
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-ISI-19, REVISION 1

In accordance with 10 CFR 50.55a(g)(5)(iii), TVA is requesting relief from certain inservice
inspection (ISI) 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-ISI-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 II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
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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JEE:JWD:LAJ
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. Purcell, BR 4X-C
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
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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 2-1S1-19, 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 2-1S1-19, 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 ISI 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 ISI 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 2-1S1-1 9, 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 2-1S1-19, 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 Xl Code Edition: 1995 Edition, 1996 Addenda

Code Table: IWB-2500-1

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

Examination Item 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 Requested: Relief is requested from the requirement
of ASME Section XI, 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:

N6A-NV: RPV

N 1B-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:

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

RPV

Nozzle-to-Head Weld, Cycle 12

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

Nozzle-to-Vessel Weld, Cycle 14

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

N5B-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, NI B-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, 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-half
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 2-11-19, Revision 0,
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 ISI 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 Xl, Appendix VIII
Ultrasonic Examinations"
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Attachments:

Attachment A - 2 ISI Sketches

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

2-1SI-0408-C, Sheet 1, Closure Head Assembly Weld Locations

Attachment B - Weld Examination Data Reports

Weld No. Report No.

N6A-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 R080

N9-NV R117
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TABLE 1

WELD NPS ISI PERCENT REMARKS
NUMBER DRAWING EXAMINED

N6A-NV 6" 2-1SI-0408-C 36.6% Nozzle weld examined from the shell side with a 600 RL, 260, 450, and

550 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 430, and 600 shear wave mode
and a 600 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 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 40', 500, and 600 shear wave
mode and a 600 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 400, 500, and 600 shear wave
mode and a 600 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 NPS ISI PERCENT REMARKS
NUMBER DRAWING EXAMINED

N2C-NV 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 40', 50', and 600 shear wave
mode and a 600 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', 500, and 600 shear wave
mode and a 600 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 400, 500, and 600 shear wave
mode and a 600 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 12" 2-CHM-2046-C 50% Nozzle to vessel weld. Examined using a 400, 500, and 600 shear wave
mode and a 600 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 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 400, 500, and 600 shear wave
mode and a 600 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 NPS ISI PERCENT REMARKS
NUMBER DRAWING EXAMINED

N3A-NV 26" 2-CHM-2046-C 41% Nozzle to vessel weld. Examined using a 400, 500, and 600 shear wave
mode and a 600 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 400, 500, and 600 shear wave
mode and a 600 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 400, 500, and 600 shear wave
mode and a 600 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 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 400, and 600 shear wave mode
and a 600 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 NPS ISI PERCENT REMARKS
NUMBER DRAWING EXAMINED

N4C-NC 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 400, and 600 shear wave mode
and a 600 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 12" 2-CHM-2046-C 44% Nozzle to vessel weld. Examined using a 400, and 600 shear wave mode
and a 600 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 400, and 600 shear wave mode
and a 600 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 NPS ISI PERCENT REMARKS
NUMBER DRAWING EXAMINED

N5A-NV 10" 2-CHM-2046-C 27% Nozzle to vessel weld. Examined using a 350, and 600 shear wave mode
and a 600 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 10" 2-CHM-2046-C 27% Nozzle to vessel weld. Examined using a 350, and 600 shear wave mode
and a 600 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" ISI-0408-C 69% Nozzle to vessel weld. Examined using a 450 shear wave mode and a
600 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.

N9-NV 4" 2-CHM-2046-C 40% Nozzle to vessel weld. Examined using a 350 shear wave mode and a
600 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

ISI SKETCH

2-CHM-2046-C

2-ISI-0408-C
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ATTACHMENT B

Examination Reports

Weld No. Report No.

N6A-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 R064

N9-NV R117



Examination Report, R-110

N6A-NV, RPV Nozzle-To-Head Weld
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EXAMINATION SUMMARY ITENNESSEE VALLEY AND " REPORT NUMKBER*
AUTHORITY RESOLUTION SHEET . ,

PROJECT: BFN UNIT: 2 CYCLE; 12 COMPONENT ID: N6A-NV
EXAMINATION METHOD SYSTEM: RPV jISIDWG. NO. IS1-0408-C-01

MT Li [ T 0 -YrJ I VTE1 CODE CLASS: I CATEGORY: B-D

PROCEDURE: N-11T'-78 REV:2 TC:N/A COFIG.: [' NOZyZEL TO CLOSURE HEAD
EXAMINER, EXAMIER: EXAMIER EXAMINR:

LEVEL- • LEVEL: - LEVEL: LEVEL:

This report contains the data associated with the manual ultrasonic
examination of thc N6A-NV nozzel to RPV closure head weld.

The weld was examined with a 6Odeg. RL from the head side.
Also, due Lo the configuration and location of the weld near the inner radius
the inner radius was modeled and additional shearwave angles were used.
A 55deg. ,a 45dcg. from the head side and a 26dcg. iti the radhis blend
for the cire scans.

A spot indiuation was observed with the 55deg. shearwave out of it' exam
area. Tho same spot indication was seen, recorded and plotted with the
60deg. RI.. This indication is mid wall and not ID connected, it
exhibits no length and thcrefre is not reportable as stated by thc

procedure N-UT--ArRev 2 paragraph 9.2. l,b.

#/;L3104 )Kve 4
Coverage with the 60degl4L tdculated to be approxi'maiely 81%

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

Total coverage was approximately 90.5%
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SSeptember 5, 2006

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

Subject: Coverage CalcU lit ions

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

The method of calculation previously used did not provide for a consistent and
representative approach. Problem Evaluation Report, PER 9958 1, was generated to
address this issue. As a result, a standard methodology, established in TVA ISO

Procedure N-GP-31 (titlcd "Calculation of ASME Code Coverage tfr Section XI,
Appendix VIII Ultrasmoic Examninations"), has been developed, utilizing the Electric
Power Research Institute (EPRI) Performance Demonstration Initiative (PDI)
methodology, to calculatethie achieved ASME Section XI Code Coverage.

In regard to this report, had the method established in ISO Procedure N-GP-3 I been
applied to this examinfation, the achieved coverage .would have been reported as 36.6%.

This examination was perlormed in accordance with the criteria of
IOCFR50.55a(b)(2)(xv)(G) for maximum achievable coverage requirements and
I0CFR50.55a(b)(2)(xv)(K)(3) for IPV Nozzle to Vessel welds examined from the
outside of the vessel. This examination utilized personnel, equipment and procedures
qualifiedin accordance with the requirements of ASME Section XI, Appendix VIII in
effect at that time.

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

Matt Welch
TVA/ISO
NDE Level II

Page IAof 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 ftr calculating the ultrasonic examination volume
coverage for ASMfE Section XI Code examination volumes obtailed on the Unit 3 RPV
Nozzle-to-Shell Welds during the Unit 3 Cycle 12 Refueling Outage versus UT
examination volunle coverages obtained, caculated, and reported in previous outages in
Unit 2 and 3.

The methodology for calculating the the code coverage obtained fbr ASME Section XI
code examination volume was discussed on March 20,2006 with TVA, EPRT, and
AREVA. From this discussion, TVA, and AREVAgreed to a methodology based upon
guidance fronl EPRI. The methodology has become standard for TVA and required for
all future RPV examinations. TVA NDE Procedwre N-GP-31, "CALCULATION OF
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%, TVA will submit Request For Relief # 2-ISI-19, Revision 01 (N6A-N V)
and Request For Relief # 3-ISI-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 BFN Licensing and
Component Engineering 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 acceptcd at that time. A
letter would be writteln lbr each RPV Nozzle and attached to the existilg UT examination
reports explaining the new methodology and what the coverages would be under tile 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
(N6A-NV), Unit 2 Cycle 12 Outage aud 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.

