Tennessee Valley Authority, Post Office Box 2000, Decatur, Alabama 35609-2000

March 2, 2009

10 CFR 50.55a(g)(5)(iii)

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Stop: OWFN P1-35
Washington, D.C. 20555-0001

In the Matter of ) Docket No. 50-260
Tennessee Valley Authority )

BROWNS FERRY NUCLEAR PLANT (BFN) - UNIT 2 - AMERICAN SOCIETY OF :
MECHANICAL ENGINEERS (ASME) SECTION XI, INSERVICE INSPECTION PROGRAM
FOR THE THIRD TEN-YEAR INSPECTION INTERVAL - REQUEST FOR RELIEF
2-1SI-19, REVISION 1

In accordance with 10 CFR 50.55a(g)(5)(iii), TVA is requesting relief from certain inservice
inspection (I1SI) requirements in Section XI of the ASME Boiler and Pressure Vessel Code.
The need for this request for relief was identified during ISI examinations during the BFN
Unit 2 Cycles 12 and 14 refueling outages. The enclosure to this letter contains BFN Unit 2
request for relief 2-1SI-19, Revision 1.

TVA has determined that certain BFN Unit 2 welds had nondestructive examination (NDE)
coverage limitations (less than 90 percent coverage completed) which exceed that
specified in ASME Code Case N-460, "Alternative Examination Coverage for Class 1 and
Class 2 welds, Section XI, Division 1." The components are Reactor Pressure Vessel
(RPV) nozzles (ASME Section XI, Code Category B-D, Nozzle-To-Vessel Welds) which
had calculated NDE examination coverage ranging between 27 and 69 percent
completed. The limitations encountered during the performance of ultrasonic (UT)
examinations were caused by component configuration. The limitations are inherent to
the barrel-type nozzle-to-vessel weld design and are compounded by the close proximity

of the biological shield wall.
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Hence, TVA is requesting approval of Unit 2 request for relief 2-ISI-19, Revision 1. TVA has.
determined that the performance of essentially 100 percent UT examination for the subject
welds is impractical. Further, TVA considers that performance of UT examinations, to the
maximum extent practical, furnishes sufficient information to judge the overall integrity of the
welds and provides an acceptable level of quality and safety.

This request is consistent with 2-ISI-19, Revision 0, which was submitted by letter dated
June 2, 2003, for other nozzle-to-vessel weld examinations, with less than 90 percent
examination coverage, completed during the Unit 2 Cycle 12 refueling outage. NRC
approved TVA's request for relief by letter dated April 12, 2004.

There are no new regulatory commitments in this letter. If you have any questions, please
contact me at (256) 729-2636.

Sincerely,

F. R. Godwin
Manager of Licensing
and Industry Affairs

Enclosure
cc. See Page 3
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cc (Enclosure):

Ms. Heather J. Gepford, Acting Branch Chief
U.S. Nuclear Regulatory Commission
Region |l

Sam Nunn Atlanta Federal Center

‘61 Forsyth Street, SW, Suite 23785

Atlanta, Georgia 30303-8931

NRC Resident Inspector
Browns Ferry Nuclear Plant
10833 Shaw Road

Athens, Alabama 35611-6970

Ms. Eva A. Brown, Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

(MS 08G9)

11555 Rockville Pike '
Rockville, Maryland 20852-2739
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Enclosure
cc (Enclosure). w/o enclosure
G. P. Arent, EQB 1B-WBN
N. T. Brumfield, BFT 2A-BFN
Samuel Flood, SAB 1A-BFN
D. E. Jernigan, LP 3R-C
M. J. Lorek, LP 3R-C
R. F. Marks, Jr., PAB 1C-BFN
F. C. Mashburn, LP 4K-C
D. C. Matherly, NAB 2A-BFN
J. H. McCarthy, NAB 1A-BFN
W. K. Nesmith, LP 4H-C
L. E. Nicholson, LP 4K-C
M. A
J. J. Randich, POB 2C-BFN
P. D. Swafford, LP 3K-C
L. E. Thibault, LP 3R-C
S. A. Vance, WT 6A-K
E. J. Vigluicci, ET 11A-K
R. G. West, NAB 2A-BFN
NSRB Support, LP 5M-C
EDMS, WT CA—K

. Purcell, BR 4X-C
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TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 2

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) SECTION XI, .
INSERVICE INSPECTION (ISl) PROGRAM

THIRD TEN-YEAR INSPECTION INTERVAL

REQUEST FOR RELIEF 2-ISI-19, REVISION 1

(SEE ATTACHED)



TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 2

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) SECTION XI,
INSERVICE INSPECTION (ISI) PROGRAM

THIRD TEN-YEAR INSPECTION INTERVAL

REQUEST FOR RELIEF 2-ISI-19, REVISION 1

EXECUTIVE SUMMARY:

This request for relief addresses one (1) Reactor Pressure Vessel (RPV) nozzle-to-head full
penetration weld examined during Cycle 12, (in the first period) and nineteen (19) Reactor
Pressure Vessel (RPV) nozzle-to-vessel full penetration welds examined during Cycle 14
(in the second period) of the Third Ten-Year IS interval.

The design configuration of the RPV nozzle-to-vessel weld precludes a 100 percent
ultrasonic (UT) examination of the required volume for the full penetration welds of the
nozzles listed in Table 1 of this enclosure. These limitations occur when the ASME Section
XI, 1995 Edition, 1996 Addenda examination requirements are applied in areas of
components constructed and fabricated to early plant designs. Based on a construction
permit date prior to

January 1, 1971, BFN is exempt from meeting certain provisions of the Code requirements
for examination access, to the extent practical, within the limitations of design, geometry and
materials of construction of the components in accordance with 10 CFR 50.55a(g)(4).

A UT examination was performed on accessible areas to the maximum extent practical
given the physical limitations of the subject nozzle welds utilizing equipment, personnel and
techniques qualified in accordance with ASME Section XI, Appendix VIII. The design
configuration limits UT examination of the RPV nozzle-to-vessel weld coverage (percentage)
as shown in Table 1. TVA concludes that performance of an UT examination of essentially
100 percent of the RPV nozzle-to-vessel full penetration welds would be impractical. The
performance of the UT examination of the subject areas to the maximum extent practical
provides an acceptable level of quality and safety because the information and data
obtained from volume examined provides sufficient information to judge the overall integrity
of the welds. Therefore, pursuant to 10 CFR 50.55a(g)(5)(iii), it is requested that relief be
granted for the Third Ten-Year IS| inspection interval.

Unit: Two (2)

ISI Interval: ASME Section XI, Third Ten-Year ISI Inspection Interval (May 25, 2001 to
May 24, 2011)

Systems: Reactor Pressure Vessel (RPV), System 329

Components: 20 RPV Nozzles, Full Penetration Welds as listed in Table 1
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Hence, TVA is requesting approval of Unit 2 request for relief 2-ISI-19, Revision 1. TVA has
determined that the performance of essentially 100 percent UT examination for the subject
welds is impractical. Further, TVA considers that performance of UT examinations, to the
maximum extent practical, furnishes sufficient information to judge the overall integrity of the
welds and provides an acceptable level of quality and safety.

This request is consistent with 2-ISI-19, Revision 0, which was submitted by letter dated
June 2, 2003, for other nozzle-to-vessel weld examinations, with less than 90 percent
examination coverage, completed during the Unit 2 Cycle 12 refueling outage. NRC
approved TVA's request for relief by letter dated April 12, 2004.

There are no new regulatory commitments in this letter. If you have any questions, please
contact me at (256) 729-2636.

Sincerely,

F. R. Godwin
Manager of Licensing
and Industry Affairs

Enclosure
cc. See Page 3



ASME Code Class: ASME Code Class 1 (Equivalent)

ASME Section XI Code Edition: 1995 Edition, 1996 Addenda

Code Table: 1WB-2500-1

Examination Category: B-D, Full Penetration Welds of Nozzles in Vessels

Examination ltem Number: B3.90, Reactor Vessel Nozzle-to-Vessel Welds

Code Requirement: ASME Section XI, Table IWB-2500-1, Examination Category B-D, Item

No. B3.90 requires a volumetric examination of essentially 100 percent of the weld and adjacent
base material as depicted in Figure IWB-2500-7(a).

Code Requirement From Which Relief Is Reguested: Relief is requested from the requirement
of ASME Section Xl, Table IWB-2500-1, Examination Category B-D, item No. B3.90 which

requires a volumetric examination of essentially 100 percent of the weld and adjacent base
material as depicted in Figure IWB-2500-7(a).

LIST OF ITEMS ASSOCIATED WITH THE RELIEF REQUEST:

NBA-NV: RPV Nozzle-to-Head Weld, Cycle 12

N1B-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2A-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2B-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2C-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2D-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2G-NV:' RPV Nozzle-to-Vessel Weld, Cycle 14
N2H-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N2K-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N3A-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N3B-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N3C-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N4B-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N4C-NV: RPV Nozzle-to-Vessel Weld, Cycle 14

N4E-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
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N4F-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N5A-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
NSB-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N7-NV: RPV Nozzle-to-Vessel Weld, Cycle 14
N9-NV: RPV Nozzle-to-Vessel Weld, Cycle 14

BASIS FOR RELIEF REQUEST: The design configuration of the RPV nozzle-to-vessel
weld precludes an ultrasonic (UT) examination of the essentially 100 percent of the required
volume. The component design configuration limits UT examination coverage of the welds
to the percentages listed in Table 1, for N6A-NV, N1B-NV, N2A-NV, N2B-NV, N2C-NV,
N2D-NV, N2G-NV, N2H-NV, N2K-NV, N3A-NV, N3B-NV, N3C-NV, N4B-NV, N4C-NV,
N4E-NV, N4F-NV, N5A-NV, N5B-NV, N7-NV, and N9-NV.

ALTERNATIVE EXAMINATION: None. In lieu of the Code required essentially 100
percent volume ultrasonic examination, TVA proposes an ultrasonic examination of
accessible areas to the maximum extent practical given the component design configuration
of the RPV nozzle-to-vessel welds.

JUSTIFICATION FOR THE GRANTING OF RELIEF: The design of the subject
nozzle-to-vessel welds (N6A-NV, N1B-NV, N2A-NV, N2B-NV, N2C-NV, N2D-NV, N2G-NV,
N2H-NV, N2K-NV, N3A-NV, N3B-NV, N3C-NV, N4B-NV, N4C-NV, N4E-NV, N4F-NV,
N5SA-NV, N5B-NV, N7-NV, and N9-NV, precludes a ultrasonic (UT) examination of the
essentially 100 percent of the required examination volume. Access to the nozzle-to-vessel
welds is by a series of doorways in the concrete biological shield wall. Insulation behind
these doorways is designed for removal around the nozzle circumference.

In order to examine the welds in accordance with the Code requirements, the RPV would
require extensive modifications. The physical arrangement of the nozzle-to-vessel weld
precludes UT examination from the nozzle side. The limitations are inherent to the
barrel-type nozzle-to-vessel weld design is compounded by the close proximity of the
biological shield wall.

Scanning for the nozzle surface is ineffective due to the weld location and the asymmetrical
inside surface where the nozzle and vessel converge. Coverage was increased by
scanning from the outside blend radius of the weld when practical.

Experience from the automated UT examination performed from the inside surface has
shown that the nozzle-to-vessel weld coverage will not be greatly improved even if
performed form the inside surface utilizing the current state-of the-art techniques.

The configuration of the nozzle-to-vessel weld precludes UT examination from the nozzle
side due to the weld location and the asymmetrical inside surface where the nozzle and
vessel converge. The extent of examination coverage from the vessel side provides
reasonable assurance that no flaws oriented parallel to the weld are present.

Areas receiving little or no examination coverage are located toward the outside surface of
the reactor vessel in the general area of the nozzle inside blend radius (The blend radius
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restricts the scanning movement and/or transducer contact). The reactor vessel inner-haif
of the thickness and inside surface are interrogated with the UT beam. Degradation located
at the inside surface or inner-half of the vessel would be located. It should be noted that the
nozzle inside radius section received essentially 100 percent examination coverage on
these nozzles.

Radiographic examination as an alternate volumetric examination method was determined
to be impractical due to radiological concerns. Gaining access to the inside surface of the
RPV to place radiographic film would require extensive personnel protection due to high
radiation and contamination levels. Also, due to the varying thickness at the outside blend
radius of the weld, several radiographs may be required of one area to obtain the required
coverage and/or film density. The additional Code coverage gained by radiography is
impractical when weighed against the radiological concerns. ,

Therefore, TVA concludes that performing a UT examination of essentially 100 percent of
the nozzle-to-vessel full penetration welds in the RPV would be impractical. Further, it
would also be impractical to perform other volumetric examinations (i.e., radiography) which
may increase examination coverage.

A maximum extent practical UT examination of the subject areas provides an acceptable
level of quality and safety. TVA concludes that significant degradation, if present, would be
detected during a UT examination performed to the maximum extent practical of the subject
welds. As a result, reasonable assurance of operational readiness of the subject welds has
been provided.

This request for relief is consistent with a previous Request For Relief 2-ISI-19, Revision O,
for the BFN Unit 2 RPV nozzle-to-vessel full penetration welds submitted and approved by
the NRC in the First Period, of the Third Ten-Year IS! Inspection Interval. Reference NRC
Safety Evaluation Report (SER) dated April 12, 2004, TAC NOS. MB9749 and MB9750.

Therefore, pursuant to 10 CFR 50.55a(g)(5)(iii), TVA requests that relief be granted for the
referenced examinations for the BFN Unit 2 Third Ten-Year inspection interval.

IMPLEMENTATION SCHEDULE:

This request for relief is applicable to the Third Ten-Year ISI Inspection Interval for BFN
Unit 2 (May 25, 2001 to May 24, 2011).

The nozzle-to-vessel welds listed in Table 1 were examined in the first period (Cycle 12
operation) and second period (Cycle14 operation) of the Third Ten-Year inspection interval.

REFERENCES:

N-GP-31 titled “Calculation of ASME Code Coverage for Section XI, Appendix VIII
Ultrasonic Examinations”
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Attachments:
Attachment A - 2 [S| Sketches

2-CHM-2046-C, Sheet 1, Reactor Vessel (RPV) Shell Course Weld/Nozzle Locations
(Outside View)

2-ISI-O408-C, Sheet 1, Closure Head Assembly Weld Locations
Attachment B - Weld Examination Data Reports

Weld No. Report No.

NBA-NV R110 ‘
N1B-NV R137
N2A-NV R138

N2B-NV R142
N2C-NV R139
N2D-NV R173
N2G-NV R136

N2H-NV R143

N2K-NV R174
N3A-NV R151

N3B-NV R175
N3C;NV R152
N4B-NV R176
N4C-NV . R177
N4E-NV R178
N4F-NV R179

N5A-NV R156

N5B-NV R157
N7-NV R0O80

N9-NV R117



TABLE 1

WELD
NUMBER

NPS

ISI
DRAWING

PERCENT
EXAMINED

REMARKS

NBA-NV

6”

2-1S1-0408-C

36.6%

Nozzle weld examined from the shell side with a 60° RL, 26°, 45°, and
55° Shear wave mode. No Transverse scans were performed from the
nozzle side. Scanning was restricted due to the nozzle configuration.
Exams were performed from the shell side and outer blend radius. This
weld was examined using PDI qualified personnel, procedures and
equipment.

N1B-NV

28”

2-CHM-2046-C

31%

Nozzle to vessel weld. Examined using a 43°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

N2A-NV

C 127

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N2B-NV :

12”

2-CHM-2046-C

'44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.
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WELD
NUMBER

NPS

ISI
DRAWING

PERCENT
EXAMINED

REMARKS

N2C-NV

1 2”

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N2D-NV

12”

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N2G-NV

12”

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N2H-NV

123)

2-CHM-2046-C

50%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N2K-NV

127

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.
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WELD
NUMBER

NPS

ISI
DRAWING

PERCENT
EXAMINED

REMARKS

N3A-NV

26))

2-CHM-2046-C

41%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment.

N3B-NV

26))

2-CHM-2046-C

41%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI
qualified personnel, procedures and equipment. ,

N3C-NV

26”

2-CHM-2046-C

41%

Nozzle to vessel weld. Examined using a 40°, 50°, and 60° shear wave
mode and a 60° refracted longitudinal wave mode. Scanning was
restricted due to the nozzle configuration. Exams were performed from
the shell side and outer blend radius. This weld was examined using PDI

| qualified personnel, procedures and equipment.

N4B-NV

1211

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.
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WELD
NUMBER

NPS

ISI
DRAWING

PERCENT
EXAMINED

REMARKS

N4C-NC

127

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

N4E-NV

1 2,)

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

N4F-NV

12”

2-CHM-2046-C

44%

Nozzle to vessel weld. Examined using a 40°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.
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WELD
NUMBER

NPS

ISI
DRAWING

PERCENT
EXAMINED

REMARKS

NSA-NV

1 Oll

2-CHM-2046-C

27%

Nozzle to vessel weld. Examined using a 35°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

N5B-NV

1 Oll

2-CHM-2046-C

27%

Nozzle to vessel weld. Examined using a 35°, and 60° shear wave mode
and a 60° refracted longitudinal wave mode. Scanning was restricted due |
to the nozzle configuration. Exams were performed from the shell side
and outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

N7-NV

4"

ISI1-0408-C

69%

Nozzle to vessel weld. Examined using a 45° shear wave mode and a
60° refracted longitudinal wave mode. Scanning was restricted due to the
nozzle configuration. Exams were performed from the shell side and
outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

NS-NV

2-CHM-2046-C

40%

Nozzle to vessel weld. Examined using a 35° shear wave mode and a
60° refracted longitudinal wave mode. Scanning was restricted due to the
nozzle configuration. Exams were performed from the shell side and
outer blend radius. This weld was examined using PDI qualified
personnel, procedures and equipment.

Note: The base material and weld filler material for each weld is provided in the respective examination report provided in
Attachment B.
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ATTACHMENT A
IS| SKETCH
2-CHM-2046-C

2-1S1-0408-C
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ATTACHMENT B

Examination Reports

Weld No. Report No.
NBA-NV R110
N1B-NV R137
N2A-NV R138
N2B-NV R142
N2C-NV R139
N2D-NV R173
N2G-NV R136
N2H-NV R143
N2K-NV R174
N3A-NV R151
N3B-NV R175
N3C-NV R152
N4B-NV R176
N4C-NV R177
N4E-NV R178
N4F-NV R179
N5A-NV R156
N5B-NV R1567
N7-NV R064

NO-NV R117



Examination Report, R-110
N6A-NV, RPV Nozzle-To-Head Weld
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A EXAMINATION SUMMARY
TENNESSKE VALLEY AND REPORT NUMBER:
AUTHORITY RESOLUTION SHEET R -\D
PROJECT: BFN  UNIT: 2 CYCLE; 12 COMPONENT ID: N6A-NV
EXAMINATION METHOD SYSTEM: RPV [ ISIDWG. NO. I51:0408-C01
mr ] | pr(] uT X VT [] | CODE CLASS: [ CATEGORY: B-D
PROCEDURE: N-UT-78 REV:2 TC:N/A COFIG. | NOZZFL TO CLOSURE HEAD
EXAMINER: ‘ EXAMINER: EXAMINER: EXAMINER:
Deouatas G-Qowewom W ,.q RreELsrE
LEVEL: L& LEVEL: TR LEVEL: LEVEL:

This report contains the data associated with the manual ultrasonic
examination of thc N6 A-NV nozzel to RPV closurc head weld.

The weld was examined with a 60deg. RL from the head side.

Also, due Lo the configuration and location of the weld ncar thie inner radius
the inncr radius was modeled and additional shearwave angles were used.
A 55deg. . a 45deg. from the head side and a 26deg. in the radius blend
for the cire scans.

A spot indication was obscrved with the 55deg. shearwave out of it's exam
arca . The same spot indication was scen, recorded and plotted with the
6(0deg. RI.. This indication is mid wall and not ID connected, it

exhibits no length and therefore is not reportable as stated hy the
procedure N-UT=$8"Rev 2 paragraph 9.2.1,h.

e[l BI2 Yzsfey
Coverage with the 60degRL chlculated to be approximately 81%

Coverage with the modeled shearwaves was 100% of the lower 15% of the
exam volume.

Total coverage was approximalcly 90.5%

L-UTT¥ ot (PR -F:br W;er g5°>
3ju1:,t

LSL- P2l OB (2T (el Tor (nbar LSS,
mykm:.
2-Sc .0z,
VIEWED BY:

S)LUTION BY:

LEVELTE-— DATE: 1 18072

LEVEG L DATE: 3-3-23 | PG. |

Sl NS S

DATE:5>_2¢,D3

OF \O
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September 5, 2006

IST Report Number: R-110
Unit/Cycle: U2/C12
Component: N6A-NV

Subject: Coverage Calculutions

This memo is generated to address the achieved ASME Section XI Code Coverage for
RPV Nozzle to Vessel welds, examination category B-D, Item B3.90, documented on this
ISI Report.

The miethod of calculation previously used did not provide for a consistent and
representative approach. Problem Evaluation Report, PER 99581, was generated to -
address this issuc. As a result, a stundard methodology, established in TVA ISO
Procedure N-GP-31 (titled “Calculation of ASME Code Coverage for Section XI,
Appendix VIIT Ultrasonic Examinations™), has been developed, utilizing the Tlectric
Power Research Institute (EPRI) Performnance Demonstration Tnitiative (PDI)
methodology, to calculate the achieved ASME Section XI Code Coverage.

In regard to this report, had the method established in 1SO Procedure N-GP-31 been
applied to this examination, the achicved coverage would have been reported as 36.6%.

This examination was performed in accordance with the criteria of
IOCFRS50.55a(b)(2)(xv)(G) for maximuin achievable coverage requirements and
TOCFRS50.55ab))(xv)(K)(3) tor RPV. Nozzle to Vessel welds examined from the
outside of the vessel. This examination utilized personnel, equipment and procedures
qualified in accordance with the requirements of ASME Section X1, Appendix VIIT in
effect at that thme. .~ - ‘

This memo is for information only purposes and is not intended to change, nor alter, the
originally reported coverage values.

T Ak

Matt Welch
TVA/ISO
NDE Level IJ1

Page 1A of 10




PER # 110164 (N6A-NV)

This PER (Problem Evaluation Report) # 110164 is being generated as a level “D” PER
to document a change in the corrective action of PER# 99581 after the PER was closed
and archived. PER# 99581 was generated on March 20, 2006 to document the
inconsistancy with the methodology for calculating the ultrasonic examination volume
coverage for ASME Section XI Code examination volurnes obtained on the Unit 3 RPYV
Nozzle-to-Shell Welds during the Unit 3 Cycle 12 Refueling Outage versus UT
examination volume coverages obtained, caculated, and reported in previous outages in
Unit 2 and 3.

The methodology for calculating the the code coverage obtained for ASME Section XI
code examnimation volume was discussed on March 20,2006 with TVA, EPRI, and
AREVA. From this discussion, TVA, and AREVAgreed to a methodology based upon
guidance from EPRL. The methodology has become standard for TVA and required for
all future RPV examinations. TVA NDE Procedure N-GP-31, “CALCULATION OTF
ASME CODE COVERAGE FOR SECTION XI, APPENDIX VIII ULTRASONIC
EXAMINATIONS” was developed.

PER 99581-004 Corrective Action Item description stated, “If calculations in
Corrective Action Item # 99581-003 reveal that ASME Code coverage percentages are
less than 90%, TV A will'submit Request For Relief # 2-1SI-19, Revision 01 (N6A-NV)
and Request For Relief # 3-1S1-7, Revision 03 (N4D-NV, N4E-NV, and N6B-NV) to
BFN Licensing. This was completed on July 25, 2006. The PER was closed on July 25,
2006. A meeting was conducted on August 30, 2006 between BEN Licensing and
Component Engincering to discuss the sumittal of the requests for relief to the NRC.
Through further discussions it was determined that the RFR’s were not necessary as the
previously calculated coverage were calculated with the method accepted at that time . A
letter would be written for each RPV Nozzle and attached to the existing UT examination
reports explaining the new methodology and what the coverages would be under the new
methodology so future reviewers would understand the reason for the coverage
differences . This letter was attached to the affected UT examination reports; R-110
(NGA-NV), Unit 2 Cycle 12 Outage and Unit 3 Cycle 11 Outage; R-182 (N4D-NV), R-
183 (N4E-NV), and R-186 (N6B-NV) and sent to Document Control Records
Management lifetime storage. This was completed on September 06, 2006.

B gk o e s

/' Frederick W. Fr(;[/cello ir.
/' BFN ISO NDE Specialist, 1S1

Page 1B of 10
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: 002472
TENNESSEE VALLEY | DIGITAL ULTRASONIC | pppORT NUMBER
“ AUTHORITY CALIBRATION ? WO
e DATA SIEET
PROJECT BEN UNIT/CYCLE 2/ 12 CALIBRATION DAT! -
e . T 7 |CALIBRATION BLOCK M)L_B__L‘i_. TEMPL 77 _°F
PROCEDURE: mNAW%;iNEDISEEA A TC:MIA__ |G uLATOR BLOCK: RoMPAS
. MANUFACTURER K\} | THERMOMETER S/N 538214 DUE DATE_/4-G@-03
. . Z L HLTRAC R-Y VT R
hoEL. SN oiBBY_ |CONAT S oy s
SIZE: A (2% %42) rREQ _ 2. MHz| BLOCK TYPE: LT W s/N: 8307
SUAPE: REC.  # ELEMENTS:_ 2, #CONS: © _ | NOMINAL ANGLE &.0" ACTUAL ANGLE Gf °
CABLE TYPE_RG- 14 LENGTH:_¢ INSTRUMENT o
0 o . T T | MANUFACTURER __ K& DUE DATE 6-5-03
MODE: (JSHEAR DEi (Iz,olxc; GrRL MODEL NO: ST 28 . C26457
s INSTRUMENT SETTINGS
100 2N Yy T Td[vofcs [22) | REFLECTOR | percrence MEMORY
....2 ) .;7 A SCAN DIRECT, NTC | spu SENSITIVITY NUMBLER
80 . M 20NE_2 EQ' O] 19 e |6
[ P ZOoMNE 1 B! Be 4B |
60 ST T T L FREQ: .3~ g MHz REJECT:= 0
" ~*zb~[i I ANGLE:_ &/ (eg DAMPING: /000 _ ohmis
40 | EORE - T |DELAY -©.9€9  msec PULSER; DUAL .
U ZERO 14124 mscc '
20 —t 3] VELOCITY., mscc  PRR/PRF: _b&W
- E RANGE: .22 //0.9 inches TOF: __ MN[A
0 — L - DISP. MODEFULL WAY _ POWER: .
DISPLAY WIDTI _‘LQ‘L[/_O,-‘]_ _inches =
REF. REFLECTOR: QQJA:LSD_& GAIN: 27 dB_ _ CALIBRATION TIMES
| AMPLITUDE; 8 _ % BMETALPATH: AS7" INITIAL TIME: 0930 FINALTRMF /73¢ |
VERIFICATION TIMES e n4012) 1445(3) /760 19 wipS5—1% § ETNRB r—— ) Y

*PDI QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2
OF THE APPLICABLE PD] QUALIF’I(' ATION IMPLEMENTATION PROCEDURE!

b—— —

" LINEARITY CHECK

VERTICAL SIGNAL1 [100 [ 90 [ 80 70 [an |50 | 40 1 30 20
R SIGNAL 2 S0 {485 (40 |35 {30 (A8 ] Ao| 1G5 | e
GAIN | SET | -6dB 120B SET +12 SET +6
ATTENUATOR] A % | 32TO 48 T 6370 96
4o 18D

EXAMINER;

EXAMINER: ¢
REVIEWER:

Aab_ma&g_ _LviidlL

LVLT R
I.VL.:&_—_E: DATE:_-B?_:S-;S

—
) { .

ANU%& X N

DATE: @- 24 -2

OF \©

PAGE ©

ACCESS. FORMS DATABASE 1027.01 . - .
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00243
.’”""\ | Table 1. Browns Ferry Closure Head Instrumentation Nozzle (N6)
Geometry Inputs to Spreadsheet Model for Nozzle-to-Shell Weld Examination
Inside Surface Outside Surface 4
Dimensions (inches) Dimensions (inches)
Weld StartR =~ 4.94 Weld End R 9.08
Rbore 3.11 Rnozzle 572
Rbi 1.5 Rbo 2
Rwvi 125.69 Rvo 129.69
Xoff 48 Yoff 0

Table 2. Spreadsheet Model Fechniques for Instrumentation Nozzle-to-Shell Weld.

Probe Angle Probe Skew Scan Surface Mode of Propagation

45 (25 10 80) Vessel Shear Wave
. 55 +(20 to 60) Vessel Shear Wave
26 190 Blend Shear Wavc

" Table 3. Spreadsheet Model Techniques for Instrumentation Nozzle-to-Shell Weld.

Probe Probe Scan Min.R Max R Min MP Max MP Max
Angle ~ Skew Surface Misorientation
45 (2510 80) Vessel 6.89 12.0 4.67 6.16 0
55 (2010 60) Vessel 7.17 8.60 5.78 7.60 18
26 +90 Blend 5.94 7.10 4.89 7.44 20

PRl Neadelingy

Zof v
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3L

~pEOCEDﬁEﬁ§’#E@$@-""°REV; 21 TC: N[A

TENNESSEE VALLEY | PIGITAL ULTRASONIC REPORT NUMBER
AUTHORITY CALIBRATION . R.uo
DATA SHEET _____
.ROJECT _BFN._ UNIT/CYCLE 2/ 12 CALIBRATION DATE: __&-28-3

: — TRANSDUCER
MANUFACTURER __ KB

MODEL: _(oMP
SIZE: B
SHAPE; RaD  # ELEMENTS: 4 # CONS:

_SN o0cQINX

K-

CALIBRATION BLOCK NO,_BF 84 <R, TEMP: 24 _°F
SIMULATORBLOCK: _TTW 4° RADuUS

THERMOMETER SINSS8274 DUE DATE [ 6-03
COUPLANT: UALTQRAGEL. BATCI: O35 .

FREQ: 2..2.5 MHz

ANGLE VERIFICATION
BLOCK TYPE: VESSEL €At 5N _RE- |%

NOMINAL ANGLE 26 ACTUAL ANGLEZ2G °.

CABLE TYPE _RG (74 LFNGTH.._G— INSTRUMENT o
- _ ‘ MANUFACTURER_K® _ DUEDATE G503
MODE: mpan  Utone. ORmL MODEL NO.: LSN 52 SIN: E26 Y
DAC TNSTRUMENT SETTINGS
100 E b et REFLECTOR REFERENCE | MEMORY
- ’ _47 A SCAN DIRECT. NTC i SDH SENSITIVITY NUMBER
80 4" rabug 7 ™ AXIAL [-_‘-r O | &y dB 15
f—g o oF P CIRC.” ) Ul e}
60 mp | L |FRRQ: 3 fi MHz REJECT=___ 0 %
- I ANGLE.-.2G ey  DAMPING: /OGO chms
40 T DELAY_ 44/ msec  PULSER.S/NGLE  +
el e U ZERO: &9 msec
20 D |VELOCITY./A93__mscc  PRR/PRF: _HIGH.
= = E RANGE: _/0:00  inches TOF: __ A /A .
0 L DISP. MODE: FULL WAV POWER: _>C.
DISPLAY WIDTH __/0.00  inches
REF. REFLECTOR:DIW Y4"RebaS GAIN: 54 _dB_ CALIBRATION TIMES
AMPLITUDE: £& %. METAL PATIL_“.do” [ INITIAL TIME: agtD FINALTIME /7 2%

VERIFICATION TIMES | D/OYE]2/055]3)

s

11\

& s 9) LB

A4

*PDI QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2
OF THE APTLICABLE PD] QUALIFICATION IMPLEMENTATION PROCEDURE!

’ LINEARITY CHECK
VERTICAL SIGNAL 1 100 | 90 | 80 | 70
SIGNAL 2 50 {45 | yo |38
GAIN | SET -6 4B -12dB
' HO

o ‘uwxmsw

~
Aml:g e *1’((4‘-»

EXAMINER: 7

Bedyy — wnmw

DATE:  2-2: 03

PAGE_ Y 0oF (O
e — et A S

ACCES_?: FORMS DATABASE_10-27.01
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l TENNESSEE VALLEY
AUTHORITY

.

DIGITAL ULTRASONIC
CALIBRATION
DATA SHEET

REPORT NUMBER
B.uo

PROJ'ECT BEN_ UNIT/CYXCLE _._2/12

rROUHTORE nE BRLPIE ™hey . &) TGNIA

~ TRANSDUCER

MANUFACTURER _KBA
MODEL: (SAM™M A SN 17220

CALIBRATION DATE: . 2.~L8®-03 -

CALIBRATION BLOCK NO,RE=18  TEMP; 1.5:.
SIMULATORBLOCK: TT W Y RADIUS

THERMOMETER S/NS58214 DUE DATE (2-G-07

SIZE: _.B x LO FREQ: 2.2 MHz
SHAPE: REC. # ELEMENTS: 1. #CONS: ©
CABLF. TYPE_R__Q_ AN =) LENGTH- &' _

COUPLANT, WIRAGEL BATCH.©=2125
ANGLE VERIFICATION
BLOCK TYPE:_"TT\/ S/ R3o7
NOMINAL ANGLE 45 ACTUALANGLE Y% °
INSTRUMENT

- : ) MANUFACTURER K& DUE DATEG5-03
MODE: Fsukar Orove ORe MODEL NO.: USN 572 Sit: E%L/oq
) ____Dac INSTRUMENT SETTINGS
+ 100 T 1 T 1 - Jenlwoten | REFLECTOR REFERENCE | MEMORY
Req o2 A SCAN DIRECT. | NTC | $DH sr-:.\'sn‘n‘_rn' NUMBER
%0 | =z zatwp| M AXIAL_ B O] ca. a5 17
T qlz. P CIRC." ‘O ] 86 B /7
60 - L |FREQ:__.3-Y MHz REJECT:= 0 o
: 1 ANGLk—Lw deg DAMPING: /000 ohms
40 T DELAY_~-D5D!  msee  PULSER.SWNELE &
U ZERO;_ /3 .50 msce
20 D VELOCITY./29¢0 mscc PRR/PRF: HIGH
. E RANGE: __Z©.C inches TOF: NiA
0 - _ DISP. MODELFULL WAY  POWER: .DC_
DISPLAY WIDTH _/0-00 inches
REF. REFLECTOR: 4" RADIUS _ GAIN: Ld_ CALIBRATION TIMES

AMPLITUDE: €< ec % METAL PATH. .00

INITIALTIME: g g&  FINAL TIME ,7/°

VERXFICATION TIMES | D/O57I D U0 8]3)

) B) 16 ™ B) [9)

*PDT QUALIFIED INSTRUMENT SETTINGS: ‘
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2
OF THE APPLICABLE PDJ QUALIFICATION IMPLEMENTATION PROCEDURE!

LINEARITY CHECK

VERTICAL SIGNAL1 [100l 90 8 [ 70 [ao[so] 40 [ 30 | 20
SIGNAL 2 50 |45 | 40 | 25130 26| 20| I5 | fO [
GAIN [ SET | -6aB | -124B SET +12 SET +5_E
ATTENUATOR| Anre 32TO48 | 16TO24 | 20% | 647096 64 TO 96
i BCEN, i

\WGA-NV

" XAMINER; DonabercLnaroueh®
EXAMINER: > e
REVIEWER: S

| ACCESS: FORMS DATABASE 10-27-01

_LvL: I
LVLITR,

LVL.: \A_ DATE: 3-3 -3

AI\'II:’%»;}T.(T"\/».‘Q?__
DATE: , 3-84 -0
5 or_\o

PAGE
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F - IENNESSEE VALLEY

o

AUTHORITY

DIGITAL ULTRASONIC
CALIBRATION
DATA SHEET

REPORT NUMBER
B0

PROJECT B BI"N UNIT/CYCLE 2112

m;ocxm_hﬁ U " REV: ,2._\_ TC; N[A

A TRANSDUCER

MANUFACTURER __ KB A
MODEL: G awvima
s1ze: 5 ¥XI1.O
SHAPE:REC.. # ELEMENTS; 1 _#CONS: o
CABLETYPE RE 5& LENGTH. G’ . __

N R252(5

CAL[BRATION DATE: 2-28-03 .
CALIBRATION BLOCKNORE-/€  TEMP: 75 °F
SIMULATOR BLOCK; LW & "RAbws

THERMOMETER S/NSS58274 DUE DATE 2663
COUPLANT; WLTRAGEL BATCH: O212.5

FREQ: 2..2.% MHz.

ANGLE VERIFICATION
BLOCK TYPE; T\ s _BROY

NOMINALANGLE_ 5% = ACTUALANGLE BG°

pMODE: (Tsgrar O LONG U R,

DAC

INSTRUMENT
MANUFACTURER KB
MODELNO.. USN B2

___ DUEDATE ¢-5-03
SN \.'_'.LGHU-‘/

100
-3

IR
$0 “7

(LY

60

40

20

M o=~ Y E D

0

DISPLAY WIDTH__ \B.06 inchcs

INSTRUMENT SETTINGS

REi"LECT OR

REFERENCE. NEMORY

SCANDIRECT. | NTC SENSITIVITY NUMBER

SDEH

AXIAL W] @1 bc - B /G

CIrc.™ " |'T™| O

76 | /¢

FREQ:_ .3-94 MHz
ANGLE—B2(o (e

DELAY_~©. BAY msec
ZERO: A8 msee
VELOCITY_.1290 msce
RANGE: |185-€0  inaches
DISP. MODEFULL WAV,

REJECT:= 0 o
DAMPING: . /000 _ ohms
PULSER_LS/NGLE

*

PRR/PRF: _MIGH
TOF: NIA
POWER: DC.

REF, REFLECTOR‘i_I__ﬂ_BA}.!Q}GM\ 38 dB
AMPLITUDE: 86__ %

CALIBRATION TIMES

I\IETAL PATH. “l.Op"

INITIAL TIME: ©oqLo  FINALTIME (%719

VERIFICATION TIMES | D) 116 |2) 1135]3)

4) 15) & In [8) Io

*PDY QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQ UENCE ARF IN ACCORDAI\(,E WITH TAB LE2

LINEARITY CHECK

"TSIGNAL1 [100 [ 90 [ 80 | 70

YERTICAL

60 | S0 | 40 | 30

SIGNAL 2 50 [US | Yo |as

30l25)1dc ] 15

GAIN | SET -6 UB -12dB

SET +12 +0

ATTENUATOR

ADIP 327048

16TO 24 |

20% | 6470 96 61710 96

80

LVL.:. T

ANII:'R.S-FT(\‘(SZ

LVLIT R

DATE: 3-34-03

LVL"'EL’ DATE: ‘s AR

paGE b oFlo

ACCESS: FORMS OATABASE 10-27-04
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TVA MANUAL ULTRASONIC VESSEL REPORT NO. d
- EXAMINATION DATA SHEET RO
: ; L » : ‘ RPV clLosurs]
PROJECT: ___BRFN UNIT: _ 2. WELDID: _NGA-NV__ CONFIG.: NOZZEL COMPONENT: _ HEAD |
CAL. SHT. NO.: PROCEDURE: N-UT-77& REV. _2. PCR: _N[A TEMP: _{3F PYRO.:55821
SCANSENS.: *1 4B  EXAM START: _]|HO EXAMEND: 1400 _ EXAM ANGLE: 6O RL
_J Lo LOCATION: ___ O wo .LocaTION: __WeErd & ,
IND 20% 50% - 100% | MAX. AMP, 20% 50% 100%
Mpl| W1| LiIMp1|w1| L1 |Mp1fW1|L1|{Mp | W | L |{MpZW2}L2|Mp2 W2| L2 |Mp2{W2 | L2
A NA—1 Gi58[4s ] N ——1 ]

COMMENTS: SP6T TINDICATION RECORDEN TN ZoNE 4. NO LENGTH To TAD. ~
XL Scan Cens: ZoNE L AUdR D ZoNEA 20% TP RoLl. ~3
EXAMINER: LEVEL:JIT_ DATE: 2-18-03 | REVIEWED BY: LEVEL: AL DATE: 303
EXAMINER: : LEVEL:TR: pATE: 22883 | 4Nt B . 5, 9{es DATE:Béﬂ;?E PAGE .2 OFIQ

TVA 40084 (NP-L.E9) 1-108-999.48
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TVA MANUAL ULTRASONIC VESSEL REPORT NO.
EXAMINATION DATA SHEET R.uo
v RPV C-Losuv.E
PROJECT: ___BFN UNIT: 2. WELDID: NGA- NV CONFIG.: Noz.sz COMPONENT: ZAD
CAL. SHT. NO.: PROCEDURE; TST-PSI-AoMp REV.: L PCR: _N/A TEMP. _C3° _PYRO. 5581]5{
SCAN SENS.: 19ZuaedB  EXAM START: _/QY5 EXAM END: __*/:35

EXAM ANGLE:.,%, Y5 "+ 55 s

Lo LOCATION: ___ C Wo LOCATION: _wewd &
IND 20% 50% 100% MAX. AMP. 20% 50% 100 %
Mp % L1{Mpl{wl| L1 |Mpl| W1 | L1|Mp | W L |Mp3 W2 |L2 |Mp2j W2| L2 [Mp2] W2 | L2
\\
\ ~.
A .
\ T~
\ N
\ N
\‘ h T PN
NS
A[]A N\
l‘[
\ T —
\ —
AR
\ T
\
COMMENTS: AL SCANS WERE e eceed @2 18% Nowse Leveo- rOJ
NG RECoRDABLE N CATIONS DeTecTes o
EXAMINER: ) Aoveun)  LEVEL:IZ DATE:2.28-03 | REVIEWED BY:&@&&“_ LEVEL: &L DATE: 3353
EXAMINER: = LEVEL: TR DATE:2:2803 | anit BB 5 FReeer DATE: 32 5%2‘33 PAGE _& 0OFlO

TVA 40094 (NP-1-89)

1-168-399-48
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TVA

PROJECT: _ OEN SYSTEM: WPV
Office of Nuclear Power

Unit: L

REPORT NO.:
WELD NO.:__NGA-NV Pt

60* Covercge

Totat Area 19.50° SQIJN.
Area Missed 4.55° SG.IN.

ASMZ Code Credit 77%

-,

4
60° Coverage Z
Total Area 11.355° SQ.IN.

Area Missed 190 SQIM.

N

N
N\

ASME Code Coverage = 84%

N

A

S

B

7

N

Z,

/LDVER 15% EXAM VOLUME

' Total Coveroge
Z Lower 151 = 100%
Upper 85% = 81%

Tectol Composit Coverage = 90.57%

0€c00

BY:E«-}W LEVEL: —1_

' DATE: 2-28-03° PAGE ‘o OF o
TVA 19663 ({ONP-6-88)




Examination Report, R-137
N1B-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination GJ0% 1 Q2

Summary Sheet
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Qutage: Cycle 14 1SI Report #: ﬁ/ﬁ?’
Component Numb;ar: N1B-NV Component Description: N1 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code item: B3.90 Code Class: 1 Material: CS
1SO/ Drawmg;s; 2-CHM- 2046-C 01 & 2-181-0270-C-02
Procedure Number Procedure Revision SDCN Pracedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 | 1 | NA Revision 5 of the PDI-UT-7 qualified equipment table
seisia o sosouzzname | VIR LA OS2
Exam Data Indication Data Exam Resuits

Calibration Sheets

Sheets Sheets —

: [XINo Recordable Indications
N1BNV-CDS1 N1BNV-EDS1 NA CJRecordable Flaw Indications
N1BNV-CDS2 (acceptable flaw evaluation)
N1BNV-CDS3 [JReportable Flaw Indications
N1BNV-CDS4 {unacceptable flaw evaluation)

Summary: -

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

In accordance with UT procedure 54-IS1-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzie Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
43°S -106° Blend Radius
43°S +106° Blend Radius

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b){(2)(xv}{G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv){K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 31%. Refer to coverage sketch(s) and worksheet for a description of the scannmg volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X1 (2001 thru 2003 Addenda) and was performed using
ASME Section Xt, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/286, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus V2" on each side.

Prepared by rge an, _ Reviewed by :id,am Coz( { .
Signature: % & Date: 3/18/07 Signature: Date: 3/19/07
Customer:

Signature: e‘c Mé/\ Date: 5,@/&7 ggua@?%‘h/&%w/ Date: ;/ 13]a7
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Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

| Site: Browns Ferry Nuclear Plant

[ Unit: 2

[ Outage: Cycie 14 RFO

Examination Data Sheet Number: N1BNV-EDS1

{S! Report Number:

227

Component 1D: N1B-NV

Component Description: N1 Nozzle-to-Vessel Weld

Examination Information

ISQO / Drawing Number: 2-CHM-2046-C-01 & 2-1S1-0270-C-02

Wb Location: Nozzle Boss (Rnozzle)

! Lo Location: Nozzle TDC

Examination Limited: XYes [ INo

Coverage Sheet Number(s); N1IBNV-CWS31

Scan Information

Examination Procedure: 54-ISI-850-06

Applicable SDCN's: 30-8044520-000

Scan Surface: OD Blend Radius

Angle/ I ) Thermometer Scan L Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time | Temp SIN: Gain ScanLimited | | ycation(s) | Data Shest# | Initials
43°S -106° N1BNV-CDS1 03/08/07 1810 83°F VH-9525 75.0d8 CIves BINo COyes [XNo N/A GC
43°8 +106° N1BNV-CDS2 03/09/07 1830 83°F VH-9525 75.0dB Olves KNo [CYes XNo N/A GC

N/A N/A N/A N/A N/A N/A N/A N/A OYes [ONo OYes DONo N/A N/A
N/A N/A N/A N/A N/A N/A N/A . N/A Oves [ONo- | OvYes [ONo N/A N/A
Examination Procedure: 54-IS1-850-08 Applicable SDCN’s: 30-9044520-000 Scan Surface: OD Vessel Shell

Angle/ T ] Thermometer : i Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # initials
*60°S N/A N/A NIA N/A N/A N/A N/A OYes [ONo | OYes [No N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A Oyes [ONo | [Jves [ONc N/A N/A
Examination Procedure: N-UT-78 rev.4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Angle/ . Calibration I Thermometer . . Recordable Indication Examiner
Mods Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited indication(s) Data Sheet # Initials
80°RL 1 XIRadial [JCirc | N1BNV-CDS3 03/08/07 1720 83°F VH-8525 724 4dB Byes [INe | [res XINo N/A GC
60°RL 2 XRadial [OCirc | N1BNv-CDS4 03/09/07 1620 83°F VH-8525 80.0dB Kyes [CNo | [Jres XNo N/A GC
60°RL 1 [OJRadial XCirc | N1BNV-CDS3 03/09/07 1720 83°F VH-9525 72.4dB Ryes [ONo | OYes [XKNo N/A GC
60°RL 2 [JRadial XCirc | N1BNV-CDS4 03/09/07 1620 83°F VH-9525 80.00d8 Kyes [ONo | Oyes [XINo N/A GC

Comments:

*The 80° shear modeled scan from the vessei shell could not be performed due to the as-found dimension of the blend radius. Table 2-1 of the modeling report lists the dimension as 5.75" however
it actually measures ~7.0". Since the blend radius is larger than as listed on design drawings, and thus expected during the modeling process, scanning from the vessel shelf coutd not be performed
since the modeled scan area is in the blend region rather than on the vessel shell surface. TVA contacted the EPRI NDE Center for revised modeling to obtain the examination coverage missed by
eliminating the 60°s scans. The revised modeling increased the scan area of the 43° , +106° skew examinations to obtain 100% circumferential scan coverage of the inner 15%-1.

Examiner: George Chapman Levei: i Date: 03/09/07 Examiner: N/A Level: N/A Date: N/A
| Signature: e W Signature:
Examiner: N/A 4 7 Level N/A Date: N/A Examiner: N/A Level: N/A Date: N/A
Signature: / / . Signature:
AREVA Review,; Ad onti Level It Date: 03/19/07
| Signature f——— k/ oY)

Page 2 of 10
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AREVA

RPV. Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry

Unit: 2 | Weld ID: N1B-NV l Coverage Worksheet #: N1BNV-CWS1 | ISl Repbrt # K)37

Axial scans are performed with a procedure for the examination of
vessef shelf welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage . -
obtained during axial scans is typically fimited due to nozzie
configuration.

In the circumierential scan direction the outer 85%-t is examined with the
same vessel procedure as above and typically limited due to nozzle
configuration. To achieve additional coverage in the circumferentiaf
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-151-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Yolume: 95.6°inches

DInner 15%-t Examination Volume: 8.%%nchs SOuter 85%-t Examination Volume: 85.7°Inches.

60°RL axial scan limited: X]Yes [ INo

*Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: XIYes [INo

Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ [Yes [XINo

Description of Limitation: Nozzie Blend Radius

BTotal Axial Volume Achieved: 31.5% inches

Description of Limitation: N/A

FCuter 85-t% Volume Achieved: 16.7%inches

Finner 15%-t Volume Achieved: 9.9%nchs

“Percentage of Axial Coverage: 33%
B+AX100=C

Total Circumferential Examination Coverage: 28%

(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 31%

(C+)+2X100=L

Page 3 of 10Ci>
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DESCRIPTION ~
o, Browns Ferry N1B Nozzle-to-Shell Weld Coverage Plot | lqﬂ C O 0 ‘!_ 9 o)

. [oravw BY DATE TITLE PAGE
Bret Flesner 03/19/07 N1BNV-CPS1 40F 10

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total examination volume: 95.6 sq. in.
Total examination volume achieved: 31.5 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report, design drawings, and as-found
measurements performed prior to examination.
End of blend radius measured to be ~7" from “Rnozzle”
As-found location of the end of the blend
radius is ~7.0" above nozzle hoss

T
e e
4

Iurazen

78




DESCRIPTION :
/‘ Browns Ferry N18 Nozzle-to-Shell Weld Coverage Plot
: . [oravvEY DATE _ TITLE PAGE \’Iﬂ
Bret Flesner 03/19/07 N1BNV-CPS2 SOF 10 «

£00190

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 95.6 sq. in.
Area of inner 15%-t examination volume: 9.9 sq. in.
. Area of inner 15%-t examination volume achieved: 9.9 sq. in
Area of outer 85%-t examination volume: 85.7 sq. in.
Area of outer 85%-t examination volume achieved: 16.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.
_ -
eEy
4 H# = o — ey -
: \
Measurements based on modeling report, : \ |
P  design drawings, and as-found measurements N \ I
made on nozzle prior to examination. . f ‘.' N
End of blend radius measured to be ~7" from % S \\- |
“Rnozzle” R \,
4"" \\\\ - ---__'_\\ I
A 4 Le”” - S/
.




-10" and +10" skews.

R-Nozzle -

DESCRIPTION

Browns Ferry N1B Nozzle-to-Shell Weld Coveral

DRAWN 8Y
- Bret Flesner

DATE

03/19/07

TITLE
N1BNV-CPS3

Transducer with 0",

e Plot 00197
- L9 -
PAG% OF 10 K l77’]
Top View

Measurements based on modeling report, design
drawings, and as-found measurements.
End of blend radius measured to be ~7" from “Rnozzle”

Point where sound beam intercepts the ID.




| Reactor Pressure Vessel
- Manual Ultrasonic CaI\ibration Data Sheet

£J0198

dl‘.Jtility: TVA

Site

: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1BNV-CDS1

ISI Report Number:

2%

Corhponent ID: N1B-NV.

Component Description: N1 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley -

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PK

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.50" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 43°

Measured Angle: 47°

RANGE

Range: 20.0" XSound Path ~ [JDepth

Skew Angle: -106°

Measured Skew Angle: * +106°

Delay: 0.658"

Mode: Shear

| Radius: 5.75"

Velocity: 0.127 in / uS

Cable Type: RG-174

Length: 12’

Intermediate Connectors: 0

RCVR

Display: Filt2 Verification Block
Frequency: 2.256MHz Type: CS Rompas SIN: 99-6251
Reject: Off Reflector: 1" Reflector 2" Reflector
Pulse Width: 222nS Sweep: 0.6 div. 1.1 div.
Damping: 50002 Amplitude: 70% FSH 80% FSH
Mode: DJPulse Echo  [JDual Gain: 28.2dB 282 dB
i | Rep Rate: 2kHz - Basic Calibration Block
§ Pulser: 1150V  [CI1300V  (*Sonic 137 onty) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustéble with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" clad

Diameter: Flat

Temperature: 68 °F

Therm. SN: VH-8525

Couplant. Ultragel 1l

Batch No.: 05325

Reference Sensitivity Information

-

Reflector: 1D Notch

Sweep: 4.4 div

Amplitude: 80 %FSH

Gain: 53.4 dB

Cal {n: Date 03/08/07 Time 1515

Check: Date 03/09/07 Time 1808

Check: Date N/A Time N/A

Out: Date 03/09/07 Time 1900

Comments

Wedge skew incorrectly labeled on wedge, actual skew is +106°.

Examiner: George Chapman l Level: I Date: 03/09/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: Signature
AREVA Revier dam Cgnti - Level: 11l Date: 03/19/07 Page 7 of 10
Signature: o> ’

- ! '




Reactor Pressure Vessel

SRITER: I

Manual Ultrasonic Calibration Data Sheet

‘U-tility: TVA

| Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1BNV-CDS2

1S} Report Number:

)

Component ID: N1B-NV

Component Description: N1 Nozzle-to-Vesse! Weld

Examination Procedure: 54-1S(-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic lnstr_ume}nt N

Transducer

.| Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XC

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.50"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Conﬁgufalion: Single

Instrument Settings

Refracted Angle: 43°

Measured Angle: 43°

" Range: 20.0" [XSound Path [_IDepth Skew Angle: +106° Measured Skew Angle: * -106°
% Delay: 0.658" Mode: Shear Radius: 5.75"
Velogity: 0.127 in / uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Fiit2 Verificatlon Block
% Frequency: 2. 25MHz Type: CS Rompas S/N: 99-6251
* Reject: Off Reflector: 1" Reflector 2" Reflector
Pulse Width: 222nS Sweep: 0.6 div. 1.1 div.
Damping: 5000 Amplitude: 70% FSH 80% FSH
Mode: [XPulse Echo [ JDual Gain: 27.0dB 27.0dB
é Rep Rate: 2KHz | Basic Calibration Block
é Pulser: [ 1150V [J300V (*Sonic 137 only) Block |ID: BF-18 Material: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0 with 0.125" clad | Diameter. Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 68 °F Therm. SN: VH-9525
Couplant: Ultragel ! Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 4.1 div

Amplitude: 80 %FSH

Gain: 53.0dB

Cal In: Date 03/09/07 Time 1525

Check: Date 03/09/07 Time 1828

Check: Date N/A Time N/A

Out: Date 03/09/07 Time 1855

Comments

Wedge skew incorrectly labeled on wedge, actual skew is -106°.

Examiner: George Chapman Level: li Date: 03/09/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: é! 1< /p Signature
7
AREVA RevieW Adam C{) Level: {ll | Date: 03/19/07
Signaturef?éﬁw % - f ? Page 8 of 10




Reactor Pressure Vessel

£20200
“Manual Ultrasonic Calibration Data Sheet

f 'atility: TVA

Site: Browns Femy Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1BNV-CDS3

IS! Report Number:

R1%]

Component ID: N1B-NV_

Component Description: N1 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Reﬁsion 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

! Model: Sonic 136

Serial Number: 07-304 -

Frequency: 2 MHz

Serial Number: 136P1200G081455

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS1

Mode: Refracted Longitudinal

Size: 2(24x42)mm

_ Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

. RCVR

PULSER

" Range: 8.00” Es.aimd Path DDépth ' - | # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
W
E Delay: 1.38" Cable Type: RG-174  Length: 12° Intermediate Connectors: 0
Velocity: 0.230 in / uS Verification Block
Display: Filt 2 Type: CS Rompas S/N: 99-6251
Frequency: 2.25 MHz Reflector: 1" Reflector 2" Reflector
Reject: Off | Sweep: 1.3 div. - 2.5 div.
Pulse Width: 222 nS Amplitude: 25% FSH 80% FSH
Damping: 500 Q" . ‘ Gain: 52.0dB 52.0dB
Mode: [JPulse Echo  [XIDual Basic Calibration Block
Rep Rate: 2kHz Block ID: BF-18 Material: Clad CS

Pulser: [J150V [J300V (*Sonic 137 only)

Thickness: 6.0” with 0.125 Clad

Diameter: Fiat

“Probe voltage is adjustable with the Sonic 137 instrument. The

Sonic 136 has a fixed pulser voltage.

Temperature: 68 °F

Therm. SN: VH-9525

Couplant: Ultragel Il

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH

Sweep: 3.8 div

Amplitude: 80 %FSH

Gain: 58.4 dB

Cal In: Date 03/08/07 Time 1535

Check: Date 03/08/07 Time 1717

Check: Date N/A Time N/A

Zone 1 - Near Surface calibration.

Comments

-Examiner: George Chapman
Signature: %

RV

AREVA Reviev.
Signature:

Level: {l

Date: 03/09/07
Signature

Examiner: N/A

Level: N/A { Date: N/A

Level: 11 Date: 03/19/07

Page 9 of 10
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' Reactor Pressure Vessel 00201
Manual Ultrasonic Calibration Data Sheet

)
FO

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1BNV-CDS4 IS1 Report Number: ’?/)’5']

' Component ID: N1B-NV Component Description: N1 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4 Applicable SDCN(s): N/A

Ultrasonic Instrument - Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 136P1200G081455

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS1

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

u Range: 18.0" [JSound Path {IDepth # of Elements: 2 Shape: Rect. | Configuration; Dual - SBS
% Delay: 1.38" ] Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.230in / uS Verification Block
Display: Filt 2 Type: CS Rompas S/N: 99-6251
% Frequency: 2.25 MHz Reflector: 1" Reflector 2" Reflector
" Reject: Off Sweep: 0.6 div. o 1.1 div.
Pulse Width: 222 nS Amplitude: 25% FSH 80% FSH
Damping: 500.Q Gain: 52.0dB 52.0dB
o |Mode: [JPulse Echo  [X]Dual Basic Calibration Block
g Rep Rate: 2kHz =~ = . i Block ID: BF-18 Material: Clad CS
- Pulser: [1150V []300V (*Sonic 137 only) Thickness: 6.0" with 0.125” Clad | Diameter: Flat
“Probe voltage is adjustable with the Sonic 137 instrument The | | emperature: 68 °F Therm. SN: VH-9525
Soni¢ 136 has & fxed pulser vollage: Couplant: Ultragel I Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.2 div

Amplitude: 80 %FSH

Gain: 73.2 dB

Cal in: Date 03/09/07 Time 1545

Check: Date 03/09/07 Time 1618

Check: Date N/A Time N/A

Out: Date 03/09/07 Time 1910

Zone 2 - Full Volume calibration.

