor 
cooler 
Service Water Accumulator Vessel Piping 

Hope Creek Generating Station 

Traveling screen spray piping 
30"-HZC-019 SACS Heat Exchanger Cross Tie 

Enclosure 
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No degradation of the systems was noted during the walk-down. 

B.2.1.121 B.2.1.14 Closed-Cycle Cooling Water System 

The Closed-Cycle Cooling Water System aging management program is an existing 
program that uses preventive measures, inspections, and performance testing to 
manage the aging effects of loss of material, cracking, and reduction of heat transfer in 
in-scope closed-cycle cooling water components. Preventative measures include 
maintaining water purity such as chloride and fluoride levels, and the addition of 
corrosion inhibitors in accordance with the guidelines contained in EPRI 1007820 
"Closed Cooling Water Chemistry Guidelines", 2004. The inspection team noted that 
NUREG-1801 accepts a prior revision of the "Closed Cooling Water Chemistry 
Guidelines" (EPRI TR-107396). 

Inspection and performance testing includes surveillance tests, preventive maintenance, 
performance monitoring of heat exchangers and pumps, and system walk downs during 
plant operating conditions. The inspection team interviewed system managers, walked 
down selected portions of the Closed-Cycle Cooling Water Systems, and reviewed 
health reports and performance data. 

B.2.1.141 B.2.1.16 Compressed Air Monitoring 

The Compressed Air Monitoring Program is an existing program at Salem and Hope 
Creek, which manages the aging of components in the compressed air systems for loss 
of material in air and gas. The program is based on the Salem and Hope Creek 
responses to NRC Generic Letter 88-14, "Instrument Air System Problems," and 
includes activities, such as air quality checks at various locations in the compressed air 
systems to ensure that dew point, particulates, lubrication content, and contaminants are 
maintained within specified limits. 

The inspectors reviewed application sections B.2.1.14 and B.2.1.16, and the program 
basis document, and discussed program activities with the Salem compressed air 
system manager and other responsible personnel. In addition, the inspectors reviewed 
a sample. of.corrective action program documentsJor operating .. experience applicability, 

.. ~-.. ~~~ .. ~ . ··--implemeF1tiF1€l~proGedures,aF1(j~m0F1it0riF1€l~aF1d·treF1diF1€l~data~rep0rts~At~Salem,~the··-·-~~~·· 
inspectors walked down the 1, 2, and 3 station air compressors, the 11, 12, 21, and 22 
control air dryers, the 1 and 2 emergency control air compressors, and the station 
blackout diesel compressor. 

B.2.1.151 B.2. 1.17 Fire Protection 

The Fire Protection aging management program is an existing program modified for the 
purpose of aging management credited with managing the aging effects in the fire 
barrier system, the diesel driven fire pump, and the Halon and C02 fire suppression 
systems at the Salem Generating Station Units 1 and 2 and Hope Creek Generating 
Station. The aging effects are managed by periodic inspection of fire barrier penetration 
seals and fire barrier envelop systems, fire barrier walls, ceilings, and floors, and 
periodic inspection and testing of fire rated doors and dampers. Aging effects are also 

Enclosure 
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managed by the periodic inspection and testing of the diesel driven fire pump to ensure 
that the fuel supply line can perform its intended function. Aging effects for the Halon 
and C02 fire suppression systems are managed by performing periodic operability 
testing and visual walk-downs of the systems. 

This program uses existing surveillances and tests to manage aging effects. Existing 
visual inspections for fire barrier penetration seals, envelop systems, walls, ceilings, and 
floors are credited along with visual inspections and periodic testing of fire barrier doors 
and dampers. An enhancement discussed in the application to the current program, for 
the purpose of license renewal, will be made to improve the inspection acceptance 
criteria for the fire barrier walls, ceilings, and floors, to include degradation due to 
cracking, spalling, and loss of material caused by freeze-thaw, chemical attack, and 
reaction with aggregates. 

The program credits the existing surveillance tests performed on the diesel driven fire 
pump to monitor the aging effects on the fuel supply line. These surveillance tests 
demonstrate that the fuel supply line can deliver sufficient fuel for the pump to meet its 
intended function. Enhancements to the surveillance test procedure will provide 
guidance for visual inspection of the diesel fuel supply line for external surface corrosion. 
To monitor aging effects of the in-scope Halon and C02 fire suppression systems, 
existing periodic operability testing and visual walk-downs of the systems are credited. 
The operational tests for these systems occur at a frequency of 18 months. These are 
less frequent than the six month frequency recommended in NUREG-1801. 

The inspectors reviewed the existing fire protection program and supporting documents 
to verify the effectiveness of the program. The inspectors conducted interviews and 
performed walk-downs of various fire barriers throughout the plants to observe the 
effectiveness of the existing program. The inspectors also walked down the diesel 
driven fire pumps and the associated fuel supply lines and accessible portions of the 
carbon dioxide and halon suppression systems. Surveillance procedures and results 
were reviewed for completeness and compliance with applicable codes. Program 
enhancements were reviewed for adequacy and completeness. 

An acceptable exception to the NUREG-1801 guidance was noted for frequency of the 
... -.-.-.. --... ~-fullcti0nal·tests-of·the·halon-systems·and-earboA·dioxide·systems·.--NUREG-1B01····slates 

that the functional tests for these systems should be performed once every six months. 
The Salem and Hope Creek programs specify performance of these tests once every 18 
months. This is acceptable, because visual inspections occur on the halon systems for 
system charge and storage tank weight at least every six months and the carbon dioxide 
systems undergo a visual storage tank level and pressure check at least weekly. Also, 
there have not been any aging-related events adversely affecting system operation. 
These conditions have been granted previously by the NRC in license renewal safety 
evaluation reports as conditions necessary to recognize the frequency in the current 
licensing basis as acceptable. The inspectors reviewed the systems surveillance and 
corrective action histories and determined that these conditions were met. 

Enclosure 
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B.2.1.16 / B.2.1.18 Fire Water System 

The Fire Water System aging management program is an existing program modified for 
the purpose of aging management credited with managing the aging effects from loss of 
material due to corrosion, microbiologically induced corrosion, or biofouling in water­
based fire protection systems in the Salem Generating Station Units 1 and 2 and Hope 
Creek Generating Station. The aging effects are managed by periodic testing and 
inspection of systems and components exposed to fire water including sprinklers, 
nozzles, fittings, valves, hydrants, hose stations, standpipes, water storage tanks, and 
above-ground and underground piping and components. 

The program credits existing tests and inspections to monitor the aging effects on the 
fire water system. Fire system main header flushes are performed annually and fire 
system main header flow tests are conducted every three years. Fire hydrant flow tests 
are performed annually. Fire pump functional tests are performed every 18 months and 
Salem and annually at Hope Creek to confirm adequate discharge flow and pressure. 

The program will be enhanced, as discussed in the application, to include periodic non­
intrusive volumetric fire protection piping wall thickness measurements. These non­
intrusive inspections will include selected portions of the fire protection system piping 
located above ground and exposed to water and will measure the thickness of the pipe 
wall and the inside diameter of the piping. The inspections will be conducted prior to the 
end of the current term and repeated on a frequency not exceeding every ten years. 

Sprinkler and deluge system visual inspections are performed periodically to detect 
signs of degradation such as corrosion. The program will be enhanced to perform 
sprinkler head sampling in accordance with NFPA 25, "Standard for the Inspection, 
Testing, and Maintenance of Water-Based Fire Protection Systems" (2002 Edition), 
Section 5-3.1.1. Representative samples of sprinkler heads from in scope sprinkler 
systems will be submitted to a testing laboratory prior to being in service 50 years. 
Thereafter, the testing will be repeated on a frequency of once every ten years. 

The inspectors reviewed program bases documents and implementing procedures to 
assess the effectiveness of the .. existing. program. The inspectors reviewed the 

-_.... ·_·--····implementing·preeeaures-for-ana·results·of-previous·perioaie-flow-testing,-along·with· 
other relevant surveillance results. The inspectors also conducted interviews and 
performed walk-downs of portions of the fire water system to observe the effectiveness 
of the existing program. Program enhancements, including draft implementing 
procedures, were reviewed for adequacy and completeness. 

B.2.1.20 / B.2.1.22 One-Time Inspection 

The One-Time Inspection Program is a new, one-time program for Salem and Hope 
Creek that will be implemented prior to the period of extended operation. The program 
will verify the effectiveness of other aging management programs, including Water 
Chemistry, Fuel Oil Chemistry, and Lubricating Oil Analysis Programs, by reviewing 
various aging effects for impact. Where corrosion resistant materials and/or non­
corrosive environments exist, the One-Time Inspection Program is intended to verify that 
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an aging management program is not needed during the period of extended operation 
by confirming that aging effects are not occurring or are occurring in a manner that does 
not affect the safety function of systems, structures, and components. Non-destructive 
examinations will be performed by qualified personnel using procedures and processes 
consistent with the approved plant procedures and appropriate industry standards. 

The inspectors reviewed application sections B.2.1.20 and B.2.1.22, program basis 
document, sampling plan basis documents, and implementing procedures, discussed 
the planned activities with the responsible staff, and reviewed a sample of corrective 
action program documents for applicable components. 

The inspectors noted that the program had over 170 planned inspections. For the 
potential aging effect of loss of material, the program specified that all inspection 
samples be performed on carbon steel, based on the likelihood that if the aging effect 
was experienced, it would occur on that material. While the inspectors agreed that there 
was a sound technical basis for the aging effect to most likely occur on carbon steel, the 
confirmatory nature of the program merited that other materials be tested for loss of 
material. The applicant initiated program changes to include inspection samples for loss 
of material on other materials, including aluminum and copper alloys in various 
environments (LRCR SA- REGION-19). 

