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VIRGINIA ELECTRIC AND POWER COMPANY CDOMINION) 
SURRY POWER STATION UNITS 1 AND 2 
ASME SECTION XI INSERVICE INSPECTION PROGRAM 
REACTOR PRESSURE VESSEL WELD EXAMINATION RELIEF REQUESTS 

Reactor pressure vessel (RPV) nozzle-to-shell, shell-to-flange and nozzle-to-piping weld 
examinations are required to be performed during the Third lnservice Inspection (ISI) 
Interval for Surry Power Station Units 1 and 2. The Surry Unit 1 Third IS1 Interval ended 
on October 13,2003, and the Surry Unit 2 Third IS1 Interval ended on May 9, 2004. The 
ASME Section XI Code permits required interval examinations to be completed within a 
grace period of one-year beyond the end of the interval to accommodate outage 
scheduling. The Surry Unit 2 RPV weld inspections will be completed during the Spring 
2005 refueling outage, which is within the one-year grace period allowed by the Code. 
The Surry Unit 1 RPV weld inspections will be completed during the Fall 2004 refueling 
outage, but no later than December 31, 2004, as permitted by Relief Request CMP-28, 
Revision 1, which was approved by the NRC in a letter dated November 4, 2003 
(TAC No. MB8480). The RPV weld examinations for Surry Units 1 and 2 will be 
conducted in accordance with the requirements of the 1989 Edition of the ASME 
Section XI Code. 

To facilitate the completion of the RPV weld examinations, Dominion is requesting relief 
to permit the use of updated examination methodologies when performing the weld 
examinations. The bases for the requested relief for the RPV nozzle-to-shell, shell-to- 
flange and nozzle-to-piping weld examinations are provided in Relief Requests SR-029, 
030, 031 and 032 for Surry Unit 1 and in Relief Requests SR-034, 035, 036 and 037 for 
Surry Unit 2. The Unit 1 and Unit 2 relief requests are provided in Enclosures 1 and 2, 
respectively. Approval of the attached relief requests is requested pursuant to the 
provisions of 10 CFR 50.55a(a)(3)(i). Industry precedents are referenced in the 
attached relief requests where applicable. 

In addition, a modification to a commitment that was made as part of the Surry Units 1 
and 2 Third Interval IS1 Program submittals is also required. Both programs included 
the following commitment: 
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The requirements of Regulatory Guide 1.150, Rev. 1, Ultrasonic Testing of 
Reactor Vessel Welds During Preservice and Inservice Examinations, will be 
followed. 

This commitment is revised as follows to permit the use of other alternatives that 
have been approved by the NRC (e.g., ultrasonic examination techniques that have 
been qualified by demonstration for Appendix Vlll of the 1995 Edition, 1996 
Addenda of ASME XI): 

The requirements of Regulatory Guide 1.150, Rev. 1, Ultrasonic Testing of 
Reactor Vessel Welds During Preservice and Inservice Examinations, or 
alternatives approved by the NRC will be followed. 

This will permit the use of alternatives to Regulatory Guide 1.150, Rev. 1, such as 
those specified in the attached relief requests. 

NRC approval of the Surry Unit 1 relief requests is requested by October 8, 2004, since 
the Unit 1 RPV weld examinations will be performed during the Fall 2004 refueling 
outage as noted above. Approval of the Surry Unit 2 relief requests is requested by 
March 4, 2005, as the Unit 2 RPV weld examinations will be performed during the 
Spring 2005 refueling outage. 

If you have any questions or require additional information, please contact Mr. Gary D. 
Miller at (804) 273-2771. 

Very truly yours, 

Leslie N. Hadid 
Vice President - Nuclear Engineering 

Enclosures 

Commitment made in this letter: 

1. The requirements of Regulatory Guide 1.150, Rev. 1, Ultrasonic Testing of Reactor 
Vessel Welds During Preservice and Inservice Examinations, or alternatives 
approved by the NRC will be followed. 
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cc: U. S. Nuclear Regulatory Commission 
Region II 
Sam Nunn Atlanta Federal Center 
Suite 23T85 
61 Forsyth St., S.W. 
Atlanta, Georgia 30303-8931 

Mr. Stephen R. Monarque 
NRC Project Manager - Surry 
U. S. Nuclear Regulatory Commission 
One White Flint North 
1 1555 Rockville Pike 
Mail Stop 8-H 12 
Rockville, Maryland 20852 

Mr. G. J. McCoy 
NRC Senior Resident Inspector 
Surry Power Station 

Mr. R. A. Smith 
Authorized Nuclear Inspector 
Surry Power Station 
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Enclosure 1 

Relief Requests SR-029.030.031 and 032 
Reactor Vessel Weld Examinations 

Surrv Power Station Unit 1 

Virginia Electric and Power Company 
(Dominion) 
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Relief Request No. SR-029 
Alternative RPV Nozzle to Shell Weld Examination Requirements 

SurrV Power Station Unit 1 

I. Identification of Components 

ASME Section XI, Class I, Examination Category B-D, Item B3.90, Reactor 
Vessel Pressure Retaining Nozzle to Vessel Welds at Surry Unit 1. 

II. Examination Requirements 

Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Examination Category B-D, Full Penetration Welds of Nozzles in 
Vessels, Code Item B3.90, Figure IWB-2500-7(a) and (b). 

ASME Section V, 1989 Edition, Article 4, Paragraphs T-441.3.2.5 Angle Beam 
Scanning, T-441-3.2.6 Scanning for Reflectors Oriented Parallel to the Weld, and 
T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld. 

The current volumetric examination volume for the subject welds is the weld plus 
a distance either side of the widest part of the weld equal to one half of the 
thickness of the vessel shell. 

Ill. Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of ASME Section XI Figures IWB-2500-7(a) and 
IWB-2500-7(b). 

IV. Basis for Relief 

Dominion is currently required to perform inservice examinations of selected 
welds in accordance with the requirements of 10 CFR 50.55a, plant Technical 
Specifications, and the 1989 edition of the American Society of Mechanical 
Engineers Boiler and Pressure Vessel Code, Section XI, Rules for lnservice 
Inspection of Nuclear Power Plant Components. The Code edition invokes the 
examination volume requirements of IWB Figures-2500-7(a) and IWB-2500-7(b). 
The Code edition also invokes the examination requirements of Appendix I, 
Article 1-2000. This Article references ASME Section V, Article 4, which invokes 
twenty-year-old examination methodology. The use of more current examination 
methodologies would allow a reduction in the existing examination volume 
requirement of the weld and a volume of base metal equal to one half the 
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thickness of the reactor vessel shell either side of the weld to the weld plus one 
half (1/2) inch of base metal either side of the weld. 

The ultrasonic examination techniques proposed for this examination have been 
qualified by demonstration for Appendix VIII, Supplements 4, 5, 6, and 7 of the 
1995 Edition, 1996 Addenda, of ASME Section XI by the Performance 
Demonstration Initiative (PDI) as amended by the September 1999 revision of 
10 CFR 50.55a. The use of these qualified techniques further assures that the 
reactor vessel welds are free of service related flaws thus enhancing quality and 
ensuring plant safety and reliability. 

The required examination volume for the reactor pressure vessel nozzle to 
vessel welds included in the documents cited above extends far beyond the weld 
into the base metal. It is unnecessarily large, excessively extends the 
examination time, and results in no increase in safety. The area being examined 
in the base metal is a region which is not prone to inservice cracking and has 
been extensively examined during the First and Second Inservice Inspection 
Intervals. 

The attached Figures 1 and 2 provide an examination volume next to the widest 
part of the weld, which is reduced from one half of the vessel wall thickness to 
one-half (1/2) inch. This eliminates examination of vessel base material that was 
extensively examined during construction and pre-service inspections. 
Furthermore, the material is not in the high residual stress regions associated 
with the weld. The regions of high stress are located in the examination volumes 
that are defined in the attached figures and would be subject to examination by 
the proposed alternative. Note that the examination volumes depicted in the 
figures are the same as those included in ASME Code Case N-613-1, which was 
approved by ASME on July 30, 1998. 

The implementation of the alternative is also expected to reduce the on vessel 
examination time by as much as 4 hours. 

Similar relief has been previously granted to the Florida Power and Light 
Company for Turkey Point Units 3 and 4 in an NRC Safety Evaluation Report 
dated September 28, 2001. 

V. Proposed Alternative 

1. Perform examinations in accordance with the examination volumes defined in 
Figures 1 and 2. 

2. Conduct Mechanized Ultrasonic Examinations of essentially 100% of all 
welds using PDI ASME Section XI, Appendix Vlll qualified procedures and 
personnel. This will be accomplished in accordance with ASME Section XI, 
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Serial No. 04-237 
Docket 50-280, 281 

Division 1, 1995 Edition, 1996 Addenda, Appendix VIII, Supplements 4, 5, 6, 
and 7 as modified by 10 CFR 50.55a. 

3. Periodic System Pressure Tests as per Category B-P, Table IWB-2500-1. 

VI. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval. 

VI I. Attachments 

Figures 1 and 2 
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EXAMINATION REGION [Note (111 

Shell (or head) adjoining region 
Attachment weld region 
Nozzle cylinder region 
Nozzle inside corner region 

EXAMINATION VOLUME [Note (211 

C - D - E - F  
B - C - F - G  
A-B-G-H 
M - N - 0 - P  

NOTES: 
11) Examination regions are identified for the purpose of differentiating the acceptance standards in IWB-3512. 
(2) Examination volumes may be determined either by direct measurements on the component or by 

measurements based on design drawings. 

FIG. 1 NOZZLE I N  SHELL OR HEAD 
(Examination Zones in Barrel Type Nozzles Joined by Full Penetration Corner Welds) 
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EXAMINATION REGION [Note (111 

Shell (or head) adjoining region 
Attachment weld region 
Nozzle cylinder region 
Nozzle inside corner region 

NOTES: 

y I 
Exam. vol. 

A - 6 - C - D - E - F - G - H  

EXAMINATION VOLUME [Note (211 

C - D - E - F  
6 - C - F - G  
A -  6 - G  - H 
M - N - 0 - P  

(1) Examination regions are identified for the purpose of differentiating the acceptance standards in IWB-3512. 
(2) Examination volumes may be determined either by direct measurements on the component or by 

measurements based on design drawings. 

FIG. 2 NOZZLE I N  SHELL OR HEAD 
(Examination Zones in Flange Type Nozzles Joined by Full Penetration Butt Welds) 
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I. 

II. 

Ill. 

IV. 

Relief Request No. SR-030 
Alternative RPV Shell to Flame Weld Examination Requirements 

Surrv Power Station Unit 1 

Identification of Components 

ASME Section XI, Class I, Examination Category B-A, Item B1.30, Pressure 
Retaining Welds in Reactor Vessel, Shell to Flange Welds at Surry Unit 1. 

Examination Requirements 

Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Examination Category B-A, Pressure Retaining Welds in Reactor 
Vessel, Shell to Flange Welds, Code Item B1.30, Figure IWB-2500-4. 

ASME Section V, 1989 Edition, Article 4, as modified by the requirements of 
Regulatory Guide 1.1 50, Revision 1, “Ultrasonic Testing of Reactor Vessel Welds 
During Preservice and lnservice Examinations.” 

Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of ASME Section XI, 1989 Edition, Examination 
Category B-A, Pressure Retaining Welds in Reactor Vessel, Shell to Flange 
Welds, Code Item 81.30, ASME Section V, Article 4, and Regulatory Guide 
1.150. 

Basis for Relief 

Dominion is currently required to perform inservice examinations of the reactor 
vessel shell to flange weld in accordance with the requirements of 
10 CFR 50.55a, plant Technical Specifications, and the 1989 edition of the 
American Society of Mechanical Engineers Boiler and Pressure Vessel Code, 
Section XI, Rules for Inservice Inspection of Nuclear Power Plant Components. 
The Code edition invokes the requirements of Article I of the Section, which in 
turn invokes the requirements of Section V, Article 4. These requirements are 
supplemented and modified by the requirements of Regulatory Guide 1.150, 
Revision 1, dated February 1983. The requirements of the referenced codes and 
the regulatory guide relative to instrument system performance checks, 
calibration, near surface examination and surface resolution, beam profiles, 
scanning-weld metal interface, sizing, and reporting of results invoke twenty- 
year-old examination methodology. 

Page 1 of 2 
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The ultrasonic examination techniques proposed for this examination have been 
qualified by demonstration for Appendix VIII, Supplements 4 and 6, of the 1995 
Edition, 1996 Addenda, of ASME Section XI by the Performance Demonstration 
Initiative (PDI) as amended by the September 1999 revision of 10 CFR 50.55a. 
These requirements of Appendix Vlll are performance-based, and the resulting 
qualified procedures and personnel are more accurate, reliable, and repeatable 
than the techniques previously used. The use of these qualified techniques 
further assures that the reactor vessel welds are free of service related flaws thus 
enhancing quality and ensuring plant safety and reliability. 

Similar relief has been previously granted to the Florida Power and Light 
Company for Turkey Point Units 3 and 4 in an NRC Safety Evaluation Report 
dated September 28, 2001. 

V. Proposed Alternative 

1. For ultrasonic examination of the reactor vessel shell to flange weld 
conducted from the surface of the vessel shell, the examination procedure(s) 
shall have been qualified in accordance with the requirements of the 1995 
Edition and 1996 Addendum of ASME Section XI, Appendix VIII, 
Supplements 4 and 6, as amended by the September 1999 revision of 
10 CFR 50.55a. 