Comments

.':_xaminer: George Chapman Level: II Date: 03/09/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /?’Mr /M Signature
AREVA Review/Ada Inti Level: Il Date: 03/19/07 :
Signaturez?mj ' . Page 10 of 10
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Examination Report, R-138
N2A-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination

.t i
Summary Sheet 30202
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#:  f /24
Component Number: N2A-NV Component Description: N2 Nozzle to Vessel Weld System: RPV
Code Category: B-D ' Code ltem: B3.90 Code Class: 1 Material: CS
1SO / Drawing(s): 2-CHM-2046-C-01 & 2-151-0270-C-02
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
- i """ "Modeling Report: IR-2003-19 Section 3
54-151-850 06 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheets Exgtr:; Et:ta fndlcsa':mnt Data Exam Resuits
: eets B<JINo Recordable Indications
N2ANV-CDS1 N2ANV-EDS1 [IRecordable Flaw Indications
N2ANV-CDS2 (acceptable flaw evaluation)
N2ANV-CDS3 [OReportable Flaw Indications
NZANV-CDS4 (unacceptable flaw evaluation)
N2ANV-CDS5
Summary:

in accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

in accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These exarninations resulted in no reportable indications.

N2 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Blend Radius
50°S +120° Blend Radius
60°S +(33°—66°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X! (2001 thru 2003 Addenda) and was performed using
ASME Section Xl, Appendix VIl qualified personnel, procedures, and equipment

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the wq plus %" on each side.

Prepared by: G pman . Reviewed b __. , .
Signature: {/ 7 Date: 319007 | gignature: e Date: 3/20/07

Customer o wel 7 ANIT _ .
Signature: W/A/% Date: ?/ Zﬁ/’ 7 Signaturm Date'ﬁ//b’ / o7

¥ T
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Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

| Site: Browns Ferry Nuclear Plant

| Unit: 2

| Outage: Cycle 14 RFQ

Examination Data Sheet Number: N2ANV-EDS1

ISI Report Number:

/35

Component 1D: N2A-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Information

ISO/ Drawing Number: 2-CHM-2046-C-01, 2-1S1-0270-C-02

W, Location: Nozzle Boss (Rnozzle)

| Lo Location; Nozzle TDC

Examination Limited: BJYes ["INo

Coverage Sheet Number(s). N2ZANV-CWS1

Scan Information

Examination Procedure: 54-1S1-850-06

Applicable SDCN's: 30-8044520-000

Scan Surface: OD Blend Radius

Angle/ e . Thermometer Scan i Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Gain ' Scan Limited Indication(s) Data Shest # Initials
*50° /s +120° N2ANV-CDS1 3/41/07 1321 84° F VH-8525 72.0dB Oyes XNo OYes XNo N/A GC
40° /s -120° N2ANV-CDS2 3IN1Q7 1301 84° F VH-9525 72.0dB Oyes HNo Elves XNo N/A GC
NA N/A N/A N/A N/A N/A N/A N/A Oyes [INo Oyes [CNo N/A N/A
NA N/A N/A N/A N/A N/A N/A N/A OYes [ONo OYes [No N/A N/A
Examination Procedure: 54-1S1-850-08 Applicable SDCN’s: 30-9044520-000 Scan Surface: OD Vessel Shell .
Angle/ - - Thermometer : o Recerdable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60° /s | £33°to 66° NZANV-CDS3 37 1241 84°F VH-8525 75.0d8 Ovyves ENo | OYes XiNo N/A GC
NA N/A N/A N/A N/A N/A N/A N/A OYes [ONo | [OYes [JNo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN’s: N/A Scan Surface: OD Vesse! Shell
Angle/ R Calibration . Thermometer . - Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # | Initials
80°/RL 1 ERadial (JCirc | N2ANV-CDS4 311/07 1211 84°F VH-9525 724 dB KyYes [(ONo | Oyes XNo N/A GC
60°/RL 2 XRadial [JCirc | N2ANV-CDS5 3/11/07 1136 84 F VH-9525 82.04dB KyYes [ONo | [Yes [XNo N/A GC
60°/RL 1 [ORadial MCirc | N2ANV-CDS4 371107 1211 84°F VH-9525 72.4 dB RYes [ONo | OYes [XNo N/A GC
60*/RL 2 ORadiat BJCirc | N2ANV-CDS5 3IN1/07 1136 84°F VH-9525 82.0d8B BKYes [ONo | [dYes No N/A GC
Comments:
* See calibaration data sheet for additional defails on the 50° shear examination,
Examiner: George Chapma Level il Date: 03/11/07 | Examiner: N/A Level: N/A Date: N/A
Signature: /Z Signature:
Examiner: N/A /" Level: N/A | Date: N/A Examiner: N/A Level: N/A Date: N/A
| Signature: Al P Signature:
AREVA Review: Adam Gogli C_L i Level: i Date: 03/20/07
Signature 715’ s F{/ ,
= - Page 2 of 11
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RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weid {D: N2A-NV Coverage Worksheet #: N2ANV-CWS1 | ISI Report #: /é /’Z or/
Axial scans are performed with a pmcedure for the exarmination of
inner vessel shell welds. This procedure has been demonstrated for detection
1 5%_! Outer 85%-t of flaws located throughout the entire weld thickness. Coverage

=

configuration.

obtained during axial scans is typically limited due to nozzle

in the circumferential scan direction the outer 85%-t is examined with the

same vesse! procedure as above and typicafly limited due to nozzie
______ — configuration. To achieve additional coverage in the circumferential

scan direclion a second examination is performed with a procedure
demonsirated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle -
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search

units from the nozzle biend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-151-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 47 .5°inches

Clnner 15%-t Examination Volume: 5.7%inchs “Outer 85%-t Examination Volume: 41.8°Inches.

60°RL axial scan limited: XYes [ INo

“Coverage Obtained by Modeling: 100%

80°RL Outer 85%-t Exam Limited: [dYes [INo

Description of Limitation: Nozzle Blend Radius

inner 15%-t Exam Limited: | [Yes [XINo

Description of Limitation: Nozzte Blend Radius

BYotal Axial Volume Achieved: 24.3°inches

Finner 15%-t Volume Achieved: 5.7%inchs

Description of Limitation: N/A FOuter 85-1% Volume Achieved: 11.5%nches

“Percentage of Axial Coverage: 51%

B+AX100=C

“Total Circumferential Examination Coverage: 36%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%
C+y)+2X100=L

Prepared by: Bret Flesner

—

-

Date: 03/20/07 Rewﬂvj/fy @‘onth Date:03/20/07

-

Page 3 of 11
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DESCRIPTION

Browns Ferry N2A N¢

ozzle-to-Shell
DATE

03720007

Neld Coverage Plot

TITLE

N2ANV-CPS1

PAGE
4 OF 11

. . |orAWN BY
Bret Flesner

ei3g

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sq. in.

Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,

design drawings, and as-found measurements.




DESCRIPTION e . ¢ )
f'ﬁa Browng Ferry N2A Nozzie-to-Shell Weld Coverage Piot @ ) 7-7% G 0 0 i~ ‘J S
s .. [DRAWNBY DATE TITLE PAGE
Bret Flesner 03/20/07 | N2ANV-CPS2 | 5 OF 11 :

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

. Inner 15%-t area examined from the
) blend with Supplement 5 techniques.

Measurements based on modeling report,
design drawings, and-as-found measurements.

»
RO
#0°RL - TRL2-3T
24 c a2
1
i
1




DESCRIPTION ' o .
FAN Browns Ferry N2A Nozzle-to-Shell We ' R1%%
<. ..., |orawneyY DATE TIMLE PAGE :
Bret Flesner 03/20/Q7 N2ANV-CPS3 | 6 OF 11
Top View

Measureif\ents based on modeling report,
design drawings, and as-found measurements.

Point where sound heam intercepts the ID.
Transducer with 0°,

-10” and +10” skews.

e/ Weld

/
R-Nozzle - ’ /

30207




Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

30203

Utility: TVA .

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2ANV-CDS1

181 Report Number:

£i3%

Component 1D: N2A-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Uitrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

; Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PR

 Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

: Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle: * 50°

Range: 15.0° [XSound Path [JDepth

Skew Angle: -120°

Measured Skew Angle: *+120°

Delay: 0.587

RANGE

Mode: Shear

Radius: 3.5"

| Velocity: 0.127 in / yS

Cable Type: RG-174 Length: 12

Intermediate Connectors: 0

!CVR

Pulser: [[]150v  []300V (Sonic 137 only)

Display: Filt2 Verification Block
Frequency: 2.25 MHz Type: CS Rompas , S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
‘| Damping: 500 Q - Amplitude: 70 %FSH 80 %FSH
Mode: [dPuise Echo [[IDual Gain: 29.8 dB 29.8 dB
g | Rep Rate: 2kHz Basic Callibration Block
é Block ID: BF-18 Material: Clad CS

‘Puiser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0° with 0.125" Clad

Diameter: Flat

Temperature: 69° F

Therm. SN: VH-9525

Couplant: Ultrage! |l

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.1 div

Amplitude: 80 %FSH

Gain: 58.2 dB

Cal In: Date 03/11/07 Time 1115 | Check: Date 03/11/07 Time 1320 | Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1437

Comments

*During the calibration process a manufacturing eror was discovered with the TVA supplied 40° -120° skew wedge (product code 365-043-122). The
wedge incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage TVA
contacted the EPR! NDE Center for additionat modeling using the actual manufactured 50° angle. Additionally the wedge is also incorrectly labeled

-120° skew but is actually +120°.

Examiner; George Ch
Signature: /5

Level 0

Date: 03/11/07 | Examiner: N/A
' Signature

Level: N/A | Date: N/A

Level: it

Date: 03/20/07

Page 7 of 11

/..
AREVA Revié:_:r sé m Cont r /
Signature; A 1




Reactor Pressure Vessel
o Manual Ultrasonic Calibration Data Sheet

30209

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2ANV-CDS2

I1S1 Report Number:

R1%8%

Component ID: N2A-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure 54-151-850-06

Applicable SDCN(s): 30-5044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 01C4NX

Freguency: 2.25 MHz

Serial Number: 136P1200G081455 .

1Size: 0.5"x1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle: 40°

Range: 15.0°

XSound Path [ODepth

Skew Angle: +120°

Measured Skew Angle: *-120°

| Delay: 0.587" .

RANGE

Mode: Shear

Radius: 3.5"

Velocity: 0.127 in / uS

Cable Type: RG-174 Length: 12'

Intermediate Connectors: 0

Display: Filt2 Verification Block

% Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251

.K Reject: Off Reflector: 1" Radius 2" Radius

Puise Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 0 _ Amplitude: 70 %FSH 80 %FSH
Mode: [dPuise Echo ' [[JDual Gain: 28.0dB 28.0dB

é | Rep Rate: 2kHz ' Basic Calibration Block

§ Pulser: [1150v  [J300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0° with 0.125" Clad | Diameter: Flat

‘Puiser voltage adjustable with the Seonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Temperature: 69° F Therm. SN: VH-9525 -

Batch No.: 05325

Couplant: Ultrageil il

Reference Sensitivity Information

Refiector: ID Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 48.0dB

Cal {n: Date 03/11/07 Time 1110

Check: Date 03/11/07 Time 1300

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1432

Comments

*Transducer incorrectly labeled +120° skew by the manufacturer; however actual skew is -120°.

Examiner: George Chapman Level: Hi Date: 03/11/07 | Examiner: N/A Level: N/A | Date: N/A

Signature: J; Signature :

gREVA Re%fém Co J _ 4;7_?391331‘ | Date: 03120107 Page 8 of 11
ignature: ‘ - -




Reactor Pressure Vessel
Manual Uitrasonic Calibration Data Sheet

£o0210

Utility: TVA

Unit; 2

Calibration Data Sheet Number: N2ANV—CDS$

Site: Browns Ferry Nuciear Plant

IS| Report Number:

Outage: Cycle 14 RFO

Ri1%§

Component ID: N2A-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: -54-151-850-06

Applicable SDCN(s). 30-9044520-000

* Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Madel: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MHz

Serial Number: 136P1200G081455 .

Size: 0.5" x1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 60° Measured Angle: 59°
" Range: 20.0" [XISound Path [JDepth Skew Angle: £33° to 66° Measured Skew Angle: N/A
%9 Delay: 0.813" Mode: Shear Radius: Flat
Velocity: 0.127 in / S Cable Type: RG-174 Length: 12 intermediate Connectors: 0
Display: Filt2 Verification Block
g Frequency: 2.25 MHz Type: CS Rompas 1 SIN: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.1 div.
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: [JPulse Echo. [Ibuat Gain: 27.6dB 276d8
g | Rep Rate: 2kHz ' Basic Calibration Block
é Puiger: [1150v  []300V (*sonic 137 onty) Block ID: BF-18 Material: Clad CS

Thickness: 6.0° with 0.125" Clad

*Pulser voltage adjustable with the

The Sonic 136 has a fixed puiser voltage.

Sonic 137 instrument only.

Diameter: Flat

Temperature: 69° F

Therm. SN: VH-9525 -/

Couplant: Ultragel

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 5.8 div

Amplitude: 80 %FSH

Gain: 60.8 dB

Cal In: Date 03/11/07 Time 1105

Check: Date 03/11/07 Time 1240

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1440

Comments

Examiner: Geo

e Chapman
Signature: . Ay

Level: (i Date: 03/11/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

AREVA Review:

Signature:

1 Level: Ilf

Date: 03/20/07

Page 9 of 11




Reactor Pressure Vessel SRIEAR
Manual Ultrasonic Calibration Data Sheet

Unit: 2

Outage: Cycle 14 RFO

Utility: TVA Site: Browns Ferry Nuclear Plant

Calibration Data Sheet Number: N2ANV-CDS4 iS| Report Number: ﬁ / 3{{

Component 1D: N2A-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4 Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: RTD Model: TRL2-ST

Serial Number; 07-304 -

Model: Sonic 136

-| Frequency: 2 MHz

Serial Number: 136P1200G081455

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS1

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: FS~125mm Squint Angle: 5°

w Range: 8.00"° [KSound Path [ ]Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS

o] .

g Delay: 1.38" Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.230in / S Verification Block
Display: Fiit 2 Type: CS Rompas S/N: 99-6251

‘g Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius

Reject: Off Sweep: 1.2 div. 2.5 div.
Pulse Width: 222 aS Amplitude: 25 %FSH 80 %FSH
Damping: 500 Q Gain: 52.0dB 52.0 dB

x | Mode: Pulse thO‘ RDual Basic Calibration Block

% Rep Rate: 2kHz . Block ID: BF-18 Material: Clad CS

a

Pulser: [J150V  {J300V (*Senic 137 only) Thickness: 6.0” with 0.125” Clad | Diameter: Flat

Temperature: 69 °F Therm. SN: VH-9525 -

“Probe voltage is adjustable with the Sonic 137 instrument. The

Sonic 136 has a fixed pulser voltage. Batch N 05325
. atch No.:

Couplant: Ultragel It

Reference Sensitivity Information

Reflector: 1/4-t SDH Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.4 dB

Cal In: Date 3/11/07 Time 1100 Check: Date 3/11/07 Time 1210 | Check: Date N/A Time N/A Out: Date 3/11/07 Time 1430

Comments

Zone 1 - Near Surface calibration.

Examiner: George Chapm . Level: Il Date: 03/11/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: % Signature
7
AREVA Review/Afdlam Cgpti Level: Date: 03/20/07
Signature’ M;\_*/_) Pége 10 of 11

.




Reactor Pressure Vessel

30212

Manual Ultrasonic Calibration Data Sheet

| Utitity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

‘Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2ANV-CDS5

I1SI Report Number:

R13¢4

Combonent ID: N2A-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: RTD

Model: TRL2-ST

Manufacture: Staveley

Modei: Sonic 136

Serial Number: 07-304 -~

Frequency: 2 MHZ

Serial Number: 136P1200G081455 -

Angle: 60°

Measured Angie: 61°

Linearity Sheet No.: LDS1

Mode: Refracted Longitudinal

Size: 2(24x42)mm

instrument Settings:

PULSER

Focus: FS~125mm Squint Angle': 5°
w Range: 18.0" [Sound Path [ IDepth # of Elements: 2. Shape: Rect. | Configuration: Dual - SBS
g Delay: 1.38” Cable Type: RG-174  Length; 12' Intermediate Connectors: O
Velocity: 0.230 in / uS ] Verification Block
Display: Filt 2 Type: CS Rompas S/N: 99-6251
= Frequency: 2.25 MHz Reflector: 1" Radius 2” Radius
* Reject. Off , Sweep: 0.5 div. 1.1 div.
| pusewiaw: 22208 Amplitude: 25 %FSH 80 %FSH
Damping: 500 0 Gain: 52.0dB 52.0 dB
Mode: [JPulse Echo [Dual’ Basic Calibration Block
Rep Rate: 2kHz Btack ID: BF-18 Material: Clad CS

Pulser: [J150v  [J300V (*Sonic 137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed puiser voltage.

Temperature: 69 °F

Therm. SN: VH-9525

Couplant: Ultrage! |i

Batch No.: 05325

Reference Sensitivity information

Reflector: ID Notch

Sweep: 6.3 div

Amplitude: 80 %FSH

Gain: 73.2 aB

Cal In: Date 3/11/07 Time 1055

Check: Date 3/11/07 Time 1135

Check: Date N/A Time N/A

Out: Date 3/11/07 Time 1435

Zone 2 - Full Volume calibration.

Comments

Examiner: George Chapman Level: i Date: 03/11/07 | Examiner: N/A Level: N/A | Date: N/A
Slgnature Signature ’

AREVA Review: m'é ti ﬂ/\ Level: lit | Date: 03/20/07

Signature: ‘7} : Page 11 of 11




Examination Report, R-142
-N2B-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination

¢00213

P Summary Sheet

R N A A
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Gycle 14 ISI Report #: /Q /Lll';
Component Number: N2B-NV Component Description: N2 Nozzle to Vessel Weid System: RPV .
Code Category: B-| D .Code Item B3.80 Code Class: 1 Material: CS

180 / Drawing(s): 2- CHM 2046-0-—01 & 2 ISI 0270—0-02

reportable indications.

Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 : ‘ 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
sl I ' Y ) g Modeling Report: 1IR-2003-18 Section 3
54-151-850 08 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheets Exg,:neggta |nchc:se;:|;>ent sData o Exam Results
: No Recordable Indications
N2BNV-CDS1 [ .. - - . N2BNV-EDS1 [JRecordable Flaw Indications
N2BNV-CDS2 - (acceptable flaw evaluation)
N2BNV-CDS3 [JReportable Flaw Indications
N2BNV-CDS4 (unacceptable flaw evaiuation)
N2BNV-CDSS
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (rad|al) and curcumferentlal scan directions. These examinations resulted in no

In accordance with UT procedure 54-181-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

- : N2 Nozzie Modeling Parameters
Probe Refracted Angle Probe Skew Scan Surface
40°8 -120° Blend Radius
50°S +120° Biend Radius
60°S +(33°-66°) Vessel

coverage, and scan limitations.

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination

This examination satisfies the,réquirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section X1, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the wel%lus &' on each side.

Prepared by: Thomas Brg
SignamES} AP

Date: 3/19/07

Reviewed
Signature:

i

"Date: 3720107

o X AT

Date: s ( (% (,7

Customer: Matt
| Signature: %W//%\

. ANIi:
Date: /Z%? s|gnature

Page 1 of 11




Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

I Unit: 2

Examination Data Sheet Number: N2BNV-EDS1

| Site: Browns Ferry Nuclear Plant

IS Report Number:

itz

| Outage: Cycle 14 RFO 4

Component [D; N2B-NV

Component Description: N2 Nozzle-to-Vessel Weld

: Exammation Information

ISO / Drawing Number: 2-CHM-2046-C-01 & 2-151-0270-C

W Location: Nozzle Boss (Rnozzle)

Fig Locatlon: Nozzie TDC

Examination Limited: [{Yes [[INo

Coverage Sheet Number(s) N2BNV-CWS1

Scan information

-Examination Procedure: 54-1S1-850-06

Applicable SDCN’s: 30-8044520-000

Scan-Surfacs: OD Blend Radius

. Angle/

Thermometer . |~

Examiner”’

Page 2 of 11

_—_ o . Scan - Recordable Indication
" ‘Mode Skew Calibration Sheet # Date '!’l(ne Temp SIN: . Gain Scan Limited Indication(s) Data Sheet # Initials -
| *50°S -120° N2BNV-CDS'1 03/19/07 1410 88°F VH-9520 . |.61.0dB | OYes ®No | [JYes XNo N/A B .
40°S +120° N2BNV-CDS2 03/19/M07 1418 88°F VH-8520 | 81008 | [Yes BINo | [IYes. XNo - NAA ™
~NA N/A N/A N/A CNA N/A . N/A . N/A {Oves [ONo OvYes - [INo N/A NA
NA N/A N/A N/A - NIA NIA NIA " NIA Oves ONo | [CYes {INo NIA N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN's: 30-9044520-060 Scan Surface: OD Vessel Shell
Angle/ . ! Thermometer - o Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain | Scan Limited Indication(s) Data Sheet # nitials
60°S $33° to 66° N2BNV-CDS3 03/19/07 1440 88°F VH-9520 67.0dB OYes &No | OYes KNo NA T8
N/A N/A N/A NA N/A N/A N/A N/A Oyves CINo | [JYes ONo NIA N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vesse! Shell
Angle/ - Calibration . Thermometer . o Recordable Indication Examiner
Mode | Z°ne | Beam Direction Sheet # Date Time | Temp SIN: ScanGain | Scanlimited | | jication(s) | Data Sheet# | Initiais
6D°/RL 1 XRadial [JCirc {| N2BNV-CDS4 03/19/07 1345 88°F VH-9520 76.0dB Kves [INo | Clyes [KINo N/A T8
B80°/RL 2 [XRadial [JCirc | N2BNV-CDS5 03/19/07 1357 88°F VH-9520 78.0d8 Rvyes [OnNo | COYes XKNo N/A B
80°/RL 1 (JRadial BCirc | N2BNV-CDS4 03/18/07 1345 88°F VH-9520 76.0 dB Byes ONo | TOves RKNo N/A B
60°/RL 2 [IRadial X]ICirc N2BNV-CDS5 03/19/67 1357 88°F VH-9520 78.0dB Bdyes [ONo OYes [INo N/A T8
Comments:
* See note on calibration data sheet for details relating to the 50° measured angle. o
D
(e
Examiner: Thomas Brown Level: il Date: 03/19/07 Examiner: N/A Level: N/A Date: N/A raW
Signatur Y2 ,8,‘¢ Signature: PR
Examiner: N/A yd / Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A N
Signature: / o Signature;
AREVA Review: Adam Co?ﬁ/ N Level I Date; 03/20/07
Signature ,‘”%—1(7
N
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RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

15%-t -

Utility: TVA Plant: Browns Ferry Unit: 2 Weld 1D: N2B-NV Coverage Worksheet # N2BNV-CWS1 | ISI Report# </ 42~
Axial scans are performed with a proceatre for the examination of
Inner : » vessef shell welds. This procedure has been demonstrated for detection
Outer 85%-t . of flaws located throughout the entire weld thickness. Coverage

configuration.

\_

obtained during axial scans is typically limited due to nozzle

in the circumferential scan direction the outer 85%-t is examined with the
same vessel procedure as above and typically limited due to nozzie
configuration. To achieve additional coverage in the circumnferentiai
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for deteclion of laws in the inner 15%-t only. The nozzle
inside-radius lechnique provides additional caverage since the
companent is modeled and scanning is performed with several search
units from the nozzie blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure; 54-1S1-850-06

Examination Procedure; N-UT-78 Revision 4

ARequired Examination Volume: 47.5%inches

Pinner 15%-t Examination Volume: 5.7%inchs

SOuter 85%-t Examination Volume: 41.8%Inches.

60°RL axial scan limited: Yes

[INo

FCoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: DdYes  [INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ [Yes [XINo

Description of Limitation: Nozzle Blend Radius

®Total Axial Volume Achieved: 24.3%inches

Description of Limitation: N/A
Flnner 15%-t Volume Achieved: 5.7%nchs

‘Outer 85-t% Volume Achieved: 11.5%inches

B+AX100=C

“Percentage of Axial Coverage: 51%

“Total Circumferential Examination Coverage: 36%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%
(C+l)+2X100=L

- A =
Prepafed by: Bret Flesner Date: 03/20/07 | Reviewed by//Adam Coptf Date.03/20/07 -
y . Page 3 of 11 KO
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_ DESCRIPTION l)ﬂ/
.("'-r‘ Browns Ferry N2B Nozzle-to-Shell Weld Coverage Plot ?\ ]
i .o | DRAWNBY DATE TITLE PAGE
. Bret Flesner 03/20/07 | N2BNV-CPS1 | 4 OF 11

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sq. in.
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings, and as-found measurements.

RO
BURL - TRL2ETY
2024 x 4




DESCRIPTION \X,V
\ Browns Feny N2B Nozzle-to-Shell Weld Coverage Plot @\
. |ORAWN BY DATE TME PAGE
Bret Flesner 03/20/07 | N2BNV-CPS2 | 5 OF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

, Total area of examination volume: 47.5 sq. in.
. Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
o Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined from the
. blend with Supplement 5 techniques.

Measurements based on modeling report,
design drawings, and as-found measurements..

>
RO
&O°AL - TRL2-ST
224 x a2y

GJ02LY




DESCRIPTION -
lg-| Plot
«, | DRAWN BY DATE TITLE PAGE
Bret Flesner 03/20/07 N2BNV-CPS3 | 6 OF 11
Top View

Measurements based on modeling report,
design drawings, and as-found measurements.

Transducer with 0°,

~10° and +10° skews.

Point where sound beam intercepts the ID.

R-Nozéle :

o

002183




. R Reactor Pressure Vessel
w2w .- - Manual Ultrasonic Calibration Data Sheet

(00219

.Utmty: TVA

Site: Browns Ferry Nuclear Plant Unit: 2

Outage: Cycle 14 RFO

‘] Calibration Data Sheet Number: N2BNV-CDS1

{S| Report Number:

K1tz

Component 1D: N2B-NV

Component Description: N2 Nozzle-to-Vessel weld .

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley . -

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

"+ - | Serial Number: 0111PR

Frequency: 2.25 MHz

Serial Number: 7031

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle; * 50°
. Range: 15.0" [Sound Path [1Depth Skew Angle: -120° Measured Skew Angle: *+120°
% Delay: 0.517" Mode: Shear Radius: 3.5"
Velocity: 0.127 in / S Cable Type: RG-174 Length: 12 Intermediate Connectors: 0
Display: Fiit2 . - - Verification Block
% Frequency: 2.25 MHz Type: CS Rompas SIN: 791413
Reject: Off ' Reflector: 1" Refiector 2" Reflector
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: [JPulse Echo [JDual Gain: 36.4 dB 36.4dB
i |RepRate:2kHz . | Basic Calibration Block
2 | Pulser. C1150V 3300V (“Sonic 137 onty) Block ID: BF-18 Material: Clad CS
*Puiger voltage adjust:;fale with the Sonic 137 instrument only. Thickness: 6.0" with 0.125" Clad | Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 72 °F Therm. SN: VH-8520
Couplant: Ultragel {f Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 6.1 div

Amplitude: 80 %FSH

Gain: §8.2 d8

Cal In: Date 03/19/07 Time 1150 | Check: Date 03/19/07 Time 1408 | Check: Date N/A Time N/A

Out: Date 03/19/07 Time 1512

Comments

*During the calibration process a manufacturing error was discovered with the TVA supplied 40° -120° skew wedge (product cade 365-
043-122). The wedge incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure
examination coverage TVA contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle.

Additionally the wedge is also incorrectly labeled -120° skew but is actually +120°.

Examiner: Thomas Brown Level: Il
SO ) R ]

Date: 03/19/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Date: 03/20/07

Page 7 of 11
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AREVA Review: ;Ai(jﬁz onti/] /  |Level: li
Signature: ,(,,@, )
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Reactor Pressure Vessel
- Manual Ultrasonic Calibration Data Sheet

WaVa Xa
30200

¢

Sité: Browns Ferry Nuclear Plant

Unit: 2

Qutage: Cycle 14 RFO

‘Uﬁlity: TVA

Calibration Data Sheet Number: N2BNV-CDS2

IS! Report Number:

alk s

Component ID: N2B-NV

Component Description: N2 Nozzle-to-Vessel weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 01C4NX

Frequency: 2.25 MHz

Seria' NUmber: 7031 . Ao = v.:,; i - ' .

- |size: 05" x1.0°

Shape: Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: 40°
" Range: 15.0" [XSound Path [JDepth Skew Angle: +120° Measured Skew Angle: *-120°
%D Delay: 0.519" Mode: Shear Radius: 3.5
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2 Verification Block
g Frequency: 2.25 MHz Type: CS Rompas SIN: 791413
Reject: Off Reflector: 1" Reflector 2" Reftector
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 0 Amplitude: 70 %FSH 80 %FSH
Mode: BPulse Echo  [Dual Gain: 36.0dB 36.0dB
% Rep Rate: 2kHz » Basic Callbration Block
=
g | Pulser: [J150v [J300V (*sonic 137 onty) Block ID: BF-18 Material: Clad CS

- *Pulser voltage adjustéble with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 72 °F

Therm. SN: VH-8520

Couplant: Ultragel It

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 58.0 dB

Cal In: Date 03/19/07 Time 1145

Check: Date 03/19/07 Time 1417

Check: Date N/A Time N/A

Qut: Date 03/19/07 Time 1517

Comments

*Transducer incorrectly fabeled +120° skew by the manufacturer; however actual skew is -120°.

Examiner: Thomas Brown Level: Ii Date: 03/19/07 | Examiner: N/A Level: N/A | Date: N/A

Sigr@lue™lrrte D B | Signature

AREVA Revi Iam Level Il | Date: 03/20/07 :

Signature: c; th’_ Yy J Page 8 of 11
L] \\_____, rd




Reactor Pressure Vessel

20221

Manual Ultrasonic Calibration Data Sheet

qUtility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2BNV-CDS3

ISI Report Number:

Algz

Component ID: N2B-NV

Component Description: N2 Nozzle-to-Vessel weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultragonic Instrument

Transducer

Ménufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MMz

Serial Number; 7031

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 60°

Measured Angle: 59°

| Range: 20.0" [QSound Path  [JDepth™

Skew Angle: £33° to 66°

Measured Skew Angle: N/A

Delay: 0.842"

Mode: Shear

Radius: Flat

RANGE

Velocity: 0.127 in / uS

Cable Type: RG-174 Length: 12'

Intermediate Connectors: 0

Pulser: [J150v  [J300V (*sonic 137 only)

Display: Filtz Verification Block

g Frequency: 2.25 MHz Type: CS Rompas SIN: 791413

® Reject: Off Reflector: 1" Reflector 2" Reflector
Pulse Width: 222 nS Sweep: 0.6 div. 1.1 div.
'Damping: 500 Q e Amplitude: 70 %FSH 80 %FSH
Mode: [XIPuise Echo [[JDual Gain: 33.8d8 33.8dB

é Rep Rate: 2kHz Basic Calibration Block

é Block 1D: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Diameter: Fiat

Temperature: 72 °F

Therm. SN: VH-9520

Couplant: Ultragel i

Batch No.: 05325

Reference Sensitivity information

| Reflector: 1D Notch

Sweep: 5.8 div

Amplitude: 80 %FSH

Gain: 60.8 dB

Cal In: Date 03/19/07 Time 1200

Check:

Date 03/19/07 Time 1439

Check: Date N/A Time N/A

Out: Date 03/19/07 Time 1519

Comments

Examiner: Thomas Brown Level: || Date: 03/19/07 | Examiner: N/A Level: N/A | Date: N/A
Sig@fﬁ%’/& ﬁ . A Signature
. A / x 4 - -
g_REVA Rgvue%ic{wﬂdj Level: Il | Date: 03/20/07 Page 8 of 11
ignature: L~ ’




00222

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

.Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2BNV-CDS4

ISt Report Number:

R4

Component 1D: N2B-NV

Component Description: N2 Nozzle-to-Vessel Weld.

Examination Procedure:- N-UT-78 Revision 4-

Applicable SDCN(s): N/A

_Ultrasonic Ingstrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 703i

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: FS~125mm Squint Angle: 5°
w ‘Range: 8.00 ESpund Path p'epgh # of Elements: 2 Shape: Rect, | Configuration: Dual - SBS
% Delay: 1.38" ‘ Cable Type: RG-174  Length: 12° Intermediate Connectors: O
Velocity: 0.230in/pS - Verification Block
Display: Filt 2 Type: CS Rompas TSIN: 791413
% Fraquency: 2.25 MHz Reflector: 1" Reflector 2" Reflector
* Reject: Off Sweep: 1.2 div. 2.5 div.
Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH
Damping: 500»q: S Gain: 52.0 0B 52.0 dB
Mode: [JPulse Echo ~ [QDual =~ 7" Basic Calibration Block
‘Rep Rate: 2kHz Block ID: BF-18 Material: Clad CS

PULSER

Pulser: (J150V  [[]300V {*Sonic 137 onty)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Temperature: 72 °F

Therm. SN: VH-8520

Couplant: Ultragel

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH

Sweep: 3.8 div

Amplitude: 80 %FSH

Gain: 58.4 dB

Cal In; Date 03/19/07 Time 1233

Check: Date 03/19/07 Time 1344

Check: Date N/A Time N/A

Out: Date 03/19/07 Time 1520

Zone 1 - Near Surface calibration.

Comments

Examiner: Thomas Brown

AREVA Revi
Signature:

Level: Il Date: 03/19/07 | Examiner: N/A Level: N/A | Date: N/A

o Signature

SO G R ]

Level: lil | Date: 03/20/007 Page 10 of 11
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-~ . Reactor Pressure Vessel

30223

Manual Ultrasonic Calibration Data Sheet

-Uﬁlity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2BNV-CDS5-

R4

IS1 Report Number:

Component ID: N2B-NV

Component Description: N2 Nozzle-to-Vessel Weld.

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s). N/A

Trangducer

Ultrasonic Instrument

Manufacture: Staveleyr o

Manufacture: RTD

Model: TRL2-ST

| Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 703!’

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm Squint Angle: 5°
w Range: 18.0° [XSound Path [ ]Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
g Délay: 1.38" Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.230 in’/>uS o Verification Block
Display: Filt 2 Type: CS Rompas SN: 791413
% Frequency: 2.25 MHz Reflector: 1" Reflectar 2" Reflector
B Reject: Off Sweep: 0.5 div. 1.1 div.
Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH
Damping: 500 Q Gain: 52.0dB 52.0dB
« |Mode: [JPulse Echo  [XIDual Basic Callbration Block
g RepRate:2kHz -~ =~ = Block ID: BF-18 Material: Clad CS
o Pulser: {1150V L___l300V (*Sonic 137 only) ° "| Thickness: 6.0" with 0.125” Clad | Diameter: Fiat
*Probe voltaée is adjustable with the Sonic 137 Instument. The | | €Mperature: 72°F Therm. SN: VH-8520
Sonic 136 has a fxed puiser vollage Couplant; Ultragel I Batch No.: 05320

Reference Sensitivity Information

Refiector: 1D Notch

Sweep: 6.3 div

Amplitude: 80 %FSH

Gain: 73.2 dB

Cal In: Date 03/18/07 Time 1230

Check: Date 03/19/07 Time 1356

Check: Date N/A Time N/A

Out: Date 03/19/07 Time 1520

Zone 2 - Full Volume calibration.

Comments

Examiner; Thomas Brown
| sigheture™ ]

Level: Il Date: 03/19/07

Signature

Examiner: N/A

L.evel: N/A | Date: N/A

AREVA Review {Alia
Signature; 1

Level: Il | Date: 03/20/07

Page 11 of 11




Examination Report, R-139
N2C-NV, RPV Nozzle-To-Head Weld



ﬁw RPV Nozzle Ultrasonic Examination CJ 0224

b

P Summary Sheet
Utiity: TVA | Site: Browns Ferry Nuclear Plant Unitt2 | Outage: Cycle 14 iSi Report#: /4]
Component Number: N2C-NV Component Description: N2 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS
IS0 / Drawing(s): 2-CHM-2046-C-01 & 2-151-0270-C-02
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 . ; R NA Revision 5 of the PDI-UT-7 qualified equipment table
T I Modeling Report: IR-2003-19 Section 3
54-151-850 06 30-9044520-000 EPRI Letter dated 3/5/07
v Calibration Sheets Exsarr‘r:3 g:ta lndm;::a; sData Exam Resulits
: — - - BINo Recordable Indications
N2CNV-CDSHt N2CNV-EDS1 CIRecordable Fiaw Indications
N2CNV-CDS2 . . (acceptable flaw evaluation)
N2CNV-CDS3 o [OReportable Flaw Indications
N2CNV-CDS4 {unacceptable flaw evaluation)
N2CNV-CDS5
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radaal) and circumferential scan directions. These examinations resulted in no
reportable indications. :

in accordance with UT procedure 54-ISI-850-06 and the referenced TVA / EPRI modeling report the foliowing additional
‘examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Blend Radius
50°S +120° Blend Radius
60°S #(33°-66°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the no2zle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X! (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix Viil qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the welr\plus 12" on each side.

Prepared by: George Chapman , Reviewed by: %}ﬂ onti/} _
Sigatre. 2o - | Datersnoor | orRl " Comi Date: 3/20/07

Customer: Matt'@ ) ) ANIE ]
| Signature: m Julefel | Date: 5/4/97 Signature: W Datexs| 8/ 47
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Ultrasonic Examination Data Sheet
Nozzie-to-Shell Weld Examination

Utility: TVA

|_Site: Browns Ferry Nuciear Plant

I Unit: 2

Examination Data Sheet Number: N2CNV-EDS1

| IS| Report Number: -

K57

| Outage: Cycle 14 RFO

Component Description: Nozzle-fo-Vessel Weld

Component ID: N2C-NV

Examination Information

ISO / Drawing Number: 2-CHM-2046-C-01, 2-1S1-0270-C-02

W, Location: Nozzle Boss {Rnozzle)

[ L Location: Nozzle TDC

Examination Limited: iXYes [ INo

Coverage Sheet Number{s): N2CNV-CWS1

Scan Information

Examination Procedure: 54-1S1-850-06

Scan Surface: OD Blend Radius

Applicable SDCN's: 30-9044520-000 ;

Angle/ S y Thermometer | Scan e Recordable Indication Examiner
Mode | SKe¥ Calibration Sheet # Date Tme | Temp | g Gain | Seenlimted |y jication(s) | Data Sheet# | Initials
*50°S -120° N2CNV-CDS1 03/11/07 1324 84°F - VH-9525 72.00B [Cves: XNo COYes XNo N/A GC
40°S +120° N2CNV-CDS2 03/41/07 1356 84°F. |  VH-9525 . 72.04B Dyes XNo CYes XNo N/A GC
NA N/A N/A N/A N/A NA ;. NiA N/A Oves ONo | OYes [INo N/A. N/A
NA N/A N/A N/A N/A N/A |- N/A N/A Clyes [ONo CYes [ONo N/A N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN’s: 30-8044520-000 Scan Surface: OD Vesssl Shell
Angle/ P Thermometer . . Recordable Indication Examiner
Made Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Shest # Initials
60°S £33° to 66° N2CNV-CDS3 0311/07 1405 84°F VH-9525 72.0dB OYes KWNo | OYes XNo N/A GC
N/A NIA N/A N/A N/A N/A N/A N/A OyYes [INo | ClYes [ONo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Anglef - Calibration . Thermometer . L Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain | Scan Limited indication(s) Dats Sheet # Initials
60°/RL 1 BRadial [JCirc | N2CNV-CDS4 03711707 1526 82°F VH-8520 78.4dB Myes [ONo | Oyes XINo N/A BF
60°/RL 2 KRadial [(JCirc | N2CNV-CDS5 031107 1605 82°F VH-8520 76.0dB XvYes [ONo { OYes XNo N/A BF
60°/RL 1 {(JRadial [JCirc | N2CNV-CDS4 0311107 1525 82°F VH-8520 7844d8B Kyes [ONo | OJves KINo N/A BF
60°/RL 2 [JRadial XCirc | N2CNV-CDS5 03/11/07 1605 82°F VH-8520 76.0dB Ryes [INo OYes [ENo NiA BF
Comments:
* See Note 1 on attached calibration data sheet for detalls relating to the 50° measured angle.
Examiner. George Chapman Level: Il Date: 03/11/07 Examiner: N/A Level: N/A Data: N/A
Signature: g Signature:
Examiner. Bret Ffesner Level: li Date: 03/11/07 Examiner: N/A Level: N/A Date: N/A
| Signature: Y é 4 Signature:
AREVA Review: AdemfCénti = [/ I Level: lil Date: 03/20/07
Signature [y S -
Cd ] T

Pags 2 of 11
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RPV Nozzle-To-Shell Weld |
Ultrasonic Examination Coverage Calculation Worksheet

Utility.: TVA Plant. Browns Ferry Unit: 2 Weld ID: N2C-NV Coverage Worksheet # N2CNV-CWS1t | ISI Report # £7/37

Axial scans are performed with a procedure for the examination of

Inner - B - vessef shell welds. This procedure has been demonstrated for detection
15%-t Quter 85%-t - of flaws located throughout the entire weld thickness. Coverage
. - - obtained during axial scans is typically limited dué to nozzle
L ~ configuration. -

" In the circumferential scan direction the outer 85%-t is examined with the .
same vessel procedure as above and typically limited due to nozzle

- configuration. To achieve addifional coverage in the circumferential
scan directiona second examination is performed with a procedure
demonsirated for nozzie inside-radius UT. This procedure has been
demonsirated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzie blend.

o

Axial Scans Circumferential Scans
100%-t Inner 15%-t Quter 85%-t
Examination Procedure: N-UT-78 Revision 4 Examination Procedure: £4-1S1-850-06 Examination Procedure: N-UT-78 Revision 4
"Required Examination Volume: 47.5%inches PInner 15%-t Examination Volume: 5.7 inchs “Outer 85%-t Examination Volume: 41.8°Inches.
80°RL axial scan limited: [XIYes [ ]No “Coverage Obtained by Modeling: 100% 680°RL Outer 85%-t Exam Limited: PdYes [INo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ J[Yes [XINo Description of Limitation:. Nozzle Blend Radius
Total Axial Volume Achieved: 24.3°inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11.5%inches
Flnner 15%-t Volume Achieved: 5.7%inchs

“Percentage of Axial Coverage: 51% “Total Circumferential Examination Coverage: 36%

8+AX100=C (F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%
42 CH)r2Xx00=L
fidl

) Page 3 of 11
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Prepared by: Bret Flesner Date: 03/20/07 | Reviewed by:’;’ﬁ’éam m Date:03/20/07
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: ) DESCRIPTION . co ‘ r})al
! A, Browns Ferry N2C Nozzle-to-Shell Weld Coverage Plot g

I . ) . |prRAWN BY DATE TITLE PAGE

i _Bret Flesner 03/20/07 N2CNV-CPS1 | 4 OF 11

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sqg. in.
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings, and as-found measurements.

RD
9RL- TAL2-ST
2028 x 47mm




£30228

DESCRIPTION
25 Browns Fefry N2C Nozzle-to-Sheil Weld Coverage Piot ¢\‘470\
. {oRAWN BY DATE TILE PAGE
Brat Flesner - 03/20/07- | N2CNV-CPS2 | 5 OF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

. Inner 15%-t area examined from the
blend with Supplement 5 techniques.

Measurements based on modeling repor,
design drawings, and as-found measurements.
'y

arp
SRy -TRL2ST
2024 x 42
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" DESCRIPTION 974
PAA rown. le-to-Shell Vi Plot \
- . |[DRAWN BY DATE TITLE PAGE ﬂ—
Bret Flesner

Transdu{;ér with 0",
-10° and +10° skews.

03/20/07 N2CNV-CPS3 | 6 OF 11

" Top View
Measurements based on modeling report,
design drawings, and as-found measurements.

Point where sound beam intercepts the 1D

(00229




£ . Reactor Pressure Vessel £a023Y
" “Manual Ultrasonic Calibration Data Sheet

Utitity: TV. Site: Browns Ferry Nuclear Plant Unit:2 - Outage: Cycle 14 RFO
Calibration Data Sheet Number: N2CNV-CDS1 ISI Report Number: /%7
Component ID: N2C-NV ) Component Description: N2 Nozzle-to-Vesse! weld
Examination Procedure: 54-151-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic Instrument Transducer
Manufacture: Staveley .= = . S o Manufacture: KBA Model: Benchmark 892-600
Model: Sonic 136 S Serial Number: 0111PR - Frequency: 2.25 MHz
Serial Number: 136P1200G081455 - Size: 0.5" x 1.0" - | Shape: Rectangle
Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single
Instrument Settings Refracted Angle: 40° Measured Angle: * 50°
,, |Range: 15.0° Ksound Path [Depth ~ | Skew Angle: -120° Measured Skew Angle: *+120°
% Delay: 0.587" . Mode: Shear Radius: 3.5"
‘| Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 s : o Verification Block

%: Frequency: 2.25 MHz ' Type: CS Rompas A S/N: 99-6251
.[z Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
1 Damping: 500 Q : SRR Amplitude: 70 %FSH : 80 %FSH

Mode: [JPulse Echo [JDual i Gain: 29.8 dB 29.8 dB
& |RepRate:2kHz Basic Calibration Block
§ Puiser: 1150V [J300V (‘Sonic 157ony . . | Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.07with 0.125" Clad | Diameter: Flat

The Sonic 136 has a fixed puiser voltage. Temperature: 69° F Therm. SN: VH-9525 -
Couplant: Ultraget Il Batch No.: 05325
Reference Sensitivity information

Reflector: ID Notch Sweep: 6.1 div Amplitude: 80 %FSH Gain: 58.2 dB
Cal In: Date 03/11/07 Time 1115 | Check: Date 03/11/07 Time 1320 | Check: Date N/A Time N/A Out: Date 03/11/07 Time 1437

Comments

*During the calibration process a manufacturing error was discovered with the TVA supplied 40° -120° skew wedge (product code 365-

043-122). The wedge incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure

examination coverage TVA contacted the EPR| NDE Center for additional modeling using the actual manufactured 5§0° angle.
dditionally the wedge is also incorractly labeled -120° skew but is actually +120°.

Examiner: Geogge Chapman Level: I} Date: 03/11/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /l;;‘j /g% Signature
am ti

AREVA Revie®/dz i Level: Ill | Date: 03/20/07
Signature: %/ﬂ (AT T Page 7 of 11
I © e




Reactor Pressure Vessel 60
- Manual Ultrasonic Calibration Data Sheet

N

.}

29

1

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2CNV-CDS2

ISI Report Number: /’\9167

Component 1D: N2C-NV

Component Description: N2 Nozzle-to-Vessel weld

Examination Procedure: 54-1S1-850-08

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture; KBA

Model. Benchmark 892-600

Model: Sonic 136

{ Serial Number: 01C4NX--

Frequency: 2.25 MHz

Serial Number: 136P1200G081455 -

7 Size: 0.5"x 1.0"

Shape: Rectangle’

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: 40°
u Range: 150" [(XISound Path [JDepth Skew Angle: +120° Measured Skew Angle: *-120°
g Delay: 0.587" Mode: Shear Radius: 3.5"
Velocity: 0.127 in / S Cable Type: RG-174 Length: 12' Intermediate Connectors: O
| Display: Filt2 Verification Block
é Frequency: 2.25 MHz "} Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: Pulse Echo  [JDual Gain: 28.0 dB 28.0dB
g Rep Rate: 2kHz Basic Calibration Block
;_5 Pulser: []150V [J300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS
“Puiser voltage adjustégl; witﬁ the Sonié 137 nstrument m'y-_' Thickness: 6.0" with 0.125” Clad | Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 69° F Therm. SN: VH-9525
Couplant: Ultraget Il Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 48.0dB

Cal In: Date 03/11/07 Time 1110

Check: Date 03/11/07 Time 1355

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1432

¢

Comments

“Transducer incorrectly labeled +120° skew by the manufacturer; however actual skew is -120°.

xaminer: George Chapma
Signature: M %

Level: Ii Date: 03/11/07

Signature

Examiner: N/A

Level: N/A | Date: N/A

Level: H | Date: 03/20/07

Page 8 of 11

AREVA Rewf%’m ﬁi !’
Signature: P Lt 4%
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Shee

tGOOI%BZZ

| Utility: TVA

Unit; 2

Calibration Data Sheet Niimber: N2CNV-CDS3 - -

Site: Browns Ferry Nuclear Plant

! ISt Report Number:

Outage: Cycle 14 RFO

Ri%j

Component 1D: N2C-NV

Component Description: N2 Nozzle-to-Vessel weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sanic 136

Serial Number; 00X1XB -

Frequency: 2.25 MHz

Serial Number: 136P1200G081455 .

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1-

# of Elements: 1

Configuration: Single

Instrument Settings ‘

RANGE

Refracted Angle: 60° Measured Angle: 59°
Range: 20.0° [XiSound Path [Depth Skew Angle: £33° fo 66° Measured Skew Angle: N/A

Delay: 0.813"

Mode: Shear

Radius: Flat

Velocity: 0.127 in / uS

Cable Type: RG-174 Length: 12'

Intermediate Connectors: 0

RCVR

Display: Filt2 Verification Block
Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
' Reject: Off . Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS . - . Sweep: 0.6 div. 1.1 div.
Damping: 500 2 Ampilitude: 70 %FSH 80 %FSH
Mode: BJPulse Echo ' Ooual Gain: 276dB 276d8
é Rep Rate: 2kHz Basic Calibration Block
E‘ Puiser: [J150V  [[1300V (*Sonic 137 only) Block ID: BF-18 Material; Clad CS

*Pulser voltage adiustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 69° F

Therm. SN: VH-9525

Couplant: Ultragel il

Batch No.. 05325

Reference Sensitivity Information

Reflector: {D Notch

Sweep: 5.8 div

Amplitude: 80 %FSH

Gain: 60.8 dB

Cal In: Date 03/11/07 Time 1105

Check: Date 03/11/07 Time 1404

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1440

Comments

Examiner: George Chagman Level: i Date: 03/11/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: ¢ [jnéz s Signature :

ABEVA R.e\fie/w am £4r 1/ Level it :Date: 03/20/07 P age 9 of 11
Signature: N o |

7 p




Reactor Pressure Vessel

30233

Manual Ultrasonic Calibration Data Sheet

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2CNV-CDS4

I1S! Report Number:

Ri#

Component 1D: N2C-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TR1.2-ST

Model: Sonic 136

Serial Number: 07-305 -

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

T

. » Range: 8.00 [XISound Path [C1Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" B ' LT | Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.227 in / 4S Verification Block
Display: Filt 2 Type: N/A SN: N/A
Frequency: 2.25 MHz Reflector: N/A N/A
Reject: Off Sweep: N/A N/A
Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q Gain: N/A N/A
¢ |Mode: I:]Pul_se Echo bual - - Basic Calibration Block
g Rep Rate: 2kHz Block 1D: BF-18 Material: Clad CS
- Puiser: [1150V  [1300V  (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat
*Probe voltage is adjustable with the Sonic 137 instrument, The | | emperature: 68 °F Therm. SN: VH-9520
Sonic 136 has & fxed pulser valiage. Couplant: Ultrage! Batch No.: 05325
Reference Sensitivity information
Reflector: 1/4-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: 58.4 dB

Cal In: Date 03/11/07 Time 1220

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1720

Zone 1 - Near Surface calibration.

Comments

lE

xaminer: Bret Flesner Level: H Date: 03/11/07 | Examiner. N/A Level: N/A | Date: N/A
Signature: /W Signature
AREVA Review; yar’n i/ tevel: Il - .| Date: 03/20/07
Signature: = Amf%‘ S o Page 10 0of 11
’ \ Nl ]
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.-~ Reactor Pressure Vessel :

(00234

Manual Ultrasonic Calibration Data Sheet

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2CNV-CDS5

IS1 Report Number:

2179

Component ID: N2C-NV

Component Description: N2 Nozzle-to-Shell Weld.

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s). N/A

Uitrasonic Instrument

Transducer

Manufacture: Staveley . ' S

| Manufacture: RTD

Model: TRL2-ST -

Model: Sonic 136

Serial Number: 07-305

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: F5~125mm Squint Angle: 5°
w Range: 18.0° [KSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
%‘ Delay: 1.34" Cable Type: RG-174 . Length: 12' intermediate Connectors: 0
Velocity: 0.227 in /yS o Verification Block
Display: Filt 2 Type: N/A SMN: N/A
% Frequency: 2.25 MHz Reflector: N/A N/A
.cz Reject: Off Sweep: N/A N/A
Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 0 _ Gain: N/A N/A
x Mode: {1Pulse Echo™ [X]Dual Basic Calibration Block
§ Rep Rate: 2kHz "} Block 1D: BF-18 Material: Clad CS
® | pulser: CJ150v [J300V (Sonic 137 onlyy” Thickness: 6.0" with 0.125" Clad | Diameter: Fiat
“Probe voitage is adjustable with the Sonic 137 instrument, The | | eMperature: 68 °F Therm. SN: VH-9520
Sonie 136 has a fred puser votage. Couplant: Ultrage! Ii Batch No.: 05325
Reference Sensitivity information
Reflector: 1D Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Cal In: Date 03/11/07 Time 1224

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/11/07 Time 1722

Zone 2 - Full Volume calibration.

Comments

Examiner: Bret,Flesner
Signature:

Level: i Date: 03/11/07 | Examiner; N/A Level: N/A | Date: N/A
Signature

Y

Level: il | Date: 03/20/07 Page 11 of 11




Examination Report, R-173
N2D-NV, RPV Nozzle-To-Head Weld



A . RPV Nozzle Ultrasonic Examination 0302585
. == . Summary Sheet : :

AREVA
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 IS! Report #: /Z/ 7 3
Compddent Numb_er: N2D-NV Component Descnptlon N2 Nozzle to Vessel Weld System: RPV )
Code Category: B-D Code Item: B3.90 Code Class: 1 .Materialz Ccs

ISO / Drawing(s): 2-CHM-2046- C 01 & 2-181-0270-C-02

- Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 o4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table

Modeling Report: IR-2003-19 Section 3
EPRI Letter dated 3/5/07

54-181-850 06 30-9044520-000

Calibration Sheets Exam Data Indication Data Exam Results

“Prepared by: Thomas Beqwn . Reviewed by,

T < Sheets Sheets f<INo Recordable Indications
N2ZDNV-CDST | .| N2DNV-EDS1 .| [JRecordable Flaw Indications
N2DNV-CDS2 (acceptable flaw evaluation)
N2DNV-CDS3 ' ‘ o OJReportable Flaw Indications
N2DNV-CDS4 : - - : ‘ {unacceptable flaw evaluation)

| N2DNV-CDS5
Summary:

In accordance wuth UT procedure N UT-78 Revusmn 4, 80° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. _These examinations resulted in no

t reportable mdlcatlons

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

__N2 Nozzle Modeling Parameters

Probe Refracted Angle | Probe Skew Scan Surface
40°8 -120° Blend Radius
50°S__ . +120° Blend Radius
60°S $33°-66°) | - . Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2}(xv)}(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The B0°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch{s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X1 (2001 thru 2003 Addenda) and was performed using
ASME Section Xl, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the welg,pius 2" on each side.

Date: 4/11/07

Date: 3/22/07

Customer': Matt el ;= —r > . . 4 | ANII ' ' .
Signature: %f#’ta( /i,{é/\. Date: 4_/”/4'/6/ Signature,_ / Date'-"ll(fo’]

Page 1 of 11




Ultrasonic Examination Data Sheet
No_zzle-to-SheI! Weld Examination

A

AREVA

Utility: TVA [ Unit: 2 | Outage: Cycle 14 RFO

| Site: Browns Ferry Nuclear Plant

Examination Data Sheet Number: N2DNV-EDS 1 IS| Report Number. & ¢ 73

Component iD: N2D-NV .! Component Description: Nozzle to-Vessel Weld

Examination Information

. 18O / Drawing Number: 2-CHM-2046-C-01, 2-1S1-0270-C-01 W, Location: Nozzle Boss (Rnozzle) | L¢ Location: Nozzle TDC

| Coverage Sheet Number(s): N2DNV-CWS1

Examination Limited: pdYes [No
. Scan Information

agz00n

Examination Procedure: 54-151-850-05 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius
‘Anglel | . . [ Thermometer [ Scan | -y Recordable indication | Examiner -
Mode | Skew Calibration Sheet # Date Time Temp SIN: Gain Scan Limited Indication(s) Data Shest & Initials
"50° /s -120° N2DNV-CDS1 03/22107 1230 78°F VH-9525 70.4 dB Cyes KNo Oves XNo N/A T8
40° /s +120° N2DNV-CDS2 03/22/07 1250 78°F. VH-9525 70.8 dB (ves KNo Oyes KNo N/A B

NA / N/A N/A N/A N/A N/A NA N/A Oyes [INo OvYes [INo N/A N/A
NA / N/A N/A N/A N/A N/A NA N/A Oyes [ONo Cves [No N/A N/A
Examination Procedure: 54-1S1-850-06 " Applicable SDCN's: 30-9044520-000 ; ' Scan Surface: OD Vessel Shell

Anglef - ) Thermometer . - Recordable | Indication Examiner

Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°/s  133°to6B° ° N2DNV-CDS3 03/22/07 1310 78°F VH-8525 67.0dB Cves KNo | (OYes XNo N/A 8B
N/A | N/A [ NrA N/A N/A NIA N/A N/A COyes ONeo | OYes [ONo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A | Scan Surface: OD Vessel Shell

Angle/ e Calibration i ) Thermometer | ) o Recordable Indication Examiner

Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain | Scan Limited Indication(s) Data Sheet # initials
60°/RL 1 KRadial {JCirc | N2DNV-CDS4 03122107 1332 78°F VH-9525 79.0d8 . KYes [ONo | [dYes ENo ° N/A T8
80°/RL 2 : KRadial (JCirc ' N2DNV-CDS5 03/22/07 1403 78°F VH-8525 78.0d8 Xyes [ONo | Oves KiNo N/A B

. B0°/RL 1 [JRadiat XCirc | N2DNV-CDS4 03/22/07 1332 78°F VH-9525 79.0dB Rves [ONo | Oves XNo N/A B
60°/RL 2 [JRadial KICirc N2DNV-CDS5 Q3/22/07 1403 78°F VH-9525 78.0dB Ryes [ONo yves XNo N/A T8
1
Comments:
* See calibration data sheet for additional details on the 50° shear examination.
Examiner: Th s Brow! Level: Il Date: 03/22/07 Examiner: N/A Level: N/A Date: NfA
_@f@@;i—ﬁb R. -| Signature:

| Examiner: N/A Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A
| Signature: A, Signature:
AREVA Review; Ad 6nti Level: Il Date: 4/11/07

Signalure

. Page 2 of 11 .




