
Dominion Energy Nuclear Connecticut, Inc. 
5000 Dominion Boulevard, Glen Allen, VA 23060 
Dominion Energy.com 

June 17, 2020 

U.S. Nuclear Regulatory Commission 
Attention : Document Control Desk 
Washington , DC 20555 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. 
MILLSTONE POWER STATION UNIT 3 

~ Dominion 
:;iiii"' Energy® 

Serial No. 
NRA/SS 
Docket No. 
License No. 

20-145 
RO 
50-423 
NPF-49 

ASME SECTION XI INSERVICE INSPECTION PROGRAM 
RELIEF REQUESTS FOR LIMITED COVERAGE EXAMINATIONS PERFORMED IN 
THE THIRD PERIOD OF THE THIRD 10-YEAR INSPECTION INTERVAL 

The Millstone Power Station Unit 3 third 10-year interval for the inservice inspection 
program began on April 23, 2009. During the third inspection period of this interval , the 
components identified in Attachments 1 through 8 received less than the required 
examination coverage. Accordingly , pursuant to 1 0 CFR 50.55a(g)(5)(iii) , Dominion 
Energy Nuclear Connecticut, Inc. requests relief on the basis that the required 
examination coverage was impractical due to physical obstructions and limitations 
imposed by design , geometry and materials of construction of the subject components . 

Attachments 1 through 8 contain the specific relief requests and the individual bas is for 
each request. These relief requests have been reviewed and approved by the station 's 
Facility Safety Review Committee . 

If you have any questions or require additional information , please contact Shayan Sinha 
at (804) 273-4687. 

Sincerely, 

-
Mark D. Sartain 
Vice President - Nuclea r Engineering & Fleet Support 
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1. Relief Request IR-3-40, Examination Category B-B, Pressure Retaining Welds in 
Vessels other than Reactor Vessels 

2. Relief Request IR-3-41, Examination Category B-D, Full Penetration Welded 
Nozzles in Vessels - Inspection Program B 

3. Relief Request IR-3-42, Examination Category C-A, Pressure Retaining Welds in 
Pressure Vessels 

4. Relief Request IR-3-43, Examination Category C-B, Pressure Retaining Nozzle 
Welds in Vessels 

5. Relief Request IR-3-44, Examination Category C-F-1, Pressure Retaining Welds 
in Austenitic Stainless Steel or High Alloy Piping 

6. Relief Request IR-3-45, Examination Category C-F-2, Pressure Retaining Welds 
in Carbon or Low Alloy Steel Piping 

7. Relief Request IR-3-46, Examination Category F-A, Supports 

8. Relief Request IR-3-47, Examination Category R-A, Risk-Informed Piping 
Examinations 

Commitments made in this letter: None 

cc: U.S. Nuclear Regulatory Commission 
Region I 
2100 Renaissance Blvd, Suite 100 
King of Prussia, PA 19406-2713 

R. V. Guzman 
Senior Project Manager 
U.S. Nuclear Regulatory Commission 
One White Flint North, Mail Stop 08-C 2 
11555 Rockville Pike 
Rockville, MD 20852-2738 

NRC Senior Resident Inspector 
Millstone Power Station 



ATTACHMENT 1 

RELIEF REQUEST IR-3-40 
EXAMINATION CATEGORY B-8 
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PRESSURE RETAINING WELDS IN VESSELS OTHER THAN 
REACTOR VESSELS 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 



10 CFR 50.55a Request Number: IR-3-40 

Relief Requested 
In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 1 
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Examination Category: B-B, Pressure Retaining Welds in Vessels other 
than Reactor Vessels 

Item Numbers: B2.11, Pressurizer Circumferential Weld, Shell-to-Head 
. Weld 

Component Identification: Listed in Table 1 

Material: Shell and Heads SA533 Grade (A) CL 2 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No addenda 

3. Applicable Code Requirement 

ASME Section XI, 2004 Edition, Category B-B requires volumetric examination of 100 
percent of the weld volume as defined in Table IWB-2500-1 and shown in Figure IWB-
2500-20. The alternative requirements of ASME Section XI, Code Case N-460, 
approved for use in Regulatory Guide 1.147, allows credit for essentially 100 percent 
coverage of the weld provided greater than 90 percent of the required volume has 
been examined. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from essentially 100 percent 
volumetric examination coverage requirement for the subject weld due to the design 
and permanent obstructions which limit the volumetric coverage that can be obtained. 
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The examination of the subject weld was performed with a manual ultrasonic 
technique using equipment and procedures written in accordance with ASME Section 
XI, Appendix 1 and Section V, Article 4. 

The subject Pressurizer Upper Head to Shell weld 03-007-SW-J is limited due to 
obstruction caused by four vertical support members from a pressurizer safety valve 
restraint and seven permanently welded 2" x 2" insulation support mounting pads that 
obstruct portions of the subject weld and preclude achieving the required 100 percent 
volume examination coverage. 

The required examination volume of this weld was interrogated ultrasonically to the 
maximum extent possible. No alternative techniques or advanced technologies, 
including phased array, were considered to be capable of obtaining complete 
examination coverage. 

An isometric drawing and coverage calculations are provided in this attachment. 

TABLE 1 
Limited Examination Category B-B, Pressure Retaining Welds in Vessels other than Reactor Vessels 

03-007-SW-J B2.11 Reactor Coolant 0° Longitudinal Scan is limited due 
System 

Pressurizer 
Upper Head to 
Shell weld 

5. Burden Caused by Compliance 

Wave to obstruction 
caused by 

45° Shear Wave permanent support 
structure for 

60° Shear Wave pressurizer safety 
valves and welded 
insulation support 
mounting pads. No 
recordable 
indications were 
detected. 

69.7% 

Compliance with the Code coverage requirements for weld 03-007-SW-J would 
require removal of the support structure for the pressurizer safety valves. This support 
is extremely large with a weight of approximately 10,000 lbs. Due to the massive size 
of this support structure, it would require specialized rigging and handling techniques 
to attempt removal without damage to nearby plant equipment. Reinstallation with 
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critical alignments would also be a concern. In addition, this support is configured in 
such a manner that the pressurizer safety valve piping is routed through the support 
members, and would also need to be removed in order to remove this support. 
Additionally, removal of the permanently welded insulation support ring mounting pads 
would require mechanically cutting the pad welds and then reinstalling pads by 
welding following the completion of the examination. DENC considers performance 
of these activities in order to meet the 100 percent code examination requirement to 
be impractical due to the cost, increased radiation exposure, impact to plant 
equipment, and personnel resources required. 

6. Proposed Alternative and Basis for Use 

The subject weld received a volumetric examination to the maximum extent practical 
utilizing the best available techniques, and all results were acceptable. Additionally, 
this component is monitored for through-wall leakage as part of the ASME Section XI 
System Pressure Test Program and receives a visual (VT-2) examination at the end 
of each refueling outage during the system leakage test as required by Section XI, 
Table IWB-2500-1, Category 8-P for Class 1 components. 

Based on the examination volumes that were obtained with acceptable results, along 
with the visual (VT-2) examination performed each refueling outage, it is reasonable 
to conclude that service-induced degradation would be detected. Therefore, this 
proposed alternative will provide an acceptable level of quality and safety by providing 
reasonable assurance of structural integrity of the subject welds. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, which 
began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 during the second 10-year 
inservice inspection interval in NRC letter dated April 26, 2011 (i.e. Relief Request IR-
2-52 (ADAMS Accession Number No. ML 110691154)). 
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8~poti No: . M3•lJT~17~1~1 . .. 
,.-·' 'Zz:~=M~:~2:1'1_"'0,~iis 

~c;Hiy: ,l)~R. Cordes UIII 
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ATTACHMENT 2 

RELIEF REQUEST IR-3-41 
EXAMINATION CATEGORY 8-D 

Serial No. 20-145 
Docket No. 50-423 

FULL PENETRATION WELDED NOZZLES IN VESSELS -
INSPECTION PROGRAM B 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 
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10 CFR 50.55a Relief Request IR-3-41 

Relief Requested 
In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 1 

Examination Category: B-D, Full Penetration Welded Nozzles in Vessels -
Inspection Program B 

Item Numbers: B3.110, Pressurizer, Nozzle-to-Vessel Welds 
B3.130, Steam Generator (Primary Side), Nozzle-to­
Vessel Welds 

Component Identification: Listed in Table 1 

Material: Pressurizer: 

Steam Generator: 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No Addenda 

3. Applicable Code Requirement 

Head - SA533, GR A, CL2 
Carbon Steel 
Nozzle - SA508, CL2 Carbon 
Steel 
Internal surface clad with 
stainless steel 

Head - SA533, GR B, CL 1 
Carbon Steel 
Nozzle - SA508, CL2 Carbon 
Steel 
Internal surface clad with 
stainless steel 

ASME Section XI, 2004 Edition, Examination Category B-D requires volumetric 
examination of 100 percent of the weld volume as defined in Table IWB-2500-1 
and shown in Figures IWB-2500-7 (a)- (d). The alternative requirements of ASME 
Section XI, Code Case N-460, approved for use in Regulatory Guide 1.147, allows 
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credit for essentially 100 percent coverage of the welds provided greater than 90 
percent of the required volume has been examined. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the 100 percent 
volumetric examination coverage requirement of the subject welds due to the 
geometric configurations which limit the volumetric coverage that can be obtained. 

The steam generator nozzle-to-head welds, and the pressurizer surge nozzle-to­
head weld were all examined with a manual ultrasonic technique using equipment 
and procedures written in accordance with ASME Section XI, Appendix 1 and 
Section V, Article 4. Limitations imposed by the nozzle configuration preclude 
obtaining 100 percent coverage. This configuration with the nozzle outside radius 
within close proximity of the weld (and the configuration of the heater sleeves, in 
the case of the pressurizer surge nozzles) prevents complete scanning in these 
areas due to lift-off of the search unit that occurs causing a loss of contact between 
the search unit and the component. 

The required examination volume of these welds was interrogated ultrasonically to 
the maximum extent possible. No alternative techniques or advanced 
technologies, including phased array, were considered capable of obtaining 
complete examination coverage. 

Isometric drawing(s) and coverage calculations are provided in this attachment. 
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TABLE 1 
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Examination Category B-D Welds with Limited Volumetric Coverage 

':i:•:.::·; <-~'">.::'? !.,~ ... , \ :::·.-,,,~ :1i\:.:._ :_~: :_1:{-_·,.)'.F'.\· 
:,,.,Examihation;Angle 1ant1,,,, .. 
i:;~'t;1t}?1f l~~¥;jffiJ~~:;' (~i• ;'/lli~:;:·•· 

Reactor Coolant System 0° 
45° 

Steam Generator Outlet 60° 
Nozzle-to-Head Weld 

Reactor Coolant System 0° 
45° 

Steam Generator Inlet 60° 
Nozzle-to-Head Weld 

Reactor Coolant System 0° 
45° 

Pressurizer Surge Nozzle-to- 60° 
Lower Head Weld 

Longitudinal Wave 
Shear Wave 
Shear Wave 

Longitudinal Wave 
Shear Wave 
Shear Wave 

Longitudinal Wave 
Shear Wave 
Shear Wave 

Scan is limited due to nozzle 
configuration restricting the scans from 
the nozzle side. No recordable 
indications were detected. 

Scan is limited due to nozzle 
configuration restricting the scans from 
the nozzle side. No recordable 
indications were detected. 

Scan is limited due to nozzle 
configuration restricting the scans from 
the nozzle side, and heater sleeves. No 
recordable indications were detected. 

82.8% 

82.8% 

64.6% 



5. Burden Caused by Compliance 
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A significant design modification or replacement of components with a different design 
to eliminate the noted obstructions would be required to increase examination 
coverage on the subject welds. DENC considers these options to meet the 100 
percent Code examination requirement to be impractical due to the cost, increased 
radiation exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject welds received a volumetric examination to the maximum extent practical 
utilizing the best available techniques, and all results were acceptable. Additionally, 
these components are monitored for through-wall leakage as part of the ASME 
Section XI System Pressure Test Program and receive a visual (VT-2) examination at 
the end of each refueling outage during the system leakage test, as required by 
Section XI, Table IWB-2500-1, Category B-P for Class 1 components. 

Based on the examinations volumes that were obtained with acceptable results, along 
with the visual (VT-2) examination performed each refueling outage, it is reasonable 
to conclude that service-induced degradation would be detected. Therefore, these 
proposed alternatives will provide an acceptable level of quality and safety by 
providing reasonable assurance of structural integrity of the subject welds. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, which 
began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 during the second 10-year 
inservice inspection interval in NRC letter dated April 26, 2011 (i.e. Relief Request IR-
2-53 (ADAMS Accession Number No. ML 110691154)), and the second period of the 
third 10-year inservice inspection interval in NRC letter dated June 24, 2016 (i.e. Relief 
Request IR-3-20 (ADAMS Accession No. ML 16136A001)). 
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Weld Number 03-00S-SW-U 
Weld Thickness 5.2" (Norn) 
Weld Length 140" 
Weld Width 1.4" 
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Report No: M3-UT-17-110 
ummary No: M3.B3.130_0119 

Page 2 of2 
Prepared By: D.R. Cordes um 0 

ate: 10/23/2017 
W·;t: ✓o--2.,-17 

Exam Area AD) Mc."¢~-¥ 
Total Exam Area= 34.58 Sq In 
Total Weld Exam Area = 4.31 Sq In 
Noz BM Exam Area= 15.27 Sq In 
Head BM Exam Area = 15.00 Sq In 

..---------------------, Limits (Nozzle Taper) 

NozBMR,oq 
15.275q!n Welc!Req 

4.31 Sqfn 

HcedBMR,oq 
ISSqin 

Vessel 

Weld Cov (2 directions) 
o· 100.00% 

45"Noz 27.38% 
45"Head 100.00% 

45•cw 100.00% 
45•ccw 100.00% 

60"Noz 17.86% 
60°Head 100.00% 

60°cw 100.00% 
60°ccw 100.00% 

100.00% 
81.80% 

79.50% 

Base Metal Cov (at least 1 direction) 
0"BM 71.70% 71.70% 

45"Ax BM 90.40% 81.00% 
45"Cr BM 71. 70% 
60°Ax BM 94.30% 83.00% 
60"Cr BM 71.70% 

Examination Volume Dimensions: Height 5.2" Norn Length 140" Width 6.6" 

Notes: 

Cove 
R uired Scans (each h 

An le Weld Base Metal 
0 100.00% 71.70% 

45 81.80% 81.00% 
60 79.50% 83.00% 

Code Coverage Total 82.80% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that 
is effectively examined with the qualified examination procedure. 
(2) Vol coverage obtained with CAD 
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Dominion 
Energy· 