2. For ultrasonic examination of the reactor vessel shell to flange weld 
conducted from the face of the flange, the examination procedure(s) shall 
meet the requirements of the 1989 edition of ASME Section XI, Examination 
Category B-A, Pressure Retaining Welds in Reactor Vessel, Shell to Flange 
Welds, Code Item B1.30, Figure IWB-2500-4 and ASME Section V, 1989 
Edition, Article 4, as modified by the requirements of Regulatory Guide 1.150, 
Revision 1, “Ultrasonic Testing of Reactor Vessel Welds During Preservice 
and I n s e rvi ce Exam i n at i on s . ” 

VI. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval. 
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Weld No. 
29”-RC-1-2501 R-1- 

Relief Reauest No. SR-031 
Alternative RPV Nozzle to PiDina Weld Examination Requirements 

Surrv Power Station Unit 1 

ID Thickness Base Metal Weld Metal 
SA508 Class 2 / austenitic 

I. Identification of Components 

01 DM (loop A hot leg) 
27-1/2”-RC-3-2501 R-1- 

ASME Section XI, Class I, Examination Category R-A, Risk Informed Piping 
Examinations, Item R1. l l ,  Elements Subject to Thermal Fatigue (formerly B-F, 
Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles, Item 65.1 0, NPS 4 
or Larger Nozzle-to-Safe End Butt Welds) at Surry Unit 1 subject to examination 
using procedures, personnel, and equipment qualified to ASME Section XI, 
Appendix VIII, Supplement 10 criteria. The specific welds involved are: 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 
SA508 Class 2 / austenitic 

17DM (loop A cold leg) 
29”-RC-4-2501 R-1 - 

27 - 1 12” 2.56” ASTM A351 CF8M stainless steel 
SA508 Class 2 / austenitic 

01 DM (loop B hot leg) 
27-1/2”-RC-6-2501 R-1- 
17DM (loop B cold leg) 
29”-RC-7-2501 R-1- 
OIDM (loop C hot leg) 
27-1/2”-RC-9-2501 R-1- 
17DM (loop B cold leg) 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 

27- 1 /2” 2.56” SA351 CF8M stainless steel 

29” 2.70 ASTM A-376 TP 31 6 stainless steel 

27-1 /2” 2.56” SA351 CF8M stainless steel 

SA508 Class 2/ austenitic 

SA508 Class 2 / austenitic 

SA508 Class 2/ austenitic 

II. Code Examination Requirements 

Rules for lnsewice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Class I, Examination Category R-A, Risk Informed Piping 
Examinations, Item R1 .I 1, Elements Subject to Thermal Fatigue (Examination 
Category B-F, Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles, 
Item B5.10, NPS 4 or Larger Nozzle-to-Safe End Butt Welds), Figure Number 
IWB-2500-8 and the requirements of the 1995 Edition and 1996 Addenda of 
ASME Section XI, Appendix VIII, Supplement 10. 

The following paragraphs or statements are from ASME Section XI, Appendix 
VIII, Supplement 10, and identify the specific requirements that are included in 
this request for relief. 

Item 1 - Paragraph 1.1 (b) states in part - Pipe diameters within a range of 0.9 to 
1.5 times a nominal diameter shall be considered equivalent. 
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Item 2 - Paragraph 1.1 (d) states - All flaws in the specimen set shall be cracks. 

Item 3 - Paragraph l . l (d) ( l )  states - At least 50% of the cracks shall be in 
austenitic material. At least 50% of the cracks in austenitic material shall be 
contained wholly in weld or buttering material. At least 10% of the cracks shall 
be in ferritic material. The remainder of the cracks may be in either austenitic or 
ferritic material. 

Item 4 - Paragraph 1.2(b) states in part - The number of unflawed grading units 
shall be at least twice the number of flawed grading units. 

Item 5 - Paragraph 1.2(c)(l) and 1.3(c) state in part - At least 1/3 of the flaws, 
rounded to the next higher whole number, shall have depths between 10% and 
30% of the nominal pipe wall thickness. Paragraph 1.4(b) distribution table 
requires 20% of the flaws to have depths between 10% and 30%. 

Item 6 - Paragraph 2.0 first sentence states - The specimen inside surface and 
identification shall be concealed from the candidate. 

Item 7 - Paragraph 2.2(b) states in part - The regions containing a flaw to be 
sized shall be identified to the candidate. 

Item 8 - Paragraph 2.2(c) states in part - For a separate length sizing test, the 
regions of each specimen containing a flaw to be sized shall be identified to the 
candidate. 

Item 9 - Paragraph 2.3(a) states - For the depth sizing test, 80% of the flaws shall 
be sized at a specific location on the surface of the specimen identified to the 
candidate. 

Item 10 - Paragraph 2.3(b) states - For the remaining flaws, the regions of each 
specimen containing a flaw to be sized shall be identified to the candidate. The 
candidate shall determine the maximum depth of the flaw in each region. 

Item 11 - Table Vlll-S2-1 provides the false call criteria when the number of 
unflawed grading units is at least twice the number of flawed grading units. 

Item 12 - Paragraph 3.1 states - Examination procedures, equipment and 
personnel are qualified for detection when the results of the performance 
demonstration satisfy the acceptance criteria of Table Vlll-S2-1 for both detection 
and false calls. 

Item 13 - Paragraph 3.2(b) states - Examination procedures, equipment, and 
personnel are qualified for depth sizing when the RMS error of the flaw depth 
measurement, as compared to the true flaw depth, is less than or equal to 0.125 
in. 
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Ill. Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of Appendix VIII, Supplement 10. This alternative 
will be implemented through the PDI Program. 

A copy of the text of Code Case N-695, which was approved by ASME on May 
21, 2003, is attached for reference. It can be seen that the alternatives to the 
existing Code requirements detailed in the next section substantially conform to 
the Code Case. 

IV. Basis for Relief 

Item 1 - The proposed alternative to Paragraph 1.1 (b) states: 

“The specimen set shall include the minimum and maximum pipe diameters and 
thicknesses for which the examination procedure is applicable. Pipe diameters 
within a range of 112 in. (13 mm) of the nominal diameter shall be considered 
equivalent. Pipe diameters larger than 24 in. (610 mm) shall be considered to be 
flat. When a range of thicknesses is to be examined, a thickness tolerance of 
- +25% is acceptable.” 

Technical Basis - The change in the minimum pipe diameter tolerance from 0.9 
times the diameter to the nominal diameter minus 0.5 inch provides tolerances 
more in line with industry practice. Although the alternative is less stringent for 
small pipe diameters, they typically have a thinner wall thickness than larger 
diameter piping. A thinner wall thickness results in shorter sound path distances 
that reduce the detrimental effects of the curvature. This change maintains 
consistency between Supplement 10 and the recent revision to Supplement 2. 

Item 2 - The proposed alternative to Paragraph 1.1 (d) states: 

“At least 60% of the flaws shall be cracks, the remainder shall be alternative 
flaws. Specimens with intergranular stress corrosion cracking (IGSCC) shall be 
used when available. Alternative flaws, if used, shall provide crack-like reflective 
characteristics and shall be limited to the case where implantation of cracks 
produces spurious reflectors that are uncharacteristic of actual flaws. Alternative 
flaw mechanisms shall have a tip width of less than or equal to 0.002 in. 
(.05 mm). Note, to avoid confusion the proposed alternative modifies instances 
of the term “cracks” or “cracking” to the term “flaws” because of the use of 
alternative flaw mechanisms.” 

Technical Basis - As illustrated below, implanting a crack requires excavation of 
the base material on at least one side of the flaw. While this may be satisfactory 
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for ferritic materials, it does not produce a useable axial flaw in austenitic 
materials. The sound beam, which normally passes only through base material, 
must now travel through weld material on at least one side, thereby producing an 
unrealistic flaw response. In addition, it is important to preserve the dendritic 
structure present in field welds that would otherwise be destroyed by the 
implantation process. To resolve these issues, the proposed alternative allows 
the use of up to 40% fabricated flaws as an alternative flaw mechanism under 
controlled conditions. The fabricated flaws are isostatically compressed, which 
produces ultrasonic reflective characteristics similar to tight cracks. 

Item 3 - The proposed alternative to Paragraph 1 .I (d)( l )  states: 

“At least 80% of the flaws shall be contained wholly in weld or buttering material. 
At least one and a maximum of 10% of the flaws shall be in ferritic base material. 
At least one and a maximum of 10% of the flaws shall be in austenitic base 
material.” 

Technical Basis - Under the current Code, as few as 25% of the flaws are 
contained in austenitic weld or buttering material. Based on recent experience, 
the flaws are most likely to be contained within the weld. The metallurgical 
structure of austenitic weld material is ultrasonically more challenging than either 
ferritic or austenitic base material. The proposed alternative is therefore more 
challenging than the current Code. 

Item 4 - The proposed alternative to Paragraph 1.2(b) states: 

“Detection sets shall be selected from Table VIII-SIO-1. The number of unflawed 
grading units shall be at least one and a half times the number of flawed grading 
units .I’ 

Technical Basis - Table SIO-1 provides a statistically based ratio between the 
number of unflawed grading units and the number of flawed grading units. The 
proposed alternative reduces the ratio to 1.5 times to reduce the number of test 
samples to a more reasonable number from a human factors perspective. 
However, the statistical basis used for screening personnel and procedures is 
still maintained at the same level with competent personnel being successful and 
less skilled personnel being unsuccessful. The acceptance criteria for the 
statistical basis are in Table VIII-S10-1. 
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10 - 30% 
31 - 60% 

Item 5 - The proposed alternative to the flaw distribution requirements of 
Paragraph 1.2(c)(l) (detection) and 1.3(c) (length) is to use the Paragraph 1.4(b) 
(depth) distribution table (see below) for all qualifications. 

20% 
20% 

m a w  De%(% Wall Thickness) I Minimum Number of Flaws I 

Technical Basis - The proposed alternative uses the depth sizing distribution for 
both detection and depth sizing because it provides for a better distribution of 
flaw sizes within the test set. This distribution allows candidates to perform 
detection, length, and depth sizing demonstrations simultaneously utilizing the 
same test set. The requirement that at least 75% of the flaws shall be in the 
range of 10 to 60% of wall thickness provides an overall distribution tolerance yet 
the distribution uncertainty decreases the possibilities for testmanship that would 
be inherent to a uniform distribution. It must be noted that it is possible to 
achieve the same distribution utilizing the present requirements, but it is 
preferable to make the criteria consistent. 

Item 6 - The proposed alternative to Paragraph 2.0 first sentence states: 

“For qualifications from the outside surface, the specimen inside surface and 
identification shall be concealed from the candidate. When qualifications are 
performed from the inside surface, the flaw location and specimen identification 
shall be obscured to maintain a “blind test”.” 

Technical Basis - The current Code requires that the inside surface be concealed 
from the candidate. This makes qualifications conducted from the inside of the 
pipe (e.g., PWR nozzle to safe end welds) impractical. The proposed alternative 
differentiates between ID and OD scanning surfaces, requires that they be 
conducted separately, and requires that flaws be concealed from the candidate. 
This is consistent with the recent revision to Supplement 2. 

Items 7 and 8 - The proposed alternatives to Paragraph 2.2(b) and 2.2(c) state: 

‘ I . . .  containing a flaw to be sized may be identified to the candidate.” 

Technical Basis - The current Code requires that the regions of each specimen 
containing a flaw to be length sized shall be identified to the candidate. The 
candidate shall determine the length of the flaw in each region. (Note, that length 
and depth sizing use the term “regions” while detection uses the term “grading 
units” - the two terms define different concepts and are not intended to be equal 
or interchangeable). To ensure security of the samples, the proposed alternative 
modifies the first “shall” to a “may” to allow the test administrator the option of not 
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Grading Units 

identifying specifically where a flaw is located. This is consistent with the recent 
revision to Supplement 2. 

Criteria Grading Units False Calls 

Items 9 and 10 - The proposed alternative to Paragraph 2.3(a) and 2.3(b) states: 

10 
11 
12 

‘ I . . .  regions of each specimen containing a flaw to be sized may be identified to 
the candidate.” 

8 15 2 
9 17 3 
9 18 3 

Technical Basis - The current Code requires that a large number of flaws be 
sized at a specific location. The proposed alternative changes the “shall” to a 
“may” which modifies this from a specific area to a more generalized region to 
ensure security of samples. This is consistent with the recent revision to 
Supplement 2. It also incorporates terminology from length sizing for additional 
clarity. 

13 
14 

Item 11 - The proposed alternative modifies the acceptance criteria of Table VIII- 
S2-1 as follows: 

10 20 3 
10 21 3 

TABLE 1 
PERSONNEL PERFORMANCE DEMONSTRATION DETECTION TEST 

ACCEPTANCE CRITERIA 

16 
17 
18 

Detection Test Acceptance Criteria 
No. of Flawed I Minimum Detection 1 No. of Unflawed I Maximum No. of 1 

False Call Acceptance Criteria 

12 24 4 
12 26 4 
13 27 4 

19 
20 

13 29 4 
14 30 5 

Technical Basis - The proposed alternative is identified as Table 1 above. It was 
modified to reflect a reduced number of unflawed grading units and allowable 
false calls. The revised table was developed as a part of ongoing Code activities 
involving Pacific Northwest Nuclear Laboratory (PNNL), which reviewed the 
statistical significance of these revisions and offered the revised acceptance 
criteria in Table 1. 

Item 12 - During the qualification process, the ultrasonic examiners concluded 
that transducer contact could not be maintained in certain areas of the specimen 
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during scanning for axial defects. In the procedure performance summary issued 
by PDI, a limitation is noted for the detection of axial flaws in Supplement 10 field 
weld configurations. 

As an alternative methodology to address the procedure detection limitation, 
Dominion proposes to use surface geometry profiling software to help the 
examiner confirm locations where the raw data indicates lack of transducer 
contact due to problematic surface geometry. In this technique, a focused 
immersion transducer is positioned ahead of the transducer bundle on the 
examination array. This transducer location permits accurate profile data across 
the examination volume with minimal tilt and jitter from the array. The software 
translates this data into a scale representation of the examination surface where 
specific points in the raw data can be imported and correlated with the surface 
geometry. 

