
 

 
 
 
 

June 2, 2008 
 
 
 
 
Mr. William Levis 
President & Chief Nuclear Officer  
PSEG Nuclear LLC - N09 
Post Office Box 236 
Hancocks Bridge, NJ  08038 
 
SUBJECT: SALEM NUCLEAR GENERATING STATION, UNIT NO. 2 - EVALUATION OF 

RELIEF REQUESTS S2-I2-RR-B01 AND S2-I2-RR-C01 (TAC NOS. MD5977 
AND MD5978) 

 
Dear Mr. Levis: 
 
By letter dated June 27, 2007, as supplemented by letter dated December 14, 2007, PSEG 
Nuclear LLC (PSEG) submitted relief requests S2-I2-RR-B01 and S2-I2-RR-C01 which 
requested relief from certain requirements specified in Section XI of the American Society of 
Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code) for the inservice 
inspection (ISI) of Class 1 and Class 2 components at Salem Nuclear Generating Station 
(Salem), Unit No. 2.  PSEG stated that it had conducted examinations as part of the second  
ten-year ISI interval to the extent practical.  However, coverage for certain weld examinations 
was less than required by the ASME Code. 
 
The U.S. Nuclear Regulatory Commission (NRC) staff, with technical assistance from its 
contractor, the Pacific Northwest National Laboratory, has completed its review of relief requests 
S2-I2-RR-B01 and S2-I2-RR-C01 as documented in the enclosed Safety Evaluation.  The NRC 
staff concludes that the ASME Code examination coverage requirements are impractical for the 
subject welds listed in the relief requests.  Based on the volumetric and/or surface coverage 
obtained, it is also concluded that, if significant service-induced degradation were occurring, 
there is reasonable assurance that evidence of it would have been detected by the examinations 
that were performed.  As such, the NRC staff further concludes that there is reasonable 
assurance of structural integrity of the subject welds based on the examinations that have been 
performed.  Therefore, the NRC staff is granting PSEG’s requests for relief pursuant to 
10 CFR 50.55a(g)(6)(i), for the second 10-year ISI interval at Salem Unit No. 2. 
 
Granting relief pursuant to 10 CFR 50.55a(g)(6)(i) is authorized by law and will not endanger life 
or property, or the common defense and security, and is otherwise in the public interest given 
due consideration to the burden upon the licensee that could result if the requirements were 
imposed on the facility. 
 
All other ASME Code, Section XI requirements for which relief was not specifically requested 
and approved in the subject requests for relief remain applicable, including third-party review by 
the Authorized Nuclear Inservice Inspector. 
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If you have any questions concerning this matter, please contact the Salem Project Manager, 
Mr. Richard Ennis, at (301) 415-1420. 
 

Sincerely, 
 
      /ra/ 
 
 

Harold K. Chernoff, Chief 
Plant Licensing Branch I-2 
Division of Operating Reactor Licensing  
Office of Nuclear Reactor Regulation 

 
Docket No. 50-311 
 
Enclosure:  As stated 
 
cc w/encl:  See next page 
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Salem Nuclear Generating Station, Unit Nos. 1 and 2 
 
cc: 
 
Mr. Thomas Joyce 
Senior Vice President - Operations 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
 
Mr. Dennis Winchester 
Vice President - Nuclear Assessment 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ  08038 
 
Mr. Robert Braun 
Site Vice President - Salem 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
 
Mr. Carl Fricker 
Vice President - Operations Support 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
 
Mr. George Gellrich 
Plant Manager - Salem 
PSEG Nuclear  
P.O. Box 236 
Hancocks Bridge, NJ  08038 
 
Mr. James Mallon 
Manager - Licensing 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
 
Mr. Steven Mannon 
Manager - Salem Regulatory Assurance 
PSEG Nuclear 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
 
Mr. Jeffrie J. Keenan, Esquire 
PSEG Nuclear - N21 
P.O. Box 236 
Hancocks Bridge, NJ  08038 
 
 
 

Township Clerk 
Lower Alloways Creek Township 
Municipal Building, P.O. Box 157 
Hancocks Bridge, NJ  08038 
 
Mr. Paul Bauldauf, P.E., Asst. Director 
Radiation Protection Programs 
NJ Department of Environmental 
  Protection and Energy 
CN 415 
Trenton, NJ  08625-0415 
 
Mr. Brian Beam 
Board of Public Utilities 
2 Gateway Center, Tenth Floor 
Newark, NJ  07102 
 
Regional Administrator, Region I 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA  19406 
 
Senior Resident Inspector 
Salem Nuclear Generating Station 
U.S. Nuclear Regulatory Commission 
Drawer 0509 
Hancocks Bridge, NJ  08038 
 
Mr. William Levis 
President and Chief Nuclear Officer 
PSEG Nuclear, LLC 
P.O. Box 236 
Hancocks Bridge, NJ 08038 
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
 

RELATED TO RELIEF REQUESTS S2-I2-RR-B01 AND S2-I2-RR-C01 
 

 PSEG NUCLEAR LLC 
 
 SALEM NUCLEAR GENERATING STATION, UNIT NO. 2 
 
 DOCKET NO. 50-311 
 
 
1.0 INTRODUCTION 
 
By letter dated June 27, 2007, as supplemented by letter dated December 14, 2007, 
(Agencywide Documents Access and Management System (ADAMS) Accession Nos. 
ML071900437 and ML073620370, respectively), PSEG Nuclear LLC (PSEG or the licensee) 
submitted relief requests S2-I2-RR-B01 and S2-I2-RR-C01 which requested relief from certain 
requirements specified in Section XI of the American Society of Mechanical Engineers Boiler 
and Pressure Vessel Code (ASME Code) for the inservice inspection (ISI) of Class 1 and 
Class 2 components at Salem Nuclear Generating Station (Salem), Unit No. 2.  PSEG stated 
that it had conducted examinations as part of the second ten-year ISI interval to the extent 
practical.  However, coverage for certain weld examinations was less than required by the ASME 
Code. 
 
2.0 REGULATORY EVALUATION 
 
The ISI of ASME Code Class 1, 2, and 3 components is to be performed in accordance with 
Section XI of the ASME Code and applicable edition and addenda as required by Title 10 of the 
Code of Federal Regulations (10 CFR) Section 50.55a(g), except where specific relief has been 
granted by the Nuclear Regulatory Commission (NRC or Commission) pursuant to 
10 CFR 50.55a(g)(6)(i).  Pursuant to 10 CFR 50.55a(a)(3), alternatives to the requirements of 
paragraph (g) may be used, when authorized by the NRC, if the licensee demonstrates that:  
(i) the proposed alternatives would provide an acceptable level of quality and safety, or 
(ii) compliance with the specified requirements would result in hardship or unusual difficulty 
without a compensating increase in the level of quality and safety. 
 
Pursuant to 10 CFR 50.55a(g)(4), ASME Code Class 1, 2, and 3 components (including 
supports) must meet the requirements, except the design and access provisions and the 
preservice examination requirements, set forth in the ASME Code, Section XI, ARules for 
Inservice Inspection of Nuclear Power Plant Components,@ to the extent practical within the 
limitations of design, geometry, and materials of construction of the components.  The regulation 
requires that inservice examination of components and system pressure tests conducted during 
the first 10-year interval, and subsequent intervals, comply with the requirements in the latest 
edition and addenda of Section XI of the ASME Code incorporated by reference in 
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10 CFR 50.55a(b) 12 months prior to the start of the 120-month interval, subject to the 
limitations and modifications listed therein.  The Salem Unit No. 2 second ten-year ISI interval 
began May 10, 1992, and ended on November 23, 2003.  The ISI Code of record for Salem Unit 
No. 2 for the second 10-year ISI interval was the ASME Code Section XI, 1986 Edition, with no 
addenda. 
 
The subject relief requests were originally submitted by PSEG by letter dated March 21, 2006 
(ADAMS Accession No. ML060950206).  The NRC staff requested additional information (RAI) 
in a letter dated December 20, 2006 (ADAMS Accession No. ML063340284).  The licensee was 
unable to provide the requested information in a timely manner, and based on discussions with 
the NRC staff, PSEG withdrew its request in a letter dated March 26, 2007 (ADAMS Accession 
No. ML070930448).  PSEG’s request dated June 27, 2007, resubmitted the original requests 
and incorporated the responses to the NRC staffs RAIs.  As discussed in an NRC inspection 
report dated August 14, 2007 (ADAMS Accession No. ML072260460), a severity Level IV 
violation of 10 CFR 50.55a(g)(5)(iii) and 10 CFR 50.55a(g)(5)(iv) was identified since PSEG had 
not submitted the subject relief requests within 12 months following the completion of the second 
10-year ISI interval for Salem Unit No. 2 (i.e., the subject relief requests should have been 
submitted by November 23, 2004).  PSEG’s letter dated September 13, 2007 (ADAMS 
Accession No. ML072680855), provided the licensee’s response to the NRC’s notice of 
violation. 
 