Frederick W. Fro cello Jr.
BFN ISO NDE ýnpecialist, ISI

Page 1B of 10
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ITENNESSEE VALLEY

-. AUTHORITY

I

DIGITAL ULTRASONIC
CALIBRATION
DATA SIIEET i REPORT NUMBER

PROJECT BFN UNIT/CYCILE 2112

PROCFDURE: N-UT-78 REV: TC: •NJA_
-TRANSDUCER

bLMNUFACTURER ,- zij
MODEL: - = S/N i-8'"
SIZE: -1 pi.,Q Z~. ~
SUIAPE:_c_. #F ELEIIENT&__2, N CONS: o

CAMLE TYPE.IL-G - 1'1H LENGTH- ____

MODE: SHEAR E LONG [eL

CALM RATIO, DATEL 2 .
CALIBRATION BLOCK NOJf 19 TEMP.• 2. *F
SIMULATOR BLOCIKP, -

THERMOMETER SIN 558,.? DUE DATE is.- •-Q-
COUPLANT:- L.. BATCH M d&-L'S

'ANGLE VERJFiCATION
3LOCKTYEL *"= SIN:-10

NOWHNALANGLE _____ ACTUAL ANGLEa•_7JO
INSTRUM EKT

MANUFACTURER K12 DUE DATE G-S-o3
MODEL NO.: t4SN _ SIN: Erl:zrq'9

DAC
11151 MLEN I SL I I IN QN,

100

80

60

40

20

0

REFLECTOR RE~ER~ENCE ~IEMOrY)
SCiVNDIRECT. NTC SDUH SEINS'rIr'ITy NulsMr. R

Z0~L12~ - 0] ~19 d]3j

FREQ:.ý' MHz PEJECT-.- 0 %

ANGLE:_.JL-_ -de- DAMPING: A300 chnis
DELAY O.C~ msec PULSER:. L

ZERO:L.j, L_, Bmscc

VELOCITY rnsc

R1NGE: inches
DBF 1. moIDE:FUL WIV.

PRR/PRl: LC/'

POWER:

DISPLAY WID`TnýLn/Lo-'ý inches

REEF.RFLECTOIt.RPMML.5-M GAIN: !77 (113
AMPLIiTUDE;_~ ME_ -TAL PATRL /Z5_

CALIBI3ATION TIMIES ____

LIXnITIAL TEIE: 0q~ FINAL TOM IF /1;5C

*PDI QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TAT3LE 2

OF THE APPLICABLE PDI QUALIFICATION IMYPLEMENTATI'ION PRO CEDIIRE!

VrERTICAL -SIGNAL 1
SIGNAL 2

GAUN SET_
AMP 80%1/

100 19!)

.6dB

T2 T0419
40c

ATTEN UATO R

nff Z `1MENTS

0
EXAMINEQ LVL. _& NII : _-

EXAMINER: ___.~3 DATE: -

LRVIN Rrk-1VL.-.11 DAkTE: -i5, PAG E OF M-
ACCC!: !0ftMSDATA8ASV 10.27.01
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Table 1. Browns Ferry Closure Head Instrumentation Nozzle (N6)

Geometry Inputs to Spreadsheet Model for Nozzle-to-Shell Weld Examination
0-*l

Inside Surface
Dimensions

Weld Start R

Rbore

Rbi

Rvi

Xoff

(inches)

4.94

3.11

1.5

125.69

48

Outside Surface
Dimensions

Weld End R

Rnozzle

Rbo

Rvo

Yoff

(inches)

9.08

5.72

2

129.69

0

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

Probe Angle Probe Skew Scan Surface Mode of Propagation

0
45

55

26

±(25 to 80)

±(20 to 60)

190

Vessel

Vessel

Blend

Shear Wave

Shear Wave

Shear Wavc

Probe
Angle

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

Probe Scan Min R Max R llin MP Max MP Max
Skew Surface Misorientation

45 ±(25 to 80) Vessel 6.89

7.17

12.0 4.67 6.16 0

55 t(20 to 60) Vessel 8.66 5.78 7.60 18

2026 ±90 Blend 5.94 7.10 4.89 7.44

6ýVt-
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TI ENNESSEE VALLEY DIGITAL ULTRASONIC
*-L'..- AUTHORITY -: CALIBRATION

" DATA SHEET

REPORT NUMBER

AWoECT BFN UNIT/CYCLE 2112

_______ TC:. '41
,A".W ... TRANSUUCER

MANUFACTURER K15

MODEL: _LPM .- SIN

SIZE: .L A, - FREQ: . Mz

SHAPE: Rb # ELEMENTS: t #CONS: 0

CABLE TYPE [G 171Z. LENGTH- . .

CALIBRATION DATE' & '

CALIBRATION BLOCK NO RF,_'i_ TEMP-,.2_ .

SIMULATOR BLOCK' : " '." KAJlUA

THERNIOMETER S/NS51fl7 DUE DATE IV" -"
COUPLANT: UCMtPT'lL-. BATCH: 162,. .

-ANGLE VERIFICATION
BLOCK TYPELVL5C& S/N: -----S--J.

NOMINAL ANGLE %& ACTUAL ANGLl,.2_i..._
INSTRUMENT

MANUFACTURER V4M DUE DATE •-&-3

MODELNO.: 4S~N .53. S/N: .l--tl!ýMODE: USHEAR U LONG R.lR.

DXC INSTRUMENT SETTINGS

100
soo
80

60

40

REFLECTOR REFERE-NCE MIEMORY*
SCAN DIRECT. #NýTC SIDi SENSITIVITY NUMBER

AXIAL R C ,. /5
CIRC.' . . I" I.

FRF.Q: .. M i-z REJECT:= 0 %

ANGIE- d e g DAMPING: /060 ohms

DELAY .___1 __1 mscc PULSER: F. Nc&4.L *

ZERO: 747 msee
VEI.OCITY 1.1193 nisec PRRiPRF: J ./4. .

RANGE: JP-60 Inches TOF: N/, .A
DTSP. MODE:FVLL WAV POWER: L'..

i-
20

0

DIS~PLAY wVrTH /0. 0~ incbes
.1

REF. REFLECTOR!=Wi 1fbMS. GMlN:__f Lj i CALIBRATION TIMES
INITIAL TIME: ^lejlfý

[dTAMU T-Tlr.1 ^t%, - oz NIV'AT. ID rT &/ do* ___

L-,II'EIICATION TIMES 1)6 I 12)/~~ 06-± 3)
FINAL TI-ME 1/7 ,L

7) is) 11),' N

*PDI QUALIFIED INSTRUMENT SETTINGS:

VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2

OF THE APPLICABLE PD•I QUAIf.FICATION IMPLEMENTATION PROCEDURE!
• " I~~~ .WiN'AP1 TV •'CICW "

SIGNAL 1 10 .90 O 70 60 so 0130 20 5?I
VERTICAL - _________ 0 '0 - 50 4-

__ _ _ _ SIGNAL 50~ 10 5 .3~. 2.01 ,1 o

GAIN SET -6 dB -12dU SIET +12 SET +6 ~,
ATTENUArOR AMNIP 80% 32 TO 48 16 TO 24 20% 64 TO 96 40% 64 TO 96

Y-AIN'UNER: ___

EXMNER: ~~LL ~L DAE -e____

LRIEVIWE: ATE: 
3

$I PAGE ~4.OF to

I
IACCESS: FORMS DATABASE 10.27.01 ý

... .•.,7..Z..'TL•::. L..;.7= ,;.:.XL.; ................................ ' --
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Ii NTENNESSEE VALLEY

--, AUTHORITY' IDIGITAL ULTRASONIC
CALIBRATION
DATA SIIEET I REPORT NUMBER

pROJECT DFN uNIT/CYCLE 2112 CALIBRATIN DATE:- --

v In~S m¶EV;At TC-N CALIBRATION BLOCK NO.!3,- 1' T TEMPLI$..U
P r T:.k IA SIMULATOR BLOCK• • .... TRANSDUCER •S•UAOBOK _ •~TA•u

:MTASUFACTUDCER Eb THERMOMETER S/NL.% JS_ DUE DATEJ41-o,-_,1
MAODELN UFCUX SINA E t72.2,0 ._ COUPLANT:;ULTQ.rL- - BATCH." C-.,IZr _

S _A, ANGLE VERIFICATION -

SIZE: _ 4L O . FREQ: L.2-5 2Hz BLOCK TYPE' -'44 SIN: -.-- 5,307
SHAPE: R..- ELEMENTS -1- #CONS: SU NOMINAL ANGLEa ACTUAL ANGLE kf-

C V _~ý INSTRUMENTICABLE TYPE R,_• LENG:• TH:--.-.'.- .__SPRMN

MODE: CSHEAR fl LONG 0 MANUFACTURER IC? DUE DATE 4-S-0,3
MODEL NO.: US.N 5r2 S/IN: E:2-r--

DAC INSTRUMENT SETTINGS

REFLaCTO. _ kEFE•ttrCE ,EMORY
SCAN'DIRECT.- NTC SDH ISEXSITIVITY NUMBDER

AX-AL -• 1 [ I.Z . 17 .

