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June 17, 2020
U.S. Nuclear Regulatory Commission Serial No. 20-145
Attention: Document Control Desk NRA/SS RO
Washington, DC 20555 Docket No. 50-423

License No. NPF-49

DOMINION ENERGY NUCLEAR CONNECTICUT, INC.

MILLSTONE POWER STATION UNIT 3

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 10 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 basis 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,

el

Mark D. Sartain
Vice President — Nuclear Engineering & Fleet Support
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Attachments:

. Relief Request IR-3-40, Examination Category B-B, Pressure Retaining Welds in

Vessels other than Reactor Vessels

. Relief Request IR-3-41, Examination Category B-D, Full Penetration Welded

Nozzles in Vessels - Inspection Program B

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

Pressure Vessels

. Relief Request IR-3-43, Examination Category C-B, Pressure Retaining Nozzle

Welds in Vessels

. Relief Request IR-3-44, Examination Category C-F-1, Pressure Retaining Welds

in Austenitic Stainless Steel or High Alloy Piping

. Relief Request IR-3-45, Examination Category C-F-2, Pressure Retaining Welds

in Carbon or Low Alloy Steel Piping

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

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
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ATTACHMENT 1

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

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Request Number: IR-3-40

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

--Inservice Inspection Impracticality--

1. ASME Code Components Affected:

ASME Code Class: Code Class 1

Examination Category: B-B, Pressure Retaining Welds in Vessels other
than Reactor Vessels

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

Component ldentification: 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 IVWWB-
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
technigue using equipment and procedures written in accordance with ASME Section
Xl, 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 technigques 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 | Scanis limited due 69.7%

System Wave to obstruction
caused by

Pressurizer 45° Shear Wave | permanent support

Upper Head to structure for

Shell weld 60° Shear Wave | pressurizer safety

valves and welded
insulation support
mounting pads. No
recordable
indications were
detected.

5. Burden Caused by Compliance

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 Ibs. 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.

. 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 B-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.

. 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.

. 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. ML110691154)).
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ATTACHMENT 2

RELIEF REQUEST IR-3-41
EXAMINATION CATEGORY B-D
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)

--Inservice Inspection Impracticality--

1. ASME Code Components Affected:

ASME Code Class:

Examination Category:

Item Numbers:

Component Identification:

Material:

Code Class 1

B-D, Full Penetration Welded Nozzles in Vessels —

Inspection Program B

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

Vessel Welds
Listed in Table 1

Pressurizer:

Steam Generator:

Applicable Code Edition and Addenda

ASME Section XI, 2004 Edition, No Addenda

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, CL1
Carbon Steel

Nozzle - SA508, CL2 Carbon
Steel

Internal surface clad with
stainless steel

.ASME Section Xl, 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.

. 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.

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

03-005-SW-U

B3.130

Reactor Coolant System 0° Longitudinal Wave Scan is limited due to nozzle 82.8%
45°  Shear Wave configuration restricting the scans from
Steam Generator OQutlet | 60° Shear Wave the nozzle side. No recordable
Nozzle-to-Head Weld indications were detected.
03-005-SW-V B3.130 Reactor Coolant System o° Longitudinal Wave Scan is limited due to nozzle 82.8%
45°  Shear Wave configuration restricting the scans from
Steam  Generator Inlet | 60°  Shear Wave the nozzle side. No recordable
Nozzle-to-Head Weld indications were detected.
03-007-SW-S B3.110 Reactor Coolant System 0° Longitudinal Wave Scan is limited due to nozzle 64.6%
45°  Shear Wave configuration restricting the scans from
Pressurizer Surge Nozzle-to- | 60°  Shear Wave the nozzle side, and heater sleeves. No

Lower Head Weld

recordable indications were detected.
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5. Burden Caused by Compliance

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. ML110691154)), 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. ML16136A001)).
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Dominion

Energy
Weld Number 03-005-SW-U
Weld Thickness 5.2" (Nom)
Weld Length 140"
Weld Width 14"

Report No: M3-UT-17-110

ummary No: M3.B3.130_0118
Page 2 of 2
Prepared By: D.R. Cordes Lill ()p/ ]

ate: 10/23/2017
. LT S0-2¢-
ExamArea (CAD) 457,24

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

NozBM Req
152789 1In

Oﬂ
45°Noz
45°Head

Weld Req
431SqIn

Head BMRaq

158qIn

45°CW
45°CCwW
60°Noz
60°Head
60°CW
60°CCW

0°BM
45°Ax BM
45°Cr BM
60°Ax BM
60°Cr BM

Examination Volume Dimensions:

Length

Limits (Noxzle Taper)

100.00%

27.38%
100.00%
100.00%
100.00%

17.86%
100.00%
100.00%
100.00%

71.70%
80.40%
71.70%
94.30%
71.70%

140"

Woeld Cov (2 directions)

Base Metal Cov (at least 1 direction)

Width

100.00%
81.80%

71.70% g
81.00% ‘

83.00%

6.6"

Height 5.2" Nom

Coverage Summary

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

Weld

Base Metal

Angle
0

100.00%

71.70%

45

81.80%

81.00%

60

79.50%

83.00%

Code Goverage Total | 82.80% |

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

Notes:

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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Report No: M3-UT-17-112

Dominion Summary No: M3.B3.130_0121
Energy- Page 2 of 2
@ Prepared By: D.R. Cordes Lill () (]
Date: 10/23/2017
Weld Number 03-005-SW-V \ ‘dﬁ) LATE 16-26-1)
Weld Thickness 5.2" (Nom) Exam Area (CAD) 7/ s
Weld Length 140" Total Exam Area = 34.58 Sq In
Weld Width 14" Total Weld Exam Area =4.31 Sq In

Weld Req
4318qIn

152789 In

158¢In

Examination Volume Dimensions:

Height 5.2" Nom

Noz BM Exam Area = 15.27 Sq In
Head BM Exam Area = 15.00 Sq In
Limits (Nozzle Taper)

Woeld Cov (2 directions)

00
45°Noz
45°Head
45°CW
45°CCW
60°Noz
60°Head
60°CW
60°CCW

Base Metal Cov (at least 1 direction)

0°BM
45°Ax BM
45°Cr BM
60°Ax BM
60°Cr BM

Length

100.00%

27.38%
100.00%
100.00%
100.00%

17.86%
100.00%
100.00%
100.00%

71.70%
80.40%
71.70%
94.30%
71.70%

140"

100.00%
81.80%

71.70%
81.00%

83.00%

Width  6.6"

Coverage Summary

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

Angle

Weld

Base Motal

100.00%

71.70%

45

81.80%

81.00%

79.50%

83.00%

Code Coverage Total | 82.80%

Best Effort Coverage(Max 25%) Total

N/A

Notes:

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-swW-5,

Coverage 1 of 6
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oo Helater Obstruction
Surge Nozzle >] ””“T»«_,___T‘x—!

|
: PZR Bottom Head
|

LEARNRNNRY| \
""\@(\

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 Bottorn Head
3 0"

4.5"

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

PZR Bottom Head
3.0

N N
AN
NN
Q N
DN NNNNRNANANNNANNNY
Y
Y
.
NN SNNNNNY|

Exam area= A-B-C-D
45° Required exam volume in axial scan direction from nozzle side= 1108 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

Heater Obstruction
Surge Nozzle

3.0°

|
|
| PZR Bottom Head
I
|

R\

4.5"

Exam area= A-B-C-D
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 ©
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Heater Obstruction
Surge Nozzle

PZR Bottom Head
3.0"

%

D

N

4.5"

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 Obstmction

Surge Nozzde f’r“““‘“\»;?’:?x'f

|

| PZR Bottom Head

| 30"
l

%\g

D

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 gxamined=898.6 cubic inches square in.

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

Total Area examined for 45° and 60° CW and CCW scan directions, 898.6/1108 =81.1%
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Weld ID: 03-007-SW-S, Coverage Summary

Coverage Summary- Component (D; 03-007-SW-§

‘Volume Volume | Volume:
v Léngth: Width: | ‘Height:
3‘0:: 38.5" 1_5." 38.5" 45;1 3-011

Examination Volume | Thickness: ‘Weld Width:

Dimensions;

Weld Length:

" Limitations: Heater Sleeves located ~2.25” from weld centerline limit 02, 45°&60°axial and circumferential scaris-on
‘bottom head side of weld. Nozzle blénd Radius:also limits 45°&60°axial scans on nezzle side.