3.0 TECHNICAL EVALUATION 
 
The NRC staff, with technical assistance from its contractor, the Pacific Northwest National 
Laboratory (PNNL), evaluated the information provided by PSEG in support of the subject relief 
requests.  For clarity, the licensee’s request has been evaluated in several parts according to 
ASME Code Examination Category. 
 
3.1 Request for Relief S2-I2-RR-B01 (Part A), Examination Category B-A, Items B1.12, 

B1.22, and B1.40, Pressure Retaining Welds in Reactor Pressure Vessel 

ASME Code Requirement 
 
ASME Code, Section XI, Examination Category B-A, Item B1.12 requires essentially 
100 percent volumetric examination, as defined by Figure IWB-2500-2, of the length of 
one longitudinal reactor pressure vessel (RPV) shell weld during successive operating 
intervals 2 through 4.  Item B1.22 requires essentially 100 percent volumetric 
examination of the “accessible length” of head welds, as defined by Figure IWB-2500-3.  
Item B1.40 requires essentially 100 percent volumetric and surface examination of the 
head-to-flange weld, as defined by Figure IWB-2500-5.  “Essentially 100%”, as clarified 
by ASME Code Case N-460, “Alternative Examination Coverage for Class 1 and Class 2 
Welds,” is greater than 90 percent coverage of the examination volume, or surface area, 
as applicable.  ASME Code Case N-460 has been approved for use by the NRC in 
Regulatory Guide (RG) 1.147, Revision 14, “Inservice Inspection Code Case 
Acceptability.” 
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 Licensee’s ASME Code Relief Request 
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of Class 1 RPV welds 2-RPV-3442A, 
2-RPV-3442B, and 2-RPV-3442C which are lower shell longitudinal welds at 60°, 180°, 
and 300°, respectively, 2-RPV-1443C which is a head meridional weld at 30°, and  
2-RPVCH-6446A which is a head-to-flange weld. 
 

 Licensee’s Basis for Relief Request (as stated) 
 

Full [ASME] Code-required coverage is impractical for the identified subject 
components since the Reactor Pressure Vessel (RPV) would require design 
modifications that would impose a significant burden to PSEG.  PSEG has examined 
the subject components to the extent practical and has determined them to be 
acceptable with no observed signs of degradation.  In addition, other RPV welds 
have been examined to the extent required by the Code and also found to be 
acceptable with no observed signs of degradation.  Also, VT-2 visual examinations 
performed in conjunction with system pressure testing after each refueling outage 
found these welds to be acceptable with no leakage observed. 

 
 Licensee’s Proposed Alternative Examination (as stated) 
 

Where the component would not allow an ultrasonic angle beam examination from 
both sides of the weld, the following were performed using the best available 
technology at the time and as applicable, demonstrated through the [Electric Power 
Research Institute] EPRI [Performance Demonstration Initiative] PDI program: 
 
• Similar metal welds were examined to the extent practical using personnel and 

techniques qualified and demonstrated through the EPRI PDI, as applicable.  
 
• System pressure test examinations were performed per ASME [Code] Section XI 

requirements.  
 

NRC Staff Evaluation   
 
The ASME Code requires essentially 100 percent volumetric examination of the 
accessible length of the subject ASME Code Class 1 RPV welds.  However, the 
geometry of the welds, along with interference from appurtenances such as core barrel 
supports and in-core instrumentation tubes located in close proximity to the welds, limits 
access for full volumetric examination.  To gain access for examination, the RPV would 
require design modifications.  Imposing this requirement would create a significant 
burden on the licensee; therefore, the ASME Code-required 100 percent volumetric 
examinations are impractical. 

 
As shown on the sketches and technical descriptions included in the licensee’s 
submittals, examinations of the subject welds have been performed to the extent 
practical; with the licensee obtaining substantial volumetric coverage from approximately 
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79 percent to 88 percent.  All of the subject examinations were performed using 
equipment, personnel and procedures qualified through the EPRI PDI. 

 
In the case of RPV Welds 2-RPV-3442A, 2-RPV-3442B, and 2-RPV-3442C, which are 
lower shell course longitudinal welds at 60°, 180°, and 300°, respectively, integrally 
welded core barrel support lugs located adjacent to these welds limited ultrasonic 
scanning such that only 81 percent of the ASME Code-required coverage could be 
obtained.  Weld 2-RPV-1443C is a head meridional weld located at 30° where nearby 
core instrumentation tubes restricted scanning and limited the ASME Code-required 
volumetric coverage to 88 percent.  For Weld 2-RPVCH-6446A, an upper head-to-flange 
weld, only 79 percent volumetric coverage was obtained due to the outside surface 
transition which limited scans near this flange weld.   

 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent volumetric examination coverage for the subject welds due to their design 
and proximity to other RPV components.  Based on the substantial volumetric 
examination coverages obtained, it is concluded that if significant service-induced 
degradation were occurring, there is reasonable assurance that evidence of it would 
have been detected.  As such, the NRC staff further concludes that there is reasonable 
assurance of structural integrity of the subject welds based on the examinations that 
have been performed. 

 
3.2 Request for Relief S2-I2-RR-B01 (Part B), Examination Category B-B, Items B2.11 and 

B2.12, Pressure Retaining Welds in Vessels Other than Reactor Vessels 

ASME Code Requirement  
 
ASME Code, Section XI, Examination Category B-B, Items B2.11 and B2.12 require 
essentially 100 percent volumetric examination, as defined by Figures IWB-2500-1 
and -2, respectively, of the circumferential shell-to-head weld and one foot of the 
intersecting longitudinal weld on the pressurizer.  “Essentially 100%”, as clarified by 
ASME Code Case N-460, is greater than 90% coverage of the examination volume, or 
surface area, as applicable.  ASME Code Case N-460 has been approved for use by the 
NRC in RG 1.147. 
 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of circumferential shell-to-head Weld 
2-PZR-CIRC DUH, and one foot of intersecting longitudinal weld 2-PZR-LONG D on the 
pressurizer. 

 
 Licensee’s Basis for Relief Request (as stated) 
 

Full [ASME] Code-required coverage is impractical for the subject components since 
these vessels would require design modifications that would impose a significant 
burden to PSEG.  PSEG has examined these component welds to the extent 
practical and determined them to be acceptable with no observed signs of 
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degradation.  In addition, other similar vessel welds have been examined to the 
extent required by the [ASME] Code and also found to be acceptable with no 
observed signs of degradation.  Also, VT-2 visual examinations performed in 
conjunction with system pressure testing after each refueling outage found these 
welds to be acceptable with no leakage observed. 

 
 Licensee’s Proposed Alternative Examination (as stated) 
 

Where the component will not allow an ultrasonic angle beam examination from both 
sides of the weld, the following were performed using the best available technology at 
the time and as applicable, demonstrated through the EPRI PDI program: 
 
• Similar metal welds were examined to the extent practical using personnel and 

techniques qualified and demonstrated through the EPRI PDI, as applicable.  
 

• System pressure test examinations were performed per ASME [Code] Section XI 
requirements.  

 
 NRC Staff Evaluation 
 

The ASME Code requires essentially 100 percent volumetric examination of the 
accessible length of the subject pressurizer welds.  However, for Welds 2-PZR-CIRC 
DUH and 2-PZR-LONG D, insulation supports restrict access for volumetric 
examinations.  To gain access for complete examination, the vessel insulation supports 
would have to be removed and modified.  Imposing this requirement would create a 
significant burden on the licensee; therefore, the ASME Code-required 100 percent 
volumetric examinations are impractical. 

 
As shown on the sketches and technical descriptions included in the licensee’s 
submittals, examinations of the subject welds have been performed to the extent 
practical with the licensee obtaining volumetric coverage of approximately 74 percent for 
one foot of longitudinal Weld 2-PZR-LONG D and 37 percent for shell-to-upper head 
Weld 2-PZR-CIRC DUH.  An insulation support ring clamped on the outside of the 
pressurizer head just above Weld 2-PZR-CIRC DUH severely restricts access to 
ultrasonic scans such that only approximately 140-degrees of the total 360-degree weld 
length could be volumetrically examined.  For Weld 2-PZR-LONG D, a permanently 
installed insulation support bracket limited access for further volumetric examination. 
 
The examinations were performed using personnel and techniques qualified and 
demonstrated through the industry’s PDI, as administered by EPRI.  No unacceptable 
indications were noted during the subject examinations. 

 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent volumetric examination coverage for the subject welds due to their design 
and proximity of other components.  However, based on the examinations performed, in 
combination with examination of ASME Code-required volumes in other welds on the 
pressurizer, it is concluded that if significant service-induced degradation were occurring, 
there is reasonable assurance that evidence of it would have been detected.  As such, 
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the NRC staff further concludes that there is reasonable assurance of structural integrity 
of the subject welds based on the examinations that have been performed. 