FREQ: . -L MHz REJECTh.= 0 0/%

ANGLE"-..dcg L)ADAINCI•: G/O ohms

[DELAY --. 5i3 msec PULSERt.4-/LE- ,

ZERO J. -L3 . 15sCC

VELOCITY-ý/•_.=O nsec PRPIPCRF: N IG-

RANGE: , -_.OO inches TOF: E A

DISP. MODE: FULL, ;,WA;V POWER: 23C_
D)ISPLAY WIDTH /0-CO inclcs

REF. REFLECTOR: 14"TO' - GAIN: 36 dB CALIBRATION T-"IES

AMPLITUDE: • % rIETALPATH: XL.l.- INITIALTIhME! 09/ FINALTIME 17/ -

VERIFICATION TI'ES l 1)10.412)uo083) 4) 5 I l') Is)
*PDI QUALIFIED INSTRUMENT SETTINGS:

VERITY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2
OF THE APPLICABLE P13 QUIA.IFICATION IMPLEMENTATION PROCEDURE!

LINEARITY CHECK

VSIRTGCAL SINAL 1 100 90 80 1 70 G 50 40 30 20

________SIGNAL 2 -Y50 40,13t 1,6 ps 2--------

CAIN SET -6 0 -12dB SET +12 SET +6.I..
ATTENUATOR[ AbIP I80%/ 32 TO 48 16 TO 24 I 20% 1 64 TO 96 4. C64TO :6

ATTENUATOR ~ ~ z ____o_
I Ab' C..~I.flSt~tA ~

.. .. .. . . .. *"2 : -.- t .~>t.. 2 rjA -AVJ

XAMIINERŽ trPr.amS _V.t

SIEXAMINER'; ý. LVL.CI--

WEV R: •o~A'LVL.: • .. Lo
ACCESS FORMS CATABASE 10-27-01

ANIII2 Zn ~.

DATE: ' -3 -!tz, PAGE S: OF.I=
I
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.__TENNESSEE VALLEY
AUTHORITY .1DIGITAL ULTRASONIC REPORT NUMBER

CALIBRATION S -- __..._ .
DQATA SH-EET

- l

PROJECT B)FN UNIT/CYCLE 2(12

PRO CEDdM. Aii I'E TC; NI A,
_-" ,- TRANSDUCER

MANUFACTURER 6.! "
MODEL" G SIN .

sizE: 1 FREQ: •-.5 Mniz
SHAPEt # ELEMENTS:_ I .. CONS: C>

CABLE TYPE RkG 56 LVNGTHi'Z-

I MODFE: E3"SEEAR 03 LONG U RI,
DAC

CALIBRATION DATE- 2.- 26% 01 C
CALIBRA&TION BLOCK NaO-L-j a TEfmlp . F

SIMiULATORDLOCIC: K A/ / A'yt•.S

THERIMOMETER S(N DUE PATE 11-49-61,
COUPLANT- ULT'AGFL. BATCH--CýLJA

ANGLE VEIF! CATION
ELOCKTYPE: 171:W S/N: ' 3-_Z-7

NOMINAL ANGLE____• ACTUAL ANGLEJ15a
ItSTRUMENT

MANUFACTURER Y. DUE DATE

M.ODELNO.: U•N 62. SIN: !--9-qtY.F
INSTRUMENT SETTINGS

SC \N"DIRECT. N- -C I "D1 SNIINY NME

AXIAL Ila[E• ¢ ,• /.
IciRC."- ;/ " • 0 . 7e-> dB

FREQ; ,Z_- N MHz RF.JECT:= 0 %

ANGLEr deg DAMPING: 16W ohms

DELAY -0. r344 msnc FULSER; b&&•LF *

ZERO: IH. . I B
VELOCITY .12.90 nsec PRR/PJPr: .

RANGE: J•r 5 rInchcs TOF: I •

DISP. MODE: FULL WAV POWER: !C.-

100

60

40

20

A
M
p
L

I
"1

'U

E
N

0
I•TKPT.AY V I'VDT I~ inches

RFE, REFLECTOR~ '. .."GAIN: ,f (1B CALI1BtRATION Th-IES

ANIPLITUDEM.8_ 0/0 METAL PATER: -t.OC" INITIALTINIME: ocil, FINAL TIMIE I".

VERIFICATION TIMES 1)0I 2) IISS 3) 6) 175) 'I 8F) Ih
*PI) QUALIFIED INSTRUMENT SETTINGS:

VER.FY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2

1 OF THE APPLICA1BLE PDI QjA:LIFICATION IMPLEMENTATION PROCEDURE!

AT.'1 -NV _____________

F -
V6,d 

-NVAl

AWTT-

I
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REPORT NO.TVA MANUAL ULTRASONIC VESSEL

EXAMINATION DATA SHEET
RPj C. LoSU%

PROJECT: , PN UNIT: -- WELD ID: CoA-)AV CONFIG.: NOZ7-EL COMPONENT: HKAD

CAL. SHT. NO.: PROCEDURE: N-LIT-'l8 REV.: 2.- PCR.: A/A TEMP.: ,2L. PYRO.:,-A..1i

SCAN SENS.: E dB EXAM START: ]I L4O EXAM END:, 1iO EXAM ANGLE: GOR-

Lo LOCATION: 0 Wol LOCATION: V'E-.. -

IND 20% 50% 100% MAX. AMP. 20% -50% 100%
NO.

Mpl Wl Li Mpl Wi LI NMpl Wi Li Mp W L Mp2 W2 L2 Mp2 W2 L2 Mp2 W2 L2

_______ ~ - - - __ - -_ _ _

COM~MENTS: .Ld N~C4TO% c N,-)-- N L )j 4 ith i:NJl.

Ad- QCAý,lENS2 ZocNE 1 iqAX 2k 7.6o1 EQ I 07 M$ IýLL.
EXAMINER:- LEVEL:=-r DATE: a-•l'o3 REVIEWED BY: . LEVEL: _L DATE: •'_

EXAMINER:0_' LEVFL:ý DATEi~~ ANII: la-ý AT E:;~ $AG 1-63- FI
TV 409 P-.9JII 0-99I4

TVA 40094 (NP-1-69) 1-108-999-48
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REPORT NO.

- Pd ý L o1 4
TVA MANUAL ULTRASONIC VESSEL

EXAMINATION DATA SHEET I
RPV C-Losute'

PROJECT: ' UNIT: p-. WELD ID: G A-MNVCONFIG.: ,mr-zc L. COMPONENT: LZAý

CAL. SILT. NO.: PROCEDURE' ,=.-PJ--i~ REV.: .... PCR.: _±L4 TEMP.: (.3' PYRO.:558_1.

SCAN SENS.: 15%a dB EXAM START: /0'4/5 EXAM END: .123S EXAM ANGLE: ,% 5•5.su0

Lo LOCATION: 0 Wo LOCATION: WELý>

IND 20% 50% 100% MAX. AMP. 20% 50% 100%
NO.

Mfp Wl Li Mpl Wl Li Mpl Wl Li Mp W L Mp2 W2 LZ Mp2 W2 L2 Mp2 W2 L2

COMMENTS-. ALL &ScAhL' wr Rr16%Lmvt6v-

EXAMINER: LEVEL:q~_DATE:.120- REVIEWED LEVEL:-ý DATE;

EXAMINER: 02:"2 LEVEL:ý DATE- -1-l AN;-DAE3 0 AE F
\T 

' P-AGE R9 O CS-

TVA 4CO94 INIP-la) 1-108-999-48
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TVA PROJECT: _brt- - SYSTEM: •'<•VREPORT NO.:
Office of Nuclear Power Unit: a_ 'WELD NO.- W A-N•/ "_4'Z[:

60" Coverage

Tottl Area 19.50" Sr..Q.
l Area Missed 4,55" 9C.IN.

