Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402

CNL-17-013

January 31, 2017

10 CFR 50.55a

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Subject:

Reference:

Browns Ferry Nuclear Plant, Unit 3
Renewed Facility Operating License No. DPR-68
NRC Docket No. 50-296

Browns Ferry Nuclear Plant Unit 3, American Society of Mechanical
Engineers Boiler and Pressure Vessel Code Section Xl, Inservice
Inspection (ISI) Program, Unit 3 Third Ten Year Interval Request for Relief
for 3-1S1-28 and 3-IS1-29

1.TVA letter to NRC, “American Society of Mechanical Engineers, Code
Section Xl Inservice Inspection Program for the Unit 1Second Ten-Year
Inspection Interval, Unit 2 Fourth Ten-Year Inspection Interval and Unit 3
Third Ten-Year Inspection Interval, Request For An Alternative ISI-45,”
dated September 12, 2014 (ML14260A365)

2.NRC letter to TVA, “Browns Ferry Nuclear Plant, Units 1, 2, and 3 - Relief
from the Requirements of American Association of Mechanical Engineers
Code Section Xl Inservice Inspection Program, Request for an Alternative
ISI-45 (TAC Nos. MF4854, MF4855, and MF4856),” dated August 6, 2015
(ML15191A372)

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 50.55a,

"Codes and Standards," paragraphs (g)(5)(iii) and (g)(6), Tennessee Valley Authority (TVA)
is submitting a relief request for Nuclear Regulatory Commission (NRC) approval for the
Browns Ferry Nuclear Plant (BFN) Unit 3 third ten-year inspection (I1Sl) interval. The

BFN Unit 3 third ten-year inspection interval ended on January 31, 2016. In References 1
and 2 the NRC approved a relief request to align the ISl interval dates for BFN

Units 1, 2, and 3.
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Enclosure 1 provides relief request 3-1SI-28 that requests relief from the requirements of
the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV)
Code, Section XI, "Rules for Inservice Inspection of Nuclear Power Plant Components,
ASME Code Class 1, Table IWB-2500-1, which requires a volumetric examination of
essentially 100 percent (%) of the volume. The specific item numbers from

Table IWB-2500-1, for which relief is requested, are shown in Enclosure 1.

Similarly, Enclosure 2 provides relief request 3-1SI-29 that requests relief from the
requirements of the ASME B&PV Code, Section Xl, "Rules for Inservice Inspection of
Nuclear Power Plant Components, ASME Code Class 1, Table IWB-2500-1, ASME Code
Class 2, Table IWC-2500-1, and Table 1 to Code Case N-577, Section N-577-2500 which
require a volumetric examination of essentially 100% of the weld volume. The specific item
numbers from Tables IWB-2500-1 IWC-2500-1, and Table 1 to Code Case N-577 for which
relief is requested, are shown in Table 1 of Enclosure 2.

The ASME B&PV Code, Section Xl, 2001 Edition through 2003 Addenda is the code of
record for BFN Unit 3.

The definition of “essentially 100%” is provided by NRC Information Notice 98-42,
“Implementation of 10 CFR 50.55a(g) Inservice Inspection Requirements,” and

Code Case N-460, “Alternative Examination Coverage for Class 1 and Class 2 Welds,
Section Xl, Division 1,” which requires examination coverage of “more than 90 percent of the
specified examination volume” in lieu of “essentially 100%.”

10 CFR 50.55a(g)(6) authorizes the NRC to grant relief for determinations under

10 CFR 50.55a(g)(5) when Code requirements are impractical. TVA is requesting relief on
the basis that the Code-required “essentially 100%” examination coverage is impractical due
to physical obstructions and limitations imposed by design, geometry, or physical
obstructions for the welds and associated components listed in Table 1 to Enclosure 1 and
Table 1 to Enclosure 2. As an alternative, TVA has invoked ASME Section X| Code

Case N-460, which states: “when the entire examination volume or area cannot be
examined due to interference by another component or part geometry, a reduction in
examination coverage on any Class 1 or Class 2 weld may be accepted provided the
reduction in coverage for that weld is less than 10%.” Therefore, TVA is requesting relief
only for those welds that were inspected and received Code examination coverage of 90%
or less.

Examination coverage of greater than 90% was not achieved for the welds listed in the
proposed relief requests and the applicable coverage percentage is specified in the relief
request for each weld (Table 1 to Enclosure 1 and Table 1 to Enclosure 2). The
examination coverage achieved for the subject welds in conjunction with acceptable
examinations provides reasonable assurance that unallowable flaws do not exist in the
subject component welds and that the welds are acceptable for service. Thus, an
acceptable level of quality and safety was achieved and public health and safety was not
endangered by allowing the proposed alternative examination coverage in lieu of the Code
requirement.
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Enclosure 1
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

Summary

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 50.55a, "Codes and
Standards," paragraphs (g)(5)(iii) and (g)(6), the Tennessee Valley Authority (TVA) is requesting
relief from weld examination coverage requirements specified in the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV) Code, Section XI for nine
reactor pressure vessel (RPV) nozzle-to-vessel full penetration weld and one inside radius
section. Ultrasonic (UT) examinations were performed during the third ten-year interval. This
relief is requested for the Browns Ferry Nuclear Plant (BFN) Unit 3 third ten-year inspection
interval which began November 19, 2012 and ended January 31, 2016.

ASME Code Components Affected:

Relief is requested for the following RPV nozzle-to-vessel full penetration welds:

N1B-NV
N4A-NV
N4B-NV
N4C-NV
N4D-NV
N4E-NV
N4F-NV
N8A-NV
N9-NV

N10-NV

Relief is also requested for the following RPV inside radius weld:
e N10-IR
Refer to Table 1 of this enclosure for additional weld information.

ASME Code Class:

ASME Code Class 1 (Equivalent)

Section Xl Edition:

2001 Edition, 2003 Addenda
Code Table:

IWB-2500-1

CNL-17-013 E1-10f6



Enclosure 1
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

Code Examination Cateqgory:

B-D, “Full Penetration Welds of Nozzles in Vessels”

Code Examination Item Number:

B3.90, “Reactor Vessel Nozzle-to-Vessel Welds” and B3.100, “Nozzle Inside Radius Section”

Code Requirements from Which Relief Is Requested:

ASME Section Xl, Table IWB-2500-1, Examination Category B-D, Item No. B3.90 and B3.100
requires a volumetric examination of essentially 100 percent (%) of the weld and adjacent base
material and inside radius as depicted in Figure IWB-2500-7.

Relief is requested from the requirement of ASME Section XI Code, Table IWB-2500-1,
Examination Category B-D, Item No. B3.90 and B3.100 to perform essentially 100% volumetric
examination of the weld and adjacent base material.

As an alternative, TVA has invoked ASME Section XI Code Case N-460, which states: “when
the entire examination volume or area cannot be examined due to interference by another
component or part geometry, a reduction in examination coverage on any Class 1 or Class 2
weld may be accepted provided the reduction in coverage for that weld is less than 10%.”
Therefore, TVA is requesting relief only for those welds that were inspected and received Code
coverage of 90% or less.

Reason for Request:

The design configuration of the RPV nozzle-to-vessel weld areas precludes a UT examination of
greater than 90% of the required volume. It is not possible to perform the volumetric UT from
both sides of each weld due to the configuration of these components. The component design
configuration and single side access limits UT examination coverage of the welds to the
percentages listed in Table 1 of this enclosure. The achieved examination coverage for these
components ranged from 25% to 90% of the required examination volume.

Proposed Alternative and Basis for Use:

TVA performed the UT examinations of the welds listed in Table 1 to the maximum extent
practical for the component design configuration of the RPV nozzle-to-vessel welds and inner
radius sections.

In order to examine the weld in accordance with the ASME Code requirements, the RPV would
require extensive design modifications. The physical arrangement of the nozzle-to-vessel welds
precludes UT examination from the nozzle side. The limitations are inherent to the nozzle-to-
vessel weld design. UT scanning from the inner nozzle surfaces is ineffective due to the weld
location and the asymmetrical inside surface where the nozzle and vessel converge.

The blend radius of the weld restricts the scanning movement and/or transducer contact. The
areas receiving little or no examination coverage are located toward the outside surface of the

CNL-17-013 E1-20f6



Enclosure 1
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

reactor vessel in the general area of the nozzle outside blend radius. Degradation, if present, at
the inside surface or inner 15% volume would have been detected by the performed UT
examinations.

The welds were examined with the latest techniques, procedures, equipment, and personnel
qualified to the requirements of the Performance Demonstration Initiative (PDI) Program, in
accordance with the requirements of the 2001 Edition through 2003 Addenda of the

ASME Code.

UT examination of the subject areas to the maximum extent practical for the design of the
nozzle-to-vessel weld joints provides an acceptable level of quality and safety. Since the inner
15% thickness was fully examined for nozzle to vessel welds and 90% of the

N10 inner radius was fully examined detectable degradation, if present, would have been
identified by the performed UT examinations. As a result, reasonable assurance of operational
readiness of the subject welds has been provided by the performed UT examinations.

Therefore, pursuant to 10 CFR 50.55a(g)(5)(iii), TVA requests that relief be granted for the
BFN Unit 3 third ten-year inspection interval.

Implementation Schedule:

This request for relief is applicable to the Unit 3, third ten-year interval which began on
November 19, 2012 and ended January 31, 2016.

The welds and inner radius sections described above are listed in Table 1 of this enclosure. The
welds and inner radius sections were examined during the second and third periods
(Cycle 15 - Spring 2012 and Cycle 16 - Spring 2014 respectively) of the third ten-year internal.