Weld Number 03-005-SW-V 
Weld Thickness 5.2" (Nom) 
Weld Length 140" 
Weld Width 1.4" 
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Report No: M3-UT-17-112 
Summary No: M3.B3.130_0121 
Page 2of2 
Prepared By: D.R. Cordes um Q {I, 
Date: 10/23/2017 

• ,__'4ii"'Ko '1t l.v~ ,~,-1 
Exam ~rea (CAD) 7/J,AN.~ 
Total Exam Area = 34.58 Sq In 
Total Weld Exam Area = 4.31 Sq In 
Noz BM Exam Area= 15.27 Sq In 
Head BM Exam Area= 15.00 Sq In 

.---------------------. Limits (Nozzle Taper) 

Weld Cov (2 directions) 
£ oo 100.00% 100.00% 

45°Noz 27.38% 81.80% 
45°Head 100.00% 

45°CW 100.00% 
45°CCW 100.00% 

60°Noz 17.86% 79.50% 
Vessel 60°Head 100.00% 

60°CW 100.00% 
60°CCW 100.00% 

D 0 Base Metal Cov (at least 1 direction) 
0°BM 71.70% 71.70% 

45°AxBM 90.40% 81.00% 
45°CrBM 71.70% 
60°AxBM 94.30% 83.00% NozBM.Rllfj 

Wcld.Rllfj Hea!BM.Rllfj 
60°CrBM 71.70% 15.27Sqln 

4.31 Sq[n JSSq In 

Examination Volume Dimensions: Height 5.2" Nom Length 140" Width 6.6" 

Notes: 

Cove 
R uired Scans each h 

An le Weld Base Metal 
0 100.00% 71.70% 

45 81.80% 81.00% 
60 79.50% 83.00% 

Code Coverage Total 82.80% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that 
is effectively examined with the qualified examination procedure. 
(2) Vol coverage obtained with CAD 

Weld ID: 03-007-SW-S, Coverage 1 of 6 
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Su,gcNozzlc 
A I---____ 3.80" =-------------t H tcr Obstruction 

PZR Bottom Head 

3.0" 

I 1 
4.50"------< 

Exam area= A-B-C-D 

0° Required exam volume= 1108 cubic inches 

0° Total volume examined= 898.6 cubic inches square in. 

Total Area examined 0°, 898.6/1108 =81.1% 

Weld ID: 03-007-SW-S, Coverage 2 of 6 

Heater Obstruction 

Surge Nozzle 

PZR Bottom Head 

3.0" 

J 
4.5"------1 

Exam area= A-B-C-D 

'45° Required exam volume in axial scan direction from bottom head side= 1108 cubic inches 

45° Total volume examined in axial scan direction from bottom head side=446.6 cubic inches 

Total Area examined 45° axial scan direction from bottom head side 446.6/1108 =40.3% 

Weld ID: 03-007-SW-S, Coverage 3 of 6 
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Heater Obstruction 
Surge Nozzle 

Surge Nozzle 

PZR Bonom Head 

3.0" 

J 
Exam area= A-B-C-D 

45° Required exam volume in axial scan direction from nozzle side= I 108 cubic inches 

45° Total volume examined in axial scan direction from nozzle side= 730.8 cubic inches 

Total Area examined 45° axial scan direction from nozzle side 730.8/1108=65.9% 

Weld ID: 03-007-SW-S, Coverage 4 of 6 

,--p~ 
60° 

A Heater Obstruction 

PZR Bottom Head 

l---=.,. --------f 
Exam area= A-B-C-D 

3.0" 

1 
60° Required exam volume in axial scan direction from bottom head side= 1108 cubic inches 

60° Total volume examined in axial scan direction from bottom head side= 281.8 cubic inches 

Total Area examined 60° axial scan direction from bottom head side 281.8/1108=25.4% 
Weld ID: 03-007-SW-S, Coverage 5 of 6 
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Heater Obstruction 
Surge Nozzle 

PZR Bottom Head 

3.0" 

1 
Exam area= A-B-C-D 

60° Required exam volume in axial scan direction from nozzle side= 1108 cubic inches 

60° Total volume examined in axial scan direction from nozzle side= 489.8 cubic inches 

Total Area examined 60° axial scan direction from nozzle side 489.8/1108 =44.2% 

Weld ID: 03-007-SW-S, Coverage 6 of 6 

Heater Obstruction 
SurgeN=le 

PZR Bottom Head 

4.50"----~ 

Exam area= A-B-C-D 

45° & 60° CW and CCW scan directions required exam volume= 1108 cubic inches 
45• CW total volume examined= 898.6 cubic inches square in. 
45° CCW total volume examined= 898.6 cubic inches square in. 
60° CW total volume examined=898.6 cubic inches square in. 

60° CCW total volume examined= 898.6 cubic inches square in. 

Total Area examined fur45° and 60° CW and CCW scan directions, 898.6/1108 =81.1% 

3.0" 

1 
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Weld ID: 03-007-SW-S, Coverage Summary 

Covl,lr;age Suinmary- Component ID: 1:13~007-SW-~ 

Examination Volume Thickness: Weld LE;ngth: Weld Width: 
Volume Volume Volume 
Length: Width: Height: 

Dimensions: 
3.0" 38;5" 1.5" 38;5" 4_5" 3.0" 

Limitations: He9ter Sleeves I created ~2.25" from weld centerlineJimitO~, 45"&60\:ixial and ckcumferential scans qn 
bottom head side ofweld. Nozzle blend Radius also limits· 45°&60°axial scans on r\oule side. 

Required Scans0 Each has a weighing factor of 100% fouomplete coverage 

Examination 
Requited 

Volume Missed Volurrie.Exarriihed %Examined 
Exarriin;ition Volume 

o· 1108 inthes3 209.4 in_ches3 898,6 lnches3 81,.1% 
45° Axial Bottom Head Side 1108 irithes3 661.4 inches3 446.6 inches3 40'.3% 

45".Axial NouleSide 1108 inct1e53 377.i inches" 730,8 jnclies3 65:9% 
60° Axfal Bottom Head Side 1108inches3 826.2 inches3 281.8 inches3 · 25.4% 

60° Axial Nozzle.Side 1108 irkhes3 618.2 intlies3 489,8 inches3 44.2% 
45° cw qrcurnferential 110$ inches3 209.4 inches,3 898.6 inclies3 81-1% 

4~° CCV'/ Circumferential 1108 fothes3 209.4 inches3 898.6lhches3 81.1% 
60° cw Circumferential 1108 inthes3 209.4 inthes3 898.6ihches~ 81.1% 

6Q°CCW Circumferentjal 1108 inches3 2_09.4 inches3 898.6 jnclies3 81:1.% 
Total: 581.3% 

cumulative Tbtal/9 Exarriiriations: 64;6% 
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RELIEF REQUEST IR-3-42 
EXAMINATION CATEGORY C-A 

Serial No. 20-145 
Docket No. 50-423 

PRESSURE RETAINING WELDS IN PRESSURE VESSELS 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 



10 CFR 50.55a Relief Request IR-3-42 

Relief Requested 
In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 2 

Serial No. 20-145 
Docket No. 50-423 

Attachment 3, Page 1 of 5 

Examination Category: C-A, Pressure Retaining Welds in Pressure Vessels 

Item Numbers: C1 .20, Head Circumferential Welds 

Component Identification: Listed in Table 1 

Material: SA 240, Type 304 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No Addenda 

3. Applicable Code Requirement 

ASME Section XI, 2004 Edition, Examination Category C-A requires volumetric 
examination of 100 percent of the weld volume as defined in Table IWC-2500-1 and 
shown in Figure IWC 2500-1. The alternative requirements of ASME Section XI, Code 
Case N-460, approved for use in Regulatory Guide 1.147, allows credit for essentially 
100 percent coverage of the weld provided greater than 90 percent of the required 
volume has been examined. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the 100% volumetric 
examination coverage requirement of the subject weld due to the geometric 
configuration and permanent obstructions which limit the volumetric coverage that can 
be obtained. 

The Residual Heat Removal Heat Exchanger shell to lower head weld 03-073-008 
was examined with a manual ultrasonic technique using the best technology available 
to achieve the maximum examination coverage practical. The examination was 
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performed using equipment and procedures written in accordance with ASME Section 
XI, Appendix 1 and Section V, Article 4. No alternative techniques or advanced 
technologies, including the use of phased array, were considered capable of obtaining 
complete coverage of the examination volume. 

Due to the original design of the heat exchanger, the position of the inlet and outlet 
nozzle-to-shell reinforcing plates are in close proximity to the subject head to flange 
weld limiting the ultrasonic examination coverage from the shell side of the weld. 

Isometric drawings and coverage calculations are provided in this attachment. 

TABLE 1 
Examination Category C-A Weld with Limited Volumetric Coverage 

;,~.:i 1• I 

, ,.{.;{,. ,. :fbtVa~'. 
. :,d~~)Y,{f ~~~~ .J~~~¥-:= X/R~~·Jf· 

03-073-008 Cl.20 Residual Heat 
Removal 

Shell to Lower 
Head 

5. Burden Caused by Compliance 

45° Shear Wave Limited examination 
performed due to 

60° Longitudinal inlet and outlet 
Wave reinforcement 

plates. No 
recordable 
indications were 
detected. 

Exa~i~ati6n 

:,:.JQ'f~f~~~,; . .... J%L. 
·:;c,,-.,-,- , ... 

81.9% 

A significant design modification or replacement of the component with a different 
design to eliminate the noted obstructions would be required to increase examination 
coverage on the subject welds. DENG considers these options to meet the 100 
percent Code examination requirement impractical due to the cost, increased radiation 
exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject weld received a volumetric ultrasonic examination utilizing the best 
available techniques on the accessible portions of weld to the maximum extent 
practical, and all results were acceptable. Additionally, this component is monitored 
for through-wall leakage as part of the ASME Section XI Pressure Test Program and 
receives a visual (VT-2) examination during each inspection period as required by 
Section XI, Table IWC-2500-1, Category C-H, for Class 2 components. 
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Based on the examination volume that was obtained with acceptable results, along 
with the visual (VT-2) examination performed each inspection period, it is reasonable 
to conclude that service-induced degradation would be detected. Therefore, this 
proposed alternative will provide an acceptable level of quality and safety by providing 
reasonable assurance of structural integrity of the subject weld. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, which 
began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 during the second 10-year 
inservice inspection interval in NRC letter dated April 26, 2011 (i.e. Relief Request IR-
2-55 (ADAMS Accession Number No. ML 110691154)), and the second period of the 
third 10-year inservice inspection interval in NRC letter dated June 24, 2016 (i.e. Relief 
Request IR-3-21 (ADAMS Accession No. ML 16136A001)). 
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Supplemental Report 

Report No.: M3-UT-16-012 

Summary No.: M3.C1.20_0224 

Sketch or Photo: O:\lddeal_Server_Ver8\lddeal_MPS\Graphics\3R17_Certs_DataSheets\DS_Scans\03-073-008_cov.jpg 

Exam Coverage for areas with no limitations 

Lower Head Shell 

Exam coverage for area \\~th limited scan access 

Lower Head 

Nozzle reinforcement plate 
(limits sheU side aicial and circ 
scans for 51 ") 

Shell 

"-- Far (shell) Side 600 RL Coverage= 0.15 11sq. 
Tofu! far side volwne = 0.6811sq. 
0.15/0.68 = 22% coverage in limited area 

Page: 

Scan limitation on 51 11 of 1255" total weld length 
5ln25.5 = 40.6% of total 
40.6 X 22% = 8.9% 
59.4 + 8.9 = 68.3% shell side axial coverage 

•Not lo Scale 

Examination Volume Dimensions: Length 125.5" x Width 1.75" X Height ,:ZZ:, 
Weld Thickness= .75" Weld Length= 125.5" Weld Width= ,75" ~-rs ,.., •'' • V, 

{head ax 100%+head circ 100%+shell ax 68.3%+shell circ 59.4%)/4=~ ,Q ' • '1 l'n 
Coverage Summary- Weld# 03-073-008 

Required Scans- each has a weighing factor of 100% for complete coverage 
Angle Head Side Axial I Head Side Circ. I Shell Side Axial Shell Side Circ. 

45'/GO'RL 100% I 100% I 68.3% 59.4% 
I I 

Code Coverage Total 81.9% 

Notes: 
1. Code Coverage refers to the maximum percentage of the required examination 

volume that is effectively examined with the qualified examination procedure 

2 of 2 
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Serial No. 20-145 
Docket No. 50-423 

RELIEF REQUEST IR-3-43 
EXAMINATION CATEGORY C-8 

PRESSURE RETAINING NOZZLE WELDS IN VESSELS 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 



10 CFR 50.55a Request Number IR-3-43 

Relief Request 
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Attachment 4, Page 1 of 3 

in Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnseNice Inspection Impracticality--

1. ASME Code Component(s) Affected 

ASME Code Class: 

Examination Category: 

Item Number: 

Component Identification: 

Code Class 2 

C-B, Pressure Retaining Nozzle Welds in Vessels 

C2.22, Nozzle Inside Radius Section 

03-053-SW-T-IR, 03-054-SW-T-IR, 03-055-SW-T-IR, 
03-056-SW-T-I R 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition (No Addenda) 

3. Applicable Code Requirement 

ASME Section XI 2004 Edition, Examination Category C-B, Item C2.22 requires a 
volumetric examination of the nozzle inside radius of nozzles without reinforcing plate 
in vessels greater than ½ inch nominal thickness, as defined by Figure IWC-2500-4 
(a), (b), or (d). In the case of multiple vessels of similar design, size, and seNice, the 
required examinations may be limited to one vessel or distributed among the vessels. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the 100% volumetric 
examination coverage requirement of the subject steam generator main steam outlet 
nozzle inner radius due to the design and geometric configuration. 

The MPS3 steam generator nozzle is a one-piece forging containing a set of seven 
holes bored parallel to the nozzle centerline (see Figure 1 ). This nozzle design does 
not match the typical figures in Figure IWC-2500-4. 
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The design of the nozzles consists of seven, 8-1/2 inch bore holes, which make a 
square transition to the nozzle, with no inner radius. This design precludes a 
meaningful ultrasonic examination of the area of interest. 

Additionally, the design of the steam generator precludes visual examination of the 
nozzle from the inside surface. Access to the steam generator main steam nozzle 
from inside the steam generator is restricted by the upper deck plate and moisture 
separators, therefore, visual examinations from inside the steam generator are not 
possible. 