Reguired Scans- Each has’a weighing factor.of 100% for cotriplete coverage
Examination . Required Volume Missed | Volume Examined | % Examinéd
Examination Volume
0° 1108 inches? 209.4 inches® 898.6 inches® 81.1%
45% Axial Bottom Head Side 1108.inches® 661.4 inches®: 4466 inches?. 40:3%
45° Axial Nozzle Side: 1108 inches? 377.2 inches™ 730.8 inches? 65:9%
60° Axjal Bottom Head Side” 1108 inches? 826.2 inches® 281.8 inches®: 25.4%
60° Axial Nozzle Side 1108 iriches? 618.2 inches” 489.8 inches? 44.2%
45° CW Circumferential 1108 inches® 209.4 inches® 898.6 inches?® 81.1%
A5° CCW Circumferential 1108 iriches? 209.4 inches* 898 .6 inches? 811%
60° CW Circaniferential 1108 inches? 209.4 inches? 898.6 inches? 81:1%
60° CCW Circumferential 1108 inches? 2094 inches® 898.6 inches? 81.1%
Total: 581:3%
Cuniulative Total/9 Exarinations: | 64.6%
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PRESSURE RETAINING WELDS IN PRESSURE VESSELS

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Relief Request IR-3-42

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

--Inservice Inspection Impracticality--

1. ASME Code Components Affected:

ASME Code Class: Code Class 2
Examination Category: C-A, Pressure Retaining Welds in Pressure Vessels
ltem 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 Xl, 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
Xl, 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
03-073-008 C1.20 Residual Heat 45°  Shear Wave | Limited examination 81.9%
Removal performed due to
60° Longitudinal |inlet and outlet
Shell to Lower Wave reinforcement
Head plates. No
recordable
indications were
detected.

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.

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 Xl, 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.

. 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.

. 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. ML110691154)), 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. ML16136A001)).
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Supplemental Report
ReportNo.:  M3-UT-16-012
Page: 2 of 2

Summary No.: M3.C1.20_0224

Sketch or Photo: O:NMlddeal_Server_Ver8\lddeal_MPS\Graphics\3R17_Certs_DataSheets\DS_Scans\03-073-008_cov.jpg

Exam Coverage for areas with no limitations

Lower Head

Exam coverage for area with limited scan access

Nozzle reinforcement plate
(limits shell side axial and circ
scans for 51")

Lower Head

\—— Far (shell) Side 60° RL Coverage = 0.15"sq.
Total far side volume = 0.68"sq.
0.15/0.68 = 22% coverage in limited area
Sean limitation on S1* of 125.5" total weld length
51/125.5 = 40.6% of total
40.6 x22% =8.9%
594+ 8.9 = 68.3% shell side axial coverage

*Not {o Scale
Examination Volume DI i Length 125.5” x Width 1.75” x Height 75"
Weld Thickness= 75"  Weld Length=  125.5"  Weld Width= 75" RS v ¢ ,t)/ 260
{head ax 100%+head circ 100%#shell ax 68.3%+shell circ 59.4%)/4=828% G 7.9 7,
Coverage Summary- Weld # 03-073-008

Required Scans- each has a welghing factor of 100% for complete coverage
Angle Head Side Axial Head Side Circ. Shell Side Axial Shell Side Cire.
45°/60°RL 100% 100% 68.3% 59.4%
Code Coverage Total 81.9%
Nates:

1. Code Coverage refers to the maximum percentage of the required examination
volume that is effactively examined with the qualified examination procedure
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RELIEF REQUEST IR-3-43
EXAMINATION CATEGORY C-B
PRESSURE RETAINING NOZZLE WELDS IN VESSELS

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Request Number IR-3-43

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

--Inservice Inspection Impracticality--

1. ASME Code Component(s) Affected

ASME Code Class: Code Class 2

Examination Category: C-B, Pressure Retaining Nozzle Welds in Vessels

ftem Number: C2.22, Nozzle Inside Radius Section

Component ldentification: 03-053-SW-T-IR, 03-054-SW-T-IR, 03-055-SW-T-IR,
03-056-SW-T-IR

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 %z inch nominal thickness, as defined by Figure IWC-2500-4
(a), (b), or (d). [n the case of multiple vessels of similar design, size, and service, 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.

. 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.

. Proposed Alternative and Basis for Use

The subject welds are monitored for through-wall leakage as part of the ASME Section
Xl 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.

. Duration of Proposed Alternative

This relief is requested for the third 10-year inservice inspection interval at MPSS3,
which began on April 23, 2009 and ended on June 22, 2019.

. Precedent

Similar relief requests were approved for the second inservice inspection interval
(Relief Request IR-2-05) in NRC letter A15322, dated July 24, 2000 (ADAMS
Accession No. ML003730922).
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Figure 1: Steam Generator Nozzle
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ATTACHMENT 5

RELIEF REQUEST IR-3-44
EXAMINATION CATEGORY C-F-1
PRESSURE RETAINING WELDS IN AUSTENITIC STAINLESS STEEL OR
HIGH ALLOY PIPING

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Relief Request IR-3-44

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

--Inservice 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

[tem Number: C5.11, Circumferential welds: Piping Welds 23/8 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 Reguirement

ASME Section Xl, 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 VIl as modified
by this paragraph and 10 CFR 50.55a(b)(2)(xv)(A).

. 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
(PDI).

There are currently no PDI-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.

PDI 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 DENC 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.
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Examination Category C-F-1 Welds with Limited Volumetric Coverage

CHS-30-11-SW-E | C5.11 Chemical and Volume 45° Shear Wave Single-sided examination was 50%
Control 60° Shear Wave performed due to component
o | 70° Shear Wave configuration. No recordable
6" Pipe-To-Flange indications were detected.
SA312 TP304
CHS-30-12-SW-B | C5.11 Chemical and Volume 45° Shear Wave Single-sided examination was 50%
Control 60° Shear Wave performed due to component
. | 70° Shear Wave configuration. No recordable
6” Pipe-To-Flange indications were detected.
SA312 TP304
CHS-30-12-SW-C | C5.11 Chemical and Volume 45° Shear Wave Single-sided examination was 50%
Control 60° Shear Wave performed due to component
. . 70° Shear Wave configuration. No recordable
&” Flange-To-Pipe indications were detected.
SA312 TP304
CHS-30-13-SW-B | C5.11 Chemical And Volume 45°  Shear Wave Single-sided examination was 50%
Control 60° Shear Wave performed due to component
" b 70°  Shear Wave configuration. No recordable
6" Flange-To-Elbow indications were detected.
SA403 WP304




Table 1

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

Attachment 5, Page 5 of 29

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

QSS-6-3-SW-D C5.11 Quench Spray System 45° Shear Wave Single-sided examination was 50%
s 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
QSS-6-4-SW-D C5.11 Quench Spray System 45° Shear Wave Single-sided examination was 50%
o 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
RHS-501-FW-6 C5.11 Residual Heat Removal 45° Shear Wave Single-sided examination was 50%
Y _ 60° Shear Wave performed due to component
127 Valve-To-Pipe 60° Long. Wave configuration. No recordable
Valve SA182 F304/ SA376 indications were detected.
T316
RHS-502-FW-7 C5.11 Residual Heat Removal 45° Shear Wave Single-sided examination was 50%
Y . 60° Shear Wave performed due to component
12" Valve-To-Pipe 60° Long. Wave configuration. No recordable
Valve SA182 F304/ SA376 indications were detected.
T316
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RSS-1-3-SW-B C5.11 Recirculation Spray System 45° Shear Wave Single-sided examination was 50%
” . 60° Shear Wave performed due to component
12" Flange-To-Pipe 70° Shear Wave configuration. No recordable
SA312 TP 304 indications were detected.
RSS-8-2-SW-R C5.11 Recirculation Spray System 45°  Shear Wave Single-sided examination was 50%
" 60° Shear Wave performed due to component
12" Flange-To-Elbow 70° Shear Wave configuration. No recordable
[SS indications were detected.
SA182 F304/ Elbow SA312
TP304
RSS-16-2-SW-B C5.11 Recirculation Spray System 45° Shear Wave Single-sided examination was 50%
” . 60° Shear Wave performed due to component
12" Valve-To-Pipe 70° Shear Wave configuration. No recordable
SA312 TP304 indications were detected.
RSS-19-4-SW-G C5.11 Recirculation Spray System 45° Shear Wave Single-sided examination was 48.5%
" 60° Shear Wave performed due to component
16” Reducer-To-Nozzle 70° Shear Wave configuration and weld-o-let
SA402 WP304/ SA182 F304 at TDC. ~ No recordable
indications were detected.
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RSS-21-4-SW-G C5.11 Recirculation Spray System 45°  Shear Wave Single-sided examination was 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
SIH-12-3-SW-C C5.11 Intermediate Head Safety 45° Shear Wave Single-sided examination was 50%
Injection 60° Shear Wave performed due to component
- 70° Shear Wave configuration. No recordable
6” Pipe-To-Flange indications were detected.
SA312 TP304
SIH-12-FW-3 C5.11 Intermediate Head Safety 45° Shear Wave Single-sided examination was 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
SIL-25-FW-1-5M C5.11 Low Pressure Safety 45° Shear Wave Single-sided examination was 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
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Table 1
Examination Category C-F-1 Welds with Limited Volumetric Coverage