Precedent:

This request for relief is similar to the following TVA relief requests for BFN and approved by the
NRC:

o 3-ISI-23, NRC approved by letter dated September 24, 2008 (ML082480573)

o 3-ISI-26, NRC approved by letter dated March 14, 2012 (ML12018A086)

e 3-ISI-7, NRC approved by letter dated February 27, 2008 (ML080520006)

o 3-ISI-14 and 3-ISI-15, NRC approved by letter dated February 11, 2004 (ML040420355)
o 2-|SI-28, NRC approved by letter dated May 29, 2013 (ML13120A180)

CNL-17-013 E1-30f6



Enclosure 1
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

Attachments to Enclosure 3:

Attachment A - Sketches:

3-IS1-0220-C-1, RPV Nozzle Locations

SK-B3001, Reactor Pressure Vessel Assembly

SK-B3017, Weld Detail Recirculation Outlet Nozzle N1

SK-B3018, Weld Detail Recirculation N2, N3, N4, &N5 Nozzles

SK-B3019, Weld Detail Jet Pump Instrument Nozzle N8

SK-B3020, Weld Detail CRD Hydraulic Control Nozzle N9

SK-B3022, Weld Detail Differential Pressure and Liquid Control Nozzle N10

Attachment B - Examination Data Reports:

The documents in Appendix B of Enclosure 3 consists of the data sheets that provide the
examination volume calculations for the subject limited volume examinations and are taken from
the below examination data reports are available for NRC review.

N1B-NV
N4A-NV
N4B-NV
N4C-NV
N4D-NV
N4E-NV
N4F-NV
N9-NV

N10-NV
N10-IR

N8A-NV

CNL-17-013 E1-40f6



Enclosure 1

Tennessee Valley Authority - Browns Ferry Nuclear Plant Unit 3

Request for Relief 3-1S1-28

Table 1

Weld Number
(Description)

Nominal Size
(NPS)

Sketch
(Report Number)

Examination
Coverage
Percent (Nearest
%)

Unit/Cycle
Inspection
Performed

Nozzle
Material

Weld Material

Comments

N1B-NV
(Recirc Outlet)

28”

SK-B3017
(VE-12-010)

25

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. The
alternative examination volume defined in Code Case N-613-1 which reduces the
area to be examined per IWB-2500-7 to the weld plus a 1/2” on each side was
applied. Coverage obtained during radial scans was limited due to the nozzle and
weld configuration. There were no recordable indications.

N4A-NV
(Feedwater)

12u

SK-B3018
(VE-12-011)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration, proximity of N11A nozzle, and crown configuration of circumferential
weld C-3-4 for a distance of 28.69 degrees. There were no recordable indications.

N4B-NV
(Feedwater)

127

SK-B3018
(VE-12-013)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration and crown configuration of circumferential weld C-3-4 for a distance of
28.69 degrees. There were no recordable indications.

N4C-NV
(Feedwater)

12u

SK-B3018
(VE-12-015)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration and crown configuration of circumferential weld C-3-4 for a distance of
28.69 degrees. There were no recordable indications.

N4D-NV
(Feedwater)

127

SK-B3018
(VE-12-017)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration, proximity of N11B nozzle, and crown configuration of circumferential
weld C-3-4 for a distance of 28.69 degrees. There were no recordable indications.

N4E-NV
(Feedwater)

12u

SK-B3018
(VE-12-019)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration and crown configuration of circumferential weld C-3-4 for a distance of
28.69 degrees. There were no recordable indications.

CNL-17-013
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Enclosure 1

Tennessee Valley Authority - Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

Table 1

Weld Number
(Description)

Nominal Size
(NPS)

Sketch
(Report Number)

Examination
Coverage
Percent (Nearest
%)

Unit/Cycle
Inspection
Performed

Nozzle
Material

Weld Material

Comments

N4F-NV
(Feedwater)

127

SK-B3018
(VE-12-021)

32

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of

10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible. Code
Case N-613-1 was applied which reduces the area to be examined per IWB-2500-7
to the weld plus a 1/2” on each side. Coverage obtained was limited due to nozzle
configuration and crown configuration of circumferential weld C-3-4 for a distance of
28.69 degrees. There were no recordable indications.

N8A-NV
(Jet Pump Instrumentation)

SK-B3019
(UT-14-057)

77

U3C16
(Spring 2014)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of
10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible.
Code Case N-613-1 was applied which reduces the area to be examined per
IWB-2500-7 to the weld plus a 1/2” on each side. Coverage obtained was
limited due to nozzle configuration and nozzle blend radius. There were no
recordable indications.

N9-NV
(CRD)

SK-B3020
(VE-12-029)

27

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of
10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible.
Code Case N-613-1 was applied which reduces the area to be examined per
IWB-2500-7 to the weld plus a 1/2” on each side. Coverage obtained was
limited due to nozzle configuration and permanent insulation support ring for
a distance of 92 degrees. There were no recordable indications.

N10-NV
(SLC)

SK-B3022
(VE-12-030)

74

U3C15
(Spring 2012)

A508 CL2

E9016G

This ultrasonic examination was performed in accordance with the criteria of
10 CFR 50.55a(b)(2)(xv)(G) and the minimum coverage requirements of

10 CFR 50.55a(b)(2)(xv)(K) was achieved to the maximum extent possible.
Code Case N-613-1 was applied which reduces the area to be examined per
IWB-2500-7 to the weld plus a 1/2” on each side. Coverage obtained was
limited due to nozzle configuration and permanent insulation support bracket.
There were no recordable indications.

N10-IR
(SLC)

SK-B3022
(VE-12-031)

90

U3C15
(Spring 2012)

A508 CL2

E308/E309

Nozzle to vessel weld (SLC Nozzle Inside Radius) was examined using a 65
and 70 degree shear wave mode. The examination was conducted from the
vessel outside diameter surface. Scanning was restricted due to nozzle
configuration. This weld was examined using PDI qualified personnel,
procedures, and equipment. There were no recordable indications.

CNL-17-013
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Enclosure 2

TENNESSEE VALLEY AUTHORITY
Browns Ferry Nuclear Plant, Unit 3
Request for Relief 3-1S1-29

Summary:

In accordance with 10 CFR 50.55a, "Codes and Standards," paragraphs (g)(5)(iii) and (g)(6),
TVA is requesting relief from weld examination coverage requirements specified in the
ASME B&PV Code, Section Xl for ten full penetration austenitic stainless piping welds. UT
was performed during the third ten-year interval. This relief is requested for BFN Unit 3 third
ten-year inspection interval which began November 19, 2012 and ended January 31, 2016.

ASME Code Components Affected Welds:

Relief is requested for the following welds:
Four Residual Heat Removal (RHR) System full penetration piping welds;

DRHR-3-12
DRHR-3-19
DSRHR-3-5A
TRHR-3-191

One Reactor Water Recirculation (RECIRC) System full penetration piping weld:
e GR-3-63
Two High Pressure Coolant Injection (HPCI) full penetration piping welds:

e HPCI-3-019-018 (Pre-Service)
o HPCI-3-019-019 (Pre-Service)

Three Reactor Water Cleanup (RWCU) System full penetration piping welds:
¢ RWCU-3-001-070

o RWCU-3-007-003 (Pre-Service)

e RWCU-3-007-011 (Pre-Service)

Refer to Table 1 of this enclosure for additional weld information.

ASME Code Class:

ASME Code Class 1 and Class 2 (Equivalent)

Section Xl Edition:

2001 Edition, 2003 Addenda

CNL-17-013 E2-10f7



Enclosure 2
TENNESSEE VALLEY AUTHORITY

Browns Ferry Nuclear Plant, Unit 3
Request for Relief 3-1S1-29

Code Tables:

Code Case N-577, N-577-2500, Table 1
IWB-2500-1

IWC-2500-1

Code Examination Categories:

R-A, Risk Informed Piping Examinations
B-J, Pressure Retaining Welds in Piping
C-F-2, Pressure Retaining Welds in Carbon or Low Alloy Steel

Code Examination Item Numbers:

R1.11, Elements Subject to Thermal Fatigue

R1.16, Elements Subject to intergranular stress corrosion cracking (IGSCC)
B9.11, Circumferential Welds

C3.20, Circumferential Welds

Code Requirements from Which Relief Is Requested:

Code Case N-577-1, Section N-577-2500, Table 1, Examination Categories R1.11 and R1.16
require volumetric examination of 100% of the weld and adjacent base material as depicted in
Figure IWB-2500-8(c), Tables IWB-2500-1 and IWC-2500-1 requires volumetric examination of
essentially 100% of the weld length.

Relief is requested from the requirement of ASME Section XI Code, Table IWB-2500-1,
Examination Categories R-A, B-J, and C-F-2, Item Nos. R1.11, R1.16, B9.11, and C3.20 to
perform essentially 100% volumetric examination of the weld and adjacent base material.

As an alternative, TVA has invoked ASME Section XI Code Case N-460, which states: “when
the entire examination volume or area cannot be examined due to interference by another
component or part geometry, a reduction in examination coverage on any Class 1 or Class 2
weld may be accepted provided the reduction in coverage for that weld is less than 10%.”
Therefore, TVA is requesting relief only for those welds that were inspected and received Code
coverage of 90% or less.

Reason for Request:

The design configurations of the listed welds preclude a UT examination of greater than 90% of
the required volume. lItis not possible to perform the volumetric UT from both sides of each
weld due to the configuration of these components. The component design configuration limits
UT examination coverage of the welds to the percentages shown in Table 1 based on limitations
discussed in Table 1. The achieved examination coverage for these components ranged from
30% to 89% of the required examination volume.

CNL-17-013 E2-20f 7



Enclosure 2
TENNESSEE VALLEY AUTHORITY
Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29

Proposed Alternative and Basis for Use:

TVA performed the UT examination of the welds listed in Table 1 to the maximum extent
practical for the component design configuration of the piping welds.

The welds were examined with the latest UT techniques, procedures, equipment, and personnel
qualified to the requirements of the PDI Program. These examinations were of the accessible
areas to the maximum extent practical due to the design configuration of the weld joints.

The "Comments" column of Table 1 of this enclosure describes coverage limitations due to the
inability to examine welds from both sides, when applicable.

These examinations provide an acceptable level of quality and safety because the information
and data obtained provides sufficient information to judge the overall integrity of the piping
welds. Additionally, these welds are part of a larger population of welds examined for which the
required examination coverage is attained. When considered in aggregate with the entire
sample population, an adequate level of inspection was performed to provide reasonable
assurance that a pattern of IGSCC degradation that, if present, could affect the overall integrity
of the components would be detected. The performed examinations provide an acceptable
level of quality and safety.