60" Coverage
Total Area 11.55' SC.AN.Area missed "..90, S0.1, , ,/ ,•;

ASME Code Coverage 84%

I LOWER 15% EXAM VOLUME

Totol Coverage

Lowe- 15% 100%
Upper 85% : 81%

TclaL Composi-t Coverage 90.5%

BY: LEVEL: , DATE: 1- 2-6- 02 PAGE - OF Lo
TVA 19669 (ONP-6-.8)



Examination Report, R-137

NI B-NV, RPV Nozzle-To-Head Weld



4, RPV Nozzle Ultrasonic Examination 0
Summary Sheet

Utility: TA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#: £/-•7

Component Number: N IB-NV Component Description: N I 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-ISI-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

54-181-850

Calibration Sheets

06 30-9044520-000
Modeling Report: IR-2003-19 Section 2

EPRI Letter dated 3/13/07
Exam Data

Sheets
Indication Data

Sheets
N1BNV-CDS1 N1BNV-EDS1 NA
N 1BNV-CDS2
NIBNV-CDS3
N1BNV-CDS4

Exam Results
lENo Recordable Indications
i'Recordable Flaw Indications

(acceptable flaw evaluation)
OIReportable Flaw Indications

(unacceptable flaw evaluation)

Summary:

0
In accordance with UT procedure N-UT-78 Revision 4, 600 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 resulted in no reportable indications.

N2 Nozzle Modeling Parameters
Probe Refracted Angle Probe Skew Scan Surface

43°S -1060 Blend Radius
43'S +1060 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 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 Xl, 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 ½" on each side.

0
I.
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AUltrasonic Examination Data Sheet

Nozzle-to-Shell Weld Examination

Utility: TVA Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFQ
Examination Data Sheet Number: NIBNV-EDS1 ISI Report Number: /37
Component ID: N1B-NV Component Description: N1 Nozzle-to-Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-ISl-0270-C-02 Wo Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: 0Yes ONo Coverage Sheet Number(s): N1 BNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: 0D Blend Radius
Angle/ Skew Calibration Thermometer Scan Dae Te Recordable Indication Examiner
Mode I SIN: Gain Scan Limited Indication(s) Data Sheet # Initials

43°S -106° NIBNV-CDS1 03109107 1810 83'F VH-9525 75.0 dB []Yes ONo DYes ONo N/A GC

43-S +106' NIBNV-CDS2 03/09/07 1830 83°F VH-9525 75.0 dB [-Yes ONo E-Yes ONo NIA GC
N/A N/A N/A N/A NIA NIA N/A N/A ErYes E]No E-Yes []No NIA NIA

N/A N/A NWA N/A N/A N/A N/A N/A "Yes []No DlYes []No N/A NIA
Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
AngleJ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode kealrin et#t Time Temp S/N: Scan Gain ___aLmite Indication(s) Data Sheet # Initials

"600S N/A NIA N/A N/A N/A N/A NIA ["Yes []No D]Yes []No N/A NIA

N/A N/A N/A N/A N/A NIA N/A NIA E-Yes []No E-Yes [-]No N/A N/A

Examination Procedure: N-UT-78 rev.4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ Zon B Dieo Calibration Dt Tm Thermometer S G S Recordable Indication Examiner
Mode one ear irecon Sheet # Date ime emp S/N: can ai can imie Indication(s) Data Sheet # Initials

60=RL 1 ORadial ']circ N1BNV-CDS3 03/09/07 1720 837F VH-9525 72.4dB OYes []No FiYes ONo N/A GC

60°RL 2 ORadial -]Circ N1BNV-CDS4 03/09/07 1620 83°F VH-9525 80.0 dB NYes ENo 'Yes ONO N/A GC

60"RL I F"Radial OCirc N1BNV-CDS3 03/09/07 1720 83'F VH-9525 72.4 dB OYes []No E-Yes ONo NiA GC

60°RL 2 -Radial OCirc N1BNV-CDS4 03/09/07 1620 83F VH-9525 80.0 dB EYes I]No []Yes ONo N/A GC
____ ___ __ ___ _ __ ___ _ _ ___ ___ _ _ __ ___ __ ____ ___ ___ ___ ___ __ ___ __ __-4

Comments:
*The 600 shear modeled scan from the vessel 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 shell could 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 60s scans. The revised modeling increased the scan area of the 430 , +106° skew examinations to obtain 100% circumferential scan coverage of the inner 15%-t.

Level: N/A l Date: N/A

Level: N/A I Date: N/A

C-)
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A RPV Nozzle-To-Shell Weld

ARE VA Ultrasonic Examination Coverage Calculation Worksheet

Weld ID: NIB-NV Coverage Worksheet #: N1BNV-CWSI i ISI Report#: A13 7

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 to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 95.6 2inches 9Inner 15%-t Examination Volume: 9.9 inchs ' UOuter 85%-t Examination Volume: 85.7 Inches.
60°RL axial scan limited: nYes L-INo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ZYes E[No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: -Yes NNo Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 31.5 inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 16.7 inches

-Inner 15%-t Volume Achieved: 9.9 inchs

Percentage of Axial Coverage: 33% "Total Circumferential Examination Coverage: 28%
B+AX 1O0=C (F+H)+AX IOO=J

Combined Axial and Circumferential Weld Coverage
LTotal Examination Coverage: 31%

(C+J) + 2 X 100 = L

Prepared by: Bret Flesner Date: 03/19107 Reviewed b . Adam C i' Date:03t19t07
4..t ,,,e••• Page3 of 1



DESCRIPTION

,/'•: I Browns Ferry NIB Nozzle-to-Shell Weld Coveraae Plot
* DRAVM BY DATE

Bret Flesner 1 03/19/07

TITLE PACE

N1BNV-CPS1 40F 10 I ~ Cý:I1O9 5

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 boss
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DESCRIPTION

-• Browns Fer N1 B Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE TITL, PAGE

Bret Flesner 1 03/19/07 N1 BNV-CPS2 5 OF 10

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.

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

made on nozzle prior to examination.
End of blend radius measured to be -7" from 783

"Rnozzle"

ri-I
Lid

a
a
a

9

I
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DESCRIPTION
Browns Ferr, NI B Nozzle-to-Shell Weld Coverage Plot

DRAWN BY [DATE TITLE PAGE
. Bret Flesner 03/19/07 N1BNV-CPS3 6 OF 10

030197gj tl

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.

Weld

Transducer with 0".

-10" and + 10" skews.

R-Nozzle

0



A Reactor Pressure Vessel C 0 9 8
Manual Ultrasonic Calibration Data Sheet

rUtility: TIVA Site: Browns Ferry Nuclear Plant Unt:2Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1BNV-CDS1 IS[ Report Number: gis!•

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

Examination 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: 0111 PK 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: 20.0" 0Sound Path E'lDepth Skew Angle: -106° Measured Skew Angle: * +106'

Z Delay: 0,658' Mode: Shear Radius: 5.75"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

jo Frequency: 2.25MHz Type: CS Rompas SIN: 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: [Pulse Echo ElDual Gain: 28.2 dB 28.2 dB

w Rep Rate: 2kHz Basic Calibration Block(/0

Pulser: [0150V E]300V (cSonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 68 "F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 4.4 div Amplitude: 80 %FSH Gain: 53.4 dB

Cal In: Date 03/09/07 Time 1515 Check: Date 03/09107 Time 1806 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: N/A
Signature

Level: N/A Date: N/A

Page 7 of 10



A Reactor Pressure Vessel U i

Manual Ultrasonic Calibration Data Sheet
r Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N1 BNV-CDS2 ISI Report Number: Q[•

Component ID. tBN Component Description: N1 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Seral Number: OOXIXC 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: 430 Measured Angle: 43"

Range: 20.0" INSound Path [:Depth Skew Angle: +106° Measured Skew Angle: *-106*

_ Delay: 0.658' Mode: Shear Radius: 5.75"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification 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: OPulse Echo -]Dual Gain: 27.0 dB 27.0 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: ]150V []300V ('Sonic 137 only) Block ID: BF-18 Material: Clad CS

Lu

Thickness: 6.0" with 0.125" clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only,

The Sonic 136 has a fixed pulser voltage. Temperature: 68 °F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 4.1 div Amplitude: 80 %FSH Gain: 53.0 dB

Cal In: Date 03109107 Time 1525 Check: Date 03/09107 Time 1828 Check: Date N/A Time N/A Out: Date 03[09/07 Time 1855

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

Comments

Examiner: N/A Level: N/A Date: N/A

Signature

Page 8 of 10
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Reactor Pressure Vessel U.C0200
Manual Ultrasonic Calibration Data Sheet

W Utility: TVA Site: Browns Ferry Nuclear Plant - Unit: 2 IOutage: Cycle 14 RFO
;Calibration Data Sheet Number: N1BNV-CDS3 ISI Report Number: Kill

Component ID: N1B-NV Component Description: NI 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: 610

Linearity Sheet No.: LDS1 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-12fimm Squint Angle: 5°

Range: 8.00" 0Sound Path r"7Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in I pS Verification Block

Display: Filt 2 Type: CS Rompas SIN: 99-6251

Frequency: 2.25 MHz

Reject: Off

Reflector: 1" Reflector 2" Reflector
I - t -

Sweep: 1.3 div. 2.5 div.
I t 1

Pulse Width: 222 nS Amplitude: 25% FSH 80% FSH

LU
0)
51a-

Damping: 5000 -. Gain: 52.0 dB 52-0 dB

Mode: LDPulse Echo EDDual Basic Calibration Block

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

Pulser: L-.150V 0I300V (*Sonic137 only) Thickness: 6.0"with 0.125" Clad Diameter: Flat

Temperature: 68 'F Therm. SN: VH-9525
*Probe voltage is adjustable with the Sonic 137 Instrument. The

Sonic 136 has a fixed pulser voltage.
Couplant: Ultragel II 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 03/09/07 Time 1535 Check- Date 03/0g/07 Time 1717 Check: Date NIA Time NIA Out: Date 03/09/07 Time 1905

Comments

Zone 1 - Near Surface calibration.