5. Burden Caused by Compliance 

A significant design modification or replacement of the component with a different 
design to eliminate the noted obstructions would be required to increase examination 
coverage on the subject welds. DENC considers these options to meet the 100 
percent Code examination requirement impractical due to the cost, increased radiation 
exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject welds are monitored for through-wall leakage as part of the ASME Section 
XI Pressure Test Program, and receive a visual (VT-2) examination on the accessible 
portions of the welds to the maximum extent practical during each inspection period, 
as required by Section XI, Table IWC-2500-1, Category C-H, for Class 2 components. 

Based on the visual (VT-2) examination performed each inspection period, it is 
reasonable to conclude that service-induced degradation would be detected. 
Therefore, the proposed alternative will provide an acceptable level of quality and 
safety by providing reasonable assurance of structural integrity of the subject weld. 

7. Duration of Proposed Alternative 

This relief is requested for the third 10-year inservice inspection interval at MPS3, 
which began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

Similar relief requests were approved for the second inservice inspection interval 
(Relief Request IR-2-05) in NRC letter A 15322, dated July 24, 2000 (ADAMS 
Accession No. ML003730922). 



Figure 1: Steam Generator Nozzle 
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RELIEF REQUEST IR-3-44 
EXAMINATION CATEGORY C-F-1 

Serial No. 20-145 
Docket No. 50-423 

PRESSURE RETAINING WELDS IN AUSTENITIC STAINLESS STEEL OR 
HIGH ALLOY PIPING 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 



10 CFR 50.55a Relief Request IR-3-44 

Relief Requested 

Serial No. 20-145 
Docket No. 50-423 

Attachment 5, Page 1 of 29 

In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnseNice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 2 

Examination Category: C-F-1, Pressure Retaining Welds in Austenitic 
Stainless Steel or High Alloy Piping 

Item Number: C5.11, Circumferential welds: Piping Welds ~3/8 in. 
Nominal Wall Thickness for Piping >NPS 4 in. 

Component Identification: Listed in Table 1 

Material: Listed in Table 1 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No Addenda 

3. Applicable Code Requirement 

ASME Section XI, 2004 Edition, Examination Category C-F-1 requires 100 percent 
volumetric examination coverage for circumferential piping welds. The alternative 
requirements of ASME Section XI, Code Case N-460 and Code Case N-663, 
approved for use in Regulatory Guide 1.147. Code Case N-460 allows credit for 
essentially 100 percent coverage of the weld provided greater than 90 percent of 
the required volume has been examined. Code Case N-663 states that the surface 
examinations may be limited to areas identified by the owner as susceptible to 
outside surface attack. 

10 CFR 50.55a(b)(2)(xv)(A), requires the following examination coverage criteria 
when applying Supplement 2 to Appendix VIII: 
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(1) Piping must be examined in two axial directions and when examination in the 
circumferential direction is required, the circumferential examination must be 
performed in two directions, provided access is available. 

(2) Where examination from both sides is not possible, full coverage credit may 
be claimed from a single side for ferritic welds. Where examination from both 
sides is not possible on austenitic welds, full coverage credit from a single 
side may be claimed only after completing a successful single-sided 
Appendix VIII demonstration using flaws on the opposite side of the weld. 

10 CFR 50.55a(b)(2)(xvi)(B), requires that examinations performed from one side 
of a ferritic or stainless steel pipe weld must be conducted with equipment, 
procedures, and personnel that have demonstrated proficiency with single side 
examinations. To demonstrate equivalency to two-sided examinations, the 
demonstration must be performed to the requirements of Appendix VIII as modified 
by this paragraph and 10 CFR 50.55a(b)(2)(xv)(A). 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the essentially 100% 
volumetric examination coverage requirement for austenitic piping welds with 
single side access. 

The subject welds were examined with a manual ultrasonic technique utilizing 
personnel, equipment and procedures qualified in accordance with ASME Section 
XI, Appendix VIII as implemented by the Performance Demonstration Initiative 
(POI). 

There are currently no POI-qualified single side examination procedures that 
demonstrate equivalency to two-sided examination procedures on austenitic 
piping welds. Current technology is not capable of reliably detecting or sizing flaws 
on the far side of an austenitic weld for configurations common to domestic nuclear 
applications. 

POI Performance Demonstration Qualification Summary (PDQS) certificates for 
austenitic piping list the limitation that single side examination is performed on a 
best effort basis. The best effort qualification is provided in place of a complete 
single side qualification to demonstrate that the examiner's qualification and the 
subsequent weld examination is based on application of the best available 
technology. 

When the examination area is limited to one side of an austenitic weld, examination 
coverage does not comply with 10 CFR 50.55a(b)(2)(xv)(A) and proficiency 
demonstrations do not comply with 10 CFR 50.55a(b)(2)(xvi)(B) and full coverage 
credit may not be claimed. 
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The ASME Code-required volume of these welds was interrogated ultrasonically 
to the maximum extent possible. No alternative methods or advanced 
technologies, including the use of phased array, were considered capable of 
obtaining complete coverage of the examination volume. 

The subject welds consist of pipe-to-flange, pipe-to-valve, pipe-to-tee, elbow-to­
flange, reducer-to-flange, or reducer-to-nozzle configurations. Due to the tapered 
surface of the flange, valve, nozzle or tee within close proximity of the weld, the 
ability to scan from that side of the weld is limited. 

Based on the configuration being limited to single-sided access, relief is requested 
from complying with the essentially 100 percent required volumetric examination 
coverage for the piping welds listed in Table 1. Note that the examination coverage 
listed is that which was obtained during examination with no credit taken for the far 
side of each weld for which examination from that side could not be performed. 
Also note that DENG did not consider the welds in Table 1 to be susceptible to 
outside surface attack, and therefore surface examinations were not performed 
per Code Case N-663. 

Supplemental scanning was performed to provide additional best effort (non-Code) 
coverage as documented on the enclosed coverage calculation for each weld. 

Coverage calculations are provided in this attachment. 



CHS-30-11-SW-E I C5.11 

CHS-30-12-SW-B I C5.11 

CHS-30-12-SW-C I C5.11 

CHS-30-13-SW-B I C5.11 

Table 1 
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Examination Category C-F-1 Welds with Limited Volumetric Coverage 

Chemical and Volume 
Control 

6" Pipe-To-Flange 

SA312 TP304 

Chemical and Volume 
Control 

6" Pipe-To-Flange 

SA312 TP304 

Chemical and Volume 
Control 

6" Flange-To-Pipe 

SA312 TP304 

Chemical And Volume 
Control 

6" Flange-To-Elbow 

SA403 WP304 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

Single-sided examination was 
performed due to component 
configuration. No recordable 
indications were detected. 

Single-sided examination was 
performed due to component 
configuration. No recordable 
indications were detected. 

Single-sided examination was 
performed due to component 
configuration. No recordable 
indications were detected. 

Single-sided examination was 
performed due to component 
configuration. No recordable 
indications were detected. 

,:'.[f'.':~r? 
inationh; 

~iiji.~# 
_!:'~"' --_-:, .. •\,,j; 

50% 

50% 

50% 

50% 



QSS-6-3-SW-D I C5.11 

QSS-6-4-SW-D I C5.11 

RHS-501-FW-6 I C5.11 

RHS-502-FW-7 I C5.11 

Table 1 
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Examination Category C-F-1 Welds with Limited Volumetric Coverage 

I Quench Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

14" Pipe-To-Flange 70° Shear Wave configuration. No recordable 

SA312 TP304/ Flange SA182 I indications were detected. 

F304 

I Quench Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

14" Pipe-To-Flange 70° Shear Wave configuration. No recordable 

SA312 TP304/ Flange SA182 indications were detected. 

F304 

I Residual Heat Removal 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

12" Valve-To-Pipe 
1600 Long. Wave configuration. No recordable 

Valve SA182 F304/ SA376 indications were detected. 

T316 

I Residual Heat Removal 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

12" Valve-To-Pipe I 60° Long. Wave configuration. No recordable 

Valve SA182 F304/ SA376 I indications were detected. 

T316 



RSS-1-3-SW-B I C5.ll 

RSS-8-2-SW-R I C5.ll 

RSS-16-2-SW-B I C5.ll 

RSS-19-4-SW-G I C5.ll 

Table 1 
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Examination Category C-F-1 Welds with Limited Volumetric Coverage 

I Recirculation Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

12" Flange-To-Pipe 70° Shear Wave configuration. No recordable 

SA312 TP 304 indications were detected. 

I Recirculation Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

12" Flange-To-Elbow 70° Shear Wave configuration. No recordable 

ss I indications were detected. 

SA182 F304/ Elbow SA312 
TP304 

I Recirculation Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

12" Valve-To-Pipe 70° Shear Wave configuration. No recordable 

SA312 TP304 indications were detected. 

I 
I Recirculation Spray System 45° Shear Wave Single-sided examination was I 48.5% 

60° Shear Wave performed due to component 
16" Reducer-To-Nozzle 70° Shear Wave configuration and weld-a-let 

SA402 WP304/ SA182 F304 I at TDC. No recordable 
indications were detected. 



RSS-21-4-SW-G I C5.11 

SIH-12-3-SW-C I C5.ll 

SIH-12-FW-3 I C5.11 

SIL-25-FW-1-5M I C5.ll 

Table 1 
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Examination Category C-F-1 Welds with Limited Volumetric Coverage 

I Recirculation Spray System 45° Shear Wave Single-sided examination was I 50% 
60° Shear Wave performed due to component 

16" Reducer-To-Flange 70° Shear Wave configuration. No recordable 

SA403 WP 304/ Flange indications were detected. 

SA182 F304 
I 

I Intermediate Head Safety 45° Shear Wave Single-sided examination was I 50% 
Injection 60° Shear Wave performed due to component 

70° Shear Wave configuration. No recordable 
6" Pipe-To-Flange indications were detected. 

SA312 TP304 
I 

I Intermediate Head Safety 45° Shear Wave Single-si•ded examination was I 50% 
Injection 60° Shear Wave performed due to component 

70° Shear Wave configuration. No recordable 
6" Valve-To-Pipe indications were detected. 

Valve SA351 CF8/ SA312 
TP304 Sch 40 

I Low Pressure Safety 45° Shear Wave Single-sided examination was I 75% 
Injection 60° Shear Wave performed due to component 

60° Long. Wave configuration. No recordable 
8" Pipe-To-Tee indications were detected. 

SA 376 T316/ SA403 WP316 



SIL-25-FW-1-8M I C5.ll 

SIL-25-FW-2 I C5.11 

SI L-25-FW-3 I C5.ll 

SIL-152A-FW-1 I C5.ll 

Table 1 
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Examination Category C-F-1 Welds with Limited Volumetric Coverage 

I Low Pressure Safety 45° Shear Wave Single-sided examination was I 75% 
Injection 60° Shear Wave performed due to component 

60° Long. Wave configuration. No recordable 
8" Tee-To-Pipe indications were detected. 

SA376 T316/ SA403 WP316 
I 

I Low Pressure Safety 45° Shear Wave Single-sided examination was I 70.8% 

Injection 60° Shear Wave performed due to component 
60° Long. Wave configuration. No recordable 

8" Pipe-To-Valve indications were detected. 

SA 376 TP316 

I Low Pressure Safety 45° Shear Wave Single-sided examination was I 75% 
Injection 60° Shear Wave performed due to component 

60° Long. Wave configuration. No recordable 
8" Pipe-To-Valve indications were detected. 

SA376 TP316 

I Low Pressure Safety 45° Shear Wave Single-sided examination was I 50% 
Injection 60° Shear Wave performed due to component 

70° Shear Wave configuration. No recordable 
24" Pipe-To-Flange indications were detected. 

SA182 F304/ SA312 TP304 
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Compliance with the Code requirements would require extensive modification or 
replacement of components with a design that would allow examination from both 
sides of the weld. DENG considers these options to meet the 100 percent Code 
examination requirement for coverage to be impractical based on the cost, increased 
radiation exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject welds received a volumetric examination to the maximum extent practical 
utilizing the best available techniques, as qualified through the POI for Supplement 2 
with demonstrated best effort for single-sided examination, from the accessible side 
of the weld, and all results were acceptable. Also, these components are monitored 
for through-wall leakage as part of the ASME Section XI System Pressure Test 
Program and receive a visual (VT-2) examination each inspection period during the 
system leakage tests, as required by Section XI, Table IWC-2500-1, Category C-H for 
Class 2 components. 

Based on the volumetric coverage that was obtained with acceptable results and the 
visual (VT-2) examination performed each inspection period, it is reasonable to 
conclude that service-induced degradation would be detected. Therefore, these 
proposed alternatives will provide an acceptable level of quality and safety by 
providing reasonable assurance of structural integrity of the subject welds. 

7. Period for Which Relief is Requested 

Relief is requested for the third 10-year inservice inspection interval for MPS3, which 
began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 during the second 10-year 
inservice inspection interval in NRC letter dated April 26, 2011 (i.e. Relief Request 
IR-2-57 (ADAMS Accession No. ML 110691154)), and the second period of the third 
10-year inservice inspection interval in NRC letter dated June 24, 2016 (i.e. Relief 
Request IR-3-22 (ADAMS Accession No. ML 16136A001)). 
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Weld Number CHS-30-11-SW-E / 

Weld Thickness 0.28" 
Weld Length 21.0" 

Weld Width 0.5" 

70° 5.0mhz 

I /:__ 
70° 2.25rmz 

-
Flange 

I 

~ Pipe 

0.S"L 
/ 

I 

I Flow 

0.5" 
Scale Area of 70° 2.25mhz far side best effort coverage 

0.0248 sq in/ 0.0708 sq in= 35% 
Area calculations performed by TurboCAD 

Examination Volume Dimensions: Height 0.094" Length 21.0" Width 1.0" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45", 60", 70" 100% 

45", 60" 100% 0% 

70" 2.2Smhz 35% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 8.75% 

Notes: 
1) Code Coverage refers to the maximum percentage of the. required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

os·L 
0.5" 

Scale 
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CHS-30-12-SW-B I 

0.28" 

21.0" 

0.5" 

70° 5mhz ,o· 225m\ I q_ -~ 

45° ~ 
Pipe ~ ~""' / Flange 

'J =rt I 

Flow 

Area of 70° 2.25mhz far side 
best effort coverage 
0.0127 sq in/ .06285 sq in = 20% 
Area calculations performed by TurboCAD 

Examination Volume Dimensions: Height 0.94" Length 21.0" Width 1.0" 

Coverage Summary 

Required Scans (each has a weighing factor of'.i.00 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

4s·, Go•, 10° 100% 

45°, 60° 100% 0% 
70° 2.25mhz 20% 

Code Coverage Total I 50% 

Best Effort; Coverage(MaX25%) Total I 5% 

Notes: 
1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 
Weld Thickness 

Weld Length 
Weld Width 

05"L 
0.5" 

Scale 

CHS-30-12-SW-C 
0.28" 
21.0" 
0.6" 

I 

/

TII 

Area of 70° 2.25mhz far side 
best effort coverage 
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Flow----

0.115sq. in./0.61 sq. in.= 19% 
Area calculations perfonned by TurboCAD 

Examination Volume Dimensions: Height . 0.094" Length 21.0" Width 1.1" 

Coverage Summary 
Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, so· 0% 100% 

70°2.25mhz 19% 

Notes: 

Code Coverage Total I 50% 

Best Effort Coverage(Max25%} Total I 4.75% 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

CHS-30.-13-SW-B 

0.28" 
21.0" 

0.511 

Flange 

o.s·L 
0.5" 

Scale 

Examination Volume Dimensions: 

q_ 

I 

70° 5mhz 

Serial No. 20-145 
Docket No. 50-423 

Attachment 5, Page 13 of 29 

I 

LI / 10° 2.2smhz 

'/__§o 
Elbow 

Flow------1-

Area of 70° 2.25mhz far side best effort coverage 
0.0344 sq in/ 0.0776 sq in= 44% best effort coverage 
Area measurements performed by TurboCAD 

Height 0.1" Length 21.0" Width 1.0" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 0% 100% 
70° 2.25mhz 44% 

Notes: 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 11% 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction With an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Lengt:h 

Weld Width 

Pipe 

.. L 
o:s· 

Scale 

QSS-6-3-SW-D 

0.46" 
44.0" 
0.8" 

45• 70° 

Cc. 