Therefore, pursuant to 10 CFR 50.55a(g)(5)(iii), TVA requests that relief be granted for the
BFN Unit 3 third ten-year ISl inspection interval limited examinations.

Implementation Schedule:

This request for relief is applicable to the Unit 3, third ten-year Interval which began on
November 19, 2005, and ended on February 1, 2016.

The welds described above are listed in Table 1 of this enclosure. The welds were examined
during the second inspection period (Cycle 15 - Spring 2012), and the third inspection period
(Cycle 16 - Spring 2014) of the third ten-year inspection interval.

Precedent:

This request for relief is similar to the following TVA relief requests for BFN and approved by
NRC:

e 3-I1SI-25, NRC approved by letter dated January 20, 2012 (ML12003A081)
o 3-I1SI-22, NRC approved by letter dated May 20, 2008 (ML080080524)
o 3-I1SI-12, NRC Approved by letter dated August 3, 2006 (ML061560090)

CNL-17-013 E2-3of 7



Enclosure 2
TENNESSEE VALLEY AUTHORITY
Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29

Attachments to Enclosure 4:

Attachment A - Inservice Inspection Drawings:

¢ 3-1S1-0330-C-1
¢ 3-1S1-0328-C-2
¢ 3-1S1-0332-C-1
e 3-1SI-0332-C-2
e 3-CHM-2407-C-2

Attachment B - Examination Data Reports:

The documents in Appendix B of Enclosure 4 consists of the data sheets that provide the
examination volume calculations for the subject limited volume examinations and are taken from
the examination data reports. Full copies of the examination data reports are available for NRC
review.

o UT 12-024
e UT-12-031
e UT-14-039
o UT-14-027
e UT-14-031
e UT-14-036
e UT-14-001
e UT-14-002
e UT-12-046
o UT-12-047

CNL-17-013 E2-40f 7



Enclosure 2

Tennessee Valley Authority - Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29
Table 1

Weld Number
(System)

IGSCC
Category

Nominal
Pipe Size
(NPS)

Examination
Coverage
Percent
(Nearest %)

ISI Drawing

Number Unit / Cycle

Inspection
Performed

Joint
Configuration
(Weld Report)

Weld Material

Comments

DRHR-3-12

(RHR System)

24"

A182 F304 Flued
Head to A351 CF8M
Cast Valve.

3-1S1-0330-C-1 30 U3C15

(UT-12-031)

ER308

Examination coverage limitations are due to the physical configuration of a wrought
fluted head penetration to a cast valve configuration that restricts the ultrasonic
examination on both sides of the weld. This configuration limited the scan surface to
only a portion of the fluted head side of the weld. Examinations were conducted in
accordance with an ASME Section XI, Appendix VIII qualified generic PDI
procedure, PDI-UT-2, for austenitic metal welds. The qualified procedure requires
examination techniques be applied that are intended to interrogate the far side of the
weld. However, the generic ultrasonic procedure (or any other existing procedure) is
not qualified for detection of flaws on the far side of the weld in austenitic material.
Therefore, no examination credit was applied for the far side of the weld that was
inaccessible. The ultrasonic examination was conducted to the maximum extent
practical. There were no recordable indications.

DRHR-3-19

(RHR System)

20"

A403 WP304 Tee to

U3C16 | A358 GR304 Pipe

3-1S1-0330-C-1 59

(UT-14-039)

ER308

Examination coverage limitations are due to the physical configuration of a tee to
pipe configuration that restricts the ultrasonic examination on both sides of the weld.
This configuration limited the scan surface to only a portion of the tee side of the
weld. Examinations were conducted in accordance with an ASME Section XI,
Appendix VIl qualified generic PDI procedure, PDI-UT-2, for austenitic metal welds.
The qualified procedure requires examination techniques be applied that are
intended to interrogate the far side of the weld. However, the generic ultrasonic
procedure (or any other existing procedure) is not qualified for detection of flaws on
the far side of the weld in austenitic material. Therefore, no examination credit was
applied for the far side of the weld that was inaccessible. The ultrasonic examination
was conducted to the maximum extent practical. There were no recordable
indications.

DSRHR-3-5A

(RHR System)

24"

A358 GR304 Pipe to

USC16 | A403 WP304 Elbow.

3-1S1-0330-C-1 76

(UT-14-027)

ER308

Examination coverage limitations are due to the physical configuration of this pipe to
elbow weld. This configuration limited the scan surface to a portion of the pipe side
of the weld due to adjacent weld DSRHR-3-5 that limited axial coverage.
Examinations were conducted in accordance with an ASME Section XI, Appendix
VIII qualified generic PDI procedure, PDI-UT-2, for austenitic metal welds. There
were no recordable indications.

CNL-17-013
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Enclosure 2

Tennessee Valley Authority - Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29
Table 1

Weld Number
(System)

IGSCC
Category

Nominal
Pipe Size
(NPS)

Examination
Coverage
Percent
(Nearest %)

ISI Drawing

Number Unit / Cycle

Inspection
Performed

Joint
Configuration
(Weld Report)

Weld Material

Comments

TRHR-3-191

(RHR System)

20"

A351 CF8M Valve to
A234 GR WPB
Elbow

3-1S1-0330-C-1 54 u3C16

(UT-14-031)

ER308

Examination coverage limitations are due to the physical configuration of a Cast
Stainless Steel Valve to a Carbon Steel Elbow configuration that restricts the
ultrasonic examination on both sides of the weld. This configuration limited the scan
surface to the Elbow side of the weld. Examinations were conducted in accordance
with an ASME Section XI, Appendix VIII qualified generic procedure for dissimilar
metal welds, EPRI-DMW-PA-1. The qualified procedure requires examination
techniques be applied that are intended to interrogate the far side of the weld.
However, the generic ultrasonic procedure (or any other existing procedure) is not
qualified for detection of flaws on the far side of the weld in austenitic material.
Therefore, no examination credit was applied for the far side of the weld that was
inaccessible. The ultrasonic examination was conducted to the maximum extent
practical. There were no recordable indications.

GR-3-63

(RECIRC System)

28"

A358 TP 304
stainless steel Pipe
to A351 CF8 Cast
steel Valve.

3-1S1-0328-C-2 50 U3C15

(UT-12-024)

ER308

Examination coverage limitations are due to the physical configuration of this pipe to
cast valve configuration that restricts the ultrasonic examination to one side of the
weld. Examinations were conducted in accordance with an ASME Section XI,
Appendix VIl qualified generic PDI procedure, PDI-UT-2, for austenitic metal welds.
The qualified procedure requires examination techniques be applied that are
intended to interrogate the far side of the weld. However, the generic ultrasonic
procedure (or any other existing procedure) is not qualified for detection of flaws on
the far side of the weld in austenitic material. Therefore, no examination credit was
applied for the far side of the weld that was inaccessible. The ultrasonic examination
was conducted to the maximum extent practical. There was no change in the
existing indication when compared to the previous examination for this IGSCC
Category E weld. Two indications were identified. Both were acceptable by
evaluation and subsequent examinations were performed.

RWCU-3-001-070

(RWCU System)

A403 WP304
stainless steel
Sweep-o-let to A351
CF8M Cast Valve.

3-1S1-0332-C-1 49 u3C16

(UT-14-036)

ER308L

Examination coverage limitations are due to the physical configuration of a wrought
piping branch connection to a cast valve configuration that restricts the ultrasonic
examination on both sides of the weld. This configuration limited the scan surface to
only a portion of the branch connection side of the weld. Examinations were
conducted in accordance with an ASME Section Xl, Appendix VIII qualified generic
PDI procedure, PDI-UT-2, for austenitic metal welds. The qualified procedure
requires examination techniques be applied that are intended to interrogate the far
side of the weld. However, the generic ultrasonic procedure (or any other existing
procedure) is not qualified for detection of flaws on the far side of the weld in
austenitic material. Therefore, no examination credit was applied for the far side of
the weld that was inaccessible. The ultrasonic examination was conducted to the
maximum extent practical. There were no recordable indications.

CNL-17-013
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Enclosure 2

Tennessee Valley Authority - Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29

Table 1
. ISI Drawing Examination .
Weld Number IGSCC N_omln_al Number Coverage Unit / C)_(cle Joint .
Pipe Size Inspection . . Weld Material Comments
(System) Category (NPS) Percent Performed Configuration
(Weld Report) | (Nearest %)
» SA106 GR B Pipe to ER7056 Pre-Service Exam. Examination coverage limitations are due to the physical
HPCI-3-019-018 N/A 10 3-CHM-2407-C-2 87 usc1e SA105 Flange configuration of this pipe to flange weld that restricts the ultrasonic examination to
one side of the weld. No examination on flange side could be performed due to the
(HPCI System) (UT-14-001) configuration resulting in a single sided exam. Examinations were conducted in
accordance with an ASME Section XI, Appendix VIl qualified generic PDI
procedure, PDI-UT-1. RT was acceptable. Voluntary pre-service UT and MT were
performed. There were no recordable indications.
” SA 216 WCB Valve ER70S6 Pre-Service Exam. Examination coverage limitations are due to the physical
HPCI-3-019-019 N/A 10 3-CHM-2407-C-2 78 U3c16 to SA106 GR B Pipe configuration of this valve to pipe weld that restricts the ultrasonic examination to one
side of the weld. No examination on flange side could be performed due to the
(HPCI System) (UT-14-002) configuration resulting in a single sided exam. Examinations were conducted in
accordance with an ASME Section Xl, Appendix VIII qualified generic PDI
procedure, PDI-UT-1. RT was acceptable. Voluntary pre-service UT and MT were
performed. There were no recordable indications.
» A420 GR WPL1 Tee ER70S6 Pre-Service Exam. N-UT-76. Examination coverage limitations are due to the
RWCU-3-007-003 N/A 4 3-I1S1-0332-C-2 58 U3C15 to ASTM A333 GR 1 physical configuration of this valve to pipe weld that limits circumferential scanning to
Pipe one side at the tee. RT and PT was acceptable. Voluntary pre-service UT performed.
(RWCU System) (UT-12-046) There were no recordable indications.
” SA105 Valve to ER70S6 Pre-Service Exam. N-UT-76. PT Performed. Examination coverage limitations are
RWCU-3-007-011 N/A 4 3-1S-0332-C-2 89 U3c1s ASTM A333 GR 1 due to the physical configuration of this valve to pipe weld that limits circumferential
Pipe scanning to one side at the valve. RT and PT was acceptable. Voluntary pre-service
(RWCU System) (UT-12-047) UT performed. There were no recordable indications.