6 lExaminer: George Chapran
Signatur e:.. . .. ,.

AREVA Revi . amC•:f"
Signature.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 9 of 10
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Reactor Pressure Vessel 000201
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N1BNV-CDS4 ISI Report Number:

Component ID: NIB-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: 600 Measured Angle: 610

Linearity Sheet No.: LDS1 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'I Range: 18.0" SSound Path -]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in /IJS Verification Block

Display: Filt 2 Type: CS Rompas S/N: 99-6251

C-)
0::

-t 7

Frequency: 2.25 MHz Reflector: 1" Reflector
4 4 ---.- 4

Reject: Off Sweep: 0.6 div.

2" Reflector

1.1 div.

80% FSH
-t + - 4

Pulse Width: 222 nS Amplitude: 25% FSH

C,
-jL

Damping: 500.0 Gain: 52.0 dB 52.0 dB

Mode: EPulse Echo [Dual Basic Calibration Block

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

Pulser: r-150V E-300V (*Sonic137only) 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: 68 "F

Couplant: Ultragel II

Therm. SN: VH-9525

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 03109/07 Time 1618 Check* Date N/A Time NIA Out: Date 03/09107 Time 1910

Comments

I Zone 2 - Full Volume calibration.

Examiner: N/A Level: NIA Date: N/A

Signature

Page 10 of 10



Examination Report, R-138

N2A-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination U0202
. Summary Sheet

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #:

Component Number: N2A-NV Component Description: N2 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-ISI-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
54-1SI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 3

EPRI Letter dated 3/5107

Exam Data Indication Data Exam ResultsCalibration Sheets Sheets Sheets CONo Recordable Indications

N2ANV-CDS1 N2ANV-EDS1 [JRecordable Flaw Indications
N2ANV-CDS2 (acceptable flaw evaluation)

N2ANV-CDS3 '-Reportable Flaw Indications
N2ANV-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 54-1SI-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzle Modelin Parameters
Probe Refracted Angle Probe Skew Scan Surface

400S -1206 Blend Radius
500S +120* Blend Radius
60°S ±(330-66') 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 1 OCFR
50.55a, The 606RL 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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, 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 wql0 plus %" on each side.

I



S 0
~Ultrasonic Examination Data Sheet

i:-:; ... .:Nozzle-to-Shell Weld Examination

Utility: TPVA 1Site'. Browns Ferry Nuclear Plant I ]nit: 2 Outage: Cycle 14 RFO

1Examination Data Sheet Number: N2ANV-EDS! 1S1 Report Number: le159.

Component ID: N2A-NV Component Description: N2 Nozzle-to-Vessel Weld
Examination Information

ISO I Drawing Number: 2-CHM-2046-C-01, 2-ISt-0270-C-02 Wo Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: ;Yes r-No Coverage Sheet Number(s): N2ANV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Scan Limited Recordable Indication Examiner
Mode S/N: Gain Indication(s) Data Sheet # Initials

*50' 1 s +120° N2ANV-CDS1 3/11/07 1321 84' F VH-9525 72.0 dB OYes ZNo []Yes ONo N/A GC

40°/ s -120' j N2ANV-CDS2 3/11/07 1301 840 F VH-9525 72.0 dB []Yes tgNo []Yes ONo N/A GC

NA N/A NIA N/A NIA N/A N/A NIA -DYes [INo r-Yes []No N/A N/A

NA N/A N/A N/A N/A NWA NIA N/A -Yes -No DYes DNo N/A N/A

Examination Proredure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode S/N: Indication(s) Data Sheet # Initials

601 /s ±330 to 66- N2ANV-CDS3 311/107 1241 84° F VH-9525 75.0 dB DYes ONo D-Yes JONo N/A GC

N/A N/A N/A NIA N/A N/A NIA NIA -]Yes -No -Yes iNo N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ Zone Beam Direcion Calibration Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Zone BeamDiretio Sheet # S•N: Indication(s) Data Sheet # Initials

60'/RL 1 ORadial DCirc N2ANV-CDS4 3/11107 1211 84" F VH-9525 72.4 dB EYes -INo OYes NNo N/A GC

60°/RL 2 IRadial DCirc N2ANV-CDS5 3/11/07 1136 84" F VH-9525 82.0 dB OYes []No []Yes ONo N/A GC

60'/RL 1 DRadial OCirc N2ANV-CDS4 3/11/07 1211 84° F VH-9525 72.4 dB IRYes C-No fYes [No N/A GC

60*/RL 2 DRadial OCirc N2ANV-CDS5 3/11/07 1136 84° F VH-9525 82.0 dB IDYes -No []DYes ONo N/A GC

Comments:

See calibaration data sheet for additional details on the 50' shear examination.

Examiner: George Cj apmar, Level: II Date: 03/11/07 Examiner: N/A Level: NIA Date: N/A
Signature: __,.--_-__ Signature:
Examiner: N/A Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A
Signature: #1 • I_,__/ Si/nature;
AREVA Review: Adam S•ooti i Level: III Date: 03/20/07
Signature " 0' 1( Pa--?'flt

----- .... Page 2 of I1I
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RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

UtIlfty: TVA Plant Browns Ferry Unit: 2 Weid ID: N2A-NV Coverage Worksheet #: N2AN V-C WS II ISI Report#: 1,'5-F

Axial scans are perforned with a procedure for the examination of
Innertr vessel shell welds. This procedure has been demonstrated for detection

154e50-t 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%-t Is examined with the
some vessel 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 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-IS1-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 47.5inches LInner 15%-t Examination Volume: 5.72inchs 7Outer 85%-t Examination Volume: 41.8 2 Inches.
60°RL axial scan limited: Yes DNo "Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ZYes E-_No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: L-Yes ZNo Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 24.32 inches Description of Limitation: NIA "Outer 85-t% Volume Achieved: 11 .Sinches

'Inner 15%-t Volume Achieved: 5.7 2inchs
0Percentage of Axial Coverage: 51% lTotal Circumferential Examination Coverage: 36%

B+AXIO0=C (F+H)+AX IOO=J
Combined Axial and Circumferential Weld Coverage

LTotaD Examination Coverage: 44%
(C+J) +2X 100=L

Prepared by: Bret Flesner Date: 03/20/07 Reviewe Y: Ad ýKoontit Date:03/20107vi~e~Adw¶~nt~/Page 3 of 11
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08205OES Browns Ferry N2A Nozzle-to-Shell Weld Coverage Plot

DRAMW BY DATE TiTLE PAGE

Bret Flesner 03/20/07 N2ANV-CPSI 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.

49
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DESCRIPTION

Browns Ferry N2A Nozzle-to-Shell Weld Coverage Plot )ýs 0302063
*DRAMI~ BY

BrP1 Flasner
DATE TITLE I PAGE

003/20/07 N2ANV-CPS2 5 OF 11

0

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.

A
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IDESCRIPTION tw qFomP2

.* DR~AWN 1Y

et Flesner

Nozzle-to-Shell WeWd Coverage Plot g
DATE TITLE PAGE

000207
Lsner 03/20/07 N2ANV-CPP?3 1 6 OF I I

Top View
Measurements based on modeling report,

design drawings, and as-found measurements.

Point where sound beam intercepts the ID.
Tranisducei with 0°,
S-10' and +10' skews.