SiL-25-FW-1-8M C5.11 Low Pressure Safety 45° Shear Wave Single-sided examination was 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
SIL-25-FW-2 C5.11 Low Pressure Safety 45° Shear Wave Single-sided examination was 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
SIL-25-FW-3 C5.11 Low Pressure Safety 45° Shear Wave Single-sided examination was 75%
Injection 60° Shear Wave performed due to component
. 60° Long. Wave configuration. No recordable
8” Pipe-To-Valve indications were detected.
SA376 TP316
SIL-152A-FW-1 C5.11 Low Pressure Safety 45° Shear Wave Single-sided examination was 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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5. Burden Caused by Compliance

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
utilizing the best available techniques, as qualified through the PDI 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
[R-2-57 (ADAMS Accession No. ML110691154)), 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. ML16136A001)).
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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
70° 2.25mhz
Pipe
O 5"'
Flow
80-51"
caie Area of 70° 2.25mhz far side best effort coverage
0.0248 sqin/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)
Arigle UpSt-Ax Upst-Circ DnSt-Ax DnSt-Circ
45°, 60°, 70° 100%
45°, 60° 100% 0%
70° 2.25mhz 35%
Code Coverage Total 50%
Best Effort Coverage(Max 25%) Total 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 VIl demonstrated procedure for single sided
coverage.




Serial No. 20-145
Docket No. 50-423
Attachment 5, Page 11 of 29

Weld Number CHS-30-12-SW-B 4
Weld Thickness 0.28"
Weld Length 21.0"
Weld Width 0.5"
70° 5mhz
70° 2.25mh
45° / H—,/ '
; Flange
Pipe . S / 9
AN Gz, |
Flow ——
0.5" Area of 70° 2.25mhz far side
best effort coverage
0.0127 sq in/.06285 sq in =20%
0.5" Area calculations performed by TurboCAD
Scale
Examination Volume Dimensions: Height 0.94" 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° 2.25mhz 20%

Code Coverage Total 50%
Best Effort Coverage(Max 25%) Total 5%

Notes:
1) Code Coverage refers to the maximum percentage of the required examination volume thatis
effectively examined with the qualified examination procedure.
2) Best Effort Coverage refers to the required éxamination volume past the weld centerline that is
examined in the axial beam direction with an Appendix Viil demonstrated procedure for single sided
coverage.
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Weld Number CHS-30-12-SW-C e
Weld Thickness 0.28"
Weld Length 21.0"
Weld Width 0.6"
G 70° 5mhz
70° 2.25hhz
?50
i
I Flow — s
0.5" o .
Area of 70° 2.26mhz far side
best effort coverage
05 0.115sq9.in./0.61 sq.in. = 19%
Scale Area calculations performed by TurboCAD
Examination Volume Dimensions: Height . 0.094" Length 21.0" width 13" |
Coverage Summary
Required Scans (each has a weighing factor of 100 for corriplete coverage)
Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ
45°, 60°,70° 100%
45°, 60° 0% 100%
70°2.25mhz 19%
Code Coverage Total 50%
Best Effort Coverage(Max 25%) Total | 4.75%
Notes:
1) Code Coverage refers to thé 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 vaolume past the weld centerline that is
examined in the axial beam direction with an Appendix Vili demonstrated procedure for single sided
coverage,




Weld Number CHS$-30-13-SW-B 7
Weld Thickness 0.28"

Weld Length 21.0"

Weld Width 0.5"
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70° 5mhz
70° 2.25mhz

0.5" Area of 70° 2.25mhz far side best effort coverage
0.0344 sq in/ 0.0776 sq in = 44% best effort coverage
Y Area measurements performed by TurboCAD
Scale
Examination Volume Dimensions: Height 0.1" length 21.0" Wwidth  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 A%
Code Coverage Total 50%
Best Effort Coverage(Max 25%) Total | 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 VIli demonstrated procedure for single sided

coverage.




Weld Number Q5S-6-3-SW-D
Weld Thickness 0.46"
Weld Length 440"
Weld Width 0.8"
Pipe
05"
05"
Scale
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Area of 70° 2.25mhz for side best effort coveroage
60,0424 sq In 7/ 00961 sq In = 44%
Areo measurements performed by TurboCAD

Examination Volume Dimensions: Height 0.154" Length  44.0" width  1.3"
Coverage Sumrmary
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% 0%
45°, 60° 100% 0%
70° 2.25mhz 44%

Code Coverage Total 50%.

Best Effort Coverage(Max.25%) Total 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 VIil demenstrated procedure for single sided

coverage.




Weld Number
Weld Thickness
Weld Length
Weld Width

0.5"

05"
Scale

Qss-6-4-SW-D

0944"

44.0"

1{0"

70° 2.25mhz
and 5mhz

Pipe

Examination Volume Dimensions:

Flow-—e——————

Height 0.147"

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

Attachment 5, Page 15 of 29

l Area of 70° 2.25mhz far side best effort coverage
0.0065 sqin /0.1124 sq in=5.8%
Area measurements performed with TurboCAD

Length  44.0"

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° 100% 0%
70°2.25mhz 5.80%
Code Coverage Total 50%
Best Effort Coverage{Max 25%) Total 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 volurie past the weld centerllne thatis

examined in the axial beam direction with an Appendix VIl demonstrated procedure for single sided
coverage.
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_60°RL

605

Pipe |

Flaw

‘Required examination volume US axial scan direction-0.39 square in.
Volume missed upstream axial scan direction- 0.1 square in.
1/.39="25.6%, 74:4% Examined

Tength 401~
4017

X width 127
Weid Width=

Examination Vofum a: Dxmensmns
Weid Thickness= 1.29" Woald Length=.

X Height 43"

Requlred 5 ,each has a’ welghmg factor of 100% for co mplete coverage

Angle Upstream-Axial | Upstream~Cire: " Downstream Axial | ‘Downstieam Circ..
4;5’5/60‘5 s . ‘ N ENERS 3 T
DS onty} 0%- 0% 100%: 100%:
BORE L e G R o
,(US"Onl\tl THA% N/A ‘ N[A N/A
' {o+0¢ThosEo0)jass0  Code Covérage Total | 50%

Dau:nstraam axiatsﬁncmérageﬂ!d[#l&!; I Besteffortmvarage{M;i:fE%) ) 18:0%
Notes

1: Code Coverage refeis to the maxlmum percentage of the'requned exammatlon volume thatis.

eﬁectwely exammed w1th the quahﬁed 8x
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45°S60°RL 45°5,60°RL.

Flow

Supplemental 60° RL- (US scan for DS besteffort coverage)
Examined 100% of downstream volume i the axial scan diréetion

| Required examination volume US axial scan direction-0.33 square in.

Volume missed upstream axial scan direction- 0.09 square in.
09/.33= 27.2%, 72:8% Examined

Examination Volume Dimensions: Length 40.17  x Width 15" x Height 43"
Weld Thickiness=  1.297 WeldLength= 40,17 Weld Widths 10" '

Coverage Summary- Weld # RHS5-502-FW -7

‘Required Scans- each his & weighing factor of 100% for complete coverage

Angle | Upstream-Axial = Upstream- Circ. | ‘Downstream Axial | Downstream:€irc.

(D5-only) ) O% ‘ O% 1 100% . 100%

| eorRL I , = :
{Us onk) T28%; N/A N/A N/A

(0+03100+100)/4=50 Code Coverage Total 50%

Downstream axial scan coverage 72:8/4=18.2 | . Best effori coverage {(Max 25%) A82%

Notes:
1. Code Coverage refers to the maximum percentage of the required examination volume that is-
effectively examined with thé qualified examination procedure
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Weld Number RSS-1-3-SW-B /
Weld Thickness 0.42"
Weld Length 40.0"
Weld Width 0.4"
70° 5mhz
&
G 70° 2.25mhz
o/ j
I
Flange _
//V Pipe
/
Flow
Area of 70° 2.25mhz best effort far side coverage
0.0234"sq / 0.0437"sq = 53.5% best effort coverage
05 All area measurements performed by TurboCAD
Examination Volume Dimensions: Height 0.14" Length  40.0" width  0.9"
Coverage Summatry
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%
Code Coverage Total 50%
Best Effort Coverage(Max 25%) Total 13%
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 volunie past the weld centerlme thatis
examined in the axial beam direction with an Appendix Vil demonstrated procedure for single sided
coverage.
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Flange ' T —
. il Elbow
70° 2:25:mhz best effort coverage area / 0.39,".J
0.036/0.077=47%
Flow ——
*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-0%+DS100%+CW-50%+CCW-50%)/4=50%