AN

AREVA

RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA [ Piant: Browns Ferry

| Unit: 2 | Weld ID: N2D-NV

| Coverage Worksheet #: N2DNV-CWS1 | ISI Report#: /<*/ 73

Quter 85%-t

Axial scans are pérformed with a procedure for the examination of
vesse! shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due to nozzle
configuration.

In the circumfarential scan direction the outer 85%-t is examined with the
same vesse! procedure as above and typically fimited due fo nozzle
configuration. To-achieve additional coverage in the circumferential
scan direction a second examination is performed with'a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle biend.

Axial Scans

Circumferential Scans

100%-t

inner 15%-t

Outor 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Voluma: 47 5%inches

PInner 15%-t Examination Volume: 5.7°inchs

“®Outer 85%-1 Examination Volume: 41.8%Inches.

60°RL axial scan limited: IYes [ INo

“Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: IYes [ INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [_JYes

DXiNo

Description of Limitation: Nozzle Blend Radius

5Total Axial Volume Achieved: 24.3% inches

Description of Limitation: N/A

HOuter 85-% Volume Achieved: 11.5%inches

FInner 15%-t Volume Achieved: 5.7%inchs

Percentage of Axial Coverage: 51%
B+AX100=C

“Total Circumferential Examination Coverage: 36%

(F+rH)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%

(C+y+2X100=1L

aft

Prepared by Bret Fiesner
7 ) T

/-./—é__ri—rt.r

Date: 03/22/07

Reviewedy: Adam €onfj Date:04/11/07
b‘yvk.-» $3

- ‘ N
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RiT?

£30238

DESCRIPTION
A Browns Ferry N2D Nozzle-to-Shell Weld Coverage Plot
AREVA DRAWN EY - DATE TITLE PAGE
Bret Flesner 03/22/07 N2DNV-CPS1 | 4 OF 11

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sq. in.
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings; and as-found measurements.




DESCRIPTION _ B . . o
AN Browns Ferry N20 Nozzle-to-Shell Weld Coverage Plot
AR E VA [DRAWNBY DATE TITLE PAGE
’ Bret Flesner 03/22/07 | N2DNV-CPS2 | 5 OF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible sun‘ace scanned.

F TR R IR R A T N

__Inner 15%-t area Bxar0ingLr faomt the < -
o - blend with:Suppleroeat S Jechainliss: - ;

Measurements based on modeling report,
design drawings, and as-found measurements.

!

~e




£20240
sl’,%

DESCRIPTION

ARENVA
Top View

Measurements based on modeling report,
] "design drawings, and as-found measurements.
Point where sound beam intercepts the ID.

Transducer with 0°,
-10° and +10° skews.




A

REVA

A

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

.Jtility: TVA

(20241

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO'

Callbratnon Data Sheet Number: N2DNV-CD$1

ISI Report Number:

Kil3

Component |D N2D NV

Component Descrlptlon N2 Nozzle- to-VesseI Weld

Examination Procedure:  54-151-850-06 -

Applicable SDCN(s) 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture Staveley

Manufacture: KBA

Model Sonlc 136

Senal Number 0111PR

Senal Number 7031

Model: Benchmark 892-600
Frequency: 2.25 MHz

S|ze, O.5"x1.0"

L|nearlty Sheet No.: LDS4

Shape: Rectangle .

# of Elements: 1

Instrument Settings

Configuration: Single

Refracted Angle: 40°

Range: 15.0° [XSound Path [Depth

Delay: 0.519"

Measured Angle: * 50°

Skew Angle: -120°

| Measured Skew Angle; * +120°

Mode: Shear

Radlus 35"

RANGE

Velocity: O 127 in/ pS

Cable Type: RG-174 Length: 12’

|ntermed|ate Connectors: 0

‘ . RCVR

Pulser:[]150V [T1300V  (*senic 137 only)

Display: F||12 Verlflcatlon Block
»'Frequency 2. 25 MHz ] Type:"CS Rompas S/N: 791413
i Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width_: 222 nS Sweep: 06 div.i 1 .3 div.
Damping: 500 Q | Amplitude: 70 %FSH 80 %FSH
Mode: .Pulse Echo [:IDuaI Gain: 36.4 dB 36 4 dB
% mliep Rate: 2kHz e Baslc Calibration Block
é Block ID: BF-18 Material: Clad CS

The Sonic 136 has a fixed puiser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0” with 0.125" Clad

Diameter: Flat

Temperature' 74 °F

Therm. SN: VH-9525

Couplant Ultragel I

Batch No.: 05325

Reference Sensmvnty Information

Reflector: {D Notch Sweep: 6.1 div

Amplitude: 80 %FSH

Gain: 62. 6 dB

Cal In: Date 03/22/07 Time 1100

Check: Date 03/22/07 Time 1229

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1625

Comments

* During the calibration process a manufacturing error was discovered with the TVA supplied 40° -120° skew wedge. The wedge
incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage
TVA contacted the EPRI NDE Center for additional madeling using the actual manufactured 50° angle. Additionally the wedge is also
incorrectly labeled -120° skew but is actually +120°.

Examiner: Thomas Brown Level: 1]

Date: 3/22/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Le_vel: i

Date: 4/11/07
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A

AREVA

- Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

£30242

.Jtimy: TVA

{Site

: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

1S| Report Number:

Ri1?

Component ID: N2D-NV

Calibration Data Sheet Number: N2DNV-CDS2

Component Description: N2 Nozzle-to-Vessel Weld ‘

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-8044520-000

Ultrasonig: Instrument

Transducer

Manufacture: Staveley

Model: Sonic 136

Manufacture: KBA

Model: Benchmark 892-600

Serial Number: 01C4ANX .

Serial Number: 703 1

Frequency: 2.25 MHz

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle: 40°

®

w ‘Range: 150" [XSound Path CIDepth Skew Angle: +120° Measured Skew Angle: * -120°
% Delay-; b.51 9" | Mode: Shear Radius: 3-.5." _
Velocity: 0.127 in/ uS - B Cable fype: RG-174 Length: 12'l “ Intermediate Cor;;aectors: 0 )
| Display:Fiz | Verification Block
% ;-quency‘ré.;%. MHz ) Type: CS Rompas - ' S/N:~791¢.‘.1.3
Reject: Off Reflector: 1" Reflector 2" Reflector
Pulse Width: 222 nS. = Sweep: ” “0.6 div. 1.3 div.
Damping: 5000  Amplitude: 70 %FSH 80 %FSH
Mode: RPuseEcho - (JDual - Gain: 36.0dB 36.0 dB
% | Rep Rate: 2kHz . | Basic Calibration Block |
ED: Pulser: [(J1s0v 300V »(*éc’mic137 om;) e Block ID£ BF-18 ]

Material: Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 74°F

Therm. SN: VH-9525

Couplant: Ultragel II

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 58.0dB

Cal In: Date 03/22/07 Time 1104

Check: Date 03/22/07 Time 1249

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1627

Comments

* The transducer wedge is incorrectly labeled -120° skew by the manufacturer; however actual skew is +120°.

Level: I

I —

Date: 03/22/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Level: il

Date: 4/11/07
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A

'Reactor Pressure Vessel

; nOA)43
Manual Ultrasonic Calibration Data Sheet

Component ID NZD-NV

AREVA
.lzhty TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage. Cycle 14 RFO
Calrbratron Data Sheet Number N2DNV CDS3 ISI Report Number: RI’]%

Examination Procedure: 54-ISI-850-06 "

Component Description: N2 Nozzle-to-Vessel Weld

Applicable SDCN(s): 30-9044520-000

xaminer: Thomas Brown Level: Il

Signature

_Level: 1

Uitrasonic Instrument Transducer
Manufacture: Staveley Manufacture: KBA - Model: Benchmark 892-600
Model: Sonic 136 Serial Number: 01 11I5L Frequency: 2.25 MHz
Serial Number: 7031 Size: 0.5"x1.0" o Shape: Rectangle ]
Linearity Sheet No.: LDS4 #of Elements: 1 Conﬁguratuon Smgle
lnstrumeni Settings Refracted Angle: 60° Measured Angle: 59°
w ) Ranee: 200" [XSound Path _DDepth Skew Angle: +33° to 66° - Measured Skew /‘:ng'le: N/A
%D belay: 0.842" ' Mode Shear Radius: Flat ‘
Velocity: 0.127 in/ pS Cable Type: RG-174 » Length: 12' Intermeeiete Connectors: 0
a Diselay: Filt2 - Verrfrcatlon Block | n
:Z; Freqnency 225 MHz Tyee: CS Rompas S/N: 781413 - )
Reject: Off Reflector: 1" Radius 2" Radius
.' Pulse Width: 222 nS Sweep: 0.6 div. _‘I A div.
Dampiné: 506 0 o Amplltude: 70 %FSH BBH%F’SH
Mode: Pulse Ecno [IDual  Gain:| 33.8 dB 33.8 dB
§ Rep Rate: 2kHz Basrc Callbratlon Block
2 [Pulser: 1150V [J300V  ('Soric 137 oniy) Block ID: BF-18 | Material: Clad CS
*Pulser voltage adj‘usta.ble with the Sonic '1 37 instrument only. Th|ckness 6. 0" with 0.125" Clad Diemeter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 74 °F Therm. SN: VH-9525
Couplant: Ultragel 1l Batch No.: 05325 N
Reference Sensitivity Information -
Reflector: ID Notch Sweep: 5.8 div Amplitude: 80 %FSH Gain: 65.8 dB
C_a; In: Date 03/22/07 Time 1107 | Check: Date 03/22!07 .Time 1309 | Check: Date N/A ”Time N/A Out: Date 03/22/07 Time i629
- Comments .
Date: 03/19/07 | Examiner: N/A Level: N/A | Date: N/A

Date: 4/11/07.
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A

AREVA

| Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

30244

.nimy: TVA

[Site: Browns Ferry Nuclear Plant | Unit: 2

Outage: Cycle 14 RFO

IS| Report Number:

Ri1>

Calibration Data Sheet Number: N2DNV-CDS4
Component ID: N2D-NV ‘

Component Description: N2 Nozzle-to-Vessel Weld.

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley . ..

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-305

Frequency: 2 MHz"

Serial Number: 7031

Linearity Sheet No.: LDS4

Angle: 80°

Measured Angle: 61°

Mode: Refracted Longitudinal

| Size: 2(24x42)mm

Instrument Settings. .

| Focus: FS~125mm

Squint Angle: 5°

Configuration: Dual - SBS

" Range: 8.00" [JSound Path I-_"IDeptﬁ # of Elements: 2 Shape: Rect.
% Delay: 1.38" h Cable Type:‘ ﬁG-174 Length: 12' Inté_r;nediate Connectorns:‘ 0
Velo;:ity: 0.230in/ S o Verification Block |
Display: Filt 2 Type: CS Rompas SIN: 791413 “ o
% Frequency: 2.25 MHz. “ Refleé.tor:- 1" Radius | 2" Radius
] Reject; Off Sweep: H 1.2 div. — 2.5 div.
r E’uls'e Width: 222 'h_S-f'f‘ B Amplitude: 25.%FSH 80 %FSH
- Damping: 500 Q . - Gain:| 52.0 dB 52.0 dB
Mode: CIPulse Echo  [XIDual Basic Calibration Block
ReB Rate: 2kHz Block ID: BF-18 Material: Clad CS

PULSER

Pulser: [J150v  []300V (*Soric 137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

*Probe voltage is adjustable with the Scnic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Temperature: 74 °F

Therm. SN: VH-9525

Couplant: Ultragel I

Batch No.. 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH Sweep: 3.8 div

Amplitude: 80 %FSH

Gain: 62.8 dB

Cal In: Date 03/22/07 Time 1115

Check: Date 03/22/07 Time 1331

Check: Date N/A Time

N/A Out: Date 03/22/07 Time 1620

Zone 1 - Near Surface calibration.

Comments

Date: 03/22/07

Examiner: N/A
Signature

Level: N/JA | Date: N/A

xaminer. Thomas Brow;? Level: 1l

i .
. S
Con Level: lll

Date: 4/11/07
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A

AREVA

Reactor Pressure Vessel

£00245

Manual Ultrasonic Callbratlon Data Sheet

‘]timy- VA

Site: Browns Ferry Nuclear Plant

Umt 2

Outage: Cycle 14 RFO

Cahbratron Data Sheet Number: N2DNV- CDS5

1S Report Number

Ri1%

Component ID: N2D-NV

Component Descnptron N2 Nozzle-’(o-Vessel Weld.

Examination Procedure:; N-UT-78 Revision 4

Apphcable SDCN(s): N/A

Ultrasonic Instrument -

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model Sonrc 136

Serial Number: 07-305 -

Frequency: 2 MHz

Senal Number 703l

Angle 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Mode Refracted Longltudlnal

Size. 2(24x42)mm.

' Instrument Settmgs

Focus. FS~125mm

Squint Angle: 5°

Rep Rate: 2kHz

Pulser [:]150V L__ISODV (*Sonic 137 only)

Thickness: 6.0" with 0.125" Clad

w Range 18.0" [XlSound Path EIDepth # of Elements: 2 ‘ Shape: Rect. | Configuration: Dual - SBS
%D Delay 1 38" A Cable Type: RG-174 | Length: 12’ Intermedlate Connectors O
Velocity: 0.230 in / S | Verification Block
Display: Filt 2 Type: CS Rompas TS/N: 791413 .
% Frequency: 2.25 MHz Reﬂector: 1" Radius ' 2" Radius
i Reject Off . ) Sweep: 0._5 div. 1.1 div.
‘ Pulse Wrdth 222 nS Amplitude: 25 %FSH 80 %FSH
Damp-lng 500 Q Gain: 52 0dB 52.0 dB
" Mode DPulse Echo . XDual I i Basrc Calibration Block '
‘;’ ) Block ID: BF—1.8 Material: Clad CS b
[+ 8

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The

Temperature: 74 °F

Therm. SN: VH-9525

Sonic 136 has a fixed pulser voltage.

Couplant: Ultrage! i

Batch No.: 05320

Reference Sensrtlvrty Information

Reflector: ID Notch

Sweep 6.3 div

Amplitude: 80 %FSH

Gain: 77.2dB

Cal in: Date 03/22/07 Time 1117

Check: Date 03/22/07 Tlme 1402

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1622

Zone 2 - Full Volume calibration.

Comments

Level: ll Date: 03/22/07
Signature

Examiner: N/A

Level: N/A | Date: N/A

xaminer: Thomas Brow
‘Efﬂqﬂ"?

AREVA Revie
Signature;

Level it | Date: 4/11/07

Page 11 of 11




Examination Report, R-136
N2G-NV, RPV Nozzle-To-Head Weld



A R . RPV Nozzle Ultrasonic Examination £10746
AREVA Summary Sheet ORULS I
. Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 IS! Report #: /Z/gé,
—Elomponent Number N2G- NV Component Descrlptlon N2 Nozzle to Vessel Weld System: h]’V
Code Category B D _ Code Item: B3.90 Code Class: 1 Material: cs

ISO / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0270-C-01

Procedure Number °.- Procedure Revision SDCN Procedure Misc. Info
N-UT-78 ) B 4 . NA Revision 11 of the PDI-UT-6 qualifi ed equrpment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 quahfed equipment tab|e
B e . . Modeling Report: IR-2003-19 Section 3 7
54-151-8%0 o6 30-8044520-000 EPRI Letter dated 3/5/07
Calibration Sheets A Exg:; gzta Indrcéar:;ogts[)ata Exam Results
" . ——— — No Recordable Indications

_N2GNV-CDS1 N2GNV-CDS6 | N2GNV-CDS11 N2GNV-EDS1 N2GNV-IDS1 %Recordable Flaw Indications
N2GNV-CDS2 N2GNV-CDS7 N2GNV-CDS12 |  N2GNV-EDS2 _N2GNV-IDS2 (acceptable flaw evaluation)
“N2GNV-CDS3 ‘N2GNV-CDS8 . "+ [OReportable Flaw Indications

N2GNV CDS4 N2GNV-CDS9 — (unacceptable flaw evaluation)

N2GNV-CDS5 | N2GNV-CDS10 |- - = == [

Summary: ST T e

In accordance with UT procedure N-UT-78 Revision 4, 60 refracted longitudinal wave examinations were performed

from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in the
recording of 1 acceptable flaw indication. Subsequent indication dimensioning was performed using UT procedure N-

. UT-79 Revision 1. Final indication characterization and acceptance evaluation is provided on the examination and

indication data sheets along with the flaw characterization and evaluation worksheet for this 1SI report.

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA [ EPRI modeling report the followmg additional
examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzie Modelin Parameters
Probe Refracted Angle Probe Skew Scan Surface
40°8 -120° Blend Radius
50°8 __+120° Blend Radius
60°S +(33°-66°) ‘ Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimurm coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus " on each side.

L 'y n / _
Prepared by: jret Flesner . Reviewed b L L. .
| Date: 3/18/07 Signature. 205 Date: 3neio7

. Signature: e
Customer: Matt Wel o ANII; : P e .
Signature: M?ﬁf W Dete. /5/10/0/’ Sigpatugzr"é Date.g( 2Ufp7
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A Ultrasonic Examination Data Sheet
AREVA Nozzle-to-Shell Weld Examination
Utility: TVA | Site: Browns Ferry Nuclear Plant [ Unit: 2 | Outage: Cycle 14 RFO
Examination Data Sheet Number: N2GNV-EDS1 5 | 1SI Report Number. /2/34 :
Component |0: N2G-NV S | Component Description: N2 Nozzie-to-Vessel Weld
5 S Examination Information N
ISQ / Drawing Number: 2-CHM-2046-C-01 & 2-181-0270-C-01 : We Location: Nozzle Boss (Rnozzle) | L Location: Nozzle TDC
Examination Limited: [JYes [ [No - | Coverage Sheet. Number(s): N2G-CWS1 f L
b o Scan Information ' B -
Examination Procedure: 54-1SI-850-06 I Applicable SDCN's: 30-8044520-000 T ;.7 “Scan Surface: OD Blend Radius » :
Angle/ Lo ! e . 5 Thermometer  Scan ...l Recordable Indication | “Examiner’
Mode Skew Calibration Sheet # Date . Time i Temp SIN: Gain Scan leltedr " ndication(s) Data Sheet# |- “Initials
t50°S 1| +120° N2GNV-CDS1 . 031307 1400 83°F VH-9520  702dB | OYes [No’' [OYes [XNo NIA TROBF
40°S -120° N2GNV-CDS2 03/13/07 | 1415 83F ' VH-9520 65008 | Oves KINo':j Oves XNo NIA i BF
NA N/A N/A N/A™ N/A N/A N/A . N/A OYes [No' | {OYes [No NIA N
N/A N/A N/A NiA . NA NAA N/A N/A fves [ONo: ‘| [(OYes ONo N/A 1 NiA
Examination Procedure; 54-1S1-850-06 Applicable SDCN's: 30-9044520-000 ) Scan Surface: CD Vesse! Shell
Angle/ | - ’ Thermometer . . Recordable indication ] Examiner
Mode Skew : Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # nitials
80°S +33°t0 66° ! N2GNV-CDS3 03/13/07 1425 83°F VH-9520 70.0dB OYes KXNo [(Oyes XNo NIA ' BF
N/A N/A N/A N/A " N/A . NiA N/A N/A OYes [ONo Oves [ONo NiA l N/A
Examinaticn Procedure: N-UT-78 rev.4 Applicable SDCN's: NFA - Scan Surface: OD Vessel Shell :
Angle/ I — Calibration . I Thermometer . . Recordable Indication Examiner
Mode Zone i Beam Direction Sheet # Date ! Time Temp _} SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°RL 1 KRadial [1Circ | N2GNv-CDS4 03/13/07 | 1435 83°F VH-9520 72.4dB RYes [ONo Kyes [No N2GNV-IDS1 BF
60°RL , 2 KRadial {JCirc | N2GNV-CDS5 03/13/07 1500 83°F VH-8520 78.0d8 Rvyes [ONo Kyes [No N2GNV-IDS1 BF
B60°RL 1 [JRadial KCirc | N2GNV-CDS4 03/13/07 1435 83°F VH-9520 72.4dB KHYes [INo [ [yes XNo N/A BF
60°RL 2 | ORadial RCirc N2GNV-CDS5 I 03/13/07 1500 83°F VH-9520 . 78.0d¢B Hyes [No Oyes XNo N/A I BF !
Comments: Initial detection examination. A non-surface connected fabrication flaw was recorded during the 60°RL examination. See sizing and flaw evaluation worksheets for additional details. i
~ “See note on calibration data sheet relating to 50°, +120° skew measured angle.
Examiner: Bret Flesner / Level: ll : Date: 03/13/07 Examiner: N/A : ! Level: N/A Date: N/A.
Signature: o Signature: = ’
Examiner: N/A - Level: N/A Date: N/A Examiner: N/A | Level: N/FA Date: N/A
_ Signature: 14 , Signature:
AREVA Review: Contf Level: NIl Date: 03/18/07
Signature o : , ;
. v S~ Page 2 of 25
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A

AREVA

Ultrasonic Examination Data Sheet

Nozzle-to

-Shell Weld Examination

Utility: TVA

| Site: Browns Ferry Nuclear Plant

. Examination Data Sheet Number: N2GNV-EDS2

" Unit: 2 | Outage: Cycle 14 RFO

[ ISI Report Number: £/3¢

i Component ID: N2G-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Information ST

ISO / Drawing Number: 2-CHM-2046-C-01 & 2-1S1-0270-C-01

W, Location: Nozzle Boss (Rrozzle)

T Lo Location: Nozzle TDC

Examinalion Limited: [Yes DJINo

Coverage Sheet Number(s): N/A

Scan Information o LA

Examination Procedure:

Applicable SDCN's:

{ Scan Surface: OD Vessel Sheil’

Angle/ . ] Thermometer Scan " Recordable indication: -+ | Examiner |
Mode | SKew Calibration Sheet # Date Time | Temp -7 sm: Gain | Seanbtimied  jngication(s) | Data Sheet# | Initials
45°S N/A N2GNV-CDS6, N2GNV-CDS7 03/14/07 1122 81°F ) ‘VH-9520 N/A Cyes BNo . Kyes [ONo N2GNV-EDSZ BF
60°S N/A N2GNV-CDS8, N2GNV-CDS9 03/14/07 1140 81°F i",\«fH-BSZO N/A Cyes XNo XKlves [No N2GNV-IDS2' BF

o N/A N2GNV-CDS10 03/14/07 1120 81°F | VH-9520 N/A COyes RNo | [dYes [XNo | NA - BF
NA N/A N/A N/A NiA N/A . NJA NIA Oves [ONo | OYes [No | NA | NIA

Examination Procedure: N/A Applicable SDCN's: NfA Scan Surface: N/A L

Anglef | N ’ [ Thermometer ; - Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time ! Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
N/A N/A N/A N/A N/A N/A N/A N/A OvYes [ONo Oyes [No N/A N/A

N/A N/A N/A N/A N/A N/A NIA N/A Cyes [ONo Oyes [ONo N/A N/A

Examination Procedure: N-UT-78 rev .4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell ;
Angle/ — Calibration < T Thermometer . T Recordable indication | Examiner |
Mode Zone Beam Direction Sheet # Date Time - Temp SIN: Scan Gain Scan Limited Indication(s) [ Data Shest# @ Initials

B0°/RL 1 [XIRadial [JCisc | N2GNV-CDS11 03/14/07 1100 81°F VH-9520 72.4dB Xyes [ONo Ryes [ONo | N2GNV-IDS1 BF

B60°/RL 2 XRadial [JCirc | N2GNV-CDS12 03/14/07 1110 81°F VH-8520 78.0dB Hyes {ONo Kyes [ONo N2GNV-IDS1 BF

60°/RL 1 , [(ORadial XCirc | N2GNV-CDS11 03/14/07 1100 81°F VH-9520 72.4dB KHyes [ONo Oyes KNo N/A BF

'_ 60°/RL 2 [ORadial KICirc  N2GNV-CDS12 03/14/07 1110 81°F | VH-9520 78.0d8 Kyes [ONo [O¥es XNo N/A BF
Comments: Sizing examination.
0° used to measure thickness in the region of the flaw indication. 60°RL examination performed prior to sizing.
! Examiner: Bret Flesner 2 Level: I " Date: 03/14/07 Examiner: N/A . Level: N/A Date: N/A
Signature: b/ Signature: :
Examiner: N/A - Level: N/A Date: N/A Examiner: NJA ' Level: N/A Date: N/A
Signature: 174 Signature: _
AREVA Review: AdZify Canti Level: Il Date: 03/18/07
Signature AT 2w (- 77
A e—

P
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I\ NZQ' Nozzle-to-Shell Weld f 3¢
AREVA 60°RL Indication Data Sheet (N2GNV-IDS1) ,
| indlcatlon Recordlgnl@etectton Exammatlon) j
o | Amitite | L[ L | L | MelPan [ Wepen CHebtoar Ty T v, |
Radial | 115% FSH | 486" | 40.0" | 49.4’ 480" B (2.52;,°:;pth) i 52 45" 50 5.4"

Examiner Notes:

. Echo-dynamnc characteristics typical of a fabrication type dlscontmunty (Slag)
o Broad - wide signal presentation

e Recorded length position provided unique and defined start and end positions with >10 1 S/N ratio. Similar responses observed
intermittently 360° below recerdable levels (< 20% FSH)

‘W’ dimensions measured from nozzle boss (Rnozzle)
e Indication amplitude recerded at Zone 2 scanning sensitivity
¢ Indication confirmed with Zone 1 calibration (> 100% FSH)
- o No distinct tip diffracted signals
» Nozzle blend radius interference prevents confirmation with 28° shear component or 0° transducer

¢ Length Sizing information is an estimate only. See indication data sheet N2GNV-IDS2 for length and depth sizing information

Prepared By: Bret Flesner

e . A —
' Signature: /% Level: Il | Date: 03/13/07 !gi‘;ﬁsz:by: zfﬁ% |Level: Il | Date: 03/18/07
[ oo ’ T =

= _ Page: 4 of 25
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A

N2G Nozzle—to-Shell Weld

AREVA 45° & 60° Shear Wave Indication Data Sheet (N2GNV-IDS2) K136
Indication Length Information (Note 1) | Indication Depth Information (Note 2)
Probe . L Total | Upper Tip Signal | Lower Tip Signal Through (\Q/ﬂgxtensmn
W 1 ath. -
?, | Lquth (depth) (depth) (Note 3)
' . 45° shear 49.0” 49.7” 0.70 2.43” 277 0.34”
" |_60°shear ;. 48.8” 49.7” 0. 90"- 2.54" Q0 270" 0.34"

"'iNote 1: Indication length mformatlon from 45° shear wave was limited due to nozzle blend radius mterference 60° shear wave data*ié-:"f"
"-f -used for flaw iength evaluation purposes.

Note 2: This indication does not provide typical upper and lower tip signal responses It provided sngnal responses indicative of a - :
 fabrication type defect.

Note 3: Flaw depth identifies the shallowest and deepest extremities of the bounded flaw as defined in ASME Section XI, IWA-3000.

Signature:

Prepared By;, Bret Flesner

Level: I

—

! -
| Date: 03/14/07

-Rewewedb‘;ﬁé ?g% \Levd 1 !Date: 03/18/07
Signature: e

oo oy,

Page: 5 of 25
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I\ - ~ N2G Nozzle-to-Shell Weld
AREVA Flaw Characterization and Evaluation Worksheet KA
Flaw Evaluation Parameters
Nozzle ID : N2G - .

*Thickness (UT measured OD to clad base metal interface) 6.50"

S1 dimension. (OD to upper flaw tip) - 243"
S2 dimension (clad base meta! interface to lower flaw tip) 3.73”
- *d . 18"

Flaw Characterization ! Subsur(fgcs (F,);?;_I:;)ar Flaw

*Flaw Length (£) Y 0.90°
*Flaw Depth (2a)* ' 35"
L ald o 0.20
ol t % o 2.8%
*Allowable a /t % (0.20 o/ {) 3.3%

Code Year Used: ASME Code, Section XI, 2001 with Addenda thru 2003
*Rounded in accordance with IWA-3200.

This indication is an allowable planar flaw in accordance with the acceptance criteria defined in IWB-3512-1.

The flaw dimensions identified above define the bounding rectangle that fully contains the area of the flaw in accordance with IWA-

3300 and Fig. IWA-3310 through IWA-3390.

: Prepared by: v fn C%ti [ ) i ) Reviewed By;, Bret Flesner i
Signature: /- , Level: il | Date: 03/18/07 Signature:ﬂ ZE Level: I
' S—-

Date: 03/18/07

Page: 6 of 25
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DESCRIPTION
A Browns Ferry N2G Indication Plot Sheet
AR E VA |OReWN BY ) DATE TITLE PAGE
' .]---03/13/06 | N2GNV-IPS1 | 7 OF 25

Bret Flesner . .

Measurements based on modeling report, design
drawings, and as-found measurements,

Weld profile is a best effort rendering.

'60°RL Detéction Examination

pi7b

60°RL

00252




DESCRIPTION
D Browns Ferry N2G Indication Plot Sheet
DRAWN BY DATE TITH PAGE
8 OF 25

‘\RE‘.VA

Bret Flesner

03/14/06

N2GNV-IPS2

Measurements based on modeling report, design

drawings, and as-found measurements.

Weld profile is a best effort rendering.

45° & 60° Sizing Examination

60°S

Rive

|-

€J0

3730, o e

1')
[

53




AREVA

DESCRIPTION

Browns Ferry N2G Indication Plot Sheet (/ C
DRAWN BY DATE T PAGE ﬂ}%
Bret Flesner 03/14/07 N2GNV-IPS3 | 9 OF 25

1

/ ——
/,/ ) No_;zle TDC

,,,,,

N
N ~ ) \ - Nozzle Boss

Rnozzie

Ny S ae

. .~ Measured on Nozzle Boss

View looking towards nozzie

20254




AREVA

IX ~ RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant. Browns Ferry Unit: 2 Weld ID: N2G-NV Coverage Worksheet #: N2GNV-CWS1 | ISI Report#. £/5&

Axial scans are performed with a procedure for the examination of
' vessel shelf welds. This procedure has been demonstrated for detection
Cuter 85%-t. of flaws located throughout the entire weld thickness. Coverage
ohtained during axial scans is typically Hmfted due to nozzle
: confi gurar:on
in the crrcumferentiaf scan direction the outer 85%-t is examined with the
same vessel procedture as above and typicalfly limited due (o nozzle
— configuration. To achieve additional coverage in the circumferential
scan direclion a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonsirated for detection of laws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
\ units from the nozzle blend.
Axial Scans Circumferential Scans
100%-t Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-1S1-850-06 Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 47 5%inches Plnner 15%-t Examination Volume: 5.7%inchs ®0uter 85%-t Examination Velume: 41.8%Inches.

60°RL axial scan limited: XYes [_INo “Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: DJYes [ INo

Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ JYes [XINo Description of Limitation: Nozzle Biend Radius

STotal Axial Volume Achieved: 24.3%inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11.5%inches

Flnner 15%-t Volume Achieved: 5.7%inchs
“Percentage of Axial Coverage: 51% “Tetal Circumferential Examination Coverage: 36%
B+AX100=C (F+H)+AX100=dJ

Combined Axial and Circumferential Weld Coverage

(C+hy+2X100=L

‘Total Examination Coverage: 44%

14 :
Prepared by: Bret Flesner Date: 03/13/07 | Rfvf%gf/by: Adgm Copti Date:03/18/07
| (: ? [ Page 10 of 25 |
KMW/ | . e (T ' » o
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DESCRIPTION

Browns Ferry N2G Nozzle-to-Shell Weld Coverage Plot
. AR E VA |DRAWN BY

DATE TITLE PAGE g/‘,}?
- BretFlesner . . ~ 03/113/07 N2GNV-CPS1 | 11 QF 25

>
€O
o
N
N
o

Nozzle-to-Shell weld examination coverage for axial (radial) scan

» Total area of examination volume: 47.5 sq. in.
‘ Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings, and as-found measurements.

RTD
BC'RL - TRL2-ST

224 47mm




DESCRIPTION
A Browns Ferry N2G Nozzie-to-Shell Weld Coverage Plot
A EE Vo |DRAWN BY DATE TITLE PAGE
) Bret Flesner 03/13/07 | N2GNV-CPS2 | 12 OF 25

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.

100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.

Measurements based on modeling report,
design drawings, and as-found measurements.

RTD

BDRL . YRL2-8T

2024 x Ly

30257




DESCRIPTION

IX rowns Ferry N2G Nozzle-4o-Shell Wel ZV](O
AR E v A |DRAWN BY . DATE TITLE PAGE l
. Bret Fiesner 03/13/07 N2GNV-CPS3 | 13 OF 25
Top View

Measurements based on modeling report,
design drawings, and as-found measurements.

\ - Transducer with 0°,

\

-10" and +10" skews.

/"""" Point where sound beam intercepts the ID.

/

\'v\\‘
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A

AREVA -

Reactor Pressure Vessel

€ 30259

Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

i Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS1

IS1 Report Number:

Bt

Component ID: N2G-NV

Component Descrlptton N2 Nozzle to Vessel Weld

Examination Procedure:. 54-|SI-850-06

Applicable SDCN(s) 30 9044520-000

Ultrasomc Instrument

Transducer

Manufacture Staveley

Manufacture: KBA

Model: Benchmark 892- 600

Model: Sonic 136

Serial Number 0111PR ‘

Frequency 2. 25 MHz

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Slze 0. 50" x1.0"

Shape: Rectangle

# of Elements: 1

Configuration: Smgle

Instrument Settmgs

Refracted Angle: 40°

Measured Angle: *50°

i
i

S

Pulser: []15ov Daoov (Sonlc137only)

*Puiser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

" Range: 7.00" [XSound Path DDept-f‘-l Skew Angle: -120° Measured Skew Angle: *+-120°
% | Delay: 7.77" _ N ) | Mode: Shear Radius: 3.5" .
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12° Intermedpate Connectors 0
Display: Filt2 . - Verification Block
g | Frequency: 2.25MHz . T'ylp'el: N/A S/N:”NI.A“ B o
Reject. Off _ ) Reflector: N/A ~N/A
| Pulse Width: 222nS ) Sweep: N/A | N/A
Damping: 500Q | Amplitude: N/A N/A
Mode: [Pulse Echo [JDual ~ Gain: N/A ) N/A
g Rep Rate: 2kHz » - Basic Calibration Block
é ' ser. (115 Block ID: BF-18 h Material: Clad CS N

Thickness: 6.0" with 0.125" clad

Dlameter Flat

Temperature: 71 °F

Therm. SN VH-98520

Couplant: Ultragel 11

Batch No 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 3.6 div

Amplitude: 80 %FSH

Cal In: Date 03/13/07 Time 1143

Check: Date N/A Time N/A

Gain: 60.2 dB

Check: Date N/A Time N/A

Qut; Date 03/13/07 Time 1602

-120" skew but is actually +120°.

Comments

7" of soundpath delayed off screen to display 7" to 14" on A-scan.

"During the calibration process a manufacturing error was discovered with the TVA supplied 40° -120° skew wedge (product code 365-043-122). The
wedge incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage TVA
contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle. Additionally the wedge is also incormectly labeled

.Examiner: Bre Level: Ii Date: 03/13/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: Signature
| ——rg -] - PR,
AREVA Review: ‘Level: il - -Date: 03/18/07 ‘
Signature; e } Page 14 of 25




A

REVA

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

006260

tility: TVA o ‘ Site

Unit: 2

- Browns Ferry Nuclear Plant

l Outage:

Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS2

1Sl Réport Number: g[%é

Component 1D: N2G-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: ' 54-1S1-850-06

Applicable SDCN(s): 30-90445620-000

Ultrasonic Instrument

Manufacture: Staveley

Transducer

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 01C4NX

Frequency: 2.25 MHz

Serial Number: 136P1200G081456

Size: 0.50" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS2

# of Elements: 1

Configuration: Singt

e

Instrument Settings

Refracted Angle: 40°

Measured Angle: 39°

Range: 7.00" [XISound Path [ JDepth

Skew Angle: +120°

Measured Skew Angle: *-120°

w

% r'[.)enl.aly: 6.71" Mode: Shear Radius: 3.5"
Velocity: 0127|n /.pS Cable Type: RG-174 Length: 12' Intermediate Connectors: Q _
Display: Filt2 - | Verificati'on Block ]

g Frequency: Z.ZQMH; . ) Type: N/A S/N N/A )
Reject: Off Reflector: N/A N/A

.h Pulse With:lmtﬁzn222nS Sweep: N/A N/A N

'Dambing: 5000 Amplitude: N/A NA
Mode: [XPulse Echo DDuél Gain: N/A N/A

é Rep Rate: 2kHz ) Basic Calibration Blo-ck,

EJ Pulser: [:]150Vl DéOOV (*Sonic 137 only) Block 1D: BF-“18- .Materialz Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0" with 0.125" clad

Diameter: Flat

Temperature: 71 °F

Therm. SN: VH-9520

Couplant: Ultragel Il

Batch No.: 05325

Reference Senslitivity information

Reflector: ID Notch

Sweep: 2.7 div

Amplitude: 80 %FSH

Gain: 55.0 dB

Cal In: Date 03/13/07 Time 1152

Check: Date N/A Time N/A

6" of soundpath delayed off screen to display 6"

Check: Date N/A Time N/A

Comments

to 13" on A-scan.

*Transducer incorrectly labeled +120° skew by the manufacturer; however actual skew is -120°.

dut: Date 03/13/07 Time 1555

Examiner: N/A
Signature

Date: 03/13/07

Level: N/A

Date: N/A

~xaminer: Brgt Flesner Level: 1]
FSignature:

AREVA Review: £dam Co Level: Hi
Signature: T 7

Date: 03/18/07

Page 15 of 25




AN

REVA

tility: TVA

‘ Site:

Reactor Pressure Vessel s
Manual Ultrasonic Calibration Data Sheet

20261

Browns Ferry Nuclear Plant ‘ Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV CDS3

- IS Report Number: K I

Component |D: N2G-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasomc Instrument

Transducer

R e —

Manufacture Staveley

Manufacture: KBA

Model Sonic 136
Serial Number 136P1200G081456 '

Model: Benchmark 892 600

Serial Number: 0111PL

Frequency. 2.25 MHz

Size: 0.50" x 1.0"

Shape: Rectangle

Lmeanty Sheet No.: LDS2

# of Elements: 1

Confi guratlon Smgle

Instrument Settings

Refracted Angle: 60°

Measured Angle 59"

Range' 8.00"

" XISound Path DD?plh Skew Angle: £(33° to 66°) Measured Skew Angle. N/A

% Delay 922" '!';/I-ode: Shear Radius: N/A S
Velocity: 0.127 in/ pS Cable Type: RG-174 Length: 12" Intermediate Connectors: 0 i
Display: Filt2 Verification BIock

é Equency 2. 25MHz T;lpe: N/A ) . SIN: N/A |
Reject Off Reflector: N/A N/A

"Ml;ulse Wndth 222nS Sweep: N/A N/A N

Damping: 5OOQ .-‘Amnii‘(ude: N/A N/A ;
Mode: .Pulse Echo (Ibual Gain: . N/A N/A |

g Rep Rate ?_kHz : ' o . Basic Calibration Block

é Pulser: []J150v  []300V '('Sonic 137 only) Block ID: BF;18 Méterial: Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0” with 0.125" clad

Diameter: Flat

Temperature: 71 °F

: Therm. SN VH-9520

Couplant Ultragel H

Batch No 05325

Reference Sensitivity Informatmn

Reflector: ID Notch

Sweep: 4.5 div

Amplitude: 80 %FSH

Gain: 59.2 dB

Cal In: Date 03/13/07 T|me 1131

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/13/07 Time 1603

Comments

8" soundpath delayed off screen to display from 8" to 16" on the A-scan.

Level: |l

ﬁminer: Bret Flesner

Signature:

e

Examiner: N/A
Signature

Date: 03/13/07

Level: N/A | Date: N/A

Level: Ili

Date: 03/18/07

Page 16 of 25|




AN

\REVA

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

Ca0262

tility: TVA

Site: Browns Ferry Nuclear Plant ] Unit: 2

Calibration Data Sheet Number N2GNV-CDS4

Outage: Cycle 14 RFO

IS| Report Number: F\l%

Component 1D: N2G-NV

Component Descnptcon N2 Nozzle to—VesseI Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s) N/A

Ultrasonic Instrument

Transducer

Manufacture; Staveley

Manufacture RTD

Model: TRL2 ST

Model: Sonic 136

Serlal Number: 07 305

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle, 60°

Measured Angle: 60°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squmt Angle: 5°

@xaminer: Bret Flesner
ignature:
! _

Date: 03/13/07
: Signature

u- Range: 8.00" XSound Path (JDepth FOEY # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay 1 34 ' éable Type: RG-174  Length: 12' Intermedlate Connectors:lO
Velocﬂy 0. 227 in / uS Verification Block
- | Display: Fit 2 Type: NIA ) SIN: N/A
% ?r&xuency 2.25MHz - Reflector: N/A . ltuA ]
: _R'e;ect. Oft Sweep: N/A ) N/A
Pulse Width: 222 nS | Amplitude: N/A N/A o]
- | Damping: 500 Q B ‘ ) - ' | Gain: “r-\l/A L N/A ‘
n::A Mode: [JPulse Echo XIDUaI | Basic Calibration Block
g- ' Rep Rate: 2kHz ' Block ID: BF-18 Material: CS
& Pulser [:]150V ]300V  (sonic 137 only). Thickness: é.O;‘ with 0.125" Clad | Diameter: Flat
“Probe voltage is adjusiable with the Sonic 137 instrumant. The Temperature: 71 °F Therm. SN: VH-9520
Sonic 136 has a fixed pulser valtage. Cauplant: Ultragel I Batch No.: 05325
) Reference Sensmvnty Information ' ” o
Reflector: 1/4-t SDH Sweep 3 7 div Amplitude: 80 %FSH Cain: 58.4 dB
Cal In: Date 03/13/07 Time 1158 Check Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/13/07 Time 1557
i Comments “
Zone 1 - Near Surface calibration.
Level: || Examiner: N/A Level: N/A | Date; N/A

Level: il | Date: 03/18/07

Page 17 of 25




A

\REVA

~ Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

SIIFAN

tility' TVA

Site: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number NZGNV coss

A%

181 Report Number:

COmponent ID: N2G-NV

Component Description: N2 Nozzle to-Vessel Weld ’ W

Exammatnon Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer
Manufacture Staveley Manufacture: R%D : Model: TRL2-ST
Iol—omdeL Sonic 136 Serial Nuhber: 07-305 Frequency 2 MHz
Serial Number: 136?’1206G081456 Angle: 60° . Measured Angle; 60"
Linearity Sheet No.: LDS2 Mode; Refracted Longitudinal Size: 2(24x42)mm
Instrument Settings. Focus: FS~125mm « Squint Angle: 5°
" Range: 18.0" [{Sound Path []Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% LDelay: 1.34” | Cable Type: RG-174 ".Length: 12 Iﬁtéfmediate Conneétors: 0 i
Velodity: 0.227 in / pS Verification Block
Display: Filt 2 Typé? N/A . S/N: N/A
g Frequency: 225 MHz Re_\‘ﬂegtor: N/A N/A
.__ Reject: OFf Sweep: | N/A N/A
) Pulse Wld’th 222'nS - | Amplitude: N/A N/A
Damping: 500 Q Gain: " N/A CN/A
x Mode DPuIse Echo XDual Basic Calibration Block
g Rep Rate: 2kHz B Block ID: BF-18 " [ Material- cs
* Ipuser: E]150V [J300V  (sonic 137 oniy) Thickness: 6. 0" with 0.125" Clad Diameter: Flat |
*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature T°F Therm. SN: VH-9520
Sonic 138 has 2 fxed pulser voltage. Couplant Ultragel Il | Batch No.: 053é5
, Reference Sensitivity Information
mor ID Notch Sweép: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

L—Cal In: Date 03/13/07 Time 1158

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/13/07 Time 1557

Zone 2 - Fuli Volume calibration.

Comments

._xaminer Bre{ Flesner
Signature:
gnatur
AREVA Rewew m Contyp
Signature: Jaan. ‘._‘,;

Level: |l

Date: 03/13/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

Level: I1i

Date: 03/18/07

Page 18 of 25




A

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

00264

Reference Sensmvnty Information

REVA s 3 -
tility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
 Catibration Data Sheet Number N2GNV-CDS6 | ISI Report Number: ﬂ\l%é )
Component 1D: N2G-NV . Component Description: N2 Nozzle-to-Vessel Weld
Examination Procedure; N-UT-79 Revnsuon 1 Applicable SDCN(s): N/A —
Ultrasonic Instrument Transducer
Manufacture Staveley Manufacture: KBA. Model: Benchmark 113 242-591
Model Sonlc 136 Serial Number: 00XT7F Frequency: 2.25 MHz
Senal Number 136P1200(3081456 B Size: 0.50" R Shape: Round. “ i
Linearity Sheet No.: LDS2 #.of Elements: 1 : Configuration: Single
Instrument Settmgs 'Ref.ractzed Angle: 45° Measured Angle: 45° - |
y Range: 10.»0.? XSound Path CDepth .- " Skew Angle: NIA | Measured Skew Angle: N/A B
g Delay: 0.380" Mode: Shear | Radius: Flat a
Velocnty 0.127 m/ pS Cable Type: RG 174 Length: & Intermediate Connectors 0
Dlsplay FE Verlflcatlon Block B )
% Frequency: 2.25MHz ' Type: CS Rompas . | SIN: 791413 ‘
Reject: Off Reflector: 2' Reﬂector 8" Reflector
‘,——;;I_se Wudth 222nS Sweep: 2.0 div. ~8.0 div. ‘ _‘
Damping: 500Q "o . Amplitude: 80 %FSH 80 %FSH
‘Mode: [XPulse Echo [ ]Dual . Gain: 19 4 dB 45.2 dé
£ | Rep Rate: 24tz ” Basic Calibration Block
é Pulser: D156V DéOOV (*Sonic 137 only) Block ID: BF-18 | Material: Clad CS
vPulser voitage adjustable with the Sonic 137 instrument anly. Thickness: 6.0” with 0.125” c|ﬂad Diameter: Flat
The Sonic 136 has & fixed pulser voltage. Temperature: 70 °F Therm SN: VH- 9520
Couplant Ultragel |I Batch No.: 05325 ]
-

Reflector: (See Verifi catlon)

Cal In; Date Q3/14/07 T|me 0938

Sweep: (See Venﬁcahon)

Amplitude: N/A

Gain: N/A

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Comments

This full volume calibration used to locate and characterize flaw indication prior to sizing.

Qut. Date 03/14/07 Time 1208

xaminer: Bret Flesner,
Signature:

AREVA Revnew
Signature:

Level: Il

Examiner: N/A

. Date: 03/14/07
' Signature

Level: N/A { Date: N/A

Date: 03/18/07

Page 19 of 25




AN

REVA

Reactor Pressure Vessel

Manual Ultrasonic Calibration Data Shee’t JU

209

tility: TVA

[ Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFQO

‘Calibration Data Sheet Number NzGNV CDs7

I1SI Report Number:

Ribe

Component ID N2G NV

Component Descrlptlon N2 Nozzle to-Vessel Weld

Exammatlon Procedure N-UT-79 Rewsnon 1

Ultraso'nic Instru'me‘n‘t I

—

Apphcable SDCN(s): N/A

Transducer

Manufacture' Staveley

Manufacture: KBA

' Model Benchmark 113-242- 591

Model Sonic 136

Se‘r.ial Number: 00XT7F

Frequency. 2.25 MHz

Serlal Number 136P12OOG081456

Size: 0.50"

‘ Shape: Round

Lmeanty Sheet No.: LDS2

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 45°

Measured Angle: 45°

| Range: 4.00;'

Skew Angle: N/A

Measured Skew Angle N/A

XSound Path  []Depth

Delay: 2.38"

RANCE

son w[v~1,ode: Shear

Radlus F

lat

Velocity: 0.127 in / pS

Cable Type: RG-174 Length: 6'

Intermediate Connectors 0

Display: Filt2

Verlflcatlon Block
§ —l-:;eeuency: 2.25MHz - B . Type: CS-Rompas S/N: 791413 N
Reject: Off Reflector: 2" Reflector 5" Reflector
' Puise Width: 222nS Sweep: 0.0 div. -< 7.5div.
" | Damping: 500Q Amplitude: 80 %FSH 20 %FSH T
Mode: DJPulse Echo DDuaI RO  Gain: 234 dB 34 4dB N
5 Rep Rate:2kHz Basic Calibration Block
S puiser (1150 [1300V (-Sonic 137 oniy Block ID: BF-18 | Materiar: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0 with 0.125° C‘ad Diameler:ﬁFIe t
The Sonic 136 has a fixed pulser voitage. Temperature 70 °F Therm. SN: VH-9520
Couplant: Ultragel Il Batch No.: 05325
i - Reference Sensmwty Information »

Reflector: (See Verification)

I Sweep (See Verifi catlon)

Amplitude: N/A

Gain: N/A

Cal In: Date 03/14/07 Time 0941

—_—

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1211

Comments

1/2-t SDH in basic calibration block 5.2 divisions @ 40.4 dB.

This "depth zone" calibration used for sizing information. 2" soundpath delayed off screen to display 2" to 6" on A-scan.

{ ~

-

—xaminer: Bret Flesner Level: Il Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: - Signature

AREVA Rewew: ‘Co o Level VIII_i_‘_‘ :Dete: 03/18/07 Page 20 of 25
Signature: & vy g o g




-‘Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

C’\{“ )pG

‘ Site: Browns Ferry Nuclear Plant

Unlt 2

Outage: Cycle 14 RFO

Calrbratlon Data Sheet Number:

Rt

N2GNV-CDS8

[ IS! Report Number: 1217]0

Companent ID: N2G-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-72 Revision 1

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture Staveley R

* ‘| Manufacture: KBA

Model: Benchmark 113-242-501-

Model: Sonic 136

Serial Number: 006YLP

Frequency: 2.25 MHz

Serial Number: 136P12006081456

Size: 0.50"

Shape Round

Lmeanty Sheet No.: LDS2

# of Elements: 1

Conf‘guratron Slngle

Instrument Settings

Refracted Angle. 60°

Measured Angle: 59°

Range' 14.0 [XSound Path

DDepth

Skew Angle: N/A

I -
' Measured Skew Angle: N/A

1 Delay: 0594"

RANGE

Mode: Shear

Radius: Flat

Velocity: 0 127 rn/ uS

Cable Type: RG-174 Length: 6’

|ntermed|ate Connectors 0

Display: Frlt2 Verlflcatron Block
[V - s _+
P Frequency 2.25MHz Type: CS Rompas SIN: 791413
©
Reject: Off Reflector: 2" Reflector 14" Reflector
Pulse Width: 222nS Sweep: 1.4 div. 10.0 div.
Damprng 500Q Amplitude: 80 %FSH 80 %FSH
. Mode XPulse Echo - [JDual Gain: 25.2dB 482 dB
w [ ' . . . ' -1
9, Rep Rate 2kHz Basic Calibration Block
2 Pulser: (Jisov  [J300V  (sonic 1370only). - Block D BF 18 Material: Clad CS
) ] ) . Thickness: 6 0” with 0.125” clad Diameter: Flat.
*Pulser voltage adjuslable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage. Temperature: 70 °F Therm. SN: VH-9520
Couplant' Ultragel Il Batch No.: 05325
Reference Sensrtrvrty Informatron
Reflector: (See Verification) Sweep: (See Verification) Amplitude: N/A Gain: N/A
Cal In: Date 03/14/07 Time 0955 | Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/14/07 Time 1214
Comments
This full volume calibration used to locate and characterize flaw indication prior to sizing.
=xaminer: Bre} Flesner Level: Il ' Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: ‘ o | Signature ]
. . . I N .
ABEVA Rr:vrew. A y Contr 7 Level: H| . Date: 03/18/07 Page 21 of 25|
Signature: far 77 l




A

REVA

Reactor Pressure Vessel
Manual Ultrasonic Calrbratlon Data Sheet

£a02867

Yitility: TVA

Slte Browns Ferry Nuclear Plant

Unit: 2

Outage Cycle 14 RFO

Calrbratlon Data Sheet Number: N2GNV cDS9

ISI Report Number:

Ri%

Component ID: N2G-NV

Component Description: N2 Nozzie to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1

Applrcable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture Staveley

Manufacture: KBA

Model: Benchmark 113-242-591

LModel Somc 136

Serial Number: 136P1200G081456

Serial Number: 006YLP

Frequency: 2.25 MHz

Size: 0.50"

Shape: Round

Linearity Sheet No.: LDS2'

| # of Elements: 1

Configuration: Single

Instrument Settmgs

Refracted Angle: 60°

Measured Angle: 59°

Range: 6.00" IZISound Path

((1Depth

Skew Angle: N/A

Measured Skew Angle: N/A

Delay: 2.44"

Velocity: 0.127 in / uS

Mode Shear

Radiu3' Fiat

Cable Type: RG-174 Length: 6

lntermedrate Connectors 0

Display: Filt2

. RCVR | RANGE b

Verification Block
| Frequency: 2.25MHz Type: CS Rompas SIN: 791413
Reject: Off — " . Reflector: 2" Reflector 8" Reflector
Pulse Width: 222nS Sweep: 0.0 div. 1-00 div.
Damping; 5000 Am"plitude: 80 0A.a.IQSH 15 %FSH ]
Mode: XPulse Echo _EIDLraI | Gain: 26.6 dB 40.8 dB o
g Rep Rate: 2kHz | | Basic Cali“bration Block
é Pulser: ((]150v  [J300V <-'s°né;'137 only} Block ID'“BF 18 .Materiat Clad CS. )

'Pulser voltage adjustable with the Sonic 137 instrument only. |

The Sonic 136 has a fixed pulser voltage.

Thlckness 6.0” with 0.125" clad

Diameter: Flat

Temperature 70 °F

Therm. SN: VH 9520

Couplant: Ultragel Il

Batch No 053256

Reference Sensltlvlty Informatlon

Reflector: (See Comments)

Sweep: (See Comments)

Amplltude (See Comments)

Gain: (See Comments)

Cal in: Date 03/14/07 Time 1000

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Qut: Date 03/14/07 Time 1216

Comments

This "depth zone" calibration used for sizing information. 2" soundpath delayed off screen to display 2" to0.8" on A-scan.

1/4-t SDH in basic calibration block 1.3 divisions @ 42.8 dB.
1/2-t SDH in basic calibration block 6.0 divisions @ 51.0 dB.

xaminer: Brgt Flesner | Level: I | Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: Signature
gBEVA Review: Ad A ontiﬂ Level: il Date: 03/18/07 Page 22 of 25
ignature: = I N

~—
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REVA

Reactor Pressure Vessel
Manual UItrasonic Calibration Data Sheet

£30263

Utility: TVA

, Site: Browns Ferry Nuclear Plant

Unit' 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV- CDS10

‘ T Report Number

Ao

—

COmponent 1D: N2G-NV

Component Description: N2 Nozzle—to-Vessel Weld

Exammatron Procedure N UT-79 Revision 1

Applicable SDCN(s): N/A

Ultrasomc Instrument

Transducer

Manufacture Staveley

Manufacture: KBA

Model: Gamma RHP 242-043 -

Model Somc 136

Serial Number: 00YH67

: Frequency; 2.25 MHz

Serral Number: 136P1200G081456

Size: 0.50"

Shape Round

Lmearrty Sheet No LDS2

# of Elements: 1

Confi guratnon Srngle

|nstrument Settings

Refracted Angle: 0°

| Measured Angle: N/A

u Range: 10.0 ESound Path I:ll?epth » ‘Skew Angle: NIA Measured Skew Angle N/A
%_ Delay: 0.101” | Mode Longitudinal Radlus N/A
Velocity: 0.229 in/ uS Cable Type: RG-174 Length: 6' | Intermediate Con.nectors: 0 o
Display: Filt2 | Verification Block |
é Frequency: 2.25MHZ ' .Type: CS Rompas _ SIN: 79_1413
Reject: Off Reﬂector: 1" Backwail 10" Backwall
Pulse Width: 222nS Sweep: 1.0 div. 10.0dv.
Damping: 5000 ' o Amp|itude: N/A N/A
Mode: [Pulse Echo [JDual Gain: N/A NA
é Rep Rate: 2kHz ) o B;sic Calibration Block l
é Pulser: [J150v  [J300V (*sm}y only) Block Ib: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" clad

Diameter: Flat

Temperature 70 °F

Therm. SN: VH-9520

Couplant: Ultragel ]

Batch No.: 05325

Reference Sensitivity Information

Reﬂector N/A

Sweep: N/A

Amplitude: N/A

Gain: N/A

Cal In: Date 03/14/07 Time 1005

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1218

Calibration used for thickness measurments only.

Comments

_xammer Bret Flesner

Level: |l

Examiner: N/A
Signature

Date: 03/14/07

Level: N/A | Date: N/A

‘Level It -

Date:-03/18/07

Page 23 of 25
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REVA

- .. Reactor Pressure Vessel
Manual Ultrasonic Callbratlon Data Sheet

30269

ARE
.ltﬂity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS11

ISI Report Number:

R1%b

Component ID: N2G-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 R

gvision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley L

: Ma_nufacture: RTD

Model: TRL2-ST

Model: Sonic 136

| Serial Number: 07-305

Frequency: 2 MHz

Serial Number: 136P1 200G081456
IR

Angle: 60°

Measured Angle: 60°

Linearity Sheet No LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Range: 8.00"

Squint Angle: 5°

Shape: Rect.

" Sound Path  []Depth # of Elements: 2 Configuration: Duai - SBS

% Delay: 1 34" h Cable Type: RG-174 Length: 12' |nte}mediate Connectors;
Velocny 0.227 in / uS,‘ o Verification Block
Display: Filt 2. Typ‘é':MN/A S/IN: N/A

% Frequency: 2.25 MHz Reflector: N/A ” N/A-
Reject: Off - Sweep: N/A ) N/A

'—_ Pulse Wldt;l 222 nS . Amplitude: N/A ' N/A

Damping: 500 Q Gain: N/A N/A

_ | Mode: OPuise Echo  MDual i Baslc Calibration Block

§ | Rep Rate: 2kHz - Block ID: BF-18 Material: CS

| puiser CI150v ]300V (*s_on}; 137 only) _Thicknesé: 6.0° with 0.125" Clad | Diameter: Flat ] n

“Probe voltage is adjustable with the Sanic 137 instrument, The | 1emperature: 70 °F Therm. SN: VH-8520
Sonic 136 has & fxed pulser vollage. [ Couplant: Ultragel I Batch No.: 05325
Reference Sensitivity lnformatlon
Reﬂector 1/4-t SDH Sweep 3 7 div Amplxtude_ 80 %FSH Gain: 58.;68

Cal In: Date 03/14/07 Time 0932

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1222

Zone 1 - Near Surface calibration.