CNL-17-013
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Enclosure 3
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1S1-28

Attachment A
Sketches

3-1S1-0220-C-1, RPV Nozzle Locations
SK-B3001, Reactor Pressure Vessel Assembly
SK-B3017, Weld Detail Recirculation Outlet Nozzle N1
SK-B3018, Weld Detail Recirculation N2, N3, N4, & N5 Nozzles
SK-B3019, Weld Detail Jet Pump Instrument Nozzle N8
SK-B3020, Weld Detail CRD Hydraulic Control Nozzle N9

SK-B3022, Weld Detail Differential Pressure and Liquid Control Nozzle N10

CNL-17-013
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CNL-17-013

Enclosure 3
Tennessee Valley Authority
Browns Ferry Nuclear Plant Unit 3
Request for Relief 3-1SI-28
Attachment B

Examination Data Reports:

VE-12-10, N1B-NV
VE-12-11, N4A-NV
VE-12-13, N4B-NV
VE-12-15, N4C-NV
VE-12-17, N4D-NV
VE-12-19, NAE-NV
VE-12-21, N4F-NV
VE-12-29, N9-NV
VE-12-30, N10-NV
VE-12-31, N10-IR

UT-14-057, N8A-NV



Ultrasonic Examination

000171

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00160-1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-010

Workscope: ISl Work Order No.: 3-51-4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./Item: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-1S1-0328-C-02 Description: SHL - NOZ
System ID: 329 - Reactor Vessel
Component ID: N1B-NV Size/Length: 28/ Thickness/Diameter: 6.6/28
Limitations: Limitattions due to joint design and configuration
Comments:

See Original report book for UT data. 25.27% coverage attained. No recordable Iindications noted.

Results: Accept V| Reject [7] info {7

Percent Of Coverage Obtained > 90%: NO Reviewed Previous Data: YES

Examiner Level Signature Date | Reviewer Signature Date
Mazyck, Edward 4/19/2012 | Damon Priestliey ” 4/23/2012

xaminer Level NyA Signature Date | Site Review ignature Date
F.W.Froscello Jr. : A/ . 5/7/2012
her Level N/A Signature Date | ANII Review 0 ﬂ Signature Date

NA Sam Flood 4/24/2012




Utility: TVA

UT Coverage Data Sheet
AREVA

Piant: Browns Ferry

| Unit: 3 Weld ID: N1B-NV

Report No.: 3-TVA-N1B-NV

Coverage Data Sheet No.: CDS-01

Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100% t

Total examination Area = 38.28 in®
1% Limitation = 24.68 in®
Area Covered = 13.60 in®
Total Examination Coverage = 35.53%

Area of limitotion

50" RL coveroge

8uc¢000

Page & of 10

Vo-21-3/




A Report No.: 3-TVA-N1B-NV

UT Coverage Data Sheet

AREVA Coverage Data Sheet No.: CDS-02

Utility: TVA | Plant: Browns Ferry

| Unit: 3 Weld ID: N1B-NV | Configuration: Nozzle to Shell

Circumferential Examination Coverage

Circ. Examination Coverage
Quter 85%t exam coverage

Total examination Area = 35.58 in®
Area of Limitation = 35.58 in?
Area Examined = 0.00 in?

Total Area Examined / Total Area = 0.00%

Total Examination Coverage:

0.00 in?/ 35.58 in®= 0.00%

Inner 15% Circ. Exam Coverage

Total examination Area = 2.70 in®
Total Examination Coverage =2.70 in®
Total Examination Coverage =100%

60c¢000

Page 9 of 10
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A

RPV Coverage Work Sheet Report Number: 3-TVA-N1B-NV
AREVA
Customer Information Component Information
Utility: TVA Plant; BFN Unit: 3 | Outage: U3R15 Weld ID: N1B-NV Work Sheet Number: CWS-01

60°RL Radial Scan (N-UT-78-0005) 100% t volume

B60°RL Circ Scan {N-UT-78-0005) 85% t volume

Circ Scan (54-1S1-850-007)
Inner 15% t volume (Modeled)

Thickness {ts) Inches 6.60 Thickness {ts) Inches 6.60 Thickness (ts) Inches 8.60
Weld Width Inches 2.15 Weid Width Inches 2.15 Weld Width Inches 215
Code Case N-613-1 Code Case N-613-1 Exam Area{(ABCDEFGHI)in? 38.28
Exam Area (ABCDEF GH I)in? 38.28 Exam Area{ABCDEFGHI)in? 38.28 Inner 15% t area in® 2.70
Area Scanned in? 13.60 Upper 85% t area in? 35.59 Area Scanned 2.70
Percentage of Area Scanned 35.53 Area Scanned 0.G0 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 35.53 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Velume 15.00

Total Coverage Radial and Circ Scans: (35.53% + 0.00% + 15.00%) + 2 = 25.27%

{See Radial and Circumferential coverage sheets for more detail.}

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds {N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld

configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above {N-UT-78-0005} and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parallel and tangential direction to the weld. Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-151-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the paraliel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2007-2686.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans

the nozzie and weld configuration.

performed, is a conservative estimate derived from the physical timitation caused by

The exam/coverage area calculations were derived from a CAD drawing based on the available dimensions from TVA supplied drawing number 131840,

Examiner: Nathan Bauman

Level: il

Date: 04/19/12

Level: ||

Reviewed By; Victor Morton
Sign: .
&

Date: 04/19/12

Examiner; Edward P. Mayzck .
sign: Z : : : { -Level. 1]

Date: 04/19/12

Page 10 of 10

076000

U3~ ¢~



Ultrasonic Examination

000173

Site/Unit; BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00175-ISI-BFN3 Procedure Rev.: 5 Report No.: VE-12-011
Workscope: ISl Work Order No.: 3-51-4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./ltem; B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-1S1-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4A-NV Size/Length: 12/ Thickness/Diameter: 6.6/12
Limitations: Limitations due to joint geometry and configuration.
Comments:
See Original report book for UT data. 32.31% coverage attained. No recordable indications noted.
Results: Accept |v| Reject | | Info [7]
Percent Of Coverage Obtained > 90%: NO Reviewed Previous Data: YES
Examiner Level | Signature Date | Reviewer Signature Date
Gatica, James 4/15/2012 | Damon Priestley 4/21/2012
xaminer Level n/A Signature Date | Site Review i#nature Date
F.W. Froscelio Jr. . 5/7/2012
ther Level N/A Signature Date | ANII Review / Signature Date
NA Daniel Williams 4/22/2012




A UT Coverage Data Shéet
AREVA

Report No.: 3-TVA-N4A-NV

Coverage Data Sheet No.: CDS-01

Utility: TVA Plant: Browns Ferry —[Unit: 3

Weld ID: N4AA-NV Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100%t

Total examination Volume = 2251.203
1% Limitation = 1130.95°
2" Limitation = 0.35°
3" Limitation = 3.16°
Volume Covered = 1116.74 in®
Total Examination Coverage = 49.61%

2B.69

Aesa of limitation

B0 RL Circ coverage

MM\

0-CI -IA
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A Report No.: 3-TVA-N4A-NV

UT Coverage Data Sheet

AREVA Coverage Data Sheet No.: CDS-02

Utility: TVA Plant: Browns Ferry Unit: 3 Weld ID: N4A-NV Configuration: Nozzle to Shell

Radial Examination Coverage
Limitation in N11 nozzle Area
*See Page 9 for Volumetric Details

B RL Circ coveroge

o -¢tl-3IA
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UT Coverage Data Sheet

Report No.: 3-TVA-N4A-NV

Coverage Data Sheet No.: CDS-03

Utility: TVA Piant: Browns Ferry Unit: 3 Weld ID: N4A-NV

I Configuration: Nozzle to Shell

Circumferential Examination

Circ. Examination Coverage 85%t
Total examination Area = 24.38 in®
Area of Limitation = 24.38 in’

Area Examined = 0.00 in®

Total Examination Coverage:

0.00in%/ 24.38 in’ = 0.00%

Lower 15% Circ. Exam Coverage

Total examination Area = 1.73 in’
Total Examination Coverage =1.73 in?
Total Examination Coverage =100%

Total Area Examined / Total Area = 0.00%

Coverage

Area of limitation

60" RL Circ coverage

Mo-TI-3JA

Page 11 of 12
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A

RPV Coverage Work Sheet Report Number: 3-TVA-N4A-NV
Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 { Outage: U3R15 Weld ID: NAA-NV Work Sheet Number: CWS-01
60°RL Radial Scan (N-UT-78-0005) 100% t volume 60°RL Circ Scan (N-UT-78-0005) 85% t volume Circ Scan (54-1S1-850-007)
Inner 15% t voelume (Modeled)
Thickness (ts) Inches 6.60 Thickness (ts) Inches 6.60 Thickness {ts) Inches 6.60
Weld Width Inches 2.50 Weld Width Inches 2.50 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area {ABCDE F G H)in? 26.11
Exam Area(ABCDEFGH l}in® 225120 | Exam Area(ABCDEF GH I)in? 26.11 Inner 15% t area in? 1.73
Area Scanned in® 1116.74 | Upper 85% t volume in? 2438 Area Scanned 1.73
Percentage of Area Scanned 49.61 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.61 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.61 + 0.00% + 15.00%) + 2 = 32.31%

{See Radial and Circumferential coverage sheets for more detail.)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell wetds {N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld

configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above {N-UT-78-0005} and has been demonstrated for detection of fiaws located in
the upper 85%-t of the weld and base material when scanning in the parallel and tangential direction to the weld, Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-1S1-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2603-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by

the nozzle and weld configuration..