Coverage Summary- Weld # RSS-8-2-SW-R

Required Scans- 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%
| Best Effort Coverage (Max 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 Vill
demonstrated procedure for single sided coverage.
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Weld Number RSS-16-2-SW-B
Weld Thickness 04"
Weld Length 40.0"
Weld Width 0.5"
— ! 70°  60° 45°
Valve '
Pipe
1 "
|
1 "
Scale Flow ——— s
100% Code Required Volume Examined
Examination Volume Dimensions: Height 0.134" Length  40.0" Width 10"
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 50%
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 requiired examination volume past the weld centerfine that is
examined in the axial beam direction with anh Appendix VIl démonstrated procedure for single sided
coverage.
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Note: Weld-o-let at TDC restricts US axial scan

from -1.5" to 1.8"= 3", Circis 51"

48/51=94%

Area of 70° 2.25 mhz far side best effoit coverage

0.0343 sq in/ 0.0767 sq in = 44.7% best effortcoverage
Weld-o-et obstructs 3" of the axial scanso only 94% of axial scan pérforimed

94% of 44.7% equals 42% best effort coverage

Weld Number RSS-19-4-SW-G
Weld Thickness 0.44"
Weld Length 51.0"
Weld Width 0.7%
Reducer
Flow ——
0.5"
0.5"
Scale

Examination Volume Dimensions:

Height 0.155"

Length

51.0"

Width  1.22"

Coverage Summary

Réquiked Scans (each has a weighing factor of 100 for comiplete 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

48.5%

Best Effort Coverage(Max 25%) Total 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 VIll demonstrated procedure for single sided

.coverage.




Weld Number RSS-21-4-SW-G
waeld Thickness 0.42"
Weld Length 51.0"
Weld Width 0.8"
450
- Reducer
1 "
]
1 11
Scale
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Flow ——————

100% Code Required Volume Examined

Examination Volume Dimensions: Height 0.14" Length 510" 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° 100% 0%
60° 100%
70° 2.25mhz 100%

Code Coverage Total 50%

Best Effort Coverage(Max 25%) Total 25%

Notes:

coverage.

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 thatis

examined in the axial beam direction with an Appendix VIl demonstrated procedure for single sided
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Weld Number SIH-12-3-SW-C /
Weld Thickness 0.27"
Weld Length 20.8"
Weld Width 0.5"

0.5"
Area of 70° 2.25mhz far side best effort coverage
05 0.0008 sqin/0.0475sqin=17%
Seale 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 50%
Best Effort Coverage(Max 25%) Total <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 VIl demonstrated procedure forsingle sided

coverage.
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Weld Number SIH-12-FW-3 ’
Weld Thickness 0.27"
Weld Length 20.8"
Weld Width 0.55"
G 70° 2.25mhz and 5mhz
45°
!
Valve Pipe
|
Flow —
0.5"
0.5"
Scale
Examination Volume Dimensions: Height  0.09" Length  20.8" Width  1.05"
Coverage Summary
Required Seans (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 50%
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 weld centerline that is
examined in the axial beam direction with an Appendix Vil demonstrated procedure for single sided
coverage.
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60°RL

45°S  60°S

. -FLOW

Examination Volume Dimensions: Length 27.25" x Width 217 x Height .302"
Weld Thickness=  .806” Weld Length=  27.25” Weld Width= 1.6”

{US-0%+DS100%+CW-100%+CCW-100%)/4=75%

Coverage Summary- Weld # SIL-25-FW-1-5M

Required Scans- each has 4 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 VIl demonstrated
procedure for single sided coverage.
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3 [ P 60?5

0.93" Pipe

Flow

Examination Voelume Dimensions: Length 28.5” x Width 2.0” x Height .302”

Weld Thickness=  .906” Weld Length=  28.5” Waeld 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 compiete 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 VIll demonstrated
procedure for single sided coverage.
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FLOW

Y

Note: Sock-0-let located at -1.2" to 1.2" (2.4"total limitation).
2.:4/28.5=8.4% scan limitation
*Not:to Scale

Examination Volume Dimensions:
Woeld Thickness= .906”

Length 28.5"
Weld Length= 28.5"

X Width 2.0”
Weld Width= 15"

x. Height .302”

Coverage Summary- Weld # SIL-25-FW-2

Reéquired Scans- each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Cire,
45°/60° 91.6% 91.6% 0% 100%
60° RL 25.6%
91,6491.6+0+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 heam direction with an Appendix VIl demonstrated procedure for single sided coverage
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45° 60°/60°R

V-28

*Not to Scale

Examination Volume Dimensions: Length 285”7 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--each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream. Axial Downstream Circ.
45°/60° 100% 100% 0% 100%
60°RL 28%
100+100+0+100=300/4=75% €ode Coverage Total 75%
| Best Effort Coverage (Max 25%) Total 1%
Notes:

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

2. Best Effort Coverage refers to the required examination voluinie past the centerline that is examined
in-the axial beam direction'with an Appendix Vili demonstrated procedure for single sided coverage |
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©

Weld Number Sl-152A-FW-1
Weld Thickness 0.438"
Weld Length 76.0"
Weld Width 0.5"

70° 2.25mhz—\

P lpe wﬁ F lange
0.5"
Flow—— p—
05"
Scale
Examination Volume Dimensions: Height 0.148" Length 760" 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° 100
70° 2.25mhz o 100
Code Coverage Total 50%
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 weld centerline that is
examined in the axial heam direction with an Appendix VIll demonstrated procedure for single sided
coverage,
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EXAMINATION CATEGORY C-F-2
PRESSURE RETAINING WELDS IN CARBON OR LOW ALLOY STEEL PIPING

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Relief Request [R-3-45

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

--Inservice 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.

ltem Numbers: C5.51, Circumferential Welds: Piping Welds > 3/8 in.
(10mm) Nominal Wall Thickness for Piping > NPS 4
(DN 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.
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The subject welds were examined with a manual ultrasonic technique utilizing
personnel, equipment and procedures qualified in accordance with ASME Section
XI, Appendix VIIl as implemented by the Performance Demonstration Initiative
(PDI). 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
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CS Valve SA-216
WC-B / CS Pipe
SA106 GR.C with
internal Stainless
Steel cladding

proximity of the weld.
No recordable indications were
detected.

DTM-31-FW-1 C5.51 Main Steam 45°  Shear Wave Limited examination performed 73.45% Magnetic particle
\ 60° Shear Wave from the pipe side only due to the examination was
6. Weldolet-To- | 750 ghear wave taper of the weldolet within close performed
Pipe proximity of the weld. obtaining 100
cS Weldolet No recordable indications were percent coverage.
SA105/ CS pipe detected. No recordable
SA106 GR.B indications were
detected
FWS-11-FW-70 | C5.51 Feedwater 45°  Shear Wave Limited examination performed 62.5% Liquid penetrant
Y . 45° Long. Wave from the pipe side only due to the examination was
16" Valve-To-Pipe 60° Long. Wave taper of the valve within close performed

obtaining 100
percent coverage.
No recordable
indications were
detected.
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Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage
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CS Valve SA216
WC-B / CS Pipe
SA106 GR.C

proximity of the weld.

Indications were detected that
were evaluated as acceptable ID
root geometry.

FWS-11-FW-74 | C5.51 Feedwater 45°  Shear Wave Limited examination performed 72.9% Liquid penetrant
s 45° Long. Wave from the pipe side only due to the examination was
18” Pipe-To-Valve 60° Long. Wave taper of the valve within close performed
CS pipe SA106 proximity of the weld. obtaining 100
GR.C with internal Indications were detected that percent coverage.
Stainless Steel were evaluated as acceptable 1D No recordable
cladding / CS Valve root geometry. indications were
SA216 WC-B . detected.
FWS-12-FW-27 | C5.51 Feedwater 45°  Shear Wave Limited examination performed 83% Magnetic particle
" 60° Shear Wave from the pipe side only due to the examination was
6" Pipe-To-Valve 70° Shear Wave taper of the valve within close performed

obtaining 100
percent coverage.
No recordable
indications were
detected




TABLE 1

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

it

FWS-17-FW-104

C5.51

Feedwater
16" Valve-To-Pipe

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

450
45°
60°
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Shear Wave
Long. Wave
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.

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 X,
IWB-3514
acceptance
standards.




TABLE 1

Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage
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CS Valve S5A216
WC-B/ CS pipe
SA106 GR.C

proximity of the weld.

Indications were detected that
were evaluated as acceptable ID
root geometry.