 
3.3 Request for Relief S2-I2-RR-B01 (Part C), Examination Category B-D, Item B3.120, Full 

Penetration Welds of Nozzles in Vessels 

ASME Code Requirement   
 
ASME Code, Section XI, Examination Category B-D, Item B3.120 requires 100 percent 
volumetric examination, as defined by Figures IWB-2500-7(a) through (d), as applicable, 
of nozzle inside radius sections on the pressurizer.  ASME Code Case N-460, as an 
alternative approved for use by the NRC in RG 1.147, states that a reduction in 
examination coverage due to part geometry or interference for any ASME Code, Class 1 
and 2 weld is acceptable provided that the reduction is less than 10 percent (i.e., greater 
than 90 percent examination coverage is obtained). 

 
 Licensee’s ASME Code Relief Request 

 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of the pressurizer safety nozzle inside 
radius section designated as 4-PSN-1231-IRS. 

 
 Licensee’s Basis for Relief Request (as stated) 
 

Full [ASME] Code required coverage is impractical for the subject components since 
the nozzles identified within the table would require design modifications that would 
impose a significant burden to PSEG.  PSEG has examined these component welds 
to the extent practical and determined them to be acceptable with no observed signs 
of degradation.  In addition, other similar vessel welds have been examined to the 
extent required by the [ASME] Code and also found to be acceptable with no 
observed signs of degradation.  Also, VT-2 visual examinations performed in 
conjunction with system pressure testing after each refueling outage found these 
welds to be acceptable with no leakage observed. 

 
 Licensee’s Proposed Alternative Examination (as stated) 
 

Where the component will not allow an ultrasonic angle beam examination from both 
sides of the weld or upon the nozzle inner radius section, the following were 
performed using the best available technology at the time and as applicable, 
demonstrated through the EPRI PDI program: 
 
• Similar metal welds and inner radius sections were examined to the extent 

practical using personnel and techniques qualified and demonstrated through the 
EPRI PDI, as applicable.  

 
• System pressure test examinations were performed per ASME [Code] Section XI 

requirements. 
 



 
 
 

- 7 - 
 
 

 

 NRC Staff Evaluation 
 

The ASME Code requires 100 percent volumetric examination of full penetration welded 
nozzles and inside radius sections in Class 1 vessels.  However, examination of 
pressurizer safety nozzle inside radius section, designated as 4-PSN-1231-IRS by the 
licensee, is limited by the design of the component which includes an integral 
manufacturing identification stamp located in close proximity to the weld on the vessel 
head.  To gain access for further examination, the vessel stamp would have to be 
removed.  Removal of the vessel stamp would create a significant burden on the 
licensee; therefore, the ASME Code-required 100 percent volumetric examination is 
impractical. 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examination of the subject nozzle inside radius section has been performed to the extent 
practical with the licensee obtaining volumetric coverage of approximately 50 percent.  A 
permanent, raised manufacturing identification stamp integrally cast into the upper head 
in close proximity to the nozzle-to-shell weld restricted ultrasonic transducer placement; 
thus, no additional scans could be performed to achieve the ASME Code-required 
coverage of the safety nozzle inside radius section.  The examination was performed 
using personnel and techniques qualified and demonstrated through EPRI PDI.  No 
unacceptable indications were noted during the examination.  

 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent volumetric examination coverage for the subject nozzle inside radius section 
due to the design of the vessel.  Specifically, limited scans were caused by a cast-in 
manufacturing identification stamp.  Based on the examination performed, along with the 
full examination of ASME Code-required volumes in other nozzle inside radius sections, 
it is concluded that if significant service-induced degradation were occurring, there is 
reasonable assurance that evidence of it would have been detected.  As such, the NRC 
staff further concludes that there is reasonable assurance of structural integrity of the 
subject welds based on the examinations that have been performed. 

 
3.4 Request for Relief S2-I2-RR-B01 (Part D), Examination Category B-F, Item B5.40, 

Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles 

 ASME Code Requirement 

ASME Code, Section XI, Examination Category B-F, Item B5.40, requires 100 percent 
volumetric and surface examination, as defined by Figure IWB-2500-8, for dissimilar 
metal nozzle-to-safe end butt welds 4-inch nominal pipe size (NPS), and greater, in 
diameter on the pressurizer.  ASME Code Case N-460, as an alternative approved for 
use by the NRC in RG 1.147, states that a reduction in examination coverage due to part 
geometry or interference for any Class 1 and 2 weld is acceptable provided that the 
reduction is less than 10 percent (i.e., greater than 90 percent examination coverage is 
obtained). 
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Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of pressurizer relief nozzle-to-safe 
end Weld 6-PR-1203-1. 

 
 Licensee’s Basis for Relief Request (as stated - in part) 
 

Required [ASME] Code coverage is impractical for the subject welds since the 
components would require design modifications that would impose a significant 
burden to PSEG.  PSEG has examined these welds to the extent practical and 
determined them to be acceptable with no observed signs of degradation.  In 
addition, other similar piping welds have been examined to the extent required by the 
[ASME] Code and also found to be acceptable with no observed signs of 
degradation.  Also, VT-2 visual examinations performed in conjunction with system 
pressure testing after each refueling outage found these welds to be acceptable with 
no leakage observed. 

 
 Licensee’s Proposed Alternative Examination (as stated) 
 

Where the component will not allow an ultrasonic angle beam examination for axial 
scans (upstream and downstream), the following were performed using the best 
available technology as demonstrated through the EPRI PDI program: 
 
• Similar metal welds were examined in at least one axial direction and two 

circumferential scans adjacent to the weld and upon the weld using personnel 
and techniques qualified and demonstrated through the EPRI PDI program for 
single sided access relating to the material type to be examined, as applicable.  

 
• Austenitic-to-lnconel dissimilar metal welds were examined in at least one axial 

direction and two circumferential scans adjacent to the weld and upon the weld 
using personnel and techniques qualified and demonstrated through the EPRI 
PDI program for single sided access relating to the material type to be examined, 
as applicable.  

 
• The [ASME] Code required surface and system pressure test examinations were 

performed per ASME [Code] Section XI requirements.  
 

 NRC Staff Evaluation 
 

The ASME Code requires 100 percent volumetric and surface examination of pressurizer 
relief nozzle-to-safe end dissimilar metal butt Weld 6-PR-1203-1.  However, complete 
volumetric examination is restricted by the outside diameter (OD) surface configuration of 
the subject weld.  To gain access for examination, the weld would require extensive 
design modifications or replacement.  Imposition of this requirement would create a 
significant burden on the licensee; therefore, the ASME Code-required 100 percent 
volumetric examination is impractical. 
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As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject weld have been performed to the extent practical with the 
licensee obtaining significant volumetric coverage of approximately 86 percent.  Surface 
curvature in the axial pipe direction limited ultrasonic scanning access to this weld.  
Additionally, 100 percent of the ASME Code-required surface examination was 
performed.  No unacceptable indications were observed during the performance of these 
examinations. 

 
The licensee has shown that it is impractical to meet the ASME Code-required volumetric 
examination coverage for the subject weld due to the OD surface features of the piping 
and nozzle.  However, based on the 86 percent volumetric coverage obtained, along with 
the full surface examination performed, it is concluded that if significant service-induced 
degradation were occurring, there is reasonable assurance that evidence of it would 
have been detected.  As such, the NRC staff further concludes that there is reasonable 
assurance of structural integrity of the subject weld based on the examinations that have 
been performed. 

 
3.5 Request for Relief S2-I2-RR-B01 (Part E), Examination Category B-J, Items B9.11, 

B9.21, and B9.40, Pressure Retaining Welds in Piping 

 ASME Code Requirement 

ASME Code, Section XI, Examination Category B-J, Item B9.11, requires essentially 
100 percent volumetric and surface examinations, as defined by Figures IWB-2500-8, for 
piping circumferential welds 4-inch NPS, and greater, in diameter.  Items B9.21 and 
B9.40 require essentially 100 percent surface examinations, as defined in Figure  
IWB-2500-8, of piping circumferential welds less than four-inch [nominal pipe size] NPS 
in diameter and socket welds.  “Essentially 100%”, as clarified by ASME Code Case  
N-460, is greater than 90 percent coverage of the examination volume, or surface area, 
as applicable.  ASME Code Case N-460 has been approved for use by the NRC in 
RG 1.147. 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of the ASME Code, Class 1 piping 
welds shown in Table 3.5.1. 