{
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Ultrasonic Examination

000178

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00176-1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-013
Workscope: ISl Work Order No.: 3-81-4.6.G Page: of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./Item: B-D/B3.90 -Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-181-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4B-NV Size/Length: 12/ Thickness/Diameter: 6.6/12
Limitations: Limitations due to joint design and configuration
Comments:
See Original report book for UT data. 32.38% coverage attained. No recordable indications noted.
Results: Accept |v| Reject | | info | |
Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level || Signature Date | Reviewer Signature Date
Gatica, James 4/18/2012 | Damon Priestley 4/21/2012
xaminer Level n/A Signature Date | Site Review Date
A F.W. Froscello jr. ~ 5/7/2012
ther Level N/A Signature Date | ANIl Review 0 Date

NA

Daniel Williams

4/23/2012




AREVA

Utitity: TVA

Plant: Browns Ferry

UT Coverage Data Sheet

Weld ID: N4B-NV

Report No.: 3-TVA-N4B-NV

Coverage Data Sheet No.: CDS-01

Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100% t

Total examination Volume = 2251.20 in®
1% Limitation = 1130.95 in®
2™ Limitation = 0.35 in°
Volume Covered = 1119.90 in®
Total Examination Coverage = 49.75%

Cro-¢l-3A

Page 9 of 11
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A Report No.: 3-TVA-N4B-NV

UT Coverage Data Sheet

AREVA Coverage Data Sheet No.: CDS-02

Utility: TVA

Weld ID: N4B-NV | Configuration: Nozzle to Shell

Plant: Browns Ferry

Circumferential Examination Coverage

Circ. Examination Coverage
Outer 85%t exam coverage

i
Total examination Area = 24.38 in® M/ L

Area of Limitation = 24.38 in®
Area Examined = 0.00 in? CireweldCa4 —"\| —
Total Area Examined / Total Area

= 0.00%

Total Examination Coverage:

0.00 in?/ 25.06 in’ = 0.00%

~H

S Inner 15%

Inner 15% Circ. Exam Coverage

Total examination Area = 1.73 in? /
Total Examination Coverage =1.73 in®

Area of limitation

N
Total Examination Coverage =100% &\\\ §
60" RL Circ coverage ]
o
. »
1” o
o,
(NS

A 24
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A RPV Coverage Work Sheet Report Number: 3-TVA-N4B-NV
AREVA

Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: NAB-NV Work Sheet Number: CWS-01
B80°RL Radial Scan (N-UT-78-0005) 100% t volume 60°RL Circ Scan (N-UT-78-0005) 85% t volume Circ Scan {54-151-850-007)
Inner 15% t volume (Modeled)
Thickness {ts) Inches 6.60 Thickness (1s) Inches 6.60 Thickness {ts) Inches 6.60
Weld Width Inches 2.50 Weld Width Inches 250 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area (ABCDE FGH l}in? 26.11
Exam Area{ABCDEF GH l)in® 2251.20 | Exam Area (ABCDEFGH I)in? 26.11 nner 15% t area in® 1.73
Area Scanned in® 1119.90 | Upper 85% t area in? 24.38 Area Scanned 1.73
Percentage of Area Scanned 49.75 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.75 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.75% + 0.00% + 15.00%) <+ 2 = 32.38%

{See Radial and Circumferential coverage sheets for more detail.)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds (N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above (N-UT-78-0005) and has been demonstrated for detection of flaws focated in
the upper 85%-t of the weld and base material when scanning in the parallel and tangentiat direction to the weld. Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure {54-fS1-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2003-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by
the nozzle and weld configuration.

The exam/coverage area calculations were derived from a CAD drawing based on the available dimensions from TVA supplied drawing number 131840.

g?‘a"_‘i“e" rge Chapman Level: Il Date: 04/18/12 E?‘a“f'/\"’i f. 31"‘95 gaﬁf E ) Level: Il Date: 04/18/12
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Ultrasonic Examination

000179

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00177-1SI1-BFN3 Procedure Rev.: 5 Report No.: VE-12-015
Workscope: ISl Work Order No.: 3-S1-4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./ltem: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-151-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4C-NV Size/L.ength: 12/ Thickness/Diameter: 6.6/12
Limitations: Limitations due to joint design and configuration
Comments:
See Original report book for UT data. 32.38% coverage attained. No recordable indications noted.
Results: Accept | Reject | | Info | ]
Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level 11 Signature Date [ Reviewer Signature Date
Kleijan, David 4/14/2012 | Damon Priestley 4/23/2012
xaminer Level N/A Signature Date | Site Review Signapye Date
F.W.Froscello Jr. %2 /1 M % . 5772012
ther Level n/A Signature Date | ANII Review / U Signatufe Date
NA Daniel Williams 4/24/2012




AREVA

Utility: TVA

UT Coverage Data Sheet

Plant: Browns Ferry

Report No.: 3-TVA-N4C-NV

Coverage Data Sheet No.: CDS-01

Weld [D: N4C-NV Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100% t

Total examination Volume = 2251.20 in®
1% Limitation = 1130.95 in®
2™ Limitation = 0.35 in°
Volume Covered = 1119.90 in®
Total Examination Coverage = 49.75%

28.69"

Area of limitation

B AL Circ coveraga

Page 9 of 11
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AREVA

Utility: TVA Plant: Browns Ferry

A UT Coverage Data Sheet

Weld ID: N4AC-NV

Report No.: 3-TVA-N4C-NV

Coverage Data Sheet No.: CDS-02

Configuration: Nozzle to Shell

Circumferential Examination Coverage

Circ. Examination Coverage
Outer 85%t exam coverage

Total examination Area = 24.38 in®
Area of Limitation = 24.38 in’
Area Examined = 0.00 in®

Total Area Examined / Total Area = 0.00%

Total Examination Coverage:

0.00 in?/ 24.38 in’= 0.00%

Inner 15% Circ. Exam Coverage

Total examination Area = 1.73 in”
Total Examination Coverage =1.73 in’
Total Examination Coverage =100%

Insulation .~ AN &Eﬂ

Circ weld C-34

Inner 15%

Area of limitation

.

60" RL Circ covercge

S10-T1-3A
9Y¢00U
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A RPV Coverage Work Sheet Report Number: 3-TVA-N4C-NV
Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: N4AC-NV Work Sheet Number: CWS-01
60°RL Radial Scan (N-UT-78-0005) 100% t volume 60°RL Circ Scan (N-UT-78-0005) 85% t volume Circ Scan (54-IS)-850-007}
Inner 15% t volume {Modeled)
Thickness (ts) Inches 6.60 Thickness (ts) Inches 6.60 Thickness (ts) Inches 6.60
Weld Width Inches 2.50 Weld Width inches 2.50 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area(ABCDE FGH l}in? 26.11
Exam Area (ABCDEFGH})in® 225120 | Exam Area{ABCDEF GHI}in? 26.11 Inner 15% t area in? 1.73
Area Scanned in® 1119.90 | Upper 85% tarea in? 24.38 Area Scanned 1.73
Percentage of Area Scanned 49.75 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.75 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.75% + 0.00% + 15.00%) + 2 = 32.38%

{See Radial and Circumferential coverage sheets for more detail.}

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds {(N-UT-78-0005). This procedure has been demonstrated for detection of flaws located

throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained duning radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above (N-UT-78-0005) and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parallet and tangential direction to the weld. Coverage was alsc limited due to nozzte configuration. To achieve additional
coverage in the circumferential scan direction, examinations were aiso performed with a procedure (54-1S1-850-007) qualified for nozzle to shell weid inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2603-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by
the nozzle and weld configuration.

The exam/coverage area calculations were derived from a CAD drawing based cn the available dimensions from TVA supplied drawing number 131840,

Examiner; David Kleinjan

Examiner: Nathan Bauman
N Level: Il Date: 04/14/12 .
Sign: Sign: lJ
o ol ) " J.2KE,

Level: lll Date: 04/14/12

Level: 1l Date: 04/14/12 /
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Ultrasonic Examination

000182

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00178-I1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-017
Workscope: ISl Work Order No.: 3-51-4.6.G Page: 1 of 1
Code:  Section Xl 2001 Ed/2003 Add  Cat./Item: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-181-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4D-NV Size/Length: 12/ Thickness/Diameter: 66/12
Limitations: Limitation=s due to joint design and configuration
Comments:
See Original report book for UT data. 32.31% coverage attained. No recordable indications noted.
Results: Accept |v| Reject | ] Info [}
Percent Of Coverage Obtained > 90%: Yes Reviewed Previous Data: Yes
Examiner Level Signature Date | Reviewer Signature Date
Gatica, James 4/18/2012 | Damon Priestley 4/21/2012
xaminer Level N/A Signature Date | Site Review gnature Date
F.W. Froscello Jr. 5/7/2012
ther Level N/A Signature Date |ANII Review 0 Signature Date
NA Daniel Willlams 4/21/2012




A UT Coverage Data Sheet
AREVA

Report No.: 3-TVD-N4D-NV

Coverage Data Sheet No.: CDS-01

Utility: TVA Plant: Browns Ferry

Weld ID: NAD-NV

Radial Examination Coverage

Radial Exam Coverage 100%t

Total examination Volume = 2251.20°
1% Limitation = 1130.95°
2™ Limitation = 0.35°
3" Limitation = 3.16°
Volume Covered = 1116.74 in°
Total Examination Coverage = 49.61%

28.69

80 RL Circ covaroge

Insulation Suppert Brocket

Page 9 of 12
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A UT Coverage Data Sheet
AREVA

Report No.: 3-TVA-N4D-NV

Coverage Data Sheet No.: CDS-02

Utility: TVA Plant: Browns Ferry Weld ID: NAD-NV

l Configuration: Nozzle to Shell

Radial Examination Coverage
Limitation in N11 nozzle Area
*See Page 9 for Volumetric Details

Areg of limitation

B RL Circ coveroge

L10-C1-9A

88¢000
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A UT Coverage Data Sheet
AREVA

Report No.: 3-TVA-N4D-NV

Coverage Data Sheet No.: CDS-03

Utility: TVA Plant: Browns Femry

I Unit: 3

Weld ID: NAD-NV

Configuration: Nozzle to Shell

Circumferential Examination Coverage

Circ. Examination Coverage 85%t

Total examination Area = 24.38 in’

Area of Limitation = 24.38 in?