FWS-17-FW-70 | C5.51 Feedwater 45° Shear Wave Limited examination performed 53.75% Liquid penetrant
. 45° long. Wave from the pipe side only due to the examination was
18" Pipe-To-Valve 60° Long. Wave taper of the valve within close performed
CS pipe SA106 proximity of the weld. obtaining 100
GR.C with internal Indications were detected that percent coverage.
stainless steel were evaluated as acceptable ID One recordable
cladding / CS Valve root geometry. indication was
SA216 WC-B detected that was
evaluated as
acceptable per the
ASME Section XI,
IWB-3514
acceptance
standards.
FWS-18-FW-35 | C5.51 Feedwater 45° Shear Wave Limited examination performed 69.1% Magnetic particle
” . 60° Shear Wave from the pipe side only due to the examination was
6" Valve-To-Pipe | 550 gpear wave taper of the valve within close performed

obtaining 100
percent coverage.
No recordable
indications were
detected
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Examination Category C-F-2 Weld with Limited Volumetric Examination Coverage
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MSS-29-FW-3

C5.51

Main Steam
8” Valve-To-Pipe

CS Vvalve SA216
WC-B / CS pipe
SA106 GR.B

45°
60°
70°

Shear Wave
Shear Wave
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.

87.5%

Magnetic particle
examination was
performed
obtaining 100
percent coverage.
No recordable
indications were
detected
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5. Burden Caused by Compliance

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 Xl, 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 ML16136A001)).
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S
//////A

Scan area with nio limitations

FLOW

Sock-¢-let

45° 7z

N v M

This area of the axial downstream scan coverage
is limited in area adjacent to.a sock-o-et interference
3" of total 21"dircuimference = 14.3%of ¢irc
downstream axial coveragearea= 0.21"sq.
Area limited due to-sock-o-let =0.09"sq.
0.09/0,21=43%
43% of 14.3%=6.2% limitation for DS axial coverage

*Not'to Scale.

Examination Volume Dimerisions:  Length 217 x Width 228  x Height 167"
Weld Thidmess= 500" Weld Lerigth= 21" WeldWidth= 12"
{US- 1009+ DS-93:8% + US Girc- 084 + DS Gire- 100%)/4 = 73.45%
Coverage Summary- Weld # DTMF31-FWA-L
Required Scans- each has & weighing factor of 100% for complete coverage
Argle Upstrean-fid UpstreamsCire., | DowristréarriAxial | Denmistreamm Cire.

45°/60°/70™ 100% 0% 93:8% 100%

Code Coverage___ 73.45%
| Best Effort Coverage {Max 25%) Total nfa

Notes:
L. Code Coverage refersto:the maxirmam percem:age of the réquired examination
volume thatis eﬁecuvely exarmined with the: quallf‘ ed exarrination prooedure
2 Best Effort Coverage refers to the reduired examination voltime past the weld

centerling that is axammined in the:axial beam diraction withan Appencbc VIl
demonstrated procedxre for single sided coverage.
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Weld ID: FWS-11-FW-70, Coverage 1 of 3
Examination Volume Dimensions

Required Examination Volume= 0.88 square in.

Upstream Base Metal Examination Volume= .31 square in.

Weld Metal Examination Volume= 0.11 square in.

W Downstream Base Metal Examination Volume= 0.46 square in.

Weld ID: FWS-11-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.

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.

Downstream Base Metal Volume Examined= 0.46 square in.
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Weld ID: FWS-11-FW-70, Coverage 3 of 3
Circumferential Scans for Axial Flaws

45°RL, 45°8
(skewed 45° toward root)

45°8

Pipe

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 Suimmary

Examination Voluing Dirfehéions (srea measuremaiits taken using CAD)

Upstrearm Base MetalArea:, Upstreain Base'Metal Volumes:
WA M ; 58 weld MetalViolume:

Downstreani Base Métal Area:.
“Fotal Required Examination A Weld

rown-Width:
Vokime::

weld Length: | S10inches. | | Total Required EXafiinatis

Vblume Examined Axial Scan Direction {area measuremenis taken using CAD)
{Jpstrédim Bass Met 60°RL: | D.idi® Upstream Basé MetalVoltim

54017

SSWeldMetal Aigas45°RL: no| 55 Weld Metal Volu

s Weld Metal Area: 60°RLE 8§ Weld MatalVolume-
55 Weld Metal Avea Exaninéd with 45°RL &60°R

‘55 \Weld Metal Araa Examiinéd with 45°RE- & 60°RL:.

Downstraam Base Metal Area-45°Shear:

Downsiream Base Matal Volume:45°Shear:

23,46 inches:

Total Volume Exdmined th Axial:Scan Dire étion;

‘30,6010

Volume Exaniined Circumferential Scan Direction (areameasurements taken using CAD)

Upstream Base Metal Area-45°5hear;

Upstream Baseviatal Voltime:45"shaar;

SSWeld Métal AreaZ45RL:. 55Weld MetalVolurne:ds

°RL:

*Downstream Base Matal Area-45%hear: Downstream Base Metal Volume: 45%Shear:,

23.46 inches

“Total Volurne Exaniingd i Circimferéntial Stan Direction:

2550

Coverage Tatal Circumferential Scan -
-Dirgction:

Covérage Total Axial Sean Direction: | 68.2%

36:8%:

Code Coverage Total:

62:5%:
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Weld ID: FWS-11-FW-74, Coverage 1 of 3
Examination Volume Dimensions

FW-74 T

1 NIV "
Valve 1.32
L Pipe
Flow

. .
% % : Required Examination Volume= 0.96 square in.

m Upstream Base Metal Examination Volume= .54 square in.

Weld Metal Examination Volume= 0.12 square in.

% Downstream Base Metal Examination Volume= 0.30 square in.

Weld ID: FWS-11-FW-~74, Coverage 2 of 3
Axial Scans for Circumferential Flaws

60°RLA5°RL, 45°8

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

Weld Metal Volume examined with 60°RL= (.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.



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

Circumferential Scans for Axial Flaws

FwW-74

Valve l

45°RL, 45°5

45°3

0'.
X

%
R

B
2>
Fatele
2009090
to%ete!

Upstream Base Metal Volume Examined= 0.46 square in.

Weld ID:

FWS—-11-FW-74,

Coverage Summary

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

Coverage Summary- Weld # FWS-11-FW-74

Examination Volumie Dimensions (area méasurements taken using CAD)

Upstrean Base MetdlAreas|  0:54in? Upstream Base'Matal Voltime: | 30.6510%
ssWeld Métalaraa:| odaine Ssweldmetalvolume: | 68t
Downstréam Base MetalAréa: | Dowiistidar Base Matal Volume: | 17:03in®
Total Required Examination Area Weld Crown Width:, | 0:70inches,
WeldLehgths | i : Total Required Examination Volumg: | 54.48in*
Volume Examined Axial Scan Direction {area measurements taken using CAD)
‘Upstrean Base MetalArest60°RE: | 0i54in° Upstredm Base MetalVolume- 45%Shear: | 30065in®

55 Weld MetalArea-a5"RLy |

ssWeld Metal Volume-45°RL; |

S$Wald MatalAfea G0°RLE

55 Weld MetalVolima: 60°RL:

S5 Weld MétalArea Examined with 45°RL & 60°RE: |

SSWeld Mgtal Aréa Examined with.45°RL & 60°RL: | -

Downstream Base Metal Area-45"Shear:-

_Downstream Base MetalVolume: 45°Shear:.

inches

1827

‘Voluine Examined Circurifere

Upsiream Base Metal 5°shear:

55 Weld MetalAréa-45°RE: |

0:08in>

Downstrear Base MetalAraa- 45°Shear

. pi00in®
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Pipe 055"
F

7.7} Required examination volume US side axial and-
circumferential scan directions- 0.23 5sq; in

’ Volume missed upstream axial scan direction- 0.06 sq. in.
06/.235=25.5%, 74.5% examined US side:

Volume missed upstream cire. scan direction- 0.10 sq. in.
10/:235=42.5%, 57. 5% examined US side

© length  21.13% X Width- 2,07 x Height .19”
i Lenigth= 21.13%  Weld Width= _1.0"

Coverage Summary- Weld # FWS-12-FW-27

Réqiired Scans- each hasa weighing fa "of 108% for com plete coverage:
Angle Upstream-Circ: ‘Downstream:Axial |  ‘Downstream €irc:
25%f70° 57:5% 100%:* 1 100%:
7854575+100+100)/4-83 _Code Coverageé Total 83%

yd :Coverage refers to the maxim im percent&ge ‘of the required examination volume thatis
effectwely examined with the quallfled examination: proced ure
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Weld Number FWS-17-FW-104
Weld Thickness 1.031" (Nom)
Weld Length 51"

Weld Width 1.6"

Flow

/’\
45°RL / 60°RL.
YS 1
CS I 5
Cs
SS Clad

Required Vol - 1. 1%

47.15% Code Required Volume Examined

Limited Vol (combined axial)
- 0.555 sq in

Height 0.344"(2) Length 51" Width 3.0

Examination Volume Diménsions:

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

Angle UpSt-Ax = UpSt-Circ DnSt=Ax DnSt-Circ
45° SH 0.00% 0.00% (Used 60°) 100.00%
45° RL 0.00% - 0.00% (Used 60°) 100.00%
60° RL 0.00% N/A 88.60% N/A
Code Coverage Total | 47.15%
Best Effort Coverage(Max 25%) Total N/A

Notes:

3) RL coverage obtained past Weld CL.