B.2.1.21 I B.2.1.23 Selective Leaching of Materials 

The Selective Leaching of Materials Program is a new, one-time program for Salem and 
Hope Creek that will be implemented prior to the period of extended operation. The 
program is credited with managing the aging of components made of gray cast iron, 
copper alloys with greater than 15% zinc, and aluminum bronze with greater than 8% 
aluminum, exposed to raw water, treated water, and soil environments, which may lead 
to the selective leaching of material constituents, e.g., graphitization and dezincification. 
The program will include a one-time visual inspection and hardness measurement test of 
selected components that may be susceptible to selective leaching to determine whether 
loss of material due to selective leaching is occurring, and whether the leaching process 
will affect the ability of the components to perform their intended function during the 
period of extended operation. 

The inspectors reviewed application sections B.2.1.21 and B.2.1.23, program basis 
document, sampling plan basis documents, and implementing procedures, discussed 
the planned activities with the responsible staff, and reviewed a sample of corrective 
action program documents for applicable components. 

The inspectors noted both applications provided operating experience related to 
selective leaching which had occurred at Salem and Hope Creek and provided some 
information about ongoing activities to address the selective leaching. Specifically, the 
materials of aluminum bronze and gray cast iron have experienced selective leaching in 
a raw water environment, i.e., brackish water. Neither the applications nor the program 
basis document provided a complete approach to how these aging effects would be 
managed. For example, the population of affected components and component types 
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was uncertain, and ongoing aging management programs to be used had not been 
determined. 

The applicant stated that this concern would be resolved by re-evaluating the aging 
management for selective leaching, supplementing the license renewal applications, and 
revising the program basis document to address the aging management due to selective 
leaching of aluminum bronze and gray cast iron (Hope Creek letter LR-N10-0319 dated 
Aug 26, 2010, "Supplement to the Hope Creek Generating Station License Renewal 
Application Related to Selective Leaching."). 

B 2.1.221 B.2.1.24 Buried Piping Inspection 

The Buried Piping Inspection Program is an existing program, which is credited with 
managing the effects of external corrosion on the pressure-retaining capability of buried 
carbon steel, cast iron, and stainless steel piping components in a soil environment. The 
aging effects will be managed by preventive measures (i.e., coatings and wrappings) to 
mitigate corrosion, in accordance with standard industry practice for maintaining external 
coatings and wrappings and by visual inspections during planned excavations. The 
program specified performing at least one inspection of each material type within the 10 
year period prior to the period of extended operation, either during an excavation for 
other purposes (i.e., opportunistic) or during an excavation planned for this inspection. 

An additional inspection will also be performed during the first 10 years of extended 
operation. The program will provide inspection and acceptance criteria, and will require 
evaluation of the inspection results. Inspections will be performed in accordance with 
approved station procedures. 

The inspectors reviewed the program basis document and program implementing 
procedures. The inspectors also reviewed a sample of corrective action program 
documents related to buried piping, including inspection records for nuclear river water 
piping in December 2005, which had been replaced because of a microbiologically 
induced corrosion leak, and an apparent cause evaluations for condensate storage tank 
piping, and microbiologically induced corrosion and buried piping. The inspectors also 
interviewed selected system and com ponentengineers responsible for .tbe ... associated 

"""~-"-~progFam-elemeRts-aRd"buFied-c()mp()ReRts,"~:rhe"iRspect()rs-perf()Fmed-field~walk-d()wRs"" " 
to independently assess the material condition of the visible portion of a short section of 
cast iron fire header piping, which was exposed for unrelated valve work. 

B.2.1.23 One-Time Inspection of ASME Code Class 1 Small Bore-Piping 1 B.2.2.6 
Small-Bore Class 1 Piping Inspection (Salem Nuclear Generating Station) 

The Salem Nuclear Generating Station One-Time Inspection of ASME Code Class 1 
Small-Bore Piping aging management program is part of the Risk Informed Inservice 
Inspection program. Because the Risk Informed Inservice Inspection program requires 
examination of selected high and medium risk weld locations to detect cracking in ASME 
Code Class 1 piping, small bore piping must be included in the selection. As a 
consequence the One-Time Inspection of ASME Code Class 1 Small Bore-Piping 
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program was promulgated separately to address the aging effect of cracking in small 
bore piping. 

The program will consist of nondestructive examinations, both volumetric and visual, 
performed using procedures consistent with Section XI of the ASME Code and 
10CFR50, Appendix B. The applicant is currently working with the Electric Power 
Research Institute to develop a meaningful ultrasonic test technique. Because the 
program is a detection program there is no procedural guidance for mitigation or 
prevention. This is a find-and-fix program. 

B.2.2.6 Small-Bore Class 1 Piping Inspection (Hope Creek Generating Station) 

The Hope Creek Generating Station Class 1 Small-Bore Piping Inspection aging 
management program is a new program that manages cracking due to stress corrosion, 
thermal and mechanical loading in ASME Code Class 1 piping, fittings, and branch 
connections less than 4 inches nominal pipe size. The program will periodically inspect 
accessible Class 1 socket welds in the recirculation system using ultrasonic or other 
qualified testing techniques. 

Hope Creek Generation Station has experienced small bore piping failures. Small bore 
piping on the reactor recirculation containing original root weld imperfections, combined 
with vibrations induced by the reactor recirculation system, have caused failures. The 
Hope Creek Generating Station Class 1 Small-Bore Piping Inspection aging 
management program will supplement the existing risk informed inservice inspection 
program which currently performs visual examinations of small bore piping. The small 
bore samples, selected for volumetric examination will be based on the piping 
susceptibility to degradation and an assessment of the consequences of the piping 
failure. This selection criterion is based on EPRI TR-112657 and ASME Code Case 
N-578-1. 

B.2.1.24 I B.2.1.25 External Surfaces Monitoring 

At both the Salem Nuclear Generating Station, and the Hope Creek Generating Station, 
the External Surfaces Monitoring aging managementprogram consists of periodic. visual 

...... - .. - .... ~~ ... inspections.performed.during.system.inspections.and .. walk-downs,.-The.program .. ~ ...... - ... ........ -
manages the aging effect of loss of external surface material through visual inspection of 
external surfaces for evidence of loss of material. This program does not manage the 
loss of material due to boric acid corrosion which is managed by the Boric Acid 
Corrosion program. This program does not manage the external surfaces of buried 
piping, tanks, or above ground tanks. 

The inspection team reviewed associated documents, and noted the external condition 
of surfaces during the walk-down of the Open-Cycle Cooling Water System noted earlier 
in this report. Interviews of the system engineers indicated that external surface visual 
inspection guidance, or surveillance checklists, were not proceduralized for this aging 
management program. These procedural revisions are not required prior to the 
extended period of operation. 
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B.2.1.28/ B.2.1.28 ASME Section XI. Subsection IWE 

The ASME Section XI, Subsection IWE aging management program is an existing 
program, credited in the LRA, which provides for inspecting the reactor building liner 
plate and related components for loss of material, loss of pressure retaining bolting 
preload, cracking due to cyclic loading, loss of sealing, and leakage through seals, 
gaskets and moisture barriers in accordance with ASME Section XI. Areas of the 
reactor building adjacent to the moisture barrier and the moisture barrier are subject to 
augmented examination. 

The inspectors reviewed applicable procedures, the latest Inservice Inspection program 
results and interviewed the Inservice Inspection program manager. The inspectors 
reviewed a sample of recent corrective action reports from Section IWE examinations. 

The inspectors concluded that the Inservice Inspection program was in place, had been 
implemented, was an on-going program subject to NRC review, and included the 
elements identified in the license renewal application. As it is a currently required 
program subject to periodic review and inspection, the applicant provided adequate 
guidance to ensure the aging effects will be appropriately assessed and managed. 

8.2.1.29 ASME Section XI. Subsection IWL (Salem Generating Stationl 

The Salem ASME Section XI, Subsection IWL aging management program is an existing 
program which implements the examination requirements of the American Society of 
Mechanical Engineers Boiler and Pressure Vessel Code, Section XI, Subsection IWL for 
reinforced and pre-stressed concrete containments (Class CC), 1998 Edition with the 
1998 Addenda. The program requires periodic inspection of Containment Structure 
concrete surfaces as specified by ASME Section XI, Subsection IWL. Accessible 
concrete surfaces are subject to General Visual examination to detect deterioration and 
distress such as defined in ACI 201.1, including loss of material, cracks and distortion, 
and loss of bond. Concrete surfaces that are suspect of deterioration and distress, 
based on General Visual examination, are subject to Detailed Visual examination to 
determine the magnitude and extent of deterioration and distress . 

. . _. __ ._.- . --·-In·a-prior·NRG-audit,-it-was-observed-that-the·acceptance-criteria·foFconcFete-defects···in· 
the containment structure was significantly less stringent than the industry standard ACI 
349.3R. However, the team observed that the acceptance criteria established in the 
controlling procedure had not been used to resolve any detected concrete anomaly, i.e., 
defect, degradation, or material concerns, in the containment. Furthermore, the 
applicant has revised the procedure to incorporate acceptance criteria established in the 
current ACI standard (SAP 80096881-0403, 80096880-4902) 

The inspectors reviewed applicable procedures, the latest In-service Inspection program, 
performed a walkthrough inspections to assess the effectiveness of currently 
implemented inspection program, and interviewed the In-service Inspection program 
manager. 
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B.2.1.32/ B.2.1.31 Masonry Wall Program and B.2.1.33 / B.2.1.32 Structures 
Monitoring Program 

The Structures Monitoring Program at Salem Nuclear Generating Station Units 1 and 2, 
and Hope Creek Generating Station is an existing program that is to be further enhanced 
to be consistent with guidance set forth in 10 CFR 50.65, "Requirements for Monitoring 
the Effectiveness of Maintenance at Nuclear Power Plants," NUMARC 93-01, "Industry 
Guidelines for Monitoring the Effectiveness of Maintenance at Nuclear Power Plants," 
and Regulatory Guide 1.160, Rev. 2, "Monitoring the Effectiveness of Maintenance at 
Nuclear Power Plants". This program is described in Appendix B, Section 2.39 for the 
license renewal application. PSEG Nuclear LLC uses the structural monitoring program 
to monitor the condition of structures and structural components within scope of the 
Maintenance Rule, thereby providing reasonable assurance that there is no 1055 of 
intended function of structure or structural component. The program will be enhanced to 
include additional structures and structural components identified in the license renewal 
aging management review. Enhancements to the PSEG Nuclear LLC Structural 
Monitoring Program will be implemented prior to the period of extended operation. 