With this data the examiner can adjust flaw bounding dimensions, determine 
metal ligament, if applicable, and better judge if limitations apparent in the raw 
data can be supported by local surface profile data. This last feature is the more 
important capability of the process as it pertains directly to the anticipated 
surface geometry of the Dominion primary loop dissimilar metal (DM) welds. 
Procedures made specific to Dominion will require the following: 

1) Regular 22 mm x 22 mm transducers for detection of circumferential defects. 
This is the "standard technique" qualified for detection and length sizing. 
These transducers will also be used initially for axial defect scans. 

2) 100% profiling of all nozzle to primary piping DM weld ID surfaces (Hot Leg 
and Cold Leg). 

3) Evaluation of the raw data for transducer contact and profile data for 
supporting evidence. 

The information thus generated will allow assessment of the limitations of 
coverage for detection from the axial scans. 

To supplement the axial detection capability, Dominion proposes to perform 
enhanced visual examination of the surface of the examination volume for all six 
primary loop DM field welds at Surry Unit 1. Visual inspection data will be used 
to provide assurance of detection of surface breaking defects in both 
circumferential and axial orientations and will serve to supplement the ultrasonic 
procedure in that regard. The visual inspection procedure to be used will be an 
"enhanced" visual with the capability of resolving a 0.0005-inch diameter wire. 

Technical Basis - The weld locations in question have been inspected during 
construction, during preservice inspection, and in two subsequent inservice 
inspections with no unacceptable indications discovered. The construction 
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examinations were radiographic and surface examinations while the preservice 
examinations were conducted ultrasonically. The last inservice examinations 
were performed from the inside of the piping with immersion ultrasonic 
techniques, which might have been more likely to detect axial flaws than the PDI 
qualified contact techniques which are more subject to problems associated with 
irregular surface condition. 

These weld inspection locations encompass dissimilar metal welds made 
between cast austenitic stainless steel and ferritic nozzles made with austenitic 
stainless steel weld metal. The nozzles are clad with austenitic stainless steel. 
The material is known to be highly resistant to either IGSCC or transgranular 
stress corrosion cracking (TGSCC) in pressurized water reactor (PW R) reactor 
coolant environments so that the possibility of service induced environmental 
cracking is very low. Furthermore, during development of the Risk Informed 
lnservice Inspection (RI-ISI) Program at Surry Unit 1, the welds in question were 
found to have low safety significance and did not require inspection. The RI-IS1 
Expert Panel added the welds to the inspection matrix for defense-in-depth 
considerations only. 

These previous flaw free examinations, the fact that all of the materials exposed 
to the reactor water environment at these locations are resistant to SCC, and the 
results of the RI-IS1 work indicate that the proposed alternative inspections 
provide an adequate level of quality and assurance of safety. 

Item 13 - During the PDI qualification activity, the contractor that has been 
selected for the reactor vessel (RV) nozzle to piping weld examinations was able 
to achieve a depth sizing accuracy of 0.189 in. RMS rather than the 0.125 in. 
RMS required by paragraph 3.2(b) of Supplement 10. Dominion proposes that 
for any flaws detected and depth sized in the subject welds, the difference 
between the Supplement 10 required 0.125 in. RMS and the demonstrated 0.189 
in. RMS, namely 0.064 in., will be added to the flaw depth sizing. 

Technical Basis - Use of the difference between the Code required depth sizing 
accuracy and the achieved sizing accuracy as an addition to the size of any flaws 
discovered by the examination will insure that the flaw acceptability and 
evaluation is based on an appropriately conservative size. The use of the 0.064 
in. is appropriate because it was determined as a result of demonstrated 
performance under the auspices of the PDI process. 

V. Proposed Alternative 

In lieu of the requirements of ASME Section XI, 1995 Edition, 1996 Addenda, 
Appendix VI I I, Supplement 10, the alternatives proposed above shall be used. 
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VI. Justification for Granting Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), approval is requested to use the proposed 
alternatives described above as opposed to the ASME Section XI, Appendix VIII, 
Supplement 10 requirements. Compliance with the proposed alternatives will 
provide an adequate level of quality and safety for examination of the affected 
welds. 

Similar relief for items 1 through 11 above, was granted to South Carolina 
Electric & Gas Company for the Virgil C. Summer Nuclear Station as 
documented in the February 3, 2004 letter from the USNRC to Mr. Stephen A 
Byrne, Senior Vice President, Nuclear Operations, Virgil C. Summer Nuclear 
Station - Second 1 O-Year Inservice Inspection, request for Relief R-11-20, RR-II- 
20 Addenda, RR-11-21 (TAC No. MCO108). 

VII. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval. 
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Attachment 1 

Case N-695 
Qualification Requirements for Dissimilar Metal 
Piping Welds 
Section XI, Division 1 

Inquiry: What alternative to the requirements of Appendix VIII, Supplement 10, may be 
used for qualification requirements for dissimilar metal piping welds? 

Reply: It is the opinion of the Committee that as an alternative to the requirements of 
Appendix VIII, Supplement 10, the following requirements may be used. 

1 SCOPE 

This Case is applicable to dissimilar metal piping welds examined from either the inside 
or outside surface. This Case is not applicable to piping welds containing supplemental 
corrosion resistant clad (CRC) applied to mitigate intergranular stress corrosion 
cracking (IGSCC). 

2 SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a set of 
specimens is designed to accommodate specific limitations stated in the scope of the 
examination procedure (e.g., pipe size, weld joint configuration, access limitations). The 
same specimens may be used to demonstrate both detection and sizing qualification. 

2.1 General 

The specimen set shall conform to the following requirements: 

(a) The minimum number of flaws in a specimen set shall be ten. 

(b) Specimens shall have sufficient volume to minimize spurious reflections that 
may interfere with the interpretation process. 

(c) The specimen set shall include the minimum and maximum pipe diameters 
and thicknesses for which the examination procedure is applicable. Pipe 
diameters within 1/2 in. (13 mm) of the nominal diameter shall be considered 
equivalent. Pipe diameters larger than 24 in. (61 0 mm) shall be considered to 
be flat. When a range of thicknesses is to be examined, a thickness tolerance 
of + 25% is acceptable. 

(d) The specimen set shall include examples of the following fabrication 
conditions: 
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(1 ) geometric and material conditions that normally require discrimination 
from flaws (e.9. counterbore or weld root conditions, cladding, weld 
buttering, remnants of previous welds, adjacent welds in close 
proximity, weld repair areas); 

(2) typical limited scanning surface conditions shall be included as follows: 

(a) for outside surface examination, weld crowns, diametrical shrink, 
single-side access due to nozzle and safe end external tapers; 

(b) for inside surface examinations, internal tapers, exposed weld 
roots, and cladding conditions. 

(e) Qualification requirements shall be satisfied separately for outside surface 
and inside surface examinations. 

2.2 Flaw Location 

At least 80% of the flaws shall be contained wholly in weld or buttering material. At least 
one and no more than 10% of the flaws shall be in ferritic base material. At least one 
and no more than of the flaws shall be in austenitic base material. 

2.3 Flaw Type 

(a) At least 60% of the flaws shall be cracks, and the remainder shall be 
alternative flaws. Specimens with IGSCC shall be used when available. 
Alternative flaws shall meet the following requirements: 

(1) Alternative flaws, if used, shall provide crack-like reflective 
characteristics and shall only be used when implantation of cracks 
would produce spurious reflectors that are uncharacteristic of service- 
induced flaws. 

(2) Alternative flaws shall have a tip width no more than 0.002 in. (0.50 
mm). 

(b) At least 50% of the flaws shall be coincident with areas described in 2.1 (d). 

2.4 Flaw Depth 

All flaw depths shall be greater than 10% of the nominal pipe wall thickness. Flaw 
depths shall exceed the nominal clad thickness when placed in cladding. Flaws in the 
specimen set shall be distributed as follows: 
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Flaw Depth (% Wall Thickness) 
10 - 30% 

Minimum Number of Flaws 
20% 

31 - 60% 
61 - 100% 

At least 75% of the flaws shall be in the range of 10 to 60% of wall thickness. 

20% 
20% 

2.5 Flaw Orientation 

(a) For other than sizing specimens at least 30% and no more than 70% of the 
flaws, rounded to the next higher whole number, shall be oriented axially. The 
remainder of the flaws shall be oriented circumferentially. 

(b) Sizing specimens shall meet the following requirements: 

(1 ) Length-sizing flaws shall be oriented circumferentially. 

(2) Depth-sizing flaws shall be oriented as in 2.5(a). 

3 PERFORMANCE DEMONSTRATION 

Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) For qualifications from the outside surface, the specimen inside surface and 
specimen identification shall be concealed from the candidate. When 
qualifications are performed from the inside surface, the flaw location and 
specimen identification shall be obscured to maintain a “blind test.” All 
examinations shall be completed prior to grading the results and presenting 
the results to the candidate. Divulgence of particular specimen results or 
candidate viewing of unmasked specimens after the performance 
demonstration is prohibited. 

3.1 Detection Test 

(a) The specimen set shall include detection specimens that meet the following 
requirements: 

(1) Specimens shall be divided into grading units. 

(a) Each grading unit shall include at least 3 in. (76 mm) of weld 
length. 
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(b) The end of each flaw shall be separated from an unflawed 
grading unit by at least 1 in. (25 mm) of unflawed material. A 
flaw may be less than 3 in. (76 mm) in length. 

(c) The segment of weld length used in one grading unit shall not 
be used in another grading unit. 

(d) Grading units need not be uniformly spaced around the pipe 
specimen. 

(2) Personnel performance demonstration detection test sets shall be 
selected from Table 1. The number of unflawed grading units shall be 
at least 1-1/2 times the number of flawed grading units. 

(3) Flawed and unflawed grading units shall be randomly mixed. 

(b) Examination equipment and personnel are qualified for detection when 
personnel performance demonstrations satisfy the acceptance criteria of 
Table 1 for both detection and false calls. 

3.2 Length-Sizing Test 

(a) Each reported circumferential flaw in the detection test shall be length-sized. 

(b) When the length-sizing test is conducted in conjunction with the detection 
test, and less than ten circumferential flaws are detected, additional 
specimens shall be provided to the candidate such that at least ten flaws are 
sized. The regions of each specimen containing a flaw to be sized may be 
identified to the candidate. The candidate shall determine the length of the 
flaw in each region. 

(c) For a separate length-sizing test, the regions of each specimen containing a 
flaw to be sized may be identified to the candidate. The candidate shall 
determine the length of the flaw in each region. 

(d) Examination procedures, equipment, and personnel are qualified for length- 
sizing when the RMS error of the flaw length measurements, as compared to 
the true flaw lengths, do not exceed 0.75 in. (19 mm). 
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No. of Flawed 
Gradin g Units 

TABLE 1 
PERSONNEL PERFORMANCE DEMONSTRATION DETECTION TEST 

ACCEPTANCE CRITERIA 

Minimum Detection No. of Unflawed Maximum No. of 
Criteria Gradin g Units False Calls 

10 
11 

8 15 2 
9 17 3 

12 
13 
14 
15 
16 

9 18 3 
10 20 3 
10 21 3 
11 23 3 
12 24 4 

17 
18 
19 

3.3 Depth-Sizing Test 

12 26 4 
13 27 4 
13 29 4 

(a) The depth-sizing test may be conducted separately or in conjunction with the 
detection test. For a separate depth-sizing test, the regions of each specimen 
containing a flaw to be sized may be identified to the candidate. The 
candidate shall determine the maximum depth of the flaw in each region. 

20 

(b) When the depth-sizing test is conducted in conjunction with the detection test, 
and less than ten flaws are detected, additional specimens shall be provided 
to the candidate such that at least ten flaws are sized. The regions of each 
specimen containing a flaw to be sized may be identified to the candidate. 
The candidate shall determine the maximum depth of the flaw in each region. 

14 30 5 

(c) Examination procedures, equipment, and personnel are qualified for depth- 
sizing when the RMS error of the flaw depth measurements, as compared to 
the true flaw depths, do not exceed 0.125 in. (3 mm). 

4 PROCEDURE QUALIFICATION 

Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
Successful personnel performance performance demonstration test sets. 

demonstrations may be combined to satisfy these requirements. 
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(b) Detectability of all flaws in the procedure qualification test set that are within 
the scope of the procedure shall be demonstrated. Length and depth sizing 
shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration test set is required. The acceptance criteria of 
4(b) shall be met. 
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Weld No. 
29”-RC-1-2501 R-1 - 

Relief Request No. SR-032 
Alternative Requirements for Examination of RPV Nozzle to Pipinq Welds from the 

Inside Surface 
Surrv Power Station Unit 1 

Wall 
ID Thickness Base Metal Weld Metal 

SA508 Class 2 I austenitic 

I. Identification of Components 

01 DM (loop A hot leg) 
29”-RC-4-2501 R-1 - 
OIDM (loop B hot leg) 
29”-RC-7-2501 R-I- 

ASME Section XI, Class I, Examination Category R-A, Pressure Retaining 
Dissimilar Metal Welds in Vessel Nozzles, Item B5.10, NPS 4 or Larger Nozzle- 
to-Safe End Butt Welds at Surry Unit 1 subject to examination using procedures, 
personnel, and equipment qualified to ASME Section XI, Appendix VIII, 
Supplement 2, 3, or 10 criteria. The specific welds involved are: 

2 9  2.70’ ASTM A-376 TP 31 6 stainless steel 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 
SA508 Class 2 I austenitic 

SA508 Class 2 I austenitic 

II. Code Examination Requirements 

Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Class I, Examination Category B-F, Pressure Retaining Dissimilar 
Metal Welds in Vessel Nozzles, Item B5.10, NPS 4 or Larger Nozzle-to-Safe End 
Butt Welds, Figure Number IWB-2500-8 and the requirements of the 1995 
Edition and 1996 Addenda ASME Section XI, Appendix VIII, Supplement 10. 