 

Table 3.5.1 - Examination Category B-J 

ASME 
Code Item 

Weld ID Weld Type 

B9.11 29-RC-1230-3 Pipe to Pipe 

B9.11 10-SJ-1221-21 Elbow to Pipe 

B9.11 8-SJ-1262-10 Pipe to Pipe 

B9.11 6-SJ-1241-18 Elbow to Pipe 

B9.11 4-PR-1200-7 Pipe to Tee 
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Table 3.5.1 - Examination Category B-J 

ASME 
Code Item 

Weld ID Weld Type 

B9.11 4-PS-1231-20 Valve 2PS28 to Pipe 

B9.11 4-PS-1231-21 Pipe to Valve 2PS3 

B9.11 8-SJ-1252-9 Pipe to Pipe 

B9.11 6-SJ-1242-2 Elbow to Valve 24SJ43 

B9.11 6-SJ-1232-12 Pipe to Tee 

B9.11 6-SJ-1212-2 Valve 21SJ43 to Pipe 

B9.11 27.5-RC-1230-1 Pump to Pipe 

B9.11 6-RH-1231-16 Elbow to Valve 23SJ156 

B9.21 3-CV-1241-13  Valve 2CV80 to Elbow 

B9.21 3-CV-1231-14 Pipe to Valve 2CV274 

B9.21 3-CV-1241-14  Elbow to Branch Connection 

B9.40 2-CV-1275-43 Valve 2CV76 to Pipe 

B9.40 2-CV-1275-44 Pipe to Branch Connection 

 
Licensee’s Basis for Relief Request (as stated) 

 
Required [ASME] Code coverage is impractical for the subject welds since the 
components would require design modifications that would impose a significant 
burden to PSEG.  PSEG has examined these welds to the extent practical and 
determined them to be acceptable with no observed signs of degradation.  In 
addition, other similar piping welds have been examined to the extent required by the 
[ASME] Code and also found to be acceptable with no observed signs of 
degradation.  Also, VT-2 visual examinations performed in conjunction with system 
pressure testing after each refueling outage found these welds to be acceptable with 
no leakage observed. 
 
[ASME] Code required volumetric examinations are conducted by ultrasonic 
examination from both the upstream and downstream directions of piping welds.  
Ultrasonic examination of certain terminal ends and structural discontinuities are 
considered to be impractical due to their configuration and material acoustic 
properties. 
 
The EPRI PDI is in agreement with the NRC's September 22, 1999 Final Rule 
regarding single side access for piping.  The Final Rule requires if access is 
available, austenitic steel welds shall be scanned in each of the four directions 
(parallel and perpendicular to the weld) where required.  PDI has not been able to 
qualify a single side examination procedure technique that is capable of 
demonstrating equivalency for a two-sided examination procedure technique on 
austenitic piping welds.  Current or past technology is not capable of reliably 
detecting or sizing flaws on the far side of an austenitic weld for configurations 
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common to nuclear applications.  Ultrasonic examination of ferritic steel welds 
requires scanning in the two axial scan directions.  Circumferential scanning is 
required in the remaining two directions only when axial indications were noted during 
preservice inspections.  Coverage credit may be taken for single side exams on 
ferritic piping.  However, for austenitic piping, a procedure must be qualified with 
flaws on the inaccessible side of the weld. 
 
To demonstrate that the best available technology was applied for austenitic welds, PDI 
provides a best effort qualification instead of a complete single sided qualification.  PDI 
Performance Demonstration Qualification Summary (PDQS) austenitic piping 
certificates list the limitation that single side examination is performed on a best effort 
basis.  When performing single side access of austenitic stainless steel piping welds 
the best available techniques are used from the accessible side of the weld, as 
qualified through the PDI. 
 
When the examination area is limited to one side of an austenitic weld, examination 
coverage does not comply with 10 CFR 50.55a(b)(2)(xv)(A) or the ASME [Code] 
Section XI requirements and proficiency demonstrations do not comply with 
10 CFR 50.55a(b)(2)(xvi) and full coverage credit may not be claimed.  Based upon 
the qualification efforts of the PDI program, PSEG considers austenitic piping welds 
examined from a single side to be fully examined to the extent practical.  This is 
considered true for examinations performed prior to and after the PDI in that it has 
been confirmed by the PDI that the configuration and material acoustic properties of 
austenitic piping prevents full two-sided access for examination. 

 
Licensee’s Proposed Alternative Examination (as stated) 

 
Where the component will not allow an ultrasonic angle beam examination for axial 
scans (upstream and downstream), the following were performed using the best 
available technology at the time and as applicable, demonstrated through the EPRI 
PDI program: 

 
• Similar metal welds were examined in at least one axial direction and two 

circumferential scans adjacent to the weld and upon the weld using personnel 
and techniques qualified and demonstrated through the EPRI PDI program for 
single sided access relating to the material type to be examined, as applicable.  

 
• Austenitic-to-lnconel dissimilar metal welds were examined in at least one axial 

direction and two circumferential scans adjacent to the weld and upon the weld 
using personnel and techniques qualified and demonstrated through the EPRI 
PDI program for single sided access relating to the material type to be examined, 
as applicable.  

 
• The [ASME] Code-required surface and system pressure test examinations were 

performed per ASME [Code] Section XI requirements.  
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 NRC Staff Evaluation 
 

The ASME Code requires essentially 100 percent volumetric and/or surface for selected 
Examination Category B-J pressure retaining welds in piping.  Full ASME-required 
100 percent surface examinations were conducted for all of the subject welds.  However, 
as shown in Table 3.5.2, complete volumetric examinations are restricted by several 
factors, including valve configurations and branch connections.  These conditions 
preclude the licensee obtaining full volumetric examinations for these welds.  To gain 
access for examination, the welds would require design modifications.  Imposition of this 
requirement would create a significant burden on the licensee; therefore, the ASME 
Code-required 100 percent volumetric examinations are impractical. 

 

Table 3.5.2 – ASME Code, Section XI, Examination Category B-J Limitations 

Weld ID Limitation Description/Interference Coverage 

29-RC-1230-3 The ultrasonic examination was limited due to 
branch connections.   

90% 
ultrasonic 
test (UT) 

 
100% 

penetrant 
test (PT) 

10-SJ-1221-21 The ultrasonic examination was limited due to a 
shortened inner radius of the elbow.   

83% UT 
100% PT 

8-SJ-1262-10 The ultrasonic examination was limited due to an 
installed pipe support.   

82% UT 
100% PT 

6-SJ-1241-18 The ultrasonic examination was limited due to an 
adjacent weld.   

90% UT 
100% PT 

4-PR-1200-7 The ultrasonic examination was limited due to a tee 
to valve configuration.   

59% UT 
100% PT 

4-PS-1231-20 The ultrasonic examination was limited due to the 
valve’s OD configuration.   

59% UT 
100% PT 

4-PS-1231-21 The ultrasonic examination was limited due to the 
valve’s OD configuration.   

55% UT 
100% PT 

8-SJ-1252-9 The ultrasonic examination was limited due to two 
permanently welded pipe supports.   

86% UT 
100% PT 

6-SJ-1242-2 The ultrasonic examination was limited due to the 
valve’s OD configuration.   

62% UT 
100% PT 

6-SJ-1232-12 The ultrasonic examination was limited due to the 
tee’s OD configuration.   

61% UT 
100% PT 

6-SJ-1212-2 The ultrasonic examination was limited due to the 
valve’s OD configuration.   

61% UT 
100% PT 

27.5-RC-1230-1 The ultrasonic examination was limited due to the 
OD configuration of the pump nozzle and a branch 
connection.   

49% UT 
100% PT 
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Table 3.5.2 – ASME Code, Section XI, Examination Category B-J Limitations 

Weld ID Limitation Description/Interference Coverage 

6-RH-1231-16 The ultrasonic examination was limited due to the 
valve’s OD configuration.   

50% UT 
100% PT 

3-CV-1241-13  The ultrasonic examination was limited due to the 
valve’s OD configuration. 

75% UT 
100% PT 

3-CV-1231-14 The ultrasonic examination was limited due to the 
valve’s OD configuration. 

75% UT 
100% PT 

3-CV-1241-14  The ultrasonic examination was limited due to the 
OD configuration of a branch connection.   

75% UT 
100% PT 

2-CV-1275-43 The ultrasonic examination was limited due to the 
close proximity of a socket weld. 

50% UT 
100% PT 

2-CV-1275-44 The ultrasonic examination was limited due to the 
close proximity of a socket weld. 

50% UT 
100% PT 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical with the 
licensee obtaining volumetric coverage from approximately 49 percent to 90 percent.  
Various scan limitations were caused by the configuration of the welds and adjacent 
components (see Table 3.5.2).  No unacceptable indications were observed during the 
performance of these examinations.  It was noted that for branch connection welds on 
the Chemical and Volume Control System, the ASME Code requires surface examination 
only.  However, as part of an augmented inspection program, the licensee elected to 
perform additional ultrasonic examinations on these welds; thus they have been included 
in the request for relief. 
 
The licensee has shown that it is impractical to meet the ASME Code-required volumetric 
examination coverage for the subject welds due to the design of the welds and proximity 
of other components.  Considering the examinations performed, along with the 
examination of other pressure retaining piping welds, it is concluded that if significant 
service-induced degradation were occurring in the subject welds, there is reasonable 
assurance that evidence of it would have been detected.  As such, the NRC staff further 
concludes that there is reasonable assurance of structural integrity of the subject welds 
based on the examinations that have been performed. 
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3.6 Request for Relief S2-I2-RR-B01 (Part F), Examination Category B-K-1, Item B10.10, 
Welded Integral Attachments 

ASME Code Requirement   
 
ASME Code, Examination Category B-K-1, Item B10.10 requires essentially 100 percent 
surface or volumetric examinations, as defined by Figures IWB-2500-13, -14, or -15, as 
applicable, of the length of integrally welded attachments to piping.  “Essentially 100%”, 
as clarified by ASME Code Case N-460 is greater than 90 percent coverage of the 
examination volume, or surface area, as applicable.  ASME Code Case N-460 has been 
approved for use by the NRC in RG 1.147. 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent surface examination of piping support integrally welded 
attachments designated as 4-PS-1231-11PS-1 through 4 on the pressurizer spray line. 