The scope of the program also includes condition monitoring of masonry walls and 
water-control structures as described in the Masonry Wall Program and in the RG 1.127, 
"Inspection of Water-Control Structures Associated With Nuclear Power Plants," aging 
management program. The program elements incorporate the requirements of NRC IEB 
BO-11, "Masonry Wall Design," the guidance in NRC IN B7-67, "Lessons learned from 
Regional Inspections of Licensee Actions in Response to IE Bulletin BO-11 ," and the 
requirements of NRC Regulatory Guide 1.127, "Inspection of Water-Control Structures 
Associated with Nuclear Power Plants". 

Aging effects or material degradation in concrete identified within the scope of the 
Structures Monitoring Program such as 1055 of material, cracking, change in material 
properties, and 1055 of form are detected by visual inspection of external surfaces prior 
to the 1055 of the structure's or component's intended function. 

The inspectors reviewed the Aging Management Program description for the Structural 
MonitoringJ'rogram, the. Program Evaluation. Document forthe.Structural.Monitoring 

... ·····~····~··Pf0l'lFam,engineeFinl'l·deeuments,inspeetien·reperts,eenditien·reports,eorrective·aetion· 
documents, work request documents, site procedures, and related references used to 
manage the aging effects on the structures. On August 12, 2010, the inspectors 
conducted a general walkthrough inspection of the site, including the turbine building, 
reactor containment building, diesel generator building, control room, the intake 
structure, and other applicable structures, systems, and components related to the 
Structural Monitoring Program. The inspectors held discussions with applicant's 
supervisory and technical personnel to verify that areas where signs of degradation, 
such as spalling, cracking, leakage through concrete walls, corrosion of steel members, 
deterioration of structural materials and other aging effects, had been identified and 
documented. Also, the inspectors verified that the applicant maintains appropriate 
(photographic and/or written) documentation of these inspections to facilitate effective 
monitoring and trending of structural deficiencies and degradations. 
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Through the review of documents, walkthrough inspections, and discussions with 
engineering and plant personnel, the inspector identified some weaknesses in the 
structural aging management program. The following observations were common to all 
the three reviewed programs as currently implemented. 

A technically acceptable trending system was not implemented to establish the status of 
observed cracks (stable or active), and qualification and certification of 
inspectors/examiners was not explicitly established and documented to assure 
assignment of qualified individuals for inspection. The inspection personnel selection is 
left to the supervisor of the group. Also, there was a lack of clear quantitative 
acceptance/evaluation criteria established by the procedure to assure consistency in 
observation, evaluation, and assessment of inspection results by different inspectors and 
technical personnel/engineers and at different times. The applicant has initiated a 
review and revision of all structural inspection and documentation practices as noted in 
TM-AMRBD-S-2.4.13, 19,20, Rev 1, Ref 5.12 "Further Evaluations Summary Report". 
The results of this review will be considered during the NRC's subsequent inspection of 
license renewal commitments: IP170003, "Post-Approval Site Inspection for License 
Renewal." 

B.2.1.35 / B.2.1.34 Protective Coating Monitoring and Maintenance Program 

The Protective Coating Monitoring and Maintenance Program is an existing program that 
is credited with managing the aging affects in Service Level I coatings that protect 
structural steel and concrete components in Salem Unit 1, Salem Unit 2 and the Hope 
Creek Generating Stations. The aging effects are managed by monitoring Service Level 
I coatings for visible defects such as blistering, cracking, flaking, peeling, rusting, 
delaminating, and physical damage. Observed conditions are evaluated for potential 
repair and for continued service. 

The inspector reviewed documents related to the Protective Coatings Monitoring and 
Maintenance Program and interviewed the program owner to understand how the 
program is implemented. The inspectors reviewed videos of the Hope Creek torus 
coating inspection which was completed in 2004 and reviewed the records of the Hope 
Creekdrywell inspection completed in2009. The.inspectorsalso reviewed the 

. ··-·-~~··-qualifieati0ns-0f-inspeeti0n·pefs0R1'1el-wh0·e0nduet-visual-inspeeti0nsc-·The·inspeet0Fs-~ ....... _--
also reviewed the qualification testing documents which demonstrated the ability of the 
selected coating materials to protect the coated structures and surfaces. 

B.2.1.36/ B.2.1.35 Electrical Cables and Connections Not Subject to 10 CFR 50.49 . 
Environmental Qualification Requirements 

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements aging management program is a new program credited with 
managing the aging effects from insulation degradation due to adverse environmental 
conditions in cables and connections in the Salem Generating Station Units 1 and 2 and 
Hope Creek Generating Station. The aging effects are managed by a sampling visual 
inspection of cables and connections in adverse localized environments. 
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This new program will perform periodic visual inspections of cables and connections in 
adverse localized equipment environments caused by heat, radiation, or moisture which 
can accelerate aging of electrical cables. A representative sample of accessible 
electrical cables and connections installed in adverse localized environments and 
ambient conditions in excess of 60-year service-limiting environments will be visually 
inspected for jacket surface anomalies that indicate insulation or connection 
degradation. 

The inspectors reviewed the draft procedure, conducted walk-downs, and had 
discussions with plant personnel to assess the proposed program and assure it will be 
capable of managing aging effects. The inspectors reviewed the scope of the program, 
which will not distinguish between environmentally qualified and non-environmentally 
qualified cables within each area inspected, and determined that it conservatively 
increased the scope of cables inspected. 

B.2.1.37/ B.2.1.36 Electrical Cables and Connections Not Subject To 10 CFR 50.49 
Environmental Qualification Requirements Used In Instrumentation Circuits 

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements Used in Instrumentation Circuits aging management 
program is a new program credited with managing the aging effects due to reduced 
insulation resistance in in-scope instrumentation cables at the Salem Nuclear 
Generating Station Units 1 and 2 and Hope Creek Generating Station. The aging effects 
are managed by performance of existing calibration tests for instrumentation containing 
in-scope cables and connections in the Radiation Monitoring System and Reactor 
Protection System at Salem and in the Leak Detection and Radiation Monitoring System 
at Hope Creek. The aging effects are also managed by the addition of cable testing of 
the in-scope cables in the Neutron Monitoring System at Hope Creek. 

This program credits calibration and surveillance testing for in-scope circuits in the 
Radiation Monitoring System and Reactor Protection System at Salem and in the Leak 
Detection and Radiation Monitoring System at Hope Creek. Review of the calibration 
and surveillance results provide an indication of the existence of aging effects. The first 
reviews. will be.completed prior to the.p.eriodotextendedoperationand.everyJen years 

. . ....... _. ··-······-···-thereafterc·······-·······-·······-~~···-.-.. - ....... -.-.~~.--.-.. --.. - ........... - - ... - .. --~ ... - ... . 

The new program will include cable testing. For the in-scope portions of the Neutron 
Monitoring System at Hope Creek, the cables will be tested for reduced insulation 
resistance using a proven test method such as Time Domain Reflectometry. This testing 
will be initially performed prior to the period of extended operation and the test frequency 
will be once every ten years. 

The inspectors reviewed procedural guidance and results of instrument testing. The 
inspectors interviewed relevant applicant personnel regarding how the proposed 
program will identify age related deficiencies. The inspectors reviewed existing 
surveillance and calibration procedures and results. 
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B.2.1.38/ B.2.1.37 Inaccessible Medium Voltage Cables Not Subject To 10 CFR 50.49 
Environmental Qualification Requirements 

The Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements aging management program is a new program credited with 
managing the aging effects in inaccessible medium-voltage cables that are exposed to 
significant moisture and significant voltage in the Salem Generating Station Units 1 and 
2 and Hope Creek Generating Station. The aging effects are managed by periodic 
inspection for water collection in cable manholes and conduit and draining water as 
needed. Also, in-scope cables will be periodically tested to provide an indication of the 
condition of the conductor insulation. 

This new program will include periodic inspections of cable manholes containing in­
scope cables and draining water out of the manholes if needed. These inspections will 
occur at a frequency based on existing practices and adjusted based on inspection 
results. The maximum time between inspections will be no more than two years. These 
inspections are designed to be a preventative measure for insulation damage due to 
moisture intrusion and water trees. 

The new program will also include cable testing. The first testing will occur before the 
period of extended operation and will continue at a frequency of every ten years. The 
method of testing will be determined prior to the first test and will be a test method 
proven to determine insulation deterioration, such as power factor or partial discharge 
testing. 

The inspectors reviewed data from previous manhole inspections. The inspectors 
reviewed the applicant's action plan for managing water intrusion of in-scope manholes, 
along with results of completed steps. The inspectors. interviewed relevant applicant 
personnel regarding how the proposed program will prevent and identify age related 
deficiencies. The inspectors reviewed draft procedural guidance for cable testing using 
acceptable testing methods. 

B.2.1.40 / B.2.1.39 Electrical Cable Connections Not Subject to 10 CFR 50.49 
EnvironmentaLQualification .Requirements 

The Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements aging management program is a new program credited with 
managing the aging effects from degradation of the metallic parts of cable connections 
associated with cables within the scope of license renewal in the Salem Generating 
Station Units 1 and 2 and Hope Creek Generating Station. The aging effects are 
managed by integrity testing of in-scope cable connections. 