Relief is requested from the qualification requirements for piping welds contained 
in Table Vlll-3110-1 of Appendix Vlll to ASME Section XI for: 

A - Supplement 2 as applicable for Wrought Austenitic Piping Welds, and 

B - Supplement 3 as applicable for Ferritic Piping Welds. 

I I I. Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of Appendix VIII, Supplement 10. 

Relief is requested to use the proposed alternative discussed below for 
implementation of Appendix VIII, Supplement 2 and 3 as coordinated with the 
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proposed alternative for the Supplement 10 implementation program. 
Relief Request No. SR-031 which addresses the Supplement 10 alternative.) 

(See 

In lieu of the requirements of ASME Section XI, 1995 Edition, 1996 Addenda, 
Appendix VIII, Table Vlll-31 10-1, the PDI Program for implementation of 
Appendix VIII, Supplement 2 and 3 as coordinated with the alternative PDI 
Supplement 10 implementation program shall be used. The PDI Program 
alternative is described below. 

In addition, a copy of the text of Code Case N-696, which was approved by 
ASME on May 21, 2003, is attached for reference. It can be seen that the 
alternatives to existing Code requirements detailed in the next section 
substantially conform to the Code Case. 

IV. Basis for Relief 

Depending upon the particular design, the nozzle to main coolant piping may be 
fabricated using ferritic, austenitic, or cast stainless components and assembled 
using ferritic, austenitic, or dissimilar metal welds. Additionally, differing 
combinations of these assemblies may be in close proximity, which typically 
means the same ultrasonic essential variables are used for each weld, and the 
most challenging ultrasonic examination process is employed (e.g., the ultrasonic 
examination process associated with a dissimilar metal weld would be applied to 
a ferritic or austenitic weld.) At Surry Unit 1, the applicable weld joint is the 
reactor vessel nozzle to pipe dissimilar metal weld, which is a combination of 
ferritic and cast austenitic components assembled with austenitic stainless steel 
weld metal. 

Separate qualifications to Supplements 2, 3, and 10 are redundant when done in 
accordance with the PDI Program. For example, during a personnel qualification 
to the PDI Program, the candidate would be exposed to a minimum of ten flawed 
grading units for each individual supplement. Personnel qualification to 
Supplements 2, 3, and 10 would therefore require a total of 30 flawed grading 
units. Test sets this large and tests of this duration are impractical. Additionally, 
a full procedure qualification (i.e., 3 personnel qualifications) to the PDI Program 
requirements would require 90 flawed grading units. This is particularly 
burdensome for a procedure that will use the same essential variables or the 
same criteria for selecting essential variables for all three supplements. 

To resolve these issues, the PDI Program recognizes the Supplement 10 
qualification as the most stringent and technically challenging ultrasonic 
application. The essential variables used for the examination of Supplements 2, 
3, and 10 are the same. A coordinated add-on implementation would be 
sufficiently stringent to qualify Supplements 2 and 3 if the requirements used to 
qualify Supplement 10 are satisfied as a prerequisite. The basis for this 
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conclusion is the fact that the majority of the flaws in Supplement 10 are located 
wholly in austenitic weld material. This configuration is known to be challenging 
for ultrasonic techniques due to the variable dendritic structure of the weld 
material. Conversely, flaws in Supplements 2 and 3 initiate in fine-grained base 
materials. 

Additionally, the proposed alternative is more stringent than current Code 
requirements for a detection and length sizing qualification. For example, the 
current Code would allow a detection procedure, personnel, and equipment to be 
qualified to Supplement 10 with five flaws, Supplement 2 with five flaws, and 
Supplement 3 with five flaws, a total of only 15 flaws. The proposed alternative 
of qualifying Supplement 10 using ten flaws and adding on Supplement 2 with 
five flaws and Supplement 3 with three flaws results in a total of 18 flaws which 
will be multiplied by a factor of three for the procedure qualification. 

Based on the above, the use of a limited number of Supplement 2 or 3 flaws is 
sufficient to assess the capabilities of procedures and personnel who have 
already satisfied Supplement 10 requirements. The statistical basis used for 
screening personnel and procedures is still maintained at the same level with 
competent personnel being successful and less skilled personnel being 
unsuccessful. The proposed alternative is consistent with other coordinated 
qualifications currently contained in Appendix VIII. 

V. Proposed Alternative 

SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a 
set of specimens is designed to accommodate specific limitations stated in the 
scope of the examination procedure (e.g., pipe size, access limitations). The 
same specimens may be used to demonstrate both detection and sizing 
qualification. 

GENERAL 
The specimen set shall conform to the following requirements: 

(a) Specimens shall have sufficient volume to minimize spurious reflections 
that may interfere with the interpretation process. 

(b) The specimen set shall include the minimum and maximum pipe 
diameters and thicknesses for which the examination procedure is 
applicable. Applicable tolerances are provided in Supplements 2, 3, and 
10. 
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(c) The specimen set shall include examples of the following fabrication 
conditions: 

(1 ) geometric and material conditions that normally require discrimination 
from flaws (e.g., counterbore or weld root conditions, cladding, weld 
buttering, remnants of previous welds, adjacent welds in close 
proximity, and weld repair areas); 

(2) typical limited scanning surface conditions (e.g., internal tapers, 
exposed weld mats, and cladding conditions). 

SUPPLEMENT 2 FLAWS 

(a) At least 70% of the flaws shall be cracks, and the remainder shall be 
alternative flaws. 

(b) Specimens with IGSCC shall be used when available. 

(c) Alternative flaws, if used, shall provide crack-like reflective characteristics 
and shall comply with the following: 

(1) Alternative flaws shall be used only when implantation of cracks 
produces spurious reflectors that are uncharacteristic of service- 
induced flaws. 

(2) Alternative flaws shall have a tip width of no more than 0.002 in. 
(0.05 mm). 

SUPPLEMENT 3 FLAWS 
Supplement 3 flaws shall be mechanical or thermal fatigue cracks. 

DISTRIBUTION 
The specimen set shall contain a representative distribution of flaws. Flawed and 
unflawed grading units shall be randomly mixed. 

PERFORMANCE DEMONSTRATION 
Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) The same essential variable values, or, when appropriate, the same 
criteria for selecting values as demonstrated in Supplement 10 shall be 
used. 

(b) The flaw location and specimen identification shall be obscured to 
maintain a “blind test.” 
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(c) All examinations shall be completed prior to grading the results and 
presenting the results to the candidate. Divulgence of particular specimen 
results or candidate viewing of unmasked specimens after the 
performance demonstration is prohibited. 

DETECTION TEST 

(a) The specimen set for Supplement 2 qualification shall include at least five 
flawed grading units and ten unflawed grading units in austenitic piping. A 
maximum of one flaw shall be oriented axially. 

(b) The specimen set for Supplement 3 qualification shall include at least 
three flawed grading units and six unflawed grading units in ferritic piping. 
A maximum of one flaw shall be oriented axially. 

(c) Specimens shall be divided into grading units. 

(1) Each grading unit shall include at least 3 in. (76 mm) of weld length. 

(2) The end of each flaw shall be separated from an unflawed grading unit 
by at least 1 in. (25 mm) of unflawed material. A flaw may be less than 
3 in. (76 mm) in length. 

(3) The segment of weld length used in one grading unit shall not be used 
in another grading unit. 

(4) Grading units need not be uniformly spaced around the pipe specimen. 

(d) All grading units shall be correctly identified as being either flawed or 
unflawed. 

LENGTH-SIZING TEST 

(a) The coordinated implementation shall include the following requirements 
for personnel length-sizing qualification. 

(b) The specimen set for Supplement 2 qualification shall include at least four 
flaws in austenitic material. 

(c) The specimen set for Supplement 3 qualification shall include at least 
three flaws in ferritic material. 

(d) Each reported circumferential flaw in the detection test shall be length 
sized. When only length-sizing is being tested, the regions of each 
specimen containing a flaw to be sized may be identified to the candidate. 
The candidate shall determine the length of the flaw in each region. 
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(e) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for length-sizing when the flaw lengths estimated 
by ultrasonics, as compared with the true lengths, do not exceed 0.75 in. 
(1 9 mm) RMS, when they are combined with a successful Supplement 10 
q ual if icati on. 

DEPTH-SIZING TEST 
The coordinated implementation shall include the following requirements for 
personnel depth-sizing qualification: 

(a) The specimen set for Supplement 2 qualification shall include at least four 
circumferentially oriented flaws in austenitic material. 

(b) The specimen set for Supplement 3 qualification shall include at least 
three flaws in ferritic material. 

(c) For a separate depth-sizing test, the regions of each specimen containing 
a flaw to be sized may be identified to the candidate. The candidate shall 
determine the depth of the flaw in each region. 

(d) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for depth-sizing when the flaw depths estimated by 
ultrasonics, as compared with the true depths, do not exceed 0.125 in. (3 
mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

PROCEDURE QU AL I F I CAT1 ON 
Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
performance demonstration test sets. Successful personnel performance 
demonstration may be combined to satisfy these requirements. 

(b) Detectability of all flaws in the procedure qualification test set that are 
within the scope of the procedure shall be demonstrated. Length and 
depth sizing shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration is required. The acceptance criteria of 4(b) 
shall be met. 
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VI. Justification for Granting Relief 

Pursuant to 10 CFR 50.55a(s)(3)(i), approval is requested to use the proposed 
alternatives described above in lieu of the ASME Section XI, Appendix VIII. 
Compliance with the proposed alternatives will provide an adequate level of 
quality and safety for examination of the affected welds. 

Similar Relief was granted to South Carolina Electric & Gas Company for the 
Virgil C. Summer Nuclear Station, as documented in the February 3, 2004 letter 
from the USNRC to Mr. Stephen A Byrne, Senior Vice President, Nuclear 
Operations, Virgil C. Summer Nuclear Station - Second 10-Year lnservice 
Inspection, Request for Relief R-11-20, RR-11-20 Addenda, RR-11-21 (TAC No. 
MCO 1 08). 

VII. Implementation Schedule 

The relief is requested for the last Period of the Third In-Service Inspection 
Interval . 
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Attachment 1 

Case N-696 
Qualification Requirements for Appendix Vlll 
Piping Examinations Conducted From the Inside 
Surface 
Section XI, Division 1 

Inquiry: What alternatives to the requirements of Appendix VIII, may be used to 
complete Supplements 2, 3, and 10 qualifications for piping examinations that are 
conducted from the inside surface? 

Reply; It is the opinion of the Committee that as an alternative to the requirements of 
Appendix VIII, Supplements 2, 3, and 10, performed from the inside surface the 
following requirements may be used to expand successful Supplement 10 qualifications 
in conjunction with selected aspects of Supplements 2 and 3. 

1 SCOPE 

This Case is applicable to wrought austenitic, ferritic and dissimilar metal piping welds 
examined from the inside surface. This Case provides for expansion of Supplement 10 
qualifications to permit coordinated qualification for Supplements 2 and 3. 

2 SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a set of 
specimens is designed to accommodate specific limitations stated in the scope of the 
examination procedure (e.g., pipe size, access limitations). The same specimens may 
be used to demonstrate both detection and sizing qualification. 

2.1 General 

The specimen set shall conform to the following requirements: 

(a) Specimens shall have sufficient volume to minimize spurious reflections that 
may interfere with the interpretation process. 

(b) The specimen set shall include the minimum and maximum pipe diameters 
and thicknesses for which the examination procedure is applicable. 
Applicable tolerances are provided in Supplements 2, 3, and 10. 

(c) The specimen set shall include examples of the following fabrication 
conditions: 

(1) geometric and material conditions that normally require discrimination 
from flaws (e.g., counterbore or weld root conditions, cladding, weld 
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buttering, remnants of previous welds, adjacent welds in close 
proximity, and weld repair areas); 

(2) typical limited scanning surface conditions (e.g., internal tapers, 
exposed weld mats, and cladding conditions). 

2.2 Supplement 2 Flaws 

(a) At least 70% of the flaws shall be cracks, and the remainder shall be 
alternative flaws. 

(b) Specimens with IGSCC shall be used when available. 

(c) Alternative flaws, if used, shall provide crack-like reflective characteristics and 
shall comply with the following: 

(1) Alternative flaws shall be used only when implantation of cracks 
produces spurious reflectors that are uncharacteristic of service- 
induced flaws. 

(2) Alternative flaws shall have a tip width of no more than 0.002 in. 
(0.05 mm). 

2.3 Supplement 3 Flaws 

Supplement 3 flaws shall be mechanical or thermal fatigue cracks. 

2.4 Distribution 

The specimen set shall contain a representative distribution of flaws. 
unflawed grading units shall be randomly mixed. 

Flawed and 

3 PERFORMANCE DEMONSTRATION 

Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) The same essential variable values, or, when appropriate, the same criteria 
for selecting values as demonstrated in Supplement 10 shall be used. 

(b) The flaw location and specimen identification shall be obscured to maintain a 
“blind test.” 

(c) All examinations shall be completed prior to grading the results and 
presenting the results to the candidate. Divulgence of particular specimen 
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results or candidate viewing of unmasked specimens after the performance 
demonstration is prohibited. 

3.1 Detection Test 

(a) The specimen set for Supplement 2 qualification shall include at least five 
flawed grading units and ten unflawed grading units in austenitic piping. A 
maximum of one flaw shall be oriented axially. 

(b) The specimen set for Supplement 3 qualification shall include at least three 
flawed grading units and six unflawed grading units in ferritic piping. A 
maximum of one flaw shall be oriented axially. 

(c) Specimens shall be divided into grading units. 

(1) Each grading unit shall include at least 3 in. (76 mm) of weld length. 

(2) The end of each flaw shall be separated from an unflawed grading unit 
by at least 1 in. (25 mm) of unflawed material. A flaw may be less than 
3 in. (76 mm) in length. 

(3) The segment of weld length used in one grading unit shall not be used 
in another grading unit. 