 
Licensee’s Basis for Relief Request (as stated) 

 
Full [ASME] Code-required coverage is impractical for the subject welds since the 
integral attachment would require design modifications and would impose a 
significant burden to PSEG Nuclear.  The piping and pumps have a permanently 
welded support structure that interfered with the exam upon the lower portion of the 
integrally welded attachments.  Removal of the piping or pump support structure to 
access the obstructed area would result in the need to redesign the system's 
configuration.  PSEG has examined these welds to the extent practical and 
determined them to be acceptable with no observed signs of degradation.  In 
addition, other similar welds have been examined to the extent required by the 
[ASME] Code and also found to be acceptable with no observed signs of 
degradation.  VT-2 visual examinations performed in conjunction with system 
pressure testing after each refueling outage found these welds to be acceptable with 
no leakage observed. 

 
Licensee’s Proposed Alternative Examination (as stated - in part) 

 
These examinations were performed in accordance with the requirements of ASME 
[Code] Section XI 1986 Edition to the extent practical.  System pressure test 
examinations were performed per ASME [Code] Section XI requirements. 

 
NRC Staff Evaluation 
 
The ASME Code requires essentially 100 percent surface examination of the length of 
the subject piping integrally welded attachments on the pressurizer spray line.  However, 
complete examinations were restricted by interference from a permanently fixed pipe 
clamp adjacent to the attachment welds.  To gain access for examination, the piping and 
support clamp would require design modifications.  Imposition of this requirement would 
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create a significant burden on the licensee; therefore, the ASME Code-required 
100 percent surface examinations are impractical. 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical with the 
licensee obtaining surface coverage of approximately 50 percent.  The liquid penetrant 
examinations on the integrally welded attachments were obstructed due to a permanently 
installed pipe clamp located over the bottom half of the welds.  No unacceptable 
indications were observed during the performance of these examinations. 

 
The licensee has shown that it is impractical to meet the ASME Code-required surface 
examination coverage for the subject integrally welded attachments due to the proximity 
of a permanently installed piping support clamp.  Based on the examinations performed, 
it is concluded that if significant service-induced degradation were occurring in the 
subject welds, there is reasonable assurance that evidence of it would have been 
detected.  As such, the NRC staff further concludes that there is reasonable assurance 
of structural integrity of the subject welds based on the examinations that have been 
performed. 

 
3.7 Request for Relief S2-I2-RR-C01 (Part A), Examination Category C-A, Items C1.10, 

C1.20, and C1.30, Pressure Retaining Welds in Pressure Vessels  

ASME Code Requirement 
 
ASME Code, Section XI, Examination Category C-A, Items C1.10, C1.20 and C1.30 
require essentially 100 percent volumetric examinations of the length of Class 2 pressure 
vessel shell circumferential, head circumferential, and tubesheet-to-shell welds, as 
defined by Figures IWC-2500-1, or IWC-2500-2, respectively.  The examinations may be 
limited to one vessel among the group of vessels performing a similar function.  
“Essentially 100%”, as clarified by ASME Code Case N-460, is greater than 90 percent 
coverage of the examination volume, or surface area, as applicable.  ASME Code Case 
N-460 has been approved for use by the NRC in RG 1.147. 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of Class 2 vessel welds shown in 
Table 3.7.1. 

 

Table 3.7.1 - Examination Category C-A 

Code Item Weld ID Weld Type 

C1.10 2-RCF-2 Flange-to-Shell 

C1.10 2-LHEX-1 Flange-to-Shell 

C1.10 2CVE-18-SWIJ-1 #21 Seal Water Injection Filter Flange to Shell 

C1.20 2CVE-18-SWIJ-2 #21 Seal Water Injection Filter Shell to Lower 
Head 
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Table 3.7.1 - Examination Category C-A 

Code Item Weld ID Weld Type 

C1.20 2-RCF-3 Shell to Lower Head 

C1.20 2-BIT-A Lower Head 

C1.20 21-STG-SDUH Shell D-to-Upper Head 

C1.30 2-RHE-2 Shell-to-Tubesheet 

C1.30 2-RHE-3 Shell-to-Tubesheet 

 
 Licensee’s Basis for Relief Request (as stated) 
 

Full [ASME] Code-required coverage is impractical for the subject welds since the 
vessels would require design modifications that would impose a significant burden to 
PSEG.  PSEG has examined these welds to the extent practical and determined 
them to be acceptable with no observed signs of degradation.  In addition, other 
similar vessel welds have been examined to the extent required by the Code and also 
found to be acceptable with no observed signs of degradation.  In addition, VT-2 
visual examinations performed in conjunction with system pressure testing have 
found these welds to be acceptable with no leakage observed. 

 
Licensee’s Proposed Alternative Examination (as stated) 

 
Where the component will not allow an ultrasonic angle beam examination from both 
sides of the weld, the following were performed using the best available technology at 
the time and as applicable, demonstrated through the EPRI PDI program. 
 
• Similar metal welds, 100 percent of the required volume was examined to the 

extent practical using personnel and techniques qualified and demonstrated 
through the EPRI PDI, as applicable.  

 
• The [ASME] [C]ode required system pressure test examinations were performed 

per ASME [Code] Section XI requirements.  
 

NRC Staff Evaluation   
 
The ASME Code requires essentially 100 percent volumetric examination of the length of 
the subject Class 2 vessel welds.  However, as shown in Table 3.7.2, complete 
examinations are restricted by several factors, including the geometric configuration of 
the nozzles, adjacent interferences from support plates, and the proximity of nozzle and 
flange welds.  To gain access for examination, the Class 2 vessels would require design 
modifications.  Imposing this requirement would create a significant burden on the 
licensee; therefore, the ASME Code-required 100 percent volumetric examinations are 
impractical. 
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Table 3.7.2 – ASME Code, Section XI, Examination Category C-A Limitations 

Weld ID Limitation Description/Interference Coverage 

2-RCF-2 A davit welded attachment pad on the side of coolant 
filter. 

61% 

2-LHEX-1 Proximity of nozzle and flange welds. 42% 

2CVE-18-SWIJ-
1 

Permanently installed welded attachment and 
identification plate as well as the flange configuration. 

61% 

2CVE-18-SWIJ-
2 

Permanently installed welded attachment and an inlet 
nozzle. 

69% 

2-RCF-3 Tank leg support plates welded to the lower section of 
the reactor coolant filter tank. 

53% 

2-BIT-A Tank leg support plates welded to boron injection 
tank. 

85% 

21-STG-SDUH Insulation support plates and welded pads attached to 
the steam generator. 

87% 

2-RHE-2 Component support and hanger connected to the 
regenerative heat exchanger. 

44% 

2-RHE-3 Component support and hanger connected to the 
regenerative heat exchanger. 

33% 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical with the 
licensee obtaining volumetric coverage of approximately 33 percent to 87 percent.  
Various scan limitations were caused by the configuration of the welds and adjacent 
components (see Table 3.7.2).  No unacceptable indications were noted during the 
performance of these examinations.  

 
The licensee has shown that it is impractical to meet the ASME Code-required volumetric 
examination coverage for the subject welds due to the design and proximity of other 
components.  Based on the examinations performed, along with the examination of 
pressure retaining welds in other ASME Code, Section XI, Class 2 vessels, it is 
concluded that if significant service-induced degradation were occurring in the subject 
welds, there is reasonable assurance that evidence of it would have been detected.  As 
such, the NRC staff further concludes that there is reasonable assurance of structural 
integrity of the subject welds based on the examinations that have been performed. 

 
3.8 Request for Relief S2-I2-RR-C01 (Part B), Examination Category C-B, Item C2.21, 

Pressure Retaining Nozzle Welds in Vessels  
 
ASME Code Requirement   
 
ASME Code, Section XI, Examination Category C-B, Item C2.21 requires 100 percent 
volumetric and surface examinations, as defined by Figures IWC-2500-4(a) or (b), as 
applicable, of nozzle-to-shell (or head) welds in Class 2 vessels greater than ½-inch 
nominal thickness.  ASME Code Case N-460, as an alternative approved for use by the 
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NRC in RG 1.147, states that a reduction in examination coverage due to part geometry 
or interference for any ASME Code, Section XI, Class 1 and 2 weld is acceptable 
provided that the reduction is less than 10 percent (i.e., greater than 90 percent 
examination coverage is obtained). 
 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent volumetric examination of nozzle-to-head Welds 2-BIT-1 and  
2-BIT-2 on the boron injection tanks, and nozzle-to-shell Weld 21-RHRHEX-IN on the 
Residual Heat Removal (RHR) heat exchanger. 
 