-- ---- ----
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A Reactor Pressure Vessel 0 0 2 0 8
fManual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2ANV-CDS1 ISI Report Number: 3 ed

Component ID: N2A-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-IS1-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 0111 PR 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" 0Sound Path []Depth Skew Angle: -120° Measured SkewAngle: *+120"

z Delay: 0.587" Mode: Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

, Frequency: 2.25 MHz Type: CS Rompas S/N: 99-6251
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: [OPulse Echo -- Dual Gain: 29.8 dB 29.8 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: U"]150V EJ300V (*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: 69° F Therm. SN: VH-9525

Couplant: Ultragel II 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 03/111/07 Time 1437

Comments

*During the calibration process a manufacturing error was discovered with the IVA 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'.

1 ___ __

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 7 of I11



Reactor Pressure Vessel C302 09
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2ANV-CDS2 S11 Report Number: 91
Component ID: N2A-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-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

Serial Number: 136P1200G081455 Size: 0.5" x 1 0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 40* Measured Angle: 40'

Range: 15.0" ]Sound Path [-Depth Skew Angle: +120* Measured Skew Angle: *-120'
C, I
z Delay: 0.587" Mode: Shear i Radius: 3.5"

Velocity: 0.127 in / pS 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: 0.6 div. 1.3 div.

Damping: 500 Q Amplitude: 70 %FSH 80 %FSH

Mode: NPulse Echo r-Dual Gain: 28.0 dB 28.0 dB

w Rep Rate: 2kHz Basic Calibration Block
___

D Pulser: 0-I150V fE300V ('Sonic 137 only) Block ID: BF-18 Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only Thickness: .with 0. 125" Clad Diameter: Flat.._..

The Sonic 136 has a fixed pulser voltage. Temperature: 69* F Therm. SN: VH-9525

1 Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 48.0 dB

Cal In: Date 03/11/07 Time 1110 Check: Date 03/11107 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: N/A Level: N/A Date: N/A

Signature

Page 8 of 11



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: N2ANV-CDS3 ISI Report Number: gcý

Component ID: N2A-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination 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: 00X1XB Frequency: 2.25 MHz

Serial Number: 136P1 200G081455 . Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 60" Measured Angle: 59"

Range: 20.0" MSound Path ElDepth Skew Angle: ±33° to 660 Measured Skew Angle: NIA

UJDelay: 0.813" Mode: Shear Radius: Flat

Velocity: 0.127 in/ IpS 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: 0.6 div. 1.1 div.

Damping: 500 ( Amplitude: 70 %FSH 80 %FSH

Mode: ;Pulse Echo EJDual Gain: 27.6 dB 27.6 dB

wj Rep Rate: 2kHz . . - Basic Calibration Block
-R Pulser: [10150V 0I-300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 690 F Therm. SN: VH-9526

I Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID 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: Gee Ch Level: I1 Date: 03/11/07 Examiner: N/A Level: N/A Date: N/A
Signature: , . .. Signature

AREVA Review: CoLevel: 1l Date: 03/20/07 Page 9 of 11
Signature:-
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A .Reactor Pressure Vessel C,3 0 2O 1
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2ANV-CDS4 ISI Report Number:

Component 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: Staveley Manufacture: RTD Model: TRL2-ST

Model: Sonic 136 Serial Number: 07-304 Frequency: 2 MHz

Serial Number: 136P1200G081455 Angle: 60' Measured Angle: 610

Linearity Sheet No.: LDS1 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 8.00" OSound Path []Depth # of Elements: 2 Shape: Red. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / pS Verification Block

Display: Filt 2 Type: CS Rompas S/N: 99-6251

Frequency: 2.25 MHz Reflector. 1" Radius 2" Radius

Reject: Off Sweep: 1.2 div. 2.5 div.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 0 Gain: 52.0 dB 52.0 dB

Mode: E-Pulse Echo SDual Basic Calibration Block
n"

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

a. Pulser: [-h50V C-300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter Flat

'Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 69 'F Therm. SN: VH-9525
Sonic 136 has a fixed p Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 1144 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: N/A Level: N/A Date: N/A

Signature

Page 10 of 11



A Reactor Pressure Vessel 030212
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2ANV-CDS5 IS[ Report Number: RI '

Component 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: Staveley Manufacture: RTD Model: TRL2-ST

Model: Sonic 136 Serial Number: 07-304 Frequency: 2 MHz

Serial Number: 136P1200G081455 Angle: 600 Measured Angle: 61°

Linearity Sheet No.: LDS1 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

I Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / pS Verification Block

Display: Flit 2 Type: CS Rompas S/N: 99-6251

F requency: 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: 500 Q Gain: 52.0 dB 52.0 dB

Mode: E)Pulse Echo ODual Basic Calibration Block

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

Pulser: -]150V 0-300V (*Sonic 137 only) Thickness: 6.0" wIth 0.125" Clad Diameter: Flat

'Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 69 °F Therm. SN: VH-9525
Sonic 13 has a fp g Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH f Gain: 73.2 dB

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

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A
Signature

Page 11 of 11



Examination Report, R-142

N2B-NV, RPV Nozzle-To-Head Weld



0

I.

RPV Nozzle Ultrasonic Examination
Summary Sheet

UtilitySite: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#: /97-

Component Number: N2B-NV Component Description: N2 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-lSl-0270ýC-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
5-1-850 '06 30-9044520-000 Modeling Report: IR-2003-19 Section 3

54-_SI-8_0 0_ _ 30_9044520-_0_ EPRI Letter dated 315/07
Calibration Sheets Exam Data Indication Data Exam Results
Calibration__ _ ShesSheets Sheets ONo Recordable Indications

N2BNV-CDSI _____ N2BNV-EDSI [IRecordable Flaw Indications
N2BNV-CDS2 j -_ _ _ __-_(acceptable flaw evaluation)

N2BNV-CDS3 . [-Reportable Flaw Indications

N2BNV-CDS4 (unacceptable flaw evaluation)

N2BNV-COSS
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 60b 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 54-181-850-06 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 -1200 Blend Radius
50°S +1200 Blend Radius
600S -+(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 1OCFR
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 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 we~d/lus ½" on each side....... / 7 /
Prepared by: homas Br Date: 3/19/07 Reviewed by: C .Date: 3/20/07
SignatuffZ 51& a Signature: - L -('•_
Customer: Matt ~j ANII: >

-Signature: Date; ý 7 Sigqnature:lý* Date: f(( ,(,

Pagel of 11
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AUltrasonic Examination Data Sheet

Nozzle-to-Shell Weld Examination

Utility: TVA I Site: Browns Ferry Nuclear Plant | Unit: 2 I Outage: Cycle 14 RFO
Examination Data Sheet Number: N2BNV-EDS1 ISI Report Number: /f Iz.
Component ID: N2B-NV ( Component Description: N2 Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01 & 2-ISI-0270-C ;; Wo Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: SYes ErNo I Coverage Sheet Number(s): N2BNV-CWS1

Scan Information
-Examination Procedure: 54-ISI-850-06 Applicable SDCN's:.30-9044520-000 Scan-Surface: OD Blend Radius

Angle/ Skew Calibration Sheet# Date T, Scan S Limetpd Recordable Indication Examiner
Mode kDS/N: Gain Indication(s) Data Sheet # Initials
"50*S -120* N2BNV-CDSI 03J19/07 1410 88'F VH-9520 61.0 dB 0Yes ONo []Yes ONo N/A TB

40°S +120* N2BNV-CDS2 03/19/07 1418 88=F VH-9520 61.0 dB -Yes ONo -Yes ONo N/A TB
NA NIA N/A N/A N/A NIA NIA NIA -Yes ONO DYes ,'DNo N/A N/A
NA N/A N/A N/A N/A N/A NIA N/A DYes rNo DYes []No N/A N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet # Dale Time Temp Thermometer Recordable Indication Examiner
ModeScan Gain Scan Limited Indication(s) Data Sheet # Initials
60°S ±33' to 66' N2BNV-CDS3 03/19/07 1440 88°F VH-9520 67.0 dB DYes ONo []Yes ONo N/A TB
N/A NIA NIA NIA NIA NIA NIA NIA D-Yes [INo ['Yes []No NIA NIA

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel ShellAnl)Calibration Thermometer Recordable Indication Examiner
Angle] Zone Beam Direction Sheetion Date Time Temp Scan Gain Scan Limited
Mode Sheet # S/N: Indication(s) Data Sheet # Initials
600/RL 1 gRadial D-Circ N2BNV-CDS4 03/19/07 1345 88F VH-9520 76.0 dB MYes [No DYes ONo N/A TB

60"/RL 2 ORadial Dcirc N2BNV-CDS5 03/19/07 1357 88°F VH-9520 78.0 dB MYes []No DYes ONo N/A TB

60'/RL I DRadial SCirc N2BNV-CDS4 03/19/07 1345 88*F VH-9520 76.0 dB OYes DNo DYes ONo N/A TB

60°/RL 2 -Radial CgCirc N2BNV-CDS5 03/19/07 1357 88*F VH-9520 78.0dB ZYes ONo DYes ONo N/A TB

Comments:

See note on calibration data sheet for details relating to the 50* measured angle.