Comments

-1 This calibration used to locate flaw prior to sizing.

Flesner

- xaminer: Bri
Signature:

AREVA Review: Ad
Signature:

Level: |l Date: 03/14/07 | Examiner: N/A L.evel: N/A | Date: N/IA
b Signature
Level: lll Date: 03/18/07 Page 24 of 25
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AN | Reactor Pressure Vessel £0027%0
AREVA Manual Ultrasonic Calibration Data Sheet
'ltility: TVA ” ' é}te: Browns Ferry Nucféar Plant Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: NZGNV-CDS12 . ) ISt Report Number: Kﬁb _
'C;bmponent ID: N2G-NV ' ' Component Description: N2 Nozzle-to-Vessel Weld. ]
-Exammatnon Procedure: N-UT-78 Revision 4 | Applicable SDCN(s): N/A ]
Ultrasonic Instrument Transducer
Manufacture: é;ta.veley : ) Manufacture: RTD Model: TRL2-ST B |
Model: Sonic 136 - .| seriai number: 07-305 | | Frequency: 2 MHz
Serial Number: 136P1200G081456 ~ Angle: 60° " Measured Angle: 60°
Linearity Sheet No LDSZ Mode: Refracted I..onngitudina| Size: 2(24x42)mm 1
Instrument éettings Focus: FS~125mm ' Squint Angle: 5° h
W Range: 18.0° [QSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34” o Cablé fype: RG-174 Lénélh' 12 Imermedlate Connectors 0
| Velocity: 0.227 in /"uS a | Verlflcatlon Block
[ | Display: Filt 2 L L “ B Type: NIA SIN: NIA
5 Frequency: 2.25 MHz | o '  Reflector A T NA
Reject: Off Sweep: N/A N/A
.__ Pulse Widtr;:-zwzz nS_ i ) v | Amplitude: - N/A N/A _
Damplng 500 | ” Gain: X N/A N/A )
« | Mode: DPulse Echo HDual o Basic Calibration Block - ]
g Rep Rate 2kHz | Block 1D: BF-18 , Maferial: Cs N
= Pulser D150V [CJ300V  (*sonic 137 only) | Thicknesé: 6.0” with 0.125" Clad | Diameter: Flat
*Probe voltage is adjustable with the Sonic 137 Instrumen-t_ Tnej Temperature: 70°F Therm. SN: VH-9520"
Sonic 136 has a fixed pulser voltage. '
i Couplant: Ultragel I[ Batch No.: 05325
Reference Senéitivity Information
%Reﬂector ID Notch - Sweep: 6.3 div - Amplitude: 80 %FSH Gain: 73.2 dB
CatlIn: Date 03/14/07 Time 0934 Che(ék: Date N/A Time N/A .Check: Date N/A Time N/A out: Date 03/14/07 Time 1225
Comments | ) N
Zone 2 - Full Volume calibration.
This calibration used to locate flaw prior to sizing.
Level Il Date: 03/14/07 | Examiner: N/IA Level: N/A | Date: N/A
A ‘ Signature
E:é Level: Il Date: 03/18/07 Page 25 of 25




Examination Report, R-143
N2H-NV, RPV Nozzle-To-Head Weld



A
ﬁ‘,af' T

: - RPV Nozzle Ultrasonic Examination . 30271
o o Summary Sheet i
Utility: - TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 1SI Report #: P/ L}%
Component Number: N2H-NV Component Description: N2 Nozzle to Vessel Weld System: RPV
Code Category: B-D ' Code ltem: B3.90 Code Class: 1 Material: CS
I1SO / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0270-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 . - . 4 NA Revigion 11 of the PDI-UT-6 quaiified equipment table
N-UT-79 -1 : NA Revision 5 of the PDI-UT-7 qualified equipment table
- g Modeling Report: iIR-2003-19 Section 3
54-151-850 . 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheets Exéa\rr‘v; gzta Induga::; sData Exam Results
: [XINo Recordable Iindications
N2ANV-CDS1 N2ANV-EDS1 [JJRecordable Flaw Indications
N2ANV-CDS2 (scceptable flaw evaluation)
N2ANV-CDS3 [JReportable Flaw Indications
NZANV-CDS4 {unacceptable flaw evaluation)
N2ANV-CDS5
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan dnrectlons These examinations resulted in no

’ i reportable indications.

In accordance with UT procedure 54-151-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Blend Radius
50°S +120° Blend Radius
60°S +(33°-66°) Vessel

This uitrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The BO°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 50%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X! (2001 thru 2003 Addenda) and was performed using
ASME Section X!, Appendix VIiI qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus 2" on each side.

Prepared by: Bret Flesner

/4 a 1
. . Reviewed by: .
Signature: gg - %“ Date. 3/20/07 Signature: % Date: 3/21/07

Customer: Matt Welch / . ANII: .
| Signature: WW\ Date: ’7:/%/ 07 Stgnature / A/%/ Date'S:/l{/e7

Page 1 of 11




Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

{ Unit: 2

_| Outage: Cycle 14 RFO

Examination Data Sheet Number: N2HNV-EDS1

| Site: Browns Ferry Nuclear Plant

IS Report Number.

K743

Component [D: N2H-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Information

iSO / Drawing Number: 2-CHM-2046-C-01 & 2-1S-0270-C-01

W, Location: Nozzle Boss {(Rnozzle)

| Lo Location: Nozzle TDC. ,

Examination Limited: DJYes [ [No

Coverage Sheet Number(s): NZHNV-CWS1

Scan information

.Examination Procedure: 54-151-850-06

Applicable SDCN's: 30-9044520-000

Scan Surface: OD Blend: Radius

Anglef I Thermometer Scan . Recordable indication Examiner
Mode Skew Calibration Sheet # Date Time Temp S/N: Gain Scan Limited Indication(s) Data Sheet # Initials
*50°S -120° N2HNV-CDS1 03/12/07 1101 84°F . VH-9525 72.0dB Oyes XNo OYes [No N/A GC
- 40°8 +120° NZHNV-CDS2 03/12/07 1031 84°F VH-9525 |- 72.04B Clyes [XNo Oyves &No N/A GC -
NA N/A N/A N/A . NJA N/A N/A N/A OYes [ONo Oyes {No N/A NiA
NA N/A N/A N/A N/A N/A N/A N/A OYes (ONo Oves [ONo N/A N/A
Examination Procedure: 54-1S|-850-06 Applicable SDCN's: 30-8044520-000 Scan Surface: OD Vessel Sheli
Angle/ . Thermometer : o Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°S +33° to 66° N2ZHNV-CDS3 031207 1421 82°F VH-3520 72.0dB Ovyes [ENo Oves XNo N/A BF
N/A N/A N/A N/A N/A N/A N/A N/A Qyes [ONo | OYes [iNo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN'’s: N/A Scan Surface: OD Vessel Shell
Angle/ . Calibration Themometer . o Recordable {ndication Examiner
Mode | Zone | Beam Direction Shoet # Date Time Temp SIN: ScanGain | Scanlimited | | 5 atione) | Data Sheet# | Initials
60°/RL 1 BJRadial [JCirc | N2HNV-CDS4 03/12/07 1525 T 82°F VH-9520 78.4dB | BYes [ONo | COYes ENo N/A BF
80°/RL 2 RRadial [JCirc | N2HNV-CDSS 03/12/07 1605 82°F VH-9520 76.0 dB Rves [ONo | OYes [ENo N/A BF
60°/RL 1 [IRadial (Circ | N2HNV-CDS4 03/12/07 1525 82°F VH-9520 784 dB Ryes {ONo | [CJYes [ENo N/A BF
60°/RL 2 [ORadial RCirc | N2HNV-CDS5 0312107 1605 B2°F VH-9520 76.0dB Byes [INo | ClYes HNo N/A B8F
Comments:
* See note on calibration data sheet for details relating to the 50° measured angle.
Examiner: George Chapman Level: i Date:; 03/12/07 | Examiner: N/A Level: N/A - Date: N/A
Signature: LA ' Signature:
Examiner: Bret Fleshier Levet: li Date: 03/12/07 | Examiner: N/A - Level: N/A Date: NVA
Signature: Signature:
AREVA Review: Level: Il Date: 03/21/07
Signature
i o Page 2 of 11
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RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry

Unit: 2 Weld ID: N2H-NV

Coverage Worksheet #: N2HNV-CWS1 | ISI Report#: A7/ %3

Inner
16%-4¢

Outer 85%-t

\o

Axial scans are performed with a procedure for the examination of
vesse! shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld: thickness. Coverage

- obtained during axial scans is typically limited due to nozzle

_ conﬁguratron .

in the,cjfrcumferentia! scan direction the outer 85%-t is examined with the
same vessel procedure 8s above and typically limited due to nozzle
configuration. To achieve additional coverege in the circumferential
scan direclion a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of laws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
companient is modeled and scanning is performed with seversi sea mh
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

QOuter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1SI-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 47.5%inches

Plnner 15%-t Examination Volume: 5.7%inchs ®Outer 85%-t Examination Volume: 41.82Inches.

60°RL axial scan limited: XYes [ INo

ECoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: [XJYes [ ]No

Description of Limitation: Nozzie Blend Radius

inner 15%-t Exam Limited: [ [Yes [XINo Description of Limitation: Nozzle Blend Radius

FTotal Axiat Volume Achieved: 27.1%inches

Description of Limitation: N/A

AQuter 85-t% Volume Achieved: 14.9%nches

Finner 15%-t Volume Achieved: 5.7%inchs

“Percentage of Axial Coverage: 57% “Total Circumferential Examination Coverage: 43%
B+AX100=C (F+H)+AX100=J
Combined Axial and Circumferential Weld Coverage
‘Total Examination Coverage: 50%
; (C+)+2X100=L '
Prepared by: Bret Flesner Date: 03/21/07 | Reviewed, Adam Date:03/21/07
: Page3of11 ).
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DESCRIPTION
,.‘7:'\\ Browns Ferry N2H Nozzle-to-Shell Weld Coverage Piot
. |orRAWN BY DATE TITLE PAGE
03/20/07 NZHNV-CPS1 | 4 OF 11

. ‘ ' Bret Flesner

pt’

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sq. in.

Total area of examination volume achieved: 27.1 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings, and as-found measurements.

4.1

§o0274

ATD
B0°RL - TRL2-GT
2042 mm




DESCRIPTION

SR HP NS
£ Browns Ferry N2H Nozzle-to-Shell Weld Coverage Plot \)(17 (VRNR R
O [orAwn ey DATE TITLE PAGE ‘Z\\

Bret Flasner 03/20/07 | N2HNV-CPS2 | 5 OF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 14.9 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.

Measurements based on modeling report,
design drawings, and as-found measurements.

4.1
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DESCRIPTION

§ . Plot
., [orRAWN BY DATE ITm.E
Bret Flesner 03/20/07 NZ2HNV-CPS3

PAGE YL\\X?)

€ OF 11

Top View

Measurements based on modeling report,
design drawings, and as-found measurements.

Transducer with 07,
-10% and +10° skews.

Point where sound beam intercepts the 1D.

o

(-
o




| Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

AN

\,' \_’\.}De77

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2ZHNV-CDS1

{S$1 Report Number:

Rit?

Component ID: N2H-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-8044520-000

Ultragonic instrument

Transducer

Manufacture: KBA

. Modei: Benchmark 892-600

Manufacture: Staveley .
Model: Sonic 136

Serial Number: 0111PR

Freguency, 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: * 50°
, | Range:15.0° DJSound Path  [[JDepth - Skew Angle: -120° Measured Skew Angle: *+120°
% Delay: 0.587" Mode: Shear Radius: 3.5"
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' intermediate Connectors: 0
Display: Fit2 Verification Block
é Frequency: 2.25 MHz Type: CS Rompas SIN: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: DJPulse Echo []Dual Gain: 2098dB 29.8 dB
ﬁ Rep Rate: 2kHz Basic Calibration Block
é Pulser: [(J150v [jtspov (*Sonic 137 only) Block ID: BF-18 Material: Clad CS
"Pulser voltage adjustable with the Scnic 137 instrument oy, Thickness: 6.0" with 0.125" Clad | Diameter: Fiat
The Sonic 136 has a fixed puiser voltage. Temperature: 69 °F Therm. SN: VH-9525
Couplant: Ultraget || Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch Sweep: 6.1 div Amplitude: 80 %FSH Gain: 58.2dB

Cal In: Date 03/12/07 Time 0815 | Check: Date 03/12/07 Time 1100 | Check: Date N/A Time N/A Out: Date 03/12/07 Time 1200

Comments

*During the calibration praocess a manufacturing emor was discovered with the TVA supplied 40° -120° skew wedge (product code 365-
043-122). The wedge incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure
examination coverage TVA contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle.
Additionally the wedge is also incorrectly labeled -120° skew but is actually +120°.

ﬁ!miner: George Chapman Level: If Date: 03/12/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: % _ : Signature
AREVA Revi ‘Level: Il | Date: 03/21/07 '
Signature: Page 7 of 11
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Reactor Pressure Vessel

AANOMQ
£a0273

| Manual Ultrasonic Calibration Data Sheet

.Util_ity:‘ TVA

' Site: Browns Ferry Nuclear Plant

Unit: 2

QOutage; Cycle 14 RFO

Calibration Data Sheet Number: N2HNV-CDS2

ISI Report Number:

Rty

Component ID: N2H-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S51-850-06

Applicable SDCN(s): 30-8044520-000

Ultrazonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Modei: Sonic 136

Serial Number: 01C4NX

Frequency: 2.25 MHz

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

Serial Number: 136P1200G081455 .- _. -

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: 40°
u Range: 15.0" [XSound Path [JDepth Skew Angle: +120° Measured Skew Angle: *-120°
g Delay: 0.587" Mode: Shear Radius: 3.5"
Velocity: 0.127 in/ uS i Cable Type: RG-174 Length: 12' intermediate Connectors: 0
Display: Filt2 Verification Block
» g Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
‘ Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 0 Amplitude: 70 %FSH 80 %FSH
Mode: [XPuise Echo [JDual Gain: 28.0dB 28.0dB
i | Rep Rate: 2kHz Basic Calibration Block
=
& |Puiser: [1150v  [1300V ('sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustabie with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125” Clad

Diameter: Flat

Temperature: 69 °F

Therm. SN: VH-9525

Couplant: Ultragel H

Batch No.. 05325

Reference Sensitivity Information

Reflector: {D Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain:\49.2 a8

Cal In: Date 03/12/07 Time 0810

Check: Date 03/12/07 Time 1030

Check: Date N/A Time N/A

Out: Date 03/12/07 Time 1155

Comments

*Transducer incorrectly labeled +120° skew by the manufacturer; however actual skew is -120°.

‘xaminer: George Chapman Level: I} Date: 03/12/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: ? %/ Signature
= rid
AREVA Review: A Contj Level: 1l Date: 03/21/07
Signature; ‘% /ﬂ Page 8' of 11
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gf& Reactor Pressure Vessel SRUSHAR
e Manual Ultrasonic Calibration Data Sheet

Qtilityz TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
| Calibration Data Sheet Number: N2HNV-CDS3 " - IS! Report Number:  211}%
Component ID: N2H-NV » ' Component Description: N2 Nozzle-to-Vesel Weld
Examination Procedure: 54-151-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic Instrument Transducer
Manufacture: Staveley : _ - | Manufacture: KBA Model: Benchmark 892-600
Model: Sonic 136 ' Serial Number: 00X1XB Frequency: 2.25 MHz
Serial Number: 136P1200G081456 Size: 0.5" x 1.0" Shape: Rectangle
Iinearity Sheet No.: LDS2 - S # of Elements: 1 Configuration: Single
Instrument Settings T T Refracted Angle: 60° Measured Angle: 59°
w Range: 20.0" [XISound Path [ 1Depth Skew Angle: +33° to 66° Measured Skew Angle: N/A
o
g Delay: 0.813" Mode: Shear Radius: Flat
Velocity: 0.127 in/ uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2 ' Verification Block -
§ Frequency: 2.25 MHz Type: N/A | SIN: N/A
‘ Reject: Off . , ' Reflector: N/A N/A
) Pulse Width: 222nS . .. "0 0. Sweep:  NA : N/A
Damping: 500 Q Amplitude: | - N/A N/A
Mode: DXPulse Echo [JDual - Gain: N/A N/A
{i |RepRate:2kHz Basic Calibration Block
é Pulser: [J150V [[1300V  (*Soric 137 only) Block ID: BF-18 Material: Clad CS
“Pulser voltage adjustable with the Sonic 137 nstrument only. Thickness: 6.0" with 0.125” Clad | Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 68 °F Therm. SN: VH-9520
Couplant. Uitragel li Batch No.: 05325
Reference Sensitivity information
Reflector: 1D Notch Sweep: 5.8 div Amplitude: 80 %FSH Gain: 60.8 dB
Cal In: Date 03/12/07 Time 1210 | Check: Date N/A Time N/A Check: Date N/A Time N/A Out. Date 03/12/07 Time 1725
Comments
xaminer: Bret Flesner Level: it Date: 03/12/07 | Examiner: N/A Level: N/A | Date: N/A
_ Signature
Level: Il | Date: 03/21/07 Page 9 of 11
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

£30280

.Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number. N2HNV-CDS4

ISt Report Number:

Ay

Component ID: NZH-NV

Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure:, N-UT-78 Revision 4~ . ..

Applicable SOCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-305

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 60°

Linearity Sheet No.: LD32

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: FS~125mm Squint Angle: 5°
,, |Range:8.00" [®ISound Path [IDepth .. .. -|#of Elements:2 . |Shape: Rect | Configuration: Dual - SBS
% Delay: 1.34” ' I | cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.227 in / S Verification Block
Display: Filt 2 Type: NI/A SIN: N/A
% Frequency: 2.25 MHz Reflector: N/A N/A
: Reject: Off Sweep: N/A N/A
Puise Width: 222 nS Amplitude: N/A N/A
Damping: 500Q° . ... Gain: ' N/A N/A
o |Mode: (IPulse Echo ~[RIDual """ 0 ™ Basic Calibration Block
g Rep Rate: 2kHz Block ID: BF-18 Material: Clad CS
& Pulser: 1150V 1300V  (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat
“Probe voltage i adjustable with the Sonic 137 instrument The | 1 @rmperature: 68 °F Therm. SN: VH-8520
Sonic 138 has 2 fixod pulser votage. Couplant: Ultrage! I Batch No.: 05325
Reference Sensitivity information
Reflector: 1/4-t SDH Sweep: 3.7 div Ampfitude: 80 %FSH Gain: 58.4 dB

Cal In: Date 03/12/07 Time 1220

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/12/07 Time 1720

Zone 1 - Near Surface calibration.

Comments

Examiner: Bret Flesner Level il

Signature:

Date: 03/12/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Level_Iil [ Date: 03/21/07

Page 10 of 11
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""" Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

~ A ﬂ
Co0281

RS B ST
‘Uﬂlity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2HNV-CDS5

IS| Report Number:

[A14%

Component ID: N2H-NV

Component Description: N2 Nozzle-fo-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-305

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 60°

Linearity Sheet No.: LDS2

Maode: Refracted Longitudinai

Size: 2(24x42)mm

: :: Biock {D: BF-18

instrument Settings Focus: FS~125mm Squint Angle: 5°
" Range: 18.0° [X]Sound Path [ JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" Cable Type; RG-174  Length: 12' Intermediate Connectors: 0
| Vetosity: 0.227 in#1is - ; Verification Block
Display: Filt 2 Type: N/A S/N: N/A
g Frequency: 2.25 MHz Reflector: N/A N/A
. Reject: Off Sweep: N/A N/A
Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q. » Gain: N/A N/A
Mode: [JPuise Echa [XDual Basic Callbration Block
Rep Rate: 2kHz ~ %~ 3 Material: Clad CS

PULSER

Pulser: [1150V ]300V (*Sonic 137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Fiat

Sonic 136 has a fixed pulser voltage.

*Probe voitage is adjustable with the Sonic 137 instrument. The

Temperature: 68 °F

Themm. SN:  VH-9520

Couplant: Utragel ti

Batch No.: 05325

Reference Sensitivity information

Refiector: ID Notch

Sweep: 6.3 div

Amplitude: 80 %FSH

Gain: 73.2 dB

Cal In: Date 03/12/07 Time 1224

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/12/07 Time 1722

Zone 2 - Full Volume calibration.

Ccomments

Date: 03/12/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Date: 03/21/07

Page 11 of 11

.E;taminer: Bret Flesner Level: il

B Signature: oa A
AREVA Review: ) Level: HI
Signature: A -




Examination Report, R-174
N2K-NV, RPV Nozzle-To-Head Weld



I RPV Nozzle Ultrasonic Examination

A Va¥s X® 2
Summary Sheet CJ020
AREVA y
L
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #: /Z ]77”
Component Number: N2K-NV Component Description: N2 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS
ISQ / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0270-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 - NA Rewsmn 11 of the PDI-UT-6 qualified equnpment table
_ N-UT-79 1 NA Rewswn 5 of the PDI-UT-7 qualified equipment table
o o : ' Modeling Report: IR-2003-19 Section 3
54-151-850 06 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheets Exsarr]n E::ta md'?l:'::tsl?ata Exam Results
: £e - [dINo Recordable indications
| N2KNV-CDS1 N2KNV-EDS1 . ORecordable Flaw Indications
| N2KNV-CDS2 _ ) {acceptable flaw evaluation)
NZKNV CDS3 [OJReportable Flaw Indications
1 N2KNV CDS4 - {unacceptable flaw evaluation)
N2KNV-CDS5
Summary:

in accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

in accordance with UT procedure 54-151-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

. N2 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
_40°s -120° Blend Radius
_ ~50°S +120° Blend Radius
_80°S *(33°-66°) Vessel ]

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2){xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The B0°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X1 (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus 2" on each side.

Preparedb Thomas Brown . " [ Review . -
. Date: 3/21/07 Slgnatur(%z‘w Date: 4/11/07

: I o e ./, -5 | ANIL: _
Signature: e//;ﬂ":/ JAled (DS Jps/L 7 Signature: WL“%’(—' Date: S{J//.:ﬂ
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AREVA

Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

Site: Browns Ferry Nuclear Plant

| Unit: 2

[ Outage: Cycle 14 RFO

Examination Data Sheet Number: N2KNV-EDS1

S| Report Number:

13 79

Component 1D: NZK-NV

Examination Information

Component Description: N2 Nozzle-to-Vessel Weld

1SO / Drawing Numkber: 2-CHM-2046-C-01, 2-18|-0270-C-01

W¢ Location: Nozzle Boss (Rnozzle)

| L, Location: Nozzle TDC

Examination Limited: DJYes [INo

Coverage Sheet Number(s); N2KNV-CWS1

Scan Information

Examination Procedure; 54-1Sk-850-06

Applicable SDCN's: 30-8044520-000

l Scan Surface: OD Blend Radius

Angle/ —— . Thermometer Scan - Recordable Indication | Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Gain Scan Limited Indication(s) Data Sheet# ©  Initials
*50°¢s -120° NZKNV-CDS1 3/21/07 1145 88°F VH-9520 71.8dB Oves XNo OvYes XNo ° N/A T8
40° /s +120° N2KNV-CDS2 3/21/07 1127 88°F VH-9520 71.0dB Cyes KNo Oyes KNo NIA B
NA / N/A N/A N/A N/A N/A N/A N/A Oyes [ONo Ovyes [No N/A N/A
NA/ N/A N/A N/A N/A N/A N/A N/A Ovyes [ONo Ovyes [ONo N/A N/A
Examination Procedure: 54-1S1-850-06 Appticable SDCN's: 30-8044520-000 ' Scan Surface: OD Vessei Shell :
Angle/ - . Thermometer ] . Recordable Indication | Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) ‘ Data Sheet# ® Initials
680°/s | £33°to0 66° N2KNV-CDS3 3121107 1107 88°F VH-9520 72.6 dB OYes KNo | [Oyes XNo N/A B
NA N/A N/A N/A N/A N/A | N/A N/A OYes [ONo | OYes [No NIA N/A
" Examination Procedure: N-UT-78 revision 4 Applicable SDCN’s: N/A Scan Surface: OD Vesse! Shell
Angle/ P Calibration ) Thermometer . . Recordable Indication Examiner
Mode | Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited ndication(s) Data Sheet # Initials
60°/RL 1 KRadial [JCirc | N2KNV-CDS4 3/21/07 1000 88°F VH-9520 79.0dB Rves [No | [IYes &XNo N/A B
60°/RL 2 KRadial {(JCirc | N2KNV-CDS5 3721107 1032 88°F VH-9520 78.0 d8 HYes [ONo | OYes [XNo N/A T8
BO/RL | 1 [ORadial KCirc ' N2KNV-CDS4 3/21/07 1000 88°F VH-9520 79.0dB KYes [ONo | Oves XNo N/A T8
60°/RL 2 [ORadial KCirc N2K NV-CDS5 3/21/07 1032 88°F VH-9520 78.0dB Myes [No ) OYes [No N/A T8
Comments:
* See calibration data sheet for additional details on the 50° shear examination.
Examiner. Thomas Brown Level: Il Date: 3/21/07 Examiner: N/A Level: N/A i Date: N/A
Sighature= ﬁﬁ,@\ Signature;
Exafiiner: N/A™  _7 Level: NJA Date: N/A Examiner: N/A Level: NfA Date: N/A
Signature: y/i P, Signature: i
AREVA Review: Adafy/Conti [A . Levek Il Date: 4/11/07 |
Signature g 7
- t N ~ Page 2 of 11
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AREVA

RPV Nozzle-To-Shell Weid

Ultrasonic Examination Coverage Calculation Wor_ksheet

Utility: TVA | Plant: Browns Ferry

Unit: 2 | Weld ID: N2K-NV

Coverage Worksheet #: N2KNV-CWS1

ISI Report #: /< 774/

QOuter 85%-t

Axial scans are performed with a procedure for the examination of
vessef shell welds. This procedure has been demonstrated for detection
of fiaws located throughout the entire weld thickness. Coverage
obtalned during axial scans Is typ!caﬂy limited due lo nozzle
configuration.

in the circumferential scan direction the outer 85%-t is examined with the

same vessel procedure as above and typically limited due to nozzle
configuration. To achieve additional coverage in the circumferential
scan direction a second sxamination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examinaticn Procedure: N-UT-78 Revision 4

*Required Examination Volume: 47.5%inches

Dlnner 15%-t Examination Volume: 5.7%inchs

SOuter 85%-t Examination Volume: 41.8%Inches.

60°RL axial scan limited: PdYes [[INo

ECoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: XlYes [ INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ ]Yes

MNo

Description of Limitation: Nozzle Blend Radius

5Total Axial Volume Achieved: 24.3%inches

Description of Limitation: N/A

AOuter 85-1% Volume Achieved: 11.5%nches

Finner 15%-t Volume Achieved: 5.7%inchs

®Percentage of Axial Coverage: 51%

B+rAX100=C

Total Circumferential Examination Coverage: 36%

(F+H)~AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%

(C+)+2X 100 =1L

Prepared by Bret Flesner Date: 03/21/07

Review

Date:04/11/07

Page 3 of 11
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0209
DESCRIPTION
A Browns Ferry N2K Noz2zle-to-Shell Weld Coverage Plot
AREVA DRAWN BY DATE TITLE PAGE
. Bret Flesner 03/21/07 | NoKNV-CcPS1 | 4 OF 11

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 47.5 sq. in.
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Measurements based on modeling report,
design drawings, and as-found measurements.




R1717050288

DESCRIPTION . . .
I\ Browns Ferry N2K Nozzle-to-Shell Weld Coverage Plot
AREVA DRAWN BY DATE TIMLE PAGE
03/21/07 | NZKNV-CPS2 | 5 OF 11

. Bret Flesner

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 47.5 sq. in.
Total area of outer 85%-t exam volume achieved: 11.5 sq. in.
Total area of inner 15%-t volume: 5.7 sq. in.
Total area of inner 15%-t exam volume achieved: 5.7 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

!nner 15%-t area examined from the
blend with Supplement 5 techniques.

Measurements based on modeling report,
design drawings, and as-found measurements. .

G0°RL - TRLZ.BT
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DESCRIPTION
IN Brown 2K Nozzle-to-Shell Weld Cov Plot
ARE v |[ORAWNBY DATE TITLE PAGE
Bret Flesner 03/21/07 N2KNV-CPS3 | 6 OF 11
Top View
Measurements based on modeling report,
design drawings, and as-found measurements.
[T Point where sound beam intercepts the ID.

Tfande_lcer with 0°,
-10% and +10° skews,




'Reactor Pressure Vessel =~ {J0:88
Manual Ultrasonic Calibration Data Sheet
Site: Browns Ferry Nuclear Plam Unit: 2 Outagé: Cycle 14 RFO N
‘| Calibration bata Sheet Number: N2KNV-CDS1 18I Repon Number: . /? / 77' . "-
Component ID N2K-NV Component Descnptnon N2 Noizle to Vessel WeId b
Examination Procedure: 54-ISI-850-06 . Applicable SDCN(s) 30-9044520- OOO
Ultrasomc Instrument Transducer
Manufacture Staveley : o 'Manufacture KBA Model Benchmark 892 600
Model: Sonic 136 Senal Number: 01 11PR Frequency, 2.25 MMz
Serial Number: 703} | Size: 0.5" x 1.0" Sha;;e: Rectangle
Llneanty Sheet No.: LDS4 - | #gf Elements: 1 Conﬁgﬁration: Single -
Instrument Settmgs | Refracted Angle: 40° ” Measuréd Angle: * 50°
u Range: 15.0° [KSound Path  [1Depth S;ew Angle: -120° Measured Skew Angle *+120°
% Delay:-6.51 9" ” Mode: Shear Radlus 35" N
Velocity: 0.127 in— /us B o ‘Cable Type: RG-174 | Length 12 Intermediate Connectors 0 N
Dlsplay Filt2 ' | “ : Verification Block
é Frequencvy‘ .2 25 MHz | Type: CS éompas S/N: 791413
Re]ect Off Reflector: 1° Radius 2" Radius
._ Pulse Width: 222 nS. _ } Sweep: 0.6 div. 1.3 div.
Damping: 500 O “Amplitude: 70 °/;-FSH | 80 %FSH
Mode: MIZPulse Echo [lDual i Gain: | 36.4 dB ' 36.4dB
& [Rep Rate:2kHz - I | Basic Calibration Block
é Pulser: |:|150V |j360V ‘ (*Sonic 137 only) 7 - Block 1D: BF- 18 . lMaterial: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thlckness 6.0 with 0 125" Clad Diameter: Flat o —
The Sonic 136 has a fixed pulser voltage. Temperature: 72 °F Therm. SN: VH-9525
Couplant Ultragel I Batch No.: 05325
Reference Sensitivity Informatlon o
Reﬂector ID Notch S.\lNeep: 6.1 div Amplitude: 80 %FSH ‘Gain: 62.6 dB
Cal In: Date 03/21/07 Time 0831 »Che;:k: Date 03/21/07 Time 1144 | Check: Date N)A Time N/A Out: Date 03/21./07 Time 1220 o
- Comments h .
* During the calibration process a manufacturing error was discovered with the TVA supplied 40° -120° skew wedge. The wedge
incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage
TVA contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle. Additionally the wedge is also
incorrectly labeled -120° skew but is actually +120°.
xammer Thomas Brown "Level: I Date: 3/21/07 | Examiner: N/A | Level: N/A | Date: N/A
Signature ]
Level: Il | Date: 4/11/07 “ Page 7 of 11
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Reactor Pressure Vessel

_Manual UMltrasonic Calibration Data Sheet
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tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: N2KNV-CDS2

I 1S| Report Number:

RI7Y4

Component ID: N2K-NV' ,

Component Description; N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-8044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 01C4NX .

Frequency: 2.25 MHz

Size: 0.5"x 1.0"

Serial Number: 703! Shape: Rectangle
Linearity Sheet No.: LDS4 # of Elements: 1 Configuration: Single ]
Instrument Settings Refracted Angle: 40° Measured Angle: 40°
o Range: 15.0" [JSound Path DDepth Skew Angle: +120° Mea-sured Skew Angle: = -120°
%2‘ Delai/: 0.519 Made: Shear Radius: 3.5"
Velocity: 0.12f in/ uS Cable Type: RG-174 Length: 12 Intermediate Connectors; 0 a
Display: Filt2 . . Verification Block
g Frequency: 2.25 MHz Type: CS ARompas J S/N: 7?1413 B
, Reject: Off Reflector: 1" Radius 2" Radius
q Pulse Width: 222 nS Sweep: 0.6 div. | 1.3 div.
Dampiﬁg: 500 Q ' Amplitude: | 70 %FSH 80 %FSH
Mode: HIZ]Pmse Echo | CIDuat | Gain: 36.0dB 36.0dB i
% Ezep Rate: 2kHz - ' ' | | Basic dalibration Block .A
& | Pulser: [(1150v  []300V (“Sonic 137 only) Block ID: BF-18 Material: Clad CS
;Pulser voltage adjugtable with the Sonic 137 iﬁstrumen!»o’nly. Thick.ness: 6.0 with 0.125" Clad _ | Diameter: Flat .
The Sonic 136 has a fixed pulser voltage. Temperature: 72°F Therm. SN: VH-9525
Coupl.ant: Ultragel |l Batch No.: 05325 |
: : -
Reference Sensitivity Information
Reflector: ID Notch Sweep: 5,2 div Amplitude: 80 %FSH Gain: 58.0 dB
Cal In: Date 03/21/07 Time 0834 | Check: Date 03/21/67 Time 1126 | Check: Daté N/A Time N/A Out: Date 03/21/07 Time 1222 R
v Comments | N
* The transducer wedge is incorrectly labeled -120° skew by the manufacturer; however actual skew is +120°,
‘xaminer: Thomas Bro Level: Il Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
ign : ) Signature
(iS\.REVA Revi Level: lll ~ | Date: 4/11/07 Page 8 of 14
ignature:




Reactor Pressure Vessel
Manual Uitrasonic Calibration Data Sheet 162990
Site: Browns Ferry Nuclear.PlAant Unit; 2 Qutage: Cycle 14 RFO
Calibration Data Sheet Number N2KNV—CDS3 ‘ ISVI Report Number: /’~\7 ] 7174"
Component ID N2K-NV » . Component Descnptlon N2 Nozzle-to-Vessel Weld
Examination Procedure 54-|S| 850-06 | Applicable SDCN(s): 30-9044520—000 N N
Ultrasonic Instrument ' Transducer
Manufacture Staveley . k ' Manufacture: KBA Model Benchmark 892-600
Model: Sonic 136 | Serial Number: 0111PL - Frequency. 225 MHz o
Serial Number: 7()31 Slze 0.5"x1.0" | | Shape: Rectangle
Linearity Sheet No.: LDS4 v # of Elements: 1 ‘ Conﬁguretion: Single ]
.I_netrument Settings R Refracted Angle: 60° Measured Angle: 59°
W Range: 20.0"  [XISound Path (JDepth Skew Angle: +33° to 66° Measu}ed Skew Angle: N/A |
) o -
E Delay: 0.842" ) ‘ Moele: Shear ] Radius: Flat
Velocity: 0.127 in JuS - Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2- | | Verification Block ‘
é Frequenc;: 2.25 MHz .l . Type: ‘CS Rompas S}N: 791413 .
Reject: Off Reflector: 1" Radius 2" Radius
t Pulse Width: 222 nS. - o Sweep:| - 0.6 div. 1.1 div.
Damping: 500 O | Amplitude: | - 70 %FSH | 80 %FSH ]
Mode: [XPulse Echo DDueI | Gain: 33.8dB ' 33.8dB N
é —R‘ep Rate: 2kHz =~ | Basic Calibratlo-n Block “
é rPulser: (J1s0v  [J3o0v (“Sonic 137 only) ' Block ID: BF-18 Materialz Clad CS
Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0” with 0.125” Q!ad Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 72 °F Therm. SN: VH-9525
Couplant: Ultragel I Batch No.: 05325
| Reference Sensitivity Infofn\ation
Reflector: 1D Notch éweept 5.8 div Amplitude: 80 %FSH Gain: 65.8 dB ]
Caln: Date 03/21/07 Time 0827 Check: Date 03/21/07 Time 1106 | Check: Date N/A Tlme N/A Out: Date 03/21/07 Time 1224
Comments “
‘xaminer: Thomas Brown Level: li Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
ig () o Signature
AREVA R'e_-\"lieW' 12 Cg;tg‘ Level: Ill Date: 4/11/07 ‘ Page 9 of 11
Signature: . s

~ ] N
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REVA

Reactor Pressure Vessel

)

(%)
L,UU'/..

Manual Ultrasonic Calibration Data Sheet

91

¢
tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: N2KNV-CDS4

181 Report Number:

Ri7¢#

Component ID: N2K-NV

Component Description: N2 Nozzle-to-Vessel Weld.

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Uitrasonic Instrument

Transducer

Manufacture: RTD

Model: TRL.2-ST

Manufacture: Staveley

Model: Sonic 136

Serial Number; 07-305

Frequency: 2 MHz

Serial Number: 7031

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Made: Refracted Longitudinal

Size: 2(24x42)mm

i | Instrument Settings Focus: FS~126mm Squint Angle: 5°
1. Range: 8".00" X{Sound Path, [IDepth # of Elements: 2 | Shape: Rect. | Configuration: Dual - SBS
% Délay: 1.38" | T Cablve Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.;3:0 in/us h Verification Block 1
Display: Fiit 2 .A ” Type: CS Rompas S/N: 791413
% Frequency: 2.25 MHi Reﬂéctér: 1;‘ Radius 2" Radius
* Reject: bff Sweep: 1.2 div. 2.5 di.v. )
.— Pulse Wldtr;—222 nS -Amp|itude: 25 %FSH 80 %?SH
Damping: 500 Q Gain: . 52.0dB 52.0dB
Mode: [JPulse Echo . XDual Basic Calibr;tion Biock
-‘Rep Rate: 2kHz o Block 1D: BF-18 - ‘ -

Material: Clad CS

" PULSER

LPulser: [J180v 1300V (*Sonic 137 only)

Thickness: 6.0" with 0.125” Clad

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Temperature: 72 °F

Therm. SN: VH-9525

Couplant: Ultragel 1|

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH Sweep: 3.8 div Amplitude: 80 %FSH Gain: 62.8 dB
Cal In; Date 03/21/07 Time 0823 Check: Date 03/21/07 Time 0958 | Check: Date N/A Time N/A Out: Date 03/21/07 Time 1226
Comments

Zone 1 - Near Surface calibration.
xaminer; Thomas Brown Level: il Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
i (¥ D Signature

’S\?E;/t/: Reviefl/ dam%[? | Level:lil | Date: 4/11/07 Page 10 of 11
9 oA [ A
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AREVA

Reactor Pressure Ve

Manual Ultrasonic Calibration Data Sheet

ssel £302G7

\J\) [

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

' Cahbratlon Data Sheet Number N2KNV-CDSS

I1SI Report Number:

/\/7%

Component ID: N2K- NV

Component Descnptron N2 Nozzle-to- Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(S). N/A

Ultrasonic Instrument

Transducer

Manufacture Staveley

Manufacture: RTD

Model: TRL2-ST

Model Somc 136

Serial Number: 07-305

Frequency: 2 MHz

Senal Number: 7031

Angle: 60°

Measured Angle: 61°

Linearity Sheet No LDS4

. | Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settmgs

Focus: FS~125mm

Squint Angle: 5°

" Range: 18.0" IZISound Path [JDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS
%” Delay: 1.38" “ Cable Type: RG-174 Length: 12' Intermediate Connectors: 0 o
Velocity: 0.230 in/ uS | Verification I;Iock
Display: Filt 2 fype: CS Rompas SIN: 791413
% Frequency: 225 MHz " Reflector: 1” Radius 2 Radius
* Reject: Off " Sweep: 0.5 div. 1.1 div.
Pulse Width: “222 nS Amplitude: 25 %FSH 8_0 %FSH
HD_amping: 500 O ‘ Gain: 52.0dB 52.0dB ]
o« | Mode: l:IPuIse. Echo [XDual Basic Calibration Block |
§ ?eﬂp Rate: 2kHz A Bloc; ID: BF-18 | Material: Clad CS
® | pulser: [J150v  [J300V (*seric 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat |
“Probe voltage s adjustable with the Sonic 137 instument, The | TEMperature: 72 °F Therm. SN: VH-9525
Sonic 136 has & fixed puiser votage. Couplant: Ultragel Il Batch No,: 05320 7
- Referencé”Sensitivity Information
Reflector: iD Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 77.2dB o
Cal In: Date 03/5;/07 Time 0824 Check: Date 03/21/07 Time 1031 [ Check: Date N/A Time N/A Out: Date 03/21/07 Time 12?5;

Zone 2 - Full Volume calibration.

Comments

Date: 03/21/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Date: 4/11/07

Page 11 of 11

xaminer: Thomas Brown Level; Il
l
AREVA Revi éj?fm CO%?L Level: IIl
Slgnature . (11




Examination Report, R-151
N3A-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination

VY
b Summary Sheet £00293
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #: ﬁ [5 !
Component Number: N3A-NV -~ | Component Description: N3 Nozzle to Vessel Weld System: RPV
Code Category: B-D o Code Item: B3.90 Code Class: 1 Material: CS
ISO / Drawing(s): 2-CHM-2046-C-01 & 2-1S51-0222-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. info
N-UT-78 4 NA Revision 11 of the PDI-UT-8 qualified equipment table
N-UT-79 1 NA Revision § of the PDI-UT-7 qualified equipment table
sl Modeling Report: IR-2003-19 Section 4
54-151-850 06 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheefs™ . E:ga':n l:;:ta Indlcse;:lo:tsl)ata Exam Results
: o — ee e XINo Recordable Indications
N3ANV-CDS1 : N3ANV-EDS1 [ORecordable Flaw Indications
N3ANV-CDS2 : (acceptable flaw evaluation)
N3ANV-CDS3 ’ [OReportable Flaw indications
N3ANV-CDS4 (unacceptable flaw evaluation)
N3ANV-CDS5
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examlnatlons resulted in no
reportable indications.

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the followmg addltlonal
examinations were performed. These examinations resulted in no reportable indications.

N3 Nozzle ModeImF arameters

|_Probe Refracted Angle | Probe Skew Scan Surface
50°8 -1156° Blend Radius
40°S +115° Blend Radius
60°S $(52°-74°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The B0°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 41%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, exarnination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIll qualified personnel, procedures, and equipment.

Note: See TVA Request for Reliéf PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus 2" on each side.

Prepared by: Bret Flesner . Reviewed by: ‘{ m ]
Sionature: j) T B | DB YROT | oot -::::f . Date: 3/23/07

Customer: Matt W

: -, ./ | ANIE )
Signature: - ﬁz{// oclid~ - || D3 377407 | sianature: % m, Date: S‘/)_{ /,
| SIgn: gnat
! = ) Page 1 of 11




L] Ll - ‘
g “%, Ultrasonic Examination Data Sheet
r oo oA, Nozzle-to-Shelt Weld Examination
L‘f" L A.‘ .
Utifity: TVA { Site: Browns Ferry Nuciear Piant . | Unit: 2 | Outage: Cycle 14 RFQ
Examination Data Sheet Number: N3ANV-EDS1 , 1SI Report Number. /C/5/
Component ID: N3A-NV Component Descr(ptlon N3 Neozzle-to-Vessel Weld
L , Examlnatlon Information i
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-1S1-0222-C-01 W) Location: Nozzle Boss (Rnozzte) | Lo Location: Nozzie TDC
Examination Limited: XYes [ INo Coverage Sheet Number(s): N3A-CWS1
B Scan information
Examination Procedure: 54-1S1-850-06 Applicable SDCN’s: 30-9044520-000 . Scan Surface: OD Blend Radius
Angle/ —_— Thermometer Scan S Recordable Indlication Examiner
Mode Skew Calibration Sheet # Date T;me Temp SIN: Gain Scan Limited Indication(s) Data Sheet # Initials
*50°S -115° N3ANV-CDS1 03/22/07 1042 82°F VH-8937 70.0d8 Oyes KNo OYes KXNo N/A GC
40°S +115° N3ANV-CDS2 03/22/07 1022. 82°F VH-8837 70.0.db Oyes XKNo Oyes RNo N/A GC
N/A N/A N/A N/A N/A ! N/A N/A N/A Oves ONo | Oyes [INo N/A N/A
N/A NIA NiA N/A N/A" N/A N/A N/A [dYes [ONo | COves ONo N/A N/A
Examination Procedure: 54-ISI-650-06 Applicable SDCN's: 30-8044520-000 ' Scan Surface: OD Vessel Shell
Angle/ . N Thermometer . . Recordable indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°S 152° ta 74° N3ANV-CDS3 03/22/07 1000 82°F VH-8937 75.0 ¢B OyYes XNo | OYes. XNo N/A GC
N/A N/A N/A N/A N/A N/A N/A N/A CYes [No Ovyes [ONo N/A N/A
Examination Procedure: N-UT-78 rev.4 Applicable SDCN's: NiA Scan Surface: OD Vessel Sheil
Angle/ - Calibration . Thermometer . L Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # initials
60°RL 1 BARadial ClCirc N3ANV-CDS4 0322107 1110 82°F VH-8937 73.8dB Ryes [INo Oyes ENo N/A BF
60°RL 2 &Radial [JCirc N3ANV-CDS5 03/22/07 1140 82°F VH-8937 84.0dB Xyes [INo Ovyes XNo N/A BF
60°RL 1 JRadial [Circ ! N3ANV.CDS4 03/22/07 1110 82°F VH-8937 73.8dB HyYes [ONe | Oves XINo N/A BF
80°RL 2 [Radial BCirc N3ANV-CDSS 03/22/07 1140 B82°F VH-8937 75048 RMyes [ONo Ovyes KINo N/A BF
Comments:
* See calibaration data sheet for additional details on the 50° shear examination.
. o
Examiner: Bret Flesner / Levei: 1l Date: 03/22/07 | Examiner: NA Level: N/A Date: N/A -]
Signature: ST = ’ZW Signature: o=
Examiner: George hapm Level: il Date: 03/22/07 Examiner: N/A Level: N/A Date: N/A -
| Signature: ‘Vﬁ.l Signature: dal
AREVA Review~Ada Cb ti / Level: 1l Date: 03/23/07 s
Signature ¢ “"t\/_ﬂlﬂ/ ,
. Page 2 of 11




RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA

Plant: Browns Ferry

Unit: 2

Weld ID: N3A-NV

Coverage Worksheet #: N3ANV-CWS1

ISI| Report#: KX /5/

'Inner
15%—t .

Outer 85%-t

configuration.

\_

Axial scans are performed with a procedure for the examination of
vesse! shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is lypically limited due to nozzle

in the circumferential scan direction the outer 85%-t is examined with the .
sarme vessef procedure as above and lypically fimited due to nozzie
configuration. To achieve additional coverage in the circumnferential

scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of fiaws in the inner 15%-t only. The nozzie - -
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

"Required Examination Volume: 60.2°inches

Clnner 15%-t Examination Volume: 6.8%inchs

SOuter B5%-t Examination Volume: 53.4Inches.

60°RL axial scan limited: BJYes [ INo

ECoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: XYes [INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ JYes [XINo

Description of Limitation: Nozzle Blend Radius

BTotat Axial Volume Achieved: 29.67 inches

Description of Limitation: N/A

Flnner 15%-t Volume Achieved: 6.8%inchs

FOuter 85-1% Volume Achieved: 12.9°inches

“ Percentage of Axial Coverage: 49%
B+AX100=C

“Total Circumferential Examination Coverage: 33%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 41%
(C+J)+2X 100=L

Prepared by: Bret Flesner Date: 03/22/07 | Revig QB by m,Conte Date:03/23/07
- /’ Page §,Qf 11
// o /‘%”/;4 0 N DA { .1, . . ;
o
~
o)
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DESCRIPTION
S Browns Ferry N3 Nozzle-to-Shell Weld Coverage Piot
~. |DRAWN BY DATE TIME PAGE /? /-() /

®

Bret Flesner | 03/22/07 N3ANV-CPS1 4 OF 11

Nozzie-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 60.2 sq. in. (TVA supplied)
Total area of examination volume achieved: 29.6 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

RTO
80°RL - TRL2.8T
2024 x 42)mm




£,

DESCRIPTION

Browns Ferry N3 Nozzle-to-Sheil Weld Coverage Plot

DRAWN BY
Bret Flesner

-

DATE
03/22/07

TITLE
N3ANV-CPS2

PAGE
5 OF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

Ris!

Total area of examination volume: 60.2 sq. in. (TVA Supplied)
Total area of outer 85%-t exam volume achieved: 12.9 sq. in.

Total area of inner 15%-t volume: 6.8 sq. in.

Total area of inner 15%-t exam volume achieved: 6.8 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.

100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.

10.CFR.50.55a(b)(2)(xv)(K)(3)(i) & (ii) require radial
examination of the full thickness but circumferential

examination of the inner 15%-t only.

100% coverage of the inner 15%-t obtained with scans
performed from the blend with Supplement 5 techniques.
100% of 10 CFR50.55a circumferential coverage obtained.

5.2in.




LA

DESCRIPTION
F

... |DRAWN BY

Bret Flosner

DATE
Q3/22/07

L o B A £00298
NIANV-CPS3 6 OF 11

Top View
Measurements based on modeling report, design
drawings, and as-found measurements.

Transducer showing - & + 10° skew angles

Pipe ID




Reactor Pressure Vessel ¢30799
Manual Ultrasonic Calibration Data Sheet

. Utility: TVA Site: Browns Ferry Nuclear Plant Unit; 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3ANV-CDS1 1St Report Number:

R15)

Component ID: N3A-NV Component Description: N3 Nozzle-to-Vesse! Weld

Examination Procedure: 54-181-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley - -

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Sérial Number: 0111PV

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements; 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: * 50°
" Range: 150" [XKSound Path [JDepth Skew Angle: -115° Measured Skew Angle: * +115°
% Delay: .604" Mode: Shear Radius: 4.75"
| Velocity: 0.127 in / pS Cable Type: RG-174 Length: &' Intermediate Connectors: 0
Display: Filt2 Verification Block
5 Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
‘ Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 500 Q Amplitude: 75 %FSH 80 %FSH
Mode: ElPulsg. Echo [JDual Gain: 29.0dB 29.0dB
g | Rep Rate: 2kHz Basic Calibration Block
é Puiser: []150V  [J300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0° with 0.125” Clad

Diameter: Flat

Temperature: 74 °F

Therm. SN: VH-8937

Couplant: Ultraget Il

Batch No.. 05125

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.1 div

Amplitude: 80 %FSH

Gain: 58.6 dB

Check: Date 03/22/07 Time 1041

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1230

Cal In: Date 03/22/07 Time 0905

Comments

*During the calibration process a manufacturing error was discovered with the TVA supplied 40° -115° skew wedge. The wedge
incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage
TVA contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle. Additionally the wedge is also
incorrectly labeled -115° skew but is actually +115°.

.Examiner: George Chapma Level il Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: & 4 Z‘;{ Signature
7
AREVA Review: Aia( Copft{ - ( Level: Hli Date: 03/23/07
Signature: zﬁw(&j 7 v _ Page 7 of 11
- f e



Reactor Pressure Vessel .
Manual Ultrasonic Calibration Data Sheet

£26300

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3ANV-CDS2

1S1 Report Number:

K151

Component ID: N3A-NV

Component Description: N3 Nozzle-fo-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PM -

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle: 40°

Range: 15.0" [XSound Path [JDepth

Skew Angle: +115°

Measured Skew Angle: * -115°

RANGE

Delay: 604"

Mode: Shear

Radius: 4.75"

Velocity: 0.127 in / pS

Cable Type: RG-174 Length: 6'

Intermediate Connectors: 0

RCVR

; Display: Fitt2 Verification Block
, Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
" Reject: Off Reflector: 1" Raduis 2" Radius
- Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 500 0 Amplitude: 70 %FSH 80 %FSH
“Mode: RPulse Echo [IDual Gain: 27.8dB 27.8dB
é Rep Rate: 2kHz Basic Calibration Block
é Pulser: 1150V []J300V  (*sonic 137 only) Block ID: BF-18 Material: Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0" with 0.125" Clad

Diameter: _Flat

Temperature:; 74°F

Therm. SN: VH-8937

Couplant: Ultragel H

Batch No.: 05125

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 48.6 dB

Cal In: Date 03/22/07 Time 0208

Check: Date 03/22/07 Time 1021

Check; Date N/A Time N/A

Qut: Date 03/22/07 Time 1235

Comments

*Transducer incorrectly labeled -115° skew by the manufacturer; however actual skew is +115°.

Examiner: George Chapma Level: I Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /;l"\ % - Signature
7
AREVA Review/ am?@ i} Level Il Date: 03/23/07
Signature: ' for PR ‘ﬁ/ . Page 8 of 11




Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

CJ0301

Utility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3ANV-CDS3 _

ISI Report Number:

K157

Component 1D: N3A-NV

Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley '

Manufacture: KBA

Model: Benchmark 892-600

Modetl: Sanic 136

Serial Number: 00X1XB -

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

| Refracted Angle: 60°

Measured Angle: 60°

Range: 20.0

BSound Path  [JDepth

Skew Angle: +52° to 74° |

Measured Skew Angle: N/A

Delay: 1.17"

Mode: Shear

Radius: Flat

RANGE

Velocity: 0. 127 in/ uS

Cable Type: RG-174 Length: €'

Intermediate Connectors: 0

Display: F|n2 ’ Verification Block
, g Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Rejecl Off Reflector: 1" Radius 2" Radius
d Pulse Width: 222nS - Sweep: 0.5 div. “104div,
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: XIPulse Eche . [JDual Gain: 21.4dB 21.4dB
é Rep Rate: 2kHz - Basic Calibration Block
é Pulser: [1150v [1300V  (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Ciad

Diameter: Flat

Temperature: 74 °F

Therm. SN: VH-8937

Couplant: Ultragel Il

Batch No.: 05125

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.0 div

Amplitude: 80 %FSH

Gain: 568.2 dB

Cal In: Date 03/22/07 Time 0915

Check: Date 03/22/07 Time 0959

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1233

Comments

Examiner; George Cha Level: Il | Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A

Signature: /24, M Signature

/S\REVA Rev%?i nr&%ti / Level: i | Date: 03/23/07 Page 9 of 11
ignature: |




PAS

&

Reactor Pressure Vessel £30

“Manual Ultrasomc Calibration Data Sheet

FATE IS SR U
%[ity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3ANV-CDS4

ISI Report Number: /& /<5/

Co.mponent ID: N3A-NV

Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304 .-

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: FS~125mm Squint Angle: 5°
» Range: 8.00" [XISound Path [Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
g Delay: 1.34" Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.227 in / uS - Verification Block
Display: Fitt2 Type: N/A SIN: N/A
g : Frequency: 2.25MHz Reflector: N/A N/A
Reject: Off Sweep: N/A N/A
| Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q R Gain: N/A N/A
« | Mode: [JPuise Ech  KDual Basic Calibration Block
g Rep Rate: 2kHz _ Block ID: BF-18 Material: Clad CS
& Pulser: [J150V [J300V (*Sonic 137 only) Thickness: 6.0" with 0.125” Clad | Diameter: Flat
" Probe voltage is adjustable wit té Sonic 137 instrument The | Temperature: 74 °F Therm. SN: VH-8937
Sonlo 136 has a fxed pulser vollage. Couplant: Ultragel i Batch No.: 05125
Reference Sensitivity Information
Reflector: 1/4-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: 59.8 dB

Cal In: Date 03/22/07 Time 0850

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1252

Zone 1 - Near Surface calibration.

Comments

Examiner: Bret Flasner
Signature: /'3 //?/(_

Level: Il

-
D

Date: 03/22/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

Slgnature

AREVA Revnew
ﬂu..— e /

Level: I} - -

Date: 03/23/07

Page 10 of 11
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Reactor Pressure Vessel

[ala et

Ca0203

‘Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit; 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number N3ANV CDSS

IS Report Number: ./ %/

Component ID: N3A-NV

Component Description: N3 Nozzle-to-Vessel Weld.

Ex_amination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer
Manufacture: Staveley - -v Manufacture: RTD Model: TRL2-ST
Model: Sonic 136 _ Serial Number: 07-304 .- Frequency: 2 MHz
Serial Number: 136P1200G081456 Angle: 60° _{ Measured Angle: 61°
Llneanly Sheet No.. LDS2 _ ‘ Mode: Refracted Longitudinal Size: 2(24x42)mm
Instrument Settmgs Focus: FS~125mm Squint Angle: 5°

" Range: 18.0° [JSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34 Cable Type: RG-174  Length: 12' Intermediate Connectors: 0

Velogity: 0.227 in/ pS - ' Verification Block

Display: Filt 2 Type: N/A S/N: NIA
% Frequency: 2.25 MHz Reflector: N/A N/A
* Reject: Off Sweep: N/A N/A

Pulse Width: 222 nS ~ Amplitude: N/A N/A

Damping: 500 Q Gain: N/A N/A
o | Mode: [IPulse Echo  [Dual Basic Calibration Block
% Rep Rate: 2kHz ’ Block ID: BF-18 Material: Clad CS
e Pulser: []150v  []300V  (*sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat

"Probe voltage is adjustable with the Sonic 137 instrument, The | | ©mperature: 74 °F Therm. SN: VH-8937
Sonic 135 has & fxad pulser voliage. Couplant: Ultragel |l Batch No.: 05125
Reference Sensitivity Information

Reflector: D Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 74.6 dB

Cal In: Date 03/22/07 Time 0852

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1250

Zone 2 - Full Volume calibration.

Comments

e

Examiner: Bret Flesner - Level: it Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A
Signature:; ‘/j/' o /_7: 7y N Signature

AREVA Review 1/\ Level: Ill | Date: 03/27/07

Signature: ?J?fu{q Page 11 of 11




Examination Report, R-175
N3B-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination

o - AN E 4
Summary Sheet C302v
® AREVA - Y « -

Utility: TVA | Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #: /Z / 75
‘ Component Number: N3B-NV Component Description: N3 Nozzle to Vessel Weld System: RPV

Code Category BD Code Item: B3.90 Code Class: 1 Material: CS$

ISO / Drawing(s): 2-CHM-2046-C-01 & 2-ISL0222-C02

Procedure Number : Procedure Revision SDCN Procedure Misc. Info
N- UT-78 .4 NA Revision 11 of the PD( UT-6 qualified equrpment table
N-UT-79 1 NA Revrsron 5 of the PDI-UT-7 qualified equipment table
N Modeling Report: IR-2003-19 Section 4
54-181-850 06 30-8044520-000 EPRI Letter dated 3/5/07
Lo Exam Data Indication Data Exam Results
: Calibration Sheets
= . - . —_ Sheets Sheets - | IANo Recordable Indications

N3BNV-CDS1 . N3BNV-EDS1 [CJRecordable Flaw Indications

N3BNV-CDS2 ' R (acceptable flaw evaluation)

‘N3BNV-CDS3 T [JReportable Flaw Indications

N3BNV-CDS4 ) (unacceptable flaw evaluation)

N3BNV-CDS5 o

Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan drrectrons These examinations resulted in no
J reportable indications.