Licensee’s Basis for Relief Request (as stated) 

 
Full [ASME] Code-required coverage is impractical for the subject welds since the 
vessels would require design modifications and would impose a significant burden to 
PSEG.  PSEG has examined these welds to the extent practical and determined 
them to be acceptable with no observed signs of degradation.  In addition, other 
similar vessel welds have been examined to the extent required by the [ASME] Code 
and also found to be acceptable with no observed signs of degradation.  In addition, 
VT-2 visual examinations performed in conjunction with system pressure testing have 
found these welds to be acceptable with no leakage observed. 

 
Licensee’s Proposed Alternative Examination (as stated) 

 
Where the component will not allow an ultrasonic angle beam examination from both 
sides of the weld, the following were performed using the best available technology at 
the time and as applicable, demonstrated through the EPRI PDI program: 
 
• Similar metal welds, 100 percent of the required volume was examined to the 

extent practical using personnel and techniques qualified and demonstrated 
through the EPRI PDI, as applicable.  

 
• The [ASME] [C]ode required system pressure test examinations were performed 

per ASME [Code] Section XI requirements.  
 

NRC Staff Evaluation 
 
The ASME Code requires 100 percent volumetric and surface examination of the subject 
pressure retaining nozzle-to-head and nozzle-to-shell welds.  However, the OD surface 
configurations, interference from adjacent supports, and a nearby flange weld limit 
access for full volumetric examination.  To gain access for examination, the vessels 
would require design modifications.  Imposing this requirement would create a significant 
burden on the licensee; therefore, the ASME Code-required 100% volumetric 
examinations are impractical. 
 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical with the 
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licensee obtaining volumetric coverage of only 25 percent for Weld 21-RHRHEX-IN due 
to the presence of integrally welded support plates and the close proximity of a bolted 
flange-to-head weld on the RHR heat exchanger.  For boron injection tank nozzle-to-
head welds 2-BIT-1 and 2-BIT-2, the OD surface caused by the blend radius of the 
nozzles limited ultrasonic scans to the head side of the welds only, resulting in volumetric 
coverage of 31 percent and 63 percent, respectively.  All the examinations were 
performed using personnel and techniques qualified and demonstrated through the EPRI 
PDI, as applicable.  In addition, the licensee performed the ASME Code-required surface 
examinations with no limitations.  No unacceptable indications were noted during the 
examinations performed.  
 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent volumetric examination coverage for the subject nozzle-to-head/shell welds 
due to their design and proximity of the nozzles to other support components and welds.  
Based on the examinations performed, along with the examination of other pressure 
retaining Class 2 nozzle welds, it is concluded that if significant service-induced 
degradation were occurring in the subject welds, there is reasonable assurance that 
evidence of it would have been detected.  As such, the NRC staff further concludes that 
there is reasonable assurance of structural integrity of the subject welds based on the 
examinations that have been performed. 

 
3.9 Request for Relief S2-I2-RR-C01 (Part C), Examination Category C-C, Item C3.20, 

Integral Attachments for Vessels, Piping, Pumps and Valves 

ASME Code Requirement   
 
ASME Code, Section XI, Examination Category C-C, Item C3.20 requires 100 percent 
surface examinations, as defined by Figure IWC-2500-5, of integral attachment welds in 
Class 2 piping systems.  ASME Code Case N-460, as an alternative approved for use by 
the NRC in RG 1.147, states that a reduction in examination coverage due to part 
geometry or interference for any Class 1 and 2 weld is acceptable provided that the 
reduction is less than 10 percent (i.e., greater than 90 percent examination coverage is 
obtained). 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required 100 percent surface examinations of piping integrally welded attachments 
14-BF-2211-Trunnions 11PL-11 and 11-PL-12, weld integral pipe support attachments 
32-MS-2231-1PS-2, 32-MS-2221-1PS-2, 32-MS-2211-1PS-2, pipe lugs  
32-MS-2211-2PL-1 through 3, and pipe supports 14-BF-2221-3PL-1 through 8.  These 
supports are located in various Class 2 piping systems. 

 
Licensee’s Basis for Relief Request (as stated) 

 
Full [ASME] Code required coverage is impractical for the subject welds since the 
integral attachment would require design modifications and would impose a 
significant burden to PSEG.  PSEG has examined these welds to the extent practical 
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and determined them to be acceptable with no observed signs of degradation.  In 
addition, other similar welded attachments have been examined to the extent 
required by the [ASME] Code and also found to be acceptable with no observed 
signs of degradation.  Also, VT-2 visual examinations performed in conjunction with 
system pressure testing after each refueling outage found these welds to be 
acceptable with no leakage observed. 

 
Licensee’s Proposed Alternative Examination (as stated - in part) 

 
These examinations were performed in accordance with the requirements of ASME 
[Code] Section XI 1986 Edition to the extent practical.  System pressure test 
examinations were performed per ASME [Code] Section XI requirements. 

 
NRC Staff Evaluation   
 
The ASME Code requires 100 percent surface examination of the subject integrally 
welded attachments.  However, the welded lug design configurations and adjacent pipe 
supports severely limit access to the welds.  These conditions preclude full surface 
examinations to the extent required by the ASME Code for these piping integrally welded 
attachments.  Substantial portions of various plant piping systems would have to be 
redesigned to enable better access to these welded attachments.  This would place a 
significant burden on the licensee; therefore, the ASME Code-required 100 percent 
surface examinations are impractical. 
 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical, with the 
licensee obtaining surface examination coverage from approximately 50 percent to 84 
percent.  In the case of piping welded attachment 14-BF-2211-Trunnions 11PL-11 and 
11-PL-12, the surface examination was limited to 80 percent of the ASME Code-required 
coverage due to the close proximity of an adjacent pipe support which did not allow 
proper placement of the magnetic particle (MT) yoke to obtain full coverage. For integral 
pipe support attachments 32-MS-2231-1PS-2, 32-MS-2221-1PS-2, and  
32-MS-2211-1PS-2, surface coverage of 50% was obtained because welded lug 
configurations precluded magnetization in two orthogonal directions as required by 
ASME Code.  For piping welded lugs 32-MS-2211-2PL-1 through 3, the coverage was 
limited to 84 percent of the ASME Code requirement due to the lug configuration.  For 
pipe supports 14-BF-2221-3PL-1 through 8, coverage was limited to 79 percent of that 
required by the ASME Code required coverage because permanently installed 
components prevented sufficient access to magnetize the weld in two orthogonal 
directions.  No unacceptable indications were noted during the examinations performed.  

 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent surface examination coverage for the subject piping integral attachment 
welds due to their design and proximity of other components.  Based on the surface 
coverage obtained, it is concluded that if significant service-induced degradation were 
occurring in the subject welds, there is reasonable assurance that evidence of it would 
have been detected by the examinations that were performed.  As such, the NRC staff 
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further concludes that there is reasonable assurance of structural integrity of the subject 
welds based on the examinations that have been performed. 

 
3.10 Request for Relief S1-RR-C01 (Part D), Examination Category C-F-1, Item C5.11 and 

Item C5.21, Pressure Retaining Welds in Austenitic Stainless Steel or High Alloy Piping 

 ASME Code Requirement 
 
ASME Code, Section XI, Examination Category C-F-1, Items C5.11 and C5.21 require 
100 percent volumetric and surface examinations, as defined by Figure IWC-2500-7, of 
selected Class 2 austenitic stainless steel or high alloy piping welds.  ASME Code Case 
N-460, as an alternative approved for use by the NRC in RG 1.147, states that a 
reduction in examination coverage due to part geometry or interference for any Class 1 
and 2 weld is acceptable provided that the reduction is less than 10 percent (i.e., greater 
than 90 percent examination coverage is obtained). 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required volumetric examinations of the high alloy piping welds shown in 
Table 3.10.1. 

 

Table 3.10.1 –ASME Code, Section XI,  Examination Category C-F-1 

Code Item Weld ID Weld Type 

A-E<3/8 8-CS-2227-5 Valve 21CS2 to Pipe 

C5.11 8-RH-2216-4R1 Flange to Valve 21RH10 

C5.11 8-RH-2273-18 Valve 21RH12 to Tee 

C5.21 3-CV-2255-9 Valve 2CV70 to Pipe 

C5.21 4-CV-2257-16 Valve 2CV53 to Elbow 

C5.21 3-CV-2259-14R1 Valve 2CV55 to Pipe 

C5.21 3-CV-2256-6 Pipe to Valve 2CV73 

C5.21 3-CV-2255-12 Pipe to Valve 2CV72 
 

Licensee’s Basis for Relief Request (as stated) 
 

Required [ASME] Code coverage is impractical for the subject welds since the piping 
system would require design modifications to achieve additional coverage and would 
impose a significant burden to PSEG.  PSEG has examined these welds to the extent 
practical and determined them to be acceptable with no observed signs of 
degradation.  In addition, other similar piping welds have been examined to the 
extent required by the Code and also found to be acceptable with no observed signs 
of degradation.  Further, VT-2 visual examinations performed in conjunction with 
system pressure testing have found these welds to be acceptable with no leakage 
observed. 
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[ASME] Code-required volumetric examinations are conducted by ultrasonic 
examination from both the upstream and downstream directions of piping welds.  
Ultrasonic examination of certain terminal ends and structural discontinuities are 
considered to be impractical due to their configuration and material acoustic 
properties. 