This new program includes one-time integrity testing of a representative sample of in­
scope cable connections. The technical basis for the sample selection will be 
documented. Thermography is the test method that will be used. Where thermography 
is not possible, or if results are inconclusive, another proven test method for connection 
integrity will be used. These tests will be performed prior to the period of extended 
operation. 
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The inspectors reviewed thermography procedures and test results. The inspectors 
reviewed draft sample selection basis documents and interviewed relevant applicant 
personnel to assess the proposed program. The inspectors reviewed the program 
against the guidance in LR-ISG-2007 -02 and determined that the program adequately 
implemented the guidance therein. 

B.2.2.1 High Voltage Insulators (Salem Nuclear Generating Station) 

The High Voltage Insulators aging management program is a new program credited with 
managing the aging effects on high voltage insulation degradation in the Salem 
Generating Station Units 1 and 2 and Hope Creek Generating Station. The aging effects 
are managed by a periodic visual inspection of in-scope high voltage insulators. 

This new program will perform periodic visual inspections of in-scope high voltage 
insulators to look for degradation of insulator quality due to the presence of salt deposits 
and surface contamination on the insulators. These inspections will occur on a twice per 
year frequency and as-needed based on weather conditions. Data from these 
inspections will be trended, as to characterize the degradation rate of the insulation. 

The inspectors reviewed the draft procedure, conducted walk-downs, and had 
discussions with plant personnel to assess the proposed program and assure it will be 
capable of managing aging effects. 

B.2.2.3 Aboveground Non-Steel Tanks 

The Aboveground Non-Steel Tanks aging management program is a new program used 
to manage the aging effects of the external surfaces of aboveground non-steel tanks 
within the scope of license renewal. The Aboveground Non-Steel Tanks program is 
credited with managing loss of material on the tank external surfaces including the 
exterior bottom surface of tanks that is not accessible for direct visual inspection. The 
outer surfaces of the tanks, up to the surface in contact with the concrete foundation, are 
managed by visual inspection. Ultrasonic thickness gauging is used to monitor loss of 
material on the inaccessible tank bottom external surfaces. Internal UT measurements 
ar.eplannedJo[ the.bottomofJhe tanks .. to confirm degradation is not. occurring . 

............... ... Inspections .. will.also .. be..pertormed.at .. the .. intertace.edge..between·the·tank .. boUom·and 
the concrete foundation, where grout or sealant is installed to minimize water and 
moisture from penetrating the surface. Where bird screens are installed on the tank 
vent, the bird screen will be visually inspected for loss of material. 

The inspection team toured various Non-Steel Tanks at Salem Generating Station. The 
following observations were noted: benign rust stains on the outer surface of a tank 
caused by a rusting vent bird screen and the removal of the base grouting from one tank 
with chipped furrows in the surrounding concrete pad which seemed to follow cracking. 
The removed grouting and furrows had the appearance of an abruptly abandoned 
project. No adverse affects were noted for either observation. 
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8.2.2.4 Buried Non-Steel Piping Inspection (Hope Creek Generating Station and Salem 
Nuclear Generating Station) 

The Buried Non-Steel Piping Inspection Program is an existing program credited with 
managing aging affects in service water systems in Salem Unit 1, Salem Unit 2 and the 
Hope Creek Generating Stations. The aging effects are managed by periodic visual 
inspections, surveillance testing and completion of identified deterioration and leakage. 

The inspectors reviewed the aging management basis documents and implementing 
procedures. The inspectors also interviewed the program owner to understand the 
scope and results of the program. The inspectors reviewed the system health reports for 
the Service Water Systems at Salem Unit 1 and Unit and for Hope Creek. The 
inspectors reviewed videos of inspections completed during recent plant outages. 
Inspection results showed that deterioration is being identified, documented and 
analyzed for repair or replacement. 

B.2.2,5 Boral Monitoring Program (Salem Nuclear Generating Station) 

The Boral Monitoring Program is an existing program that monitors the Boral test coupon 
inspection and/or testing results at other Boiling Water Reactor sites: If these results 
indicate a problem with Boral neutron absorbing material potentially affecting its intended 
function of absorbing neutrons, Hope Creek will initiate inspection and/or testing of its 
Boral test coupons currently located in the Hope Creek spent fuel pool. 

The Boral Monitoring Program aging management programs used at these other Boiling 
Water Reactor (BWR) sites are condition monitoring programs and do not rely on 
preventive actions. The assumption is that the spent fuel pool environments, including 
the pool's water chemistry and radiation field, and the Boral material characteristics are 
consistent enough so that the results at other BWR sites are representative of the results 
if the Hope Creek Boral test coupons were inspected and/or tested. The Boral 
Monitoring Program aging management programs used at these other BWR sites is a 
condition monitoring program and do not include activities for prevention or mitigation of 
aging effects . 

... -.-~- .. -.-The.Boral-surveillance-performed.by.other-Boiling-Water.Reactor-(BWR).sites.include.-. ..--.~ -
visual inspections and/or testing of their Boral test specimens or coupons to monitor 
changes in physical properties of the Boral in the spent fuel pool. Examination of the 
Boral test coupon includes visual examination and photography, dimensional 
measurements, weight and density/specific gravity, and neutron attenuation 
measurement. The Boral test coupon is visually examined to detect aging affects such 
as corrosion, pitting, swelling, or other degradation. The Boral test coupon may be 
photographed if, in the judgment of the technician, there is any information of 
significance that should be photographically documented. Dimensional measurements 
such as length, width and thickness are taken to document if physical changes are 
occurring in the Boral test coupon. The Boral test coupon is weighed and in some 
cases, the density/specific gravity is calculated to determine if there any changes in the 
physical properties. A measurement by neutron attenuation is performed to determine if 
there has been any change in the Boron-10 content. These inspections and/or testing 
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are performed by a qualified contractor or measurement laboratory and will ensure 
against unexpected degradation of the Boral neutron-absorbing material. 

b. Findings 

The inspection team concluded screening and scoping of non-safety related systems, 
structures, and components, was implemented as required in 10 CFR 54.4(a)(2), and 
the aging management portion of the license renewal activities were conducted as 
described in the License Renewal Application. The inspection team concluded the 
documentation supporting the application was in an auditable and retrievable form. The 
inspection team concluded the applicant adequately considered operational experience 
in formulating their proposed aging management programs. 

This inspection verified the acceptability of the existing, modified, or proposed aging 
management programs and determined that PSEG, LLC demonstrated the capability to 
manage the effects of aging during the period of extended operation. The inspection 
results support a conclusion the proposed activities will reasonably manage the effects 
of aging, in the systems, structures, and components identified in the application, for the 
extended period of operation. 

40A6 Meetings, including Exit Meeting 

The inspectors presented the inspection results to Carl Fricker and members of his staff 
in an exit meeting on August 26, 2010. PSEG Nuclear LLC had no objections to the 
NRC observations and made no presentation. 

No proprietary information is present in this inspection report. 

Enclosure 



Licensee Personnel 

Thomas Joyce 
Robert Braun 
John Perry 
Carl Fricker 
Mike Gallagher 
AI Fulvio 
Mark Adair 
Ashok Bhuta 
Dan Christiana 
Mike Cooking 
Gary Greer 
John Hilditch 
Rich Kocher 
Mike Reeser 
Robert Smith 
Jim Stead 
Keith Swing 
Ken Wolf 

A-1 

ATTACHMENT 

SUPPLEMENTAL INFORMATION 

KEY POINTS OF CONTACT 

President and Chief Nuclear Officer 
Site Vice President, Salem 
Site Vice President, Hope Creek 
Vice President, Operations Support 
Vice President License Renewal Exelon 
Technical Lead, Exelon License Renewal Team 
Salem Fire Protection Program Manager 
Hope Creek EQ Program Manager 
License Renewal Team Member 
Fire Protection Superintendent 
Salem Plant Engineer 
License Renewal Team Member 
Hope Creek Fire Protection System Engineer 
Hope Creek Fire Protection Program Manager 
Salem EQ Program Manager 
Salem Plant Engineer 
Hope Creek Plant Engineer 
Salem Fire Protection System Engineer 
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LIST OF DOCUMENTS REVIEWED 

General License Renewal Documents 

NRC Inspection Procedure 71002; License Renewal Inspection 

NRC Generic Letter 89-13, Service Water System Problems Affecting Safety-Related 
Components, U.S. Nuclear Regulatory Commission, July 18,1989 

NRC Generic Letter 89-13, Supplement 1, Service Water System Problems Affecting Safety­
Related Components, U.S. Nuclear Regulatory Commission, April 4, 1990 

NRC Information Notice 81-21, Potential Loss of Direct Access to Ultimate Heat Sink, U.S. 
Nuclear Regulatory Commission, July 21, 1981 

NRC Information Notice 85-24, Failures of Protective Coatings in Pipes and Heat Exchangers, 
U.S. Nuclear Regulatory Commission, March 26, 1985 

NRC Information Notice 85-30, Microbiologically Induced Corrosion of Containment Service 
Water System, U.S. Nuclear Regulatory Commission, April 19, 1985 

NRC Information Notice 86-96, Heat Exchanger Fouling Can Cause Inadequate Operability of 
Service Water Systems, U.S. Nuclear Regulatory Commission, November 20, 1986 

No. 98-0030, Thermal Aging Embrittlement of Cast Stainless Steel Components, May 19, 2000. 