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

"N3 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
50°8 -115° Blend Radius
40°S +115° Blend Radius
_60°s .| %(52°-74°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 41%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 560-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the welg plus %" on each side.

prepared by: Th"mas B’ wn Date: 3/15/07 ggﬁiiﬁ?ﬁb : "l Date: 4/11/07
Customer Matt Weich 7 -—7 Y ~ [ANIE 7 ' ]
.I Signature; tc “‘(‘/\ Date: ?/-/ ’{/ 7 Signature: | Date‘{[y.]p?
- oL <7 Y
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AREVA

Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

| Site: Browns Ferry Nuclear Plant

- Unit: 2

| Outage: Cycle 14 RFO

Examination Data Sheet Number: N3BNV-EDS1

1S| Report Number:

ST TS

Component Description: N3 Nozzle-to-Vessel Weld

Component ID; N3B-NV

Examination Information

ISC / DraWing Number: 2-CHM-2046-C-01, 2-151-0222-C-02

[ W Location: Nozzle Boss (Rnozzie)

[JNo

Examination Limited: MYes

i Coverage Sheet Number(s): N3BNV-CWS1

i;c Location: Nozzle TDC"

Scan Information

Examination Procedure; 54-1S1-850-06

Applicable SDCN's: 30-9044520-000

Scan Surface: OD Blend Radius

Anglef ' P ) ! Thermometer Scan - Recordable: Indication ' Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Cain | Scan Limited Indication(s) Data Sheet # Initials
*50° /s -115° N3BNV-CDS1 03/15/07 1222 80° F VH-9525 68.0dB [yes XNo Oyes XNo N/A TB
40° ['s +115° N3BNV-CDS2 03/15/07 1250 80° F VH-8525 65.0 dB OYes XNo COyes KNo N/A B
NA N/A N/A N/A NiA N/A T N/A N/A Oyves [ONo | (Oyes [ONo N/A NIA
NA / N/A | N/A N/A N/A N/A - N/A N/A | OvYes [ONo OyYes [INo N/A N/A
Examinzation Procedure: 54-151-850-06 Applicable SDCN’s: 30-9044520-000 i Scan Surface: OD Vessel Shell
Angle/ . : . Thermometer . L Recordable Indication Examiner
Mode Skew Calibration Sheet # Date v Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°/s = $52°to 74° N3BNV-CDS3 03/15/07 1315 80°F VH-9525 68.0 dB OYes RNo | [yes KNo N/A B
N/A/ | N/A N/A N/A N/A N/A N/A i N/A ; OyYes [No | OYes [ONo | N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A . Scan Surface: OD Vessel Shetl
Anglef N Calibration . Thermometer . L Recordable Indication Examiner
Mode Zone Beam Direction Shest # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°/RL 1 KIRadia! [JCirc | N3BNV-CDS4 03/15/07 1142 80° F VH-8525 76.0dB Rvyes [INo | TYes KINo N/A TB
" B0°RL 2  KRadial (OCirc | N3BNV-CDS5 03/15/07 1100 80° F VH-9525 78.04dB RyYes [ONo | [JYes KNo N/A 8
60°/RL 1 ORadial KCirc | N3BNV-CDS4 03ms/07 1142 80°F VH-9525 76.0dB KYes [ONo | [OYes KMo N/A B
60°/RL 2 ORradial KcCirc N3BNV-CDS5 03/15/07 1100 80°F VH-9525 ‘ 78.0d8 I BRyes [No OYes [XKNo I N/A B
Comments:
* See calibration data sheet for additional details on the 50° shear examination.
Examiner: Thamas Brown Level Il Date: 03/15/07 -~ Examiner; N/A Level: NJ/A | Date: N/A
Sigpgmw /) iﬂn_ Signature:
Examiner: / N/A Level: NJA | Date: N/A Examiner: N/A Level: N’'A Date: NVA
Signature: Vi /) P Signature:
AREVA Review: A ¥ Level: I}l Date: 4/11/07
Signature N e :
v * S~ Page 2 of 11
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AREVA

RPV Nozzle-To-Shell Weld

Uitrasonic Examination Coverage Calculation Worksheet

Utility: TVA T Plant: Browns Ferry

| Unit: 2 | Weld ID: N3B-NV

IS| Report#: (/75

Coverage Worksheet #: N3BNV-CWS31

Axial scans are performed with a pmcedure for the examination of

Outer 85%-t

configuration.

\_

vessel shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due to noczzle

In the circumferential scan direction the outer 85%-t is examined with the
same vessel procedure as above and typically fimited due to nozzle
configuration. To achieve additional coverage in the circumferential

scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of laws in the inner 15%-t only. The nozzie
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S|-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 60.2%inches

Inner 15%-t Examination Volume: 6.8%inchs

SQuter 85%-t Examination Volume; 53.4°inches.

60°RL axial scan limited: BJYes [ INo

ECoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: XJYes [ INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ JYes [XINo

Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 29.6% inches

Description of Limitation: N/A

Finner 15%-t Volume Achieved: 6.8%nchs

FOuter 85-t% Volume Achieved: 12.9%inches

“Percentage of Axial Coverage: 49%
B+AX100=C

“Total Circumferential Examination Coverage: 33%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 41%
(C+J)+2X100=L

Pre d by: Bret Fiesner Date: 03/15/07 | Review by Ad ti Date:04/11/07
%ﬂ l b - aT jn Page 3 of 11
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DESCRIPTION ' .
I\ Browns Ferry N3 Nozzle-to-Shell Weld Coverage Plot K) / 75‘
AR E v o |[DRAWNBY - [DATE TITLE PAGE
: Bret Flesner |-03/15/07 | . N3BNV-CPS1 4 OF 11 ]
srer | cursor | _ £ 67007
. L (v} '\} < &)

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 60.2 sq. in. (TVA supplied)
Total area of examination volume achieved: 29.6 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

;

TO
80°RL - TRL2-ST
2(24 x 42)m

I
I
I
l
.




AREVA DRAWN 8Y DATE TTLE PAGE

DESCRIPTION
Browns Ferry N3 Nozzle-to-Shell Weld Coverage Plot

Bret Flesner | 03/15/07 N3BNV-CPS2 5 OF 1

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volume: 60.2 sq. in. (TVA Supplied)
Total area of outer 85%-t exam volume achieved: 12.9 sq. in.
Total area of inner 15%-t volume: 6.8 sq. in.

Total area of inner 15%-t exam volume achieved: 6.8 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.

10.CFR.50.55a(b}2)(xv)K)(3)i) & (i} require radial
examination of the full thickness but circumferential
examination of the inner 15%-t only.
100% coverage of the inner 15%-t obtained with scans
performed from the blend with Supplement 5 techniques.
100% of 10 CFR50.55a circumferential coverage obtained.
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ARZTVA

DESCRIPTION

rowns Ferry N3 Nozz|
DRAWN BY DATE

Bret Flesner | 03/15/07

-to-Shell Weld Co Plot
TITLE PAGE

N3BNV-CPS3 6 OF 11

kN

Top View
Measurements based on modeling report, design
drawings, and as-found measurements.

/ Transducer showing - & + 10° skew angles
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REVA

“Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheetl J02

tility: TVA

Site: Browns Ferry Nuclear Station

UmtA 2

Outage: Cycle 14 RFO

Cazlibration Data Sheet Number: N38NV-CDS1

Component ID: N3B-NV

1SI Repon Number:

R175

. Component Descrrptron N3 Nozzle-to-Vessel Weld

Examination Procedure:. 54-1S1-850-06

Applicable SDCN(S) 30-9044520-000

. Ultrasonic Instrument

Transducer

Manufacture Staveley ‘

i Ménufacture: KBA

Model: Benchmark 892 600

Model Sonrc 136

Serial Number: 0111PV .

Frequency: 2.25 MHz

Serral Number 7031

Size: 0.5" x 1.0"

Shape' Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Confrguratron Slngle

Instrument Settings Refracted Angle: 40° Measured Angle: * 50°

L | Range: 15.0° XSound Path [ 1Depth Skew Angle: -115° Measured Skew Angle: * 15
% Delay: 1.27" L : l\node: Shear Radius: 4.75" -

Velocity: 0.127 in/is -~ - “|'cable Type: RG-174 Length: 12 Intermediate Connectors: 0

Display: Filt2 o Verification Block
% ;a;;ancy 2. 25 MHz Type: CS Rompas _ . JS/N: 99-6251 o

Reject: Off Reflector: 1" Radius 2" Radius

Pulse Width: 222 nS B Sweep: 0.65 div. | 1.3 div.

Damping: 500 Q m)\mplitude: 80 % FSH 80 % FSH

Mode: [KIPulse Echio Cloual Gain: 32.2dB 322 dB ]
g Rep Rate: 2kHz - " —— - Basic Calibration Block o
C_DLI lPuIser [150v D300V (*Sonic 137 only) Block ID: BF-18 A Material: Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0” with 0.125" Clad

Diameter: Flat

Temperature: 76 °F

Therm. SN: VH-9525

Couplant Uitragel 11

Batch No.: 05325

Reference Sensmvnty Information

Reflector: ID Noteh Sweep: 6.1 div

Cal in: Date 3/15/07 Time 0907

Check: Date 3/15/07 Time 1221

Amplitude: 80 %FSH

Gain: 63.4 dB

Check: Date N/A Time N/A

~Out: Date 03/15/07 Time 1410

Comments

* During the calibration process a manufacturing error was discovered with the TVA supplied 40° -115° skew wedge. The wedge
incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage
TVA contacted the EPR] NDE Center for additional modeling using the actual manufactured 50° angle. Additionally the wedge is also

incorrectly labeled -115° skew but is actually +115°.

Level: Il

txaminer: Thomas Brown

Examiner: N/A
Signature

Date: 03/15/07

Level: N/A | Date: N/A

AREVA Revie Level: i

Date: 4/11/07

Page 7 of 11

Signature:




I\ Reactor Pressure Vessel yga1l
Manual Ultrasonic Calibration Data Shee\t o

REVA
tility: TVA R J Slte Browns Ferry Nuclear Plant l Unit: 2 Outage: Cycle 14 RFO
Calm Data Sheet Number: N3BNV-CDSZ 18I Report Number: /?/’75
Component 1D: N3B-NV - Component Descnptlon N3 Nozzle-to-Vessel Weld
Examination Procedure: 54-1SI-850-06 . Applicable SDCN(s): 30- 9044520-000
Ultrasonic Instrument Transducer
Alh\ll_anufacture Staveley . . . Manufacture KBA Model Benchmark 892- 600
Madel: Sonic 136 Senal Number; O111PM Frequency 225 MHz
Serial Number: 7031 . S |sizeosx10 | Shape: Rectangle
Linearity Sheet No.: LDS4 #ch Elements 1 Configuration: Single
Instrument Settings Refracted Angle; 40° . Measured Angle: 40°
., | Range: 15.0° Bdsound Path  [Depth srew Angle: +115° Measured Skew Angle: * -"115"
%’ Delay: 1 27" : ‘Mode: éhear h Radius: 475"
Velocny O 127 in/ pS Cable Type:‘RG—1 74 Length: 12' Intermedlate Connectors: 0
_D_{;}slay Fultz ) . Verification Block
% Frequency:225MHz = __ - Type: CS Rompas ) S/N: 99-6261 |
Reject: Off ' T 2 Reflector: 1" Radius 2" Radius
q_ Pulse Width: 222 nS l Sweep: 6.65 div. 1.3 div. ]
Damraing: 500 O _;r.rnplltude: 80 %FSH 65 %F.SH‘
Mode: [XJPulse Echo [JDual . ‘- Gain: 32.2 dB ” 322dB
§ Rep Rate: 2kHz o .‘ Basic Calibration Block ]
E' Pulser lj‘rs—OV DSOOV (*Sonlc 137 only) Bloc“k"lD: BF-18 ) Material: Clad CS N
_'Pulser voltage adjustatile with the Sonic 137 instrument only. _ThiCKnes.S: E?'o" with 0125 Clad | Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 76 °F Therm. SN: VH-8525
Couplent: Ultragel! || ' Batch No.: 05325 o
i Reference Sensitivity Infomration |
Reflector: ID Nefch | | Sweep 5.2 div Amplitude‘ 80 %FSH - Gain: 57.0dB
Cal In: Date 3/15/07 Time 0909" Check Date 3/15/07 Time 1249 | Check: Date N/A Time N/A Out: Date 03/1.57(.)7 —Time 1412

Comments

* The transducer wedge is incorrectly labeled -115° skew by the manufacturer; however actual skew is +115°,

xamlner Thomas Brown

ValF>

Level: Il Date: 03/15/07 | Examiner: N/A Level: N/A | Date: N/A
Signature

Level: HI Date: 4/11/07 X Page 8 of 11
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AREVA

Reactor Pressure Vessel

.Jtility: TVA

Site: Browns Ferry Nuclear Plant

Manual Ultrasonic Calibration Data Sheef J0212

Unit: 2

QOutage: Cycle 14 RFO

Calibration Data Sheet Number: N3BNV-CDS3

Component ID; N3B-NV'

181 Report Number:

/3174

Component Descrlptlon N3 Nozzle-to-Vessel Weld

Examlnatlon Procedure: 54-ISI- 850 06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model Benchmark 892-600

Model: Sonic 136

Serial Number OOX1XB :

Frequency: 2.25 MHz

Serial Number: 7031

Size: 0. 5"x1 .0"

Linearity Sheet No.: LDS4

Instrument Settings -~ :

[JDepth

Shape: Rectangle

# of Elements 1

Configuration: Smgle

| Refracted Angle: 60°

Measured Angle: 59°

" Range: 20.0" [X|Sound Path Skew Angle: +52° to 74° Measured Skew Angle N/A
% Delay: 0.813 Mode: Shear Radius: Fiat "
VeIocnty C. 127 in/ pS ) Cable Type: RG_-;74 .'Length: 12 Intermediate Connectors: 0
” Display: Flltz o | Verification Block H
% Frequency: 2.25 MHz Typ;:- &)S Rompas SIN: 99~6251 N
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS ) ‘.__Sweep: 06dv. 11 div.
| Damping: 500 Q A>mplit‘ude: 70 %FSH 80 %FéH
Mode: XPuise Echo  [IDual Gain: 27.6 dB 27.6 dB
é Rep Rate: 2kHz Basic Calibration Block
§ Pulser: (J1s0v  [J300V (‘So'r:ic ;37 only) - Block I1D: BF-18 Material: C|ad CS
*Pulser voltage adjustable with the Sonic 137 Instrument only. Thickness: 6,0"wih 0.125" Clad_| Diameter: Fiat
The Sonic 136 has a fixed pulser voltage. Temperature: 76 °F Therm SN VH-9525
Couplant: Ultragel ] Batch No.: 05325 )

" Reference Sensitivity Information

Reﬂector ID Notch Sweep: 5.8 div

Cal In: Date 3/15/07 Time 0850

Check: Date 3/15/07 Time 1314

Amplitude: 80 %FSH

Gain: 60.8 dB

Check: Date N/A Time N/A

Out: Date 03/15/07 Time 1414

Comments

Level: Il

xaminer: Thomas Brown

Date: 03/15/07 Examiner: N/A

Signature

Level: N/A | Date: N/A

Level: Il

Date: 04/11/07

Page 9 of 11
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VA Reactor Pressure Vessel ...
Manual Ultrasonic Calibration Data Sheet’ ™"~

AREVA
.tility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number N3NV—CDS4 ) 181 Report Number: _ /'2/74-
Component 1D: NSB NV ) | Component Description; N3 Nozzle-to-Vessel Weld.
Examination Procedure:: _N-U_T-78 __Re\‘lirsioh_4_—m “ B Applicable SDCN(s): N/A
_ Ultrasonic Instrument | Transducer
Manufacture: Staveley Manufacfﬁre: RTD Model TRL2-ST
Model: Sonic 136 B | Serial Number: 07-304 - Frequency: 2 MHz
Serial Number£ 7031 o Angle 60° o Measured Angle. 61°
Lmeanty Sheet No.: LDS4 Mode: Refracted Longltudmal Size: 2(24x42)mm
-m.wl_rlxstrument Settmgs Focus: FS~125mm Squi.nt Angle: 5°
" Range 8.007 IZISqund Path  [Depth . . |#of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay 1 3; . o o Foable Type: RG:174 Length: 12' Intermediate Connectors: 0.
v Veloc.ty 0. 230 |n/ ps Verification Blo;k B
o Display: Filt 2 Type: CS Rompas : S/N:'99-6251
g _;requency. 2.25 MHz Reflector: | 1" Radius 2" Radius ]
® Reject: Off o Sweep: “ 1 2d|v - 2.5 div. )
. Pulse Width: 222 nS o , “ Amplitude: 25 %FSH 80 %FSH
Eamr‘hblng 500 [o | . ’ _ Gain: 52.0dB _ 1 52.0 dB
« | Mode: CPuise Echo ngal_ o " Basic Calubratlon Block o
ig |RepRate:2kiz 1 - [BockiD: BF-18 B Material: Clad CS
* 1 puiser: 150V  [CI300V  (*Sonic 137 only) Thickness: 6.0" with 0.125” Clad | Diameter: Flat
*Probe voltage is adjustable with the Sonic 137 instrument, The | 1 eMmperature: 76 °F Therm. SN: VH-9525
Sonic 136 has 2 fxed puiser volage. Couplant: Ultrage! I Batch No.: 05325
---.“R"eference Sensitivity Informatibn - h
Reflector: 1/4-t SDH Sweep 3.8 div - Amplltude 80 %FSH Gain: 58. 4 dé
Cal In: Date 3/15/07 Tlme 0929 Check Date 3/15/07 Time 1141 | Check: Date N/A Time N/A Out: Date 3/15/07 Time 1418_
- Comments
Zone 1 - Near Surface calibration. |
xaminer: Thomas Brown Level: Il Date: 03/15/07 | Examiner: N/A Level: N/A | Date: N/A
‘@Tﬁr S— D o N ‘ Signature
AREvA Rovon Wifm Copq_[ [ Leve . oste: artir Page 100711
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REVA

tility: TVA

Calibration Data Sheet Number: N3BNV-CDS5

| Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

Ca0as

I Site: Browns Ferry Nuclear Plant

Unit: 2

I Outage: Cycle 14 RFO

1S Report Number:

RI75

Component ID: N3B-NV

Component Description: N3 Nozzle-to-Vessel Weld

Applicable SDCN(s): N/A

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Transducer

Manufacture: RTD

Model: TRL2-ST

Serial Number: 07-304 -

Frequency: 2 MHz

Linearity Sheet No.: LDS4

Serial Number: 7031

Angle: 60°

Measured Angle: 61°

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

RANGE

# of Elements: 2 I Shape: Rect.

Configuration: Dual - SBS

Range: 18.0" [JSound Path {"1Depth

Delay: 1.38”

Velocity: 0.230 in /.pS-

Cable Type: RG-174

Length: 12’

Intermediate Connectors: 0

Verification Block

Display: Filt 2

Type: CS Rompas

Reject: Off

. RCVR

PULSER

Damping: 500 Q

Rép Rate: 2kHz

‘ S/N: 99-6251
Frequency: 2.25 MHz Reflector: -«1‘" Radius 2" Radius N
« Sweep: 0.5 div. 1 1.1 div.
Pulse Width: 222 nS _Amplitude: 25 %FSH 80 %FSH
B Gain: 52.0 d‘B . 52.0 dB
Maode: [JPulse Echo .~ XIDual Basic Célibration Block |
ép F T “IBlock 1D: BF-18 |

Material: Clad CS

Pulser: [1150v  [J300V  (*Sonic 137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Sonic 136 has a fixed pulser voltage.

*Probe voltage is adjustable with the Sonic 137 instrument. The

Temperature: 76 °F

Therm. SN: VH-9525

Couplant: Ultrage! Il

Batch No.: 05325

Reflector: ID Notch

Sweep: 6.3 div

Reference Sensitivity Information

Amplitude: 80 %FSH

Gain: 73.2 dB

Cal In: Date 3/15/07 Time 0927

Check: Date 3/15/07 Time 1059

Check: Date N/A Time N/A

Out: Date 3/15/07 Time 1418

—

Zone 2 - Full Volume calibration.

Comments

Examiner: N/A -
Signature

Date: 03/15/07

Level: N/A | Date: N/A

xaminer: Thomas Brown Level: Il
ignates, '
AREVA Revi Level: Il
Signature: - :

Date: 4/11/07

Page 11 of 11




Examination Report, R-152 |
N3C-NV, RPV Nozzle-To-Head Weld



SR -RPV. Nozzle Ultrasonic Examination

ry 4 I

. ;-.‘ o )
s Summary Sheet (ERVAVRERY
I Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 1Sl Report #: K’ /5 -
Component Number: N3C-NV Component Description: N3 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code item: B3.90 Code Class: 1 Material: CS
ISO / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0222-C-02
Procedure Numbey Proquure Revjsionn SDCN Procedure Misc. info
N-UT-78 RV NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
Modeling Report: IR-2003-19 Section 4
s4lSke50 06 30-9044520-000 EPRI Letter dated 3/5/07
Calibration Sheets Ex;:n Dtata lndl%ar:::t sDvat:a Exam Results
eels (XINo Recordable Indications
N3CNV-CDS$1 N3CNV-EDS1 [[IRecordable Flaw Indications
N3CNV-CDS52 (acceptable flaw evaluation)
N3CNV-CDS3 [CIReportable Flaw Indications
N3CNV-CDS4 (unacceptable flaw evaluation)
N3CNV-CDS5
Summary:

in accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPR! modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N3 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
50°S -118° Blend Radius
40°8 - - e +115° Blend Radius
60°S +(52°-74%) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv){(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 41%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus %" on each side.

m’:
7.0 7

Y /
Reviewed by; i/
Signature: Ve { Y

Prepared by: Bret Flesner

| Date: 3/22/07 Date: 3/23/07

Signature: . /5 s.r Ay, e g e
Customer: Matt Welch //,.~—,, , - 2 fro foey | ANIE .
Signature: /% w4 M"/‘ Date: 5/2 7/[7 Signature: (/o-/ ?&"( Date: slaa(27
(..A- A \d A 1’
Page 1 of 11




jj%l Ultrasonic Examination Data Sheet
' Nozzle-to-Shell Weld Examination
I CA A S N # B
Utility: TVA | Site: Browns Ferry Nudear Plant | Unit: 2 { Outage: Cycle 14 RFO
Examination Data Sheet Number: N3CNV-EDS1 ISI Report Number: A /52— -
Component ID: N3C-NV Component Description: N3 Nozzle-to-Vessel Weld
Examination Information :
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-18{-0222-C-02 W Location: Nozzle Boss (Rnozzle) 1. Lo Location: Nozzle TDC
Examination Limited: BdYes [INo Coverage Sheet Number{s): N3C-CWS1
Scan Infermation :
Examination Procedure: 54-151-850-06 Applicable SDCN’s: 30-8044520-000 Scan Surface: OD Blend Radius |
Angle! o Thermometer Scan . Recordable indication " |- Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Gain Scan Limited: Indication(s) Data Sheet# Initials
*50°8 -115° N3CNV-CDS1 D3/22/07 1109 g2° F VH-8937 70.0dB OYes XNo OYes [ENo NA GC
40°S +115° N3CNV-CDS2 03/22/07 1132 82°F VH-8937 70.0db Oves ®RNo Ovyes [XINo N/A GC
N/A N/A N/A N/A N/A N/A . NiA N/A Odves [ONo OYes [ONo N/A N/A
N/A N/A N/A N/A N/A N/A " NA N/A Oyes [ONo- | OYes [No N/A N/A
Examination Procedure: 54-1S1-850-06 Applicable SPCN's: 30-8044520-000 o Scan Surface: OD Vessel Sheli
Angle/ S . Thermometer . . Recordable Indication ° Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
80°S 152° to 74° N3CNV-CDS3 03/22/07 1187 82°F VH-8937 75.0d8 OYes [KINo OCYes XNo N/A GC
N/A N/A N/A N/A N/A N/A N/A N/A Oyes [No | OYes [ONo N/A N/A
Examination Procedure: N-UT-78 rev.4 Applicable SDCN’s: N/A Scan Surface: OD Vessel Shell
Angle/ P Calibration . Thermometer . - Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°RL 1 KRadiat {JCirc | N3CNV-CDS4 03/22/07 1015 82°F VH-8937 73.8dB RYes [ONo j {OYes [INo N/A BF
60°RL 2 BdRadial [JCirc | N3CNV-CDSS 03/22/07 1040 82° F VH-8937 84.0dB XyYes [ONo Ovyes XENo N/A 8F
60°RL 1 OJRadial [JCirc | N3CNv-CDS4 03/22/07 1015 82° F VH-8937 73.8dB KMYes [ONo | OYes XNo N/A BF
60°RL 2 [ORadial XCirc N3CNV-CDSS 03/22/07 1040 §2°F VH-8937 75.0d8 HRyes [INo COyes [No N/A BF
Comments:
* See calibaration data sheet for additional details on the 50° shear examination.
Examiner: Bret Flesner : L Level: ll Date: 03/22/07 | Examiner: N/A Level: N/A Date: N/A
Signature: S ST Signature: -
Examiner. George Chapman Level il Date: 03/22/07 | Examiner: N/A Level: N/A Date: N/A s
Signature: " Signature: -
AREVA Review: Adai Conti 24\ / Level: Il Date: 03/23/07 ey
Signature N G | N , -
e { Page 2 of 11 fwp)




L

RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Y

Utility: TVA Plant: Browns Ferry Unit: 2

Weld ID: N3C-NV

Coverage Worksheet # N3CNV-CWS1 | ISI Report # A7/S5 2

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due fo nozzie
configuration.

Inhe’r
- 15%-t

Quter 85%-t

In the circumferential scan direction the outer 85%-t is examined with the
same vessel procedure as above and fypically limited due to nozzie
configuration. To achieve additional coverage in the circumferential
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT, This proceduré has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzie
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans
100%-t
Examination Procedure: N-UT-78 Revision 4

Circi:mferential Scans

Inner 15%-t
Examination Procedure: 54-1S1-850-06

Outer 85%-t
Examination Procedure: N-UT-78 Revision 4

“Reguired Examination Volume: 60.2°inches

“Inner 15%-t Examination Volume: 6.8%inchs

" ®Outer 85%-t Examination Volume: 53.4%Inches.

B0°RL axial scan limited: Yes [ ]No

FCoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: DdYes [ INo

Description of Limitation: Nozzle Blend Radius

{nner 15%-t Exam Limited: [ JYes [JINo

Description of Limitation: Nozzie Blend Radius

Total Axial Volume Achieved: 29.6°inches

Description of Limitation: N/A

Flnner 15%-t Volume Achieved: 8.8%inchs

Houter 85-1% Volume Achieved: 12.9%inches

® Percentage of Axial Coverage: 49%
B+AX100=C

“Total Circumferential Examination Coverage: 33%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 41%
(C+y+2X 100=1t

Prepared by: Bret Flesner

/YT T

Date; 03/22/07

T

Fi
Reviewed'by: Ad@ Conti Date:03/23/07
J ‘;/"‘1 “7"-'&‘1[’7

Page 3 of 11
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DESCRIPTION
£ Browns Ferry N3 Nozzie-to-Shell Weld Coverage Plot
T e DRAWN BY DATE TITLE PAGE

Bret Flesner | 03/22/07 NICNV-CPS1 4 0OF 11

Nozzle-to-Shell weld examination coverage for axial (radial) scan

Total area of examination volume: 60.2 sq. in. (TVA supplied)
Total area of examination volume achieved: 29.6 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.




DESCRIPTION ‘ e e
e Browns Ferry N3 Nozzle-to-Shell Weid Coverage Plot

., |DRAWN BY DATE TITLE PAGE
Bret Flesner | 03/22/07 N3CNV-CPS2 50QF 11

Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination volurme: 60.2 sq. in. (TVA Supplied)
Total area of outer 85%-t exam volume achieved: 12.9 sq. in.
Total area of inner 15%-t volume: 6.8 sq. in.

Total area of inner 15%-t exam volume achieved: 6.8 sq. in.

Scan limited due to liftoff caused by the nozzie blend radius.
100% of the accessible surface scanned.

inner 15%-t area examined from the
. blend with Supplement 5 techniques.

10.CFR.50.55a(b)(2)(xv){K)(3)i} & (ii} require radial
examination of the full thickness but circumferential
examination of the inner 15%-t only.
100% coverage of the inner 15%-t obtained with scans
performed from the blend with Supplement 5 techniques.
100% of 10 CFR50.55a circumferential coverage obtained.

T ew- - =520
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DESCRIPTION

PN Famy N3 No 1 verage Plot | R 52~

-7 JORAWN BY DATE TITLE 1 PAGE

| BretFlesner| 032207 | N3cNV-CPS3 | 6OF 11 ‘
. £:a09
L4

Top View
Measurements based on modeling report, design
drawings, and as-found measurements.

: Transducer showing - & + 10° skew angles

R-Nozzle [~ ¢
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Reactor Pressure Vessel ¢

o
g
e

Manual Ultrasonic Calibration Data Sheet

| P

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3CNV-CDS1

ISl Report Number:

152~

Component ID: N3C-NV

Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure; 54-151-850-06

Applicable SDCN(s). 30-9044520-000

Uitrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PV ¢

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: * 50°
Range: 15.0" [Sound Path [IDepth Skew Angle: -1156° Measured Skew Angle: * +115°

lDelay: 604" -

RANGE

Mode: Shear

Radius: 4.75"

Velocity: 0.127 in / S

Cable Type: RG-174 Length: €'

Intermediate Connectors: 0

Display: Filt2 Verification Block
,E,' Frequency: 2.25 MHz | Type: CS Rompas SIN: 99-6251 7
Reject: Off _ Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 500 Q Amplitude: 75 %FSH 80 %FSH
Mode: [QPulsé Echo’ [JDual Gain: 29.0d8B 29.0dB
& | Rep Rate: 2kHz Basic Calibration Block
;" Pulser: 1150V [J300V  (*Sonic 137 only) Block ID: BF-18 Material; Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125° Clad

Diameter: Fiat

Temperature: 74 °F

Therm. SN: VH-8937 .

Couplant: Ultragel 1l

Batch No.: 05125

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 6.1 div

Amplitude: 80 %FSH

Gain: 58.6 dB

Cal in: Date 03/22/07

Time 0905 . Check: Date 03/22/07 Time 1041

Check: Date N/A Time N/A

Qut: Date 03/22/07 Time 1230

Comments

*During the calibration process a manufacturing error was discovered with the TVA supplied 40° -115° skew wedge. The wedge
incident angle is cut such that a 50° refracted shear wave is generated rather than the specified 40°. To assure examination coverage
TVA contacted the EPRI NDE Center for additional modeling using the actual manufactured 50° angle. Additionally the wedge is also
incorrectly labeled -115° skew but is actually +115°,

.Exammer George Chap Level: It Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /Zn 22 Signature
AREVA Reyi 7&, )%4.}. L Levek Ill | Date: 03/23/07 Page 7 of 11
Signature: At
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Reactor Pressure Vessel

(J"’ )

Manual Ultrasonic Calibration Data Sheet

‘uﬁmy: TVA

Unit: 2

QOutage: Cycle 14 RFO

Site: Browns Ferry Nuclear Plant

Calibration Data Sheet Number: N3CNV-CDS2

i1S| Report Number:

R[5~

Component ID: N3C-NV

Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number; 0111PM -

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 40° Measured Angle: 40°
, | Range: 15.0° KSound Path  [JDepth Skew Angle: +115° Measured Skew Angle: * -115°
% Delay: .604" o Mode: Shear Radius: 4.75"
'Velocity: 0.127 in / uS | Cable Type: RG-174 Length: €' Intermediate Connectors: 0
Display: Fiit2 Verification Block
g Freguency: 2.25 M}'“Iz Type: CS Rompas S/N: 99-6251
Reject: Off _ Reflector: 1" Raduis 2" Radius
Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 500 Q Amplitude: | 70 %FSH 80 %FSH
Mode: (XJPulse Echo [JDual Gain: 278 dB 27.8 dB
§ |Rep Rate: 21Hz - Basic Calibration Block
2‘ Pulser: 1150V [T]300V  (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 74°F

Therm. SN: VH-8937

Couplant: Ultragel 1l

Batch No.: 05125

Reference Sensitivity Information

Reflector: 1D Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 48.6 dB

Cal in: Date 03/22/07 Time 0908 | Check: Date 03/22/07 Time 1131 [ Check: Date N/A Time N/A Out: Date 03/22/07 Time 1235
Comments

*Transducer incorrectly labeled +115° skew by the manufacturer; however actual skew is -115°.

Examiner: Geor, Level: it Date: 03/22/07 | Examiner: N/A Level: N/A { Date: N/A

Signature: /é //; Z Signature ‘

ABEVA Rewew Level: It | Date: 03/23/07 Page 8 of 11

Signature: s V) :




D | Reactor Pressure Vessel Ca022s
m s “Manual Ultrasonic Calibration Data Sheet
‘Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 . Qutage: Cycle 14 RFO
Calibration Data Sheet Number: N3CNV-CDS3 1SI Report Number: R /5 2
Component ID: NSC;N}/' Component Description: N3 Nozzle-to-Vessel Weld
Examination Procedure: 54-151-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic Instrument ' Transducer
Manufacture: Staveley - T Manufacture: KBA . | Model: Benchmark 892-600
Model: Sonic 136 S o : Serial Number: 00X1XB . Frequency: 2.25 MHz
Serial Number: 136P1200G081455 ‘ Size: 0.5" x 1.0" Shape: Rectangle
Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single
Instrument Settings Refracted Angle: 60° Measured Angle: 60°
" Range: 200" [SoundPath [IDepth | Skew Angle: £52° to 74° Measured Skew Angle: N/A
% Delay: 1.17" Mode: Shear , Radius: Flat
Velocity: 0.127 in / uS : Cable Type: RG-174 Length: 6' Intermediate Connectors: 0
Display: Filt2 Verlification Block
g ’Frequency: 2.25 MHz RS ‘ Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
. Pulse Width: 222 nS Sweep: 0.5 div. 1.0 div.
Damping: 500 2 .- - , ) Amplitude: 70 %FSH 80 %FSH
Mode: [JPulse Echo [IDual ' E Gain: 21.4dB 21.4dB
é Rep Rate: 2kHz _ Basic Callbration Block
é Pulser: []150V [T]300V (*Sonic 137 only) Block 1D: BF-18 Material: Clad CS
“Pulser voltage adiu.stéble with the Sonic 137 instrumer;t only. Thickness: 60" with 0.125" Clad | Diameter. Flat
The Sonic 136 has a fixed pulser voitage. Temperature: 74 °F Therm. SN: VH-8937
Couplant: Ultragel || Batch No.: 05125
Reference Sensitivity Information
Reflector: ID Notch Sweep: 6.0 div Amplitude: 80 %FSH Gain: 58.2 dB
Cal In: Date 03/22/07 Time 0915 | Check:Date 03/22/07 Time 1156 | Check: Date N/A Time N/A Qut; Date 03/22/07 Time 1233
Comments
‘Examiner: George Cha Level: 1| Date: 03/22/07 | Examiner: N/A Level: N/A | Date: N/A
/ - N Signature
ggi:grl::ev A I\ . Level: lli | Date: Q3/23/07 - | Page 9 of 11
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Reactor Pressure Vessel .
-~ Manual Ultrasonic Calibration Data Sheet”

ne)Aa
Ol}»jq

Unit; 2

Outage: Cycle 14 RFO

A LT ,:.-..:
‘Utmty: TVA

Calibration Dats Sheet Number: N3CNV-CDS4

Site: Browns Ferry Nuclear Plant

ISI Report Number: /g / 5 7

Component ID: N3C-NV

Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

| Ultrasonic instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size; 2(24x42)mm

instrument Settings

Focus: FS~125mm

Squint Angle: 5°

w Range: 8.00" [XISound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" Cable Type: RG-174  Length: 12' Intermediate Connectors: O
Velacity: 0.227 in / uS Verification Block
Display: Filt 2 Type: N/A S/IN: N/A
% [Frequency: 2.25 MHz Reflector: N/A N/A
B Reject: Off i Sweep: N/A B N/A
Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q Gain: N/A N/A
¢ |Mode: [JPulse Echo [JDual- Basic Calibration Block
55; Rep Rate: 2kHz » Block ID: BF-18 Material: Clad CS
& Puiser: 1150V [1300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat
+Probe voltage is adjustable with the Sonic 137 insirument, The | Temperature: 74 °F Therm. SN: VH-8937
Sonie 135 has a fxed pulser vlage Couplant: Ultraget 11 Batch No.: 05126
Reference Sensitivity Information
Reflector: 1/4-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: 59.8 dB

Cal In: Date 03/22/07 Time 0850

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1252

Zone 1 - Near Surface calibration.

Comments

Examiner: Bret Flesner

Level: Il

Date: 03/22/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

H . ; > )
Signature:, M{V P ]

AREVA Reviey. Nda i/
Signature: {hai f ar ]

Level: Il

Date: 03/23/07
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Reactor Pressure Vessel ~

SYANA NS
\'\_’\, d o

Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number. N3CNV-CDS5

ISI Report Number:

RIS

Component 1D: N3C-NV

Component Description: N3 Nozzle-to-Vessel Weld.

Examination Procedure: N-UT-78 Revision 4.

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Seral Number: 136P1200G081456  °

Angle: 80°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

. Instrument Settings Focus: FS~125mm Squint Angle: 5°
» _Range: 18.0" - Bdsound Path  [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34” v Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.227 in / pS Verification Block
Display: Filt 2 Type: N/A SIN: N/A
% Frequency 225MHz Reflector: N/A N/A
i Reject: Off Sweep: N/A N/A
t Pulse Width: 222 nS - Amplitude: N/A N/A
Damping: 500 Q Gain: N/A N/A
- Mode: [JPulse Echo XDual - - Basic Calibration Block
g Rep Rate: 2kHz Block ID: BF-18 Material: Clad CS
& Pulser: [[J150V  []300V  ("Sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Fiat
*Probe voltage s adjustable with the Sonic 137 instrument. The | 1 emperature: 74 °F Therm. SN: VH-8937
Sonic 136 has a fxed pulser valtage. Couplant: Ultragel Il Batch No.: 05125
Reference Sensitivity Information
Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 74.6 dB

Cal In: Date 03/22/07 Time 0852

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/22/07 Time 1250

Zone 2 - Full Volume calibration.

Comments

AREVA Revie
Signature: /oA

Examiner: Brgt Flesner Level: I Date: 03/22/07 | Examiner: N/A Level: N/A [ Date: N/A
Signature; /;e:, & :%/7‘ o B Signature
Level: Il | Date: 03/27/07
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Examination Report, R-176
N4B-NV, RPV Nozzle-To-Head Weld



A

RPV Nozzle Ultrasonic Examination

[ala r)(‘,f‘

Summary Sheet RERERRES
AREVA ry
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 I1S| Report #: . R '/f]é ‘
Component Number: N4B-NV Component Description: N4 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code ltem: B3.90 Code Class: 1 Material: CS
1SO / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0269-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-1S1-850 _ ' 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5
Calibration Sheets Exsarr‘r; eDt:ta Indicsar:i:é\tSData Exam Results
BdNo Recordable Indications
N4BNV-CDSH1 N4BNV-EDS1 [JRecordable Flaw Indications
N4BNV-CDS2.| . .. (acceptable flaw evaluation)
N4BNV-CDS3" |- ~ [(IReportable Flaw Indications
NABNV-CDSA (unacceptable flaw evaluation)
N4BNV-CDS5S
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

In accordance with UT procedure 54-ISI-850—06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resuited in no reportable indications.

N4 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S : -120° Blend Radius
40°S +120° Blend Radius
60°S +(35°-67°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section X, Appendix Vil qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the wgld plus %" on each side.

Prepared by: Bret Flesner . Reviewed by: dam Cont( I .
Signature: /5. By i Date: 4/17/07 Signature= é Date: 4/17/07
Customer: Matt Welc — . .5 | ANIL .
Signature: ;-y/(-f"“ (it~ | Date ’/[ 4 Slgnature 0,.-«-—6 %/ Date: Sf 22{o7
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Ultrasonic Examination Data Sheet
SRS Nozzle-to-Shell Weld Examination
Utility: TVA | Site: Browns Ferry Nuclear Plant | Unit: 2 | Outage: Cycle 14 RFO
Examination Data Sheet Number: N4dBNV-EDS1 . IS! Report Number: K /7¢
-Component 1D: N4B-NV L Component. Description: N4 Nozzleoto-Vessel Weld
’ Examination Information S
SO / Drawing Number: 2-CHM-2046-C-01, 2-1S1-0269-C-01 Wp Location: Nozzle Boss (Rnozzle) | Lo Location: Nozzle TDC
Examination Limited: XI'Yes | INo Coverage Sheet Number(s): NABNV-CWS1
: _ Scan Information :

Examination Procedure: 54-iS1-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius )
Angle/ ' _—_ ' ] Thermometer | Scan | - " Recordable ' Indication Examiner
Mode | Skew Caiibration Sheet # Date Time | Temp SN: Gain | Scanlimted | . ycalons) | DataSheet# | iniiaks
40° /s - -120 ° N48NV-CDS1 03121107 1110 77°F VH-8937 75.0dB [CYes XNo {OYes BINo NIA - GC
40° /s L4120 ° N4BNV-CDS2 0321107 1127 17°F VH-8937. 75.0dB Oyes XMNo | {OJY¥es XNo - N/A GC
N/A / N/A N/A N/A N/A N/A N/A N/A Oyes [ONo | [JYes [INo N/A " N/A
N/A/ N/A N/A N/A N/A ~ N/A N/A N/A OyYes [ONo Yes [No N/A “N/A

Examination’ Procedure: 54-IS1-850-06 Applicable SDCN’s: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ . . Thermometer . L Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
80° /s | £35°ta67° N4BNV-CDS3 03/21/Q7 1145 17°F VH-8937 72.0dB DOves ENo | OYes RKNo N/A GC
N/A | N/A N/A N/A N/A N/A N/A N/A [OYes [ONo | JYes [INo N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's; N/A Scan Surface: OD Vessel Shell
Angle/ N Calibration N Thermometer " . Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: 1 Scan Gain Scan Limited Indication(s) Data Shest # initials
60°/RL 1 KRadiat [JCirc | N4BNV.CDS4 03/21/07 1215 - 77°F VH-8837 74.0dB Kyes [INo | 3Yes [XNo N/A BF
60°/RL 2 KRadial {ICirc | N4BNV-CDS5 03/21/07 . 1250 T7°F VH-8937 82.0d8 BlYes [No | [OYes [XNo N/A BF
80°/RL 1 [CIRadial RCirc N4BNV-CDS4 03721107 1215 17°F VH-8937 740dB KYes [INo [Ores XNo N/A BF

. B80°/RL 2 [CJRadial Circ N4BNV-CDSS 03/21107 - 1250 17°F VH-8937 820dB Kyes [INo [_'_IYés XINo N/A ) BF

Comments: [

o)
kS
Ny
-3

Examiner: George hapman Level: Il Date: 03/21/07 Examiner: N/A Level NA | Date: N/A

Signature: Signature:

Examiner; Bret F ner Level: It Date: 03/21/07 Examiner: N/A Level N/A Date: N/A
Signature: /jé’ Z‘Z/ Signature:

AREVA Review: Adam Level: It Date: 03/22/07

Signature. w» : ,.\, ~
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A | | RPV Nozzle-To-Shell Weld
AREVA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weid ID: NAB-NV | Coverage Worksheet #: NABNV-CWS1 | ISI Report #: /\‘7/ 78

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection
/4 . of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due to nozzle
’ ‘ configuration.

in the circumferential scan direction the outer 85%-1 is axamined with the

- . : same vessel procedure as above and typically limited due to nozzie
______ — configuration. To achieve additional coverage in the circumferential

) : scan direction a second examination is performed with a procedure

demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with severaf search
units from the nozzle blend.

Axial Scans Circumferential Scans
100%-t Inner 15%-t Outer 85%-t
Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-i1Si-850-06 Examination Procedure: N-UT-78 Revision 4
“Required Examination Volume: 45.0%inches Plnner 15%-t Examination Volume: 5.8%inchs EOuter 85%-t Examination Volume: 38.2°Inches.
60°RL axial scan limited: XJYes [[JNo *Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: DJYes [ INo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ JYes [No Description of Limitation: Nozzle Blend Radius
BTotal Axial Volume Achieved: 24.3” inches Description of Limitation: N/A Outer 85-1% Volume Achieved: 11.2%inches
Finner 15%-t Volume Achieved: 5.8%inchs

®Percentage of Axial Coverage: 54% / (49%)* “Total Circumferential Examination Coverage: 38%

B+AX100=C (F+HI+AX100=d

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44%
A {C+J)+2X100 =L
NOTE: *Axial scan coverage of 49% includes the insulatio;'f &dpport ring imitation. “Total Examination Coverage” of 44% also takes into account this limitation.

Prepared by: Bret Fiesner Date: 04/17/07 Re_viewe,d’ ¢ Adam Cnti / " Date:04/17/07 ‘ s
4 . - f gl S € b - fe Page 3 Of 11 (’. “ s
»/)/Lc = 7;’/;{};441;-»\,/ L { = . : -~
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DESCRIPTION

Browns Ferry N4 Noz2le-

o-Shell Weld Coverag

e Plot

. |DRAWN BY

Bret Flesner

DATE
04/17/07

TITLE
N4BNV-CPS1

PAGE
4 OF 11

Insulation Support Ring

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Nozzle-to-Vessel weld-examination coverage for axial (radial) scan

R176

Ay
f H""‘n 2

(SR UAYNN it

Horizontal Shell
Weld




DESCRIPTION
AN Browns Feiry N4 Nozzie-to-Shell Weld Coverage Plot R lq A
o o |ORAWN BY DATE TITLE PAGE r C) IaRARS O
\ J NES)

Bret Flesner 04/17/07 N4BNV-CPS2 5 OF 11

Insulation Support Ring

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of outer 85%-t exam volume achieved: 11.2 sq. in.
Total area of inner 15%-t volume: 5.8 sq. in.

Total area of inner 15%-t exam volume achieved: 5.8 sq. in.

. Scan limited due to liftoff caused by the nozzle blend radius.

100% of the accessible surface scanned. :
Horizm Shell

“Ifiner 15%-t area examined from the
blend with Supplement 5 techniques.




AN AN S NS
Co0a3d RI76

DESCRIPTION

L C e e e Contact can not be maintained on horizontal weld due to weld crown.
. Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot’ This area = 61 sq. In. of limitation.
~ |DRAWN BY DATE TITLE PAGE
Bret Flesner 03/21/07 N4BNV-CPS3 5 OF 11 Area to be scanned (yellow area): 1278 sq. in.

66sq. in. of limitation = 5% limitation of radial coverage.
(6671278 = 5%)

Insulation Support Ring

Transducer with 0°
0 and 1107 skews

™

Required scan area to achs
... Coverage shaded in yellow.
. 1278 sq. in.

HY o REBnen

- SRCUR I

Insulation
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Reactor Pressure Vessel

Manual Ultrasonic Calibration Data Sheet

‘Utility: TVA

| Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number:

N4BNV-CDS1

ISI Report Number:

Component |D: N4B-NV

Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Uitrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XC

Frequency: 2.25 MHz

Serial Number: 136P1200G081456. ::-..

Size: 0.5"x 1.0

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle: 40°

Range: 15.0" [Sound Path [ ]Depth

Skew Angle: -120°

Measured Skew Angle: -120°

Pulser: 1150V 1300V  (*Sonic 137 only)

w

% Delay: 1.76” Mode: Shear Radius: 3.8"
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' intermediate Connectors: 0
Display: Filt2 Verification Block

g Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius

. Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: Pulse Echo [[JDuat Gain: 28.6dB 28.6dB

i | Rep Rate: 2kHz Basic Calibration Block

El Block 1D: BF-18 Material: Clad CS

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0° with 0.125% Clad

Diameter: Flat

Temperature: 74 °F

Therm. SN: VH-8937

Couplant: Ultragel I

Batch No.: 05325

Roference Sensitivity Information

Reflector: ID Notch

Sweep: 5.2 dw

Amplitude: 80 %FSH

Gain: 51.4 dB

Cal In: Date 03/21/07 Time 0900

Check: Date 03/21/07 Time 1109

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1330

Comments

/ N . ,! 7 [ Feor C""ch‘*r”éc:" ¢t prtand
-xaminer: Geor eC pman 7‘7': Level: 1l Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: A Signature
AREVA Revig :‘:' c&n, Level: Ill | Date: 03/22/07 Page 7 of 11
Signature; P/ AT
> v
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

tility: TVA - S . .| Site: Browns Ferry Nuclear Plant Unit: 2 QOutage: Cycle 14 RFO

Calibration Data Sheet Number: NABNV-CDS2 iSI Report Number: Kl
Component iD: N4B-NV Component Description: N4 Nozzle-to-Vesse! weld
Examination Procedure; 54-151-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic instrument Transducer
Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600
Model: Sonic 136 Serial Number: 0111PK - Frequency: 2.25 MHz
Serial Number: 136P1200G081455 . .. Size: 0.5 x 1.0" Shape: Rectangle
Linearity Sheet No.: LDS1 = -~ S e .- |# of Elements: 1 Configuration: Single
Instrument Settings Refracted Angle: 40° Measured Angle: 40°
w Range: 15.0° [XISound Path [JDepth Skew Angle: +120° Measured Skew Angle: +120°
g Delay: 1.76" Mode: Shear Radius: 3.8"
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2 Verification Block
5 Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off ... . | Refedor 1" Radius 2" Radius
. Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q Amplitude: 75 %FSH 80 %FSH
| Mode: (QPulse Echo [JDual Gain: 20.0 dB 20.0 dB
% Rep Rate: 2kHz Basic Calibration Block
& | Pulser: [J160v [J300V (Soric 137 onty) Block ID: BF-18 Material: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument oniy. Thickness: 8.0" with 0.126” Clad | Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 74 °F Therm. SN: VH-8937
‘ | Couplant. Ultragel #l Batch No.: 05325
Reference Sensitivity Information
Reflector: 1D Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 49.0 dB
Cal In; Date 03/21/07 Time 0905 | Check: Date 03/21/07 Time 1126 | Check: Date N/A Time N/A Out: Date 03/21/07 Time 1328
Comments
xaminer; George Chapman Level: Il Date:03/21/07 | Examiner: N/A Level: N/A | Date: N/A

Signature

Signature:

A ' . .
AREVA Revne%ﬁm 0267 ‘é Level: il | Date: 03722107 Page 8 of 11
e /S
I/ L . .

Signature:




Reactor Pressure Vessel

CA0234

Manual Ultrasonic Calibration Data Sheet

Site: Browns Ferry Nuclear Plant

Unit: 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: N4BNV-CDS3

I1S! Report Number:

Rl16

Component ID: N4B-NV

Component Description: N4 Nozzle-to-Vessel weld

Examination Procedure: 54-1SI-850-06 ©

Applicable SDCN(s): 30-8044520-000

Ultrasonic instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 60°

 Measured Angle: 60°

| Range: 20.0°

‘Skew Angle: £35° to 67°

Measured Skew Angle: N/A

Delay: 1.17"

BSound Path . [JDepth- .~ =

Mode: Shear

Radius: Flat

RANGE

Velocity: 0.127 in/ yS

Cable Type: RG-174 Length: 12'

Intermediate Connectors: O

RCVR

Display: Filt2 Verification Block
Frequency: 2.25 MHz Type: CS Rompas _ S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: ' 0.5 div. 1.0 div.
Damping: 5000 = . - | Amplitude: | 70 %FSH 80 %FSH
[Mode: EPulse Echo  CIDual Gain: 228dB 22.8 dB
% Rep Rate: 2kHz A Basic Calibration Block
ot | Pulser: J1s0v  [J300V (sonic 137 only) Block ID: BF-18 Material: Clad CS

“Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diamneter: Flat

Temperature: 74 °F

Therm. SN; VH-8937

Couptant: Uitrage! ||

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.0 div

Amplitude: 80 %FSH

Gain: 61.0dB

Cal In: Date 03/21/07 Time 0915

Check: Date 03/21/07 Time 1144

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1325

AREVA RevieW. f i/
Signature: - /,L_u_(‘* : 5/—/

Comments
.xaminer Chapmpa TLevel: H Date: 03/21/07 | Examiner: N/A Level: N/A fDate: N/A
WFsignature: /z" /2& T ERT Signature |
‘ Level Il | Date: 03/22/07

Page 9 of 11




Reactor Pressure Vessel Ca0255
P Manual Ultrasonic Calibration Data Sheet
.Uti!ity: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Qutage: Cycle 14 RFO
Calibration Data Sheet Number. N4BNV-CDS4 IS| Report Number: R /7@
Component 1D: N4B-NV Component Description: N4 Nozzle-to-Vessel Weld
Examir\ation_Procedure: N-UT-78 Revision 4 Applicable SDCN(s). N/A
- Ultrasonic Instrument: =~ - | - Transducer
Manufacture: Staveley Manufacture: RTD Model: TRL2-ST
Model: Sonic 136 Serial Number: 07-304 . Frequency: 2 MHz
Serial Number: 136P1200G081456 Angle: 60° Measured Angle: 61°
Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm
Instrument Settings Focus: FS~125mm Squint Angie: 5°
w Range: 8.00" [KSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
g Delay: 1.34" ‘ _ A o Cable Type: RG-174  Length: 12° Intermediate Connectors: 0
Velocity: 0.227 in / uS Verification Block
Display: Filt 2 Type: N/A SMN: N/A
g Frequency: 2.25 MHz Reflector: N/A N/A
Reject: Off Sweep: N/A - N/A
' Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q , Gain: N/A ‘ N/A
o |Mode: [JPulse Echo: XDual - o Basic Calibration Block
g Rep Rate: 2kHz . " 7 "|Block ID: BF-18 Material: CS
* I puiser [1150v [J300V csonic 137 ot Thickness: 6.0" with 0.125" Clad | Diameter: Flat
“Probe voltage is adjustable with the Sonic 137 instrument. The | | emperature: 73 °F Therm. SN: VH-8937
Soric 136 has & fxed puser votage. Couplant: Ultrage! Il Batch No.: 05325
Reference Sensitivity information
Reflector. 1/4-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: 59.8 dB
Cal In: Date 03/21/07 Time 1055 Check: Date N/A Time N/A Check: Date N/A Time N/A Qut: Date 03/21/07 Time 1314
Comments
Zane 1 - Near Surface calibration.
txamlner: Bret Flesner Level: Il Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
ignature: Zg}' P I%/ S N Signature ,
ggﬁ;’lﬁrgf"'ew' ‘i’"/&_"[;'.'.:/j We?:_'l.,'.l_ [_)até: 0arz2fo1 o Page 10 of 11
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o Manual Ultrasonic Calibration Data Sheet
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.Hity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4ABNV-CDS5

1Sl Report Number:

Ri16

Component 1D: N4B-NV

Component Description: N4 Nozzle-to-Vessel Weld.

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic |nstrumer_|t

Transducer

Manufacture: Staveley : .- .

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

. RCVR

u Range: 18.0" [Sound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
g Delay: 1.34” Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
- | Velocity. 0.227 in /S - Verification Block

Display: Filt 2 Type: N/A S/N: N/A

Frequency: 2.25 MHz Reflector: N/A N/A

| Reject: OF Sweep: N/A N/A

Pulse Width: 222 nS Amplitude: N/A » N/A

Damping: 500 Q Gain: N/A N/A
« |Mode: OpPulse Echo  RDual Basic Calibration Block
% Rep Rate: 2kHz . , 5 Block ID: BF-18 Material: CS
® | puser: [(J1sov  [J300V . ¢'sonic 137'qniy)=— o+ . | Thickness: 6.0" with 0.125" Clad | Diameter: Flat

“Probe voltage is aa;ustaﬁle With the Sonic 137 instrument. The | 1@Mperature: 73 °F Therm. SN: VH-8937
Sonic 138 has a fixad pulser votlage. Couplant: Uttragel fl Batch No.: 05325
Reference Sensitivity Information

Reflector: ID Notch Sweep: 8.3 div Amplitude: 80 %FSH Gain: 746 dB

Cal In: Date 03/21/07 Time 1054

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1315

Zone 2 - Fyll Volume calibration.

Comments

&xaminer Bref Flesner tevel: il | Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
ignature; O /‘é,w” P N Signature

AREVA Revie da Level: Hi Date: 03/22/07

Slgnature ch_é Page 11 of 11




Examination Report, R-177
N4C-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination RVt

|
Summary Sheet LM
AREVA Yy
Utility: TVA Site: Browns Ferry Nuclear Plant Unit; 2 Outage: Cycle 14 IS! Report #: /‘3 / 77
Component Number: N4C-NV Component Description: N4 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS
ISO / Drawing(s): 2-CHM-2046-C-01 & 2-151-0269-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. Infd
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 - . 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-IS-850 - | T 087 .- | 30-9044520-000 Modeling Report: IR-2003-19, Section 5
Calibration Sheets Ex;r:; gzta IndicS:‘.Ir:i;)gt sData = Exam Results
- — No Recordable Indications
N4CNV-CDS1 N4CNV-EDS1 [CJRecordable Flaw Indications
N4CNV-CDS2 (acceptable flaw evaluation)
N4CNV-CDS3 . [CReportable Flaw Indications
N4 CNV- CDs4 (unacceptable flaw evaluation)
NACNV-CDSS
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radlal) and circumferential scan directions. These exammatlons resulted in no
reportable indications.

In accordance wﬂh UT procedure 54 ISI-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N4 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Blend Radius
40°S +120° Blend Radius
60°S £(35°-67°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X| (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the wel7\plus 2" on each side.