 
The EPRI Performance Demonstration Initiative (PDI) is in agreement with the NRC’s 
September 22, 1999 Final Rule regarding single side access for piping.  The Final 
Rule requires that if access is available, austenitic steel weld shall be scanned in 
each of the four directions (parallel and perpendicular to the weld) where required.  
PDI has not been able to qualify a single side examination procedure technique that 
is capable of demonstrating equivalency for a two-sided examination procedure 
technique on austenitic piping welds.  Current or past technology is not capable of 
reliably detecting or sizing flaws on the far side of an austenitic weld for 
configurations common to nuclear applications.  Ultrasonic examination of ferritic 
steel welds requires scanning in the two axial scan directions.  Circumferential 
scanning is required in the remaining two directions only when axial indications were 
noted during preservice inspections.  Coverage credit may be taken for single side 
exams on ferritic piping.  However, for austenitic piping, a procedure must be 
qualified with flaws on the inaccessible side of the weld. 
 
To demonstrate that the best available technology was applied to austenitic welds, 
PDI provides a best effort qualification instead of a complete single sided 
qualification.  PDI Performance Demonstration Qualification Summary (PDQS) 
austenitic piping certificates list the limitation that single side examination is 
performed on a best effort basis.  When performing single side access of austenitic 
stainless steel piping welds the best available techniques are used from the 
accessible side of the weld, as qualified through the PDI. 
 
When the examination area is limited to one side of an austenitic weld, examination 
coverage does not comply with 10 CFR 50.55a(b)(2)(xv)(A) or the ASME [Code] 
Section XI requirements and proficiency demonstrations do not comply with 
10 CFR 50.55a(b)(2)(xvi) and full coverage credit may not be claimed.  Based upon 
the qualification efforts of the PDI program, PSEG considers austenitic piping welds 
examined from a single side to be fully examined to the extent practical.  This is 
considered true for examinations performed prior to and after the PDI in that it has 
been confirmed by the PDI that the configuration and material acoustic properties of 
austenitic piping prevents full two-sided access for examination. 

 
Licensee’s Proposed Alternative Examination (as stated) 

 
Where the component would not allow an ultrasonic angle beam examination for 
axial scans (upstream and downstream), the following were performed using the best 
available technology at the time and as applicable, demonstrated through the EPRI 
PDI program: 
 
• For similar metal welds, 100 percent of the required volume was examined by 

ultrasonic examination in at least one axial direction and two circumferential 
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scans adjacent to the weld and upon the weld using personnel and techniques 
qualified and demonstrated through the EPRI PDI program for single sided 
access relating to the material type to be examined, as applicable.  

 
• For dissimilar metal welds, 100 percent of the required volume was examined by 

ultrasonic examination in at least one axial direction and two circumferential 
scans adjacent to the weld and upon the weld using personnel and techniques 
qualified and demonstrated through the EPRI PDI program for single sided 
access relating to the material type to be examined, as applicable.  

 
• The [ASME] [C]ode-required surface and system pressure test examinations 

were performed per ASME [Code] Section XI requirements.  
 

NRC Staff Evaluation   
 
The ASME Code requires 100 percent volumetric and surface examination of the subject 
pressure retaining high alloy ASME Code, Section XI, Class 2 piping welds.  Full 
coverage ASME Code-required surface examinations were performed for all of the 
subject welds.  However, as shown in Table 3.10.2, complete volumetric examinations 
are restricted by several factors, including nozzle, valve or pipe fitting configurations 
(e.g., valve-to-valve or elbow-to-pipe).  To gain access for examination, substantial 
portions of various piping systems and plant structural components would need to be 
redesigned and modified.  Imposition of this requirement would create a significant 
burden on the licensee; therefore, the ASME Code-required 100 percent examinations 
are impractical. 

 

Table 3.10.2- ASME Code, Section XI, Examination Category C-F-1 Limitations 

Weld ID Limitation Description/Interference Coverage 

8-CS-2227-5* The ultrasonic examination was limited to 
the pipe side due to the valve OD 
configuration.   

39.8% - UT 
100% - PT 

8-RH-2216-4R1 The ultrasonic examination was limited due 
to flange and valve OD configurations which 
prohibited scanning from either side of the 
weld.   

22% - UT 
100% - PT 

8-RH-2273-18 The ultrasonic examination was limited due 
to the tee and valve’s OD configurations.   

51% - UT 
100% - PT 

3-CV-2255-9 The ultrasonic examination was limited to 
the pipe side due to the nozzle OD 
configuration.   

31% - UT 
100% - PT 

4-CV-2257-16 The ultrasonic examination was limited to 
the pipe side due to the valve OD 
configuration.   

38% - UT 
100% - PT 

3-CV-2259-14R1 The ultrasonic examination was limited to 
the pipe side due to the valve OD 
configuration.   

39% - UT 
100% - PT 
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Table 3.10.2- ASME Code, Section XI, Examination Category C-F-1 Limitations 

Weld ID Limitation Description/Interference Coverage 

3-CV-2256-6 The ultrasonic examination was limited to 
the pipe side due to the valve OD 
configuration.   

50% - UT 
100% - PT 

3-CV-2255-12 The ultrasonic examination was limited to 
the pipe side due to the valve OD 
configuration.   

50% - UT 
100% - PT 

* Note:  PSEG indicated Weld 8-CS-2227-5 is not required to be examined by ASME 
Code since the wall thickness of the piping is less than 3/8-inch.  Therefore, no 
applicable ASME Item number exists for this weld.  As part of the second 10-year 
interval inservice inspection plan, PSEG committed to perform augmented volumetric 
examinations of a 7½% sample of Class 2 welds in the containment spray system that 
are otherwise not selected based on wall thickness (i.e., less than 3/8-inch wall 
thickness).  This weld is part of the augmented examination population and therefore 
included in the submittal as the licensee has chosen to use ASME Section XI for 
inspection requirements and acceptance criteria. 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical, with the 
licensee obtaining volumetric examination coverage from approximately 22 percent to 90 
percent.  Severe limitations caused by flange, valve, or nozzle OD surface configurations 
prevent the necessary access to achieve additional volumetric coverage (see 
Table 3.10.2).  The limitations for these restricted examinations cannot be overcome 
without entirely redesigning the subject piping welds or components and portions of the 
associated structural and piping systems.  All the examinations were performed using 
personnel and techniques qualified and demonstrated through the EPRI PDI program, as 
applicable.  No unacceptable indications were noted during the performance of these 
examinations.   

 
The licensee has shown that it is impractical to meet the ASME Code-required 
100 percent volumetric examination coverage for the subject welds due to ultrasonic 
scan limitations caused by the OD surface design of connected components.  Based on 
the examinations performed, along with examinations completed on other pressure 
retaining welds in high alloy piping, it is concluded that if significant service-induced 
degradation were occurring in the subject welds, there is reasonable assurance that 
evidence of it would have been detected.  As such, the NRC staff further concludes that 
there is reasonable assurance of structural integrity of the subject welds based on the 
examinations that have been performed. 
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3.11 Request for Relief S1-RR-C01 (Part D), Examination Category C-F-2, Item C5.51, 
Pressure Retaining Welds in Carbon or Low Alloy Steel Piping 

ASME Code Requirement 
 
ASME Code, Section XI, Examination Category C-F-2, Item C5.51, requires 100 percent 
volumetric and surface examinations, as defined by Figure IWC-2500-7, of selected 
Class 2 carbon steel or low alloy piping welds.  ASME Code Case N-460, as an 
alternative approved for use by the NRC in RG 1.147, states that a reduction in 
examination coverage due to part geometry or interference for any Class 1 and 2 weld is 
acceptable provided that the reduction is less than 10 percent (i.e., greater than 
90 percent examination coverage is obtained). 

 
Licensee’s ASME Code Relief Request   
 
In accordance with 10 CFR 50.55a(g)(5)(iii), the licensee requested relief from the ASME 
Code-required volumetric examinations of the low alloy main steam piping welds shown 
in Table 3.11.1. 