Area Examined = 0.00 in?

Total Area Examined / Total Area = 0.00%
Total Examination Coverage:

0.00 in?/ 24.38 in? = 0.00%

Lower 15% Circ. Exam Coverage

Total examination Area = 1.73 in?
Total Examination Coverage =1.73 in°
Total Examination Coverage =100%

CrcweldC-34 "

e *—~——___Inner 15%

j Area of itation

__

60" RL Circ coverage

Page 11 of 12
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A RPV Coverage Work Sheet Report Number: 3-TVA-N4D-NV
Customer information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: N4AD-NV Work Sheet Number: CWS-01
60°RL Radial Scan (N-UT-78-0005) 100% t volume 80°RL Circ Scan (N-UT-78-0005) 85% t volume Circ Scan (54-1S1-850-007)
Inner 15% t volume {Modeled)
Thickness {ts} Inches 6.60 Thickness (ts} Inches 6.60 Thickness (ts) Inches 6.60
Weld Width Inches 2.50 Weld Width Inches 2.50 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area (ABCDE FGH}in? 26.11
Exam Area(ABCDEF GH1)in® 2251.20 | Exam Area(ABCDEFGH ) in? 26.11 Inner 15% t area in? 1.73
Area Scanned in® 1116.74 | Upper 85% t volume in? 24.38 Area Scanned 1.73
Percentage of Area Scanned 49.61 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.61 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.61 + 0.00% + 15.00%) + 2 = 32.31%

{See Radial and Circumferential coverage sheets for more detail,)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shelf welds (N-UT-78-0005). This procedure has been demonstrated for detection of flaws located

throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above (N-UT-78-0005} and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base materiaf when scanning in the parallel and tangential direction to the weld. Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-1S1-850-007) qualified for nozzle to shell weid inner 15% thickness region. This procedure

has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modefing report IR-2003-19.

Scanning was performed to the maximum extent possible. The total covera

ge achieved for examination scans performed, is a conservative estimate derived from the physical fimitation caused by
the nozzle and weld configuration..

CTo-CT-9A
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Ultrasonic Examination

000185

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00179-1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-019
Workscope: IS1 Work Order No.: 3-51-4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./ltem: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-1S1-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4E-NV Size/Length: 12/ Thickness/Diameter: 66/12
Limitations: Limitations due to joint design and configuration
Comments:
See Original report book for UT data. 32.28% coverage attained. No recordable indications noted.
Results: Accept | Reject [ info | |
Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level 1 Signature Date { Reviewer Signature Date
Kleijan, David 4/14/2012 | Damon Priestley 4/23/2012
Examiner Level N/A Signature Date | Site Review gnature Date
F.W. Froscello Jr. . 5/7/2012
ther Level N/A Signature Date |ANII Review ﬂ 0 Signature / Date
NA Daniel Williams 4/24/2012




AREVA

Utility: TVA

Plant: Browns Ferry

UT Coverage Data Sheet

Weld ID: NAE-NV

Report No.: 3-TVA-N4E-NV

Coverage Data Sheet No.: CDS-01

Configuration: Nozzle to Shell

Radial Examination Coverage

2869

b10-TI-JA

Araululiun

Radial Exam Coverage 100% t [ ]

Total examination Volume = 2251.20 in® "
1% Limitation = 1130.95 in®
2™ Limitation = 0.35 in®

Volume Covered = 1119.90 in®

Total Examination Coverage = 49.75%
Page 9 of 11
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A Report No.: 3-TVA-N4E-NV
UT Coverage Data Sheet

AREVA Coverage Data Sheet No.: CDS-02

Utility: TVA Plant: Browns Ferry | Unit: 3 Weld ID: N4AE-NV Configuration: Nozzle to Shell

Circumferential Examination Coverage

Circ. Examination Coverage l
Outer 85%t exam coverage i
Total examination Area = 24.38 in’ w/

Area of Limitation = 24.38 in’ — |
Area Examined = 0.00 in? GiroweldCaa —\| —

Total Area Examined / Total Area = 0.00%

Total Examination Coverage:

0.00 in?/ 24.38 in’= 0.00%

. S ——_inner 15%
Inner 15% Circ. Exam Coverage - n:
——
Total examination Area = 1.73 in’ , / Area of limitation P
Total Examination Coverage =1.73 in N 1
Total Examination Coverage =100% &\\\ <
60" RL Circ coverage hennd
Ly
1+ ]
" >
-
s
o
[y
 —
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A RPV Coverage Work Sheet Report Number: 3-TVA-N4E-NV
AREVA

Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: NAE-NV Work Sheet Number: CWS-01
60°RL Radial Scan (N-UT-78-0005) 100% t volume 60°RL Circ Scan {N-UT-78-0005) 85% t volume Circ Scan (54-1S)-850-007)
Inner 15% t volume {Modeled)
Thickness (ts) Inches 6.60 Thickness {ts} Inches 6.60 Thickness {ts} Inches 6.60
Weld Width Inches 2.50 Weld Width Inches 2.50 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area{ABCDEF GH ) in? 26.11
Exam Area(ABCDEFGHI)in® 225120 | Exam Area{ABCDEF GH I}in? 26.11 Inner 15% t area in? 1.73
Area Scannred in® 1119.90 | Upper 85% t area in® 24.38 Area Scanned 1.73
Percentage of Area Scanned 49.75 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.75 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.75% + 0.00% + 15.00%) + 2 = 32.38%

{See Radial and Circumferential coverage sheets for more detail.)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds (N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above {N-UT-78-0005) and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parailel and tangential direction to the weld. Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-1S1-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2003-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical fimitation caused by
the nozzle and weld configuration.

The exam/coverage area calculations were derived from a CAD drawing based on the available dimensions from TVA supplied drawing number 131840,

Examiner: Nathan Bauman Examiner; David Kleinjan

Level: I Date: 04/14/12 Level: lll Date: 04/14/12

Sign: %( Sign: ’/%(_/
7V

g?"“?“’“;” Victor Mort Level: Il Date: 04/15/12 Page 11 of 11
L
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Ultrasonic Examination 0001 88

Site/Unit; BFN / 3 Procedure: N-UT-78 Qutage No.: U3RF15

Summary No.: 00180-1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-021

Workscope: ISl Work Order No.: 3-S1-46.G Page: 1 of 1
Code:  Section Xi 2001 Ed/2003 Add Cat./ltem: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-151-0327-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel
Component ID: N4F-NV Size/Length: 12/ Thickness/Diameter: 6.6/12
Limitations: Limitations due to joint design and configuration
Comments:

See Original report book for UT data. 32.28% coverage attained. No recordable indications noted.

Results: Accept (v Reject [7] Info []
Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level |1 Signature Date | Reviewer Signature Date
Gatica, James 4/18/2012 | Damon Priestley 4/21/2012
xaminer Level N/A Signature Date | Site Review Signat, Date
F.W. froscello Jr. - . 5/7/2012
ther Level N/A Signature Date | ANII Review / d Signature/ Date
NA Sam Flood 4/23/2012




A UT Coverage Data Sheet
AREVA

Report No.: 3-TVA-N4F-NV

Coverage Data Sheet No.: CDS-01

Utility: TVA Piant: Browns Femry

Unit: 3

Weld ID: N4F-NV

| Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100% t

Total examination Volume = 2251.20 in®
1% Limitation = 1130.95 in®
2™ Limitation = 0.35 in®
Volume Covered = 1119.90 in®
Total Examination Coverage = 49.75%

A

28.69"

Arag of fimitatian

B0 RL Circ coverogs

]

2eg0og ' L9 IIA
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Report No.: 3-TVA-N4F-NV

UT Coverage Data Sheet
Coverage Data Sheet No.: CDS-02

AREVA

Weld ID: N4F-NV Configuration: Nozzle to Shell

Utility: TVA Plant: Browns Femry

Circumferential Examination Coverage

Circ. Examination Coverage
Outer 85%t exam coverage
m/

Total examination Area = 24.38 in?

Area of Limitation = 24.38 in” —
CireweldC34 —" \| —

Area Examined = 0.00 in?
Total Area Examined / Total Area
=0.00%

Total Examination Coverage:

0.00 in?/ 25.06 in® = 0.00%

S <
. m
. T ——_tnner 15%

Inner 15% Circ. Exam Coverage _
Total examination Area = 1.73 in® ) / Area ‘é'f limitation ‘?
Total Examination Coverage =1.73 in X
Total Examination Coverage =100% &\\\\\ <

60" RL Circ coverage N
o =
1" QO
-
w
w
LW
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A RPV Coverage Work Sheet Report Number: 3-TVA-N4F-NV
AREVA

Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: NAF-NV Work Sheet Number; CWS-01
60°RL Radial Scan (N-UT-78-0005) 100% t volume 860°RL Circ Scan (N-UT-78-0005) 85% t volume Circ Scan {54-I51-850-007)
Inner 15% t volume {Modeled)
Thickness (ts) Inches 6.60 Thickness {is) Inches 6.60 Thickness (ts) Inches 6.60
Weld Width Inches 2.50 Weld Width Inches 2.50 Weld Width Inches 2.50
Code Case N-613-1 Code Case N-613-1 Exam Area({ABCDEFGHI)in? 28.11
Exam Area(ABCDEF GHI)in® 2251.20 | Exam Area(ABCDEF GH l}in? 26.11 Inner 15% t area in® 1.73
Area Scanned in® 1118.90 | Upper 85% t area in? 24.38 Area Scanned 1.73
Percentage of Area Scanned 49.75 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 49.75 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (49.75% + 0.00% + 15.00%) + 2 = 32.38%

{See Radiaf and Circumferential coverage sheets for more defail.)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds (N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage cobtained during radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the cuter 85%-t is examined with the same vessel procedure as mentioned above {N-UT-78-0005) and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parallel and tangential direction to the weld. Coverage was also limited due to nozzle configuration. To achieve additionat
coverage in the circumferential scan direction, examinations were alsc performed with a procedure {54-1S1-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the paraliel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2003-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by
the nozzle and weld configuration.