(4) Grading units need not be uniformly spaced around the pipe specimen. 

(d) All grading units shall be correctly identified as being either flawed or 
unflawed. 

3.2 Length-Sizing Test 

(a) The coordinated implementation shall include the following requirements for 
personnel length-sizing qualification. 

(b) The specimen set for Supplement 2 qualification shall include at least four 
flaws in austenitic material. 

(c) The specimen set for Supplement 3 qualification shall include at least three 
flaws in ferritic material. 

(d) Each reported circumferential flaw in the detection test shall be length sized. 
When only length-sizing is being tested, the regions of each specimen 
containing a flaw to be sized may be identified to the candidate. The 
candidate shall determine the length of the flaw in each region. 
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(e) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for length-sizing when the flaw lengths estimated by 
ultrasonics, as compared with the true lengths, do not exceed 0.75 in. 
(19 mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

3.3 Depth-Sizing Test 

The coordinated implementation shall include the following requirements for personnel 
depth-sizing qualification: 

(a) The specimen set for Supplement 2 qualification shall include at least four 
circumferentially oriented flaws in austenitic material. 

(b) The specimen set for Supplement 3 qualification shall include at least three 
flaws in ferritic material. 

(c) For a separate depth-sizing test, the regions of each specimen containing a 
flaw to be sized may be identified to the candidate. The candidate shall 
determine the depth of the flaw in each region. 

(d) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for depth-sizing when the flaw depths estimated by 
ultrasonics, as compared with the true depths, do not exceed 0.125 in. 
(3 mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

4 PRO C E D U R E Q U AL I FI CAT10 N 

Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
performance demonstration test sets. Successful personnel performance 
demonstration may be combined to satisfy these requirements. 

(b) Detectability of all flaws in the procedure qualification test set that are within 
the scope of the procedure shall be demonstrated. Length and depth sizing 
shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration is required. The acceptance criteria of 4(b) shall 
be met. 
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Enclosure 2 

Relief Requests SR-034,035,036 and 037 
Reactor Vessel Weld Examinations 

Surrv Power Station Unit 2 

Virginia Electric and Power Company 
(Dominion) 
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Relief Request No. SR-034 
Alternative RPV Nozzle to Shell Weld Examination Requirements 

Surrv Power Station Unit 2 

I. Identification of Components 

ASME Section XI, Class I, Examination Category B-D, Item B3.90, Reactor 
Vessel Pressure Retaining Nozzle to Vessel Welds at Surry Unit 2. 

I I .  Examination Requirements 

Rules for lnservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Examination Category B-D, Full Penetration Welds of Nozzles in 
Vessels, Code Item 63.90, Figure IWB-2500-7 (a) & (b). 

ASME Section V, 1989 Edition, Article 4, Paragraphs T-441.3.2.5 Angle Beam 
Scanning, T-441-3.2.6 Scanning for Reflectors Oriented Parallel to the weld, and 
T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld. 

The current volumetric examination volume for the subject welds is the weld plus 
a distance either side of the widest part of the weld equal to one half of the 
thickness of the vessel shell. 

I I I. Relief Requested 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of ASME Section XI Figures IWB-2500-7(a) and 
I W B-2500-7( b) . 

IV. Basis for Relief 

Dominion is currently required to perform inservice examinations of selected 
welds in accordance with the requirements of 10 CFR 50.55a, plant Technical 
Specifications, and the 1989 edition of the American Society of Mechanical 
Engineers Boiler and Pressure Vessel Code, Section XI, Rules for Inservice 
Inspection of Nuclear Power Plant Components. The Code edition invokes the 
examination volume requirements of IWB Figures-2500-7(a) and IWB-2500-7(b). 
The Code edition also invokes the examination requirements of Appendix I, 
Article 1-2000. This Article references ASME Section V, Article 4, which invokes 
twenty-year-old examination methodology. The use of more current examination 
methodologies would allow a reduction in the existing examination volume 
requirement of the weld and a volume of base metal equal to one half the 
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thickness of the reactor vessel shell either side of the weld to the weld plus one 
half (1/2) inch of base metal either side of the weld. 

The ultrasonic examination techniques proposed for this examination have been 
qualified by demonstration for Appendix VIII, Supplements 4, 5, 6, and 7 of the 
1995 Edition, 1996 Addenda, of ASME Section XI by the Performance 
Demonstration Initiative (PDI) as amended by the September 1999 revision of 
10 CFR 50.55a. The use of these qualified techniques further assures that the 
reactor vessel welds are free of service related flaws thus enhancing quality and 
ensuring plant safety and reliability. 

The required examination volume for the reactor pressure vessel nozzle to 
vessel welds included in the documents cited above extends far beyond the weld 
into the base metal. It is unnecessarily large, excessively extends the 
examination time, and results in no increase in safety. The area being examined 
in the base metal is a region which is not prone to inservice cracking and has 
been extensively examined during the First and Second Inservice Inspection 
I nte rvals . 

The attached Figures 1 and 2 provide an examination volume next to the widest 
part of the weld, which is reduced from one half of the vessel wall thickness to 
one-half (1/2) inch. This eliminates examination of vessel base material that was 
extensively examined during construction and pre-service inspections. 
Furthermore, the material is not in the high residual stress regions associated 
with the weld. The regions of high stress are located in the examination volumes 
that are defined in the attached figures and would be subject to examination by 
the proposed alternative. Note that the examination volumes depicted in the 
figures are the same as those included in ASME Code Case N-613-1, which was 
approved by ASME on July 30, 1998. 

The implementation of the alternative is also expected to reduce the on vessel 
examination time by as much as 4 hours. 

Similar relief has been previously granted to the Florida Power and Light 
Company for Turkey Point Units 3 and 4 in an NRC Safety Evaluation Report 
dated September 28, 2001. 

V. Proposed Alternative 

1. Perform examinations in accordance with the examination volumes defined in 
Figures 1 and 2. 

2. Conduct Mechanized Ultrasonic Examinations of essentially 100% of all 
welds using PDI ASME Section XI, Appendix Vlll qualified procedures and 
personnel. This will be accomplished in accordance with ASME Section XI, 
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Division 1, 1995 Edition, 1996 Addenda, Appendix VIII, Supplements 4, 5, 6, 
and 7 as modified by 10 CFR 50.55a. 

3. Periodic System Pressure Tests as per Category B-P, Table IWB-2500-1. 

VI. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval . 

VI I. Attachments 

Figures 1 and 2 
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EXAMINATION REGION [Note (111 

Shell (or head) adjoining region 
Attachment weld region 
Nozzle cylinder region 
Nozzle inside corner region 

EXAMINATION VOLUME [Note (2)l 
C - D - E - F  
B - C - F - G  
A - B - G - H  
M - N - 0 - P  

NOTES: 
(1) Examination regions are identified for the purpose of differentiating the acceptance standards in IWB-3512. 
(2) Examination volumes may be determined either by direct measurements on the component or by 

measurements based on design drawings. 

FIG. 1 NOZZLE I N  SHELL OR HEAD 
(Examination Zones in Barrel Type Nozzles Joined by Full Penetration Corner Welds) 
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Corner flaw 

EXAMINATION REGION [Note (I)] 
Shell (or head) adjoining region 
Attachment weld region 
Nozzle cylinder region 
Nozzle inside corner region 

NOTES: 

Exam. vol. 
A - B - C - D - E - F - G - H  

EXAMINATION VOLUME [Note ( Z ) ]  

C-D - E - F 
8 - C - F - G  
A - B - G - H  
M - N - 0 - P  

(1) Examination regions are identified for the purpose of differentiating the acceptance standards in IWB-3512. 
(2) Examination volumes may be determined either by direct measurements on the component or by 

measurements based on design drawings. 

FIG. 2 NOZZLE I N  SHELL OR HEAD 
(Examination Zones in Flange Type Nozzles Joined by Full Penetration Butt Welds) 
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I. 

II. 

Ill. 

IV. 

Relief Reauest No. SR-035 
Alternative RPV Flanae to Shell Weld Examination Reauirements 

Surw Power Station Unit 2 

Identification of Components 

ASME Section XI, Class I, Examination Category B-A, Item B1.30, Pressure 
Retaining Welds in Reactor Vessel, Shell to Flange Welds at Surry Unit 2. 

Examination Requirements 

Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Examination Category B-A, Pressure Retaining Welds in Reactor 
Vessel, Shell to Flange Welds, Code Item B1.30, Figure IWB-2500-4. 

ASME Section V, 1989 Edition, Article 4, as modified by the requirements of 
Regulatory Guide 1.1 50, Revision 1, “Ultrasonic Testing of Reactor Vessel Welds 
During Preservice and lnservice Examinations.” 

Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of ASME Section XI, 1989 Edition, Examination 
Category B-A, Pressure Retaining Welds in Reactor Vessel, Shell to Flange 
Welds, Code Item B1.30, ASME Section V, Article 4, and Regulatory Guide 
1.1 50. 

Basis for Relief 

Dominion is currently required to perform inservice examinations of the reactor 
vessel shell to flange weld in accordance with the requirements of 
10 CFR 50.55a, plant Technical Specifications, and the 1989 edition of the 
American Society of Mechanical Engineers Boiler and Pressure Vessel Code, 
Section XI, Rules for lnservice Inspection of Nuclear Power Plant Components. 
The Code edition invokes the requirements of Article I of the Section, which in 
turn invokes the requirements of Section V, Article 4. These requirements are 
supplemented and modified by the requirements of Regulatory Guide 1 ,150, 
Revision 1, dated February 1983. The requirements of the referenced codes and 
the regulatory guide relative to instrument system performance checks, 
calibration, near surface examination and surface resolution, beam profiles, 
scanning-weld metal interface, sizing, and reporting of results invoke twenty- 
year-old examination methodology. 
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The ultrasonic examination techniques proposed for this examination have been 
qualified by demonstration for Appendix VIII, Supplements 4 and 6 of the 1995 
Edition, 1996 Addenda, of ASME Section XI by the Performance Demonstration 
Initiative (PDI) as amended by the September 1999 revision of 10 CFR 50.55a. 
These requirements of Appendix Vlll are performance-based, and the resulting 
qualified procedures and personnel are more accurate, reliable, and repeatable 
than the techniques previously used. The use of these qualified techniques 
further assures that the reactor vessel welds are free of service related flaws thus 
enhancing quality and ensuring plant safety and reliability. 

Similar relief has been previously granted to the Florida Power and Light 
Company for Turkey Points 3 and 4 in an NRC Safety Evaluation Report dated 
September 28, 2001. 

V. Proposed Alternative 

1. For ultrasonic examination of the reactor vessel shell to flange weld 
conducted from the surface of the vessel shell, the examination procedure(s) 
shall have been qualified in accordance with the requirements of the 1995 
Edition and 1996 Addendum of ASME Section XI, Appendix VIII, 
Supplements 4 and 6, as amended by the September 1999 revision of 
10 CFR 50.55a. 

2. For ultrasonic examination of the reactor vessel shell to flange weld 
conducted from the face of the flange, the examination procedure(s) shall 
meet the requirements of the 1989 edition of ASME Section XI, Examination 
Category 9-A, Pressure Retaining Welds in Reactor Vessel, Shell to Flange 
Welds, Code Item B1.30, Figure IWB-2500-4 and ASME Section V, 1989 
Edition, Article 4, as modified by the requirements of Regulatory Guide 1.150, 
Revision 1, “Ultrasonic Testing of Reactor Vessel Welds During Preservice 
and lnservice Examinations.” 

VI. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval . 
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Weld No. 
29”-RC-1-2501 R- l -  
O1DM (loop A hot leg) 
27-1/2”-RC-3-2501 R- l -  
17DM (loop A cold leg) 
29”-RC-4-2501 R-1 - 

I. 

Wall 
ID Thickness Base Metal Weld Metal 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 

27- 1 /2” 2.56’’ ASTM A351 CF8M stainless steel 

SA508 Class 2 / austenitic 

SA508 Class 2 / austenitic 

SA508 Class 2 / austenitic 

Relief Request No. SR-036 
Alternative RPV Nozzle-to-PiDina Weld Examination Requirements 

Surw Power Station Unit 2 

OIDM (loop B hot leg) 
27-1/2”-RC-6-2501 R-l-  

Identification of Components 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 
SA508 Class 2/ austenitic 

ASME Section XI, Class I, Examination Category R-A, Risk Informed Piping 
Examinations, Item R1.11 Elements Subject to Thermal Fatigue (formerly B-F, 
Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles, Item B5.10, NPS 4 
or Larger Nozzle-to-Safe End Butt Welds) at Surry Unit 2 subject to examination 
using procedures, personnel, and equipment qualified to ASME Section XI, 
Appendix VIII, Supplement 10 criteria. The specific welds involved are: 

17DM (loop B cold leg) 
29”-RC-7-2501 R-1 - 

27-1 /2” 2.56” SA351 CF8M stainless steel 
SA508 Class 2 / austenitic 

O1DM (loop C hot leg) 
27-1/2”-RC-9-2501 R-1 - 
17DM (loop B cold leg) 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 

27-1 /2” 2.56” SA351 CF8M stainless steel 
SA508 Class 2/ austenitic 

II. Code Examination Requirements 

Rules for lnsewice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Class I, Examination Category R-A, Risk Informed Piping 
Examinations, Item R1.11 , Elements Subject to Thermal Fatigue (Examination 
Category B-F, Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles, 
Item B5.10, NPS 4 or Larger Nozzle-to-Safe End Butt Welds), Figure Number 
IWB-2500-8 and the requirements of the 1995 Edition and 1996 Addenda of 
ASME Section XI, Appendix VIII, Supplement 10. 

The following paragraphs or statements are from ASME Section XI, Appendix 
VIII, Supplement 10, and identify the specific requirements that are included in 
this request for relief. 

Item 1 - Paragraph 1.1 (b) states in part - Pipe diameters within a range of 0.9 to 
1.5 times a nominal diameter shall be considered equivalent. 