 

Table 3.11.1 – ASME Code, Section XI, Examination Category C-F-2 

Code Item Weld ID Weld Type 

C5.51 30-MS-2211-9 Pipe to Elbow 

C5.51 34-MS-2241-2 Pipe to Valve 24MS167 

C5.51 6-MS-2211-13 Tee to Pipe 

C5.51 32-MS-2241-3 Elbow to Pipe 

C5.51 32-MS-2231-3 Elbow to Pipe 

C5.51 34-MS-2231-1 Pipe to Pipe 

C5.51 32-MS-2221-3 Elbow to Pipe 

C5.51 32-MS-2211-3 Elbow to Pipe 

C5.51 34-MS-2211-1 Pipe to Pipe 

C5.51 6-MS-2246-3 Pipe to Valve 24MS9 

 
Licensee’s Basis for Relief Request (as stated) 

 
Required [ASME] Code coverage is impractical for the subject welds since the piping 
system would require design modifications to achieve additional coverage and would 
impose a significant burden to PSEG.  PSEG has examined these welds to the extent 
practical and determined them to be acceptable with no observed signs of 
degradation.  In addition, other similar piping welds have been examined to the 
extent required by the Code and also found to be acceptable with no observed signs 
of degradation.  Further, VT-2 visual examinations performed in conjunction with 
system pressure testing have found these welds to be acceptable with no leakage 
observed. 
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[ASME] Code-required volumetric examinations are conducted by ultrasonic 
examination from both the upstream and downstream directions of piping welds.  
Ultrasonic examination of certain terminal ends and structural discontinuities are 
considered to be impractical due to their configuration and material acoustic 
properties. 

 
The EPRI Performance Demonstration Initiative (PDI) is in agreement with the NRC’s 
September 22, 1999 Final Rule regarding single side access for piping.  The Final 
Rule requires that if access is available, austenitic steel weld shall be scanned in 
each of the four directions (parallel and perpendicular to the weld) where required.  
PDI has not been able to qualify a single side examination procedure technique that 
is capable of demonstrating equivalency for a two-sided examination procedure 
technique on austenitic piping welds.  Current or past technology is not capable of 
reliably detecting or sizing flaws on the far side of an austenitic weld for 
configurations common to nuclear applications.  Ultrasonic examination of ferritic 
steel welds requires scanning in the two axial scan directions.  Circumferential 
scanning is required in the remaining two directions only when axial indications were 
noted during preservice inspections.  Coverage credit may be taken for single side 
exams on ferritic piping.  However, for austenitic piping, a procedure must be 
qualified with flaws on the inaccessible side of the weld. 
 
To demonstrate that the best available technology was applied to austenitic welds, 
PDI provides a best effort qualification instead of a complete single sided 
qualification.  PDI Performance Demonstration Qualification Summary (PDQS) 
austenitic piping certificates list the limitation that single side examination is 
performed on a best effort basis.  When performing single side access of austenitic 
stainless steel piping welds the best available techniques are used from the 
accessible side of the weld, as qualified through the PDI. 
 
When the examination area is limited to one side of an austenitic weld, examination 
coverage does not comply with 10 CFR 50.55a(b)(2)(xv)(A) or the ASME [Code] 
Section XI requirements and proficiency demonstrations do not comply with 
10 CFR 50.55a(b)(2)(xvi) and full coverage credit may not be claimed.  Based upon 
the qualification efforts of the PDI program, PSEG considers austenitic piping welds 
examined from a single side to be fully examined to the extent practical.  This is 
considered true for examinations performed prior to and after the PDI in that it has 
been confirmed by the PDI that the configuration and material acoustic properties of 
austenitic piping prevents full two-sided access for examination. 

 
Licensee’s Proposed Alternative Examination (as stated) 

 
Where the component will not allow an ultrasonic angle beam examination for axial 
scans (upstream and downstream), the following were performed using the best 
available technology at the time and as applicable, demonstrated through the EPRI 
PDI program: 
 
• For similar metal welds, 100 percent of the required volume was examined by 

ultrasonic examination in at least one axial direction and two circumferential 
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scans adjacent to the weld and upon the weld using personnel and techniques 
qualified and demonstrated through the EPRI PDI program for single sided 
access relating to the material type to be examined, as applicable.  

 
• For dissimilar metal welds, 100 percent of the required volume was examined by 

ultrasonic examination in at least one axial direction and two circumferential 
scans adjacent to the weld and upon the weld using personnel and techniques 
qualified and demonstrated through the EPRI PDI program for single sided 
access relating to the material type to be examined, as applicable.  

 
• The [ASME] [C]ode-required surface and system pressure test examinations 

were performed per ASME [Code] Section XI requirements.  
 

NRC Staff Evaluation   
 
The ASME Code requires 100 percent volumetric and surface examination of the subject 
pressure retaining carbon steel or low alloy piping welds.  Full coverage ASME Code-
required surface examinations were performed for all of the subject welds.  However, as 
shown in Table 3.11.2, complete volumetric examinations are restricted by several 
factors, including OD surface component configurations, or adjacent permanently 
installed structural and pressure-retaining components.  To gain access for examination, 
substantial portions of the piping systems and plant structural components would need to 
be redesigned and modified.  Imposition of this requirement would create a significant 
burden on the licensee; therefore, the ASME Code-required 100 percent examinations 
are impractical. 

 

Table 3.11.2- ASME Code, Section XI, Examination Category C-F-2 Limitations 

Attachment ID Limitation Description/Interference Coverage 

30-MS-2211-9 The ultrasonic examination was limited due 
to a branch connection.   

90% - UT 
100% - MT 

34-MS-2241-2 The ultrasonic examination was limited due 
to multiple branch connections located on 
the main steam header.   

85% - UT 
100% - MT 

6-MS-2211-13 The ultrasonic examination was limited due 
to the OD configuration of the tee fitting’s 
blend radius areas on the upstream side.   

73% - UT 
100% - MT 

32-MS-2241-3 The ultrasonic examination was limited due 
to a permanently installed welded pipe 
support.   

85% - UT 
100% - MT 

32-MS-2231-3 The ultrasonic examination was limited due 
to a welded pipe support partially covering 
upstream side of the weld.   

87% - UT 
100% - MT 

34-MS-2231-1 The ultrasonic examination was limited due 
to a welded pipe support.   

40% - UT 
100% - MT 
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Table 3.11.2- ASME Code, Section XI, Examination Category C-F-2 Limitations 

Attachment ID Limitation Description/Interference Coverage 

32-MS-2221-3 The ultrasonic examination was limited due 
to pads and a pipe support.   

87% - UT 
100% - MT 

32-MS-2211-3 The ultrasonic examination was limited due 
to a permanent restraint and branch 
connection.   

82% - UT 
100% - MT 

34-MS-2211-1 The ultrasonic examination was limited due 
to seven pipe restraint bars partially 
covering the weld.   

51% - UT 
100% - MT 

6-MS-2246-3 The ultrasonic examination was limited due 
to the valve’s OD configuration.   

79% - UT 
100% - MT 

 
As shown on the sketches and technical descriptions included in the licensee’s submittal, 
examinations of the subject welds have been performed to the extent practical with the 
licensee obtaining volumetric coverage from approximately 22 percent to 90 percent.  
Severe limitations caused by flange and valve configurations, adjacent supports and OD 
surface features prevent the necessary access to achieve additional examination 
coverage (see Table 3.11.2).  The limitations for these restricted examinations cannot be 
overcome without entirely redesigning the subject piping welds or adjacent components 
and portions of the associated structural and support systems.  All the examinations were 
performed using personnel and techniques qualified and demonstrated through the EPRI 
PDI program, as applicable.  No unacceptable indications were noted during the 
performance of the examinations.   

 
The licensee has shown that it is impractical to meet the ASME Code-required volumetric 
examination coverage for the subject welds due to ultrasonic scan limitations caused by 
their design and proximity of other components.  Based on the examinations performed, 
along with examinations completed on other pressure retaining welds in low alloy piping, 
it is concluded that if significant service-induced degradation were occurring in the 
subject welds, there is reasonable assurance that evidence of it would have been 
detected.  As such, the NRC staff further concludes that there is reasonable assurance 
of structural integrity of the subject welds based on the examinations that have been 
performed. 

 
4.0 CONCLUSION 
 
The following summarizes the NRC staff conclusions based on the technical evaluation 
discussed above in Safety Evaluation Section 3.1 through 3.11. 
 
The NRC staff, with technical assistance from its contractor, the PNNL, has reviewed the 
licensee's submittal and concludes that ASME Code examination coverage requirements are 
impractical for the subject welds listed in relief requests S2-I2-RR-B01 and S2-I2-RR-C01.  
Based on the volumetric and/or surface coverage obtained, it is also concluded that, if significant 
service-induced degradation were occurring, there is reasonable assurance that evidence of it 
would have been detected by the examinations that were performed.  As such, the NRC staff 
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further concludes that there is reasonable assurance of structural integrity of the subject welds 
based on the examinations that have been performed.  Therefore, the NRC staff is granting 
PSEG’s requests for relief pursuant to 10 CFR 50.55a(g)(6)(i), for the second 10-year ISI interval 
at Salem Unit No. 2. 
 
Granting relief pursuant to 10 CFR 50.55a(g)(6)(i) for is authorized by law and will not endanger 
life or property, or the common defense and security, and is otherwise in the public interest given 
due consideration to the burden upon the licensee that could result if the requirements were 
imposed on the facility. 
 
All other ASME Code, Section XI requirements for which relief was not specifically requested 
and approved in the subject requests for relief remain applicable, including third-party review by 
the Authorized Nuclear Inservice Inspector. 
 
Principal Contributors:  T. McLellan 
     D. Naujock 
 
Date:   
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