Prepared by: Bret Flesner ] Reviewed by: [’ { .
Signature: /S A fagpa Date: /17107 Signature®” '%ﬁ Date: 4/17/07

Customer:. Matt Wel 7 ANII:

Cl e P 4
| Signature: ;Z“f‘-( Jelele £ Date: 5 J Z7 | signature: £ ::. A § ﬁa/( Date: [21[57
Page 10of 11




Ultrasonic Examination Data Sheet
_ : Nozzle-to-Shell Weid Exammatlon
Utility: TVA | Site: Browns Femy Nuclear Plant f Unit: 2 | Outage: Cycle 14 RFO
Examination Data Sheet Number: NACNV-EDS1 ISI Report Number. /7 77
Component 1D: N4C-NV ' Component Description: N4 Nozzie-to-Vessel Weld
. Examinatlon information L
1 150 / Drawing Number: 2-CHM-2046-C-01, 2-151-0268-C-01 W Location: Nozzle Boss (Rnozzle) | Lo Location: Nozzle TDG
Examination Limited: BYes [INo |- Coverage Sheet Number(s). NACNV-CW3S1
Scan Information ]
Examlnauon Procedure: 54-1S1-850-06 Applicable SDCN's: 30-8044520-000 Scan Surace: OD Blend Radius
Angle/ . ] .' Thermometer Scan |- o Recordable | Indication Examiner
Mode | Skew Calibration Sheet # Date Time Temp SIN: Gain - Scan Limted Indication(s) | Data Sheet# Initials
40°ts | 120 ° N4CNV-CDS1 03721107 1247 7T°F VH-8937 75008 OYes XNo Cives XKNo | N/A GC
40°/s [ .- +120 ° N4CNV-CDS2 03/21/07 1304 : LIT°F VH-8937 75.0dB " Oves XNo COyes [INo N/A GC
NA / " NA N/A N/A N/A ONIA N/A NiA OYes [No Clves [No N/A N/A
NA / N/A N/A N/A NfA N/A N/A N/A Oyes [No Oyes [ONo N/A N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN’s: 30-9044520-000 Scan Surface: OD Vesse! Shell
Angle/ N Thermometer ) L Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SN Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°fs | £35°to 67° NACNV-CDS3 03/21107 1218 T7°F VH-8837 72.0dB OYes RBNo | Ores KNo N/A GC
N/A / N/A N/A N/A N/A N/A N/A N/A Oves [ONo [ OYes [ONo N/A N/A
Examination Procedure: N-UT.78 revision 4 Applicable SDCN's: N/A Scan Surface: GD Vesse! Shell
Angle/ . Calibration . Thermometer . o Recordable indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # initials
60°/RL 1 (QRadial (JCirc | NACNV-CDS4 03/21/07 1100 77°F VH-8937 74.0dB Kyes [ONo | Oyes XNo N/A BF
80°/RL 2 RRadial [JCirc NACNV-CDS5 03/21/07 1140 71°F VH-8937 82.0dB idyes [OONo | Oes XNo N/A BF
80°/RL 1 ORadiat [[Circ | NACNV-CDS4 03721407 1100 T7°F ViH-8937 74.0dB Ryes [ONo | COyes XNo N/A B8F
60°/RL 2 [ORadial XCirc N4CNV-CDS5 03721107 1140 77°F VH-8937 82.0d8 Ryes [INo COyes XNo N/A BF
Comments:
cS
()
Examiner: George Chapman 3 Level: It Date: 03/21/07 Examiner: N/A Level: N/A Date: N/A )
Signature: /f%/ ' Signature: )
Examiner: Bret Fleﬁ'ne ﬂ/ Level: It Date: 03/21/07 Examiner: N/A Level: N'/A | Date: N/A (T
Signature; /’7 /Zé:J P Signature: O
AREVA Review: Adan n_74§_‘\ Level: lli Date: 03/22/07
Signalure mm, N
j N - Page 2 of 11




A

AREVA

'RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA

I Plant: Browns Ferry ] Unit: 2 | Weld ID: N4C-NV E Coverage Worksheet #: NACNV-CWS1 I ISI Report # 7/ V.4

Quter 85%-t |

Axial scans are performed with a procedure for the examination of
vessel shell weilds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due to nozzie
configuration. . .

in the circumferential scan direction the outer 85%-t is examined with the
same vesse! procedure as above and typically limited due to nozzle
configuration. To achieve additional coverage in the circumferential
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzie
inside-radius technigue provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

*Required Examination Volume: 45.0%inches

Plnner 15%-1 Examination Volume: 5.8%inchs

®Outer 85%-t Examination Volume: 39.2°Inches.

60°RL axial scan limited: DdYes [[No

ECoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: Yes [ INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ |Yes

KINo

Description of Limitation: Nozzle Bliend Radius

BTotal Axial Volume Achieved: 24.3%inches

Description of Limitation: N/A

"0uter B5-1% Volume Achieved: 11.2%inches

flnner 15%-t Volume Achieved: 5 .8%inchs

Percentage of Axial Coverage: 54% / (49%)*
B+AX100=C

“Total Circumferential Examination Coverage: 38%

(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 44% o

(C+J)+2X100=L

NOTE: *Axial scan coverage of 49% includes the insulaﬁoﬁ‘suppon ring limitation. “Total Examination Coverage” of 44% also takes into account this limitation.

Date: 04/17/07

Reviewgd/by: Ada%;bogzﬁ + Date:04/17/07
i [9 ..

o Page 3 of 11
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R DESCRIPTION ‘
Py Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot R | f’ q
N DATE TTLE PAGE
Bret Flesner 04/17/07 N4CNV-CPS1 4 OF 11 eV A YA
v U o} 4 O

Nozzle-to-Vessel weld examination coverage for axial (radial) scan

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Insufation Support Ring

O
@R, - Teoar
UM Qe

T Horizontal Shell
Weid




DESCRIPTION

Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot
.|oRawnEY DATE . TTLE PAGE
Bret Fiesner 04/17/07 | . NACNV-CPS2 50F 11

Insulation Suppornt Ring

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of outer 85%-t exam volume achieved: 11.2 sq. in.
Total area of inner 15%-t volume: 5.8 sq. in.

Total area of inner 15%-t exam volume achieved: 5.8 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined fron the
blend with Supplement 5 techniques.

Horizomal Shell
Vweid

R177

T FL Yy

(PRRAURY.

41




B

DESCRIPTION

Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot

. JDRAWN BY

Bret Flesner

DATE
03/21/07

TITLE PAGE

N4CNV-CPS3 6 OF 11

R177

Contact can not be maintained on horizontal weld due to weld crown.

This area = 61 sq. in. of limitation.

Area to be scanned (yellow area): 1278 sq. in.

AN N A

A
widUe

66sq. in. of limitation = 5% limitation of radial coverage.

(66 /1278 = 5%)

42

o

\

\

Teansducer willy 0,
107 and 10" shews

Insulation Support Ring
™
A 09

o

ARAS

T —

Required scan area to achieve

~.

coverage shaded in yellow.
1278 sq. in.

Weid

Insulation



Reactor Pressure Vessel

ke a4 £ 0
£00543

Manual Ultrasonic Calibration Data Sheet

dﬁlhy: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Catibration Data Sheet Number:

N4CNV-CDS1

IS Report Number:

Ri77

Combonent ID: NAC-NV

Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-08

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: StaVeley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

| serial Number: 0OX1XC .

Frequency: 2.25 MHz

Senal Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 40°

Measured Angle; 40°

Range: 15.0° [JSound Path. [JDepth

Skew Angle: -120°

Measured Skew Angle: -120°

RANGE

Delay: 1.76"

Mode: Shear

Radius: 3.8"

Velocity: 0.127 in / uS

Cable Type: RG-174 Length: 12'

Intermediate Connectors: 0

| RCVR

Display: Fit2 Verification Block
Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q * Amplitude: 70 %FSH 80 %FSH
Mode: [XPulse Echo [JDual Gain: 28.6 dB 28.6 dB
ﬁ Rep Rate: 2kHz | - _ Basic Callbration Block
é Pulser: [J150v [J300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser valtage.

Thickness: 6.0 with 0.125" Clad

Diameter: Flat

Temperature: 74 °F

Therm. SN: VH-8937

Couplant; UltraGel 1}

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

Gain: 51.4dB

Cal In; Date 03/21/07 Time 0900

Check: Date 03/21/07 Time 1246

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1330

Comments

Qxanhiner: George Chapman
ignature: 6'4 .

Level: Il . .| Date: 03/21/007

Examiner: N/A
Signature

Level: N/A | Date: N/A

Level: I Date: 03/22/07

Page 7 of 11




2 Reactor Pressure Vessel 0.4
N Manual Ultrasonic Calibration Data Sheet

tility: TVA | site: Browns Feny Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: N4CNV-CDS2 ISi Report Number: R /7 7
Component 1D: N4C-NV Component Description: N4 Nozzle-to-Vessel weld
Examination Procedure: 54-151-850-06 Applicable SDCN(s): 30-9044520-D00
Ultrasonic Instrument ' Transducer
Manufacture: Staveley Manufacture: KBA Model; Benchmark 892-600
Model: Sonic 136 Serial Number: 0111PK ~ Frequency: 2.25 MHz
Serial Number: 136P120;0(3081455 S 'S'ize:.o,5" x1.0" Shape: Rectangle
Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single
Instrument Settings Refracted Angle: 40° Measured Angle: 40°
" Range: 15.0" [XISound Path [Depth Skew Angle: +120° : Measured Skew Angle; +120°
g { Delay: 1.76" ...« w . ~.... ® _ |Mode: Shear Radius: 3.8"
& Velocity: 0.127 in/ pS Cable Type: RG-174 Length: 12’ Intermediate Connectors: O
Display: Filt2 Verification Block
::; ‘ Frequency: 2.25 MHz - _ < Type: CS Rompas SIN: 99-6251
Reject: Off : ) Reflector: 1" Radius 2" Radius
’ Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.
Damping: 500 Q Amplitude: 75 %FSH 80 %FSH
Mode: [JPuise Echo [JDual Gain: 29.0dB 29.0dB
§ Rep Rate: 2kHz - . Basic Calibration Block
é Pulser: [ 1150V [J300V (*Sonic 137 only) Block iD: BF-18 Material: Clad CS
‘ *Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0" with 0.125" Clad _ | Diameter: Flat
The Sonic 136 has a fixed puiser voltage. Temperature: 74 °F Therm. SN: VH-8937
Couplant. UltraGel Ii Batch No.: 05325

Reference Sensitivity Information

Reflector: {D Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 490dB
Cal In: Date 03/21/07 Time 0805 | Check: Date 03/21/07 Time 1303 | Check: Date N/A Time N/A Out; Date 03/21/07 Time 1328
Comments
‘xaminer: George Chapm Level: Il Date:03/21/07 | Examiner: N/A Level: N/A ! Date: N/A
Signature: L IZ 2“ Signature i

Signature;

AREVA Reg}fnﬁm L Levellll Date ‘93122/07 ’ . Page 8 of 11




Reactor Pressure Vessel
Manual Uitrasonic Calibration Data Sheet

.}tility: TVA

Site: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4CNV-CDS3

I1SI Report Number:

<177

Component ID: N4C-NV -

Component Description: N4 Nozzle-to-Vessel weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Mode!: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MHz

Serial Number: 126P1200G081455

Size: 0.5"x 1.0

Shape: Rectangle

Linearity Sheet No.; LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 60°

Measured Angle: 60°

Range: 20.0" [XSound Path -[IDepth _ Skew Angle: £35° to 67° Measured Skew Angle: N/A
g Delay: 1.17" Mode: Shear Radius: Flat
Velocity: 0.127 in / yS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Fit2 Verification Block
g Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
. Puise Width: 222 n§ Sweep: 0.5 div. 1.0 div.
Damping: 5000 - Amplitude: 70 %FSH 80 %FSH
Mode: [Pulse Echo [JDual Gain: 22.8dB 22.8dB
é Rep Rate: 2kHz Basic Calibration Block
é Pulser: 1150V [1300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0 with 0.125" Clad | Diameter: Flat
The Sonic 136 has a fixed puiser voltage. Temperature; 74 °F Therm. SN: VH-8937
Couplant: UtraGei It Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.0 div

Amplitude: 80 %FSH

Gain: 61.0 dB

Cal In: Date 03/21/07 Time 0915

Check: Date 03/21/07 Time 1144

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1325

Comments

y

‘xaminer. George Chapm, Levei: il Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /4@ ;; - Signature
AREVA Rev%/ﬂ{#o% Level: Ill | Date: 03/22/07

Signature™ Nb s/ 7 Page 9 of 11




Reactor Pressure Vessel
e Manual Ultrasonic Calibration Data Sheet

P. "\‘ (‘% ) 46

‘Jﬁlity: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: NdCNV-CDS4

IS| Report Number:

R(77

Component ID: NAC-NV

Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure; N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument.

Transducer -

Manufacture: Staveley '

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS2

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings Focus: FS~125mm . Squint Angle: 5°
" Range: 8.00° [XSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" | Cable Type: RG-174  Length: 12"  Intermediate Conqectors: 0
Velocity: 0.227 in/ uS Verification Block
Display: Filt 2 Type: N/A S/N: N/A
%‘, Frequency: 2.25 MHz Reflector: N/A N/A
- Reject: Off Sweep: N/A N/A
. Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 O Gain: N/A N/A
o | Mode: [:]Pulser'Ec_hov DdDual Basic Callbration Block
§ Rep Rate: 2kHz - a "%~ Block ID: BF-18 Material: CS
* |Puiser: 1150V [J300V (Sonic 137 oniy Thickness: 6.0° with 0.125° Clad | Diameter: Flat
*Probe voitage is adjustable with the Soric 137 instrument. The | T€mperature: 73 °F Therm. SN: VH-8937
Sonic 136 has & fixed pulser vottage. Couplant: Ultrage! i Batch No.: 05325
Reference Sensitivity Information
Refiector: 1/4-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: §9.8 dB

Cal In: Date 03/21/07 Time 1055

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Qut: Date 03/21/07 Time 1314

Comments
Zone 1 - Near Surface calibration.
‘gcaminer. Bret Flesner Level i Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
ignature: /- /(,,fr %6(“ ol Signature
AREVA Review: Ata nt | Level: i Date: 03/22/07
Signamrech)é—ﬁu?*ﬂ\.-w evel: il | Date: 0372210 Page 10 of 11
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. Reactor Pressure Vessel TOORAT
i Manual Ultrasonic Calibration Data Sheet
tility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: N4CNV-CDS5 I1S! Report Number: /,? /7 7
Component ID: N4C-NV Component Description: N4 Nozzle-to-Vessel Weld.
Examination Procedure: N-UT-78 Revision4 - Applicable SDCN(s): N/A
Ultrasonic Instrument Transducer
Manufacture: Staveley . '; e ecnt o ... 1 Manufacture: RTD Model: TRL2-ST
Mode!: Sonic 136 | Serial Number: 07-304 Frequency: 2 MHz
Serial Number: 136P1200G081456 Angle: 60° Measured Angle: 61°
Linearity Sheet No.: LDS2 : Mode: Refracted Longitudinal Size: 2(24x42)mm
' Instrument Settings Focus: FS~125mm Squint Angle: 5°
i " Range: 18.0" [XISound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% | Delay: 1.34" . v Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.227 in/ pS - .. U Verffication Block
Display: Filt 2 7 yper NiA S/N: NJA
g Frequency: 2.25 MHz Reflector: N/A N/A
Reject; Off Sweep: N/A N/A
Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q Gain: N/A N/A
” Mode: [JPulse Echo [XDual Basic Calibration Block
§ | Rep Rate: 2kHz Block ID: BF-18 Material: CS
% | Putser: 3150V [J300V (Sonic 137 onyi. - -+ | Thickness: 6.0" with 0.125" Clad | Diameter: Flat
“Probe vottage is adjustable with the Sonic 137 instrument. The | 1 emperature: 73 °F Therm. SN: VH-8937
Sonic 136 has & fxed pulser vollage Couplant: Uttragel i Batch No.; 05325
Reference Sensitivity Information
Reflector: iD Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 74.6 dB
Cal In: Date 03/21/07 Time 1054 Check: Date N/A Time N/A Check: Date N/A Time N/A Out; Date 03/21/07 Time 1315
Comments
Zone 2 - Full Volume calibration.
xaminer: Bret Flesner Level: i Date: 03/21/07 | Examiner: N/A Level: N/A | Date: N/A
|gnature / .y /,a~— //ZZ st~ Signature
QZEX&?VQA a (/igan J——-\ Level: lll | Date: 03/22/07 Page 11 of 11




Examination Report, R-178
N4E-NV, RPV Nozzle-To-Head Weld



A

RPV Nozzle Ultrasonic Examination

,q -

L,\ \)!14(‘;

AREVA Summary Sheet
Utility: TVA Site: Browns Ferry Nuclear ﬁlant : Unit: 2 Qutage: Cycle 14 iSI Report #: ‘ e / 7§
Component Number: N4E-NV Component Description: N4 Nozzle to Vessel Weld System: RPV
Code Category: B-D Code ltem: B3.90 Code Class: 1 Material: CS

ISO / Drawing(s): 2-CHM-2046-C-01 & 2-IS|-0269-C-01

Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 = 1 NA Revision 5§ of the PDI-UT-7 qualified equipment table
54-S1-850 T oe | 30-8044520-000 Modeling Report: IR-2003-19, Section 5
Calibration Sheets ExSa;n gata lndlcsat?ont Data Exam Results
eels eets [No Recordable Indications
N4ENV-CDS1 N4ENV-EDS1 [JRecordable Fiaw Indications
N4ENV-CDS2 (acceptable flaw evaluation)
N4ENV-CDS3 [(JReportable Flaw Indications
NAENV-CDS4 {unacceptable flaw evaluation)
N4ENV-CDS5
Summary:

in accordance with UT procedure N-UT-78 Ravision 4, 60° refracted longitudinal wave examinations were performed

from the vessel surface in both the axnal (radlal) and circumferential scan directions. These examinations resuited in ho
reportable |nd|cat|ons ) o B

In accordance with UT procedure 54-131-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N4 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Biend Radius
40°S +120° Blend Radius
60°S +(35°-67°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFRE0.565a (b)(2)(xv)}(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X! (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 5§0-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the w;?d plus 2" on each side.

Prepared by: Bret Flesner

Signature: ), P ;‘4;,; 1y et Date: 4/17/07

Revnewed%mgfﬁ‘ \/
Signature

Date: 4/17/07

ANII:

Slgnaturer[ / W

Customer: Matt Wel . Ry cilthy fe-
Signature: ;% Cey V'[-"Z’"&‘ \ | Date: U/"{/ 7

Date:-s/)\)_/‘”
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o
A

Ultrasonic Examination Data Sheet |
Nozzle-to-Shell Weld Examination !

AREVA
Utility: TVA | Site: Browns Ferry Nuclear Plant - [ Unit: 2 Qutage: Cycle 14 RFO
Examination Data Sheet Number: NAENV-EDS 1 ' (S| Report Number: Lr7s ‘

Component 10: N4E-NV Component Description: N4 Nozzle-to-Vessel Weld :
. Examlnatlon Information e !

W Location: Nozzle Boss (Rnozzle) [ Le Location: Nozzle TDC

1 180/ D‘rawing Number: 2-CHM-2046-C-01, 2-131-0269-C-01

* Examination Limited: bJYes [ JNo ; Coverage Sheet Number(s): N4ENV-CWS1
' Scan Information N ,
i Examination Procedure: 54-151-850-06 : Applicable SDCN’s: 30-9044520—00_0. Scan Surface: OD Blend Radius
Angle/ T ! , | Thermometer Scan e Recordable Indication  : Examiner
Mode Skew Calibration Sheet # Date : Time Temp- SIN: Gain SFan Limited Indication(s) Data'Sheet # nitials
40° /s -120° N4ENV-CDS1 321407 1535 78°F. VH-9525 66.0dB Oyes XNo OYes XNo N/A B
40°/s +120° N4ENV-CDS2 3/21/07 1555 78°F VH-9525 66.0dB Cves [XNo Ovyes XNo NiA TB
NA / N/A N/A N/A N/A N/A N/A N/A OYes [JNo (Oyes [ONo NIA N/A
NA / ‘N/A N/A N/A N/A NA N/A N/A [dyes [ONe [dyes [INo ‘NIA N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ : R ' Thermometer . L Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°/s | +35°to67° N4ENV-CDS3 321107 1615 78°F VH-8525 71.0 dB Oyes KNo  OYes &XNo N/A T8
N/A ¢ N/A N/A N/A N/A N/A N/A N/A OYes [ONo , OYes [ONo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN’s: N/A Scan Surface: OD Vessel Shell
Anglef N Calibration . Thermometer . - Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) . | Data Sheet # Initials
B60°/RL ! 1 KRadial (JCirc | N4ENV-CDS4 3/21/07 1645 78°F VH-9525 76.0dB MYes [ONo | [Oyes XNo N/A T8
60°/RL 2 HKRadial []Circ | N4ENV-CDSS5 3/21/07 1722 78°F VH-9525 78.0dB Xyes [No | OYes XNo N/A B
60°/RL 1 i ORadial XCirc | N4ENV-CDS4 321107 1645 78°F VH-9525 76.0dB Blyes [ONo | Oves XNo N/A B
60"/R_L 2 ORadial KCirc | N4ENV-CDS5 i 3721407 1722 78°F VH-9525 78.0dB KYes [ONo . [ves KNo N/A 8
Comments:
Examiner: Thomas Brown Level: Il Date: 3/21/07 Examiner: N/A Level: NVA Date: N/A
Si Signature: .
Exammer N/A Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A ~
Signature: . Signature; =
AREVA Review: Al Contl Level: Ill Date: 4/11/07 o
Sngnature ‘-,‘;:
Page 2of 11 |
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A

AREVA

Ultrasonic Examination Coverage Calculation Worksheet

RPV Nozzle-To-Shell Weld

Utility: TVA [ Plant; Browns Ferry

| Unit: 2

| Weld ID: N4E-NV | Coverage Worksheet #: N4ENV-CWS1 | ISI Report#t: /7 75

Outer 85%-t

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically lirited due (o nozzle
configuration. .

iIn the circumferential scan direction the outer 85%-1 is examined with the
same vessel procedure as above and typically limited due to nozzie

configuration. - To achieve additional coverage in the circumferential
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedurs has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-1

Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1SI-850-06 Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 45.0%inches

nner 15%-t Examination Volume: 5.8%inchs SOuter 85%-t Examination Volume: 39.2°Inches.

60°RL axial scan limited: Yes [[INo

ECoverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: PdYes [[INo

Description of Limitation: Nozzle Blend Radius

lnner 15%-t Exam Limited: [ Jyes [No Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 24.3°inches

Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11.2%inches

Finner 15%-t Volume Achieved: 5.8%nchs

®Percentage of Axial Coverage: 54% / (49%)"

8+AX100=C

“Total Circumferential Examination Coverage: 38%
(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

NOTE; *Axial scan coverage of 49% includes the msulatlon

‘Total Examination Coverage: 44%

C+H+2X100=L
upport ring Ilmllatlon “Jotal Examination Coverage” of 44% also takes into account this limitation.

Prepared by: Bret Flesner Date: 04/17/07 Revrewe Adam ?on Date:04/17/07 -
: / . ‘ Page 3 of 11 -
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DESCRIPTION

Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot
_{orAWN BY DATE nTLE _ ~ [PacE /\7 / '7 g
Bret Flesner 04/17/07 N4ENV-CPS1 4 0OF 11 LY RA L
L 9% \:} U o} L’ 4

Nozzle-to-Vessel weld examination coverage for.axial (radial) scan

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

insulation Support Ring




DESCRIPTION
Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot

. {DRAWN BY DATE TITLE PAGE
Bret Flesner 04/17/07 N4ENV-CPS2 5 QF 11

Insulation Support Ring

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 45.0 sq. in. (TVA supplied)
Total area of outer 85%-t exam volume achieved: 11.2 sq. in.
Total area of inner 15%-t volume: 5.8 sq. in.

Total area of inner 15%-t exam volume achieved: 5.8 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

lnner'15%-t area examined from the
blend with Supplement 5 technigues.

K78

rcoy G ’,)f
v ‘\;Ule

Horizonta! Shefl
Weld

)
&
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_h"n EVA

DCECRIPTION
Arownn Ferry N4 Nozzle-to-Shall Waild Oavarags Plot
DRAWN DY BATC TITLE Pace
Qe Flouner 04/17/07 NAENV-CPE] 8 OF 114

L pnrE

Thig area w 81 sq. ln of Umitation.

.Afeg 1o be acanngd (yanow omn): 1278 aq. In.

86aq. In. of imlation = 5% Iimimen of malal covernge.

(88 /1278 = 5%)

Cmma can nol ba malnmlnud on horzontal weid due (o usld cmwn

Ca03 53

Insulation Support Ring

Teanwlucer with 0. -
~10° ang »10°

wows

« Pipa (D (Rbovs)

covarngo ahadud in yeliow.
1278 0q. In.

Insulation




A

\REVA

Reactor Pressure Vessel

36254

Manual Ultrasonic Calibration Data Sheet

tility: TVA

Component 1D: N4E-NV

Examin_ation Procedure: 54-1S1-850-06

I Site Browns Ferry Nuclear Plant I Unit; 2

Calibration Data Sheet Number: N4ENV CDS1

iSI Report Number:

I Qutage: Cycle 14 RFO

/5178

Component Description: N4 Nozzle-to-Vessel Weld

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrume

nt

Transducer

Manufacture Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model Somc 136

Serial Number: 00X1XC

Frequency: 2.25 MHz

Serial Number 7031

Size: 0.5"x 1.0"

Shape: Rectangle

Lmeanty Sheet No.: LDS4

# of Elements 1

Configuration: Single

Instrument Settings

| Range: 15.0" [XSound Path

[IDepth

Refracted Angle: 40°

Measured Angle: 40°

Skew Angle: -120°

Measured Skew Angle: -120°

Delay 1 70"

Mode: Shear

Radius: 3.8"

RANGE

Velocnty 0.127 in I uS

Cable Type: RG-174 Length: 12’

Intermediate Connectors: 0

Display: Filt2

Reject: Off

h ’ RCVR

PULSER

Verification Block

Frequency: 2.25 MHz Type: CS Rom;as . S/N: 79-1«4.13

) Reflector: 1'-' R;aius 2" Radius ]
Pulse Width: 222 nS ) Sweep: . 0.6 div. 1.3 div. o
- Damping: 500 ) Amplituae: 70 %FSH 80 %FSH
Mode XPulse Echo  [JDual -- ) Gain: 30.6 dB 30.6dB |
Rep Rate: 2kHz T Basm Calibration Block ]
Pulser [J150v {1300V ("sonic 137 oniy) ) 'Block ID: BF-18 Material: Clad CS N

The Sonic 136 has a fixed puls

*Pulser voltage adjustable with the Sonic 137 instrument only.
er vollage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature' 75 °F

Therm. SN: VH-9525

Coup!ant Ultragel 1l

Batch No.: 05325

Reference Sensltlwty Information

Reflector: ID Notch

Sweep: 5.2 div

Amplitude: 80 %FSH

(Gain: 58.0 dB

Cal In: Date 3/21/07 Time 1450

Check: Date 3/21/07 Time 1534

Check: Date N/A Time N/A

Out: Date 03/21/07 Time 1952

Comments

txammer Thomas Bro
wﬁ %«v—x

Level: Il

Examiner: N/A
Signature

Date: 3/21/07

Level: N/A | Date: N/A

Level: 1l

Date: 4/11/07

T
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A

Reactor Pressure Vessel c15255
Manual Ultrasonic Calibration Data Sheet

tility: TVA

Calibration Data Sheet Number: N4ENV-CD82

Site: Browns Ferry Nuclear Plant / Unit: 2 ] Qutage: Cycle 14 RFO

ISI Report Number: /78

Component 1D: N4E-NV.

Component Description: N4 Nozzle to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Level: It

Date: 4/11/07

Ultrasonic Instrument Transducer
Manufacture: Staveley .' - Manufac'ture KBA R Model: Benchmark 892-600
Model: Sonic 136 h Senal Number 0111PK R Frequency: 2.25 MHz
méenal Number: ;Oil ASIZe. 0.5"x1.0" Shape: Rectangle )
Lln‘eanty Sheet No LDS4 B # of Elements: 1 . Conﬁgufation: Single
- Instrument Settings Refracted Angle: 40° o Measured Angle: 40°
" Range: 15.0" IZSound Path [JDepth Skew Angle: +120° ” Measured Skew Angle: +120° a
%—2 Delay: 1.70" . Mode: Shear - Radius: 3.8" |
Velocity: C. 127 in /uS Cable Type RG-174 Length: 12' Intermediate Cennectors: 0 ]
Display:Fit2 Verification Block N
% Frequency 2 25 MHz . Type: CS Rompas S/N: 791413
Reject; Off Reflector: 1" Radius 2" Radius
. Pulse Width: 222 nS N Sweep: 0.6 div. 1.3 div. N
Damplng 500 Q L | Amplitude: 70 %FSH 80 %FSH
'Mode: [Pulse Echo  (JDual  Gan 30.6 dB N 30.6 dB
g Rep Rate: 2kHz Basic Calibration“B|ock
é APulser: M1s0v [j3OOV (*Sonic 137 only) Block |ID: BF-18 ‘ Material: Clad CS
;Pnlser voltage adjustable with the Sonic 13';' instrument only. Thickness: 6.0" with 0.125 Clad Diarnete r:Flat .
The Sonic 136 has a fixed pulser voltage. Temperature: 75 °F Therm. SN: VH-9525
Couplant; Ultragel Il Batch No.: 05325 n
Reference Sensmwty Information
Reflector: 1D Notch Sweep 5.2 div Amplitude: 80 %FSH Gam 58. 0 daB
Cal In: Date 3/21/07 Time 1454 Check: Date 3/21/07 Tirne 1554 | Check: Date N/Al Time N/A Out Date 3/21/07 Time 1954
- Comments
xaminer: Thomas Brow Level: il Date: 3/21/07 | Examiner: N/A Level: N/A | Date: N/A
i 15 . » Signature

Page 8 of 11




REVA

tility: TVA Site: Browns Ferry Nuclear Plant

AN - Reactor Pressure Vessel ¢ 702586
‘Manual Ultrasonic Calibration Data Sheet

Unit: 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: NAENV-CDS3

Component ID: N4E NV

18I Report Number:

/2178

Component Description: N4 Nozzle- to-VesseI Weld

Examination Procedure; 54-ISI- 850 06

Applicable SDCN(s): 30-9044520- 000

UItrasomc Instrument

Transducer

Manufacture Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MHz

Serial Number: 7031

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS4

# of Elements: 1

Configuration: Single

Instrument Settmgs

Refracted Angle: 60°

Measured Angle: 59°

., |Range: 20.0" KSound Path DDe[-)'thy o 'Skew Angle: +35° to 67° Measured Skew Angle: N/A R
% EE; 1 09" Mode‘ Shear Radius: Flat
Velocity: 0.127 in/ puS Cable Type RG-174 Length: 12' ‘Intermedlate Connectors O
Display: Fiit2 Vermcatlon Block
% Frequency: 2.25 MHz Type: CS Rompas S/N: 791413 . ]
Reject: Off Reflector: 1" Radrus 2" Radius
Pulse Width: 222 nS Sweep: 0.5 div. 1.0 div.
Damping: 500 Q Amplitude: 70 %FSH 80 %FSH
Mode: [KXIPulse Echo [Dual Gain: 24 6 dB 246 dB
% Rep Rate: 2kHz o Basic Calibration Block o
E_" Pulser: []150v  []300V (*Sonc 137 only)m Block ID: BF-18 Material: Clad CS
*Puiser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0" V,mh O 125" Clad Diameter: Flat
The Senic 136 has a fixed pulser valtage. Temperature 75 °F Therm. SN: VH-9525
Couplant; Ultragel Il Betch No.: 05325
Reference Sensitivity Information
Reflector: 1D Notch Sweep: 5.8 div | Amplitude: 80 %FSH Gain: 64.6 dB

Cal In: Date 3/21/07 Time 1500 | Check: Date 3/21/07 Time 1614

Check: Date N/A Time N/A

Out: Date 3/21/07 Time 1956

Comments

xaminer: Thomas Brown Level: Hi Date: 3/21/07

Signature

Examiner; N/A

Level: N/A

Date: N/A

Page 9 of 11
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A

REVA

Reactor Pressure Vessel

r ;-\‘ r\‘
w \/ \.4

Manual Ultrasonic Calibration Data Sheet

397

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

I Qutage: Cycle 14 RFQO

Calibration Data Sheet Number N4ENV CDS4

ISI Report Number:

R/78

Component ID N4E NV

Component Description: N4 Nozzle-to-Vessel Weld

Exammatlon Procedure N- UT 78 Revision 4

Applicable SDCN(s): N/A

Ultrasomc Instrument Transducer
Manufacture Staveley B Manufacture: RTD Mod;elz TRL2-ST
Model Somc 136 Serial Number: 67-304 : Frequency: 2 MHz
Serlal Number: 703{ Angle: 60° ” Measured Angle: é1°
Linearity Sheet No.: LDS4 .| Mode: Refracted Longltudmal Size: 2(24x42)rnrn |
Instrument Settings | Focus FS~125mm Squlnt Angle 5° N
s Range: 8.00" [KSound Path []Depth # of Elements: 2 Shape: Rect. | Confi guratnon Dual - SBS
% Delay: 1.38 CabléType: RG-174 Ler;éth 12 Intermedlate Connectors 0
Ve|OC|ty 0. 230 in / ;]S 4‘ Verification Block
Dusplay Filt 2 Type: CS Rompas SIN: 791413
5 Frequency: 2.25 MHz Reﬂecton . 1" Radius 2_ Radius n
Reject: Off Sweep: 1.2 div. 2.5 div.
.— Pulse Wldth-££n8 Ahplitude: 25 %FSH 80 %FSH
Damping: 500 Q . Gain: 52.0dB 52.0dB
_ |Mode: CIPulse Echo _ RDual " Basic Calibration Block
ugJ Rep Rate: 2kHz ' B ‘Block ID:; BF-18 Material: Clad CS
* ﬁulser: (J1s0v  [J300V (*sonc 1:;7 only) Thickness: 6.0” with 0.125" C!ad biameter: Flat . o
*Probe voftage is adjustable with the Sonic 137 instrument. The Temperature 75°F Therm. SN: VH-9525
Sone 136 has & fxed puiser votage. Couplant: Ultragel Il | Batch No 05325
Reference Sensitivity Information
 Reflector: 1/4-t SDH Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.4 dB B
Cal In: Date 3/21/07 Time 1505 Check: Date 3/21/07 Time 1644 Check Date N/A Time N/A Out: Date“3/21/07 Time 195.8—
T Comments o
Zone 1 - Near Surface calibration.
xarmner Thomas Brown Level: I} Date: 3/21/07 | Examiner: N/A Level: N/A | Date: N/A
. Signature
Level: Il Date: 4/.1 1/07 N

Page 10 of 11




A

REVA

tility: TVA

Site:

Reactor Pressure Vessel 4
Manual Ultrasonic Calibration Data Sheet

A0253

Unit: 2

Browns Ferry Nuclear Plant

Outage Cycle 14 RFO

Calibration Data Sheet Number:

N4ENV-CDS5

I1S| Report Number:

Ar78

Component ID: N4E-NV

Component Descnption N4 Nozzle-to—VesseI Weld.

Exammation Procedure N- UT-78 Revnsron 4

Applicable SDCN(s): N/A

UItrasonIc Instrument Transducer
Manufacture Staveley Manufacture RTD Model TRLZ ST T
Model Sonic 136 -— Serial Number 07 304 - Frequency 2MHz .
Serial Number 7031 Angle: 60° Measured Angle: 61°
Linearity Sheel No.: LDS4 . | Mode: Refracted Longitudinal Size: 2(24x42)ymm
Instrument Settings | Focus: FS~125mm o Squint Angle: 5"’

w Range: 18.0" [XJSound Path [ 1Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS ,
% MI"D.elay: 1,38; - o Cable Type:‘ RG-174 Length: 12' inte.r—rnediate Connectors 0 o

Velocity: 0.230 in/ uS - Verification Block

Display: Filt 2 Type: CS Rompas S/N: 791413 )
5 Freguency: 2.25 MHz Reflector: 1" Radius 2" Radius N

‘ Reject: Off Sweep: 0.5 div. | 1 1 div.

| Pulse Width: 222 ns  Amplitude: 25 %FSH 80 %FSH

Damping: 500 Q _ Gain: 52. 0 dB 52.0 dB
o _Mooe [JPulse Echo iZ]bual Basic Calibration Block
g Rep Rate: 2kHz -~ - Block ID: BF-18 Material: Clad CS
& Pulser: []150V E]SOOV (Sonic137only) Thickness: 6.0” WithO 125” Clad | Diameter: Flat

“Probe voltage is adjustable with the Sonic 137 instrument, The | 1€Mperature: 75 °F Therm. SN: VH-9525
Sonic 136 has & fixed pulser voliage. Coupiam' Ultragel Il v Batch No.: 05325 T

o Reference Sensmvrty lnformation _
Reflector: ID Notch _ Sweep 6 3 div Amplltude. 80 %FSH Gain: 73.2 dB
Cal in: Date 3/21/07 Time 1507 Check: Date 321/07 Time 1721 | Check: Date N/A Time N/A Out:l Date 3/21/07 Time 20l00_

Zone 2 - Full Volume calibration.

Comments

xaminer: Thomas Brown

Level: Il

Date: 3/21/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Level M

Date: 4/11/07

Page 11 of 11




Examination Report, R-179
'N4F-NV, RPV Nozzle-To-Head Weld



2\ RPV Nozzle Ultrasonic Examination  {3(j 257
| Summary Sheet N
. u
AREVA
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Qutage: Cycle 14 ISI Report #: ﬁ /77
Component Number: N4F-NV Component Description: N4 Nozzle o Vessel Weld System: RPV
Code Category: 8-D Code item: B3.90 Code Class: 1 Material: CS
ISQ / Drawing(s): 2-CHM-2046-C-01 & 2-1S1-0269-C-01
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
NUT79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-1$1-850 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5
Calibration Sheets Exsarr‘n E:ata |ndicsar:iont Data Exam Results
ee’s eels &XINo Recordable Indications
N4FNV-CDS1 N4FNV-EDS1 [[JRecordable Flaw Indications
N4AFNV-CDS2 (acceptable flaw evaluation)
N4ENV-CDS3 [OReportable Flaw Indications
N4FNV-CDS4 (unacceptable. flaw evaluation)
N4FNV-CDS5
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vesse! surface in both the axnal {radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

In accordance with UT procedure 54-1S1-850-06 and the referenced TVA/ EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N4 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
40°S -120° Biend Radius
40°S +120° Blend Radius
60°S +(35°-67°) Vessel

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the examination volume
obtained to 44%. Refer to coverage sketch(s) and worksheet for a description of the scanning volume, examination
caverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section X!, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the wel /p s 2" on each side.

Prepared by: Bret Flesner . Reviewed by(’%ﬁw }“““"k .
Signature: /)47 Fy/ 4y v"‘\_ Date: 4/17/07 Signature; Date: 4/17/07
Customer: Matt Welch Lo | ANIE !7(‘:? .
Signature: (A2 et e DAtE L Signature: W Datey (07
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Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

AN

AREVA
Utility: TVA - | Site: Browns Ferry Nuclear Plant o | Unit: 2 | Outage: Cycle 14 RFO
Examination Data Sheet Number: N4FNV-EDS1 18] Report Number: ~<r79

Component ID: N4F-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Information

1SQ / Drawing Number: 2-CHM-2046-C-01, 2-151-0269-C-01 W, Location: Nozzle Boss (Rnozzie)

¢ Lo Location: Nozzle TDC

Examination Limited: XYes [[INo Coverage Sheet Number(s): N4AFNV-CWS1

Scan Information

Examination Procedure: 54-1S1-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius
Angle/ ” I i . i Thermometer Scan - Recordable - Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Gain Scan Limited Indication(s) Data Sheet # \nitials
40° /s -120° N4FNV-CDS1 312107 1755 78°F VH-9525 66.0 dB Oyes KNo OyYes XNo N/A 1B
40° /s +120° N4FNV-CDS2 3/21/07 1814 78°F VH-9525 66.0 dB Cyes BNo Cves ) KXNe . NA TB
NA / N/A N/A N/A N/A N/A NiA N/A [yes [No Oves [ONo N/A N/A
NA / N/A : N/A N/A N/A N/A N/A N/A .Oyes [ONo OYes [ONo N/A N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Sheil
Angle/ A . Thermometer . _ Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication{s) Data Sheet # nitials
60°/s | £35°to67° N4FNV-CDS3 3121107 1832 78°F VH-9525 71.0dB Oyes ENo | OvYes KNo N/A : B
N/A ¢ N/A N/A N/A N/A N/A N/A N/A [Oyes [ONo | yes [ONo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface; OD Vessel Shell
Angle/ ! — Calibration " Thermometer . - Recordable ! Indication . Examiner
Mode Zone : Beam Direction Shest # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) | Data Sheet# | Initials
60°/RL 1 . XIRadial [JCirc | N4FNV-CDS4 3/21/07 1903 78°F VH-9525 76.0dB Kyes ONo | Oyes [XNo N/A T8
60°/RL 2 : HRadiat [JCirc N4FNV-CDS5 3/21/07 7 1936 78°F VH-8525 78.0dB Rves [(No | OYes XNo N/A B
60°/RL 1 [JRadial & Circ N4FNVY-CDS4 3721/07 1903 78°F VH-9525 76.0dB Kyes [ONo ' [JYes XNo N/A 1B
60°/RL 2 [Radial [XCirc N4FNV-CDS5 3/21/07 1936 78°F VH-8525 78.0d8B . KYes [ONo i OYes [XKNo NIA T8
Comments:
. Examiner: Thomas Brown l Levei: Il Date: 3/21/07 Examiner: N/A Level: NJ/A  Date: N/A
SignatereN o——p 2 R Signature: '
Exahfiner: N/A / Level: N/A | Date: N/A Examiner: N/A Level: NJA | Date: N/A
Signature: 4 [, , Signature:
AREVA Review: &dam Conti Level: Il Date: 4/11/07
Signat PETS
A . Page 2 of 11
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N

AREVA

" RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry

[ unit: 2

| Weld ID: N4F-NV

I Coverage Worksheet #: NAFNV-CWS1

Outer 85%-t |

1S| Report #: /2/FF

Axiaf scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due o nozzle
configuration. :

In the circumferential scan direction the outer 85%-t is examined with the
same vessel procedure as above and typically limited due to nozzie
configuration. To achieve additional coverage in the circumferentiat
scan direction a second examination is performed with a procedure
demonsirated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzie
inside-radius technique provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzie blend.

Axial Scans

Circumferential Scans

100%-¢

Inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examinalion Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

*Required Examination Volume: 45.0%inches

Plnner 15%-t Examination Volume: 5.8%inchs

SQuter 85%-t Examination Volume: 39.2%inches.

60°RL axial scan limited: IYes [INo

FCoverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: PdYes [[INo

Description of Limitation: Nozzle Blend Radius

inner 15%-t Exam Limited: [ JYes

XNo

Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 24.3%inches

Description of Limitation: N/A

FOuter 85-t% Volume Achieved: 11.2%inches

Finner 15%-t Volume Achieved: 5.8%inchs

“Percentage of Axial Coverage: 54% / (49%)*

B+AX100=C

Total Circumferential Examination Coverage: 38%

(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

(C+N)+2X 100 =1L

‘Total Ex7|_ination Coverage: 44%

NOTE: *Axial scan coverage of 49% includes the insulation su{ ri'ring limitatiog. *Tatal Examination Coverage” of 44% also takes inta account this limitation.

Prepared by: Bret Flesner Date: 04/17/07 | Review&d byyAdam Conti £* Date:04/17/07 '
// e \2«4 s Page 3 of 11 |
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TITLE R ! '7@

DRAWN BY DATE
Bret Flesner 04/17/07 N4FNV-CPS1 4 OF 11
- - — ,. 'rl ,) 6 p)
\.i ol

DESCRIPTION
Browns Ferry N4 Nozzie-to-Shell Weld Coverage Plot
PAGE

Nozzle-to-Vessel weld examination coverage for axial (radial) scan

Total area of examination volume: 45.0 sq. in. (TVA supplied) .
Total area of examination volume achieved: 24.3 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned. _

Insutation Suppor Ring

"D
e Lt
22ty 2w

Horizontal Sheli
Weld

<0

E 2
@ moar
Zr

49




DESZRIPTION
AN Brownn Farry Na_Nazt]o-1o-Shall Wald Covarags Plot
AP\ A |DRGWN BY DATE TTLe y-ra
Brnt Flaanar 041707 NaFNV-CPS2 5 OF 11

Inaulation Support Ring

-

Nozzlo-to-Veasal weld axamination coverage for circumferential acan

Total area of examination volume: 45.0 aq. in. (TVA supplied)
Total area of outer 85%-t axam volumn achloved: 11,2 sq. In,
Total area of inner 15%-t volume: 5.8 aq. In.

Total area of inner 15%-t axam volume achloved: 5.8 8q. In.

Scan limlted due to |iftaff causod by tha nozzie biend radius,
100% of the acconaible aurfaco acanned.

[nnar 15%-t araa examinad from the
bland with Supplament 5 techpiques,

fCr77
000363

Monzonue Bhell
v’ .




£

Contact can not be maintained on horizontal weld due to weld crown.

DESCRIPTION
A Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot This area = 61 sq. in. of limitation. - N .
AR E VA |DRAWN BY DATE TITLE PAGE A . . C ; } {‘i : ) A4
. Bret Flesner | 04/17/07 | N4FNV-CPS3 | 6 OF 11 rea to be scanned (yellow area): 1278 sq. in. M
- - 66sq. in. of limitation = 5% limitation of radial coverage.

(66 /1278 = 5%)

Insulation Support Ring

\

=10 and +10° skews

\

Teansdueer with Q°, =

rizontal Shell Weld

Required scan area to achieve
coverage shaded in yellow.
1278 sq. in.

/
R-Nozzle ~.

; » \
\ \..-— Weld
7 A~ N\
{ \ \
[ ‘ e) |

: 6‘3 ID (Rho
Y ‘\,__

I

| e

=

Insulation




IX Reactor Pressure Vessel £20265
REVA Manual Ultrasonic Calibration Data Sheet
Ety: TVA' o B ‘ Site: Browr;s Ferry Nuclear Plant l Unit: 2 H l Outage: Cycle 14 RFO
Calibration Data Sheet Number: N4FNV-CDS1 ISI Report Numr‘nt.)er:“m /?/ 7‘f .
—(;ﬁpo'nent ID N4F-N\;w o B Component Description: N4 Nozzle-to-VésseI Weld
Eian;ihation Procéaure:_ 54-131-850-06 T : Abplicable SDCN(s): 30-9044520-000
Ultrasonic instrument : Transducer
Manufacture: Staveley' Manufacture: KBA - Model: Benchmark 895:600
Model:.gt.anic 136 T Serial Number: 00X1XC Fre;wency: 2.25 MHz )
Serial Number: 7031 sze£ 0.5"x 1.6" Shape: Rec{aﬁgl‘;
Linearity Sheet No.: LDS4 #of Eiémehté: 1 : Conﬁguratibn: Single
Instrument Settings Refracted Angle: 40° Measured Angle-:m40°
w Range: 15..(_)". X Sound Pa_nth DDe‘_pt;h__ L Skew Anglet -12Q° Measured Skew Angle: -120°
g Delay: 1.70" a ‘ Mode: Shear Radius: 3.8" -
Veloc1E_0_127 in/ pS | Cable Type: RG-174 Length: 12' 4 Intermediate Connectors: 0 ]
Display: Filt2 ; m\.l.er'ification Block |
% Frequency: 2.25 MHz Type: CS Rompas o SIN: 791413 o
Reject: Off Reflector: 1" Radius 2" Radius
Pulse Width: 222 nS o SWeep: 0.6 div. 1.3 div.
Damping: 00 Q b. o ) Amplltude 70 %FSH . 80 %FSH
Mode: [Pulse Ecno_" [(IDual o “Gain | 30.6 dB " 306d8
g Rep Rate: 25'<'Hz> - o Basic Calit;fation Block
é Pulser: [1150v  [J300V (*Sonic 137 only) Blﬁo—ckth BF-18 Material: Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thicknes:?: 6'0", with 0125" Clad | Diameter: Flgt
The Sonic 136 has a fixed pulser voitage. Temperature: 75 °F Therm. SN: VH-9525
Couplant: Ultragel |1 Batcﬁ No:.:‘ 05325 o
B Reference Sensitivity Information )
Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 58.0dB
Cal In: Date 3/21/07 Time 1450 | Check: Date 3/21/07 Time 1754 Check:“Date N/A Time N/A Out: Déte 03/21/07 Time 1952
Comments - o
Qxaminer: Thomas Brown Level: 1l | Date: 3/21/07 | Examiner: N/A Level: N/A | Date: N/A
N B Signature
| Level: 1l | Date: 4/11/07 N Page 7 of 11




A

AREVA

Reactor Pressure Vessel N

’)JG

Manual Uitrasonic Calibration Data Sheet

‘Jtlhty TVA

Site: Browns Ferry Nuclear Plant

l Unit: 2

Outage: Cycle 14 RFO

Callbratlon Data Sheet Number N4FNV CDS2

IS| Report Number:

R

Component ID: N4F-NV

Component Descnptlon N4 Nozzle-to- Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

UItrasonlc Instrument

Transducer

Mannfacture: Staveley

Model: Benchmark 892 600

Manufacture: KBA

Model: Sonic 136

Serial Number: 7031

Llneanty Sheet No LDS4

Instrument Settmgs

Range: 15 0" .Sound Path []

Delay: 1.70"

Serial Number: 0111PK

Frequency: 2.25 MHz

Size: 0.5"x 1.0"

Shape: Rectangle

# of Elements: 1

Configuration: Single

Refracted Angle: 40°

Measured Angle: 40°

Depth

Skew Angle: +120°

Measured Skew Angle: +120°

Mode: Shear

Radius: 3. 8"

" RANGE

Velocity: 0.127 in / pS

Cable Type: RG-174 Length: 12

Inlermedlate Conneclors: 0

RCVR

Display: Filt2 Verification Block

Frequency: 2.25 MHz T;pe (O] Rompas S/N: 79:;113

AReject: Off Reflector: 1" Raeius ZThadins

Pulse Width: 222 nS Sweep: - 0.6 div. 1.3 div.

Damping:‘ 500 Q R Amplitude: 70 %FSH 80 %F-SH

Mode: [JPulse Echo - [JDual Gain: 30.6 dB a 30.6 dB
é Rep Rate: 2kHz | Basic Calkibmration Block
§ Pulser: [1150V  [J300V (Soric 137 oniy) Block ID: BF-18 Material: Clad C$

The Sonic 136 has a fixed pulse

*Pulser voltage adjustable with the Sonic 137 instrument only.
r voltage.

Thickness: 6.0” with 0.125" Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN. VH-9525

Couplant: U|tragel i

Batch No.. 05325

Reference Sensmwty Information

Reflector: 1D Notch

Sweep: 5.2 div

Amplltude 80 %FSH

Gain: 58.0dB

Cal In: Date 3/21/07 Time 1454

Check: Date 3/21/07 Time 1813 Check: Date N/A Time N/A

Out: Date 3/21/07 Time 1954

Comments

} -xaminer. Thomas Brown

Level: Il

Date: 3/21/07 | Examiner: N/A

Signature

Level: N/A | Date: N/A

Level: It

Date: 4/11/07

Page 8 of 11




A

REVA

Reactor Pressure Vessel
“Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

i Uﬁit: 2

Calibration Data Sheet Number: N4FNV-CDS3

ISI Report Number

7179

QOutage: Cycle 14 RFO

Component ID: N4F-NV

Component Descnpnon: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture; KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XB

Frequency: 2.25 MHz

Serial Number: 7031

Size: 0.5"x1.0" .

Shape Rectangle

Linearity Sheet No LDS4

Instrument Settmgs

# of Elements: 1

Conf guranon Single

Refracted Angle: 60°

Measured Angle 59°

" FEan-geZOO XSound Path [:]Dt;pthA ‘ | Skew Angle: +35° to 67° Measured Skew Angle: N/A

% Delay: 1.09” Mode: Shear Radius: Flat )
Velocity: 0. 127 in/ pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
E;I'éplay Filt2 Verlflcatlon Block )

g Frequency 2. 25 MHz - Type: CS Rompas S/N 791413 B N
Re|ect Off Reflector: 1" Radius 2" Radius

.—-~ Pulse Wldth 222nS—— o Sweep: 0.6 div. 1.1 div.

Dampmg 5000 Amplitude: 70 %FSH 86—;/;3FSH
Mode: XPulse Echo E]Dual “ Gain: 246 dB 246 dB

i | Rep Rate: 2kHz Basic Calibration Block _

é Block ID: BF-18 Material: Clad CS

Pulser: [J150v  [J300V (*Sonic 137 only)

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter; Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultrage! Il

Batch No.: 05325

Reference Sensitivity Information

Reﬂector ID Notch

Sweep 5. 8 div

Amplitude: 80 %FSH

Gain: 64.6 dB

Cal ln Date 3/21/07 Tnme 1500

Check Date 3/21/07 Time 1831

Check: Date N/A Time N/A

Out: Date 3/21/07 Time 1956

Comments

‘xammer Thomas Brown Level: Il Date: 3/21/07 | Examiner: N/A Level: N/A | Date: N/A
Qy%?m ) 8 Signature
/S\ZE;/Q Rew#/Adam % { Level: Il | Date: 4/11/07 Page 9 of 11
FpnAl [ )
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A

Reactor Pressure Vessel

Manual Ultrasonic Calibration Data Sheet

REVA ord :
tility: TVA ' .- | Site: Browns Ferry Nuclear Plant Unit: 2 I Outage: Cycle 14 RFO
Calibration Data Sheet Number N4FNV-CDS4 ISI Reporl Number 7?/7‘7a

Component |D: N4F7NV

Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Appllcable SDCN(s): N/A

Ultrasomc Instrument Transducer

Mén]é&ﬁre Sta;e;i;;— D - Manufacture: RTD Model: TRL2-ST i
Model: Sonlc 136 ” Serial Number: 07-304 ' Frequency: 2MHz ]
Serial Number: 7031 _ Angle: 60° . ‘ Measured Angle; 61"
Lmeanty Sheet No LDSd ‘Mode: Refracted Longitudinal ' Size: 2(24x42)mm ]
) Instrument Settlngs - Focus: FS~125mm ‘ Squint Angle: 5° -
w Range 8 00" ZISound Path DDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
é Delay: 1.38" C;nle lTy[.)e: RG-174 Length 12' Intermec_ilate Connectors 0

Velocity: 0.230 in / uS ) Verification Block

Display: Filt 2 Type: CS Rtu)m“pas S/N: 791413
g Frequency: 2.25 MHz mr.?eflector: 1" Radius . 2" Radius
i Reject: Off Sweep: 12dv. | 2.5 div.

. Pulse Width: 222 nS _A_m-nhtude; 25 %FSH 80 %FSH

Damping: 500 Q Gain:| 52.0 dB 52.0 dB
« | Mode: [Pulse Echo . .-é‘bual Basm Calibration Block o
§ E}p Rate: 2kHz Block 1D: BF-18 Material: Clad CS
« —P_ng;r [:]1;6\_/_@;(_);/——(—'30mc 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat

‘Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 75 °F Therm. SN: VH-9525
Sonic 136 has 2 fxed pulser voliage. “(St;uplant: Ultragel 1l Batch' ;Io.: 05325
Referénce Sensitivity Information

Reflector: 1/4-t SDH Sweep: 3.8 div . Amplitude: 80 %FSH Gla}n: 58.4 dB _
Cal in: Date 3/21/07 Time 1505 Check: Date 3/21/67 Time 1902 | Check: Date N/A Time N/A ' Out: Date 3/21/07 Time 1958_

Zone 1 - Near Surface calibration.

Comments

Date: 3/21/07 | Examiner: N/A
Signature

Level: N/A | Date: N/A

xaminer: Thomas Brown Level: Il

AREVA Revi Level: Il)

Date: 4/11/07

Page 10 of 11




A

REVA

tlllty TVA

Callbrahon Data Sheet Number:- N4FNV~CDSS

Reactor Pressure Vessel €
Manual Ultrasonic Calibration Data Sheet

”~ f)f'a

-.Iul_;og

. Slte Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

IS| Report Number:

K179

Component ID: N4F-NV

Component Descnptlon N4 Nozzle-to-Vessel Weld

Examination Procedu.re: N-UT-78 Rev

ision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument.

Transducer

Manufacture: Staveley

Manufaclure RTD

Model: Sonic 136

Serial Number 07- 304

Model: TRL2-ST

Frequency 2 MHz

Serial Number: 703|

Angle: 60°

Llneanty Sheet No.: LDS4

Instrument Settlngs

| Mode: Refracted Longltudlnal

Measured Angle; 61°

Size: 2(24x42)mm

Focus: FS~125mm

Squint Angle: 5°

Shape: Rect.

Configuration: Dual - SBS

PULSER

" Range 18.0" XSound Path E]Depth # of Elements: 2

% Delay: 1.38” Cable Type: RG-174 ALen.gAth' 12 |ntermediate Connactors: 0
Velocity: 0.230 in/ pS Verification Block
Display: Filt 2 Type CS Rompas SIN: 791413

% Frequency: 2.25 MHz - .é;-ﬂector: 1" Radius 2" Radius

i Re]ect Off .Sweep: 0.5 div. 1.1 div.
Pulse Width: 222nS © Amplitude: 25 %FSH 80 %FSH
Damping: 500 (_)_ . Gain: . 52.0dB 52.0dB
Mode: [JPulse Echo [XDual | Basic Callbratlon Block -----
Rep Rate: 2kiHz - Block ID: éF-18 Matenal Clad cs

Pulser: []150v ]300V  (*senic

137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

‘Probe voitage is adjustable with the Sonic 137 instrument. The

Temperature: 75 °F

Therm. SN: VH-9525

Sonic 136 has a fixed pulser voltage. - :
onic 136 as 2 fxed pulser volaoe Couplant: Uttragel I Batch No.: 05325
Reference Sensmwty Information
Reflector: ID Notch Sweep 6 3 dIV Amplitude: 80 %FSH Gain: 73.2dB

Cal In: Date 3/21/07 Time 1507

Check: Date 3/21/07 Time 1935

Check: Date N/A Tlme N/A

Qut: Date 3/21/07 Time 2000

Zone 2 - Full Volume calibration.

Comments

xaminer: Thomas Brown
i

2,

Level: lI Date: 3/21/07

Examiner; N/A
Signature

Level: N/A | Date: N/A

Level: Il Date: 4/11/07

Page 11 of 11
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Examination Report, R-156
N5A-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination

L i ry ™
‘\,,“f{:}.‘,; ‘

reportable indications.

- Summary Sheet
Utitity: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 1S| Report #: R/5é
Component Number: NSA-NV Component Description: N5 Nozzle to Vessel Weld System: RPV
Code Category: B-D. Code ltem: B3.90 Code Class: 1 Material: CS
ISO / Drawing(s): 2-CHM-2046-C-01 & 2-1SI- 0271-C—O1
Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-151-850 06 30-9044520-000 | Modeling Report: IR-2003-19 Section 6 -
Calibration Sheets Exsi;nrr‘n E::la lndic;::; sDl:ata Exam Resulis
‘ ee BdNo Recordable Indications
NSANV-CDS1 NSANV-EDS1 NA [ORecordable Flaw Indications
N5ANV-CDS2 (acceptable flaw evaluation)
NSANV-COS3 [JReportable Flaw Indications
NSANV-CDS4 (unacceptable flaw evaluation)
NSANV-CDSS |
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no

In accordance with UT procedure 54-151-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N5 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
35°S 68° Blend Radius
35°S +68° Blend Radius
60°S +30° to 64° Vessel Shell

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv}{G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)}(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL and 60°S examinations were limited due to the nozzle configuration, mirror insulation, and an
insulation support ring which reduced the examination volume obtained to 27%. Refer to coverage sketch(s) and
worksheet for a description of the scanning volume, examination coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the Wﬁ}d plus ‘/z” on each side.