Page 1 of 9 



Serial No. 04-237 
Docket 50-280, 281 

Item 2 - Paragraph 1 .I (d) states - All flaws in the specimen set shall be cracks. 

Item 3 - Paragraph l . l (d) ( l )  states - At least 50% of the cracks shall be in 
austenitic material. At least 50% of the cracks in austenitic material shall be 
contained wholly in weld or buttering material. At least 10% of the cracks shall 
be in ferritic material. The remainder of the cracks may be in either austenitic or 
ferritic material. 

Item 4 - Paragraph 1.2(b) states in part - The number of unflawed grading units 
shall be at least twice the number of flawed grading units. 

Item 5 - Paragraph 1.2(c)(l) and 1.3(c) state in part - At least 1/3 of the flaws, 
rounded to the next higher whole number, shall have depths between 10% and 
30% of the nominal pipe wall thickness. Paragraph 1.4(b) distribution table 
requires 20% of the flaws to have depths between 10% and 30%. 

Item 6 - Paragraph 2.0 first sentence states - The specimen inside surface and 
identification shall be concealed from the candidate. 

Item 7 - Paragraph 2.2(b) states in part - The regions containing a flaw to be 
sized shall be identified to the candidate. 

Item 8 - Paragraph 2.2(c) states in part - For a separate length sizing test, the 
regions of each specimen containing a flaw to be sized shall be identified to the 
candidate. 

Item 9 - Paragraph 2.3(a) states - For the depth sizing test, 80% of the flaws shall 
be sized at a specific location on the surface of the specimen identified to the 
candidate. 

Item 10 - Paragraph 2.3(b) states - For the remaining flaws, the regions of each 
specimen containing a flaw to be sized shall be identified to the candidate. The 
candidate shall determine the maximum depth of the flaw in each region. 

Item 11 - Table Vlll-S2-1 provides the false call criteria when the number of 
unflawed grading units is at least twice the number of flawed grading units. 

Item 12 - Paragraph 3.1 states - Examination procedures, equipment and 
personnel are qualified for detection when the results of the performance 
demonstration satisfy the acceptance criteria of Table Vlll-S2-1 for both detection 
and false calls. 

Item 13 - Paragraph 3.2(b) states - Examination procedures, equipment, and 
personnel are qualified for depth sizing when the RMS error of the flaw depth 
measurement, as compared to the true flaw depth, is less than or equal to 0.125 
in. 
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I I I. Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of Appendix VIII, Supplement 10. This alternative 
will be implemented through the PDI Program. 

A copy of the text of Code Case N-695, which was approved by ASME on May 
21, 2003, is attached for reference. It can be seen that the alternatives to the 
existing Code requirements detailed in the next section substantially conform to 
the Code Case. 

IV. Basis for Relief 

Item 1 - The proposed alternative to Paragraph 1.1 (b) states: 

“The specimen set shall include the minimum and maximum pipe diameters and 
thicknesses for which the examination procedure is applicable. Pipe diameters 
within a range of 1/2 in. (13 mm) of the nominal diameter shall be considered 
equivalent. Pipe diameters larger than 24 in. (610 mm) shall be considered to be 
flat. When a range of thicknesses is to be examined, a thickness tolerance of 
- +25% is acceptable.” 

Technical Basis - The change in the minimum pipe diameter tolerance from 0.9 
times the diameter to the nominal diameter minus 0.5 inch provides tolerances 
more in line with industry practice. Although the alternative is less stringent for 
small pipe diameters, they typically have a thinner wall thickness than larger 
diameter piping. A thinner wall thickness results in shorter sound path distances 
that reduce the detrimental effects of the curvature. This change maintains 
consistency between Supplement 10 and the recent revision to Supplement 2. 

Item 2 - The proposed alternative to Paragraph 1.1 (d) states: 

“At least 60% of the flaws shall be cracks, the remainder shall be alternative 
flaws. Specimens with intergranular stress corrosion cracking (IGSCC) shall be 
used when available. Alternative flaws, if used, shall provide crack-like reflective 
characteristics and shall be limited to the case where implantation of cracks 
produces spurious reflectors that are uncharacteristic of actual flaws. Alternative 
flaw mechanisms shall have a tip width of less than or equal to 0.002 in. 
(.05 mm). Note, to avoid confusion the proposed alternative modifies instances 
of the term “cracks” or “cracking” to the term “flaws” because of the use of 
alternative flaw mechanisms.” 

Technical Basis - As illustrated below, implanting a crack requires excavation of 
the base material on at least one side of the flaw. While this may be satisfactory 
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for ferritic materials, it does not produce a useable axial flaw in austenitic 
materials. The sound beam, which normally passes only through base material, 
must now travel through weld material on at least one side, thereby producing an 
unrealistic flaw response. In addition, it is important to preserve the dendritic 
structure present in field welds that would otherwise be destroyed by the 
implantation process. To resolve these issues, the proposed alternative allows 
the use of up to 40% fabricated flaws as an alternative flaw mechanism under 
controlled conditions. The fabricated flaws are isostatically compressed, which 
produces ultrasonic reflective characteristics similar to tight cracks. 

I I area 

Item 3 - The proposed alternative to Paragraph 1 . I  (d)(l) states: 

“At least 80% of the flaws shall be contained wholly in weld or buttering material. 
At least one and a maximum of 10% of the flaws shall be in ferritic base material. 
At least one and a maximum of 10% of the flaws shall be in austenitic base 
material.” 

Technical Basis - Under the current Code, as few as 25% of the flaws are 
contained in austenitic weld or buttering material. Based on recent experience, 
flaws are most likely to be contained within the weld. The metallurgical structure 
of austenitic weld material is ultrasonically more challenging than either ferritic or 
austenitic base material. The proposed alternative is therefore more challenging 
than the current Code. 

Item 4 - The proposed alternative to Paragraph 1.2(b) states: 

“Detection sets shall be selected from Table VIII-S10-1. The number of unflawed 
grading units shall be at least one and a half times the number of flawed grading 
units .” 

Technical Basis - Table SIO-1 provides a statistically based ratio between the 
number of unflawed grading units and the number of flawed grading units. The 
proposed alternative reduces the ratio to 1.5 times to reduce the number of test 
samples to a more reasonable number from a human factors perspective. 
However, the statistical basis used for screening personnel and procedures is 
still maintained at the same level with competent personnel being successful and 
less skilled personnel being unsuccessful. The acceptance criteria for the 
statistical basis are in Table VIII-S10-1. 
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Flaw Depth (Yo Wall Thickness) 
10 - 30% 

Item 5 - The proposed alternative to the flaw distribution requirements of 
Paragraph 1.2(c)(l) (detection) and 1.3(c) (length) is to use the Paragraph 1.4(b) 
(depth) distribution table (see below) for all qualifications. 

Minimum Number of Flaws 
20% 

31 - 60% 
61 - 1 00% 

20% 
20% 

Technical Basis - The proposed alternative uses the depth sizing distribution for 
both detection and depth sizing because it provides for a better distribution of 
flaw sizes within the test set. This distribution allows candidates to perform 
detection, length, and depth sizing demonstrations simultaneously utilizing the 
same test set. The requirement that at least 75% of the flaws shall be in the 
range of 10 to 60% of wall thickness provides an overall distribution tolerance yet 
the distribution uncertainty decreases the possibilities for testmanship that would 
be inherent to a uniform distribution. It must be noted that it is possible to 
achieve the same distribution utilizing the present requirements, but it is 
preferable to make the criteria consistent. 

Item 6 - The proposed alternative to Paragraph 2.0 first sentence states: 

“For qualifications from the outside surface, the specimen inside surface and 
identification shall be concealed from the candidate. When qualifications are 
performed from the inside surface, the flaw location and specimen identification 
shall be obscured to maintain a “blind test”.” 

Technical Basis - The current Code requires that the inside surface be concealed 
from the candidate. This makes qualifications conducted from the inside of the 
pipe (e.g., PWR nozzle to safe end welds) impractical. The proposed alternative 
differentiates between ID and OD scanning surfaces, requires that they be 
conducted separately, and requires that flaws be concealed from the candidate. 
This is consistent with the recent revision to Supplement 2. 

Items 7 and 8 - The proposed alternatives to Paragraph 2.2(b) and 2.2(c) state: 

“... containing a flaw to be sized may be identified to the candidate.” 

Technical Basis - The current Code requires that the regions of each specimen 
containing a flaw to be length sized shall be identified to the candidate. The 
candidate shall determine the length of the flaw in each region. (Note, that length 
and depth sizing use the term “regions” while detection uses the term “grading 
units” - the two terms define different concepts and are not intended to be equal 
or interchangeable). To ensure security of the samples, the proposed alternative 
modifies the first “shall” to a “may” to allow the test administrator the option of not 
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No. of Flawed Minimum Detection No. of Unflawed 
Grading Units Criteria Grading Units 

10 8 15 

identifying specifically where a flaw is located. This is consistent with the recent 
revision to Supplement 2. 

Maximum No. of 
False Calls 

2 

Items 9 and 10 - The proposed alternative to Paragraph 2.3(a) and 2.3(b) states: 

11 
12 
13 
14 
15 
16 

“.,, regions of each specimen containing a flaw to be sized may be identified to 
the candidate.” 

9 17 3 
9 18 3 
10 20 3 
10 21 3 
11 23 3 
12 24 4 

Technical Basis - The current Code requires that a large number of flaws be 
sized at a specific location. The proposed alternative changes the “shall” to a 
“may” which modifies this from a specific area to a more generalized region to 
ensure security of samples. This is consistent with the recent revision to 
Supplement 2. It also incorporates terminology from length sizing for additional 
clarity. 

17 

Item 11 - The proposed alternative modifies the acceptance criteria of Table VIII- 
S2-1 as follows: 

12 26 4 

TABLE 1 
PERSONNEL PERFORMANCE DEMONSTRATION DETECTION TEST 

ACCEPTANCE CRITERIA 

18 
19 
20 

13 27 4 
13 29 4 
14 30 5 

Technical Basis - The proposed alternative is identified as Table 1 above. It was 
modified to reflect a reduced number of unflawed grading units and allowable 
false calls. The revised table was developed as a part of ongoing Code activities 
involving Pacific Northwest Nuclear Laboratory (PNNL), which reviewed the 
statistical significance of these revisions and offered the revised acceptance 
criteria in Table 1. 

Item 12 - During the qualification process, the ultrasonic examiners concluded 
that transducer contact could not be maintained in certain areas of the specimen 
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during scanning for axial defects. In the procedure performance summary issued 
by PDI, a limitation is noted for the detection of axial flaws in Supplement 10 field 
weld configurations. 

As an alternative methodology to address the procedure detection limitation, 
Dominion proposes to use surface geometry profiling software to help the 
examiner confirm locations where the raw data indicates lack of transducer 
contact due to problematic surface geometry. In this technique, a focused 
immersion transducer is positioned ahead of the transducer bundle on the 
examination array. This transducer location permits accurate profile data across 
the examination volume with minimal tilt and jitter from the array. The software 
translates this data into a scale representation of the examination surface where 
specific points in the raw data can be imported and correlated with the surface 
geometry. 

With this data the examiner can adjust flaw bounding dimensions, determine 
metal ligament, if applicable, and better judge if limitations apparent in the raw 
data can be supported by local surface profile data. This last feature is the more 
important capability of the process as it pertains directly to the anticipated 
surface geometry of the Dominion primary loop dissimilar metal (DM) welds. 
Procedures made specific to Dominion will require the following: 

1) Regular 22 mm x 22 mm transducers for detection of circumferential defects. 
This is the “standard technique” qualified for detection and length sizing. 
These transducers will also be used initially for axial defect scans. 

2) 100% profiling of all nozzle to primary piping DM weld ID surfaces (Hot Leg 
and Cold Leg). 

3) Evaluation of the raw data for transducer contact and profile data for 
sup po rti ng evidence . 

The information thus generated will allow assessment of the limitations of 
coverage for detection from the axial scans. 

To supplement the axial detection capability, Dominion proposes to perform 
enhanced visual examination of the surface of the examination volume for all six 
primary loop DM field welds at Surry Unit 2. Visual inspection data will be used 
to provide assurance of detection of surface breaking defects in both 
circumferential and axial orientations and will serve to supplement the ultrasonic 
procedure in that regard. The visual inspection procedure to be used will be an 
“enhanced” visual with the capability of resolving a 0.0005-inch diameter wire. 

Technical Basis - The weld locations in question have been inspected during 
construction, during preservice inspection, and in two subsequent inservice 
inspections with no unacceptable indications discovered. The construction 
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examinations were radiographic and surface examinations while the preservice 
examinations were conducted ultrasonically. The last inservice examinations 
were pelformed from the inside of the piping with immersion ultrasonic 
techniques, which might have been more likely to detect axial flaws than the PDI 
qualified contact techniques which are more subject to problems associated with 
irregular su dace condition. 

These weld inspection locations encompass dissimilar metal welds made 
between cast austenitic stainless steel and ferritic nozzles made with austenitic 
stainless steel weld metal. The nozzles are clad with austenitic stainless steel. 
The material is known to be highly resistant to either IGSCC or transgranular 
stress corrosion cracking (TGSCC) in pressurized water reactor (PWR) reactor 
coolant environments so that the possibility of service induced environmental 
cracking is very low. Furthermore, during development of the Risk Informed 
lnservice Inspection (RI-ISI) Program at Surry Unit 2, the welds in question were 
found to have low safety significance and did not require inspection. The RI-IS1 
Expert Panel added the welds to the inspection matrix for defense-in-depth 
considerations only. 

These previous flaw free examinations, the fact that all of the materials exposed 
to the reactor water environment at these locations are resistant to SCC, and the 
results of the RI-IS1 work indicate that the proposed alternative inspections 
provide an adequate level of quality and assurance of safety. 