I 
Flange 
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i Ar\70• 2,25•hz ,- slcl• best •fforl coveroge 
0,0424 sq In I 0,0961 sq In = 44¾ 
Aren MeosureMents perforMecl by TurboCAD 

Examination Volume Dimensions: Height 0.154" Length 44.0" Width 1.3" 
------1 

Coverage summary 

Required Sti:lns (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

4.5°, 60°, 70° 100% 0% 

45°, 60° 100% 0% 

70° 2.25mhz 44% 

Notes: 

Code Coverage Total I 50% 

Best Effort Coverage(Max25%) Total I 11% 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively exam.ined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII. demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

,.L 
0.5" 

Scale 

QSS-6-4-sw~o 
0,44" 
44.0" 

1.0" 

70• 2.25rmz 
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and 5imz Ci. 

-~:\~/--<___, ,' ~ 
p;pe ~~~// I ,_ 

Flow-----

l 
I 

I Area of 70° 2.25rmz far side best effort c01erage 
0.0065 sq in / 0.1124 sq in.= 5.8% 
Area measurements performed v.ith TurboCAD 

Examination Volume Dimensions: Height 0.147" Length 44.0" Width 1.5" 
-----1 

Coverage Summary 

Required Scans {each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 100% 0% 

70° 2.25mhz 5.80% 

Notes: 

Code Coverage Total I 50% 

Best Effort CovE!rage(Max 25%) Total I 1% 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Valve 

'-"'-"~~L-L-LI 

Pip¢ 

.Flow 
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.Required exa1nin~tio11 VQltime lJS a,)(iaJ sc~1ndirection.,.Qi39.squarefa. 
Volume 1nissed 1mstreamax:ial scan dfrectiQn- 0.1. square in . 
. l/39='2$;6¾~ 74A%Examin~d 

Exaqiinatiori Vofuin e Dimeil~ons: Length 46:f>! 
WeldThickneSS= Li9" Weld Length=, .iJ0.1f 

x Width Lr: x Height ;43" 
weld Widfh,;= ii2.!' 

Angle 
4.~S/60!S 
(DSonly) 
.6d'Rl 
(US only) 

Notes: 

C'oveiage Summary-Weld# RflS.,.SOl.,.FW-6 

Upstream-Axial Upstream.,,Cir.c, Downstream Axial Downstt.eam c:Trc. 

0% 100¾. 100% 

N/A N/A 
(o+ofiiio+ioo)J4,,;.so Coqe CoYenigeTot~I. 50% 

1. Co(le Cov~r.age refers tothemaxirrtum perceJ}1:ageoftlle requirede](alllination volume that is 
effectivel,ie~afuiile~ with the qu~lifiaj: exalriiri~trbri .pro<:~dure 



Valve 

Flow 
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1.29" 

$uppte::m~rltall5!)0 'R,L~ (US $c$for DS b;st:efl'ort ~ov¢rage) 
Examined 100% .of downstream volume in the axial scan direction 

Req:uited exarnination volume US axial ~can direction-0.33 square in. 

V plume 111issed upstre;m1 aXial scan direction~ 0.09 square in . 
. _09/.33;; 27.2%, 72.8% Examined 

gxamination Volu_me Dimensions: Length 40,1'~ 
Vl/eld Th~kness= 1:291 :w:eid~Lengtlfccc. 40.1" 

x Width ;.s" x Height .43" 
Weld Width== LO" 

Angle 
·45•shear 
(OSQnly)· 

60"Rt: 
(US;c>nly) 

Notes: 

Coverage Summary- Weld # RHS,-S02-FW-7 

Upstream-Axial Upstream-tire. Downstr:eam Axial Jlownstream tire. 

0% Q% 100% 100% 

N/A 

Downstream·axialscan coverage72;8/448.2 J .Rest effort coverage (Max25"') .18.2% 

1. Code Coverage refers :to the maxim um .percentage of the required exam lnation volume that is· 
effectively examined with the qualifie?d eJtaniination procedpre 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

RSS-1-3,-SW-B 
0.42" 
40.0" 
0.4" 

Flange 

70°5mhz 
& 

q_ 70° 2.25ni hz 
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/ 

~ J 45° 

14/JW~/ Pipe 

\' FIO'N ------

o~L Area of 70° 2.25mhz best effort far side coverage 
0.0234"sq I 0.0437"sq = 53.5% best effort coverage 
All area measurements performed by TurboCAD 

0.5' 

Scale 

Examination Volume Dimensions: Height 0.14'' Length 40.0" Width 0.9" 

Coverage Summary 

Required Scans ( each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 0% 100% 

70° 2.25mhz 53.50% 

Notes: 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 13% 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume pastthe weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Flange 
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Elbow 

70° 2.25 mhz best effort coverage area 
0.036/0.077= 47% 

0.39" 

Flow ----1.-...-

*Not to Scale 

Examination Volume Dimensions: Length 50.25" X Width 1.15" X Height .125" 

Weld Thickness= .375" Weld Length= 50.25" Weld Width= 0.65" 
(US~O%+DS100%+cW-5Q%+cCW.50%)/4=50% 

Coverage Summary- Weld# RSS-8-2-SW-R 
Required Sc:ans- each has a weighing factor of 100% for complete coverage 

Angle Upstream~Axial Upstream- Circ. Downstream Axial Downstream Circ. 
45°/60°/70° 0% 0% 100% 100% 
70° 2.25mhz 47% 0% 0% 0% 

Code Coverage Total 50% 

.. BestEJfort Cqverage (IV)ax 25%} Total 11.75% 

Notes: 

1. Code Coverage refers to the maximum percentage of the required examination 

volume that is effectively examined with the qualified examination procedure 
2. Best Effort Coverage refers to the required examination volume past the weld 

centerline that is examined in the axial beam direction with an Appendix VIII 
demonstrated procedure for single sided coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

-

1" 

RSS-16-2-SW-B 
0.4" 

40.0" 

0.5" 

Valve 

I 

1" 
Scale 

q_ 
I 
I 70° 60° 
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. 

45° 

~/ ,/ Pipe 
I \!I 1. 

I 
I 

I 

Flow -
100% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.134" Length 40.0" Width 1.0" 

Coverage Summary 

Required Scans (each has a Weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45° 100% 

60° 100% 

70° 2.25mhz 100% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%} Total I 25% 

Notes: 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

Reducer 

Flow 

·~L 
OB' 

Scale 

RSS-19-4-SW-G 
0.44'' 

51.0" 

0.7" 

Note: Weld-o--let at TDC restricts US axial scan 
fiom-1.5" to 1.5"= 3", Circ is 51" 48/51=94% 

q_ 

450 70° I 
~'£ 

I I 
I 

Area of 70° 2.25 mhz far side best effort coverage 
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I 

Flange 

0.0343 sq in/0.0767 sq in =44.7% best effort coverage 
Weld-o-let obstructs 3" of the axial scan so only 94% of axial scan performed 
94% of 44.7% equals 42% best effort coverage 

Examination Volume Dimensions: Height 0.155" Length 51.0" Width 1.22" 

Coverage Summary 

Required Scans (each has a weighing fac:tor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 94% 

45°, 60° 100% 0% 

70° 2.25mhz 44% 

Code Coverage Total I 48.5% 
Best Effort Coverage(Max 25%) Total I 11% 

Notes: 
1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 
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Weld Number RSS-21-4-SW-G I 

weld Thickness 0.42" 

Weld Length 51.0" 

Weld Width 0.8" 

't. 
I 

450 60° 70° : 

~I 
~~ Flange 

- Reducer '\. r-y_ ,-
r , 
I 

1" 

Flow -I 

1" 
Scale 

100% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.14" Length 51.0" Width 1.3" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45° 10.0% 0% 

60° 100% 

70° 2.25mhz 100% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 25% 

Notes: 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an AppendixVIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

Pipe 

o•"L 
0.5" 

Scale 

SIH-12-3-SW-C 
0.27" 

20.8" 

0.5" 