License Renewal Basis Documents 

SH-PBD-AMP-XI.M24, Program Basis Document -Compressed Air Monitoring, Rev 2 
SH-PBD-AMP-XI.M32, Program Basis Document -One-Time Inspection, Rev 2 
SH-PBD-AMP-XI.M33, Program Basis Document - Selective Leaching of Materials, Rev 1 
SH-PBD-AMP-XI.M18, Program Basis Document - Bolting Integrity, Rev 2 
SH-PBD-AMP-XI.S7, Program Basis Document - RG 1.127, Inspection of Water Control 

Structures 
SH-AMP-PBD-XI.S5, Program Basis Document - SGS and HCGS Masonry Wall Program, 
HG~$SBD~A2, 1 OGFR54.4 (a)(2}System Scoping and Screening BasisDocument, Rev 1 

.. __ . ...I:IG.=E'.BD.:AME'.~Xl.M8~_E'.[0.gi:am_B_as.isjl(tc_uoiEioL:_BWR.Pen.el[!itions, Rev 2...._._~___ .... ____ _ 
HC-SSBD-SLI, Selective Leaching Inspection Sample Basis Document, Rev 0 
HCGS-SSBD-OTI, One-Time Inspection Sample Basis Document, Rev 0 
SA-SSBD-A2, 10CFR54.4 (a)(2) System Scoping and Screening Basis Document, Rev 1 
SA-SSBD-A2, 10CFR54.4 (a)(2) System Scoping and Screening Basis Document, Rev 2 
SA-SSBD-SLI, Selective Leaching Inspection Sample Basis Document, Rev 0 
SGS1-SSBD-OTI, Unit 1 One-Time Inspection Sample Basis Document, Rev 0 
SGS2-SSBD-OTI, Unit 2 One-Time Inspection Sample Basis Document, Rev 0 
SH-PBD-AMP-PS1, "High Voltage Insulators", Rev 2 
SH-PBD-AMP-XI-E1, "Electrical Cables and Connections Not Subject to 10 CFR 50.49 

Environmental Qualification Requirements", Rev 1 
SH-PBD-AMP-XI.E2, "Electrical Cables and Connections Not Subject to 10 CFR 50.49 

Environmental Qualification Requirements Used in Instrumentation Circuits", Rev 2 

Attachment 



A-3 

SH-PBD-AMP-XLE3, "Inaccessible Medium Voltage Cables Not Subject to 10 CFR 
50.49 Environmental Qualification Requirements", Rev 1 

SH-PBD-AMP-XI-E6, "Electrical Cable Connections Not Subject to 10 CFR 50.49 
Environmental Qualification Requirements", Rev 1 

SH-PBD-AMP.xLM26, "Fire Protection", Rev 1 
SH-PBD-AMP-XLM27, "Fire Water System", Rev 1, 
SH-PBD-AMP- XI.S8, Revision 1; Protective Coating Monitoring and Maintenance 

Program 
SH-PBD-AMP- XLM34, Revision 2; Buried Piping Inspection Program 
Salem Generating Station and Hope Creek Generating Station, Aging Management 
Program Basis Document SH-PBD-AMP-PS4, Revision 0; Buried Non-Steel 

Piping Inspection Program 
Hope Creek Nuclear Generating Station Buried Piping Program Basis Document, 

Report No. 3602.101-01, Revision 0, 11/12/08 
Salem Nuclear Generating Station Buried Piping Program Basis Document, Report 

No. 3601.100-01, 2/5/09 
Program Basis Document, SH-PBD-AMP-PS4, Buried Non-Steel Piping Program 
Program Basis Document, SH-PBD-AMP-XLS8, Revision 1, Protective Coating Monitoring and 

Maintenance Program, GALL Program XLS8 - Protective Monitoring and Maintenance 
Program, 7/16/09 

Hope Creek Generating Station Program Basis Document HC-PBD-AMP-XLM4, Revision 2, 
12/10109; BWR VessellD Attachment Welds, GALL Program XLM4 
SA-AMRBD-M-2.3.4.2, Book 1 of 1; Salem Generating Station, Main Condensate and 
Feedwater System, Aging Management Review Basis Document 
SA-AMRBD-M-2.3.4.2, Book 1 of 1; Salem Generating Station, Electrical Commodities, Aging 

Management Review Basis Document 

Operating Experience 

20171756, Root Cause Analysis for Salem 13 B Circulating Water Pump Repeat Failure 
20234681, Salem Service Water Strainer Drum 
20118220, Salem Feedwater Heater 
20096392, Salem Service Water Spool Piece 
20288728,.SalemMoistureSeparator.Drain 

. ·~~·----2()()437-7(),salem·Wela-PenetFant~+est---··-~~~~~~ - .. ~.~ 
20234047, Salem Weld Penetrant Test 
20127259, Salem Residual Heat Removal Stud Wastage 
20008368, Salem Chemical Volume Control System Ultrasonic Test Indication 
20234698, Salem Weld Crack 
20235827, Salem Steam Generator Wall Thinning 
20280574, Hope Creek Cracks in Steam Dryer 
20281762, Hope Creek Service Water Pump Reservoir 
20227689, Hope Creek Ultrasonic Test of 2B Feedwater Heater 
20231489, Hope Creek Wall Thinning of Feedwater Pump Recirculation Line 
20225342, Hope Creek Ultrasonic Test on Reactor Water Cleanup System 
20219291, Hope Creek Ultrasonic Test on Condensate System 
20197311, Hope Creek Ultrasonic Test Acid Tank 
20227690, Hope Creek Ultrasonic Test on 2C Feedwater Heater 
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20222843, Hope Creek Ultrasonic Test on Feedwater System 
20242247, Hope Creek B Service Water Strainer 
20295758, Salem Control Air Manifolds with Rust 
20305253, Salem 3 Station Air Compressor Plug Leak' 
20329098, Salem 11 Control Air Dryer Desiccant Spent 
20324397, Salem Control Air Quality 
20394597, Salem Control Air High Dew Point 
20086245, Salem Instrument Air to Service Water Intake 
20005260, Hope Creek Compressor Aftercooler with Rust 
20171977, Hope Creek Instrument Air Line Worn 
20314664, Hope Creek Air Leak 
20429586, Hope Creek High Dew Point 
20086246, Hope Creek Instrument Air Quality to Service Water Intake 
20041101, Hope Creek Dew Point Trend Unsatisfactory 
60087258, Salem Chilled Water Pipe Corrosion 

Implementing Procedures 

CY-AA-120-4200, Corrosion Monitoring Guidelines, Revision 1 
ER-AA-330, Revision 8, "Conduct of Inservice Inspection Activities" 
ER-AA-330-001, Revision 7, "Section XI Pressure Piping" 
ER-AA-330-002, Revision 14, "Inservice Inspection of Section XI Welds and Components" 
ER-330-014, Revision 1, "Risk Informed Inservice Inspection Program Implementation" 
OU-AA-335-010, Revision 0, "Guidelines for ASME Code Allowable Flaw Evaluation and ASME 
Code Coverage Calculations" 
OU-AA-335-014, Revision 0, "VT-1 Visual Examination" 
OU-AA-335-015, Revision 0, "VT-2 Visual Examination" 
OU-AA-335-1000, Revision 0, "Nondestructive Examination (NDE) Program" 
SH-PBD-AMP-XI.M20, Revision 2, "Open-Cycle Cooling Water Program" 
ER-AA-310, implementation of the Maintenance Rule 
ER-AA-31 0-1 004, Maintenance Rule - Performance Monitoring 
ER-AA-310-1 009, Condition Monitoring of Structures 
ER-AA-2030 - Conduct of Plant Engineering Manual, Rev. 8 
SH.MDcGP.72c0022Bolt To[quinq.and . .Bolting.Sequence.Guidelines,. Rev. 4 

~·~~~~~~~~-E;R-AA-54QQ,-BurieG-~ipin0~~r0g ram~(B~P-)-GuiGe,~Rev~~1~··---~~-~~-~~ ~-~~. .. ...~~- ............ ----~ 
ER-AA-5400-1002, Buried Piping Examination Guide, Rev. 1 
SA-AA-1 17, Excavation, Trenching, and Shoring, Rey.9 
SC.MD-CM.SW-0006, Johnston Service Water Pump Inspection and Repair, Rev. 
HC.MD-CM.EA-0002. Service Water Pump Overhaul Repair, Rev. 18 
ER-SH-330-0009, PSEG Nuclear Repair Program Manual, Rev. 1 
H CGS lSI Program Plan Third Ten-Year Inspection Interval Long Term Plan, Rev. 0 
Salem Unit 1 In-service Inspection Program Third Ten-Year Interval Long Term Plan, Rev. 1 
Salem Unit 2 In-service Inspection Program Third Ten-Year Interval Long Term Plan. Rev.O 
HBLF-74, Control Air Quality Testing, Rev 1 
HC.IC-GP.ZZ-0069(Q), Dew Point Test, Rev 9 
Maintenance item 11603, 3M Inspection of Control Air and Dew Point Check 
Maintenance item 21453, IBM Containment Control AirWalkdown 
LR-SH-1005, Scoping of Systems and Structures, Rev 2 
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LR-SH-1007, License Renewal Boundary Drawings, Rev 2 
A-O-ZZ-EDS-0225-0, "Class 1 E Medium Voltage Shielded Power Cable for Use at 

Salem and Hope Creek Generating Stations", Rev 0 
CC-AA-211, "Fire Protection Program", Rev 4 
FP-AA-005, "Fire Protection Surveillance and Periodic Test Program", Rev 0 
HC.FP-STKC-0004(F), "Class 1 Fire Suppression Water System Flush", Rev 4 
HC.FP-STKC-0006(F), "Fire Pump Capacity Test", Rev 9 
HC.FP-ST.KC-0008(F), "Fire Main Flow Test", Rev 1 
HC.FP-ST.KC-0015(F), "Class 1 Water Spray/Deluge System Functional Test and 