Item 13 - During the PDI qualification activity, the contractor that has been 
selected for the reactor vessel (RV) nozzle to piping weld examinations was able 
to achieve a depth sizing accuracy of 0.189 in. RMS rather than the 0.125 in. 
RMS required by paragraph 3.2(b) of Supplement 10. Dominion proposes that 
for any flaws detected and depth sized in the subject welds, the difference 
between the Supplement 10 required 0.125 in. RMS and the demonstrated 0.189 
in. RMS, namely 0.064 in., will be added to the flaw depth sizing. 

Technical Basis - Use of the difference between the Code required depth sizing 
accuracy and the achieved sizing accuracy as an addition to the size of any flaws 
discovered by the examination will insure that the flaw acceptability and 
evaluation is based on an appropriately conservative size. The use of the 0.064 
in. is appropriate because it was determined as a result of demonstrated 
performance under the auspices of the PDI process. 

V. Proposed Alternative 

In lieu of the requirements of ASME Section XI, 1995 Edition, 1996 Addenda, 
Appendix VIII, Supplement 10, the alternatives proposed above shall be used. 
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VI. Justification for Granting Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), approval is requested to use the proposed 
alternatives described above as opposed to the ASME Section XI, Appendix VIII, 
Supplement 10 requirements. Compliance with the proposed alternatives will 
provide an adequate level of quality and safety for examination of the affected 
welds. 

Similar relief for items 1 through 11 above, was granted to South Carolina 
Electric & Gas Company for the Virgil C. Summer Nuclear Station as 
documented in the February 3, 2004 letter from the USNRC to Mr. Stephen A 
Byrne, Senior Vice President, Nuclear Operations, Virgil C. Summer Nuclear 
Station - Second 1 O-Year lnservice Inspection, request for Relief R-11-20, RR-II- 
20 Addenda, RR-11-21 (TAC No. MCO108). 

VII. Implementation Schedule 

The relief is requested for the last period of the Third lnservice Inspection 
Interval . 
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Attachment 1 

Case N-695 
Qualification Requirements for Dissimilar Metal 
Piping Welds 
Section XI, Division 1 

Inquiry: What alternative to the requirements of Appendix VIII, Supplement 10, may be 
used for qualification requirements for dissimilar metal piping welds? 

Reply: It is the opinion of the Committee that as an alternative to the requirements of 
Appendix VIII, Supplement 10, the following requirements may be used. 

1 SCOPE 

This Case is applicable to dissimilar metal piping welds examined from either the inside 
or outside surface. This Case is not applicable to piping welds containing supplemental 
corrosion resistant clad (CRC) applied to mitigate intergranular stress corrosion 
cracking (IGSCC). 

2 SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a set of 
specimens is designed to accommodate specific limitations stated in the scope of the 
examination procedure (e.g., pipe size, weld joint configuration, access limitations). The 
same specimens may be used to demonstrate both detection and sizing qualification. 

2.1 General 

The specimen set shall conform to the following requirements: 

(a) The minimum number of flaws in a specimen set shall be ten. 

(b) Specimens shall have sufficient volume to minimize spurious reflections that 
may interfere with the interpretation process. 

(c) The specimen set shall include the minimum and maximum pipe diameters 
and thicknesses for which the examination procedure is applicable. Pipe 
diameters within 1/2 in. (13 mm) of the nominal diameter shall be considered 
equivalent. Pipe diameters larger than 24 in. (610 mm) shall be considered to 
be flat. When a range of thicknesses is to be examined, a thickness tolerance 
of + 25% is acceptable. 

(d) The specimen set shall include examples of the following fabrication 
conditions: 
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(1 ) geometric and material conditions that normally require discrimination 
from flaws (e.g. counterbore or weld root conditions, cladding, weld 
buttering, remnants of previous welds, adjacent welds in close 
proximity, weld repair areas); 

(2) typical limited scanning surface conditions shall be included as follows: 

(a) for outside surface examination, weld crowns, diametrical 
shrink, single-side access due to nozzle and safe end external 
tapers ; 

(b) for inside surface examinations, internal tapers, exposed weld 
roots, and cladding conditions. 

(e) Qualification requirements shall be satisfied separately for outside surface 
and inside surface examinations. 

2.2 Flaw Location 

At least 80% of the flaws shall be contained wholly in weld or buttering material. At least 
one and no more than 10% of the flaws shall be in ferritic base material. At least one 
and no more than 10% of the flaws shall be in austenitic base material. 

2.3 Flaw Type 

(a) At least 60% of the flaws shall be cracks, and the remainder shall be 
Specimens with IGSCC shall be used when available. alternative flaws. 

Alternative flaws shall meet the following requirements: 

(1) Alternative flaws, if used, shall provide crack-like reflective 
characteristics and shall only be used when implantation of cracks 
would produce spurious reflectors that are uncharacteristic of service- 
induced flaws. 

(2) Alternative flaws shall have a tip width no more than 0.002 in. (0.50 
mm). 

(b) At least 50% of the flaws shall be coincident with areas described in 2.1 (d). 

2.4 Flaw Depth 
All flaw depths shall be greater than 10% of the nominal pipe wall thickness. Flaw 
depths shall exceed the nominal clad thickness when placed in cladding. Flaws in the 
specimen set shall be distributed as follows: 
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Flaw Depth (Yo Wall Thickness) 
10 - 30% 
31 - 60% 

Minimum Number of Flaws 
20% 
20% 

At least 75% of the flaws shall be in the range of 10 to 60% of wall thickness. 

2.5 Flaw Orientation 

(a) For other than sizing specimens at least 30% and no more than 70% of the 
flaws, rounded to the next higher whole number, shall be oriented axially. The 
remainder of the flaws shall be oriented circumferentially. 

(b) Sizing specimens shall meet the following requirements: 

(1) Length-sizing flaws shall be oriented circumferentially. 

(2) Depth-sizing flaws shall be oriented as in 2.5(a). 

3 PERFORMANCE DEMONSTRATION 

Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) For qualifications from the outside surface, the specimen inside surface and 
specimen identification shall be concealed from the candidate. When 
qualifications are performed from the inside surface, the flaw location and 
specimen identification shall be obscured to maintain a “blind test.” All 
examinations shall be completed prior to grading the results and presenting 
the results to the candidate. Divulgence of particular specimen results or 
candidate viewing of unmasked specimens after the performance 
demonstration is prohibited. 

3.1 Detection Test 

(a) The specimen set shall include detection specimens that meet the following 
requirements: 

(1) Specimens shall be divided into grading units. 

(a) Each grading unit shall include at least 3 in. (76 mm) of weld 
length. 
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(b) The end of each flaw shall be separated from an unflawed 
grading unit by at least 1 in. (25 mm) of unflawed material. A 
flaw may be less than 3 in. (76 mm) in length. 

(c) The segment of weld length used in one grading unit shall not 
be used in another grading unit. 

(d) Grading units need not be uniformly spaced around the pipe 
specimen. 

(2) Personnel performance demonstration detection test sets shall be 
selected from Table 1. The number of unflawed grading units shall be 
at least 1-112 times the number of flawed grading units. 

(3) Flawed and unflawed grading units shall be randomly mixed. 

(b) Examination equipment and personnel are qualified for detection when 
personnel performance demonstrations satisfy the acceptance criteria of 
Table 1 for both detection and false calls. 

3.2 Length-Sizing Test 

(a) Each reported circumferential flaw in the detection test shall be length-sized. 

(b) When the length-sizing test is conducted in conjunction with the detection 
test, and less than ten circumferential flaws are detected, additional 
specimens shall be provided to the candidate such that at least ten flaws are 
sized. The regions of each specimen containing a flaw to be sized may be 
identified to the candidate. The candidate shall determine the length of the 
flaw in each region. 

(c) For a separate length-sizing test, the regions of each specimen containing a 
flaw to be sized may be identified to the candidate. The candidate shall 
determine the length of the flaw in each region. 

(d) Examination procedures, equipment, and personnel are qualified for length- 
sizing when the RMS error of the flaw length measurements, as compared to 
the true flaw lengths, do not exceed 0.75 in. (19 mm). 
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No. of Flawed 
Grading Units 

10 
11 

TABLE 1 
PERSONNEL PERFORMANCE DEMONSTRATION DETECTION TEST 

ACCEPTANCE CRITERIA 

Minimum Detection No. of Unflawed Maximum No. of 

8 15 2 
9 17 3 

Criteria Grading Units False Calls 

12 9 18 
13 10 20 

3 
3 

14 10 21 3 
15 11 23 3 
16 12 24 4 
17 
18 

12 26 4 
13 27 4 

19 
20 

3.3 Depth-Sizing Test 

13 29 4 
14 30 5 

(a) The depth-sizing test may be conducted separately or in conjunction with the 
detection test. For a separate depth-sizing test, the regions of each specimen 
containing a flaw to be sized may be identified to the candidate. The 
candidate shall determine the maximum depth of the flaw in each region. 

(b) When the depth-sizing test is conducted in conjunction with the detection test, 
and less than ten flaws are detected, additional specimens shall be provided 
to the candidate such that at least ten flaws are sized. The regions of each 
specimen containing a flaw to be sized may be identified to the candidate. 
The candidate shall determine the maximum depth of the flaw in each region. 

(c) Examination procedures, equipment, and personnel are qualified for depth- 
sizing when the RMS error of the flaw depth measurements, as compared to 
the true flaw depths, do not exceed 0.125 in. (3 mm). 

4 PROCEDURE QUALIFICATION 

Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
Successful personnel performance performance demonstration test sets. 

demonstrations may be combined to satisfy these requirements. 
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(b) Detectability of all flaws in the procedure qualification test set that are within 
the scope of the procedure shall be demonstrated. Length and depth sizing 
shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration test set is required. The acceptance criteria of 
4(b) shall be met. 
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Weld No. 
29”-RC-301-2501 R-I- 

Relief Request No. SR-037 
Alternative Reauirements for Examination of RPV Nozzle-to-Pipina Welds from the 

Inside Surface 
Surrv Power Station Unit 2 

Wall 
ID Thickness Base Metal Weld Metal 

SA508 Class 2 / austenitic 

I. Identification of Components 

OIDM (loop A hot leg) 
29”-RC-304-2501 R-1- 

ASME Section XI, Class I, Examination Category R-A, Pressure Retaining 
Dissimilar Metal Welds in Vessel Nozzles, Item B5.10, NPS 4 or Larger Nozzle- 
to-Safe End Butt Welds at Surry Unit 2 subject to examination using procedures, 
personnel, and equipment qualified to ASME Section XI, Appendix VIII, 
Supplement 2, 3, or 10 criteria. The specific welds involved are: 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 
SA508 Class 2 / austenitic 

OIDM (loop B hot leg) 
29”-RC-307-2501 R-1- 

29” 2.70” ASTM A-376 TP 31 6 stainless steel 
SA508 Class 2 / austenitic 

II. Code Examination Requirements 

Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 
1989 Edition, Class I, Examination Category B-F, Pressure Retaining Dissimilar 
Metal Welds in Vessel Nozzles, Item B5.10, NPS 4 or Larger Nozzle-to-Safe End 
Butt Welds, Figure Number IWB-2500-8 and the requirements of the 1995 
Edition and 1996 Addenda ASME Section XI, Appendix VIII, Supplement 10. 

Relief is requested from the qualification requirements for piping welds contained 
in Table Vlll-3110-I of Appendix Vlll to ASME Section XI for: 

A - Supplement 2 as applicable for Wrought Austenitic Piping Welds, and 

B - Supplement 3 as applicable for Ferritic Piping Welds. 

I I I. Requested Relief 

Pursuant to 10 CFR 50.55a(a)(3)(i), relief is requested to implement an 
alternative to the requirements of Appendix VIII, Supplement 10. 

Relief is requested to use the proposed alternative discussed below for 
implementation of Appendix VIII, Supplement 2 and 3 as coordinated with the 
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proposed alternative for the Supplement 10 implementation program. (See 
Relief Request No. SR-036 which addresses the Supplement 10 alternative.) 

In lieu of the requirements of ASME Section XI, 1995 Edition, 1996 Addenda, 
Appendix VIII, Table Vlll-31 10-1, the PDI Program for implementation of 
Appendix VIII, Supplement 2 and 3 as coordinated with the alternative PDI 
Supplement 10 implementation program shall be used. The PDI Program 
alternative is described below. 

In addition, a copy of the text of Code Case N-696, which was approved by 
ASME on May 21, 2003, is attached for reference. It can be seen that the 
alternatives to existing Code requirements detailed in the next section 
substantially conform to the Code Case. 

IV. Basis for Relief 

Depending upon the particular design, the nozzle to main coolant piping may be 
fabricated using ferritic, austenitic, or cast stainless components and assembled 
using ferritic, austenitic, or dissimilar metal welds. Additionally, differing 
combinations of these assemblies may be in close proximity, which typically 
means the same ultrasonic essential variables are used for each weld, and the 
most challenging ultrasonic examination process is employed (e.g., the ultrasonic 
examination process associated with a dissimilar metal weld would be applied to 
a ferritic or austenitic weld.) At Surry Unit 2, the applicable weld joint is the 
reactor vessel nozzle to pipe dissimilar metal weld, which is a combination of 
ferritic and cast austenitic components assembled with austenitic stainless steel 
weld metal. 

Separate qualifications to Supplements 2, 3, and 10 are redundant when done in 
accordance with the PDI Program. For example, during a personnel qualification 
to the PDI Program, the candidate would be exposed to a minimum of ten flawed 
grading units for each individual supplement. Personnel qualification to 
Supplements 2, 3, and 10 would therefore require a total of 30 flawed grading 
units. Test sets this large and tests of this duration are impractical. Additionally, 
a full procedure qualification (i.e., 3 personnel qualifications) to the PDI Program 
requirements would require 90 flawed grading units. This is particularly 
burdensome for a procedure that will use the same essential variables or the 
same criteria for selecting essential variables for all three supplements. 