The exam/coverage area calculations were derived from a CAD drawing based on the avaitable dimensions from TVA supplied drawing number 131840.

Examiner: George Chapman Level: Il Date: 04/18/12 Examiner-James Gafica Level: II Date: 04/18/12
Sign: ; Sig
~ . .

. / _1 \—) N
gie‘::?wed By‘ﬁ_mr;”': °“°Z 2 Level: I Date: 04/19/12 Page 11 of 11
an: 'z A
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Ultrasonic Examination

000191

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00188-1SI-BFN3 Procedure Rev.: 5 Report No.: VE-12-029

Workscope: ISl Work Order No.: 3-S1-4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add  Cat./ltem: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-181-0220-C-01 Description: SHL - NOZ
System ID: 329 - Reactor Vessel
Component ID: N9-NV Size/Length: 4/ Thickness/Diameter: 6.6/4
Limitations: Limitations due to joint design and configuration.
Comments:

See Original report book for UT data. 27.96% coverage attained. No recordable indications noted.

Results: Accept V| Reject [ | Info [}

Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level Iy Signature Date | Reviewer Signature Date
KLEINJAN, DAVID R 4/16/2012 | Damon Priestley 4/23/2012
Examiner Level N/A Signature Date | Site Review ignatur Date
F.W. Froscello Jr. oy /g % 5/7/2012
her Level N/A Signature Date | ANII Review / ﬂ Signature / Date
NA Sam Flood 4/23/2012




A UT Coverage Data Sheet

AREVA

Utility: TVA Plant: Browns Ferry | Unit: 3

Weld ID: N9-NV

Report No.: 3-TVA-NI-NV

Coverage Data Sheet No.: CDS-01

Configuration: Nozzle to Shell

Radial Examination Coverage

Radial Exam Coverage 100% t

Total examination Area = 1412.29 in®
1% Limitation = 791.11 in®
2™ Limitation = 43.30 in®
Area Covered = 577.88 in®
Total Examination Coverage = 40.92%

Total Exam Volume= 20,8665
HArsa of Coverage= 9.4343

b¥a -TI-TA
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A UT Coverage Data Sheet
AREVA

Utility: TVA Plant: Browns Ferry Weld ID: N9-NV

Report No.: 3-TVA-NO-NV

Coverage Data Sheet No.: CDS-02

Configuration: Nozzle to Shell

Circumferential Examination Coverage

Circ. Examination Coverage
Outer 85%t exam coverage

Total examination Area = 29.67in’

Area of Limitation = 29.67in’

Area Examined = 0.00 in?

Total Area Examined / Total Area = 0.00%

Total Examination Coverage:

0.00 in?/ 29.67in’= 0.00% ((

Inner 15% Circ Exam Coverage
Total Examination Area = 2.61 in?
Total Examination Coverage = 2.61 in

Total Examination Coverage = 100%

Tolal Exam Yolume= 20,5685
Area of Coverage= 000

bZ0o-Tl-JA

95v000

Page 11 of 12




A RPV Coverage Work Sheet Report Number: 3-TVA-N9-NV
Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: N9-NV Work Sheet Number: CWS-01
60°RL Radial Scan (N-UT-78-0005} 100% t volume 60°RL Circ Scan {N-UT-78-0005) 85% t volume Circ Scan (54-151-850-007)
Inner 15% t volume (Modeled)
Thickness {ts) Inches 6.60 Thickness (ts) Inches 6.60 Thickness {ts) Inches 6.60
Weld Width Inches 1.28 Weld Width Inches 1.28 Weld Width Inches 1.28
Code Case N-613-1 Code Case N-613-1 Exam Area (ABCDEF GH }in? 29.67
Exam Area{ABCDEFGHI)in? 141229 | Exam Area(ABCDEFGH ) in? 20.67 Inner 15% t area in? 281
Area Scanned in® 577.88 Upper 85% t area in? 27.05 Area Scanned 2.61
Percentage of Area Scanned 40,92 Area Scanned 0.00 Percentage of Area Scanned 100.0
Percentage of Area Scanned 0.00
Coverage Radial Scan 100% t Volume 40.92 Coverage Circ Scan Upper 85% t Volume 0.00 Coverage Circ Scan Inner 15% t Volume 15.00

Total Coverage Radial and Circ Scans: (40.92% + 0.00% + 15.00%) + 2 = 27.96%

{See Radiaf and Circumferential coverage sheets for more detail.}

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds {N-UT-78-0005). This procedure has been demonstrated for detection of flaws located

throughout the entire weld thickness and base material when scanning in the perpendicular direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld
configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above (N-UT-78-0005} and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parallel and tangential direction to the weid. Coverage was also limited due to nozzle configuration. To achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-151-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangential direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2006-236.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by
the nozzle and weld configuration.

The exam/coverage area calculations were derived from a CAD drawing based on the available dimensions from TVA supplied drawing number 131840.

Examiner: Nathan Bauman Examindr: David Kieinjan

Sign: Page 12 of 12
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. Level: Il Date: 04/14/12 . . Level: I Date: 04/14/12
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Ultrasonic Examination

000193

Site/Unit: BFN / 3 Procedure: N-UT-78 Outage No.: U3RF15
Summary No.: 00158-ISI-BFN3 Procedure Rev.: 5 Report No.: VE-12-030
Workscope: ISt Work Order No.: 3-51.4.6.G Page: 1 of 1
Code:  Section XI 2001 Ed/2003 Add ~ Cat./Item: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-151-0445-C-01 Description: NOZ - SHL
System ID: 329 - Reactor Vessel

Component ID: N10-NV Size/Length:

Limitations: Limitations due to joint design and configuration

Thickness/Diameter:

Comments:

See Original report book for UT data. 74.10% coverage attained. No recordable Indications noted.

Results: Accept | Reject [ ] Info | |

Parcent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes

Examiner Level m Signature Date | Reviewer Signature Date

Kleijan, David 4/9/2012 | Damon Priestley 413/2012
xaminer Level N/A Signature Date | Site Review Signatur Date
A F.W. Froscello Jr. (W . 5/7/2012
ther Level N/A Signature Date [ ANIl Review [V (/ Signature 7 Date

NA Daniel Williams 4/17/2012




AREVA

UT Coverage Data Sheet

Report No.: 3-TVA-N10-NV

Coverage Data Sheet No.: CDS-01

Utility: TVA

Ptant: Browns Ferry

Unit: 3 Weld ID: N10-NV

Radial Examination Coverage

Radial Examination Coverage
Weld Length = 18.64”
Exam Area = 5.78"x 2.83"
Total examination Volume = 304.90™

Volume of 1% Limitation = 13.05">
Volume of 2nd Limitation = 6.16"

Volume Examined = 285.74 in®

Total Volume Examined / Total Volume = 93.70%

Total Examination Coverage:

285.74 in°/ 304.95 in®= 93.70%

N e

7
7

11111
.....
<<<<<

»»»»»
....
44444

B60°RL Radiat Coverage

Examination volume

Permanent ins.suppow
‘ > -
B8Oy~
/I//‘Q T
— /.% Nozzle Boss
T

Centerline of nozzle

QEO-TI-TA
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UT Coverage Data Sheet

Report No.: 3-TVA-N10-NV

Coverage Data Sheet No.: CDS-02

~ Component Information

Utility: TVA

Plant: Browns Ferry

Unit: 3 Weld ID: N10-NV Configuration: Nozzle to Shell

Upper 85% Circ. Exam Coverage

Total examination Area = 16.49™
Area Covered = 7.75"
Total Examination Coverage = 47%

Lower 15% Circ. Exam Coverage

Total examination Area = 2.49"
Total Examination Coverage =2.42"
Total Examination Coverage = 97%

Circumferential Examination Coverage

+ o+ o+ o+ 4+
+ o+ o+ o+

+ o+ o+ o+ 4+
o+ o+ o+ 4+

+ o+ o+ o+ 4+
+ +

Area of limitation

N
60° RL Circ coverage

iy

50° Shear Circ coverage
of inner 15%t

Examination volume

-TI-IA
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A

RPV Coverage Work Sheet Report Number: 3-TVA-N10-NV
Customer Information Component Information
Utility: TVA Plant: BFN Unit: 3 | Outage: U3R15 Weld ID: N10-NV Work Sheet Number: CWS-03
60°RL Radial Scan (N-UT-76-0005)} 100% t volume 80°RL Circ Scan {N-UT-76-0005) 85% t volume 50° H13° to 40°) Circ Scan {54-ISI-850-007)
Inner 15% t volume {Modeled)
Thickness (ts) Inches 6.80 Thickness {ts} Inches 6.80 Thickness {ts) Inches 6.80
Weid Width Inches 1.80 Weld Width Inches 1.80 Weld Width Inches 1.80
Code Case N-613-1 Code Case N-613-1 Exam Volume (AB C D E F G H}in? 18.90
Exam Volume {ABCDEF G H})in® 304.95 Exam Volume (ABCDEF GH)in? 18.90 Inner 15% t area in? 2.49
Area Scanned in® 285.74 Upper 85% t volume in? 16.49 Area Scanned 2.42
Percentage of Area Scanned 93.70 Area Scanned 7.75 Percentage of Area Scanned 97.0
Percentage of Area Scanned 47.0
Coverage Radial Scan 100% t Volume 93.70 Coverage Circ Scan Upper 85% t Volume 47.0 Coverage Circ Scan Inner 15% t Volume 12.80

85% t (85% x 47%) = 39.95%

Total Coverage Radial and Circ Scans: (93.70% + 39.95% + 14.55%) + 2= 74.1%

{See Radial and Circumferential coverage sheets for more detail.}

15% t (15% x 97%) = 14.55%

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds {N-UT-78-0005). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness and base material when scanning in the perpendicutar direction to the weld. Coverage obtained during radial scans was limited due to the nozzle and weld

configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above (N-UT-78-0005) and has been demonstrated for detection of flaws located in
the upper 85%-t of the weld and base material when scanning in the parallet and tangential direction to the weld. Coverage was also limited due to nozzle configuration. Te achieve additional
coverage in the circumferential scan direction, examinations were also performed with a procedure (54-151-850-007) qualified for nozzle to shell weld inner 15% thickness region. This procedure
has been demonstrated for detection of flaws in the inner 15%-t only when scanning in the parallel and tangentiai direction as define by the modeling. The nozzle to shell weld inner 15%-t
examination techniques were performed in accordance with the scanning parameters identified in EPRI modeling report IR-2003-31.