70° 
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I 

--70° \ 'i_ 

\ 45° ! 

~~~ Flange 

I\: 

I """"" Area of 70° 2.25mhz far side best effort coverage 
0.0008 sq in/ 0.0475 sq in= 1.7% 
Area measurements performed by TurboCAD 

Examination Volume Dimensions: Height 0.09" Length 20.8" Width 1.0" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 100% 0% 

70°2.25mhz 1.70% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I <1% 

Notes: 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number SIH-12-FW-3 

Weld Thickness 0.27" 

Weld Length 20.8" 

Weld Width 0.55 11 

Valve 

~ 

0.5" 

I 

0.5" 
Scale 

Examination Volume Dimensions: 
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, 

q_ 70° 2.25mhz and 5mhz 

/ 
~ 

45° 

✓ Pipe 

~,/ 

Flow 

Height 0.09" Length 20.8" Width 1.05" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 0% 100% 
70° 2.25mhz 100% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 25% 

Notes: 
1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



--------~FLOW 
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Examination Volume Dimensions: Length 27.25" X Width 2.1" X Height .302" 

Weld Thickness= .906" Weld Length= 27.25" Weld Width= 1.6" 

(US-0%+0S100%+cW-100%+cCW-100%)/4=75% 

Coverage Summary- Weld# SIL-25-FW-1-SM 

Required Scans- each has a weighing factor of 100% for complete coverage 

Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream tire. 

45/60 0% 100% 100"/4 100"/4 

60RL 100% 

Code Coverage Total 75% 

Best Effort Coverage (Max 25%) Total 25% 

Notes: 
1. Code Coverage refers to the maximum percentage of the required examination 

volume that is effectively examined with the qualified examination procedure 
2. Best effort coverage refers to the required examination volume past the centerline 

that is examined in the axial beam direction with an Appendix VIII demonstrated 
procedure for single sided coverage. 



60°RL 

Tee 

Flow 

os 
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Pipe 

Examination Volume Dimensions: Length 28.5" x Width 2.0" X Height .302" 

Weld Thickness= .906" Weld Length= 28.5" Weld Width= 1.5" 

(US-0%+DS100%+CW-100%+cCW-100%)/4=75% 

Coverage Summary- Weld # SIL-25-FW-1-8M 

Required Scans- each has a weighing factor of 100% for complete coverage 

Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ. 

45/60 0% 100% 100% 100% 

60 RL 100% 

Code Coverage Total 75% 

Best Effort Coverage (Max 25%) Total 25% 

Notes: 
1. Code Coverage refers to the maximum percentage of the required examination 

volume that is effectively examined with the qualified examination procedure 
2. Best effort coverage refers to the required examination volume past the centerline 

that is examined in the axial beam direction with an Appendix VIII demonstrated 
procedure for single sided coverage. 



Pipe 0.93" 

FLOW----
Note: Sock-o-let located at-1.2" to 1.2" (2.4" total limitation). 
2.4/28.5=8.4% scan limitation 
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V-26 

*Not to Scale 

Examination Volume. Dimensions: Length 28.5" x Width 2.0" X Height .302" 
Weld Thickness= .906" Weld Length= 28.5" Weld Width= 1.5" 

Coverage Summary- Weld# SIL-25-FW-2 
Required Scans- each has a weighing factor of 100% for complete coverage 

Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ. 
45°/60° 91.6% 91.6% 0% 100% 

so· RL 25.6% 

91.6+91.6t0+100=283,2/4=70.8% Code Coverage Total 70.8% 

Best Effort Coverage (Max 25%} Total 6.4% 

Notes: 
1. Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure 
2. Best Effort Coverage refers to the.required examination volume past the centerline that is examined 

in the axial lleam direction with an Appendix VIII demonstrated procedure for single sided coverage 



Pipe 0.93" 

FLOW-~--
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V-28 

*Not to Scale 

Examination Volume Dimensions: Length 28.5" X Width 2.0" X Height .302" 
Weld Thickness= .906'' Weld Length= 28.5" Weld Width= 1.5" 

Coverage Summary- Weld# SIL-25-FW-3 
Required Scans-c each has a weighing factor of 100% for complete coverage 

Angle U pstream0Axial Upstream- Circ. Downstream Axial Downstream Circ. 
45°/60° 100% 100% 0% 100% 
60°RL 28% 

100+100+0+100=300/4=75% Code Coverage Total 75% 

Best Effort Coverage (Max 25%) Total 7% 

Notes: 
1. Code Coverage refersto the maximum percentage ofthe required examinationvolume that is 

effectively examined with the qualified examination procedure 
2. Best Effort Coverage refers to the required examination voh .. Otie past the centerline that is examined 

in the axial beam direction with an Appendix VIII demonstrated procedure for single sided coverage 



Weld Number SIL-152A•FW-1 

Weld Thickness 0.438" 
Weld Length 76.0" 
Weld Width 0.5 11 

70° 2.25mhz~ 
I 
i 

45° 70° i 

Pipe ~ \JJ ,-
i 
i 

0.5"L 

i 

Flow ... 
0.5" 

Scale 

Examination Volume Dimensions: Height 0.146" 

Coverage Summary 

Length 
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u 

Flange 

76.0" Width 1.0" 

Required Scans ( each has a Weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

4s•, so·, 10· 100 

45" 100 

70° 2.25mhz 100 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 25% 

Notes: 
1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



ATTACHMENT 6 

RELIEF REQUEST IR-3-45 
EXAMINATION CATEGORY C-F-2 

Serial No. 20-145 
Docket No. 50-423 

PRESSURE RETAINING WELDS IN CARBON OR LOW ALLOY STEEL PIPING 

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 



10 CFR 50.55a Relief Request IR-3-45 

Relief Requested 

Serial No. 20-145 
Docket No. 50-423 

Attachment 6, Page 1 of 18 

In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 2 

Examination Category: C-F-2, Pressure Retaining Welds in Carbon or Low 
Alloy Steel Piping. 

Item Numbers: C5.51, Circumferential Welds: Piping Welds:::_ 3/8 in. 
(10mm) Nominal Wall Thickness for Piping > NPS 4 
(ON 100) 

Component Identification: Listed in Table 1 

Material: Listed in Table 1 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No Addenda 

3. Applicable Code Requirement 

ASME Section XI, 2004 Edition, Examination Category C-F-2 requires 100 percent 
volumetric examination coverage for circumferential piping welds. The alternative 
requirements of ASME Section XI, Code Case N-460, approved for use in 
Regulatory Guide 1.147 allows credit for essentially 100 percent coverage of the 
weld provided greater than 90 percent of the required volume has been examined. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the essentially 100 
percent volumetric examination coverage requirement of the subject welds due to 
the geometric configuration· which limit the volumetric coverage that can be 
obtained. 



Serial No. 20-145 
Docket No. 50-423 

Attachment 6, Page 2 of 18 

The subject welds were examined with a manual ultrasonic technique utilizing 
personnel, equipment and procedures qualified in accordance with ASME Section 
XI, Appendix VIII as implemented by the Performance Demonstration Initiative 
(POI). The ASME Code-required volume of these welds was interrogated 
ultrasonically to the maximum extent possible. No alternative techniques or 
advanced technologies, including the use of phased array, were considered 
capable of obtaining complete coverage of the examination volume. 

The subject welds consist of pipe-to-valve or pipe-to-weldolet configurations. Due 
to the tapered surface of the valve or weldolet within close proximity of the weld, 
the ability to scan on both sides of the weld is limited. 

The coverage calculations are provided in this attachment. 



TABLE 1 
Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage 

DTM-31-FW-1 I C5.51 I Main Steam I 45° Shear Wave Limited examination performed 
60° Shear Wave from the pipe side only due to the 

6" Weldolet-To-1 700 Shear Wave taper of the weldolet within close 
Pipe proximity of the weld. 

cs Weldolet No recordable indications were 

SA105/ cs pipe detected. 

SA106 GR.B 

FWS-11-FW-70 I C5.51 I Feedwater I 45° Shear Wave Limited examination performed 
45° Long. Wave from the pipe side only due to the 

16" Valve-To-Pipe I 
60

0 Long. Wave taper of the valve within close 

CS Valve SA-216 proximity of the weld. 

WC-B / CS Pipe No recordable indications were 

SA106 GR.C with detected. 

internal Stainless 
Steel cladding 
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73.45% Magnetic particle 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected 

62.5% Liquid penetrant 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected. 



/1 

TABLE 1 
Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage 

FWS-11-FW-74 I C5.51 I Feedwater I 45° Shear Wave Limited examination performed 
45° Long. Wave from the pipe side only due to the 

18" Pipe-To-Valve I 
60

0 Long. Wave taper of the valve within close 

cs pipe SA106 proximity of the weld. 

GR.C with internal Indications were detected that 

Stainless Steel were evaluated as acceptable ID 

cladding/ CS Valve root geometry. 

SA216 WC-B 

FWS-12-FW-27 I C5.51 I Feedwater 45° Shear Wave Limited examination performed 
60° Shear Wave from the pipe side only due to the 

6" Pipe-To-Valve I 700 Shear Wave taper of the valve within close 

cs Valve SA216 proximity of the weld. 

WC-B / CS Pipe Indications were detected that 

SA106 GR.C were evaluated as acceptable ID 
root geometry. 

Serial No. 20-145 
Docket No. 50-423 

Attachment 6, Page 4 of 18 

72.9% Liquid penetrant 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected. 

83% Magnetic particle 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected 



FWS-17-FW-104 I C5.51 

TABLE 1 
Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage 

Feedwater 

16" Valve-To-Pipe 

CS Valve SA216 
WC-8 / CS pipe 
SA106 GR.C with 
internal stainless 
steel cladding 

45° Shear Wave 
45° Long. Wave 
60° Long. Wave 

Limited examination performed 
from the pipe side only due to the 
taper of the valve within close 
proximity of the weld. 
No recordable indications were 
detected. 
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47.15% Liquid penetrant 
examination was 
performed 
obtaining 100 
percent coverage. 
One recordable 
indication was 
detected that was 
evaluated as 
acceptable per the 
ASME Section XI, 
IWB-3514 
acceptance 
standards. 



TABLE 1 
Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage 

FWS-17-FW-7O I C5.51 I Feedwater I 45° Shear Wave Limited examination performed 
45° Long. Wave from the pipe side only due to the 

18" Pipe-To-Valve I 600 Long. Wave taper of the valve within close 

cs pipe SA106 proximity of the weld. 

GR.C with internal Indications were detected that 

stainless steel were evaluated as acceptable ID 

cladding/ CS Valve root geometry. 

SA216 WC-B 

FWS-18-FW-35 I C5.51 I Feedwater I 45° Shear Wave Limited examination performed 
60° Shear Wave from the pipe side only due to the 

6" Valve-To-Pipe I 700 Shear Wave taper of the valve within close 

cs Valve SA216 proximity of the weld. 

WC-8/ cs pipe Indications were detected that 

SA106 GR.C were evaluated as acceptable ID 
root geometry. 
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53.75% Liquid penetrant 
examination was 
performed 
obtaining 100 
percent coverage. 
One recordable 
indication was 
detected that was 
evaluated as 
acceptable per the 
ASME Section XI, 
IWB-3514 
acceptance 
standards. 

69.1% Magnetic particle 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected 



MSS-29-FW-3 CS.51 

TABLE 1 
Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage 

Main Steam 

8" Valve-To-Pipe 

CS Valve SA216 
WC-8 / CS pipe 
SA106 GR.B 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

Limited examination performed 
from the pipe side only due to the 
taper of the valve within close 
proximity of the weld. 
Indications were detected that 
were evaluated as acceptable ID 
root geometry. 
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87.5% Magnetic particle 
examination was 
performed 
obtaining 100 
percent coverage. 
No recordable 
indications were 
detected 



5. Burden Caused by Compliance 
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Compliance with the Code requirements would require extensive modification or 
replacement of components with a design that would allow examination from both 
sides of the weld. DENC considers these options to meet the 100 percent Code 
examination requirement for coverage to be impractical based on the cost, 
increased radiation exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject welds received a volumetric examination to the maximum extent 
practical on the accessible portions of the welds utilizing the best available 
techniques, and all results were acceptable. Additionally, a surface examination 
was performed with 100 percent coverage obtained. Also, these components are 
monitored for through-wall leakage as part of the ASME Section XI System 
Pressure Test Program and receive a visual (VT-2) examination each inspection 
period during the system leakage tests, as required by Section XI, Table IWC-
2500-1, Category C-H for Class 2 components. 

Based on the volumetric examination coverage that was obtained with acceptable 
results, the surface examination obtaining 100 percent coverage with acceptable 
results, and the visual (VT-2) examination performed each period, it is reasonable 
to conclude that service-induced degradation would be detected. Therefore, these 
proposed alternatives will provide an acceptable level of quality and safety by 
providing reasonable assurance of structural integrity of the subject welds. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, 
which began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 during the third 10-year 
inservice inspection interval in NRC letter dated June 24, 2016 (i.e. Relief Request 
IR 3-23, (ADAMS Accession No ML 16136A001)). 



Scan area with no limitations 

FLOW-------

Sock-oJet 

-/ 
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2~!=_ ~r_ea of the axial downstream scan coverage 
· .. is Hmited in area adjacent to a sock-o-letinterference 

3" of total 21 "circumference = 14.3%1 Of circ 
downstream axial coverage area= 0.21"sq. 
Area limited due tosock..:o.let =0.09"sq. 
0.09/0:21=43% 
43% of 14.3%=6.2% limitation tor DS axial coverage 

*Notto Scale 

Examination Volume Din'SlSions: lell:l:h 21" x \Mdth 'l.:t' x Height .'Jf,7'. 
Weld Thickne$= .500" Weld Le®h= 21" WeldWidth= .1.2" 

{US- 1.00% + DS- 93.:8%.+ US Circ- O¼+ IJS Circ-100%}/4 = 73.45% 

Coverage Summary- Weld# OTl\431-fW.cl 
~quired Scans- eachhas a wefghing factor of 100"/4 for conl)lete roveraga 