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




Weld Number
Weld Thickness

Weld Length
Weld Width

FWS-17-FW-70

1.156" (Nom)
57"

0.8"
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SS Clad

Required Vol - 0.925 sq in (CAD)

Limited Vol - (combined axial)

53.75% Code Required Volume Examined

Examination Volume Dimensions:

Height 0.385" (2)

0.264 sq in (CAD)
Length 57" Width  2.6"

Coverage Summary

Requnred Scans (each has ‘a weighing féctor of100 for complete coverage)

Angle - UpSt-Ax UpSt-Circ DnSt-Ax - DnSt-Circ
45° SH 100% (Note 3) 100.00% 0% (Note 3) 0.00%
45° RL (Used 60°) 100.00% (Used 60°) 0.00%
60° RL 100.00% N/A 15% {Note 3) N/A
Code Coverage Total | 53.75%
Best Effort Coverage(Max 25%) Total N/A
Notes:

effectively examined with the qualified examination procedure.
2) Vol coverages obtained with CAD

3) RL coverage obtained past Weld CL.

1) Code Coverage refers to the maximum percentage of the required examination volume that is
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P Requ:red examination’ volume US axial and
“ circumferential scan directions=0.21 $q. in.

“\“ Volume missed upstrearn axial.scan direction- 0.16 square in.
16/.21=76.2%, 23.8% examined US side

72 Volume missed upstream circ. scan direction- 0.16 sq. in.
101‘ 21= 47 6%, 52. 4% exammed us side.

2% % Height 15"

We[dr Length~ 26.07 0"

| Angle U pstream'Axla[' Downstream:Axlal' ‘Dowrnistream Circ,
45°170° 23.8% 100%
' ’ {23.8+52,,4+100+100)I4—-69 a Code Coverage Total | 69.1%
Notes

1 Code Coverage refers to the: maxifnum percentage: of: the requn'ed exammatlon volume that IS
effectlvely examlned with'the qual[fled dxamination’ procedure
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I

45 ]

IIHLUL \/

Flow . ?

Required examination volume US axial and circumferential
scan directions- 0.22 square in.

Volume n:nssed upstream circ. scan. direction- 0.11 square in,
114.22=50%, 50% examined US side

Examination Volume l}j’mens:ons. Length 255”7  x Width. 1.8”7 x Helght Zan
Weld Thickness= 647 Weld Length— 2557 weld width= os" i

Coverage Summary- Weld # MSS$-29-FW-3

Required Scans- aach has a weighing factor of 100% for compléte coverage

Angle Upstream-Asdal ‘Upstream: Circ: Downsiream Axial | Downstream Circ.

25°/60° | ~ 100% |  50% ‘ 100% i 100%

{100+50%1004100)/4=875 Code Coverage Total 87:5%

Notes:
1, Code Coverage refers to tha:maximum percentage ¢ of the reqmred examlnatlon volure that'is
effectlvely examined wrth the quallfled examination procedire
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RELIEF REQUEST IR-3-46
EXAMINATION CATEGORY F-A
SUPPORTS

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)

~-Inservice Inspection Impracticality--

1. ASME Code Components Affected:

ASME Code Class: Code Class 1
Examination Category: F-A, Supports
ltem 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 Xl, 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 nozzie 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 Ibs. to 1200 Ibs. 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.

. 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 this activity to meet the 100 percent Code examination requirement
to be impractical, due to the access restrictions, high radiation levels and support
design.

. 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.

. 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.

. 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. ML110691154).
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o WS

TRANSCO PRODUCTS INC.

J TABLE 1

NOTE: These calculated weights are to be used for the selection of rigging,
hoisting and temporary supports. Appropriate Factors of Safety are to

be applied.
MARK NUMBER WEIGHT MARK NUMBER WEIGHT
CB-1 3,520 1bs. BE-D-1 . 340 lbs.
CB-2 3,520 BE-D-2 © 840
CC-4 3, 520 BE-E~1 340
cc-B 3,440 BE-E-2 340
CD-A 3,520 BG-A~1 675
Ch-B 3,520 . BG-A~2 675
CE-A 3, 520 BG-B-1 395
CE-B 3,610 BG-B-2 395
CN-A-1 |19 BG-C-2 395
CN-B-1 18 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-1 : 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-4-2 230
BP-C-1 . 310 CG~B-1 480
-BP-C-2 370 CG-B-2 480
BK~A-1 : 620 cG~-C~1 480
BK-A-2 . 620 . cGe-C-2 430
BK-B-1 620 BH-A-1 1,200
BK-B-2 620 . BH-B~1 1,200
BL~A-1 620 BH-A-2 ) 1,200
BL~-A-2 620 BH~B~2 - 1,200
BL-B-1 620 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 BI-4A-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
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. 29
TRANSCO FRODUCTS INC.

! MARK NUMBER WEIGHT

BJ-BA-1 1,200 1bs.
BJ-BA-2 1,200
BJ-BB-1 1,200
BJ-BB-2 1,200
BB-1 510
8B-2 510
BB-3 510
BB-4 510
BC-A-1 ST
BC-A-2 415
BC-B-1 415
BC-B~2 415
BD-A-1 415
BD-A-2 I
BD-B-I a5
BD-B-1 415
BS-1 140
BS~2 140
BT-1 90
BT-2 , 90
BV-1 110
BV-2 110
BW-1 120

. BW-2 : 120

A CORPORATION OF THE TRANSCO GROUP
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ATTACHMENT 8

RELIEF REQUEST [R-3-47
EXAMINATION CATEGORY R-A
RISK-INFORMED PIPING EXAMINATIONS

DOMINION ENERGY NUCLEAR CONNECTICUT, INC. (DENC)
MILLSTONE POWER STATION UNIT 3 (MPS3)
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10 CFR 50.55a Request Number: [R-3-47

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

--Inservice Inspection Impracticality--

1. ASME Code Components Affected:

ASME Code Class: Code Class 1

Examination Category: R-A, Risk Informed Piping Examinations

ltem 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 Xl, 2004 Edition, No Addenda

3. Applicable Code Requirement

The examination requirements for Class 1 piping welds are governed by the Risk
Informed Inservice Inspection Program that was approved by the NRC in a letter
dated March 24, 2011 (Adams Accession Number ML110680080). 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 VIIl (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 VIl 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 VI, as
modified by this paragraph and 10 CFR 50.55a(b)(2)(xv)(A).

. 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
Xl. The cast austenitic stainless steel (CASS) welds (RCS-5-FW-8, RCS-LP2-FW-
4, RCS-LP2-FW-5, RCS-LP2-HL1-SW-C, and RCS-LP2-HL1-SW-C) were
examined in accordance with Appendix Il and the remaining austenitic welds were
examined in accordance with Appendix VIIl, as implemented by the Performance
Demonstration Initiative (PDI).

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

For the Appendix VIII examinations, there are currently no PDI-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.

PDI 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-nozzie 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-Isolable 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.
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Table 1
Examination Category R-A Welds with Limited Volumetric Coverage

3-CHS-150-P1A-2 R1.20 Chemical and Volume | 45° Shear Wave Single-sided examination was performed 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

3-CHS-150-P1C-2 R1.20 Chemical and Volume | 45° Shear Wave Single-sided examination was performed 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

3-CHS-150-P1D-2 R1.20 Chemical and Volume | 45° Shear Wave Single-sided examination was performed 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
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Table 1
Examination Category R-A Welds with Limited Volumetric Coverage

RCS-504A-Fw-4 R1.11 Reactor Coolant /Class1 | 45° Shear Wave Single-sided examination was performed 50%
o 60° Shear Wave due to component configuration. No
8” Pipe-to-Valve 60° Longitudinal Wave | recordable indications were detected.
SA-376, TP-304. Sch 160
Valve SA-351, CF8M

RCS-504B-FW-4 R1.11 Reactor Coolant / Class1 | 45° Shear Wave Single-sided examination was performed 50%
8" pi Val 60° Shear Wave due to component configuration. No
Ipe-to-Valve 60° Longitudinal Wave | recordable indications were detected.

SA-376, TP-304. Sch 160

RCS-504D-FW-1 R1.11 Reactor Coolant / Class 1 | 45° Shear Wave Single-sided examination was performed 50%
60° Shear Wave due to component configuration. No

8” Pipe-to-Valve 60° Longitudinal Wave | recordable indications were detected.