Prepared by: George Chapman i Rewewed b m Con 5 .
elch S '-,_'". . . K4 .o = . /, —— AN"
| Signature / il /7// (e~ | Date: /” S Signature: ﬁ/té &DA Date: 5/ 2(27
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Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

[ Unit: 2
IS{ Repord Number: /5 ¢£ :
L Component Description: Nozzle-to-Vessel Weld
Examination Information _
W, Location: Nozzle Boss (Rnozzle)
Coverage Sheet Number{s): NSANV-CWS1
Scan information )

Utility: TVA
Examination Data Sheet Number: NSANV-EDS1
Component 1D: N5A-NV

"] Outage: Cycle 14 RFO

| Site: Browns Ferry Nuclear Plant

ISO / Dfawing Number: 2-CHM-2046-C-01, 2-1S1-0271-C-01 | L Location: Nozzle TDC

Examination Limited: XYes [No

In-vessel feedwater piping end bracket attachment welds observed on the vessel ID surface during the 60°RL Zone 2 circumferential scans.

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius
Angle/ T . Thermometer Scan L Recordable Indication - | Examiner
Mode Skew Calibration Sheet # Date Tlmg Temp S/N: Gain ! Scan Limited Indication(s) Data Sheet # Initials
35°s -68° NSANV-CDS1 03/14/07 1807 80°F VH-9525 650 dB | Oves XNo [Jyes KiNo N/A GC
35°S +68° NSANV-CDS2 03{14/07 1752 80°F VH-9525 65.00B | [Jves RNo | [lves ENo N/A GC
NA N/A N/A N/A N/A N/A N/A  NIA OYes [ONo [dves [No N/A N/A
NA N/A N/A N/A N/A NIA N/A N/A OYes EINo Ovyes [ONo NIA N/A
Examination Procedure: 54-1S1-850-06 Applicable SDCN's. 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ . . Thermometer . o Recordable Indication Examiner
Mede Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Shest # Initials
60°S 130° to 64° N5SANV-CDS3 03/14/07 1726 80°F VH-9525 70.0dB Ryes [ONo | [dYes &No N/A GC
N/A N/A N/A N/A N/A N/A N/A N/A [(dYes [INo | OYes [INo N/A N/A
Examination Procedure: N-UT-78 ravision 4 Applicable SDCN's; N/A Scan Surface: OD Vessel Shell
Anglef . Calibration . Thermometer ) L Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # initials
60°/RL 1 KRadial {JCirc | N5SANV-CDS4 0314107 1638 80°F VH-8525 78.0dB Kyes {ONo | Cdves XNo NIA B
60°/RL. 2 BXRagial [JCirc | N5SANV-CDS5 03/14/07 1716 80°F VH-8525 76.0 dB Ryes [ONo | ClYyes [XNo N/A B8
60°/RL 1 [IRadial BJCirc | NSANV-CDS4 03/14107 1638 80°F VH-2525 78.0dB Kyes [ONo | CdYes &No N/A B
B60°/RL 2 [OJRadiat KCirc | N5SANV-CDS5 03/14/07 1715 80" F VH-9525 76.0dB RYes [OINo | OYes XNo N/A T8
Comments:

B60°RL radial, 60°RL circumferential, and 60°S examinations limited due to insulation support ring below nozzle. See coverage plots and worksheet for additional details.

Examiner: George Chapma Level: i Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
Signature; @(,._// Signature: : L
7 Level It Date: 03/14/07 Examiner: N/A Level: NJA | Date: N/A
~ Signature;
AREVA Review: A ¢ Level: Il Date: 03/23/07
Signature -
S~ Page 2 of 12
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RPV Nozzle-To-Shell Weld |
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N5SA-NV Coverage Worksheet # NSANV-CWS1 | IS| Report # A5
Axial scans are performed with a procedure for the examination of
Inner _ vesse! shell welds. This procedure has been demonstrated for detection
15%-t Quter 85%-t . of flaws Jocated throughout the entire weld thickness. Coverage
. obtained during axial scans is fypically limited due o nozzle
configuration.
in the circumferential scan direction the outer 85%-t is examined with the
: same vesse! procedure as above and typically limited due to nozzie
et ; configuration. To achieve additional coverage in the circumferential
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzle
inside-radius fechnique provides additionel coverage since the
component is modeied and scanning is performed with several search
\ units from the nozzle blend.
Axial Scans Circumferential Scans
100%-t Inner 15%-t Outer 85%-t
Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-1S1-850-06 Examination Procedure; N-UT-78 Revision 4
"Required Examination Voiume: 44.9%inches PInner 15%-t Examination Volume: 5.1inchs ®Outer 85%-t Examination Velume: 39.8°Inches.
60°RL axial scan limited: XJYes [ INo “Coverage Obtained by Modeling: 100% 80°RL Outer 85%-t Exam Limited: [JYes [ ]No
Description of Limitation: Nozzle Blend Radius & Inner 15%-t Exam Limited: XYes [[JNo Description of Limitation. Nozzle Blend Radius
Insulation Support Ring
"Total Axial Volume Achieved: 24.2% inches Description of Limitation: Insutation Support Ring FOuter 85-t% Volume Achieved: 7.7°inches
Finner 15%-t Volume Achieved: 5.1%nchs
© Percentage of Axial Coverage: 54% *(36%) “Total Circumferential Examination Coverage: 29% *(18%)
B+AX100=C , (F+H)~AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 42% *(27%)
©(C+H+2X100=L ‘
NOTE: *Scan coverages shown in paretheses include limitations caused by mirror insulation and insulation support ring.

Prepared by: Bret Flesner Date: 03/23/07 | Reviewefl by: Ad c'hti Date:03/23/07 - '
phodidy = A Page30of12{ -,
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- DESCRIPTION ’
£ Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
s+ | DRAVWN BY DATE TTLE PAGE
Bret Fiesner 03/2307 NSANV-CPS1 4 0F 12

- Nozzle-to-Vessel weld examination coverage for axial (radial) scan

Total area of examination volume: 44.9 sq. in. (TVA supplied)
Total area of examination volume achieved: 24.2 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

RO
AR - TRL2ST
204 x 420

4.2in.

Rret

AR oW A e At
C\j‘\} n.:' {




: DESCRIPTION
f‘?‘zf., Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot ' 5 [a
R . |oraWN BY DATE TITLE PAGE / g A
Bret Flesner 03/23/07 NSANV-CPS2 50F 12 )
£ .‘}f‘: '.)”74
iU

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 44 9 sq. in. (TVA supplied)
Total area of outer 85%-t exam volume achieved: 7.7 sq. in.
Total area of inner 15%-t volume: 5.1 sq. in.

Total area of inner 15%-t exam volume achieved: 5.1 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

Inner 15%-t area examined from the
blend with Supplement 5 techniques.

RTD
80'RL - TRL2T

2424 ¥ 4mm

4.2in.
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DESCRIPTION - . {,é,
Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot o e (&
. [orAwN BY WDATE TTE ?,AGE 60°RL Scan Limitations [{
| BretFlesner | 032307 | Nsanv.cpss | soF 12 Radial Scan Area (Yellow) = 1365 sq. in.

Area of radial scan limitation (Red) = 438 sq. in.
Circ Scan Area = 229 sq. in.
Area of circ scan limitation = 69 sq. in,
438 / 1365 = 32% radial scan limitation
69 / 229 = 30% circumferential scan limitation

*above percentages do not include the limitation caused by the nozzie
configuration. The total examination coverage achieved combining all
limitations is shown on the Coverage Caiculation Worksheet.

Transuuces with 0
-1V ang <1 skaaa

R-Nozzle .

Mirror Insulation




DESCRIPTION .
Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot ﬁ |5C:
N DRAWN BY DATE TITLE PAGE
Bret Flesner | 03/2307 | NSANV-CPS4 | 7OF 12 )

60°S Scan Limitation
60°S Scan area (Yellow) = 527 sq. in.
A _ 60°S Scan limitation (Red) = 141 sq. in.
B 141/ 527 = *27% 60°S scan limitation
Using Figures 6-3 & 6-4 of the modeling report it is estimated that the 60°S
makes up 62% of the inner 15%-t coverage. The 35° S examination was

not fimited since scanning is performed from the biend.
27 x 62%= *17% combined 60°S and 35°S scan limitation.

*above percenlages do not include the limitation caused by the nozzie
configuration. The total examination coverage achieved combining all
limitations is shown on the Coversge Calculation Worksheet.

Weld

\

Insulation Subpé‘rt"Ring |

Mirror Insulation
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

i
v

r,oe
U

[

‘Ulility:TV

Site: Browns Ferry Nuclear Plant

u

nit; 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: NSANV-CDS1

ISt Report Number:

K156

Component ID: N5A-NV .

Component Description: N5 Nozzle-to-Vessel Weld

Examination Procedure; 54-I1S1-850-06 ~ 1 R

Abplicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Mode!; Sonic 136

Serial Number: 0111PV .

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5" x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrum_ent Settings

Refracted Angle: 35°

Measured Angle: 35°

, | Range: 160" [XISound Path . E]Depth .. - | Skew Angle: -68° Measured Skew Angle: -68°
% Delay: 1.27" Mode: Shear Radius: 3.1"
Velocity: 0.127 in / yS Cable Type: RG-174 Length: 12' Iintermediate Connectors: 0
Display: Filt2 Verification Block
é Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
‘ Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 5000 %« - Amplitude: 80 %FSH 65 %FSH
Mode: Pulse Echo’ [1Dual Gain: 324 dB 32.4 B
i | Rep Rate: 2kHz Basic Calibration Block
=
& | Pulser: [J150V ]300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS
.'Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6.0"with 0.125" Clad | Diameter: Flat
The Sonic 136 has 2 fixed pulser voltaga. Temperature. 75 °F Therm. SN: VH-9525
Couplant: Ultragel Il Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch ! Sweep: 5.0 div Amplitude: 80 %FSH Gain: 48.2 dB
Cal In: Date 3/14/07 Time 1435 ‘ Check: Date 3/14/07 Time 1806 | Check: Date N/A Time N/A Out: Date 03/14/07 Time 1830
Comments
. Examiner: George Chapman _ Level: | | Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: S M Signature
AREVA Review, A Level: w Date: 03/23107
Signature: = Page 8 of 12
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Reactor Pressure Vessel £
e Manual Ultrasonic Calibration Data Sheet

~A A
o

78

.UTility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

QOutage: Cycle 14 RFO

Calibration Data Sheet Number: NSANV-CDS2

I1S] Report Number:

R156

Component 1D: NSA-NV

Component Description: N& Nozzle-to-Vessel Weld

Examination Procedure:. 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Uitrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture; KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PM -~

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 35°

Measured Angle: 35°

Skew Angle: +68°

Measured Skew Angle: +68°

‘|Range: 150" [XSound Path ["]Depth

w
% Delay: 1.27" 2 ol ez Mode: Shear Radius: 3.1"
Velocity: 0.127 in / yS Cable Type: RG-174 Length: 12 Intermediate Connectors: O
Display: Filtz Verification Block
;::, Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
‘ Reject: Off Reflector: 1" Radius 2" Radius
‘ Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
| Damping: 500 Q Amplitude: 80 %FSH 65 %FSH
Mode: XPulse Echo~ - l:]pyal NI Gain: 32.2dB -32.2dB
& [RepRate: 24tz | Basic Calibration Block
é Pulser: [1150v  []300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voitage.

Thickness: 6.0" with 0.125” Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel |l

Batch No.. 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.0 div

Amplitude: 80 %FSH

Gain: 48.0 dB

Cal In: Date 3/14/07 Time 1440

Check: Date 3/14/07 Time 1751

Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1835

Comments

Examiner. Geogjge Chapman Level: Il Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: 3 } Signhature
. 4 SN -
QBEVA R.e\q_ew am Co. : g Ljevgl_-.,l.ll 7 VDka_t_e‘. 03/23/07 Page 9 of 12
ignature: " * jg, (7 ke Y : ‘ :




Reactor Pressure Vessel

- A,(- t)V*
\c '\J"

9

Manual Ultrasonic Calibration Data Sheet

.Utility: TVA

| site: -Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5ANV-CDS3

I1SI Report Number:

2156

Component ID: NSA-NV

Component Description: N§ Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture; Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial

Number; 00X1XB

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

.| Size: 0.5"x1.0"

Shape: Rectanglé.

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 60° Measured Angle: 59°
o : Range: 20.0" XISound Path  [JDepth Skew Angle: £ 30-64° . Measured Skew Angle: N/A
%9 5 Delay: 0.813" Mode: Shear Radius: N/A
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12’ Intermediate Connectors: 0
! Display: Fitt2 Verification Block
g) ' Freguency: 2.25 MHz Type: CS Rompas S/N: 99-6251
' Reject: Off Reflector: 1" Radius 2" Radius
| Puise Width: 222 nS Sweep: 0.6 div. 1.1 div.
Damping: 500 0 Amplitude: 70 %FSH 80 %FSH
Mode: [Pulse Echo [JDual Gain: 276dB 27.6dB
i | Rep Rate: 2kHz Basic Calibration Block
é Pulser: [J150v  [J300V (*Sonic 137 only} Block ID: BF-18 Material: Clad CS

‘Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125” Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel Il

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.8 div

Amplitude: 80 %FSH

Gain: 62.2 dB

Cal In: Date 3/14/07 Time 1430

Check: Date 3/14/07 Time 1724

Check: Date N/A Time N/A

Out: Date 3/14/07 Time 1840

Comments

Examiner: Geogge Chapman
Signature: }“

Level: Ii

Date: 3/14/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

AREVA Review
Signature:

Level: I}

Date: 03/23/07

Page 10 of 12




Reactor Pressure Vessel . nn50
peE Manual Ultrasonic Calibration Data Sheet -
ility: TVA _ Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: NSANV-CDS4 o ISt Report Number: B /5L
Component ID: NSA-NV : I Component Description: N5 Nozzle-to-Vessel Weldw )
Examination Procedure: N-UT-78 Revision 4 Applicable SDCN(S): N/A
Ultrasonic Instrument Transducer
Manufacture: Staveley . Manufacture: RTD Model: TRL2-ST
Model: Sonic 136 Serial Number: 07-304 - Frequency: 2 MHz
Serial Number: 703l Angle: 60° Measured Angle: 61°
Linéarity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm
instrument Settings - *° | Focus: FS~125mm Squint Angle: 5°

" Range: 8.00" [XISound Path [ 1Depth # of Elements: 2 Shape: Rect. - | Configuration: Dual - SBS
% Delay: 1.38" Cable Type: RG-174  Length; 12° Intermediate Connectors: 0

Velocity: 0.230 in / uS ‘ Verification Block

Display: Fiit 2 Type: CS Rompas S/N: 99-6251
% Frequency: 2.25 MHz Reflector: 1" Radius E Radius
¢ Reject: Off ” Sweep: 1.2 div. 2.5 div. |

Pulse Width: 222 nS ' : SR ..} Amplitude: 25 %FSH 80 %FSH

Damping: 500 Q ) ‘ Gain: 52.0dB | 52.0 dB
« Mode: [[JPulse Echo [XIDual Basic Calibration Block
g Rep Rate: 2kHz ' Block ID:; BF-18 Material: Clad CS
& Pulser: [ ]J150V [J300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat ]

“Probe voltage is adjustable with the Sonic 137 instument. The | 1emperature: 75 °F Therm. SN: VH-8525
Sonic 135 has a fxed pulsar vofiage. Couplant: Ultragel Ji Batch No.: 05325
Reference Sensitivity Information
Reflector: 1/4-t SDH Sweep: 3.8 d.iv’ Amplitude: 80 %FSH Gain: 58.0 dB
Cal In: Date 3/14/07 Time 1400 Checl; gDate 3/14/07 Time 1637 | Check: Date N/A Time N/A Out: Date 3/14/07 Time 1850
Comments

Zone 1 - Near Surface calibration.
Examiner. Thomas Bro Level: i1 Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Si 3 ).5‘, o Signature
AREVA Revietr/A " |Levet:wi |Date: 032307 '
Signature; Teaee [ ore —j R Page 11 of 12




Reactor Pressure Vessel

C003

351

Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: NSANV-CDS5

I1SI Report Number:

/56

Component 1D; N5A-NV

Component Description: NSA Nozzle-to-Vessel Weld

Examination Procedure: N-UT—78 Revision 4

Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer
Manufacture: Staveley Manufacture: RTD Model: TRL2-ST
Model: Sonic 136 ‘ Serial Number: 07-304 . Frequency: 2 MHz
Serial Number: 703! Angfle: 60° Measured Angle: 61° N
Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm
Instrument Settings Focus: FS~125mm Squint Angle: 5°
" Range: 18.0" ESouhd Path DDepth' Tf‘ A #of Elements:.z Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.38” Cable Type: RG-174  Length: 12' Intermediate Connectorg: 0
Velocity: 0.230 in / pS Verification Block
Display: Filt 2 Type: CS Rompas S/N: 99-6251
5 Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius
Reject; Off Sweep: 0.5 div. 1.1 div.
1 Pulse Width: 222 nS Amplitude: 25 %FSH B0 %FSH
Damping: 500 Q , _ Gain: 52.0dB , 52.0d8
« | Mode: [JPulse Echo KDual Basic Calibration Block .
"gJ Rep Rate: 2kHz Block ID: BF-18 ' Material: Clad CS
& Pulser: [J150v  [J300V (*sonic 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat
*Probe voltage is adjustable with the Sonic 137 instrument. The | 1 @Mperature: 75 °F Therm. SN: VH-9525
Sonie 130 has & fxed pulser volage. Couplant: Ultrage! ! Batch No.: 05325

Reference Sensitivity Information

Reflector: 1D Notch

Sweep: 6.3 div

Amplitude: 80 %FSH

Gain: 73.0dB

Cal In: Date 3/14/07 Time 1345

Check: Date 3/14/07 Time 1714

Check: Date N/A Time

N/A Out: Date 3/14/07 Time 1845

Zone 2 - Fult Volume calibration.

Comments

¢

Examiner; Thomas Brown Level: H Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A

Sig & . Signature

ABEVA Reviely . evel: lil. | Date: 03/23/07 Page 12 of 12
Signature: < »
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Examination Report, R-157
N5B-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination

[l O ARELS
N, Summary Sheet LLUUOOL
Utility: TVA - -] Site: Browns Ferry Nuclear Plant Unit: 2 QOutage: Cycle 14 I1Si Report #: R/5 7
Component Number: NSB-NV Component Description: N5 Nozzle to Vessel Weld System: RPV
Code Category: B-D ‘ Code ltem: B3.90 Code Class: 1 Material; CS
18O / Drawing(s): 2-CHM-2046-C-01 & 2-1SI-0271-C-01
Procedure Number - Proc;edvure' Reﬁsion SDCN Procedure Misc. Info
N-UT-78 . 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-ISI-856 o 06 ' i 30-9044520-000 | Modeling Report: IR-2003-19 Section 6
Calibration Sheets Exsarr:e 3:'3 Indicsa':ieoentSData o Exam Results
No Recordable Indications
NSANV-CDSH : NSANV-EDS1 NA [[JRecordable Fiaw Indications
- NSANV-CDS2 (acceptable flaw evaluation)
N5ANV-CDS3 o , [OReportable Flaw Indications
N5SANV-CDS4 = z - . . (unacoept’eble flaw evaluation)
N5ANV.CDS5
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

in accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

I N5 Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
35°S ) -68° Blend Radius
35°8 +68° Blend Radius
60°8 +30° to 64° "~ Vessel Shell

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b){2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)}(K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in 10CFR
50.55a. The 60°RL and 60°S examinations were limited due to the nozzle configuration, mirror insulation, and an
insulation support ring which reduced the examination volume obtained to 27%. Refer to coverage sketch(s) and
worksheet for a description of the scanning volume, examination coverage, and scan limitations.

This examination satisfies the requirements of ASME Section X1 {2001 thru 2003 Addenda) and was performed using
ASME Section X1, Appendix VIl gualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the we, Af\pius ¥ on each side.

Prepared by: Ggorge Chappa ) Reviewed Q%q C@?’g‘; _
Signature: /ée.‘,b /;‘éé_, | Date: 312307 | gignature: Eﬁ" P Date: 3/23/07

S(21/97

Customer: Matt Welch /. /= | ANIL
Signature: A‘f iad / ¢y led ] DRte: 3 ‘-”"/ ¢7 Signature,w Date:

Page 1 of 12
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Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA

| Unit: 2

| Outage: Cycle 14 RFO

Examination Data Sheet Number: N6BNV-EDS1

| Site: Browns Ferry Nuclear Piant

S| Report Number:

[K/57

Component {D; N5B-NV

| Component Description: Nozzle-tc-Vessef Weld

Examination Information

iSO / Drawing Number: 2-CHM-2046-C-01, 2-1S1-0271-C-01

W Location: Nozzle Boss {Rnozzle)

| Lo Location: Nozzle TCC

Examination Limited: DdYes [ INo

Coverage Sheet Number(s): NSBNV-CWS1

Scan Information

Examination Procedure: 54-1S1-850-06

Applicable SDCN's: 30-8044520-000 .

Scan Surface; OD Blend Radius

In-vessel feedwater piping end bracket attachment weids observed cn the vessel ID surface during the 80°RL Zone 2 circumferential scans.

Angle/ I ) Themometer Scan . Recordable | indication Examiner
Mode Skew Calibration Sheet # Date Time Temp | SIN: Gain Scan Limited Indication(s) ¢ Data Sheet # Initials
35°S -68° NSBNV-CDS1 0314007 - 1837 80°F VH-9526 - |} 65.0dB OYes BNo OYes [XNo N/A GC

- 35°S +68° N5SBNV-CDS2 03/14/07 ' 1620 80°F VH-9525 - 65.0d8 OYes KRNo Oves XNo N/A GC

"NA N/A N/A N/A © NiA N/A N/A N/A Cyes [ONo | OYes - ONo N/A N/A

NA N/A _N/A N/A N/A i N/A N/A N/A OYes [No OYes [ONo N/A N/A
Exarmination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-8044520-000 Scan Surface: OD Vessel Shell

Angle/ I . Themometer . - Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°S +30° to 64° NSBNV-CDS3 03/14/07 1653 80°F VH-9525 70.0dB8 Byes [ONe | OYes XiNo N/IA GC

N/A N/A N/A N/A N/A N/A N/A N/A Ovyes [ONo | [OYes [ONo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Angle/ . Calibration . Thermometer . L Recordable Indication Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain ] Scan Limited Indication(s) Data Sheet # Initials

60°/RL 1 Radial (JCirc | N5BNV-CDS4 03/14/07 1561 80°F VH-9525 78.0dB ®yes [ONo | [OYes XNo N/A B

60°/RL 2 HRadial [(JCirc | NSBNV-CDSS 03/14/07 1616 80°F VH-9525 76.0dB Ryes [ONo | OOYes XENo N/A TB

60°/RL 1 JRadial [ACirc | N5BNV-CDS4 03/14/07 1551 80°F VH-9525 78.0dB Kyes [ONo | OOYes KNo N/A TB
60°/RL 2 [ORadial KCirc | NSBNV-CDS5 ; 03/14/07 1616 80°F VH-9525 76.0dB BYes [ONo | [Cyes XNo N/A T8
Comments:

B0°RL radial, 80°RL circumferential, and 60°S examinations limited due to insulation support ring below nozzle. See coverage plots and worksheet for additional detaits.

‘Examiner. George Cpapman Level H ' Date: 03/14/07 Examiner. N/A Level: N/A Date: N/A
| Signature: /; % Signature:
Exammer Tho rov‘n Level: il Date: 03/14/07 Examiner: N/A Level: NfA Date: N/A-
_$_|gn \ Signature:
AREVA Review: Ad /" Level Il Date: 03/23/07
| Signature : :
Page 2 of 12
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‘'RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA ] Ptant. Browns Ferry

Unit: 2

Weld ID: N5B-NV

! Coverage Worksheet # N5BNV-CWS1

1S| Report#: AYS7

Inner
15%-t

Outer 85%-t

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection
of flaws localed throughout the entire weld thickness. Coverage
obtained during axial scans is typically limited due fo nozzle
configuration.

in the circumferential scan drrect:on the outer 85%-t is examined with the

\_

same vessel procedure as above and lypically limited due to nozzle
configuration. To achieve additional coverage in the circumferential

scan direction a second examination is performed with a procedure
demonstrated for nozzie inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzie
inside-radius technigue provides additional coverage since the
component is modeled and scanning is performed with several search
units from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-I1S1-850-06

Examination Procedure. N-UT-78 Revision 4

"Required Examination Volume: 44.9%inches

“Inner 15%-t Examination Volume: 5.1%inchs

®Outer 85%-t Examination Volume: 39.8%Inches.

60°RL axial scan limited: [X'Yes [ INo

“Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: XYes [ INo

Description of Limitation; Nozzle Blend Radius &
insulation Support Ring

Inner 15%-t Exam Limited: XYes [ JNo

Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 24.2° inches

Descrlptlon of Limitation: Insulation Support Ring

FInner 15%-t Volume Achieved: 5.1%inchs

HOuter 85-1% Volume Achieved: 7.7°inches

“Percentage of Axial Coverage: 54% *(36%)
B+AX100=C

“Total Circumferential Examination Coverage: 29% *(18%)
(F+H)*AX100=J

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 42% *(27%)

(C+J)+2X100=1L

NOTE: *Scan coverages shown i in p&rentheses include limitations caused by mirrer insulation and insulation support ring.

Prepar by: Bret Flesner Date: 03/23/07

ST By —

Revi _!?‘d by:

Date:03/23/07

anj}r‘Conti

Page 3 of 12




DESCRIPTION

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot

. |[orawN BY
Bret Flesner

DATE
03/23/07

TITLE
NSBNV-CPS1

PAGE
4 OF 12

- Nozzle-to-Vessel weld examination coverage for axial (radial) scan

Total area of examination volume: 44.9 sq. in. (TVA supplied)
Total area of examination volume achieved: 24.2 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
- 100% of the accessible surface scanned.

RTD
SPAL-TRL2.ST

224 42y

K177

Cal

npe
oJ J




DESCRIPTION

«m Browns Ferry N§ Nozzle-to-Shell Weld Coverage Plot
. |DRAWN BY DATE TIMLE PAGE
Bret Flesner 03/23/07 N5SBNV-CPS2 5 OF 12

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 44.9 sq. in. {TVA supplied)
Total area of outer B5%-t exam volume achieved: 7.7 sq. in.

Total area of inner 15%-t volume: 5.1 sq. in.

Total area of inner 15%-t exam volume achieved: 5.1 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

inner 15%-t area examined from the
blend with Supplement 5 techniques.

R157
£50386

4.2in. \\ |

RTD
60°RL - TRL2.ST
Z{26v 4% mm




Cuas?

OFSCRIPTION -
Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot ° N /?/ 57
DRAWN BY DATE Trme PAGE 60°RL Scan Limitations
BretFlesnér | 03/23/07 | NSBNV-CPS3 | 6OF 12 Radial Scan Area (Yellow) = 1365 sq. in.

-10° and +10" skews

—

Area of radial scan limitation (Red) = 438 sq. in.
Circ Scan Area = 229 sq. in.
Area of circ scan limitation = 69 sq. in.
438 / 1365 = 32% radial scan limitation
69 / 229 = 30% circumferential scan limitation

*above percentages do not include the limitation caused by the nozzle
configuration. The total examination coverage achieved combining all
limitations is shown on the Coverage Calculation Worksheet.

e

Transduenr with (3, -

O

R-Nozzie - \

N\

Mirror Insulation




DESCRIPTION : S

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
.. |DRAWN BY DATE TITLE PAGE
Bret Flesner 0372307 NSBNV-CPS4 70F 12

DT
A

60°S Scan Limitation
60°S Scan area (Yellow) = 527 sq. in.
60°S Scan limitation (Red) = 141 sq. in.
141/ 527 = *27% 60°S scan limitation

R157
£16288

Using Figures 6-3 & 6-4 of the modeling report it is estimated that the 60"8
makes up 62% of the inner 15%-t coverage. The 35° S examination was

not limited since scanning is performed from the blend.
27 x 62%= *17% combined 60°S and 35°S scan limitation.

*above percentages do not include the limitation caused by the nozzle
configuration. The tolal examination coverage achieved combining all
limitations is shown on the Coverage Calculation Worksheet.

e i "-’«"‘—\

Insulation Support Ring

Mirror Insulation
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- . 'Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

SO
. Lg 5\.,! ang

-

@

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number; N6BNV-CDS1

1S1 Report Number:

K157

Component ID: N&B-NV

Component Description: N5 Nozzle-to-Vessel Weld .

Examination Procedure: 54-S1-850-06

Applicable SDCN(s): 30-9044520-000

UItrasgin_ic Instrument

Transducer

Manuf_acturé: Stavelé')}:_:i_. o

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 0111PV ./

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x 1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 356° Measured Angle: 35°
" Range: 15.0° [X]Sound Path []Depth Skew Angle: -68° -/ Measured Skew Angle: -68°
% Delay: 1.27" Mode: Shear Radius: 3.1"
Velocity: 0.127 in'/ S Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
| Display: Filt2 ’ Verification Block
% Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius
. Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
Damping: 500 Q Amplitude: 80 %FSH 65 %FSH
Mode: [XJPulse Echo [JDual Gain: 32.4d8 3244d8
g : -.Rep Rate_:f"ZkHz'r-l»_—;_«: - — 1 Basic Calibration Block
;" Pulser: [J150v ADSOOV (*Sonic 137 only) - Block ID: BF-18 Material: Clad CS

*Pulser voitage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0” with 0.125" Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel I

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.0 div

Amplitude: 80 %FSH

Gain: 48.2 dB

Cal in: Date 3/14/07 Time 1435

Check: Date 3/14/07 Time 1636

Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1830

Comments

xaminer: George Chapman Level: 1i Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
ignature: Signature '
” AL fn. 7
AREVA Review;,Adam i/ Level: it Date: 03/23/07
Signature:%fr - Page 8 of 12
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Reactor Pressure Vessel 20359
~Manual Ultrasonic Calibration Data Sheet

‘Jhllty TVA —

| Site: Browns Ferry Nuclear Plant

Unit; 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N56BNV-CDS2

IS Report Number:

715457

Component 1D: N5B-NV

Component Description: N5 Nozzle-to-Vessel Weld

Examination Procedure: 54-(S1-850-06

Applicable SDCN(s). 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136 \

Serial Number: 0111PM -

Frequency: 2.25 MHz

Serial Number: 136P1200G081456 .-~ 0. .

’ Size: 0.5"x1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

# of Elements: 1

Configuration: Single

Instrument Settings Refracted Angle: 356° Measured Angle: 35°

" Range: 15.0" [XSound Path [JDepth Skew Angle: +68° ¢ Measured Skew Angle: +68°

% Delay: 1.27° Mode: Shear Radius: 3.1" N
Velocity: 0.127 in / uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2 Verification Block

5 _frequenby: 2.25 MHz~ { Type: CS Rompas SIN: 99-6251
Reject: Off Reflector: 1" Radius 2" Radius

. Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.

Damping: 500 O Amplitude: 80 %FSH 65 %FSH
Mode: KPulse Echo. []Dual Gain: 32.2dB 32.2dB

i | Rep Rate: 2kHz Basic Calibration Block

§ Puiser: [[]150V  [CJ300V  (*sonic 137 anly) Block 1D: BF-18 Material: Clad CS

_“Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel Il

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.0 div

. Amplitude: 80 %FSH

Gain: 48.0dB

Cal in: Date 3/14/07 Time 1440

Check: Date 3/14/07 Time 1619 , Check: Date N/A Time N/A

Out: Date 03/14/07 Time 1835

Comments

.E'xaminer: Gize Ch pman Level: il Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: /0 / ,fﬁz e Signature
AREVA Review: % Co Level lli | Date: 03/23/07
Signature: N/% ;I it Page 9 of 12




Reactor Pressure Vessel {10391

Manual Ultrasonic Calibration Data Sheet

tility: TVA

. .| Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: NSBNV-CDS3

IS! Report Number:

5187

Component ID: N5B-NV

Component Description: N5 Nozzle-to-Vessel Weld

Examination Procedure: 54-1S1-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Benchmark 892-600

Model: Sonic 136

Serial Number: 00X1XB .

Frequency: 2.25 MHz

Serial Number: 136P1200G081455

Size: 0.5"x1.0"

Shape: Rectangle

Linearity Sheet No.: LDS1

|# of Elements: 1

Configuration: Single

Instrument Settings

Refracted Angle: 60°

Measured Angle: 59°

RANGE

Range: 20.0" [Sound Path [JDepth

Skew Angle: + 30-64°

Measured Skew Angle: N/A

Delay: 0.813"

Mode: Shear

Radius: N/A

: Velocity: 0.127 in / pS

Cable Type: RG-174 Length: 12’

Intermediate Connectors: 0

. RCVR

; bisplay: Filt2 Verification Block
Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
Reject: Off . Reflector: 1" Radius 2" Radius -
Pulse Width: 222 nS. Sweep: 0.6 div. 1.1 div.
Damping: 500 Q- Amplitude: 70 %FSH 80 %FSH
{ Mode: IJPulse Echo [ JDual Gain: 276dB 27.6dB
g Rep Rate: 2kHz Basic Calibration Block
é Pulser: []150v  [J300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel |1

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 5.8 div

Amplitude: 80 %FSH

Gain: 62.2 dB

Cal In: Date 3/14/07 Time 1430

Check: Date 3/14/07 Time 1652

Check: Date N/A Time N/A

Out: Date 3/14/07 Time 1840

Comments

Examiner: Ge rgejpapman Level: H Date: 3/14/07 ‘Examiner: N/A Level: N/A | Date: N/A

Signature: 4/ : / .6/4/ | | Signature

AREVA Reyiew/dam Cogti Level: Il | Date: 03/23/07 |

Signature:” %% o | Page 10 of 12
T —




Reactor Pressure Vessel

AN ’-}92

[ I W,

Manual Ultrasonic Calibration Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5BNV-CDS4

ISI Report Number:

K157

Component ID: N5B-NV

Compaonent Description: N5 Nozzle-to-Vessel Weld

Examination Procedure: N—Uf—78 Révisibﬁ 4

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number; 07-304

Frequency: 2 MHz

Serial Number: 703)

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~1 25rhm

Squint Angle: 5°

PULSER

w' vRange: 8.00" Eistound Path K DDepth =1 # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS

% Delay: 1.38" " l Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velocity: 0.23Q in / uS Verification Block
Display: Filt 2 Type: CS Rompas SIN: 99-6251

§ Frequency: 2.25 MHz | Reflector: 1" Radius 2" Radius )
Reject: Off Sweep: 1.2 div. 2.5div.
Pulse Width: 222_nS Amplitude: 25 %FSH 80 %FSH
'Damping: 506“"_0‘;:}-_ R y Gain: 52.0 B 52,0 dB
Mode: [[JPulse Echo [BJDual Basic Calibration Block
Rep Rate: 2kHz "~ Block ID: BF-18 Material; Clad CS

Pulser: (]150v [J300V (*Sanic

137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel Il

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH

Sweep: 3.8 div

Amplitude: 80 %FSH

Gain: 58.4 dB

Cal In: Date 3/14/07 Time 1400

Check: Date 3/14/07 Time 1550

Check: Date N/A Time N/A

Out: Date 3/14/07 Time 1829

Zone 1 - Near Surface calibration.

Comments

Examiner: Thomas Brown Level: It | Date: 3/14/07 | Examiner. N/A Level: N/A | Date: N/A
Signature™ "/ ; /> A [ e T Signature

AREVA ng%% Level: il | Date: 03/23/07 Page 11 of 12
Signature: . £ ] _

” N
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

-

ca0a93

tility: TVA

Site: Browns Ferry Nuclear Plant Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number: NSBNV-CDS5

ISt Report Number:

R157

Component {D: N5B-NV

Component Description: N5 Nozzle-to-Vessel Weld

Examination Prooedu@_ N-UT-78 Revision4

Applicable SDCN(s): N/A

Ultrasdﬁic Instrurhent

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-304

Frequency: 2 MHz

Serial Number: 703}

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS4

Mode: Refracted Longitudinal

Size: 2(24x42)mm

_Instrument Settings

Focus: FS~125mm :

Squint Angle: 5°

PULSER

" YR"ange: 18.0" ,BSound Path I:__]Deptp - 7 # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.38" L R ‘| Cable Type: RG-174  Length: 12' Intermediate Connectors: 0
Velacity: 0.230 in / pS Verification Block
Display: Filt 2 Type: CS Rompas S/N: 89-6251
?_; Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius
® Reject: Off Sweep:_ 0.5 div. 1.1 div.
Pulse Width: 222 ns Amplitude: 25 %FSH 80 %FSH
Damping: 500Q © Gain: 52.0 dB 52.0 dB
‘Mode: [[IPulse Ec';hp? - 5Dual : 5 ) : Basic Calibration Block
Rep Rate: 2kHz Block ID; BF-18 Material: Clad CS

Pulser: {1 50V [J300V  (*sonic 137 only)

Thickness: 6.0" with 0.125" Clad

Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The
Soni¢ 136 has a fixed pulser voltage.

Temperature: 75 °F

Therm. SN: VH-9525

Couplant: Ultragel I}

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Sweep: 6.3 div

Ampilitude: 80 %FSH

Gain: 73.2dB

Cal In: Date 3/14/07 Time 1355

Check: Date 3/14/07 Time 1615

Check: Date N/A Time NI/A

Out: Date 3/14/07 Time 1837

Zone 2 - Full Volume calibration.

Comments

Examiner: Thomas Brown Level: il Date: 03/14/07 | Examiner: N/A Level: N/A | Date: N/A
W . Signature

'AREVA Revie m Conf] /7" il |- Date: 03123107

Signature: N Page 12 of 12




Examination Report, R-080
N7-NV, RPV Nozzle-To-Head Weld



: A RPV Nozzle Ultrasonic Examination

AREVA Summary Sheet £20394
Utility: TVA - | Site: Browns Ferry Nuclear Plant Unit: 2 [ QOutage: Cycle 14 IS| Report #: pﬁgé‘
Companent Number: N7-NV Compohent Description: N7 Nozzle-to-Head Weld System: RPV

Examination Procedures &  N-UT-78 rev 4 w/ revision 11 of the PDI-UT-6 qualified equipment table.
' applicable SDCN's: 54-151-850-06 w/ SDCN 30-9044520-000.

Modeling Report: IR-2003-17 Section 2 ISO / Drawing(s): 151-0408-C01

N7ZNV-CWS1 N7NV-CPS1

Calibration Data Sheets: N7NVCDS1 N7NVCD82 N7NV-CDS3 Coverage sheets: | .\v.cpgo

&XINo Reportable Indications
Examination Data Sheets: N7NV-EDS1 Exam Results: ["IReportable Indications
[JGeometric Indications

Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS

Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the head surface in both the radial and cnrcumferentlal scan directions. These examinations resulted in no
reportable indications. | SCARES e

In accordance with UT procedure 54-ISI-850-06 with SDCN 30-9044520-000 and the referenced TVA /EPRI
modeling report the following additional examination was performed. This examination resulted in no reportable
indications.

N7 Vent Nozzie Modeling Parameters
Probe Refracted Angle | Probe Skew Scan Surface
45°s +33°to 71° Shell (Head)

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv)(K) were achieved to the maximum extent possible.

The examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in
10CFR 50.55a. The 80° refracted longitudinal wave examinations were limited due to the nozzle configuration which
reduced the examination coverage obtained to 69%. Refer to coverage sketches and worksheet for a description of
the scanning volume, examination coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed
using ASME Section XI, Appendix VIif qualified personnel, procedures, and equipment as amended by the Final
Rule.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld plus 2" on each side.

Prepared by: Bret Flesner

Reviewed by: Georg
te: 03/02/07 Date: 2/07
Date: 03/0 Signature: 2%, jﬂ ate: 03/02/0

Customer: Matt
Signature: ¢«

Do T/l

ANII; , ~
Date: fffé/ﬁ 7 Signature',,g,./\/ M Date: o/, 4107

Page 1 of 9
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VA

Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

A5

Utility: TVA

T Site: Browns Ferry

[ Unit: 2

| Outage: Cycle 14 RFO

Examination Data Sheet Number: N7NV-EDS1

I1SI Report Number:

Component Description: N7 Nozzle-to-Head Weld

Component 1D. N7-NV

Examinatlon Information

1SQ / Drawing Number: |SI-0408-C01

W) Location: Nozzle Boss (Rnozzle)

| Lo Location: Head 0"

Examination Limited: XYes [[INo

Coverage Sheet Number{s): N7TNV-CPS1, N7NV-CPS2, & N7NV- CW81

Scan Information

Examination Procedure: NYA

Applicable SDCN’s: N/A

Scan Surface: N/A

Angle/ —_— . ; Thermometer Scan : - . Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Gain Scan Limited Indication(s) Data Sheet # inttials
N/A ¢ N/A N/A N/A N/A N/A N/A N/A Oves [No. | DOyes {dNo . N/A N/A
N/A/ N/A N/A N/A N/A " N/A N/A N/A - Ovyes [ONo Eyes [INo - N/A N/A
N/A/ N/A N/A N/A N/A N/A N/A NA | Oves ONo | Bves [ONo N/A N/A
N/A / N/A N/A N/A N/A N/A N/A NA  { Oves [ONo | Elves [No N/A N/A
Examination Procedure: 54-|SI-850-06 Applicable SDCN’s: 30-8044520-000 Scan Surface: OD Head Surface

Angle/ . . Thermometer . L Recordabie Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited indication(s) Data Sheet # Inttials
45°/s | £33°-71° N7NV-CDS1 03/01/07 1341 73F VH-8525 61.6 dB Oves BNo | [(lves HNo N/A GC
N/A / N/A N/A N/A N/A N/A N/A N/A Oves {OnNo | Oyes [INo N/A N/A
Examination Procedure: N-UT-78 Revision 4 Applicable SDCN's: N/A Scan Surface: OD Head Surlace

Angle/ N Calibration ) Thermometer . i Recordable Indication Examiner

Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited indication(s) Data Sheet # Initials
60°/RL 1 XRadial [JCirc | N7NV-CDS2 03/01/07 1417 73°F VH-8525 80.0 dB Ryes [ONo | [ves XNo N/A GC
60°/RL 2 RRadial OCirc | N7NV-CDS3 03/01/07 1500 73°F VH-9525 84.0 dB Myes [INo | Oves XNo N/A GC
60°/RL 1 ORadial MCirc | N7NV-CDS2 03/01/07 1417 73°F VH-9525 80.0 dB Ryes [ONo | [lves KNo /A GC
60°/RL 2 ORadial ®Girc N7NV-CDS3 03/01/07 1500 73°F VH-9525 84.0 dB Rves ONo | Oyes KNo N/A GC
Comments:

Examination limited due to nozzle configuration. See attached coverage sheets for details.
Examiner. George Chapman Level: Il Date: 03/01/07 Examiner: N/A Level: N/A Date: N/A
Signature: %/ Signature:
Examiner: N/A Level: N/A Date: NVA Examiner: N/A Level: N/A Date: N/A
Signature: Signature.
AREVA Review. Bret Flesner Level: Il Date: 03/01/07
Signature /M%’%\/
" Page 2 of 9
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°

RPV Nozzie-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Y S,

AREVA
Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N7-NV Coverage Worksheet #: NZNV-CWS1 | ISI Report #:
Axial scans are performed with a procedﬁré for the examination of
vessel shell wetds. This procedure has been demonstrated for detection
Outer 85%-t of flaws located throughout the entire weld thickness. Coverage

obtained during axial scans is typically Ifmlted due to nozzle

conﬂguratlon

in the C/rcumferential scan direction the buter 85%-t is examined with the

same'vesse! procedure as above and typically Fmited due to nozzie
configuration. To achieve additional coverage in the circumferential
scardirection a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the inner 15%-t only. The nozzie

inside-radius technique provides additiohal coverage since the
component is modeled and scanning is performed with several search
units from the nozzle biend.

Axial Scans

Circumferential Scans

100%t

Inner 15%t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 15.4%inches

" “Inner 15%-t Examination Volume: 1.8%inchs

COuter 85%-t Examination Volume: 13.67Inches.

60°RL axial scan limited: XJYes [ _JNo

“Coverage Obtained by Modeling: 100%

60°RAL Outer B5%-t Exam Limited: BJYes [ INo

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ JYes [XINo

Description of Limitation; Nozzle Blend Radius

PTotal Axial Volume Achieved: 13.22 inches

Description of Limitation: N/A

Finner 16%-t Volume Achieved: 1.8%nchs

"Outer 85-t% Volume Achieved: 6.2%inches

“Percentage of Axial Coverage: 86%

B:AX100=C

“Total Circumferential Examination Coverage: 52% -

(F+rH)z A

X100=dJ

Combined Axial and Circumferential Weld Coverage

‘Total Examination Coverage: 69%
(C+J)22X100=1L

Prepared by; Brel Flesner Date: 03/01/07

Reviewed by: George Chapman  Date:03/01/07

Page 301 9
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DESCRIPTION
29 Browns Fesry N7 Nozzle-to-Shell Weld Coverage Piot
ARE VA [ORAWNSY DATE TITLE PAGE
Bret Flesner # 03/02/07 N7NV-CPS1 40f9

Nozzle-to-Shell weld examination coverage for axial (radiai) scan

Total area of examination area: 15.4" sq. in. (*Provided by TVA)
Total area of examination area _achieved: 13.2sq.in.

Scan limited due to liftoff caused by the nozzle blend radius.

100% of the accessible surface scanned.
100% coverage obtained of the inner 15%.

RTD
B0°RL - TRL2-ST
224 x42)mm

fe——————2.97 ————

: RYD
60°RL - TRL2-ST
2{24 x 42)ymm

0

L6E007
| R




‘ESCRIPTION
A

Browns Ferry N7 Nozzle-to-Shell Weld Cov_erage Piot

ARE VA |ORAWN BY DATE
Bret Fiesner d; 03/02/07

TITLE
N7NV-CPS2

PAGE

50f9 -

- Nozzle-to-Shell weld examination coverage for circumferential scan

Total area of examination area: 15.4" sq. in. (*Provided by TVA)
Total area of outer 85%-t exam area achieved: 6.2 sq. in.

Total area of inner 15%-t area: 1.8 sq. in.

Total area of inner 15%-t exam area achieved: 1.8 sq. in.
Total area of examination area achieved: 8.6 sq. in.

Scan limited due to liftoff caused by the nozzie blend radius.
100% of the accessible surface scanned.
100% coverage obtained of the inner 15%.

Inner 15%t area ejxamined'with
Supplement 5 techniques.

Transducer with 0°,
-10° and +10° skews.

intercepts the 18,

Weld

Nozzle

. Top View

Point where sound beam

RTD
60°RL - TRL2-ST
224 x42)ynm .

e —m—me

50
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I\ Reactor Pressure Vessel 6
AREVA Manual Ultrasonic Calibration Data Sheet AU
.Jtility: TVA Site: Browns Ferry Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: N7NV-CDS1 IS Report Number:
Component ID: N7-NV - Component Description: N7 Nozzle-to-Head Weld
Examination Procedure: 54-1S1-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic Instrument Transducer
Manufacture: Staveley . | Manufacture: KBA Model: Benckmark 892-600 -
Model: Sonic 136 Serial Number: 0111PL Frequency: 2.25 MHz v
Serial Number: 136P1200G081455 .- Size: 0.5" x1.0" . Shape: Rectangle
Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single
Instrument Settings. .. - | Refracted Angle: 45° Measured Angle: 45°
" Range: 10.0" [XSound Path [JDepth Skew Angle: £33° to 71° - Measured Skew Angle: A
% Delay: 0.556" - Mode: Shear Radius: Flat
Velocity: 0.127 in/ uS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0
Display: Filt2 - Verification Block
g Frequency: 2.256MHz . Type: CS Rompas J S/N: 99-6251
Reject: Off - ' Reflector: 1" Radius 2" Radius
. Pulse Width: 222n§ .. - e N Sweep: 1.0 div. 2.0 div.
Damping: 5000 - _ Amplitude: 60 %FSH 80 %FSH
Mode: Pulse Echo [JDual Gain: 236dB 23.6dB
é Rep Rate: 2kHz . : Basic Calibration Block
é Pulser: (J1s0v  [300V (“Sonic 137 only) Block ID: BF-19 Material: CS
*Pulser vaoltage adjustable with the Sonic 137 instrument only. Thickness: 4.02 d Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 66 °F Therm. SN: VH-9525
Couplant: Ultragel Ii Batch No.: 05325
Reference Sensitivity Information
Reftector: ID Notch Sweep: 5.6 div ,/ Amplitude: 80 %FSH Gain: 38.6 dB
Cal In: Date 03/01/07 Time 0945 | Check: Date 03/01/07 Time 1340 | Check: Date N/A Time N/A Qut: Date 03/01/07 Time 1805
Comments
xaminer: George Chapman . Level: I| | Date: 03/01/07 | Examiner: N/A A Level: N/A | Date: N/A
‘ignature: /zg 2 j& Signature '
AREVA Reviéw: Bret Flesngr Level: Il | Date: 03/01/07 |
Signature: 6 Z% é! 1L Page 6 of 9
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AREVA

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

Roso

tility: TVA

Site: Browns Ferry

Unit: 2

Outage: Cycle 14 RFO

‘Calibration Data Sheet Number: N7NV-CDS2

1S| Report Number:

Component ID: N7-NV

Component Description: N7 Nozzle-to-Head Weld

Examination Procedure: N-UT-78 Revision 4 7 o

Applicable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Manutacture: RTD

Mode!: TRL2-ST -

Model: Sonic 136

Serial Number: 07-304 -

Frequency: 2 MHz

Serial Number: 136P1200G081455

Angle: 60°

Measured Angle: 61°

Linearity Sheet No.: LDS1

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

Range: 5.00° [XSound Path DDepth

.| # of Elements: 2

Shape: Rect.

Configuration: Dual - SBS

Delay: 1.38"

RANGE

Cable Type: RG-174

Length: 12'

Intermediate Connectors: 0

Velocity: 0.230 in/ uS

Varification Block

Display: Filt2 .

Type: CS Rompas

S/N: 99-6251

RCVR

Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius
Reject: Off Sweep: 2.0 div. 4.0 div.
Pulse Width: 222 n§ ~/ Amplitude: 25 %FSH 80 %FSH
Damping: 500 Gain: 51.4dB 51.4dB
Mode: [JPulse Echo [XDual Basic Calibration Block

Rep Rate: 2kHz _ Block ID: BF-19 / Material: CS

PULSER

Pulser: [J150V  [J300V (sonic 137 only)

Thickness: 4.02"

Diameter: Flat

Sonic 136 has a fixed pulser voltage. -+

‘Probe voltage is agjustable with the Sonic 137 instrument. The

Temperature: 66 °F

Therm. SN: VH-9525

Couplant: Ultragel Il

Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH Sweep: 4.0 div

Amplitude: 80 %FSH

Gain: 65.2 dB

Cal In: Date 03/01/07 Time 0905

Check: Date 03/01/07 Time 1416

Check: Date N/A Time

N/A Out: Date 03/01/07 Time 1755

Zone 1 - Near Surface calibration.

Comments

Examiner: Geojge Chaw Level: Il | Date: 03/01/07 | Examiner: N/A Level: N/A | Date: N/A
ignature: ,p /; ? . _ Signature

AREVA Reviéw: Bret Flésner Level: Il |Date: 03/01/07

Signature: ) PR Page 7 of 9




| 1'7 X — Reactor Pressure Vessel :
AREVA Manual Ultrasonic Calibration Data Sheet RO?fD
.Jtility: TVA . Site: Browns Ferry Unit: 2 Outage: Cycle 14 RFO
Calibtation Data Sheet Number: N7NV-CDS3 1S Report Number:
Component [D; N7-NV Component Description: N7 Nozzle-to-Head Weld
TExamination Procedure: N-UT-78 Revision 4 Applicable SDCN(s): N/A
Ultrasonic Instrument Transducer
Manufacture: Staveley - - . ' Manufacture: RTD Model: TRL2-ST -
Model: Sonic 136 _ Serial Number: 07-304 Frequency: 2 MHz -
Serial Number: 136P1200G081455 ' Angle: 60° Measured Angle: 61°
Linearity Sheet No.: LDS1 - . . } Mode: Refracted Longitudinal Size: 2(24x42)mm
Instrument Settings Focus: FS~125mm Squint Angle: 5°
" Range: 12.0" [XSound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.38" Cable Type: RG-174  Length: 12' Intermediate Connectors: O
- Velocity: 0.230in/4S- - Verification Block
Display: Filt 2 Type: CS Rompas S/N: 99-6251
% Frequency: 2.25 MHz . Reflector: 1" Radius 2" Radius ~
N Reject: Off L Sweep: 0.8 div. 1.6 div.
Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH
Damping: 500 Q Gain: 52.0dB 52.0dB
¢ | Mode: [QPulse Echo [XDual Basic Calibration Block
lgu Rep Rate: 2kHz . .. . | Block ID: BF-19 Material: CS
¢ Pulser: [(]150V  [J300V (*Sonic 137 only) Thickness: 4.02" Diameter: Flat
“Probe valtage is adjustable with the Sonic 137 instrument, The | 1 emperature: 86 °F Therm. SN: VH-9525
Sanic 136 han a fixed pulser vokage. Couplant: Ultrage! || Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.2 div Amplitude: 80 %FSH

Gain: 61.8dB

Cal In: Date 03/01/07 Time 0927 Check: Date 03/01/07 Time 1459 | Check: Date NV/A Time N/A

Comments

Zone 2 - Full Volume calibration.

xaminer: George Chapmap - Level: Il | Date: 03/01/07 | Examiner: N/A
ignaturejgy‘ /W Signature

Level: N/A | Date: N/A

AREVA Reviey Bret Flesner Level: Il |Date: 03/01/07
Signature:

L

Page 8 of 9
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A PROFILE AND THICKNESS ADSE
AREVA Exam Date: 03/01/07 UT Calibration Sheet No.: N/A
Site: Browns Ferry, Unit 2 - | ISI Report No.:
Componenf ID: N7 Nozzle g Component Description: N? Nozzle-to-Head Weld
POSITION | 00 90° | 180° | 270°
& . N i ¢ . 5 _
1 4.4" N/A N/A | N/A | CROWNHEIGHT: FLUSH l '8 l I " o '
2 43 | NA N/A | N/A | WELD CROWNWIDTH: 2.2° E E . E 3 El | ,
3 43 | NA | NA | N/A | NOMINAL DIAMETER: 4.25°1D. L B ' :
4 43 | NA N/A | N/A 4 ‘ Z
5 43 N/A N/A N/A NOZZLE HEAD '
NOZZLE HEAD
i
}
George Chapman 03/01/07 ' ' «%w—/
Prepared Byp Date Bret Flesner /M 3/02/07 PAGE 9 OF 9
Reviewed By Date '

AREVA NP, Inc., an AREVA and Siemens Company




Examination Report, R-117
N9-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination ¢ nr o
Summary Sheet -t

.l AREVA
Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 IS| Report #: 2117
Component Nu"rﬁber. NQ-ILI.\—/ Camponent Descnptlon N9 Nozzle to Vessel Weld System: RPV
.(')ode‘Category: B-D Code ltem: B3.90 Code Class: 1 Material: CS

ISO / Drawing(s): 2-CHM-2046-C- 018 2.151-0272-C-01

Procedure Number Procedure Revision SDCN Procedure Misc. Info
N-UT-78 4 NA Revision 11 of the PDI-UT-6 qualified equipment table
N-UT-79 1 NA Revision 5 of the PDI-UT-7 qualified equipment table
54-1S1-850 06 30-9044520-000 Modeling Report: IR-2006-236 Section 2
Cz.lllibrati;:)n Sheets ' ~'E‘xé'arrln Dtata lndicfsat:iont Data " Exam Results
- : : : eels CE1S_ | [No Recordable Indications
N9NV CDS1 | NONV-CDS6 | N9ONV-CDS11 NONV-EDS1 . NINV-IDS1 | [JRecordable Flaw Indications
NONV- CDS2 | NIONV-CDS7 NONV- CDS12 NONV-EDS2Z NONV-IDS2 (acceptable flaw evaluation)
NINV-CDS3 | N9INV-CDS8 .| NINV-CDS13- ) ] BIReportable Flaw Indications
N9NV-C_DS4 NSNV- CDSQ u N (unacceptable flaw evaluation)
NSNV-CDS5 NINV-CDS10
Summary:

In accordance with UT procedure N-UT-78 Revision 4, 60° refracted longitudinal wave examinations were performed
from the vessel surface in both the axial (radial) and circumferential scan directions. These examinations resulted in
the recording of 1 reportable flaw indication. Subsequent indication dimensioning was performed using UT
procedure N-UT-79 Revision 1. Final indication characterization and acceptance evaluation is provided on the
examination and mdlcatlon data sheets along with the flaw characterization and evaluation worksheet for this IS|
report.

In,accordance with UT procedure 54-1S1-850-06 and the referenced TVA / EPRI modeling report the following
additional examinations were performed. These examinations resulted in no reportable indications.

" NS CRD-HYH System Return Nozzle Modeling Parameters
Probe Refracted Angle | Probe Skew | Scan Surface
35°S £35° Blend Radius
35°G +52° Blend Radius

This ultrasonic examination was performed in accordance with the criteria of 10 CFR50.55a (b)(2)(xv)(G) and the
minimum coverage requirements of 10 CFR50.55a (b)(2)(xv){K) was achieved to the maximum extent possible. The
examination procedure requires an additional circumferential scan of the outer 85%-t which is not addressed in
10CFR 50.55a. The 60°RL examinations were limited due to the nozzle configuration which reduced the
examination volume obtained to 40%. Refer to coverage sketch(s) and worksheet for a description of the scanning
volume, examination coverage, and scan limitations.

This examination satisfies the requirements of ASME Section XI (2001 thru 2003 Addenda) and was performed using
ASME Section X!, Appendix VIl qualified personnel, procedures, and equipment.

Note: See TVA Request for Relief PDI-1 and PDI-2. Dockets No. 50-261/296, 50-327/328, and 50-0390. This relief
request reduced the area to be examined per IWB-2500-7 (a) and (b) to the weld p}us 2" on each side.

/]

ri

Prepared bygret Flesner Reviewed by:

A/lf"'/?f&ng\./ Date: 3//7/07 | Signaturg®:

Signature: i Date: ’3 7 z(: 7
Customer: Matt Welch ANIl:_ .