UpstrearrrA,aal ~ream- Circ.. Downstream Axial bovvnstr:eam Circ 
45°/flJ0 /70° 100% 0% 93.8% 100% 

Code Covei'aireTotal 73.45% 

J Best Effort Coverage (IVlax25%)Total n/a 
Notes: 

L Code Coverage r'efer:$to ttie rnaxirn.impel'CE!l'mlge of ttie 1'¢<pired exanination 
volurrethat is effectively exanined wth the qualified exaninatlon procedure 

2- Best Effort Coverage refers, to the re4Jired exammtion volume past !he v.eld 
centerlirw that is exarrined in the axial bean direction wth an Apperdix \1111 
demonstrated procedlre tor single sided cove~ 
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Weld ID: FWS-11-FW-70, Coverage 1 of 3 

Examination Volume Dimensions 

FW-70 

Valve 1.32" 

Flow Pipe 

Required Examination Volume= 0.88 square in. 

FA Upstream Base Metal Examination Volume= .31 square in. 

FW-70 

Valve 

Flow 

Weld Metal Examination Volume= 0.1 I square in. 

~ Downstream Base Metal Examination Vo!umecc 0.46 square in. 

Weld ID: FWS-ll-FW-70, Coverage 2 of 3 

Axial Scans for Circumferential Flaws 

,& Upstream Base Metal Volume Examined=0.10 square in. 

' Weld Metal Volume examined with 45°RL= 0.04 square in. 

Y Weld Metal Volume examined with 60°RL= 0.11 square in. 

' Weld Metal Volume examined with both the 45°RL and 60°RL= 0.04 square in. 

~ Downstrerun Base Metal Volume Exmnined~ 0.46 square in. 



FW-70 

Valve 
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Weld ID: FWS-ll-FW-70, Coverage 3 of 3 
Circumferential Scans for Axial Flaws 

Pipe 

Flow s::----= 

/ Weld Metal Volume examined with 45°RL= 0.04 square in. 

~ Downstream Base Metal Volume Examined~ 0.46 square in. 

Weld ID: FWS-11-FW-70, Coverage Summary 

Coverage Stiinmaty-. Weld# FWS-::tl;-FW-,70 
Examination VQ!1Jme Dimensions (area iru!as11retnents taken 1,1si!Jk<:AQ} 

Upstream.BaseMetai:Area.:. o .• 3'1in2 Upstream Base Metal Volume; 

D◊Wn.stream.BllSe·MetalJU.ea:.. D.4fiin2 Downstream.BaseMetaJ.Vo!1,1fne: 

Total Required Examlnati6nA:rea. 0:88in2 Weld Crown Wiclth: D'.95inches 

Weld lehgtfi: 51,0 inches To:fal Retjyirei:l&~ffiiriatiori Voltime~ 
Volume Examinedt.xialscan Direction (areameasuremenfstaken using CAD) 

s:1mn• 
SSWeldMetalAi"ea0 4S~Rl:: D,04irt' SSWeld MetalV6lum~~45°fl.l_:. 2;04iri3 

ssWeldJv!etalA(ea Examined wrth 45"RL &.6P0RL: . $SWeldMe:fitlAre13 Exarnih.edWith 4:S"RI: & 60°RL: Z.\}4in3 

bownsfream Base Meta1Area-45"Shear: Downstream Base lvleta1Voiumea45°Shear: 23:46 inches. 

Volume EJ<i,lmJned dtcumfereniial Scan Direction (area.meai.urements:taken U!ifog~J 

·.· Downstream Base Meta1Area-45°Shear: Downstream Base Mei:ahlolume0 45~Shear: 23;,ii; inches 

Coverage Totaltircumferentiaf Scan 
. Qir¢cti<>:n: 

Code Cqvera11eTotaJ: 62,5%. 



FW-74 

FW-74 
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Weld ID: FWS-ll-FW-74, Coverage 1 of 3 

Examination Volume Dimensions 

Valve 
1.32" 

L Pipe 

Flow 

Required Examination Volume= 0.96 square in. 

- Upstream Brus, Metal Exam;nation VolumF .54 sqwrr, ;n. 

Y Weld Metal Examination Volume= 0.12 square in. 

- Downstream Base Metal Examination Volume= 0.30 square in. 

Weld ID: FWS-ll-FW-74, Coverage 2 of 3 

Axial Scans for Circumferential Flaws 

Valve 

Flow 

~ Upstream Base Metal Volume Examined= 0.54 square in. 

' Weld Metal Volume examined with 45°RL= 0.08 square in. 

Weld Metal Volume examined with 60°RL= 0.12 square in. 

' Weld Metal Volume examined with both the 45°RL and 60°RL= 0.08 square in. 

~ Downstream Base Metal Volume Examined= 0.16 square in. 



FW-74 
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Weld ID: FWS-11-FW-74, Coverage 3 of 3 

Circumferential Scans for Axial Flaws 

Valve 

Pipe 

Flow 

' Weld Metal Volume examined with 45°RL= 0.08 square in. 

~ Upstream Base Metal Volume Examined~ 0.46 square in. 

Weld ID: FWS-11-FW-74, Coverage Summary 

Coverage Summary-,- Weld# FWs-21:J..:.fW,,. 74 
~ininatiori \<olurne Diin~iil,ions (area ineasuferrie,nts taken using ~DJ 

Upstrea,m Base Metal Area: 0.54in~ UpstreamBase'MetalVol~me: 30,65in3 

SS'WeJcfMefaiAfea: oi12in2 SSWeldMeta(Vofuin~ 6Jl1in3 

OovimstreamBase Metal Area: 0.3Qin" DqwnstreamBaseMetalVolume: 17:03iri3 

Tofar Required Examinatfon Area 0.96in2 Weld Crown width:, 0.70inches, 

Weld Len,gth: 
,56.75 
iiid1es Tot~l l;lequireiiExilrriinatib.n\loluiiJe: 54-48Jn3 

Volume Examined Axial Scanbirection (area measurementstaken using CAD) 

ss wektMetaiArea,-4S0RL: 0.08in2 ssweid MetalVoflimec 45°Rl: 4.54in3 

ssW.elci MetalAreaExamfned with 45°1:l,L & 60°1:ll: o,osm~ s~Weld M¢ta1Ai"ea,Ei<arnineiiwith45°fl,L&,6,Ci0 RL: 4.54fn3
' 

Downstream Base MetalArea0 ,45"Shear:, ri.l6in2 Downstream Base lvletalVolumec45•shear:, inches 

Toti! Volume Eliamfriedin~larscari Direction: 

Voilime E]!:aminei:I Cir<:urhfererttiai scan Direction (area measurements takenusirig CAD) 

SSWelq MetalAteac~~RL:: O.O&in" SSWeldMetalVqlµrrie 0 45°RL: 

Downstream Base Metal Ai"eac-45"Shear. , Oi001n2 Downstream Base Metal Voluin'e" ,45°Shear. 

Total Vo l1J me Exarniiledih Circtuinfetential,5ciln Dire:c:t(ori: 
Ccvf!rageTctai Axia,l Scart Directiof!: 81'3 % Coverage Tctai Cfrcu,11'1fer.entiaiScan Pir~ion: 

Code Covera,1e T~tal: 

0.00 
inches 

64.6% 



Valve 

Flow 

0.55" 
Pie 

T 
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Required exa1riiriation volume US side axial .and 
circumferential -scan· directions- O.235sq. in 

Volunremissed upstreamaxial sc:andirectfofi;.. 0,06 sq: in . 
. 06/.235,,,,25.5%, 745% examined US side · 
Volum.e@ssed upst:rea,ll.1 circ. scan directicm .. 0, 10 sq. in~ 
. 10/235=42;5%; 51.5% examined us side 

Ex~mffiati_Qij vjjtt.(iile ormen~cin~: 1e'ncgth ,21.13" 
w:eiil ttii~IQJ~sS= .st" · wf•c1 Leng.Hi= .21.13": 

x vi(1dth :iJ>" _ x Height .19" 
iN i!_i d Wiijtll= . Lo" 

cove'iagesumrnary-Weld # FWs-12.-Fw.:21 

._llpstream-Axial I Upstream.-:Cifo; I Downstream Axial [)ow'nstrealll die, 
.45°170° 74,5% 1 s1.s% I 100% 100% 

. t74~•t:sis+iiioitOQ}/44i Co.if:e.Cov,etage- t<ital. 
Nptes: 
i. -C:<>,deCoyer11g~ i~jeis t~th~ maj(imµ,In penifnt~ge ~f thefequired examiri~tiqn vohimethc1tis 

effective ry exam ineil with the qualified examination pr ocediJre 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

FWS-17-FW-104. 
1.031'' (Norn) 

51" 
1.6" 

Flow --

cs 
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cs 
SS Clad 

I~ 
Limited Vol (combined axial) 

- 0.555 sq in 

47.15% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.344" (2) Length __ 5_1_" _ Width 3.0" 

Notes: 

Coverage· $µmmary 
RetjUited $cans (each has a weighing.faqtor of 100 for complete cover~ge) 

Angle 
45° SH 0.00% 0.00% (Used 60° 100.00% 
45° RL 0.00% 0.00% Used 60°) 100.00% 
60° RL 0;00% NIA 88.60% NIA 

Code Coverage Total 47.15% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 
2) Vol coverages obtained with CAD 

3) RL coverage obtained past Weld CL 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

FWS-17-FW-70 
1.156" (Norn) 

57" 
0.8" 

Required Vol - 0.925 sq in (CAD) 
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Limited Vol - (combined axial) 
0.264 sq in (CAD) 

53.75% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.385" (2) Length __ 5_7_" _ Width 2.6" 

Notes: 

Coverage S1,1mmar:y . 
Required Scans ( each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Girc DnSt-Ax DnSt-Cir'c 
45°SH 100% (Note 3) 100.00% 0% (Note 3) 0.00% 
45° RL (Used 60° 100JJ0% Used 60°} 0.00% 
60° RL 100.00% N/A 15% (Note 3) N/A 

Gode Coverage Total 53.75% 
Best Effort Coverage(Max 25%) Total N/A 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 
2) Vol coverages obtained with GAD 

3) RL coverage obtained past Weld CL. 



Angje., 
45°/70° 

~ Flow 
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[i;:>;::>:>;;y::,;:;~;:,1Requited examitlatio11 voltnne US axial and 
· c:jrcumferential scan directions.::0.2Lsq. in. 

~•· Volume tnissedupstrearil axi~Lscan dir-ection.- 0.16 square in . 
.16/.21== 76.2%, 23.8% exammed US side 

~ Volume missed -µpsfrea,i)i errs- scwiditection:- 0.16 sq. in, 
.10/.21=47,61½,52.4% exatninedlJSside 

~ Width ":.l.1" x Jfgight .15'~ 
W!'!lqv,iicfili=> 1:1/' 

Coverage Summa r:y:;_ \Neid # FW s,.13..:fW,-'35 

upstteam"Ax1ai \ Up!itteani-Circ. \ oownsttearfrAxiai Downstream Circ. 

i. Pode Coverage refers to the maxim um i>ei"cet:ttage ofthe required examination voiull'le that is 
eff~ctively examined withthe qLialrfied ~>iarriinati«iri proeedllr~ · · · 



IO]]] 

45° 

Flow s:::::=-,;, 
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Pipe 

Pipe 

ReqtJ.ired examinatipn volum~ US axial and c:,ircumferentfal 
scan d.irec;tions- 0.22 sq"Qare in. 

Volu_me misse4 upstream circ. ~c~ direction- 0. I 1 square in! 
.11J.22=50%i 50% examined US side 

Examination Volume Dimensions: Length 25,5'~ 
Weld Thic)!'.nes~ . ,64" Weid Length=' 25';5~ · 

x Width L8'~ x Hei~ht .22(' 
Weld Wid.tb= ,o.s» 

.Coverage Summafy-WeidAI IVISS:-;:Z9-,fW..:3 

Angle ltpstream~Axial I Ups'tream-Circ. I Downstream Axial oownsfream Circ. 

tioo,.50:,,100+100)/4'=87.5 Cocfe Coverage T~a1· 87,5% 

1. C:ode Cove rag El! refers to the maxim um percentag~ of th.e tE!qtJired exarninati.on volume that is 
effecti>iely examinedwith the qualified exam.ination procedure 



ATTACHMENT 7 

RELIEF REQUEST IR-3-46 
EXAMINATION CATEGORY F-A 

SUPPORTS 
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DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 
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10 CFR 50.55a Request Number: IR-3-46 

Relief Requested 
In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 1 

Examination Category: F-A, Supports 

Item Numbers: F1 .40, Supports Other than Piping Supports 

Component Identification: 3-RVS-1, 3-RVS-2, 3-RVS-3 and 3-RVS-4 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No addenda 

3. Applicable Code Requirement 

ASME Section XI, 2004 Edition, Examination Category F-A requires that supports, 
other than piping supports, be subjected to a VT-3 visual examination once each 
inspection interval. 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from performing the visual 
examination of the subject supports to the extent required by Code due to 
permanent obstruction caused by the reactor vessel insulation panels. 

The MPS3 reactor pressure vessel (RPV) has four supports that are located under 
two cold leg nozzles and two hot leg nozzles. The support assembly for each of 
these nozzles consists of a nozzle pad and steel plates positioned between a steel 
support structure that is welded to the neutron shield tank, as shown in the figure 
in this attachment. The support is designed to act as a vertical restraint, loaded in 
compression so it is not subject to the typical failure mechanisms associated with 
stress at ridged connections and loosened fasteners. The majority of each support 
is encased in permanent insulation panels for the reactor vessel and the reactor 
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vessel nozzles. Only a portion of the end of each support and associated welds 
are accessible for VT-3 visual examination. 

The RPV insulation panels consist of neutron shield package panels that are bolted 
in place and inhibit access to the surface of these supports. These panels cover 
the outside surface of the RPV nozzles and nozzle supports and are constructed 
of stainless steel plate filled with shielding material consisting of borated silicone 
rubber. There are eight individual panels covering the RPV nozzle and nozzle 
support that would need to be removed for each of the four support locations. A 
sketch of the typical shielding panel arrangement and listing of the weight of each 
panel is provided in this attachment. Note that it is anticipated that the panels 
labeled number 4, 5, 6, and 7, along with the bolting labeled number 3 would need 
to be removed for this examination. The individual panels to be removed for this 
examination range in weight from 230 lbs. to 1200 lbs. and are assembled in a 
sequence such that panels for the nozzles and nozzle supports need to be 
removed to gain access to visually inspect the subject supports. Removal of the 
panels is further complicated by their location in the restricted area under the 
permanently welded cavity seal ring. These panels have not been removed since 
original construction. Due to the size and weight of these panels and their location 
in the confined area under the cavity seal ring, specialized rigging equipment would 
need to be set up through the existing seal ring manways in an attempt to remove 
the panels without modification or removal of the cavity seal ring. The radiation 
exposure estimate based on rigging setup and removal, shielding panel removal 
and reinstallation, and the support visual examination time, would result in 
approximately 26.08 man-rem of exposure. 

The RPV support assembly drawing, insulation panel arrangement and insulation 
weight listing are provided in this attachment. 

5. Burden Caused by Compliance 

Removal of the RPV insulation panels would be required to increase the direct 
visual examination coverage of the subject supports. DENC considers 
performance of th is activity to meet the 100 percent Code examination requirement 
to be impractical, due to the access restrictions, high radiation levels and support 
design. 

6. Proposed Alternative and Basis for Use 

The subject supports received a VT-3 visual examination on the accessible 
portions of the subject supports to the maximum extent practical with the insulation 
panels in place, including examination of the insulation for any evidence of 
disturbance or degradation which may be attributed to abnormal support 
disturbance. 
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Based on the visual examination coverage attained, including examination of the 
insulation panels for degradation, it is reasonable to conclude that service-induced 
degradation would be detected. Therefore, the proposed alternative provides an 
acceptable level of quality and safety by providing reasonable assurance of 
structural integrity of the subject supports. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, 
which began on April 23, 2009 and ended on June 22, 2019. 

8. Precedent 

A similar relief request was approved for use at MPS3 for the second 10-year 
inservice inspection interval (i.e., Relief Request IR-2-58) by letter dated April 26, 
2011 (ADAMS Accession No. ML 110691154). 
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TRANSCO PRODUCTS INC. 

TABLE l 

NOTE: These calculated weights are to be used for the selection of rigging, 
hoisting and temporary support!l, Appropriate Factors of Safety are to 