SA-376, TP-304. Sch 160
Valve SA-351, CF8MS

RCS-5-FW-8 R1.20 Reactor Coolant/ Class1 | 45° Longitudinal Wave | Single-sided examination was performed 32.2%
due to component configuration. No
effective circumferential scan coverage
SA 351 F316N due to weld and valve surface condition.
Valve SA-351, CF8M. No recordable indications were detected.

2” Pipe-To-Valve
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Table 1
Examination Category R-A Welds with Limited Volumetric Coverage

RCS-LP2-FW-4 R1.20 Reactor Coolant / Class1 | 45° Longitudinal Wave | Single-sided examination was performed 53.22%
due to component configuration. No

29" Elbow-To-Nozzle recordable indications were detected.

Elbow SA-351 CF8A
SG Nozzle SA-508 CL2A

RCS-LP2-FW-5 R1.20 Reactor Coolant /Class1 | 45° Longitudinal Wave | Single-sided examination was performed 53.22%
due to component configuration. No

31" Elbow-To-Nozzle recordable indications were detected.

Elbow SA351, CF8M.
SG Nozzle SA-508 CL2A

RCS-LP2-HL1-SW-C | R1.20 Reactor Coolant/ Class1 | 45° Longitudinal Wave | Single-sided examination was performed 29.7%
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.

14” Pipe-To-Nozzle

RCS-LP4-FW-HL1- R1.20 Reactor Coolant / Class1 | 45° Longitudinal Wave | Single-sided examination was performed 52.05%
CMR .- due to component configuration. No
12" Pipe-To-Nozzle recordable indications were detected.

SA-351, CF8A, Sch 140.
Nozzle SA-182, F316N.
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Examination Category R-A Welds with Limited Volumetric Coverage

¢

RHS-501-FW-3

R1.11 Residual Heat Removal / [ 45° Shear Wave Single-sided examination was performed 50%
Class 60° Shear Wave due to component configuration. No
. 60° Longitudinal Wave | recordable indications were detected.
12” Valve-To-Pipe
Valve SA-182, F316. Sch
160.
SA 376, T316
SIL-13-FW-5 R1.11 Reactor Coolant / Class 45°  Shear Wave Single-sided examination was performed 50%
. | q 60° Shear Wave due to component configuration.
6" Pipe-to-Valve Body 70° Shear Wave Indications were detected that were
SA-376, T316. 60° Longitudinal Wave | evaluated as acceptable valve body
Valve SA-182, F316. internal geometry.
SiL-4-FW-10 R1.11 Reactor Coolant / Class 45°  Shear Wave Single-sided examination was performed 50%
" \Val . 60° Shear Wave due to component configuration. No
10" Valve-To-Pipe 70° Shear Wave recordable indications were detected.
SA-376, TP-316 Sch 140
SIL-5-FW-10 R1.11 Reactor Coolant / Class 45°  Shear Wave Single-sided examination was performed 50%
s 60° Shear Wave due to component configuration. No
107 Pipe-To-Valve 60° Longitudinal Wave | recordable indications were detected.

SA-376, TP-316 Sch140.
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Examination Category R-A Welds with Limited Volumetric Coverage

i

SIL-6-FW-10

SA-376, T316 Sch 140
Valve SA-182, F316.

R1.11 Reactor Coolant / Class 45°  Shear Wave Single-sided examination was performed . 50%
Y . 60° Shear Wave due to component configuration. No
10" Valve-To-Pipe 70°  Shear Wave recordable indications were detected.
Valve SA-351 CF8M
SA376,T316 Sch 140.
SIL-7-FW-10 R1.11 Reactor Coolant / Class 45° Shear Wave Single-sided examination was performed 50%
b 60° Shear Wave due to component configuration. No
10" Pipe-To-Valve 60° Longitudinal Wave | recordable indications were detected.
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5. Burden Caused by Compliance

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 PDI 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
Xl 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 Xl, Table IWB-2500-1, Category B-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. Precendeht

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. ML110691154)).
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- ~—FLOW

*Not to Soale

Examination Volume Dimensions: Length 4.70"  x Width 1.6~ x Height .094”
Weld Thickness= .281” WaeldLength= 4.70” Weld Width= 0.6”

{US-0%+DS100%+CW-100%+CCW-100%)/4=75%.

Coverage Summary- Weld # 3-CHS-150-P1A-2

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%
70° 25%
) ' v Code Coverage Total | 75%
| Best Effort Coverage (Max 25%) Total 25%
Notes:

1. Code Coverage-refers tothe 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 VIIl
demonstrated procedure forsingle sided coverage:
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Weld Number 3-CHS-150-P1C-2
Weld Thickness 0.281"
Weld Length 6.0"

Weld Width 0.5"

Flange 4 |
l Mf%fmij‘j{/ / Pipe

I

Flow————s
05"
Area of 70° 2.25mhz far side best effort coverage
0.0547sq in/ 0.0688sq in = 79.5% best effort coverage

Area measurements perform with TurboCAD 0.5"

Scale
Examination Volume Dimensions; Helght 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 50%
Best Effort Coverage(Max 25%) Total 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 VIl demonstrated procedure for single sided

coverage.
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Weld Number 3-CHS-150-P1D-2
Weld Thickness 0.281"
Weld Length 6.0"
Weld Width 0.5"
70°
2
, 45°
- 45°
Flange v / /
Pipe
5 7 P
y
Flow — e
Area of 70° 2.25mhz far side best effort coverage
0.0653sq. in. / 0.0785s4q. in. = 83% best effort coverage 0.5"
All area measurements performed by TurboCAD )
0.5"
Scale
Examination Volume Dimehnsions: 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 50%
Best Effort Coverage(Max 25%) Total 20.8%

INotes:

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 Vili demonstrated procedure for single sided
coverage.
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60°S 60°RL. 60°S

!

Flow

S

Supplemental 60° RL- (US scan for DS best effort coverage)
Examined 100% of downstréaim voliime in the axial scan direction:

Examination Voliumé Dimeénsions:
Weald Thickhessz 91"

Léngth

251"
Wald Length=

5.17

x Width 2.5”
Weld Width=

x Height

31"
1.15%

Coverage Summary- Weld # RCS-504A-FW-4

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

Angle Upstiegin

-Axial

Upstream- Circ:

Downstregm Cire,

_45%/60°Shear

{USaiily)

100%

100%

Downstieéam Axial

0%

0%

BOTRL
(DS only)

N/A

N/A

100%

N/A

(100+100:0:0)/4=50 Code Coverdge Total |

50%

Dowinstream axial scan coverage 100/4 [ Best effort coverage (Max25%) _

25%

Notes:

1. Code Coverage refers tothe maximum percentage of the required examination volume that is

effectively examined with the qualified examination procedure
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4SS GURL_45°S

60°RL | /

Valve

Suppleiental 60° RL-(US scan for DS best effort coverage)
Examined 100% of downstream volume in the axial scan direction

Examination Volume Dimensions: 'Length 2727

g x Width 2.0"
Wald Thicknéss= ..917  Weld length= 27.2"

weld Width=  1.0%

X Height 317

Coverage Summary- Weld # RCS-504B-FW-4

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

Angle 'Upstream-Axial Upstream- Circ. Downstream Axial

-Downstream Cifc,

45°5hear
{usionly)

100%

100%

0%

60°RL

N/

N/A

100%

N/A

(bs"fonly)

(1003100:040)/4=50 Code Coverage Total 50%

Downstrésm axial Scan coverage 100/4 | Besteffortcoverage (Max 25%) | 25%

Notes:
1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the gualified examination procedure.
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15° 60°RL_ 45°S 6°RL

Flow.

Supplemental 60° RL- (US s¢an for DS best effort coverage)
Examined 100% of downstream volume inthe ax1al scan dzrectlon

Examination Volume Dimensions: Length 277 x Width- 2.0 x Height 317
- Weld Thicknéss= .91” Weld.Lengths 277 Weld Width=z 1.0”

Coverage Summary- Weld # RCS-504D-FW -1

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

Angle Upstream-Axial Upstream- Circ: Downstream Axial Downstream Cire.
457shear 100% 100% 0% 0%
{USanly)
60"RL N/A N/A 100%- N/a
{DS"only)
' {100+100+0+0)/4-50 Code Coverage Total 50%

Dowiistream axial scafi coverage | Best effortcoverage (Max 25%) 25%
Notes:

1. Code Coverage refers'to the maximum percentage of the required examination volume thatis
effectively examined with the qualified examination procedure
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., Flow

62/.87=71.2%, 28.8% Examined

- Required examination volume DS axial scan direction-0.87 square in.