Signature: . %m/‘/ég“ Date 5/ 7/”7 Signdture:; - Date.s/( 2027
o ' Page 1 of 27
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A

AREVA

Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Yl

Utility: TVA

| Unit: 2

| Site: Browns Ferry Nuclear Plant

Examination Data Sheet Number: NONV-EDS1

IS Report Number: £ /{7

[ Outage: Cycle 14 RFO

Component 10: N9-NV

Component Description: NS Nozzle-to-VesseI Weld .

Examination Information

ISO / Drawing Number: 2-CHM-2046-C-01, 2-181-0272-C-01

W: Location: Nozzle Boss (Rnozzle)

[ L, Location: Nozzle TDC

Examination Limited: XIYes

[INo

Coverage Sheet Number(s): NONV-CWS1

Scan Information

Examination Procedure: 54-1SI-850-06

Applicable SDCN's: 30-9044520-000

! Scan Surface: OD Blend Radius

Angle/ | N ) Thermometer Scan s i Recordable Indication | Examiner
.. Mode Skew ! Calibration Sheet # Date Time Temp TSN Gain Scan Limited Ihdication(s) Data Sheet # Initials
i 35°/s -35° NINV-CDS1 03/15/07 1210 81°F VH-9520 856dB | [OYes [MNo [1Yes XNo - NIA BF
35°/s  +35° NSNV-CDS2 03/15/07 1220 81°F VH-9520 856 dB [Jres XNo COves XNo N/A BF
35° /s -50° NONV-CDS3 ¢ 0315/07 1230 81°F VH-9520 80.6 dB [Oyes XNo Oyes XNo N/A BF
35°/s +50° NSNV-CDS4 . 03/15/07 1240 81°F VvH-9520 . . = 80.6dB [Yes XNo COYes XNo N/A BF
Examination Procedure: NiA Applicable SDCN's: N/A ’ Scan Surface: N/A
Angle/ N . ' Thermometer e - Recordabie Indication @ Examiner
Mode Skew Calibration Sheet # Date Time l Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # - Initials
N/A 1 N/A N/A N/A N/A N/A N/A N/A "Oyes [ONo ° [dYes [ONo N/A N/A
N/A / N/A N/A N/A N/A | N/A N/A NA - Oves [ONe ; Olyes [ONo N/A N/A
Examination Procedure: N-UT-78 Revision 4 ! Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ | - Calibration ' Thermometer | : o Recordable Indication Examiner
Mode ' Zone Beam Direction Sheet # Date Time Temp SIN: _ Scan Gain Scan Limited Indication(s) Data Sheet # Initials
i 80°RL 1 KRadial [ICirc NINV-CDS5 03/15/07 1250 81°F VH-9520 80.0 dB RYes [ONo | KYes [ONo NSONV-IDS1 BF
80°/RL 2 KRadial [(JCirc | NINV-CDSB 03/15/07 1330 81°F VH-9520 84.0 dB Bdyes [ONo | Kves [ONo ° NYNV-IDSt BF
60°/RL 1 {JRadial [Circ NSNV-CDS5 0311507 1250 81°F VH-3520 80.0 dB Ryes [ONo [OYes XINo N/A BF
60°/RL 2 ORadial XCirc NINV-CDS6 03/15/07 1330 81°F VH-9520 84.0dB Ryes [INo OvYes XINo N/A BF

Comments: {Detection Examination)

Recordable indication observed during the 60°RL examination. See indication data sheets for additional details.

In addition to the typical scan limitation caused by nozzle interference an insulation support ring and associated lug limited examination coverage. See attached coverage sheets for additional details.

Examiner: Bret Flesne[ Level: Il " Date: 03/15/07 . - Examiner: N/A Level: N/A_ Date: N/A
Signature: M’%W\/ | Signature:
Examiner: N/A Level: N/A Date: N/A Examiner; N/A Level: N/A Date: N/A
| Signature: - 4 B Signature:
AREVA Review: Adagh Conti 7 Level: i Date: 03/16/07
Signature ‘7&&4"74%%7
: ‘ ) S— Page 2 of 27
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A

Ultrasonic Examination Data Sheet
“Nozzie-to-Shell Weld Examination

27

AREVA
Utility: TVA | Site: Browns Ferry Nuclear Plant ~ [ Unit:2 " Qutage: Cycle 14 RFO
Examination Data Sheet Number: NONV-EDS2 IS| Report Number:  £/{7

Component ID: NS-NV

Component Description: NS Nozzle-to-Vessel Weld

Examination Information

ISO / Drawing Number: 2-CHM-2046-C-01, 2-1S1-0272-C-01

W Location: Nozzle Boss {Rnozzle)

| Lo Location: Nozzle TDC

NMXNo

Examination Limited: [ ]Yes

Coverage Sheet Number(s): NONV-CWS1

.~ Scan Information

Examination Procedure: N-UT-78 revision 1

- Applicable SDCN's: N/A

! Scan Surface: OD Vessel Shell

Angle/ o N Thermometer Scan - Recordable Indication - Examinef
Mode Skew Calibration Sheet # Date ] Time Temp SIN: Gain Scan Limited .  Indication(s) Data Sheet # nitials
45° /s’ N/A NINV-CDS7 / N9NV-CDS8 03/16/07 0940 79° VH-9520 N/A Oyes KNo -, RYes [ONo NONV-IDS2 BF
BO°f's N/A NONV-CDS9 / NONV-CDS10 03116/07 1030 79° VH-9520 N/A Oyes XNo Xyes [ONo NENV-IDS2 BF
0°/L N/A NINV-CDS1t1 03/16/07 0915 79° VH-9520 N/A Oyes XNo Cdves [KNo N/A BF
N/AS N/A N/A N/A N/A N/A N/A N/A OYes [ONo Oyes [ONo N/A N/A
Examination Procedure: N/A Applicable SDCN's: NFA Scan Surface. N/A
Anglef N ) T Thermometer . o Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
N/A/ N/A N/A N/A N/A | NA N/A N/A OYes [ONe | OYes [ONo N/A NiA
N/A N/A N/A N/A N/A ] N/A N/A N/A OYes [ONo | (dYes [ONo N/A NIA
Examination Procedure; N-UT-78 revision 4 Applicable SDCN’s: N/A Scan Surface: OD Vessel Shell
Angle/ N Catibration . Thermometer . o Recordable Indication : Examiner
Mode Zone Beam Direction Sheet # Date Time Temp SIN: Scan Gain Scan Limited Indication(s) Data Sheet # Initials
60°/RL 1 XRadial (JCirc | NINV-CDS12 03/16/07 0920 79° VH-5520 . 800 HyYes [ONo | KYes [ONo NONV-IDS1 GC
60°/RL 2 RRadiai [JCirc [ NINV-CDS13 03/16/07 0930 79° VH-9520 840 i Ryes [ONo | RYes [ONo NONV-IDS1 GC
N/A N/A ORadial [Jcirc N/A N/A N/A NIA N/A N/A [Cyes [ONo | OYes [ONo N/A N/A
N/A N/A ORadial [JCirc - N/A J N/A N/A N/A N/A N/A [OvYes [No Oves [ONo N/A N/A
Comments: (Sizing Examination)
0° examination was performed to verify component thickness in the area_of the indication as required by the examination procedure.
60°RL examinations were performed to verify indication location prior to sizing.
i Examiner: Bret Flesner Level: il Date: (03/16/07 Examiner: N/A Level: N/A Date: N/A
Signature: /L&?—%ft/tﬂfJ ' Signature:
Examiner. George Chapman Level: Il Date: 03/16/07 Examiner. N/A Level: N/A Date: N/A
Signature: s : Signature:;
AREVA Review: Co Level: Il Date: 03/16/06
Signature —=Z2{++, <
e 1 Page 3 of 27
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AN N9 Nozzie-to-Shell Weld i1
AREVA 60°RL Indication Data Sheet (NSNV-IDS1) ~
Indication Recording {Detection Examination) i i
Radial | 115%FSH 12 | 210" | 222 |  6.30" ar ey | 828 | 48 | 55 | 66

Examiner Notes:

¢ Echo-dynamic characteristics typical of a fabncatlon type dlscontlnwty (Porosﬂy / Slag)
.0 Numerous peaks at varying depths
c Broad - wide signal presentation.

intermittently 360° below recordable levels (s 20% FSH)

» “W” dimensions measured from nozzle boss {(Rnozzle)

* “W” and metal path distances shifts slightly along iength indicating potential misorientation.

| * Indication amplitude recorded at Zone 2 scanning sensitivity

| e Indication confirmed with Zone 1 calibration at ~ 125% FSH at scan sensitivity

¢ No distinct tip diffracted signals

» Nozzle blend radius interfference prevents confirmation with 28° shear component or 0° transducer

» Length Sizing information is an estimate only. See indication data sheet N9NV-|DS2 for length and depth sizing information

» Recorded length position provided unique and defined start and end positions with >10:1 S/N ratio. Similar responses observed ;

Prepared By: Bret Flesner . ' , Reviewed by: éﬂdam onfi : _ , '
Signature:ﬂ ’ Level: I Date: 03/16/07 Signature- zxzéji? Level Il Date: 03/16/07
L T~ Page: 4 of 27




A ‘N9 Nozzle-to-Shell Weld -
‘AREVA 45° & 60° Shear Wave Indication Data Sheet (N9NV-IDS2) 217
indication Length Information (Note 1) : Indication Depth Information (Note 2)
Cpobe L ] Total | - Upper Tip Signal | Lower Tip Signal T““’“gh‘("'TV\‘;}'E')E’“e”S"’”
. , ! 2 Length | (depth) ~ (depth) :(_Note 3)
' 45° shear 12.1” 23.1” 11.07 -+ 3.01 (Note 4) 4077 - 1.06”
“ 60° shear 12.1” 22.2” 104”7 | 297" L 404" - 1.077

Note 1: Indication length information from 45° shear wave was limited due to nozzle blend radius interference. 60° shear wave data
used for flaw length evaluation purposes.

: Note 2: This indication does not provide typical upper and lower tip signal responses.' It provided signal responses indicative of
multlple small fabrication type defects. UT system resolution and indication proximity does not allow for separatlon measurements.

Note 3: Flaw depth identifies the shallowest and deepest extremities of the bounded flaw as defined in ASME Section XI, IWA-3000.
“W” and metal path distances shift slightly along length of the indication indicating that the flaw orientation is slightly non-paralle! with
the pressure retaining surface. The flaw dimensions (length and TWE in bold) identified above define the bounding rectangle that
fully contains the area of the flaw in accordance with IWA-3300 and Fig. IWA-3310 through IWA-3390. The TWE extremity (1.06") of
' this bounding rectangle is conservative compared to an estimated physical TWE of < 0.40".

Note 4. Upper tip signal difficult to obtain with 45° shear due to nozzle blend radius interference. Upper tip extremity confirmed with
60° shear.
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AREVA

N8 Nozzie-to-Shell Weld

Flaw Characterization and Evaluation Worksheet

K7

Flaw Evaluation Parameters

Nozzle ID N9
*Thlckness (UT measured OD to clad base metal mterface) 6.30”
S1 dimension (OD to upper flaw tip) . 3.01"
S2 dimension {clad base metal interface to lower flaw tlp) 2.23"
*d 0.55"
Flaw Characterization Sub;ur(fgcs g lfg)ar Flaw
*Flaw Length () 10.10"
*Flaw Depth (2a)* 1.10"
all 0.054
*a/t% 8.7%
*Allowable a / t % (0.05 o/ ) 2.2%

| Code Year Used: ASME Code, Section XI, 2001 with Addenda thru 2003

*Rounded in accordance with IWA-3200.

This flaw exceeds the acceptance criteria defined in IWB-3512-1.

Flaw orientation is characterized as slightly non-parallel with the pressure retaining surface (see indication plot on page 9). The flaw
- dimensions identified above define the bounding rectangie that fully contains the area of the flaw in accordance with IWA-3300 and
Fig. IWA-3310 through IWA-3390. The TWE extremity (1.06"} of this bounding rectangle is conservative compared to an estimated

physical TWE of < 0.40".

Prepared by:
Slgnature«% 'Level 1

N " Reviewed By Bret Flesner I _
! Date: 03/17/07 l Signature: J % ! Level: Il

Date: 03/17/07

i Page: 6 of 27




DESCRIPTION il
A Browns Ferry N9 Nozzle-to-Vessel indication Plot
AR E\v A [PRAWN BY DATE TITLE PAGE
. 70F 27

Bret Flesner- '-| .- "03/15/07 . NINV-IPS1

Weld profile is a best effort rendering.

N9 Indication plot

60°RL Detection Scan
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DESCRIPTION
A Browns Ferry N9 Nozzle-to-Vessel Indication Plot K” 7
AR E VA [pRAWNBY DATE TITLF PAGE
Bret Flesner 03/16/07 NINV-IPS2 8 QF 27

Weld profilé is a best effort rendaring.

N9 Indication plot
45° and 60° Sizing Scan

59° shear

45° shear
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DESCRIPTION V14 7
A . Browns Ferry NS Nozzle-to-Vessel Indication Plot ‘-
AREV A [DRAWNBY DATE TITLE PAGE TDC
: Bret Flesner 03/16/07 NINV-IPS3 9 OF 27
Nozzie Boss -
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AREVA

o

RPV Nozzie-To-Shell Weld

Ultrasonic Exammatlon Coverage Calculation Worksheet

Plant: Browns Ferry

Unit: 2

Coverage Worksheet #: NGNV-CWS1

ISI Report# A/ 7

Utility: TVA

Weld 1D: N9-NV

Outer 85%-t"] |

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstralted for detection
of flaws located throughout the entire weld thickness. Coverage
obtained duning axial scans is lypically l/mfted due to nozzle

confi gurat;on

In the crrcumferenrtal scan drfectlon the ourer 85%-1‘ is exarnined with the
same vessel procedure as above and typically fimited due to nozzle
configuration. To achieve additional coverage in the circumferential
scan direction a second examination is performed with a procedure
demonstrated for nozzle inside-radius UT. This procedure has been
demonstrated for detection of flaws in the mner 15%-t only. The nozzle
inside-radius technigue provides additional coverage sirice the
component is modeled and scanning is performed with several search
units from the nozzie blend.

Axial Scans

Circumferential Scans

100%-t

inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78 Revision 4

Examination Procedure: 54-1S1-850-06

Examination Procedure: N-UT-78 Revision 4

“Required Examination Volume: 50.3%inches

“Inner 15%-t Examination Volume: 4.6%inchs

®Outer 85%-t Examination Volume: 45.7%Inches.

60°RL axial scan limited: DJYes [INo

“Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: DdYes [ |No

Description of Limitation: Nozzle Blend Radius

Inner 15%-t Exam Limited: [ JYes

MNo

Description of Limitation: Nozzle Blend Radius

"Total Axial Volume Achieved: 23.2% inches

Description of Limitation: N/A

F0uter 85-t% Volume Achieved: 13.7%inches

Finner 15%-t Volume Achieved: 4 6%inchs

“Percentage of Axial Coverage: 46% / (44%)*
B+AX100=C

“Total Circumferential Examination Coverage. 36%

(F+H)+AX100=J

Combined Axial and Circumferential Weld Coverage

NOTE: *Axial scan coverage of 44% includes the |nsubatlon support ring Iimitaticn..

‘Total Examination Coverage: 40%

(C+J)+2X 100= L

"Total Examination Coverage” of 40% also takes into account this limitation.

Date: 03/17/07

reyared by: Bret Flesner

Date:03/17/07

Page 10 of 27




DESCRIPTION
A Browns Ferry NS Nozzle-to-Vessel Weld Coverage Plot
AREVA ORAWN 8Y o DATE . TTLE B PAGE l /]
- Bret Flesner 03/M15/07 - 1. - NONV-CPS1.~ 11 OF 27 z l

Nozzle-to-Vessel weld examination coverage for axial (radial) scan

Total area of examination volume: 50.3 sq. in.
- Total area of examination volume achieved: 23.2 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.

]
RTD
SOPRL- TRL2-ST
234 x @pn

30440




DESCRIPTION
A Browns Ferry N9 Nozzle-to-Vessel Weld Coverage Plot
ARE \ A [DRAWN BY DATE TITLE PAGE ﬁn"

Bret Flesner. _ 03/15/07 NONV-CPS2 . 12 OF 27

Nozzle-to-Vessel weld examination coverage for circumferential scan

: Total area of examination volume: 50.3 sq. in.
Total area of outer 85%-f exam volurhe achieved: 13.7 sq. in.
Total area of inner 15%-t volume: 4.6 sq. in.
Total area of inner 15%-t exam volume achieved: 4.6 sq. in.

Scan limited due to liftoff caused by the nozzle blend radius.
100% of the accessible surface scanned.
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DESCRIPTION CNOALL
A Browns Ferry NS Nozzle-to-Vessel Weld Coverage Plot Vo s s
AR EVA |ORAWNBY DATE TITLE PAGE K “r]
Bret Flesner 03/15/07 NONV-CPS3 | 130F 27
Top View
Measurements based on modeling report,
design drawings, and as-found measurements.
; Transducer showing - & + 10° skew angles
/;‘
~ Weld

R-Nozzle =~
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DESCRIPTION ‘
A Browns Ferry N9 Nozzle-to-Vessel Weld Coverage Plot
ARE VA [DRAWN BY DATE

Bret Flesner

03/15/07

TITLE PAGE
NONV-CPS4 | 14 OF 27 RH’P

Limitation sketch

L

)
7

ol
Pl
(SN
o

o
..

Insulation Support Ring

RN
Area highlighted in red is the area where
scanning could not be performed.
23.9 sq. in.

S

Scan area available minus the nozzle limitation = 573.9 sq. in.
96% scan area covered (excluding nozzle limitation).
AN
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REVA

Reactor Pressure Vessel €0
Manual Ultrasonic Calibration Data Sheet

A I

b
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gV

LI

tility: TVA

Unit: 2

Calibration Data Sheet Number: NONV-CDS1

Component ID: N9-NV

, t Site: Browns Ferry Nuclear Plant

Outage: Cycle 14 RFO

21

1SI Report Number:

Component Description: N3 Nozzle-to-Vesse! Weld

Exammat:on Procedure 54-151-850-06 -

Applicable SDCN(s): 30-8044520-000

Ultrasomc Instrument . . . -

Transducer

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0” with 0.125" clad

Diameter: Flat

Manufacture: Staveley Manufacture: KBA Model: Benchmér;(.842-600
Model: Sonic 136 Serual Number 015v98 Frequency: 2.25 MHz | ]
Serial Number: 136P12006081456 Slze 050 Shape Round
Lln;z;r—ny Sheet No LDSZ # of Elements;: 1 Conﬁgurataon Single )
Instrument Setiihg# Refracted Angle: 35" - Measured Angle: 37° )
" Runge: 5.00" [Sound Path []Depth Skew Augle: -35° | h&easured Skew Angle: 35°
%9 Delay: 8.07” Mode: Shear Radius: 3.0" R o
» Velocity: 0.127 mlpS ‘ Cable Type RG-174 Length: 12' Intermediate Connectors 0
“Dlsplay F|It2 Verification Block
é ‘| Frequency: 2.25MHz _ Type: N/A ) S/N: NIA .. :
Reject; Off Reﬂector: N/A ~N/A
q__ Pulse Width: 222nS " Sweep: N/A B N/A
Damping: 500Q2 Amplitude: N/A o N/A
Mode: [X]Pulse Echo. [JDual Gain: N/A N/A
G |Rep Rate:2kHz ) Basic Calibration Block
é Pulser: D;SE DSOOV (‘Somc137 only) Block 1D: BF-18 _ Mafe.ri_alz Clad CS

Temperature: 74 °F

Therm. SN: VH-8520

Couplant Ultragel I

Batch No.: 05325

Reference Sensmvnty Information

Reflector: ID Notch

Sweep 1.4 div

Amplitude: 80 %FSH

Gain: 50.0 dB

Cal In: Date 03/15/07 Time 1135

Check: Date N/A Time N/A

Check; Date N/A Time N/A

Out: Date 03/15/07 Time 1500

Comments

7" of soundpath delayed off screen to display from 7" to 12" on the A-scan.

cxaminer:
Signature:

Breiflesner

Level: 1l

Date: 03/15/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

AREVA

Page 15 of 27

Revigw:
Signature: ‘

dam Canti / . |Level: il ; Date: 03/16/07
e nl= . 1 |- - -
—
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‘AREVA ~

tility: TVA-

N Reactor Pressure Vessel
“Manual Ultrasonic Calibration Data Sheet

(30445

Slte Browns Ferry Nuclear Plant

Umt 2

] Outage: Cycle 14 RFO

Calibration Data Sheet Number N9NV

CDS2

ISI Repon Number

Component ID: N9-NV

k11

Component Description: NS Nozzle~to—VesseI Weld -

Examination Procedure: 54;;iér-850-06

Applicable SDCN(s): 30-9044520-000

Transducer

Ultrasonic Instrument

Manufacture Staveley o

Manufacture: KBA

Model Benchmark 842- 600

Model SOHIC 136

Serial Nurmber: 016BT1

Frequency: 2.25 MHz

Serlal Number 136P1200G081456

Slze 0. 50

Shape: Round

Linearity Sheet No.: LDS2

# of Elements: 1

Conﬂguratlon Single

Instrument Settings . Refracted Angle: 35° Measured Angle: 39°
" Range: 500" [X)Sound Path  [JDepth Skew Angle: +35° Measured Skew Angle: +35°“ o
% Delay-:-g.o;’:_ o “ Mod;e: Shear Radius: 3.0" R n
Velocnty 0.127 |n 1S Cable Type: RG-174W Length: 12 " Intermediate Connectors: 0
Dlsplay Filt2 F 1 Verrfication Block 1
'% Frequency: 2.25MHz - Type: N/A SIN: N/A “
Reject: Off Reflector: N/A N/A
q_ Pulse Width: 222nS ~ Sweep N/A N/A o
Damping: 5000 Amplitudé:m" N/A “N/A
Mode: [XPulse Echo [JDual Gain:- N/A N/A '
ﬁ _Rep Rate: 2kHz | _ Basic Calibration Block n
§ Pulser: [j150v' 'DSOOV (*Sonic 137 om;)mrv Block ID: BF-18 Materie;l:. Clad CS
*Pulser voltage adjustable with the Sonic 137 instrument only. Thickness: 6. O" wnh 0 125“ clad Diameter: Flat
The Sonic 136 has a fixed pulser valtage. Temperature: 74 °F Therm. SN: VH-9520
—éuuplant: Ultraget Il Batch No.: 05$é$
—

Reference Senéitivity Information

Reflector: 1D Notch

Cal in: Date 03/15/07 Time 1140

Sweep: 1.7 div

Amplitude: 80 %FSH

Gain: 52.0 dB

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Qut: Date 03/15/07 Time 1510

Comments

7" of soundpath delayed off screen to display from 7" to 12" on the A-scan.

'?xaminer: Bret Flesner
Signature:

Level: i
v

Date: 03/156/07

Examiner: N/A
Signature

Level: N/A | Date: N/A

AREVA Revie
Signature:-

Level: i}

Date: 03/16/07

Page 16 of 27
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I Reactor Pressure Vessel (0466
AREVA Manual Ultrasonic Calibration Data Sheet - -
.Jtlllty TVA o - Siter Browns Ferry Nuclear Plant 'LUnit' 2 “ Onf;-;e: Cycle 14 RFO
‘Calibration Data Sheet Number: N9NV-CDS3 IS! Report Number: 1
Component ID: N9-NV l Component Description: N9 Nozzle-t&\)essel Weld
Examination Procedure: 54-1S1-850-06 Applicable SDCN(s): 30-9044520-000
Ultrasonic Instrument Transducer
L—Man;l;acture..v__sgt;\)eley Ménnfacture: KBA Model: Benchmark 842-600
Model: Sonic 136 | Serial Number:; 01658& Frequency 2.25 MHz
Serial Number: 136P1200G081456 . Size: 0.50" Shape: Round
L;eérity Sheet No.: LDS2 T T of Elements: 1 ' Configuration: Single
Instrument Settings - Refracted Anglé: 35 Measured Angle: 39°
N Range: 6.00" ElSOund Path ljDépth Skew Angle: -50° ' Measured Skew Angle; -54°
% Delay: 628" . . _ | Mode: shear - Radius: 3.1" R N
Ve|ocny 0.127 in/ yS o Cable Type: R(;174 Length: 12 Intermedlate Connectors 0
| [isplay: Fi2 -  Verification Block
% Frequency 2.25MHz , ' Type: N/A !S/N: N/A
i} Reject: Off : S Reflector: ' ‘ N/A o N/A
. Pulse Width: 222nS - Sweep: N/A N/A
| Damping: éo&) _ A : ‘ .Amplitude: N/A l N/A
Mode: DPulse Eého; [IDual Gain: N)A N/A
é Rep Rate: 2kHz o - Basic Calibratnon Block
§ | Pulser: [1150v 1300V (*sonic 137 only) >_ Block ID: BF-18 Material: Clad CS i
*Pulser voltage adjustable with the Sonic 137 instrument only. kThlckness 6.0" with 0.125" dad Diameter: Flat . O
The Sonic 136 has a fixed pulser voltage. Temperature: 74 °F Therm. SN: VH-9520
Couplant: UItrageI I Batch No.: 05325
Reference Sensitivity Informatlon B
Reflector: ID Not(;\ Sweep: 4.6 div Amplitude: 80 %FSH Gain: 53.0 dB
Cal In: Date 03/15/07 fime .1.143 Check: Date N/A Time N/Av Check: Date NIA Time N/A Out: Date 03/15/07 Time 1505
o — Comments N "
5" of soundpath delayed off screen to display from 5" to 11" on the A-scan.
.’.xaminer: Brej, Flesner Level: |l Date: 03/15/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: S Signature
ABEVA R'evie ] i .Level: 1 Date: 03/16/07 : Page 17 of 27
Signatures= S L
- L -
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tility: TVA

AN

Reactor Pressure Vessel

S AC A S
{_:}U‘:‘_:?

Manual Ultrasonic Calibration Data Sheet

| Site: Browns Ferry Nuclear Plant ‘ Unit: 2

1 Outage: Cycle 14 RFO

Calibration Data Sheet Number NONV- CDS4

181 Report Number;

211

Component ID NO-NV

Component Descnptlon N9 Nozzle-to-Vessel Weld

Examination Procedure: 54-151-850-06

Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Transducer

Manufacture: Staveley

Model Sonic 136

Manufacture: KBA

Model: Benchmark 842-600

Serial Number: 016BT1

Serlal Number: 136P1200G081456

Frequency 225 MHz

Size: 0.50"

Shape: Round

Linearity Sheet No.: LDS2.

# of Elements: 1

Configuration: Single

Instrument Settings -

Refracted Angle: 35°

Measured Angle: 38°

“Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0” with 0.125" clad

Diameter: Flat

w Range: 6.00" [XJSound Path [JDepth . Skew Angle: +50° Measured Skew Angle; +54°
%’ |Delay: 6.28" Mode: Shear . Radius: 3.1" R |
ve&_)c:ty 0. 127 in /S Cable Type: RG-174 Length 12' Intermediate C.onnectors: 0 ﬂ
|| Display: Fit2 Verification Block
% Frequency: 2.25MHz Type: N/A SIN: N/A
= Reject Off Reflector: ) N/A N/A
Pulse Width: 222nS ~ Sweep: N'IA N/A
Damping: 5000 Amplitude: | . | N/A N/A
:Mode: BJPulse-Echo- [1Dual Gain: N/A N/A B
ﬁ » Rep Rate: 2kHz h Basic Calibration Block
é Pulser: [(]150V I:ISOOMVM ('Sonic 137 only)* Block ID: éF-1B Material: Clad CS )

Temperature 74 °F

Therm SN: VH- 9520

Couplant Ultragel Il

Batch No.: 05325

Reference Sensitivity Informatlon

Reﬂector ID Notch

Sweep: 4.6 div

Amplitude: 80 %FSH

Gain: 51.0dB

Cal In Date 03/15/07 Time 1145

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/15/07 Time 1503

Comments

5" of soundpath delayed off screen 1o display from 5" to 11" on the A-scan.

‘:xaminer: Bret Flesner
Signature:

'| AREVA Review:'
Signature: ;

Level: il

L

Examiner: N/A
Signature

Date: 03/15/07

Level: N/A

Date: N/A

Level: Il

Date: 03/16/07

Page 18 of 27|
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REVA

Reactor Pressure Vessel

- ;}U""'l;a

Manual Ultrasonic Callbratlon Data Sheet

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS5

ISI Report Number:

R111

Component (D: N9-NV

Component Description: N9 Nozzle-to Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Uitrasonic Instrument

Transducer

Manufacture: Staveley

Manufacture: RTD

Model: TRL2-ST

Model Sonlc 136

Serial Number: 07-305

Frequency: 2 MHz

Senal Number 136P1200G081456 -

Angle 60°

Linearity Sheet No.: LDS2

Measured Angle: 60"

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

Cal in; Date 03/15/07 Time 1141

w Range: 8.00" [XSound Path .E]Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" o “ Cable Type: RG-174  Length: l12' Intermediate Conr:eetors: 0

Velocity: 0.227 in/ uS Verification Block

Display: Filt 2 Type: N/A S/N: N/A
% 't-;re.quency: 2.25 MHz Reﬂector: N/A N/A
i Reject Off - Sweep: —. N/A N/A

. Pulse V\tlti_ttt—222 nS Amplitude: N/A _ N/A

‘Dampmg 500 Q - Gain: N/A N/A
. Mode: E]F;tj—ls_e.téeho @Deal = Basic Calibratien Block
§ Rep Rate: 2kHz A ' Block ID: BE—18 ) Material: CSs B
. Pulser: []150V  [J300V  (*soric 137 only) Thickness: 6.0" with 0.125" Clad | Diameter: Flat

“Probe voltage is adjustable with the Sonic 137 instrument. The | | @Mperature: 74°F Therm. SN: VH'95.2‘0
Sonlc 136 has a fixed pulser vollage. ‘ Couplant: Ultragel Il Batch No.: 05325
Reference Sensitivity Informatlon

Reflector: 1/4-t SDH Sweep 37 dIV Amplitude: 80 %FSH Gate: 58.4 dB ]

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/15/07 Time 1507

Zone 1 - Near Surface calibration.

Comments

= xaminer: Bre} Flesner
signature:;

AREVA Reviey:
Signatures ¥,

Level: Il Date: 03/15/07

Examiner. N/A
Signature

Level: N/A | Date; N/A

Level: lll Date: 03/16/07

Page 19 of 27
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REVA

-Reactor Pressure Vessel
Manual Ultrasonic Callbratron Data Sheet

~ ~ ] CR
Ca0aa9

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage

Cycle 14 RFO

Calibration Data Sheet Number: NONV.CDS6

ISI Report Number:

A1

Component ID: N9-NV

Examination Procedure: N-UT-78 Revision 4

Component Description: N9 Nozzle- to-VesseI Weld

Applicable SDCN(s). N/A

Ultrasonic Instrument Transducer
Manufacture: Staveley Mariufacture: RTD Model TRL2- ST
Model Sonrc 136 - | gerial Number: 07-305 Frequency 2 MHz N
Serral Number 136P1200G081456 Angle: 60° Measured Angle: 60°
Lmearrty Sheer No.: LDS2 | Mode: Refracted Longitudinal Size: 2(24x42)mm
Instrument Settings Focus Fs~125mm ' Squint Angle: 5° - ” '

w Range: 18.0" [X]Sound Path [JDepth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34” ' Cable Type: RG-174 Length: 12’ Intermediéte Connectors: 0

Velacity: 0.227 in/ pS . Verification Block

Display: Filt 2 Type: N/A S/N: N/A
% Frequency: 2.25 MHz ) ﬁé-ﬁector: N/A ] N/A o
i Reject: Off‘ | ' ) Sweep: N/A N/A

. Pulse Width: 222 nS Amplitude: " N/A - N/A

Damping: 500 Q Gain: N/A ““N/A
x | Mode: E!r:’ulse Echo gbhal Basic Calibration Block
ug Rep Rate: 2kHz - Block ID: BF-18 ) Material: CS
- pulser: (1150v  []300V  (Sonic 137 only) - Thickness: 6.0" with 0 125 Clad | Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 74°F Therm. SN: VH-9520
Sonlo 136 has a fxed pulser votage. Couplant: UItrageI I Batch No.: 05325
Reference Sensmwty Informatron

Reflector: ID Notch Sweep: 6.3 div Amphtude 80 %FSH éain: 73.2dB

Cal In: Date 03/15/07 Time 1142

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/15/07 Time 1508

Zone 2 - Full Volume calibration.

Comments

xaminer: Bret Flesner Level: ] Date: 03/15/07 | Examiner: N/A Level: N/A | Date: N/A
1gnature j Signature
AREVA Revie am Cgnti Level: Il Date: 03/16/07 Page 20 of 27
Signatur AT TS




AN Reactor Pressure Vessel 30450
REVA Manual Ultrasonic Callbrat|on Data Sheet
tility: TVA o Site: Browns Ferry Nuclear Plant Unlt 2 Outage: Cycle 14 RFO
Calibration Data Shee{'Number: NONV-CDS7 IS1 Report Number: R 1 17
Component ID: N9-NV = . _ Component Description: N9 Nozz‘le‘-;o-VesseI Weld
‘;E:e-f;ination Procedure: N-UT-79 Revision 1 . Applicable SDCN(s): N/A o
Ultrasonic Instrument '~ Transducer
Manufacture: Staveley Manufacture: KBA Model: Benchmark 113 242 591
Model Sonic 136 ) ) Serial Number: Q0XT7F ] Frequency 2 25 MHz
Serial Number: 136P1200G081456 o " | Size: 0.50" " .Shape Round
Linearity Sheet No.: LDS2 # of Elements: 1 Conﬁguratlon Single .
Instrument Settings Refracted Angle: 45° Measured Angle 45"
" Range: 10.0” K Sound Path [ODepth  © .| Skew Angle: N/A Measured Skew Angle N/A
% Delay: 0.380" Mode: Shear Radius: Flat '
Velocity: 0.127 in/ uS Cable Type: RG-174 Length: &' lntermedxate Cc;wectors 0
Display: Filt2 Verification Block _
::; Frequency: 2.25MHz - o —T_ype CS Rompas S/N; 791413 o
Reject: Off Reflector: 2" Reflector . 8" Reflector
q Pulse Width:”2vZé;S - Sweep: ' 2.0 div. 8.0 div.
EMOQ N ------—.—f————-- - Amplitude: 80 %FSH 80 %FSIQ
Mode: BdPulse Echo [IDual Gain: 19408 45.2 dB
ﬁ -Rep Rate 2kHz Basic Calibration Block T
é Pulser: [J150Vv  [J300V (*Sonic 137 only) Block ID: BF-18 R Material: Clad CS
;P'ulser voltage adjustablle with the Sonfc 1'37»-inst'rh;nent only. Thickness: 6.0" with 01257 clad Diameter: Flat
The Sonic 136 has a fixed pulser voltage. Temperature: 73 °F Therm. SN: VH-9520
Couplant: Ultragel Il . Batch No.: 06325
o ”'Reference Sensitivity Information o
Reflector: (See Verification) Sweep: (See Verification) div Amplitude: N/A Gam N/A
Cal In: Date 03/16/07 Time 0835“ Check: Date N/A Time N/A Check: Date N/A Time N/A l Out Date 03/16/07 Time 1130
Comments "
This full volume calibration used to locate and characterize flaw indication prior to sizing.
-xaminer: Bret Flesner . Level: [I Date: 03/16/07 | Examiner: N/A Level: N/A | Date: N/A
Signature: L - _ o Signature _
'éﬁEVA Revie ! [Level: 1l | Date: 03/16/07 | L, g 21 0f 27
gnature =
- —




REvVA
tlhty TVA

N

Reactor Pressure Vessel U
Manual Ultrasonic Calibration Data Sheat V4vd

’ Site: Browns Ferry Nuclear Plant ’ Umt 2

QOutage: Cycle 14 RFO

Callbration Data Sheet Number: NQNV CcDSss8

|SI Report Number:

Component ID: N9-NV

17

Component Description: N9 Nozzle-to- Vessel Weld

Exammatnon Procedure N UT 79 Rewsmn 1

Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer
—I\Erllnufacture: Staveley Manufacture KBA Model Benchmark 113- 242 591
Modei: Sonic 136 Serval Number 00XT7F Frequency: 2.25 MHz
Serial Number: 136P1200G081456 Size: 0.50" Shape: Round -
Linearity Sheet No.: LDS2 . ) # of Elements: 1 Configuration: Single
Instrument Settlngs ) Refracted Angle: 45° Measured Angk;45°
. Range: 6.00" ESound Path E]Dépth Skew Angle: N/A Measured Si<ew Angle: N/A ]
2 [ooey 3380 Mode: Shest Radius. Fiat
Velocity: 0.127 in / pS - Cable Type: RG-174 Length: 6' Intermediate Conriéétors: 0
Display: Filt2 . Verification Block
g Frequency: 2.25MHz Type: CS Ror{npas SIN: 791413
Reject: Off Reflector: | 5" Reflector 8" Reflector
__?Jée Wldth 222nS Swee;: 3.3 div. 8.3 div. -
| Damping: 5000 _ Amplitude: 80 %FSH 20 %FSH
| Mode: Pulse Echo [JDual Gain: 334 dB 33.4dB
é Rep Rate: 2kHz .. _Basic Calibration Block ]
é Puiser: [J150v  [1300V (Sonic 137 onn:) " Block ID: BF-18 Material: Clad CS a
*Pulser voltage adjustable with the Scnic 137 instrument only. Thickness: 6.0 with 0.125" clad Diameter: Fla! —
The Sonic 136 has a fixed pulser voitage. Temperature 73 °F Therm. SN VH- 9520
Couplant Ultragel Il | Batch No.: 056325
Reference Sensntnvnty information
“I-?—;Iecior: (See Comments) Sweep: (See Comments) Amplitude: N/A Gain: N/A o
“a Inn:.Date 03/16/07 Time 0836 | Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03;1;3-/-07 Time 1131
- Comments | |
This "depth zone" calibration used for sizing information. 3" soundpath'delayed off screen to display 3" to 9" on A-scan.
1/2-t SDH in basic calibration block 1.7 divisions @ 39.2 dB.
3/4-t SDH in basic calibration block 5.2 divisions @ 45.4 dB.
xaminer: Br Level: Il Date: 03/16/07 | Examiner: N/A Level: N/A | Date: N/A
ignature Signature
ggi\;ﬁﬁgvie / B _%_l:evelf. T ﬁgte_: 03/16/07 Page22of 27|
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tility: TVA

A

AREVA

Reactor Pressure Vessel CO0Le5?
‘Manual Ultrasonic Calibration Data Sheet

Site: Browns Ferry Nuclear Plant

Unit: 2

Qutage: Cycle 14 RFO

Calibration Data Sheet Number: NQNV-CDSQ

| 18I Repon Number

11

Component ID: N9-NV

Component Descruptlon N9 Nozzle-to- Vessel Weld

Examination Procedure: N-UT-79 Revision 1

Applicable SDCN(S). N/A

Ultrasonic Instrument

Transducer

Manufacture: Staveley -

Manufacture: KBA

Model: Benchmark 113-242-591

Model Sonlc 136

Serial Number: 006YLP

Serlal Number: 136P1200G081456

Frequency: 2.25 MHz

Size: 0.50"

Shape: Round

Lmeanty Sheet No.: LDS2

# of Elements: 1

Configuration: Single

Instrument Settings

RANGE

Delay: 0.594"

Refracted Angle: 60°

Measured Angle: 59°

Range 14 0" -Sound Path [JDepth

Skew Angle' N/A

Measured Skew Angle: N/A

Mode Shear

Radius: Flat

Velocuty 0127 in/yS

Cable Type: RG 174 Length: 6'

Intermediate Connectors: 0

RCVR

PULSER

Pulser: []150V |:]300V (“Sonic 137 only)

: Dlsplay Filt2 : ) Verification Block
Frequency 2.25MHz “T.ype: CS Rompas S/N: 791413
Reject. Off Reflector: 2" Reﬂector - 14" Reflector
Pulse Width: 222nS Sweep: 1.4 div. ' 10.0 div.
Damping: 50002 ) Amplitude: o 80 %FSH 80 %FSH
Mode: Pulse Echo HII__;]DuaI‘ Gain: 26.2dB 56.6 dB
Rep Rate: 2kHz Basic Calibration Block

" | Block 1D: BF-.1£ Matenal Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage.

Thickness: 6.0" with 0.125" clad

Dlameter Flat

Temperature: 73 °F

Therm. SN: VH-8520

Couplant: Ultragel II

Batch No 05325

Reﬂector (See Venf ication)

Cal in: Date 03/16/07 Time 0830

Reference Sensmwty Informatlon

Sweep: (See Venﬁcatlon)

Amplitude: (See Venﬁcation)

Gain: (See Verification)

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out? Date 03/16/07 Time 1133

Comments

This full volume calibration used to locate and characterize flaw indication prior to sizing.

.Examiner: Bret Flesner

Signature:

Level: Il

——// »

Examiner: N/A

Date: 03/16/07
- Signature

Level: N/A'| Date: N/A

Level: 1l

Date: 03/16/07

Page 23 of 27
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REVA

Reactor Pressure Vessel {6453
Manual UItrasomc Calibration Data Sheet

tility: TVA

i Site: Browns Ferry Nuclear P|ant

Unit: 2

Outage: Cy-cle 14 RFO

Calibration Data Sheet Number: N9NV-CDS10

ISI Report Number:

‘K1Y

Component 1D: N3-NV

Component Descnptlon N9 Nozzle-to- Vessel Weld

Examination Procedure: N-UT-79 Revision 1

Applicable SDCN(s): N/A

Uitrasonic Instrument

Transducer

Manufactu re: Staveley

Manufacture: KBA

Model Benchmark 113- 242 591

Model. Sonic 136

Serial Number: 136P1200G081456

1 Serial Number: 006YLP

Frequency: 2.25 MHz

Size: 0.50"

Shape: Round

Lmeanty Shest No.: LDS2

# of Elements: 1

Configuration: Single

|nstrument Settings

Refracted Angle: 60°

Measured Angle: 59°

" Range: 8. 00' IZSound Path  [JDepth Skew Angle N/A Measured Skew Angle: N/A
]
g Delay: 4. 44“ Mode Shear Radius: Flat
Velocity: 0 127 in / pS Cable Type RG-174 Length: 6' Intermediate Connectors: 0
Display: Filt2 Vaerification Block
o :
§ Frequency: 2.25MHz ° Type: CS Rompas S/N: 791413
Reject: Off Reflector: 5" Reflector 11" Reflector
’ Pulse Width: 222nS Sweep: 1.3 div. 8 8 div.
Damping: 500Q Amplitude: 80 %FSH 15 %FSH
Mode: [XJPulse Echo [JDual Gain; 39.8dB 39 8 dB
L | Rep Rate: 2kHz. Basic Calibration Block
z |Putser [J150v ]300V (*Sonic 137 only) Block |D: BF-18 Material: Clad CS
o piekness: 6.0° with 0,1257 dlad | Diameter: Flat
*Pulser vaoltage adjustable with the Sonic 137 instrument only.
The Sonlc 136 has a fixed pulser voltage. Temperature 73 °F Therm. SN: VH-9520
Couplant: Ultragel I! Batch No.: 05325
Reference Sensitivity Information
Reflector: (See Comments) Sweep: (See Comments) Amplitude: (See Comments) Gain: (See Comments)
T
Cal In; Date 03/16/07 Time 0831 | Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/16/07 Time 1133
Comments
This "depth zone” calibration used for sizing information. 4" soundpath delayed off screen to display 4" to 12" on A-scan.
1/2-t SDH in basic calibration block 1.9 divisions @ 51.2 dB.
3/4-t SDH in basic calibration block 5.6 divisions @ 54.6 dB.
xaminer: Bret Flesner Level: Il Date: 03/16/07 | Examiner: N/A Level: N/A | Date: N/A
ighature: W/ Signature
g\iREVtA Rfsvie - fidam Canti Level: Il | Date: 03/16/07 Page 24 of 27
ghature: NS
4 1 \_--




A

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheéet -

IR

0454

AREVA
‘)tility TVA

Slte Browns Ferry Nuclear Plant l Unit: 2

Outage: Cycle 14 RFO

Cahbratlon Data Sheet Number NQNV CDS11

ISI Report Number:

3K

Component ID N9-NV

: Component Descrlptlon N9 Nozzle- to-Vessel Weld

Examination Pmcedure N UT-79 Revision 1

Applicable SDCN(s): N/A

Ultrasomc Instrument

Transducer

Manufacture: Staveley

Manufacture: KBA

Model: Gamma RHP 242-043

Model: Sonic 136

Serial Number: 00YH67

Frequency: 2.25 MHz

Serial Number: 136P1200G081456

Size: 0.50"

Shape: Round

Llneanty Sheet No.: LDS2

# of Elements: 1

Configuration: Single

Instrument Settmgs

Refracted Angle: 0°

Measured Angle: N/A

u Range 10 0 DSOUDd Path  [Depth Skew Angle: N/A Measured Skew Angle: N/A

g Delay: b 101" Mode Longitudinal Radius: N/A
Velocity: 0 229 in / HS Cable Type: RG-174 Lengtn; 6' Intermediaté Connectors: 0

| | Display: Filt2 Verification Block

g Frequency: 2. 25MHz Type: CS R.om'pafs —l S/N 791413 N

Reject: Off ‘ Reflector: . 1" Backwall 10" Backwall
. Pulse Width: 22208  Sweep: 1.0 div. 10.0 div.

Damplng 5000 Amplitude: N/A R N/A
| Mode: XPulse Echo  [JDual Gain: N/A N/A

é Rep Rate: 2z - | Basic Cahbratlon Block

é Pulser: [ ]J150v  [1300V ('Sonin137 only) Block 1D: B‘F‘:18 Material: Clad CS | B

The Sonic 136 has a fixed pulser voltage.

*Pulser voltage adjustable with the Sonic 137 instrument only.

Thickness: 6.0" with 0.125" clad

Diameter: Flat

Temperature' 73 °F

Therm. SN: VH-9520

Couplant Ultragel 1

Batch No.: 05325

Reference Sensutlwty Informatlon

Reﬂector' N/A Sweep: N/A

Amplitude: N/A

rGain: N/A

Cal In: Date 03/16/07 Time 0833

Check: Date N/A Time N/A

Check: Date N/A Time-N/A

Qut: Date 03/16/07 Time 1137

Calibration used for thickness measurments only.

Comments

-xaminer: Bret Flesner Level: Il Date: 03/16/07 | Examiner: N/A Level: N/A | Date: N/A

Signature: L Signature

/S\REVA Review, Level: lIl Date: 03/16/07 Page 25 of 27
lgnature.%.




A

REVA

Reactor Pressure Vessel |
Manual Ultrasonic Calrbratron Data Sheet

AT
;'JL_'; J

o

tility: TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calibration Data Sheet Number; N9NV-CDS12

ISI Report Number:

i

Component ID: NS-NV

Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-78 Revision 4

Applicable SDCN(s): N/A

Ultrasomc lnstrument

Transducer

Manufacture Staveley

Manufacture: RTD

Model: TRL2-ST

Model: Sonic 136

Serial Number: 07-305

Frequency: 2 MHz

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Angle: 60°

Measured Angle: 60°

Mode: Refracted Longitudinal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

" Range: 8.00" [XSound Path DDepthl 1 # of Elements: 2 Snape: Rect. | Configuration: Dual - SBS
% Delay: 1.34 o Cable Type: RG-174 .Lenlgth: 12 Intermediate Connectors: 0
Velocity: 0227 in / S " Verification Block
Display: Filt 2 Type: N/A S/N: N/A
é Frenuency: 2.25 MHz Reﬂector‘: N/A N/A
mﬁejec“t-: _Off Sweep.: N/A N/A
. | Pulse Width: 222 ns * Amplitude: N/A T NA
Damping: 500 Q. . B Gain: N/A ~N/A
« | Mode: OPulse Echo  [Dual " Basic Calibration Block |
‘ué Rep Rate 2kHz ' Block ID BF 18 Material: CS
. Pulser: []150V []300V (sonic 137 only) Thlckness 6.0" with 0.125" Clad Diameter: Flat
“Probe voltage is adjustable with the Sonic 137 instrument, The | 1€MPerature: 73 °F Therm. SN: VH-9520
Sonie 136 has 3 fxed pulser vollage. Couplant: Ultrage! I Batch No.- 05325
Reference Sensitivity Information
Reflector: 1/4-t SDH Sweep 37 drv Amplitude: 80 %FSH Gain: 58.4 dB

Cal In: Date 03/16/07 Time 0820

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/16/07 Time 1135

Zone 1 - Near Surface calibration.

Prior to sizing.

Comments

Date: 03/16/07

Cme e Srgnature/éu/

Examiner: George Chapman

44./

Level: Il Date: 03/16/07

txaminer Bret Flesner Level: If

_'49"?}“_’9 Oondi"
AREVA Revie Level; lit
Signature

Date: 03/16/07

Page 26 of 27
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REVA

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

tlllty TVA

Site: Browns Ferry Nuclear Plant

Unit: 2

Outage: Cycle 14 RFO

Calrbratlon Data Sheet Number N9NV-CDS13

1S1 Report Number:

11

Component ID: N9 NV

Component Description: N9 Nozzle to-Vessel Weld.

Examlnatlon Procedure N UT-78 Revision 4

Appllcable SDCN(s): N/A

Ultrasonic Instrument

Transducer

Manufacture Staveley

Manufacture RTD

Model Sonrc 136

Model: TRL2-ST

Senal Number: 07-305

.| Frequency: 2 MHz

Serial Number: 136P1200G081456

Angle: 60°

Measured Angle: 60°

Linearity Sheet No.: LDS2

Mode: Refracted Longltudrnal

Size: 2(24x42)mm

Instrument Settings

Focus: FS~125mm

Squint Angle: 5°

w Range: 18.0" [XSound Path []Depth # of Elements: 2 Shape: Rect. | Configuration: Dual - SBS
% Delay: 1.34" R Cable Type: R.G-174 Length: 12' lntermediate Connectors: 0
Velocrty 0 227 in / uS " Verification Block
Drsplay F||t2 T;rpe N/A S/N: N/A )
% Frequency: 2.25 MHz . Reflector: N/A N/A
g Reject: Off a Sweep: N/A N/A i
. Pulse Width: 222 nS Amplitude: N/A N/A
Damping: 500 Q Gain: N/A N/A
« |Mode: [JPulse Echo  [XDual  Basic Calibration Block
"g Rep Rate: 2kHz 1Block ID: BF-18 Matenal CS
“ | puser: (150v 300V (sonic 137“only). Thickness: 6.0” with 0.125” Clad Drameter Flat
*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 73 °F Therm. SN: VH-9520
Sonie 138 hos 3 fed pulser vollage Couplant: Ultreéel n Baten No.: 05325
Reference Sensitiviiy Information |
Reflector' ID Notch Sweep: 6.3 div Amplitude; 80 %FSH Gain: 73_2 dB

Cal In Date 03/16/07 Time 0825

Check: Date N/A Time N/A

Check: Date N/A Time N/A

Out: Date 03/16/07 Time 1140

Zone 2 - Full Volume calibration.

Prior to sizing.

Comments

Level: Il

‘xaminer: Bret Flesner
Signature:
g 1

Date: 03/16/07

Examiner: Ge
Signature

Level: Il Date: 03/16/07

AREVA Review:;/Aflam Co

A Level: Il
Signature: Co

W

-|. Date: 03/16/07
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NOTIFICATION OF INDICATION FORM

PART | - FINDINGS
NOI No. V2214 -0%9  Plant/Unit Eﬂ!ZL ISI Dwg./Sh. No. 2 ~CHM~2 o4b-L~0)

Examination Report No. 2117 Component 1D Ng ~NV

Déscription of Indication (Sketch/Photograph if Required for Clarification).  [IMACCETZTABLE PLANER
J%LAN IN FRPV NG NOBRLE To VESSEL WELD. PREUMINARY AREVA REPORT
TTRCUED, : - —

M_W/n
Signature of Examiner/Certification Level: BRET FLESNER &2 pate 5///’/&'7

Signature of ISO Coordinator (Field Supervisor): 1 hit{e~LTL Dale. 3//6/h7
Signature of 1S! Program Owner: P lerny L et DA S0 7

PART H - DISPOSITION

_See atlached.

Corrective Action Prograrn or Administrative Control document number (PER,

WO) if applicable:; 1217847
ASME X! Subsection IWE '[:] Yes E‘\lo [f Yes, complete the supplemental information Parts |l and It
of Page 2 of this form in addition to Parts I, Ilf, and 1V, of

Page 1. If No, completion of Parts Il and ill of Page 2 of
this form is not required and altachment of Page 2 with Page
1 is not required.

Disposition Prepared/Recorded By:rm&‘m‘ Org. gE-M /N Date: O5-10-2007
PART 1l] - ADDITIONAL EXAMINATIONS ? ]\/0
Additional Samplc Required [IW{X)-2430]: Yes [ONo Page?2 of 2 additional &YCS mg‘, 5}!\’0')

les att 2
CSece 1 ched—. samples attached M
Z

(Attach list of items in additional sample; if yes.) . é‘,

3/n/07

ISVor CIS| Program Owner Date 7/

Successive Examination Required: ] Yes [Y( No
R, Codrlage V520

PART |V - VERIFICATION OF CLOSURE
Reexamination Report number, if Applicable: N/A
Signature of 1SO Coordinator: ) Date:

Finding resulted from performance of the General [{ If Yes, concurrence of the Registered
visual Examination [1Yes No  Professional Engineer (RPE) or
Individual Responsible for performance
is required (N/A otherwise):

N/A
RPE/Responsible Engineer Date

Comments:

Verification of Complete Corrective Action Required by Dispositiop (Incjd@igg Page 2, if applicable)
Signature of 1Sl or CIS! Program . Date: é Zl//Zﬂz
Qwner:
milt 2057

TVA 40580 (10-2003] . .= © 7 Pagetof2 SPP-9.1-2 [10-03-2003] .
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NOTIFICATION OF INDICATION FORM
" SUBSECTION IWE

Complete this page in addition to Page 1 for findings affecting Class MC/Subsection IWE.

NOINo. W~ o044 Plant/Unit af/ll// 2-
Examination Régbrt No. /?‘H 7 - Component ID j\/ﬂ -/\/l/

PART Il - DISPOSITION (Supplemental Information)

Evaluation of inaccessible areas as required by 10CFRS0.55a(b)(2)(ix}(A) .
(Include (1) A description of the type and estimated extent of degradation, and the conditions Ahat fed to the

degradation; (2) An evaluation of cach area, and the result of the evaluation; and (3) A dedcription of necessary
corrective actions) [additional separale continuation sheets may be attached, as necessa

/
Corraclive Aclion Program or Administrative Control docuﬂc\w( nuryér
| ﬁL NS 6

(PER, WQ) if applicable:

Disposition Prepared By: Date

PART Il - ADDITIONAL EXAMINATYONS (iuppé’en%%ntal Information)

Additional examinations required per 10CFRS50.55a(b)¢2)(ix)(0) es [ No

If Yes, provide (1) A description of each flaw or aregy'including the extent of degradation, and the conditions
that led to the degradation; (2) The acceptability of each flaw or arca, and the need for additional examinations
to verity that similar degradation does not exist in-similar components; (3) A description of the necessary
corrective actions; and (4) The number and type of additional examinations 1o ensure detection of similar
degradation in similar components [additionat’'separate continuation shests may be attached, as necessary).

Specitied By: / Org. Date;

TVA 40580 {10-2003) ‘ Page 2 of 2 - SPP-9.1-2 {10-03-2003]
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fope 2
NOTIFICATION OF INDICATION FORM Ty

ATTACHMENT
NOI No. U2C14-049 Plant/Unit BEN Unit 2

Examination Report No. R-117 Component [D N9-NV
Part Il - Disposition

This NOI documents indications in the vicinity of Control Rod Drive (CRD) Hydraulic System Return Nozzle N9
" that were identified during ultrasonic (UT) examination performed during the Unit 2 Cycle 14 Refueling Outage.
The indications were in the weld between the vessel shell and the CRD Nozzle, N9, and provided signal
responses indicative of mulliple small fabrication-type defects. This examination was performed in accordance
with ASME Section Xi, Appendix Viil as amended by 10CFR50.55a final rule (Report Number R-117). The
indications were conservatively treated as a single composite indication which exceeded the appropriate
acceptance standards of IWB-3512-1. Consequently, it was determined that this composite indication must be
evaluated per the guidelines of IWB-3610.

Structural Integrity Assaciates (SIA) was contacted to perform the evaluation of the composite indication. SIA
Calculation Number TVA-56Q-301r0 concluded that the indication was acceptable and met the requirements of
ASME Code, Section XI, IWB-3610. In addition, successive examinations as required by ASME Section XI,
IWB-2420 (b) and (c) were not required per ASME Code, Section XI, Code Case N-526. TVA Calculation
Number MDQ-2068-2007-0013 (EDMS Reference R14 070328 105) was issued to document the SIA
evaluation. :

Prepared By: ’MM org. SE- M/N __ pate _05-10- 2007
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‘ | March 29, 2007

Victor Sclnavonc . ‘

Tennessee Valley Authority (TVA)
* Browns Ferry Nuclear Plant

PO Box 2000

Decatur, AL 35609-2000

Subject: Ultrasonic Examination Results for the Manual 1SI Expanded Scope of
(10) RPV Nozzle-to-Vessel Welds

Victor,

See the following table for the Ultrasonic Examination Results for the Expanded Scope
of (10) RPV Nozzle-to-Vessel Welds during the U2C14 at Browns Ferry Nuclear Plant.

N2B (Recirc. Inlet Nozzle) Nozzle to Vessel Weld uT ,"\“C’c';‘;f;’;&ab‘e UT Indications
N2D (Recirc. Inlet Nozzle) Nozzle to Vessel Weld uT ’;\‘gc;‘;f;;gab'e UT Indications
2K (Recirc. Inlet Nozzle)- Nozzle to Vessel Weld uT Egczsg’:g%ab!e UT Indications
N8B (Jet Pump Instr. Nozzle) | Nozzle to Vessel Weld uT ,':‘gc';‘jf:gldeab'e UT Indications
N4B (Feedwater Nozzle) Nozzle to Vessel Weld uTt ﬂgcigf:bﬁable UT Indications
N4C (Feedwater Nozzle) Nozzle to Vessel Weld uT xgczstc:tﬁab‘e UT Indications
N4E (Feedwater Nozzle) Nozzle to Vessel Weld uT Xscgsf;ﬁflab'e UT Indications
N4F (Feedwater Nozzie) Nozzle to Vessel Weld uT xgc;f:bﬁab'e UT Indications
N3A (Main Steam Nozzie) | Nozzle to Vessel Weld uT Qgczsféﬂfieab'e UT Indications
N3C (Main Steam Nozzle) Nozzle to Vessel Weld uT ﬁgczs:::giab'e UT Indications
Thanks,
. Dan Langenfeld
Task Lead, MT/PT Level-111

AREVA NP, INC.