be applied. ' 

MARK NUMBER WEIGHT MARK NUMBER ~ 

CB-1 3,520 lbs. BE-D-1 340 lbs. 
CB-2 3,520 BE-D-2 340 
CC-A 3,520 BE-E-1 340 
CC-B 3,440 BE.:.E-2 340 
CD-A 3,520 BG-A-1 675 
CD-B 3,520 BG'."A-2 675 
CE-A 3,520 BG-B-1 395 
CE-B 3,610 B'G-B-2 395 
CN-A-1 "i"9 BG-C-2 395 
CN-B-1 !9. BG-C-2 395 
CN-A-2 19 BG-D-1 415 
CN-B-2 19 BG-D-2 415 
BN-A-1 · 470 BG-E-1 415 
BN-'A-2 470 BG-E-2 415 
BN-B-1 410 CF-A-l 230 
BN-B-2 410 ·cF-A-2 230 
BN-C-1 410 CF_-B-1 . 480 
BN-C-2 410 CF-B-2 480 
BP-A-1 470 CF-C-1 480 
BP-A-2 470 CF-C-2 480 
BP-B-1 370 CG-A-1 230 
BP-B-2 370 CG-A-2 230 
BP-C-1, 370 CG-B-1 480 
·BP-C-2 370 CG-B-2 480 
BK-:A-1, 620 CG-C-1 480 
BK-A-:-2 .620 CG-C-2 480 
BK-B-1 620 BH-A-1 1,200 
BK-B-2 620 BH-B-1 1,200 
BL-A-l 620 BH-A-2 1,200 
BL-A-2 620 BH-B-2 1,200 
BL-B;.l 620 BH-A-3 1,200 
BL-B-2 620 BH-B-3 1,200 
BE-A-1 590 BH-A-4 1,200 
BE-A-2 590 BH-B-4 1,200 
BE-B-1 710 BJ-AA-1 1,200 
BE-B-2 710 BJ-AA-2 1,200 
BE-C-1 730 BJ-AB-1 1,200 
BE-C-2 730 BJ-AB-2 1,200 

A CORPORATION OF THE TRANSCO GROUP 



TRANSCO PRODUCTS INC. 

I MARK NUMBER 

Bl-BA-1 
Bl-BA-2 
Bl-BB-l 
Bl-BB-2 
BB-l 
BB-2 
BB-3 
BB-4 
BC-A-1 
BC-A-2 
BC-B-1 
BC-B-2 
BD-A-l 
BD-A-2 
BD-B:..J 
BD-B-1 
BS-l 
BS·2 
BT-1 
BT-2 
BV-l 
BV-2 
BW-l 
BW-2 

~ 

l,200 lbs. 
1,200 
1,200 
1,200 

510 
510 
5l0 
510 
415 
415 
415 
415 
415 
415 
415 

,415. 
140 
140 

90 
90 

110 
110 
120 
120 

A CORPORATION OF THE TRANSCO GROUP 
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RELIEF REQUEST IR-3-47 
EXAMINATION CATEGORY R-A 

RISK-INFORMED PIPING EXAMINATIONS 
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DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC) 
MILLSTONE POWER STATION UNIT 3 (MPS3) 
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10 CFR 50.55a Request Number: IR-3-47 

Relief Requested 
In Accordance with 10 CFR 50.55a(g)(5)(iii) 

--lnservice Inspection Impracticality--

1. ASME Code Components Affected: 

ASME Code Class: Code Class 1 

Examination Category: R-A, Risk Informed Piping Examinations 

Item Numbers: R1 .11, Elements Subject to Thermal Fatigue 
R1 .20, Elements Not Subject to a Damage 
Mechanism 

Component Identification: Listed in Table 1 

Material: Listed in Table 1 

2. Applicable Code Edition and Addenda 

ASME Section XI, 2004 Edition, No Addenda 

3. Applicable Code Requirement 

The examination requirements for Class 1 piping welds are governed by the Risk 
Informed lnservice Inspection Program that was approved by the NRC in a letter 
dated March 24, 2011 (Adams Accession Number ML 110680080). The program 
was developed in accordance with the Westinghouse Owners Group Topical 
Report, "WCAP 14572, Revision 1-NP-A." Examination Category R-A requires 
that essentially 100 percent of the weld volume be examined. The alternative 
requirements of ASME Code Case N-460, approved for use in Regulatory Guide 
1.147, allows credit for essentially 100 percent coverage provided greater than 90 
percent of the required volume has been examined. 

10 CFR 50.55a(b)(2)(xv)(A), requires the following examination coverage criteria 
when applying Supplement 2 (Qualification Requirements for Wrought Austenitic 
Piping Welds) to Appendix VIII (Performance Demonstration for Ultrasonic 
Examination Systems): 
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(1) Piping must be examined in two axial directions and when examination in the 
circumferential direction is required, the circumferential examination must be 
performed in two directions, provided access is available. 

(2) Where examination from both sides is not possible, full coverage credit may 
be claimed from a single side for ferritic welds. Where examination from both 
sides is not possible on austenitic welds, full coverage credit from a single 
side may be claimed only after completing a successful single-sided 
Appendix VIII demonstration using flaws on the opposite side of the weld. 

10 CFR 50.55a(b)(2)(xvi)(B) requires that examinations performed from one side 
of a ferritic or stainless steel pipe weld must be conducted with equipment, 
procedures, and personnel that have demonstrated proficiency with single side 
examinations. To demonstrate equivalency to two-sided examinations, the 
demonstration must be performed to the requirements of Appendix VIII, as 
modified by this paragraph and 10 CFR 50.55a(b)(2)(xv)(A). 

4. Impracticality of Compliance 

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested from the 100 percent 
volumetric examination coverage requirement for the subject austenitic welds due 
to the geometric configuration which limits the volumetric coverage that can be 
obtained. 

The subject welds were examined with a manual ultrasonic technique utilizing 
personnel, equipment and procedures qualified in accordance with ASME Section 
XI. The cast austenitic stainless steel (CASS) welds (RCS-5-FW-8, RCS-LP2-FW-
4, RCS-LP2-FW-5, RCS-LP2-HL 1-SW-C, and RCS-LP2-HL 1-SW-C) were 
examined in accordance with Appendix Ill and the remaining austenitic welds were 
examined in accordance with Appendix VIII, as implemented by the Performance 
Demonstration Initiative (POI). 

The Appendix Ill examinations are performed to the extent possible that the weld 
configuration allows. 

For the Appendix VIII examinations, there are currently no POI-qualified single side 
examination procedures that demonstrate equivalency to two-sided examination 
procedures on austenitic piping welds. Current technology is not capable of 
reliably detecting or sizing flaws on the far side of an austenitic weld for 
configurations common to domestic nuclear applications. 

POI Performance Demonstration Qualification Summary (PDQS) certificates for 
austenitic piping list the limitation that single side examination is performed on a 
best effort basis. The best effort qualification is provided in place of a complete 
single side qualification to demonstrate that the examiner's qualification and the 
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subsequent weld examination is based on application of the best available 
technology. 

When the examination area is limited to one side of an austenitic weld, examination 
coverage does not comply with 10 CFR 50.55a(b)(2)(xv)(A) and proficiency 
demonstrations do not comply with 10 CFR 50.55a(b)(2)(xvi)(B) and full coverage 
credit may not be claimed. 

The ASME Code-required volume of these welds was interrogated ultrasonically 
to the maximum extent possible. No alternative methods or advanced 
technologies, including the use of phased array, were considered capable of 
obtaining complete coverage of the examination volume. 

The subject welds consist of pipe-to-valve, pipe-to-nozzle, elbow-to-nozzle or pipe­
to-flange configurations. Due to the tapered surface of the valve, nozzle or flange 
within close proximity of the weld, the ability to scan from that side of the weld is 
limited. 

There are no welds in this request that are within the scope of the requirements of 
Electric Power Research Institute (EPRI) document MRP-146 (Management of 
Thermal Fatigue in Normally Stagnant Non-lsolable Reactor Coolant System 
Branch). 

Based on the configuration being limited to single-sided access, relief is requested 
from complying with the 100 percent required volumetric examination coverage for 
the piping welds listed in Table 1. Note that examination coverage listed in Table 
1 is that which was obtained during examination, with no credit taken for the far 
side of each weld. 

Supplemental scanning was performed to provide additional best effort (non-Code) 
coverage as documented on the enclosed coverage calculation for each weld. 

Coverage calculations are provided in this attachment. 



3-CHS-150-PlA-2 I Rl.20 

3-CHS-150-PlC-2 I Rl.20 

3-CHS-150-PlD-2 I Rl.20 

Table 1 
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Examination Category R-A Welds with Limited Volumetric Coverage 

I Chemical and Volume 145° Shear Wave Single-sided examination was performed I 75% 
Control/ Class 1 60° Shear Wave due to component configuration. No 

. 70° Shear Wave recordable indications were detected . 
1.5" BW Flange-To-Pipe 

Type 316 Stainless Steel, 
Schedule 160 

I Chemical and Volume 45° Shear Wave Single-sided examination was performed I 50% 

Control/ Class 1 60° Shear Wave due to component configuration. No 
. 70° Shear Wave recordable indications were detected. 

1.5" BW Flange-To-Pipe 

Type 316 Stainless Steel, 
Schedule 160 

I Chemical and Volume 45° Shear Wave Single-sided examination was performed I 50% 

Control/ Class 1 60° Shear Wave due to component configuration. No 
. 70° Shear Wave recordable indications were detected . 

1.5" BW Flange-To-Pipe 

Type 316 Stainless Steel, 
Schedule 160 



RCS-504A-FW-4 I Rl.11 

RCS-504B-FW-4 I Rl.11 

RCS-504D-FW-1 I Rl.11 

RCS-5-FW-8 I Rl.20 

Table 1 
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Examination Category R-A Welds with Limited Volumetric Coverage 

I Reactor Coolant/ Class 1 I 45° Shear Wave Single-sided examination was performed I 50% 
60° Shear Wave due to component configuration. No 

8" Pipe-to-Valve 
1600 Longitudinal Wave recordable indications were detected. 

SA-376, TP-304. Sch 160 
Valve SA-351, CF8M 

I Reactor Coolant/ Class 1 45° Shear Wave Single-sided examination was performed I 50% 
60° Shear Wave due to component configuration. No 

8" Pipe-to-Valve 
1600 Longitudinal Wave recordable indications were detected. 

SA-376, TP-304. Sch 160 

I Reactor Coolant/ Class 1 45° Shear Wave Single-sided examination was performed I 50% 
60° Shear Wave due to component configuration. No 

8" Pipe-to-Valve 
1600 Longitudinal Wave recordable indications were detected. 

SA-376, TP-304. Sch 160 

Valve SA-351, CF8MS 

I Reactor Coolant/ Class 1 45° Longitudinal Wave Single-sided examination was performed I 32.2% 

2" Pipe-To-Valve I 
due to component configuration. No 
effective circumferential scan coverage 

SA 351 F316N 
I 

I due to weld and valve surface condition. 

Valve SA-351, CF8M. No recordable indications were detected. 



RCS-LP2-FW-4 I Rl.20 

RCS-LP2-FW-5 I Rl.20 

RCS-LP2-HL1-SW-C I Rl.20 

RCS-LP4-FW-H Ll- I Rl.20 
CMR 

Table 1 
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Examination Category R-A Welds with Limited Volumetric Coverage 

I Reactor Coolant/ Class 1 I 45° Longitudinal Wave Single-sided examination was performed I 53.22% 

29" Elbow-To-Nozzle 
I 

due to component configuration. No 
recordable indications were detected. 

Elbow SA-351 CF8A 
SG Nozzle SA-508 CL2A 

I Reactor Coolant/ Class 1 I 45° Longitudinal Wave Single-sided examination was performed I 53.22% 

31" Elbow-To-Nozzle 
I 

due to component configuration. No 
recordable indications were detected. 

Elbow SA351, CF8M. 
SG Nozzle SA-508 CL2A 

I Reactor Coolant/ Class 1 45° Longitudinal Wave Single-sided examination was performed I 29.7% 

14" Pipe-To-Nozzle I 
due to component configuration. No 
effective circumferential scan coverage 

SA-351, CF8A, Sch 160. due to configuration of nozzle and weld. 

Nozzle SA-182, F316N. No recordable indications were detected. 

I Reactor Coolant/ Class 1 45° Longitudinal Wave Single-sided examination was performed I 52.05% 
due to component configuration. No 

12" Pipe-To-Nozzle recordable indications were detected. 

SA-351, CF8A, Sch 140. 
Nozzle SA-182, F316N. 



RHS-501-FW-3 Rl.11 

SIL-13-FW-5 Rl.11 

SIL-4-FW-10 Rl.11 

SIL-5-FW-10 Rl.11 

Table 1 

Serial No. 20-145 
Docket No. 50-423 

Attachment 8, Page 7 of 26 

Examination Category R-A Welds with Limited Volumetric Coverage 

Residual Heat Removal / I 45° Shear Wave 
Class 

12" Valve-To-Pipe 

Valve SA-182, F316. Sch 
160. 
SA 376, T316 

Reactor Coolant/ Class 

6" Pipe-to-Valve Body 

SA-376, T316. 
Valve SA-182, F316. 

Reactor Coolant/ Class 

10" Valve-To-Pipe 

SA-376, TP-316 Sch 140 

Reactor Coolant/ Class 

10" Pipe-To-Valve 

SA-376, TP-316 Sch140. 

60° 
60° 

Shear Wave 
Longitudinal Wave 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 
60° Longitudinal Wave 

45° Shear Wave 
60° Shear Wave 
70° Shear Wave 

45° Shear Wave 
60° Shear Wave 
60° Longitudinal Wave 

Single-sided examination was performed 
due to component configuration. No 
recordable indications were detected. 

Single-sided examination was performed 
due to component configuration. 
Indications were detected that were 
evaluated as acceptable valve body 
internal geometry. 

Single-sided examination was performed 
due to component configuration. No 
recordable indications were detected. 

Single-sided examination was performed 
due to component configuration. No 
recordable indications were detected. 

50% 

50% 

50% 

50% 



SIL-6-FW-10 I Rl.11 

SIL-7-FW-10 I Rl.11 

Table 1 
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Examination Category R-A Welds with Limited Volumetric Coverage 

I Reactor Coolant/ Class I 45° Shear Wave Single-sided examination was performed I 50% 
60° Shear Wave due to component configuration. No 

10" Valve-To-Pipe 
170° Shear Wave recordable indications were detected. 

Valve SA-351 CF8M 
SA376, T316 Sch 140. 

I Reactor Coolant/ Class 45° Shear Wave Single-sided examination was performed I 50% 
60° Shear Wave due to component configuration. No 

10" Pipe-To-Valve 
1600 Longitudinal Wave recordable indications were detected. 

SA-376, T316 Sch 140 
Valve SA-182, F316. 
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Compliance with the Code requirements would require extensive modification or 
replacement of components with a design that would allow full examination from 
both sides of the weld. DENC considers these options to meet the 100 percent 
Code examination requirement for coverage to be impractical based on the cost, 
increased radiation exposure and impact to plant equipment. 

6. Proposed Alternative and Basis for Use 

The subject welds received a volumetric examination to the maximum extent 
practical utilizing the best available techniques, as qualified through the POI for 
Supplement 2 with demonstrated best effort for single-sided examination from the 
accessible side of the weld, and all results were acceptable. Also, these 
components are monitored for through-wall leakage as part of the ASME Section 
XI System Pressure Test Program and receive a visual (VT-2) examination at the 
end of each refueling outage during the system leakage tests as required by 
Section XI, Table IWB-2500-1, Category 8-P for Class 1 components. 

Based on the volumetric coverage that was obtained with acceptable results and 
the visual (VT-2) examination performed each refueling outage, it is reasonable to 