Scanning was performed to the maximum extent possible. The total coverage achieved for examination scans performed, is a conservative estimate derived from the physical limitation caused by

the nozzle and weld configuration.

Examiner: Nathan Bauman

Sign: %Af—v B

Level: il

Date: 04/09/12

Examiner: Qavid Kleinjan
Sign:

hd >

Level: tll

Reviewed By: Victor Morto
Sign: %;‘

7
Date: 04/09/12

Level: llI Date: 04/09/12
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Ultrasonic Examination

000194

Site/Unit; BFN / 3 Procedure: VENDOR UT Outage No.: U3RF15
Summary No.: 00127-1SI-BFN3 Procedure Rev.: 000 Report No.: VE-12-031

Workscope: ISI Work Order No.: 3-81-4.6.G Page: 1 of 1
Code:  Section X1 2001 Ed/2003 Add  Cat./Item: B-D/B3.100 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 1S1-0445-C-01 Description: NOZ IR
System (D: 329 - Reactor Vessel
Component ID: N10-IR Size/Length: 15/ Thickness/Diameter: 6.6/1.5
Limitations: Limitations noted due to joint deisgn and configuration
Comments:

See Original report book for UT data. 90% coverage attained. No recordable indications noted.

Results: Accept | Reject [ Info [
Percent Of Coverage Obtained > 90%: No Reviewed Previous Data: Yes
Examiner Level g Signature Date | Reviewer Signature Date
Bauman, Nathan 4/9/2012 | Damon Priestley 4/10/2012
Examiner Level n/A Signature Date | Site Review Date
A F.W. froscello Jr. A A 5(712012
ther Level N/A Signature Date | ANII Review 0 Signature Date
N/A Daniel Williams 4/17/2012







Ultrasonic Examination

Site/Unit: BFN / 3 Procedure: VENDOR UT Outage No.:
Summary No.: 00186-1SI-BFN3 Procedure Rev.: 000 Report No.:

Workscope: I1SI Work Order No.: 114699848 Page: 1
Code: Sec XI 2001 Ed/2003 Add Cat./Item: B-D/B3.90 Location: REACTOR BUILDING-DRYWELL
Drawing No.: 3-1S1-0411-C-01 Description; SHL - NOZ
System ID: 329 - Reactor Vessel
Component ID: N8A-NV Size/Length: 4/ Thickness/Diameter: 66/4
Limitations: N/A
Comments:

See Attached Vendor Report

Results: Accept V] Reject [ ] Info ]

Percent Of Coverage Obtained > 90%: N/A Reviewed Previous Data: N/A

Examiner Level Signature Date |Reviewer Signature Date
N/A 3/11/2014 |N/A

Examiner Level N/A Signature Date |Site Review Signature Date
N/A N/A

‘ Other Level N/A Signature Date | ANII Review Signature Date

N/A N/A




RPV Circumferential Scan
Coverage Work Sheet

S

T

Utility: TVA

Plant: BF

N

l Unit: 3

Outage: R16

Component ID: NSA-NV

Report Number: 3-TVA-N8A-NV

i

Work Sheet Number; CWS-02

N8 Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 14.57 in?

Total Area: 2.38" x6.12" = 14.57 in?

Upper 85% t of Vessel Shell Coveraqge: = 44.82%
0.80"x 5.20"=4.16 in?

0.91"x5.20"/2=2.37in?
416 +2.37=6.53in?

(6.53/14.57) x 100 = 44.82

Lower 15% t of Vessel Shell Coverage: = 15.00%
0.92" x 2.38" = 2.19 in? (Modeled)

(2.19 + 14.57) x 100 = 15.00% of Total Area

Total Circumferential Exam Coverage:

= 44.82% + 15.00% = 59.82%

Page 8 of 9
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AREVA RPV Coverage Work Sheet Report Number: 3-TVA-NSA-NV
. ____ Customerinformation =~ . Gomponentinformation L
Utility: TVA Plant. BFN Unit: 3 | Outage: R16 Component ID: NSA-NV Work Sheet Number: CWS-03
o . N o . 50° 1(15° to 45°) Circ Scan (54-1S1-850-008)
60°RL Radial Scan (N-UT-78-0007) 100% t volume 60°RL Circ Scan (N-UT-78-0007) Upper 85% t volume Inner 15% t volume (Modeled)

Thickness (ts) Inches 6.12 Thickness (ts) Inches 6.12 Thickness (ts) inches 6.12
Weld Width inches 1.38 Weld Width Inches 1.38 Weld Width Inches 1.38
Exam Area (A BC D E F G H) Sq. Inches 14.57 Exam Area (A BC DE F G H) Sq. Inches 14.57 Exam Area (A BCD EF G H) Sq. Inches 14.57
Area Scanned Sq. Inches 13.95 | Upper 85% “T" Area Sq. Inches 12.38 Inner 15% “T” Area Sq. Inches 2.19
Percentage of Area Scanned 95.74% | Area Scanned 6.53 Area Scanned 219
Percentage of Area Scanned 52.75% Percentage of Area Scanned 100%

Percentage of Total Volume 95.74% | Percentage of Total Volume 44.82% Percentage of Total Volume 15.00%

Coverage Radial Scan 100% t volume 95.74% | Coverage Circ Scan upper 85% t volume 44.82% Coverage Circ Scan Inner 15% t volume 15.00%

Total Coverage Radial and Circ Scans: (95.74% + 44.82% + 15.00%) + 2 = 77.78%

(See Radial and Circumferential coverage sheets for more detail.)

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to shell welds (N-UT-78-0007 (PDI-UT-6 Rev H)). This procedure has been

demonstrated for detection of flaws located throughout the entire weld thickness. Coverage obtained during radial scans was limited due to the nozzle and weld configuration.

in the circumferential scan direction the outer 85%-t is examined with the same vessel procedure as mentioned above and coverage was also limited due to the nozzle
configuration. To achieve additional coverage in the circumferential scan direction a second examination was performed with a procedure qualified for the nozzle to shell weld
inner 15% thickness region (54-1S1-850-008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The nozzie to shell weld inner 15%
thickness examination techniques were performed in accordance with the parameters identified in EPRI modeling report IR-2003-19.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans performed in accordance with procedure N-UT-78-0007 is a conservative
estimate derived from the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle and does not include additional volume obtained at the
horizontal sections of the nozzle. Scanning with the 60° RL was also taken back to the limit of one half inch from the toe of the weid as measured from the OD weld radius tip
and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances in calculating the examination coverage and utilizing single-sided access
techniques and personnel qualified for single sided examination.

Page 9 of 9

LSo-ht -IN



CNL-17-013

Enclosure 4
TENNESSEE VALLEY AUTHORITY
Browns Ferry Nuclear Plant, Unit 3

Request for Relief 3-1S1-29

Attachment A

Inservice Inspection Drawings:

3-1S1-0330-C-1
3-1S1-0328-C-2
3-1S1-0332-C-1
3-1S1-0332-C-2

3-CHM-2407-C-2



REFERENCE DRAWINGS :

OSS%
. 2SR, 4711568
NOTE: G 47W335-4 & 6
1. PIPE SEGMENTS CONTAINING TWO LONGITUDINAL SN 47Wa52 SERIES
SEAMS WILL BE IDENTIFIED AS: Wy, LS, DRAVD £-2460-1C-31, 32, & 33
% N

NOTE: THIS DRAWING SUPERCEDES
CHM-2141-C ALL SHEETS.

MATERIAL SPECIFICATION:

A-358 GR 304 CL.1, OR A-403WP304,

OR A-106 GR.B, OR SA376 TP 316NG

24" X 1.219" NOM. WALL THK. SCH. 80 S5

20" X 1.031" NOM. WALL THK. SCH. 80 55

(BASE WELD NO.)-LS-1D (DOWNSTREAM)
(BASE WELD NO.)-LS-2D (DOWNSTREAM)
(BASE WELD NO.)-LS-1U (UPSTREAM)
(BASE WELD NO.)-LS-2U (UPSTREAM)

THE -LS-1 SEAM WILL BE NUMERICALLY CLOSEST
TO 0° ON THE PIPE, AND THE -L5-2 SEAM WILL BE
NUMERICALLY FARTHERMOST FROM Q7 ON THE PIPE.

(e.g. ~LS-1 AT 130°, AND -LS-2 AT 310°) I 3 20" X 71.037" NOM. WALL THK. SCH. 80 CS
5. PIPE SEGMENTS CONTAINING ONLY ONE N 1S o ADMIN 6" X 0.432" NOM. WALL THK. SCH. 805 SS
LONGTTUDINAL SEAM WILL BE IDENTIFIED AS R FLUED HD S5 FORGING A182 F304
(BASE WELD NO.)-LS-D  (DOWNSTREAM) 5 NN eSS RTINS WS e T T
(BASE WELD NO.)-L5-U (UPSTREAM) 3,05’ ISR
ua N2 ASME CC-1 (EQUIVALENT)
o AR

© 9
g 3 N
fd 57 §§%:
Py £l RN
ZE & l
Aot NS
o I
4;&"% §’\¥ |
% RN
%
Z
DSRHR-3-07-L5-1
DSRHR-3-07-L5-2->"———=
DSRHR-3-07
FCV74-68-BC DRHR-3-15
DRHR =314\ \ /. DRHR-3-15-LS
>t ~~— \DSRHR 3-06-LS
DSRHR-3-054 L -J-06-
%2 DSRHR-3-05-LS5™ \DSRHR—J—05A—LS—7 DSRHR-3-08

DSRHR-3-05-"" DSRHR-3-05A-LS-2

SYMBOL :

[ ] RISK-INFORMED WELD
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