Volume missed DS axial scan. direction- 0.62 square in,

Examination-Volume Dimensions: length 87" X Width: 24" x Height 797
Weld Thickness=  2.357  Wald length= 877 Weld Width= 1.4,

‘Coverage Summary- Weld # RCS-5-FW-8

‘| Required Scans-each kas a weighing factor.of 100% for complete coverage
Anigl Upstream:Axial. ||  Upstieam-Cic Downstieam Axial. Downstrearm Cire,
45> 100% 0% 28:8% 0%

322%

'Nates

effectively examined with the qualified examination procedure

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




Weld Number
Weld Thickness
Weld Length
Weld Width
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RCS-LP2-FW-4
2.45" (Nom)
91"

25"

45° RL (2 x 1%1%) 2

R \’\ S k"@ \'\ ‘

vy
,\"’Q’&'\;§'~$

;\g gl\?\l\ }I e

Required Volume fohume
3.658q In (CAD) 1.95sq in el / 0.22 sq in.noz (CAD)
1.95sq inel/ 1.70 sqin noz

53.22% Code Required Volume Examined

Examination Volume Dimensions:

Height 0.82" (Nom)

Length 91"

Width 3.5"

Coverage Summary

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

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ
45°RL 100.00% 100.00% 12.90% 0.00%
Code Coverage Total | 53.22%
Best Effort Coverage(Max 25%) Total N/A
Notes:

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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Weld Number RCS-LP2-FW-5
Weld Thickness 2.6" (Nom)
Weld Length 97"
Weld Width 2.5"

45° RL (2% 11" €

N N CS Nozzle

P INRISI IS
ATV TY
Obtained Volume
1.95 sqin el / 0.22 sq in noz (CAD)

4

SN
AAARANTMAIITN
R R R ORI LREANRNIRGY
AR

Required Vohune
3.65 $q1In (CAD)
1.95 sqinel/ 1.70 sq innoz

53.22% Code Required Volume Examined

Examination Volume Dimensions: Height 0.87" (Nom) Length 97" Width 3.5"

Coverage Summary

Redquired 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%) Totai

N/A

Notes:

1) Code Coverage refers to the maximum percentage of the reguired examination volume that is
effectively examined with the qualified examination procedure.
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Required examination volume DS axial scan direction-1.6 square’is

‘V@Iumc mis ed DS axial scan direction- 1.3 sguare: in.
1.3/1.6=81.3%,18.7% Examined

; Exammatson VolumeDimmswns Length B?"’ X W'dth .67 X Herght 80"
Weld Thickness= 2.40" Weld Length— s?" Weld Width 2 36 o

Coverage Summary- Weld'# RCS-LP2-HL1-5W-C.

Required-Scans: each hasa weighing factor of 100% for compfete coverage

Angle . Upstream-Axial Upsiream- Cire: Downstream-Axial | Downstieam Ctrc =
45 100% ) % I " ‘0%

' [160+0+ 187 +0)/4=287.. Code Coverage Total 29:7%
h{ntes ) o

1. Code Coverage refers to the maximumi percentage of the requ
eﬁectweiy examined w1th the quahﬁed examination proc

ired exariination volume thitis




Weld Number RCS-LP4-FW-HL1-CMR
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Weld Thickness
Weld Length

2.45" (Nom)

40"

Weld Width

2.5"

45RL{2x 1)

AxLimits (0.8)

45°RL (2x Tx1")
Flow Ciro Limits 1)

85 Branch/Nozze

Req Vdume.
144 SqinCSS/ 1.555q IS8 Br

Obtained Valume (Ax)
144 of 1.44 SqinCSS = 100%
1.020of 1,55 SqInBr=6a8%

Ottalred Volume: (Circ) / !
061 of 1.44:5qin CSS = 424% /
0.0cf 1.55SqInBr=0%

Examination Volume Dimensions: Height 0.82" (Nom) Length 40" Width 3.5"

52.05% Code Required Volume Examined

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 N/A

Notes:

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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_ 60°RL 45§

":1;_,‘21(}. v > 2513

Required examination volume US axial scan direction=0.42 square in
Volume missed upstream axial sean ditection-0.42 square in.
.16/:42=38.1%, 61.9% Exarniried

Pipe

Examination Volume Dimensions: Length 407 x Width. 44" x Height 427
Weld Thickness=  1.25" Weld Length= 407 Weld Width=  1.0".

Coverage Summary- Weld # RHS-501-FW-3

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

Angle “Upstraam-Axial U pstraam= Cire.. Downstream Circ.
45%Shear ’ : ' g
{DS:only) 0% . 0%

60 °R L 2 . g v g g “
ssim | 619% ) N/A N/A N/A.

{osa+100+100j/4=50 Code Coverage Total 50%.

-Dowristredm axial séan covérage 61.9/4-15.5 | Besteffortéoverage (Max 25%) 15.5%

Notes:
i. CodeCoverage refers to the maximum percentage ‘of the requrred examination volume that is
effectlve[y exammed with the. quallfled ‘examination procedure
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Valve

60°S‘60°RL SO°S.60°RL

. 071"
L Hipe -

Reéquired examination volume US axial scan direction-0.25 square in,

, 7 Volume missed upstream axial scan direction- 0.23 square'in.
23/.25=92%, 8% Examined

Examindtion Volume Dimensions: Length: 217 x Width L9857 x Height 237
Weld Thickness= .71  Weld Length=: 21% Weld Width=_ .05" '

Coverage Summary- Weld # SIL-13-FW-5

Reqmred ‘Scans- each has aweighing factor of 100% for complete coverage
Upstream‘Axlal ) Upstream- Circ:: B Downstream Axial | Downstream Circ:
0%: _ 9% 100% A00%:
8%. N/A N/A N/A
{0+0+100+100y/4=50. Code Coverage Total | 50%
 Downstream sxial scan coverage 8/4=2 | Bestaffort coverage (Max25%) 2.0%

‘Notas:

1. Code Coverage refers to the maximum percentage of the' requu‘ed examination velume thatis
effectively exammed thh the quallfled ‘axamination; procedure




Weld Number
Weld Thickness
Weid Length
Weld Width

SIL-4-FW-10

1.0" (Nom)
32.0"

1.0
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70° (SH)
| 45600 s

B60RL 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 32" Width 20"
Coverage Summary
Angle _UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ
45° ~_0.00% 0.00% See 60° 100.00%
60° 0.00%. N/A 100.00% N/A
70° 0.00% N/A See 60° N/A

Code Coverage Total

50.00%

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

Notes:

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




Valve “
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__60°RL 45°S

60°RL45°S

Pipe

Flow

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

Exammaﬂon Volum a Dlmensmns'

Weld Thicknegs= .95” Weld Lengfh—

Length 33.75" x Width
33.75" Weld Wldth— 1 0”

x Height

327

Coverage Summary- Weld # SIL-5-FW-10

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

Angle ‘Upstream-Axial Upstream- Circ. Downstream Axial. Downstream Circ.
45°Shear 100% 100% 0% 0%
(US.only)
BO0°RL N/A N/A “1006% N/a
(DS only)
[1oo+1oo+o+o)/4_50 Code Coverage Total | 50%
Dow ristieam axial seai Covéiage | -Best atfort coverage [Max 25%) 25%
Notes:

1. Code Coverage refers ‘to the maximurm percentage of the: required examination-volume th atis
effectively examined with the qualified examination procedure
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Weld Number SIL-6-FW-10
Weld Thickness 1.0" (Nom)
Weld Length 32.0"
Weld Width 1.0"

| 45600 s

B60RL unable to reach root due fo 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 Dimeénsions: ' Height 0.333" Length 57" Width  2.0"

Coverage Summary

Angle UpSt-Ax UpSt-Circ DnSt-Ax DnSt-Circ
45° T 0.00% . 0.00% See 60° 100.00%
60° 0.00% N/A 100.00% N/A
70° 0.00% N/A See 60° N/A

Code Coverage Total { 50.00%

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

Notes:

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°8,60°RL 45&60°S
0.96"

t

~ Pipe

Required examination volume US-axial s¢an dircetion-0.40 square in.

-Volume misséd upstream axial scan direction- (.28 square in.
28/4=70%, 30% Bxamined

Examination Volume Dimensions:
Weld Thicknéss= 98"

‘x Width  3.27 =

Length :
Weld Width= 1.2%

_ 33.8”
Weld Length=

3387

Height 327

Coverage Summary— Weld # SiL -7-FW-10

plete coverage:

Upstream- Circ: Downstream Axial Downstréam Circ:

0% 100%

100%

30% N/A NfA

N/A.

(0+0%100+100}/4=50. Code Coverage Total |

50%

| Best effort coverage (Max 25%)

7.5%

1 C/v' de Coverage réfers to the maximum percentage ‘of the requrred ‘examination volume thatis

effectwely exammed with the qualified exammat[on prccedure