Inspection", Rev 2 
HC.FP-ST.KC-0021 (F), "C02 Systems Operability and Partial Discharge Test", Rev 11 
HC.FP-ST.KC-0048(F), "Halon System Air Flow Test", Rev 3 
HC.FP-SV.KC-0066(F), "Control Room Halon Storage Cylinders Volume Check", Rev 3 
HC.FP-SV.zZ-0056(F), "Fire Barrier Inspection", Rev 4 
HC-IC-DC.SE-0001 (Q), "Nuclear Instrumentation System LPRM Current-Voltage Curve 

and Capacitance Discharge Test", Rev 11 
HC-IC-GP.SE-0003(Q), "Nuclear Instrumentation - SRM/IRM Systems SensorllV Test 

and Insulation Resistance Test", Rev 15 
HC-IC-GP.SE-0008(Q), "Nuclear Instrumentation LPRM Connector Assembly LPRM 

Detector Connector Moisture Sealing", Rev 15 
HC-IC-TS.SE-0001(Z), "LPRM Troubleshooting Guide", Rev 0 
HC.OP-AB.MISC-0001(Q), "Acts of Nature", Rev 13 
MA-AA-716-004, "Conduct of Troubleshooting", Rev 9 
MA-AA-716-012, "Post Maintenance Testing", Rev 16 
MA-AA-716-230-1003, "Thermography Program Guide", Rev 3 
OU-AA-335-007, "Ultrasonic Inspection for Determination of Sedimentation in Piping 

Systems or Components and Fluid Level Measurements", Rev 0 
OU-AA-335-004, "Manual Ultrasonic Measurement of Material Thickness and Interfering 

Conditions", Rev 0 
S1.FP-ST.FBR-0028(Q), "Class 1 Fire Damper Operability Test", Rev 4 
S1.FP-ST.FS-0048(Q), "Halon 1301 System Functional Test and Inspection", Rev 3 
S1.FP-ST.FS-0116(Q), "Switchgear Rooms and Electrical Penetration Area Dry 

Sprinkler System Functional Test and Inspection", Rev 0 
81. EP"SV. FBR"0005(Q), "Fire Wrapped Cable, Conduit,and . .Gable . .Tray .Inspection'.', 

S1.FP-SV.FBR-0027(Q), "Class 1 Fire Door Inspection and Operability Test", Rev 4 
S1.FP-SV.FBR-0031 (Q), "Class 1 Fire Damper Visual Inspection", Rev 3 
S1.FP-SV.FS-0066(Q), "Relay Room Halon Cylinders Volume and Pressure Check", 

Rev 8 
S2.FP-ST.FS-0021 (Q), "Diesel Area C02 Systems Operability and Partial Discharge 

Test", Rev 7 
S1.IC-CC. RM-0078(Q), "1 R46A Main Steam Line 12 Process Radiation Monitor", Rev 

11 
SC.FP-STFS-0004(Q), "Fire Suppression Water System Flush", Rev 6 

SC.FP-ST.FS-0006(Q), "Fire Pump Capacity Test", Rev 9 
SC.FP-ST.FS-0008(Q), "Fire Main Flow Test", Rev 2 
SC.FP-SV.FBR-0026(Q), "Flood and Fire Barrier Penetration Seal Inspection", Rev 3 
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SC.IC-PT.NIS-0033(Q), "N32 Source Range Discrimination and Plateau Voltage", Rev 4 
SC.IC.PT.NIS-0106(Q), "Source and Intermediate Range Detector Pre Installation 

Electrical Tests", Rev 4 
SC.IC.PT.NIS-0107(Q), "Source and Intermediate Range Detector Post Installation 

Electrical Tests", Rev 4 
SC.OP-AB.ZZ-0001 (Q), "Adverse Environmental Conditions", Rev 12 
ER-AA-330, Revision 8, "Conduct of Inservice Inspection Activities" 
ER-AA-330-001, Revision 7, "Section XI Pressure Piping" 
ER-AA-330-002, Revision 14, "Inservice Inspection of Section XI Welds and Components" 
ER-330-014, Revision 1, "Risk Informed Inservice Inspection Program Implementation" 
o U-AA-335-0 1 0, Revision 0, "Guidelines for ASME Code Allowable Flaw Evaluation and ASME 

Code Coverage Calculations" 
OU-AA-335-015, Revision 0, "VT-2 Visual Examinaiton" 
OU-AA-335-1000, Revision 0, "Nondestructive Examination (NDE) Program" 
SH-PBD-AMP-XI.M20, Revision 2, "Open-Cycle Cooling Water Program" 
OU-AA-335-18, Revision 2; Detailed and General VT-1 and VT-3 Visual Examination of ASME 
Class MC And CC Containment Surfaces And Components 
SH.RA-IS.ZZ-0005(Q), Revision 2; VT-2 Visual Examination of Nuclear Class 1, 2 and 3 

Systems, 3/16/04 
HC.OP-FT.ZZ-0004(Q); Revision 5, 8/21/08; Extended Power Uprate Power Ascension Testing 
NC.DE-TS.ZZ-6006(Q), Service Level 1 Coatings - Safety Related 
CC-SA-6006, Revision 1; Monitoring The Performance of Service Level 1 Coating Systems For 

Salem Generating Station Units 1 and 2 
CC-HC-6006, Revision 1; Monitoring The Performance of Service Level 1 Coating Systems For 

Hope Creek Generating Station 
S-IR-6S1-0020, Revision 0; Inspection of Containment Coatings, Salem Generating Station 

Unit 1, 1 R 19 Refueling Outage, 12/9/08 
S-IR-6H4-0005, Revision 0; Inspection of Containment Coatings, Hope Creek Generating 

Station Unit 1, 1 RF1 0 Refueling Outage, 12/12/01 
ER-AA-5400, Revision 2; PSEG Buried Piping Program (BPP) Guide 
ER-AA-5400-1002, Revision 2; Buried Piping Examination Guide 
GE Procedure: GE-VT-204, Procedure For Vessel Inspection (lWI) of BWR 4 RPV Internals, 

Version 10, 10/10107 
GE··Procedure:GEH-VT-204,Procedure ForVessellnspection(IVVI) .ofBWR4 .. RPV .Internals, 

.... ···-···--~·-Version··10;-4FH09--·---·--·--·-···~·--~~~--.-~--.-~-~.--.-----.-- ........ ~.--. 
PSEG Procedure ER-AA-2002, Revision 2; System Health Indicator Program 
CY-AA-120-410 Revision 2 CirculatinglService Water Chemistry 
CY-AA-120-4110 Revision 2 Raw Water Chemistry Strategic Plan 
ER-AA-340 Revision 4 GL 89-13 Implementing Procedure 
ER-AA-340-1001 Revision 6 GL 89-13 Program Implementation Instructional Guide 
ER-AA-340-1002 Revision 4 Service Water Heat Exchanger and Component Inspection Guide 
ER-AA-340-1003 Revision 2 GL 89-13 Program Performance Indicators 
ER-AA-340-2000 Revision 3 Balance-of-Plant Inspection, Testing, and Maintenance Guide 
ER-AA-2030 Revision 8 Conduct of Plant Engineering Manual 
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Draft Implementing Procedures 

ER-HC-XXXX, "License Renewal Program - Electrical Cables and Connections Not 
Subject to 10 CFR 50.49 Environmental Qualification Requirements Used in 
Instrumentation Circuits" 

ER-SNHC-XXXX, "High Voltage Insulator Program" 
HC-SSBD-E6, "Electrical Cable Connections Not Subject to 10 CFR 50.49 

Environmental Qualification Requirements Sample Basis Document", Rev A 
MA-AA-723-500, "Inspection of Non EQ Cables and Connections In Adverse Localized 

Environments", Rev 0 
S-1941/H-1929, "50 Year Sample Testing of Fire Water System Sprinkler Heads", Rev A S-
31 01/H-31 01, "Step Voltage Testing of Inaccessible Medium Voltage Cables in the 

Scope of License Renewal", Rev A 
SA-SSBD-E6, "Electrical Cable Connections Not Subject to 10 CFR 50.49 

Environmental Qualification Requirements Sample Basis Document", Rev A 

Technical Reports 

PSE&G Nuclear LL Hope Creek, "Report on Scanning of Joints Underground Service Water 
Loop at Hope Creek "B" Station. April 2006 

Hope Creek HOP03.G04 "lSI Classification Basis Document Third Ten-Year Inspection 
Interval", Revision 0, 

Extension of the EPRI Risk-Informed Inservice Inspection (RI-ISI) Methodology to Break 
Exclusion Region (BER) Programs, Rev. O-A, 10006937, August 2002 
Socket Weld Resolution Guideline, EPRI 1003542 Technical Update 
Lehigh Testing Laboratories, Inc, Project 2615-09, Strainer Drum Evaluation, March 25, 2009 
Design Engineering Analysis Corporation (DEAC) TR-138, FEA Evaluation of Strainer Drum 

with Compromised Material Strengths, July 2009 
BWRVIP-49-A: BWR Vessel and Internals Project, Instrument Penetration Inspection and Flaw 
Evaluation Guidelines, EPRI Final Report, March 2002. 
PSE&G Nuclear LL Hope Creek, "Report on Scanning of Joints Underground Service Water 
Loop at Hope Creek "B" Station. April 2006 
Hope Creek HOP03.G04 "lSI Classification Basis Document Third Ten-Year Inspection 
Interval",.Revision.O,_ .. __ .. 