Examiner: Thomas Brown Level: 11 Date: 03/19/07 Examiner: N/A Level: N/A Date: N/A
SignaturgQ -- . • Z Signature:
Examiner: N/A/ Level: N/A Date: N/A Examiner N/A Level: N/A Date: N/A
Signature: /_/__ _ ___Signature:

AREVA Review: Adam Co Level: III Date: 03120/07
Signature "__
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RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N2B-NV coverage worksheet *N2BNV-CWS1 18 Report #: i/' -

Axial scans are performed with a procedure for the examination of
Inner Ivessel shell welds. This procedure has been demonstrated for detection

Outer 85%-t of flaws located throughout the entire weld thickness. Coverage
F obtained during axial scans is typically limited due to 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 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
1 00%-t Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-181-850-00 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 47.52inches 0Inner 15%-t Examination Volume: 5.7'inchs -'Outer 85%-t Examination Volume: 41.82inches.
60°RL axial scan limited: ZYes E-No 5Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: MYes -]No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: L[Yes [ANo Description of Limitation: Nozzle Blend Radius
OTotal Axial Volume Achieved: 24.32 inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11.5 7inches

'Inner 15%-t Volume Achieved: 5.7'inchs

"Percentage of Axial Coverage: 51% 'Total Circumferential Examination Coverage: 36%
B +÷A X 1O0= C (F + H)4 AX 10D J

Combined Axial and Circumferential Weld Coverage
LTotal Examination Coverage: 44%

(C+J) + 2 X 100= L

Prepa d by: Bret Flesner Date: 03/20/07 Reviewed by/-Ar m Coyo Date:03120107
~21z: A.W~(~page 3 of 1
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C 30216
DESCRIPTION

I Browns Ferrn N2B Nozzle-to-Shell Weld Coveraae Plot P]0I DRAWN BY
Bret Flesner

DATE TiTLE PAGE

03120107 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.
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DESCRIPTION

, I• Browns Ferry N2B Nozzle-to-Shell Weld Coverage Plot P A' 0,30217
DRAMN BY

Bret Flesner
DATE TFTLE PAGE

03/20/07 N2BNV-CPS2 1 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 inne- 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.
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DESCRIPTION

Browns Ferry N2B Nozzle-to-Shell We0 Coverage Plot
DRAMlJ BY DATE TITLE PAGE

Bret Flesner 03120107 I N2BNV-CPS3 1 6 OF 11

0300213

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'. 4ý Reactor Pressure Vessel 0 I0219
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2BNV-CDS1 ISI Report Number: R'/1 9--

Component ID: N28-NV Component Description: N2 Nozzle-to-Vessel weld

Examination Procedure: 54-1SI-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: I Configuration: Single

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

Range: 15.0" MSound Path []Depth Skew Angle: -120' Measured Skew Angle: *+120'

Z Delay: 0.517" Mode: Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: R--174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas SIN: 791413

Reject: Off Reflector: 1" Reflector 2" Reflector

16 I Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 11 Amplitude: 70 %FSH 80 %FSH

Mode: [Pulse Echo [--][ual Gain: 36.4 dB 36.4 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: ] 150V E]300V ("sonic 137 only) Block ID: BF-18 Material: Clad CS

X
C,,
--J

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 72 "F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

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

Cal In: Date 03/19/07 Time 1150 Check: Date 03119/07 Time 1409 Check: Date NJA 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 code 365-
043-122). The wedge incident angle is cut Such that a 50" refracted shearwave 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: N/A Level: N/A Date: N/A

Signature

Page 7 of 11



A Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

-U

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

Calibration Data Sheet Number: N2BNV-CDS2 ISI Report Number:

Component ID: N2B-NV Component Description: N2 Nozzle-to-Vessel weld

Examination 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: 01lC4NX Frequency: 2.25 MHz

Serial Number: 703 1 - - 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'T Range: 15.0" OSound Path I'Depth Skew Angle: +1200 Measured Skew Angle: *-120*
U]

Delay: 0.519' Mode: Shear Radius: 3,5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12 Intermediate Connectors: 0

Display: Filt2 Verification Block

C.)Frequency: 2.25 MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: 1" Reflector 2" Reflector

111 Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 !2 Amplitude: 70 %FSH 80 %FSH

Mode: SPulse Echo [nDual Gain: 36.0 dB 36.0 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: r-150V [-300V (*Sonic 137only) Block ID: BF-18 Material: Clad CS

C,,)
-J

Thickness: 6.0" with 0.125" Clad Diameter Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 72 *F Therm. SN: VH-9520

Couplant: Ultragel II 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 Out Date 03/19/07 Time 1517

Comments

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

Examiner. N/A
Sionature

Level: N/A Date: N/A

Page 8 of 11



A. Reactor Pressure Vessel 30221
Manual Ultrasonic Calibration Data Sheet

mm

U IUtility: TVA
Site: Browns Ferry Nuclear Plant Unit: 2 i Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2BNV-CDS3 ISI Report Number: /L1-

Component ID: N2B-NV Component Description: N2 Nozzle-to-Vessel weld

Examination 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: 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 Settings . Refracted Angle: 60' Measured Angle: 59"

Range: 20.0" ]Sound Path '-De-th Skew Angle: ±33' to 66" Measured Skew Angle: N/A

U.Delay: 0.842" Mode: Shear Radius: Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Fill2 Verification Block

L)W•
Frequency: 2.25 MHz Type: CS Rompas SIN: 791413

Reject: Off Reflector: 1" Reflector 2" Reflector

a Pulse Width: 222 nS Sweep: 0.6 div. 1.1 div.

Damping: 500 [2. Amplitude: 70 %FSH 80 %FSH

Mode: ]Pulse Echo []Dual Gain: 33.8 dB 33.8 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: -]150V []300V (*sonic137 only) Block ID: BF-18 Material: Clad CS
.I0,

Thickness: 6.0" with 0.125" Clad Diameter Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 72 "F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.8 div Amplitude: 80 %FSH I Gain: 60.8 dB

Cal In: Date 03/19/07 Time 1200 Check: Date 03119/07 Time 1439 Check: Date N/A Time N/A Out, Date 03/19/07 Time 1519

Comments

Examiner N/A Level: N/A Date: N/A

Signature

Page 9 of 11



. 300222

-I A
Reactor Pressure Vessel

Manual Ultrasonic Calibration Data Sheet
U 'Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2BNV-CDS4 ISI Report Number: 9 1 4,ý

Component 10: N2B-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: 07-304 Frequency: 2 MHz

Serial Number: 7031 Angle: 60' Measured Angle: 61°

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 8.00" ESound Path r-Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' intermediate Connectors: 0

Velocity: 0.230 in / pS Verification Block

Display: Flit 2 Type: CS Rompas SIN: 791413

I Frequency: 2.25 MHz Reflector: I" Reflector 2" Reflector

Reject: Off Sweep: 1.2 div. 2.5 div.
- -+ "4 1

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

wi
r,

Damping: 500 a- Gain: 52.0 dB J 52.0 dB

Mode: []Pulse Echo ýi(DDual Basic Calibration Block

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

Pulser: -150V -'300V (-Sonic 137only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

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

Temperature: 72 °F Therm. SN: VH-9520The

Couplant: Ultragel II 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 03119/07 Time 1233 Check: Date 03/19/07 Time 1344 Check: Date N/A Time N/A Out: Date 03/19/07 Time 1520

Comments

Zone 1 - Near Surface calibration.

Examiner: Thomas Brown Level: II Date: 03/19107 Examiner N/A Level: N/A Date: N/A
Signar• Signature

AREVA Revi Ada o ti LeWel:lll Date: 03/20/07 Page 10 of 11
Signature:

a



A Reactor Pressure Vessel 0 3 223
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2BNV-CDS5 ISI Report Number: R I-'..