conclude that service-induced degradation would be detected. Therefore, these 
proposed alternatives will provide an acceptable level of quality and safety by 
providing reasonable assurance of structural integrity of the subject welds. 

7. Duration of Proposed Alternative 

Relief is requested for the third 10-year inservice inspection interval for MPS3, 
which began on April 23, 2009 and ended on June 22, 2019. 

8. Precendent 

A similar relief request was approved for use at MPS3 during the second 10-year 
inservice inspection interval in NRC letter dated April 26, 2011 (i.e. Relief Request 
2-59, (ADAMS Accession No. ML 110691154)). 
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*Not to Scale 

Examination Volume birriensions: Length 4.70'' X \Nidth 1.6" X Height .094" 

Weld Thickness= .281" Weld Length= 4.70" Weld Width= 0,6" 
(US-0%+051()()%;t-CW-100%+Ccw~100%)/4=75% 

Coverage Summary- Weld# 3-C1-1s~1s0-P1A-2 
Required Scans- each has a Weighing factor of 100% for complete coverage 

Angle Upstream-Axial Upstream- Circ. DownstreamA>tial Downstream Circ. 
45°/60° 0% 100% 100% 100% 

70° 25% 

Code Coverage Total 75% 

Best Effort Coverage (Max25%} To1:al 25% 

Notes: 

1. Code Coverage refers to the maximum percentage of the required examination 
volume that is.effectively examined with the qualified examination procedure 

2. Best Effort Coverage refers to the required examin.ation volume pastthe weld 
qenterlin~ thatis examined in the axial beam direction with an Appendix VIII 
demonstrated proce~ure for single sided coverage; 



Weld Number 3-CHS·150-P1C·2 
Weld Thickness 0.281" 

Weld Length 6.0" 

Weld Width 0.5'' 

70° 

rl 
Flange ---><7// 

I ~,!#%~,!~~{! / 

I 
T 

I 

I 

Flow 

Area of 70° 2.25ntlz far side best effort coverage 
0.0547sq in/ 0.0688sq in= 79.5% best effort coverage 
Area rreasurements perform with TurboCAD 
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45° 

45° 

1/ Pipe 

~0.5'' 

0.5" 
Scale 

Examination Volume Dimensions: Height 0.094" Length 6.0" Width 1.5" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage} 

Angle UpSt-Ax UpSt°Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 

45°, 60° 0% 100% 

70° 2.25mhz 80% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 19.9% 

Notes: 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Weld Number 

Weld Thickness 

Weld Length 

Weld Width 

3-CHS-150-PlD-2 

0.281" 
6.0" 
0.5" 

70° 
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1/--15
• 45° 

Flange ~// ,/ I ~0,:;;::;;8:'jJJ'½'~I I 
Pipe 

/ 
I 

I Flow 

~05' 

Area of 70° 2.25mhz far side best effort coverage 
0.0653sq. in./ 0.0785sq. in. = 83% best effort coverage 
All area measurements performed by TurboCAD 

0.5" 
Scale 

Examination Volume Dimensions: Height 0.097" Length 6.0" Width 1.5" 

Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 

45°, 60°, 70° 100% 
45°, 60° 0% 100% 

70° 2.25mhz 83% 

Code Coverage Total I 50% 

Best Effort Coverage(Max 25%) Total I 20.8% 

Notes: 
1) Code Coverage refers to the maximum percentage of the required examination volume that is 

effectively examined with the qualified examination procedure. 

2) Best Effort Coverage refers to the required examination volume past the weld centerline that is 

examined in the axial beam direction with an Appendix VIII demonstrated procedure for single sided 

coverage. 



Pipe 

o0°S 

0.91" 
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Valve 

Supplemental 60° RL,. (US scan for DS best effort coverage) 
Examined 100% of downstream volume in the axial scari direction 

Examht'atiori Vo him e Dimensioris: Length 2s:1'' 
5.ln . 

x Width 2s' x "eiglit 
Weld Width= 1.15" 

.31;' 
Weld Thickness= ,.Sl'' Weld Length= 

Cqyerage~ummary- W~lcl # RCS-504A-FW-4 
Required.Scans- ea.ch has a weighing f~tt<>r of 1QQ% for c:ompl~te cpverage 

45"/60"Shear 
(US only) 
60"Rl 
(DS,Qiily) 

Notes: 

Upstream-Axial 

100%: 

N/A 

Upstream- C:irc; D.ownstream AxiaJ Dowrtstre.~111 Circ. 

N/A 1QQ.% NIA 

c100+100+0,1-0)/4=SO Code Cqverage Total 50% 

i. Code C:over11ge refers to the maxim um percentage of the required ex!3miil!3tion volum eth!3t is 
effectively exc:1mined with the q1J!3lified ex!3mi11ation prncedure 



.Ffow 
~ 
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Valve 

Supplemental 60° RL- (US scan for DS best. effort covet;ige) 
Exainined l 00% of downstream volume in the axial scan direction 

Examinatron·Volume Dimensions: ·Length 27,2" x Width 2.0" x Height .Sl" 
WeldThi.ckrijass= .91" Weldtength= .27.2" W.ela Width= '1.0" 

c·overage Summary;,. W.eld # RCS;;.5048'-FW-4 
Required Scans~ each has a weighing fact of of 100% for,complete cover\ige 

ArigJe 
4S~Shear 
(l!So_nly) 

!Jpstream~A>_[i~I Ups~re'am- Gire; QqWristream Axial . Downstream Cite. 

60°RL 
(DS only) 

irio~ foo% 

NIA 

[io6+fOO+Qi-0)/4~0 Coa.e Covei:ageTotal 
Oowm;trearil axial scancorel'age 100/4 I Best.effort~~verage (Ma;t5%) 

N/A 

ij{)% 

25% 

i. Code Covera1;te refers to the maximum percentage of i:he required examination volume that is 
effectivelyexarninedwiththe qualified examination procedure 



Pipe. Valve 
Flow 

Serial No. 20-145 
Docket No. 50-423 

Attachment 8, Page 15 of 26 

Supplemental 60° RL- (US syan for DS best effort coverage) 
Examined 100% of downstream volume fu the axial;scan direction 

ExaminationVolume Dimensions: Length 27" x Width 2.0." x Height ,31" 
Weld Thickness= .91" Weld. Length= 27" WeldWidth::: 1.o" 

toverc:1ge Summary-' Weld# RPS-~040-FW.:1 
Required Scans- each has a weighing factor of100% forcoinplete.coverage 

4?;"Shear 
(USoniy) 
6Q"RL 
(Ds'only) 

Notes: 

u pstre.a m-Axi.:if Downstream Axial 
100% .100% 0% 

N/A N/A 100% 

ticio+1oo~o+oJ/4=so Code Coverage Total 
cfownstleam axia[scai{ coverage I Best effQrtcover~ge (Maid,";%) 

Down.stream Circ. 

0.% 

N/a 

so% 
25% 

1. Code Coverage refersto the maximum percentage of the required examination volume that is 
effectively examined with the qualified.examination procedure 



Valv . 
2.72'' 
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- Reqwied eoclUDi= volµjne.DS .axial scan direction-0.87 squate UL 
'·-.,,. 

Examh1ation Volume Dlmensfons: le11gth g'J'! 
Wefd.ThkkneSS= '.2'35" Weid tengtliei 37i 

x Width. iA" x Height 391r 
WeldW.idth= :1.4, 

'Required Scans-'- each has a weighing factor of 100% for complete coverage 
Jl.Jigle 

Notes:• 
i. Code Coverage refers to the maximum percentage of the required examination volume that ls 

effectiv~fy.examiried witl\the qualified exarriiria~igri procedure 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

RCS-LP2-FW-4 
2.45" (Norn) 

91" 
2.5" 

CASS Elbow 
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'-. 45° (No effective ex coverage ~ not used) 

" " " " '-. 
" '- '\,, CSNcrale 

___, __ ,._ - - .::,,_ - - ~ -
Flow -Required Volume Obtained Volume 

3.65 Sq In (CAD) !.95 sq in el/ 0.22 sq in noz (CAD) 
l.95sq inel/ I.70 sq innoz 

53.22% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.82" (Norn) Length __ 91_" __ Width 3.5" 

Notes: 

----
Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 
Angle U St-Ax U St-Circ DnSt-Ax DnSt-Circ 
45°RL 100.00% 100.00% 12.90% 0.00% 

Code Coverage Total 53.22% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

RCS-LP2-FW-5 
2.6" (Nam) 

97" 
2.5" 

CASS Elbow 
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"'- 45° (No effective ax coverage - not used) 

' ' ' ' ' ' , , Cll Nozzle 

~~-~--_,._--~-
Flow -Required Volume Obtained Volume 

3.65 Sq In (CAD) 1.95 sq in el/ 0.22 sq in noz (CAD) 
I.95 sq in el/ l.70 sq innoz 

53.22% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.87" (Norn) Length __ 97_" __ Width 3.5" 

Notes: 

----
Coverage Summary 

Required Scans (each has a weighing factor of 100 for complete coverage) 
Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 
45°RL 12.90% 0.00% 100.00% 100.00% 

Code Coverage Total 53.22% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 



2.40" 

Pipe 

--··.··.··.·.•.· .. · .. ·.···.•·.·· .. ·.·.· .. ···.•·.··· .. · .• ·.· .•.. ·.· 
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. . . . ~ . . . . . 
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Nozzle 

Flow t:'::-:s,-., 

Required examination vdlumeDS ·.axial scanditection"l ~6 .square iJ 

Volume mis~¢d D~ .a~ial sc:~n directiqn- 1 .3 square in. 
I ,3/L6=8l .3%, 183% Exammed 

Examinatipn \iolum,ebimensions: lerigth . &7~ 
w'eld:rhidiiness= 2:Aif w:etd iengt~ 87" ' 

x Widt!i 4,£" x Heig.!it AW' 
WcldWidt~ 3,6 

R¢quir~d stans+ e~ch has a weighing ra~of"<>l100%for compf~t:¢ cov~r:age 

. 45° 

Notes: 
1. tQtffCov~~ge referstothfm~~in11ln.pett:eti~fµf tlie.J'e9uired ~amihation volum.~ thatis 

eff~tively examined witti the qiiiilifierlexamimitiop prrifedlir:~ .. 



Wefd Number 
Weld Thickness 
Weld Length 
Weld Width 

RCS-LP4-FW-HL 1-CMR 
2.45" (Norn) 

40" 
2.5" 

flow 

45" RL{2x 1"x1'1 
AxUrcitli(0.8') 

45" RL (2x 1"x1'1 
c1n; umils {1'1 

CASS Main Loop 

ReqVdune 
1.44Sq inCSS/ 1.55SqlnSSBr 

Otiaired Voiune (Ax) 
1.44 ct 1.44 Sq In css = 100!6 
1.02d 1.55 Sq In Br=61i8% 

OtialredVolure (CIIC) ~ 
0.61 cf1.44SqinCSS=424% // . ·. 
O.0cf 1.55Sq lnBr=O'~ 
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52.05% Code Required Volume Examined 

Examination Volume Dimensions: Height 0.82" (Norn) Length __ 40_" __ Width 3.5" 

Notes: 

-------

Coverage Summary 
Required Scans (each has a weighing factor of 100 for complete coverage) 

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ 
45°RL 100.00% 42.40% 65.80% 0.00% 

Code Coverage Total 52.05% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 



Valve 

F'ltlw 
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.Required examination volume US axialscan direction'"0.42 square in 

Volume missed upstream axiai scan ditectioh.,. OA2 square in . 
. 16/A2=38.1%, (51.9% Examined 

ExaminationVolumeJ)imensions; length 
Weld Thickness= 1.25'". W~ld Lengtl,:: 

40" 
40f. 

x Width ,i;i!' x Height 
Wef.dWidth= .1.0;; 

Aijgle 
4S"Shear 
(DS on[y) 
60°RL 
(us6nty) 

Notes: 

Cqveri!gtfSµn'jrnary-W~ld # RHS:so:t-FW-3 
Required S1:an:s-ea ch has a weighing .factor o.f 100% for complete coverage. 

· up.strt1am~AJtial. U pstrearri~ Circ. Dowri#rearitAitial Downstream Circ. 

100% 1{}0% 

N/A N./A. 

{o.0+100.100Ji4=50 Codetoverage Total 

i. CodeCovef.-ge refers to the maxirrium percentage of the required examination volume that is 
effectively ~amined•with the.qualified e],(aminat:ion p.rocedure 



Valve 

Flow 
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Required examination volume US axial scan direction-0.25 square in. 

Volume missed upstream axia:lscan direction- 0.23 squarein: . 
. 23/.25=92%; 8%Examilied 

Examination Volume Dimensions: Length iiw x Width L9S!' x Height ,24" 
We.Id WiijtlJ= .. 95''. WeJdThick.11ess= .71'.' ,Weld Lengt!i= 21"" 

;Artgle 
fiO~Sh'e'<it 
iosJnwi 
60°RL 
rusonlvl 

l\lotes: 

Coverage.Summary- Weld # Sll43-FW~5 
Required:Scans.. each has .• r.weighirtgfaetor of 100% for complete ¢0\l'er~ge 

u pstream~A,xiat Upstream'- dr1:, Dowristream J\xial Downstream Circ 

1. .Code Coverage r:efers to the maximum percentage oftherequired examination volume that is 
effe,ctively e>Caminedw'ith the quc1iified examinationprO:c,e~lite 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

SIL-4-FW-10 
1.0" (Norn) 

32.0" 
1.0" 

ss 

Pipe 

70° (SH) 
I 45°160° (SH) 

FLOW ---
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Valve 

60RL unable to reach root due to index. 70RL for focusing requires larger ducer, also 
with excessive index. No supplemental coverage obtainable. 

T&C's from previous data. 

50% Code Required Volume Examined I Claimed 

Examination Volume Dimensions: Height 0.333" Length __ 3_2_'_' _ Width 2.0" 

Notes: 

Coverage Summa 

Angle UpSt-Ax U St-Circ DnSt-Ax DnSt-Circ 
45° 0.00% 0.00% See 60° 100.00% 
60° 0.00% 100.00% NIA 
70° 0.00% N/A See 60° NIA 

Code Coverage Total 50,00% 
Best Effort Coverage(Max 25%) Total N/A 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 



Flow 
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Pipe 

Supplemental 6()0 J~V. (US scan for D.S b~st effort c:overage) 
Examined 100%.· of dOWQstrei}m volume in the axial scan dit:ectit:m 

EJc;iminatio~ Volume.Dimensions: t&n~th 33.75" 
Weld Thickness= .96" Weld Length= 33.75" 

x \Vidth :Uw: x Height 
Weld Widtii=. 1.0" 

Artgle 
4:s~shear 
(US only) 
60"!R 
(DSonly) 

Notes; 

CoverageSµnuj)ary- W~ld J:t Sll-5.,.fW-lQ 
Reqµited $cans- eac:h ha!i a weighingJ11ctoroflOO% for c:omplete coverage 

U pstrearn~Axial Upstream- Circ. D.<>wns.tream. Axia I. Downstrec1m C::irc. 
0% 

N/A 100% 

(100+100+0+0j/4=5o Code Coverage Tota.I 5.0% 

1. Code Coverage refers: to the rn,aximum perceJ'it~ge.of the. requirecJ examin1;1tion volume tbat is 
effectively examined with the q.ualified e}{c1minc1tion procedure 



Weld Number 
Weld Thickness 
Weld Length 
Weld Width 

SIL-6-FW-10 
1.0" (Norn) 

32.0" 
1.0" 

ss 

Pipe 

70°(SH) 

I 45°/60° (SH) 

FLOW --

Serial No. 20-145 
Docket No. 50-423 

Attachment 8, Page 25 of 26 

Valve 

60RL unable to reach root due to index. 70RL for focusing requires larger ducer, also 
with excessive index. No supplemental coverage obtainable. 

T&C's from previous data. 

50% Code Required Volume Examined / Claimed 

Examination Volume Dimensions: Height 0.333" Length __ 5_7_" _ Width 2.0" 

Notes: 

Angle UpSt-Ax 
45° 0,00% 
60° 0.00% 
70° 0.00% 

Coverage Summary 

UpSt-Circ 
0:00% 

NIA 
NIA 

DnSt-Ax DnSt-Circ 
See 60° 100.00% 
100.00% NIA 
See 60° NIA 

Code Coverage Total 50.00% 
Best Effort Coverage(Max 25%) Total NIA 

1) Code Coverage refers to the maximum percentage of the required examination volume that is 
effectively examined with the qualified examination procedure. 
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45&60°$ 

0.9611 

L 
Pipe 

Required exa111iliatfoh volume US axial scan dircctioh-0 .40 .s:quare •in. 

~.· _ .. · .··.·.· · .. ····•·•.· •. · . Volume missed ilpstream axial scan direction- 028 squafein. 
~ ,2af4=70%, 3 0% E:xamined 

Examination Volume Dimensions: Length -3.3,Si~ x Width 3.2'~ x Height .:32,r 
Wel~Thb::kness:::: .981' Weld Length:i: :33,8'~ Wel.d Wid_tlt== 1.2" 

45"Shea:f 
(os\tnly) 
6.(tRL 
(.US tirily). 

Notes: 

CovE?rage Summary;;. Weld# SIL-7.,.fW-10 

Upstream;-A.l'.(ia[ 

()% 0% 

N.IA NIA 
(O+Qf.lOO+l00)/4=50 . Co<le Coyetage Total 

o~wnstream c;irc, 

100.% 

N/A 

50% 

1. Cc:,de Colierage t~fers tc, thEi rnajil)'.ium percentage·qf the requfred examinatioh volume that is 
effectJvelyexamirted "!ith ~he .:p.1alifiedex . .imirtation procedure 