···-·~·-Extensi0n-of-the-EPRI-Risk-lnfoFliled-lnse"vice-Inspectioll.(RI-ISI)-Methodology.to-Sreak.- ........ --_ .. _. 
Exclusion Region (BER) Programs, Rev. O-A, 10006937, August 2002 
Socket Weld Resolution Guideline, EPRI1003542 Technical Update 
VTD 901230(001), Keeler & Long Report No. 78-0725-1,7/25/78; Physical Properties Test For 

Adhesion, Abrasion Resistance & Direct Impact Resistance Of A Series Of Keebler & 
Long Carbon Steel & Concrete Coating Systems 

VTD 901230(001), Keeler & Long Report No. 78-0720-1, 7/20/78; Chemical Resistance Test 
For Five Day Immersion In Various Chemicals Of Keebler & Long Carbon Steel & 
Concrete Coating Systems 

VTD 901230(001), Keeler & Long Report No. 78-0810-1, 8/10/78; Radiation Tolerance, 
Decontamination, Design Basis Accident, Physical Properties And Chemical Properties 
Tests Of Keebler & Long Carbon Steel & Concrete Coating Systems 

VTD 901230(001), Keeler & Long Test Report #79-1009: Design Basis Accident Testing Of 
Epoxy Coatings Over Steel Prepared With 3M Clean 'N' Strip Unitized Wheel 
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VTD 90123090(002), Technical Evaluation No. 70069426-0020, Salem Primary Coatings DBA 
Tests, 11/13/07 

VTD 316690-01, Containment Coating Radiation Testing, PIR G91-08-NQ 
GE-Hitachi, Hope Creek Power Station (HCR14) 2007 IWI Report, 10/07 
GE-Hitachi, Hope Creek Power Station (HCR15) Spring 20091WI Final Report, GE RPT-7480-

1QXC2X-KTI-IWI,4/09 
NIS-1; Owner's Data Report For Inservice Inspections As Required By The Provisions Of The 
ASME Code Rules, Salem Unit 1, 7/1/87 
NIS-1; Owner's Data Report For Inservice Inspections As Required By The Provisions Of The 
ASME Code Rules, Salem Unit 2,10/13/91 
Salem Unit 1, GL 89-13, Service Water Inspection, (1R19) 
Salem Unit 2, GL 89-13, Service Water Inspection, 11/20/09 
Salem Unit 2, GL 89-13, Service Water Inspection, 3/31/08 
Hope Creek, GL 89-13, Service Water Inspection, (R15) 
BWRVIP-03, BWR Vessel Internals Project, Reactor Pressure Vessel and Internals Examination 
Guidelines, Revision 6 
BWRVIP-47, BWR Lower Plenum Inspections and Flaw Evaluation Guidelines, October 13, 
1999 
No. 98-0030, Thermal Aging Embrittlement of Cast Stainless Steel Components, May 19, 2000. 
NUREG/CR-4513, Rev. 1, Estimation of Fracture Toughness of Cast Stainless Steels during 
Thermal Aging in LWR Systems, U.S. Nuclear Regulatory Commission, August 1994. 

Work Orders: 

30146651 
30191674 
60065052 
60081894 
70108086 
70111330 

Completed Surveillance Tests 

.Salem .. UniLt.Turbioe . .BuildingControLAirQualityTest.Results,.J.une .2, .. 2Q10 
..... ~ .. --Salem-LJnit-2-Turbir:le~Buildir:lg~Cor:ltrol.Air-Quality-TesU~esulls,June].,20~1O._~~_~~~ ...... ~~~~~ .---~ __ _ 

Salem Unit 1 Auxiliary Building Control Air Quality Test Results, March 2, 2010 
Salem Unit 2 Auxiliary Building Control Air Quality Test Results, March 11, 2010 
Hope Creek Compressed Air Monitoring Results Summary for Dew Point for 5 locations 
Hope Creek Instrument Air Walkdown Results Summary, Completed 5 dates in 2009 
HC.FP-ST.KC-0004(F), "Class 1 Fire Suppression Water System Flush", Rev 4, 

Completed 9/13/08, 5/23/09 
HC.FP-ST.KC-0006(F), "Fire Pump Capacity Test", Rev 9, Completed 5/6/09 
HC.FP-ST.KC-0008(F), "Fire Main Flow Test", Rev 1, Completed 9/22/07 
HC.FP-ST.KC-0015(F), "Class 1 Water Spray/Deluge System Functional Test and 

Inspection", Rev 2, Completed 1/21/09 
HC.FP-ST.KC-0021 (F), "C02 Systems Operability and Partial Discharge Test", Rev 11, 

Completed 4/2/09 
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HC.FP-ST.KC-0048(F), "Halon System Air Flow Test", Rev 3, Completed 4/15/09 
HC.FP-SV.KC-0066(F), "Control Room Halon Storage Cylinders Volume Check", Rev 3, 

Completed 5/13/09 
HC.FP-SV.ZZ-0056(F), "Fire Barrier Inspection", Rev 4, Completed 10/2/09 
S1.FP-ST.FBR-0028(Q), "Class 1 Fire Damper Operability Test", Rev 4, Completed 

1/25/10 
S1.FP-ST.FS-0048(Q), "Halon 1301 System Functional Test and Inspection", Rev 3, 

Completed 8/6109 
S1.FP"ST.FS-0116(Q), "Switchgear Rooms and Electrical Penetration Area Dry 

Sprinkler System Functional Test and Inspection", Rev 0, Completed 7/29/09 
S1.FP-SV.FBR-0005(Q), "Fire Wrapped Cable, Conduit, and Cable Tray Inspection", 

Rev 1, Completed 7/1109 
S1.FP-SV.FBR-0027(Q), "Class 1 Fire Door Inspection and Operability Test", Rev 4, 

Completed 8/14/09 
S1.FP-SV.FBR-0031 (Q), "Class 1 Fire Damper Visual Inspection", Rev 3, Completed 

11/10/09 
S1.FP-SV.FS-0066(Q), "Relay Room Halon Cylinders Volume and Pressure Check", 

Rev 8, Completed 3/25/10 
S2.FP-ST.FS-0021 (Q), "Diesel Area C02 Systems Operability and Partial Discharge 

Test", Rev 7, Completed 8/26/08 
SC.FP-ST.FS-0004(Q), "Fire Suppression Water System Flush", Rev 6, Completed 

5/8/10 
SC.FP-ST.FS-0006(Q), "Fire Pump Capacity Test", Rev 9, Completed 5/30109 
SC.FP-ST.FS-0008(Q), "Fire Main Flow Test", Rev 2, Completed 11/14/09 
SC.FP-SV.FBR-0026(Q), "Flood and Fire Barrier Penetration Seal Inspection", Rev 3, 

Completed 9/27/08 

Reference Documents 

Materials Reliability Program: Primary System Piping Butt Weld Inspection and Evaluation 
Guidelines (MRP-139) 1010087, August 2005 
NEI 96-03, Guideline for Monitoring the Condition of Structures at Nuclear Power Plants, 1996 
ACI 20.1.1 R-92, Guide for Making a Condition Survey of Concrete in Service, American 

.ConcreteJnstitute_ .... 
. ... --.-.-AGI-349>3R-96,1~.valuatiol1-of-EOxistil1g-Nuciear-Safet.y.--Related-Col1crete..Structures,- ...... .._-------

American Concrete InstituteACI 531-79, Concrete Masonry Structures, Design and 
Construction, American Concrete Institute 
Hope Creek Update Final Safety Analysis Report, Section 7.2.1.36 
Materials Reliability Program: Primary System Piping Butt Weld Inspection and Evaluation 
Guidelines (MRP-139) 1010087, August 2005 
NEI 09-14, Revision 0; Guidelines For The Management Of Buried Piping Integrity, 01/10 
EPRI Final Report 1016456, 12/08; Recommendations for an Effective Program to Control the 
Degradation of Buried Piping 
EPRI Report TR-112657, "Revised Risk Informed Inservice Inspection Evaluation Procedure" 
Rev. B-A, December 1999. 
EPRI Report 1006937, "Extension of the EPRI Risk Informed Inservice Inspection (RI-ISI) 
Methodology to Break Exclusive Repair (BER) Programs", Rev. O-A, August 2002. 

Attachment 



A-10 
ASME Code Case N-578-1, "Risk Informed Requirements for Class 1, 2 and 3 Piping, Method 
B", March 28, 2000. 

INPO SEN 226, Stress Corrosion Cracking on a Portion of Safety Injection System Piping, 
December 2001 
10 CFR 50.55a, Codes and Standards, Office of the Federal Register, National Archives and 
Records Administration, 2005. 
EPRI Report 1011955, "Materials Reliability Program Management of Thermal Fatigue in 
Normally Stagnant Non-Isolable Reactor Coolant System Branch Lines (MRP-146)," June 2005 

Drawings 

Complete set of submitted License Renewal Drawings for Hope Creek, and Salem Units 1 and 2 
205247 A 8761-60, Unit 1 Penetration Area Control Air, Rev 60 
236493A 1456-6, Unit 1 Steam Generator Feedwater Piping, Rev 3 
236450AB 3715-0, Unit 1 Steam Generator Feedwater Piping Encapsulation Sleeve, Rev 0 
602240B 9803-0, Unit1 Boric Acid Tank Room Floor Penetrations, Rev 0 
CVC-1-5D, Unit 1 Auxiliary Building Elevation 100 & 122 Piping Isometric, Rev 24 
9361-70, "Five Unit Tapered Station Stack", Rev 12/2/88 
308049-2, "Diesel Fuel System", Rev 2 
500225, "Resistance Graded Three Unit Station Post Stack", Rev 8/2/04 
601701, "500, 13.8,4 kV Elementary One Line", Sheet 1000, Rev 31 
Babcock-Hitachi dwg. 1 0855-N1-B11-201 0-79(2)-14; Hope Creek Vessel Attachment Welds 
Babcock-Hitachi dwg. 1 0855-N1-B11-A001-1; Hope Creek Vessel Attachment Welds 
Babcock-Hitachi dwg. PN1-B11-A001-0157, Sheet 001; Hope Creek Vessel Attachment Welds 

Calculations 

2671519, Unit 1 Nitrogen Piping to Chilled Water Expansion Tank, Rev 4 
267626A, Unit 1 Component Cooling Piping, Rev 1 