To resolve these issues, the PDI Program recognizes the Supplement 10 
qualification as the most stringent and technically challenging ultrasonic 
application. The essential variables used for the examination of Supplements 2, 
3, and 10 are the same. A coordinated add-on implementation would be 
sufficiently stringent to qualify Supplements 2 and 3 if the requirements used to 
qualify Supplement 10 are satisfied as a prerequisite. The basis for this 
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conclusion is the fact that the majority of the flaws in Supplement 10 are located 
wholly in austenitic weld material. This configuration is known to be challenging 
for ultrasonic techniques due to the variable dendritic structure of the weld 
material. Conversely, flaws in Supplements 2 and 3 initiate in fine-grained base 
materials. 

Additionally, the proposed alternative is more stringent than current Code 
requirements for a detection and length sizing qualification. For example, the 
current Code would allow a detection procedure, personnel, and equipment to be 
qualified to Supplement 10 with five flaws, Supplement 2 with five flaws, and 
Supplement 3 with five flaws, a total of only 15 flaws. The proposed alternative 
of qualifying Supplement 10 using ten flaws and adding on Supplement 2 with 
five flaws and Supplement 3 with three flaws results in a total of 18 flaws which 
will be multiplied by a factor of three for the procedure qualification. 

Based on the above, the use of a limited number of Supplement 2 or 3 flaws is 
sufficient to assess the capabilities of procedures and personnel who have 
already satisfied Supplement 10 requirements. The statistical basis used for 
screening personnel and procedures is still maintained at the same level with 
competent personnel being successful and less skilled personnel being 
unsuccessful. The proposed alternative is consistent with other coordinated 
qualifications currently contained in Appendix VI I I. 

V. Proposed Alternative 

SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a 
set of specimens is designed to accommodate specific limitations stated in the 
scope of the examination procedure (e.g., pipe size, access limitations). The 
same specimens may be used to demonstrate both detection and sizing 
qualification. 

GENERAL 
The specimen set shall conform to the following requirements: 

(a) Specimens shall have sufficient volume to minimize spurious reflections 
that may interfere with the interpretation process. 

(b) The specimen set shall include the minimum and maximum pipe 
diameters and thicknesses for which the examination procedure is 
applicable. Applicable tolerances are provided in Supplements 2, 3, and 
10. 
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(c) The specimen set shall include examples of the following fabrication 
conditions: 

(1 ) geometric and material conditions that normally require discrimination 
from flaws (e.g., counterbore or weld root conditions, cladding, weld 
buttering, remnants of previous welds, adjacent welds in close 
proximity, and weld repair areas); 

(2) typical limited scanning surface conditions (e.g., internal tapers, 
exposed weld mats, and cladding conditions). 

SUPPLEMENT 2 FLAWS 

(a) At least 70% of the flaws shall be cracks, and the remainder shall be 
alternative flaws. 

(b) Specimens with IGSCC shall be used when available. 

(c) Alternative flaws, if used, shall provide crack-like reflective characteristics 
and shall comply with the following: 

(1) Alternative flaws shall be used only when implantation of cracks 
produces spurious reflectors that are uncharacteristic of service- 
induced flaws. 

(2) Alternative flaws shall have a tip width of no more than 0.002 in. 
(0.05 mm). 

SUPPLEMENT 3 FLAWS 
Supplement 3 flaws shall be mechanical or thermal fatigue cracks. 

DISTRIBUTION 
The specimen set shall contain a representative distribution of flaws. Flawed and 
unflawed grading units shall be randomly mixed. 

PERFORMANCE DEMONSTRATION 
Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) The same essential variable values, or, when appropriate, the same 
criteria for selecting values as demonstrated in Supplement 10 shall be 
used. 

(b) The flaw location and specimen identification shall be obscured to 
maintain a “blind test.” 
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(c) All examinations shall be completed prior to grading the results and 
presenting the results to the candidate. Divulgence of particular specimen 
results or candidate viewing of unmasked specimens after the 
performance demonstration is prohibited. 

DETECTION TEST 

(a) The specimen set for Supplement 2 qualification shall include at least five 
flawed grading units and ten unflawed grading units in austenitic piping. A 
maximum of one flaw shall be oriented axially. 

(b) The specimen set for Supplement 3 qualification shall include at least 
three flawed grading units and six unflawed grading units in ferritic piping. 
A maximum of one flaw shall be oriented axially. 

(c) Specimens shall be divided into grading units. 

(1) Each grading unit shall include at least 3 in. (76 mm) of weld length. 

(2) The end of each flaw shall be separated from an unflawed grading unit 
by at least 1 in. (25 mm) of unflawed material. A flaw may be less than 
3 in. (76 mm) in length. 

(3) The segment of weld length used in one grading unit shall not be used 
in another grading unit. 

(4) Grading units need not be uniformly spaced around the pipe specimen. 

(d) All grading units shall be correctly identified as being either flawed or 
unflawed. 

LENGTH-SIZING TEST 

(a) The coordinated implementation shall include the following requirements 
for personnel length-sizing qualification. 

(b) The specimen set for Supplement 2 qualification shall include at least four 
flaws in austenitic material. 

(c) The specimen set for Supplement 3 qualification shall include at least 
three flaws in ferritic material. 

(d) Each reported circumferential flaw in the detection test shall be length 
sized. When only length-sizing is being tested, the regions of each 
specimen containing a flaw to be sized may be identified to the candidate. 
The candidate shall determine the length of the flaw in each region. 
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(e) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for length-sizing when the flaw lengths estimated 
by ultrasonics, as compared with the true lengths, do not exceed 0.75 in. 
(1 9 mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

DEPTH-SIZING TEST 
The coordinated implementation shall include the following requirements for 
personnel depth-sizing qualification: 

(a) The specimen set for Supplement 2 qualification shall include at least four 
circumferentially oriented flaws in austenitic material. 

(b) The specimen set for Supplement 3 qualification shall include at least 
three flaws in ferritic material. 

(c) For a separate depth-sizing test, the regions of each specimen containing 
a flaw to be sized may be identified to the candidate. The candidate shall 
determine the depth of the flaw in each region. 

(d) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for depth-sizing when the flaw depths estimated by 
ultrasonics, as compared with the true depths, do not exceed 0.125 in. (3 
mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

PROCEDURE Q U AL I FI CAT1 0 N 
Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
performance demonstration test sets. Successful personnel performance 
demonstration may be combined to satisfy these requirements. 

(b) Detectability of all flaws in the procedure qualification test set that are 
within the scope of the procedure shall be demonstrated. Length and 
depth sizing shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration is required. The acceptance criteria of 4(b) 
shall be met. 
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VI. Justification for Granting Relief 

Pursuant to 10 CFR 50.55a(s)(3)(i), approval is requested to use the proposed 
alternatives described above in lieu of the ASME Section XI, Appendix VIII. 
Compliance with the proposed alternatives will provide an adequate level of 
quality and safety for examination of the affected welds. 

Similar Relief was granted to South Carolina Electric & Gas Company for the 
Virgil C. Summer Nuclear Station, as documented in the February 3, 2004 letter 
from the USNRC to Mr. Stephen A Byrne, Senior Vice President, Nuclear 
Operations, Virgil C. Summer Nuclear Station - Second 10-Year lnservice 
Inspection, Request for Relief R-11-20, RR-11-20 Addenda, RR-11-21 (TAC No. 
MCOI 08). 

VII. Implementation Schedule 

The relief is requested for the last Period of the Third In-Service Inspection 
Interval . 
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Attachment 1 

Case N-696 
Qualification Requirements for Appendix Vlll 
Piping Examinations Conducted From the Inside 
Surface 
Section XI, Division 1 

Inquiry: What alternatives to the requirements of Appendix VIII, may be used to 
complete Supplements 2, 3, and 10 qualifications for piping examinations that are 
conducted from the inside surface? 

Reply: It is the opinion of the Committee that as an alternative to the requirements of 
Appendix VIII, Supplements 2, 3, and 10, performed from the inside surface the 
following requirements may be used to expand successful Supplement 1 0 qualifications 
in conjunction with selected aspects of Supplements 2 and 3. 

1 SCOPE 

This Case is applicable to wrought austenitic, ferritic and dissimilar metal piping welds 
examined from the inside surface. This Case provides for expansion of Supplement 10 
qualifications to permit coordinated qualification for Supplements 2 and 3. 

2 SPECIMEN REQUIREMENTS 

Qualification test specimens shall meet the requirements listed herein, unless a set of 
specimens is designed to accommodate specific limitations stated in the scope of the 
examination procedure (e.g., pipe size, access limitations). The same specimens may 
be used to demonstrate both detection and sizing qualification. 

2.1 General 

The specimen set shall conform to the following requirements: 

(a) Specimens shall have sufficient volume to minimize spurious reflections that 
may interfere with the interpretation process. 

(b) The specimen set shall include the minimum and maximum pipe diameters 
and thicknesses for which the examination procedure is applicable. 
Applicable tolerances are provided in Supplements 2, 3, and 10. 

(c) The specimen set shall include examples of the following fabrication 
conditions: 

(1 ) geometric and material conditions that normally require discrimination 
from flaws (e.g., counterbore or weld root conditions, cladding, weld 
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buttering, remnants of previous welds, adjacent welds in close 
proximity, and weld repair areas); 

(2) typical limited scanning surface conditions (e.g., internal tapers, 
exposed weld mats, and cladding conditions). 

2.2 Supplement 2 Flaws 

(a) At least 70% of the flaws shall be cracks, and the remainder shall be 
alternative flaws. 

(b) Specimens with IGSCC shall be used when available. 

(c) Alternative flaws, if used, shall provide crack-like reflective characteristics 
and shall comply with the following: 

(1) Alternative flaws shall be used only when implantation of cracks 
produces spurious reflectors that are uncharacteristic of sewice- 
induced flaws. 

(2) Alternative flaws shall have a tip width of no more than 0.002 in. 
(0.05 mm). 

2.3 Supplement 3 Flaws 

Supplement 3 flaws shall be mechanical or thermal fatigue cracks. 

2.4 Distribution 

The specimen set shall contain a representative distribution of flaws. 
unflawed grading units shall be randomly mixed. 

Flawed and 

3 PERFORMANCE DEMONSTRATION 

Personnel and procedure performance demonstration tests shall be conducted 
according to the following requirements: 

(a) The same essential variable values, or, when appropriate, the same criteria 
for selecting values as demonstrated in Supplement 10 shall be used. 

(b) The flaw location and specimen identification shall be obscured to maintain a 
“blind test.” 

(c) All examinations shall be completed prior to grading the results and 
presenting the results to the candidate. Divulgence of particular specimen 
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results or candidate viewing of unmasked specimens after the performance 
demonstration is prohibited. 

3.1 Detection Test 

(a) The specimen set for Supplement 2 qualification shall include at least five 
flawed grading units and ten unflawed grading units in austenitic piping. A 
maximum of one flaw shall be oriented axially. 

(b) The specimen set for Supplement 3 qualification shall include at least three 
flawed grading units and six unflawed grading units in ferritic piping. A 
maximum of one flaw shall be oriented axially. 

(c) Specimens shall be divided into grading units. 

(1) Each grading unit shall include at least 3 in. (76 mm) of weld length. 

(2) The end of each flaw shall be separated from an unflawed grading unit 
by at least 1 in. (25 mm) of unflawed material. A flaw may be less than 
3 in. (76 mm) in length. 

(3) The segment of weld length used in one grading unit shall not be used 
in another grading unit. 

(4) Grading units need not be uniformly spaced around the pipe specimen. 

(d) All grading units shall be correctly identified as being either flawed or 
unf lawed. 

3.2 Length-Sizing Test 

(a) The coordinated implementation shall include the following requirements for 
personnel length-sizing qualification. 

(b) The specimen set for Supplement 2 qualification shall include at least four 
flaws in austenitic material. 

(c) The specimen set for Supplement 3 qualification shall include at least three 
flaws in ferritic material. 

(d) Each reported circumferential flaw in the detection test shall be length sized. 
When only length-sizing is being tested, the regions of each specimen 
containing a flaw to be sized may be identified to the candidate. The 
candidate shall determine the length of the flaw in each region. 
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(e) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for length-sizing when the flaw lengths estimated by 
ultrasonics, as compared with the true lengths, do not exceed 0.75 in. 
(19 mm) RMS, when they are combined with a successful Supplement 10 
qualification. 

3.3 Depth-Sizing Test 

The coordinated implementation shall include the following requirements for personnel 
depth-sizing qualification: 

(a) The specimen set for Supplement 2 qualification shall include at least four 
circumferentially oriented flaws in austenitic material. 

(b) The specimen set for Supplement 3 qualification shall include at least three 
flaws in ferritic material. 

(c) For a separate depth-sizing test, the regions of each specimen containing a 
flaw to be sized may be identified to the candidate. The candidate shall 
determine the depth of the flaw in each region. 

(d) Supplement 2 or Supplement 3 examination procedures, equipment, and 
personnel are qualified for depth-sizing when the flaw depths estimated by 
ultrasonics, as compared with the true depths, do not exceed 0.125 in. 
(3 mm) RMS, when they are combined with a successful Supplement 10 
qualification . 

4 PROCEDURE QUALIFICATION 

Procedure qualification shall include the following additional requirements: 

(a) The specimen set shall include the equivalent of at least three personnel 
performance demonstration test sets. Successful personnel performance 
demonstration may be combined to satisfy these requirements. 

(b) Detectability of all flaws in the procedure qualification test set that are within 
the scope of the procedure shall be demonstrated. Length and depth sizing 
shall meet the requirements of 3.1, 3.2, and 3.3. 

(c) At least one successful personnel performance demonstration shall be 
performed. 

(d) To qualify new values of essential variables, at least one personnel 
performance demonstration is required. The acceptance criteria of 4(b) shall 
be met. 
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