Applicant Audits and Self Assessments 

Salem Compressed Air System Health Reports; Q4 2009, Q1 2010, Q@2010 
Hope.C[eek .. lnstrumentAir .. System.Health .. Report; ... Q2.2OJO 

PM Requests 

NUTS 8006880-3102 
NUTS 8006880-3103 
NUTS 8006881-3102 
NUTS 8006881-3103 
NUTS 80096680-3502 
NUTS 80096681-3502 
NUTS 80096880-1941 
NUTS 80096880-1942 
NUTS 80096880-1943 
NUTS 80096880-1944 
NUTS 80096880-2902 
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NUTS 80096880-3402 
NUTS 80096881-1929 
NUTS 80096881-2902 
NUTS 80096881-3402 

Corrective Action Documents 

Order 000070037702 Root Cause Evaluation 
Order 000070045989 Root Cause Evaluation 
Order 000070046376 Engineering Evaluation 
Order 000070047684 Condition Report 
20188376 
20213316 
20280246 
20296559 
20378391 
20383500 
20383542 
20401028 
20416035 
20417829 
20421918 
20426563 
20453055 
20466667 
Order 000070037702 Root Cause Evaluation 
Order 000070045989 Root Cause Evaluation 
Order 000070046376 Engineering Evaulation 
Order 000070047684 Condition Report 
Notification 20411711 
Notification 20460135 
Notification 200084908 
Notification 20472698 
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Notification 0000200084908, "Underground Water Leak has developed and is causing a 
sinkhole ... ", November 30,2001 
Request for Authorization to Use a Risk-Informed Inservice Inspection Alternative to the ASME 
Boiler and Pressure Vessel Code Section XI Requirements for Class 1 and 2 Piping Docket 50-
354, March 1, 2004 
Submittal ofThird inservice Inspection (lSI) Interval Program Plan, December 12, 2007 
SA-PBD-AMP-XI.M12, Revision 2, "Gall Program XI.M12 - Thermal Embrittlement of Cast 
Austenitic Stainless Steel" 
Letter Christopher Grimes, U.S. Nuclear Regulatory Commission, May 19, 2000 
S. Lee, P.T. Kou, K. Wichman, O. Chopra, "Flaw Evaluation of Thermally Aged Cast Stainless 
Steel in Light-Water Rector Applications, 1997 
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NUREG/CR 4513, Rev 1, "Estimation of Fracture Toughness of Cast Stainless Steels During 
Thermal Aging in LWR Systems, U.S. NRC, August 1994. 
PSEG Letter LR-N10-0165, dated May 13, 2010. 
PSEG Letter LR-N89062, Response to Generic Letter 88-14, Salem, dated March 31, 1989 
PSEG Letter LR-N89062, Response to Generic Letter 88-14, Hope Creek, dated June 29, 1989 
System and Structure Scoping Report, Demineralized Water System, Rev 1 
System and Structure Scoping Report, Switchgear & Penetration Area Ventilation System, 

Rev 1 
Salem Scoping Report - Intended Functions 
Unit 1 Safe Shutdown Equipment List, Rev 2 
Unit 2 Safe Shutdown Equipment List, Rev 1 
10CFR54.4 (a)(2) Structural Support Reference Book, Rev 0 
52-40109, "HV Diagnostics Tan-Delta Report NB/C Service Water Pumps", 9/2009 
Detailed Service Water (1E) Medium Voltage Cable Action Plan, 2010 
Email.AntonioMannarinotoJohnHilditch .• .RE: Salem and Hope Creek High Voltage 

Insulators", 5/14/09 
Exelon EED Procedure CM-ED-P001 
Hope Creek Fire Hazards Analysis, UFSAR Appendix 9A 
Hope Creek IRM IV Test Results, 1999-2009 
NUCR 70033575, "Salem Switchyard Salt Event and Hope Creek Reactor Scram" 
Operability Evaluation 09-005, "Station Service Water Pumps", Rev 2 
Pictures, Salem and Hope Creek Service Water and Salem and Hope Creek Switchyard 

Cable Vault Inspections, July - November 2009 
Presentation Slides, "Hope Creek Service Water Cable Vault Inspections 2009", Andrew 

Hak 
Program Health Reports, Salem and Hope Creek, "Fire Protection/Fire Safe Shutdown 

Program", 1st Quarter 2010 
Salem Fire Hazards Analysis, Rev 6 
Salem and Hope Creek List of License Renewal In-Scope Cables with Cable Details 
Salem Unit 1 Power Range Detector Currents Cycle to Cycle, 2001-2010 
Salem Unit 1 Power Range Detector Capacitance, 10/09 
Notification 0000200084908, "Underground Water Leak has developed and is causing a 
sinkhole ... ", November 30,2001 

... Requestfor Authorization to UseaRiskd nformed I nservicel nspection.Alternative.to the. ASM E 
. ····---Beiler-and-PresslolreVessel-Gode-Seetion·XI·HeEjlolirements-for·Glass-1-and-2-·Pipin!J-Doeket··5Q-~----···-

354, March 1, 2004 
Submittal of Third inservice Inspection (lSI) Interval Program Plan, December 12, 2007 
SA-PBD-AMP-XI.M12, Revision 2, "Gall Program XI.M12 - Thermal Embrittlement of Cast 

Austenitic Stainless Steel" 
Letter Christopher Grimes, U.S. Nuclear Regulatory Commission, May 19, 2000 
S. Lee, P.T. Kou, K. Wichman, O. Chopra, "Flaw Evaluation of Thermally Aged Cast Stainless 
Steel in Light-Water Rector Applications, 1997 
NUREG/CR 4513, Rev 1, "Estimation of Fracture Toughness of Cast Stainless Steels During 

Thermal Aging in LWR Systems, U.S. NRC, August 1994. 
PSEG Letter LR-N10-0165, 5/13/10; Subject: Response to NRC Request for Additional 
Information dates April 15, 2010, Related to Structures and Structures-Related 

Aging Management Programs for the Salem Nuclear Generating Station Units 1 
and 2 License Renewal Application 

Attachment 



A-13 

NEI 09-14, Revision 0, Guideline For The Management of Buried Integrity, January 
2010 
AWWA Standard, ANSIIAWWA C105/A21.5-05, Polyethylene Encasement for Ductile­

Iron Pipe Systems, 12/1/05 
NRC Letter dated 8/6/10, Subject: Request for Additional Information for Salem Nuclear 

Generating Station Units 1 and 2 License Renewal Application for Buried Piping 
Inspection Program (TAC Nos. ME 1834 and ME 1836) 

PSEG Letter LR-N07 -0056/LCR H0501, Revision 1, 3/22107; PSEG Response to Request for 
Additional Information Request for License Amendment - Extended Power Uprate 

NRC Inspection Report No. 50-272/80-10, 5/21180 

Guided Wave Buried Piping Testing Reports 

Technical Report of 4" Auxiliary Feedwater Lines, 10" Steam Generator Blowdown 
Overflow Line, 1" Control Air Line, Using GUL Wavemaker G-3 for PSEG Nuclear 
At Salem Nuclear Generating Station Unit 1; Purchase Order 4500566764, April 
16,2010; Mistras, IMPRO Technologies 

System Health Reports 

Hope Creek Service Water, System Health Report, (01-2010) 
Hope Creek Service Screens, System Health Report, (01-2010) 
Hope Creek Service Water, System Health Report, (04-2009) 
Hope Creek Feedwater, System Health Report, (02-2010) 
Hope Creek Feedwater, System Health Report, (01-2010) 
Hope Creek Condensate, System Health Report, (02-2010) 
Hope Creek Condensate, System Health Report, (01-2010) 
Salem Unit 1 Service Water, System Health Report, (01-2010) 
Salem Unit 2 Service Water, System Health Report, (01-2010) 
Salem Unit 1 Service Water, System Health Report, (04-2009) 
Salem Unit 2 Service Water, System Health Report, (04-2009) 
Salem Unit 2 & Salem Unit 2, Feedwater & Condensate System, System Health Report, (02-
2010) 
SalemUnit2& Salem-Unit2-, Feedwater & Condensate System, System Health Report, (01-

.. ------2(10)-----~---------------···· - --- --- - - -- ------ -- -- --~ ~ -- - -~ - - .... -.. ~--.---.... -.. --.-.---... - .. --.. ~~-

Inspection Data Sheets 

VE-04-187, 11/5/04; SPT-BH-002 
VE-04-200, 11/5/04; SPT-EA-001 
VE-04-201, 11/5/04; SPT-EA-002 
VE-04-190, 11/5/04; SPT-AP-001 

Plant Change Documents 

PSEG DCP 80048085, Operation 742, EPU, Startup Testing, Steam Dryer Monitoring 
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Work Orders: Buried Piping Inspections 

60078575; Sewage Building, 9/14/08 
60071607; Domestic (Fresh) Water, Fire Protection, 11 /18/08 
60076203; LDC Chilled Water, 8/26/08 
60076212; Domestic Water, 8/26/08 
60083176; Fire Protection, 10/2/09 
60083176; Fire Protection, 10/9/09 
60083176; Fresh Water Supply, 9/8/09 
60083176; Fire Protection, 9/8/09 
60083176; Fire Protection, 6/24/09 
60088368; Fire Protection, 5/24/10 
60088368; Fire Protection, 3/23/10 
30115988; SSW Loop Underground Pipe, 10/19/07 
30139398; B Service Water Header, 5/21/07 

Work Orders; 89-13, Buried Non-Steel Piping Inspections 

30151679; Salem Unit 1, #11 Service Water inspection 
30139398; Hope Creek, SSW and Reactor Building piping inspections 
30124772; Salem Unit 2, #21 SW Header inspection, 3/8/08 
30166668; Salem Unit 2, #22 SW NUC Header, 11/20/09 
30132501; Salem Unit 1, #12 SW NUC Header, 10/30/08 
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