Component ID: N2B-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: 07-304 Frequency: 2 MHz

Serial Number: 7031 Angle: 600 Measured Angle: 61'

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5.

Range: 18.0" OSound Path E']Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in pS Verification Block

Display: Flit 2 Type: CS Rompas S/N: 791413

fk• Frequency: 2.25 MHz Reflector: 1" Reflector 2" Reflector

Reject: Off Sweep: 0.5 div. 1.1 div.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 f Gain: 52.0 dB 52.0 dB

Mode: [i:Pulse Echo ODual Basic Calibration Block

Rep Rate: 2kHz Block ID: BF-18 Material: Clad CSI.
-n

Pulser: [-150V E1--300V (*Sonic1 i7only)

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

Thickness: 6.0" with 0.125" Clad Diameter: Flat
i i

Temperature: 72 "F Therm- SN: VH-9520

Couplant: Ultragel I! Batch No.: 05320

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Cal In: Date 03119/07 Time 1230 Check: Date 03/19/07 Time 1356 Check: Date N/A Time N/A Out: Date 03/19/07 Time 1520

Comments

Zone 2 - Full Volume calibration.

I Examiner: N/A
Signature

Level: N/A Date: N/A

Page 11 of 11



Examination Report, R-139

N2C-NV, RPV Nozzle-To-Head Weld



0

0

A W RPV Nozzle Ultrasonic Examination C30224
Summary Sheet

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 151 Report•:

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

ISO I Drawing(s): 2-CHM-2046-C-01 & 2-ISI-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

54-ISI-850 06 30-9044520-000 Modeling Report: IR.2003-19 Section 3
EPRI Letter dated 3/5107

Exam Data Indication Data Exam Results
Calibration Sheets Sheets Sheets -0No Recordable Indications

N2CNV-CDS1 N2CNV-EDS1 [JRecordable Flaw Indications
N2CNV-CDS2t (acceptable flaw evaluation)
N2CNV-CDS3 []Reportable 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 (radial) and circumferential scan directions. These examinations resulted in no
reportable indications.

In accordance with UT procedure 54-1SI-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 ±(330-660) 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 60ORL 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 VIII qualified personnel, procedures, and equipment.

Note: See IVA 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 weko plus ½" on each side.

I Page I of 11



0 0AUltrasonic Examination Data Sheet
.- :..: -Nozzle-to-Shell Weld Examination

Utility: :TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 Outage C ycle 14 RFO
Examination Data Sheet Number: N2CNV-ED81 ISI Report Number: " 3'q
Component ID: N2C-NV Component Description: Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01, 2-ISI-0270-C-02 Wo Location: Nozzle Boss (Rnozzle) L0 Location: Nozzle TDC
Examination Limited: OYes -No Coverage Sheet Number(s): N2CNV-CWS1

Scan Information

Examination Procedure: 54-4SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp Sc: Gan anRecordable indication Examiner
Mode ThSmN: Gain Indication(s) Data Sheet # Initials
•50°S -1200 N2CNV-CDS1 03/11/07 1321 84°F VH-9525 72.0 dB -]Yes. ONo [-Yes ONo NIA GC

40°S +120' N2CNV-CDS2 03/11/07 1356 84°F VH-9525 72.0 dB -yes 0No r7Yes ONo NJA GC

NA N/A N/A N/A N/A NIA WA N/A [rYes "No D"Yes []No N/A. NIA

NA NIA NIA N/A N/A N/A N/A N/A [-]Yes []No DYes [INo N/A [ N/A

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ SkewThermometer Scan Gain Scan Limited Recordable Indication ExaminerMade SeCairtoSee# ae Tm Tap SIN: Indication(s) Data Sheet # Initials

60°S ±33' to 66' N2CNV-CDS3 03111/07 1405 84'F VH-9525 72.0 dB -Yes HNo OYes ONo N/A GC

N/A N/A M/A N/A N/A N/A N/A N/A -"Yes []No lYes []No N/A NtA

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ Zone Beam Direction Calibration Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner

Mode Sheet_# SIN: Indication(s) Data Sheet # Initials

60°/RL 1 ERRadial E]Circ N2CNV-CDS4 03/11/07 1525 82*F VH-9520 78.4 dB OYes [:]No DYes ONo N/A BF

60'/RL 2 ORadial L-Circ N2CNV-CDS5 03/11/07 1605 82°F VH-9520 76.0 dB ZYes ONo -Yes NNo N/A BF

60°/RL 1 ORadial OCirc N2CNV-CDS4 03/11/07 1525 82°F VH-9520 78.4dB OYes ONo -Yes ONo N/A BF

60'JRL 2 [ORadial ZCirc N2CNV-CDS5 03/11/07 1605 82"F VH-9520 76.0 dB ZYes []No []Yes [@No N/A BF

Comments:

See Note 1 on attached calibration data sheet for details relating to the 50' measured angle.

Examiner: Georgehapman Level: II Date: 03/11/07 Examiner: N/A Level: NIA Date: NIA
Signature:.,,-,,__ ____ _Signature:
Examiner: Bret Kesner Level: II Date: 03111107 Examiner: N/A Level: N/A Date: N/A
Signature: ,__________ __Signature:

AREVA Review: Adam ti Level: Ill I Date: 03/20/07
Signature "Pa-

Page 2 of 11

C)

(N~



ah a ah
RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit 2 Weld ID: N2C-NV Coverage Worksheet #: N2CNV-CWS1 ISI Report #: , g/3'

Axial scans are performed with a procedure for the examination of
Inner Ivessel shell welds. This procedure has been demonstrated for detection
1 t Outer 85% 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%-t Is examined with the
same vessel procedure as above and typically limited due to nozzle

Sconfiguration. 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 blend.

Axial Scans Circumferential Scans
100%-t Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 47.52inches 'Inner 15%-t Examination Volume: 5.72 inchs 6Outer 85%-t Examination Volume: 41.82Inches.
600 RL axial scan limited: ZYes ONo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: NYes LINo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: L]Yes MNo Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11 .52inches

'Inner 15%-t Volume Achieved: 5.7Ainchs

Percentage of Axial Coverage: 51% lTotal Circumferential Examination Coverage: 36%
B+AX IO0=C (F + H) + A X 100I= J

Combined Axial and Circumferential Weld Coverage

,Total Examination Coverage: 44%
(C+J) 2 x 1 oo L

Prepared by: Bret Flesner Date: 03/20/07 Reviewed by.,"amC/"-- Date:03/20/07 Page3ofl1
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00022?7.
A

DE8CRIPTION •
DESC Browns Ferry N2C Nozzle-to-Shell Weld Coverage Plot '

DRAMN BY DATE TITLE PAGE

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 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.

4.9 I
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DESCRIPTION W

Browns Ferry N2C Nozzle-to-Shell Weld Coveraae Plot
DRAWN B3Y DATE TITrLE IPAGE

Bret 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 report,
design drawings, and as-found measurements. ;f

--- -- -
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030229
Browns Ferry N2C Nozzle-to-Shell Weld Coveraae Plot 0 2 9

NBY DATE TITLE IPAGE

0Bret Fner 03/20/07 N2CNV- PS3 F II

Top View
Measurements based on modeling report,

design drawings, and as-found measurements.

Point where sound beam intercepts the I0
Transducer with 0es,
-10' and ~10 skews.
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C0030AReactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2CNV-CDS1 ISI Report Number: F,/q

Component ID: N2C-NV Component Description: N2 Nozzle-to-Vessel weld

Examination 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: 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" ZSound Path E-Depth Skew Angle: -120' Measured Skew Angle: *+120"

Delay: 0.587* Mode: Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas S/Nf 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: SPulse Echo EnDual Gain: 29.8 dB 29.8 dB

x Rep Rate: 2kHz Basic Calibration Block

Pulser: E"150V 0"300V (*Sonic 157only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
'Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 69" F Therm. SN: VH-9525

Couplant: Ultragel II 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 NiA Time N/A Out: Date 03/11/07 Time 1437

Comments

*During the calibration process a manufacturing error was discovered with the WVA supplied 400 -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.

f dditionally the wedge is also incorrectly labeled -120' skew but is actually +120".a
Examiner: Geo e Chapman 1 Level: II
Signature: . 4 ,/ /"

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

Level: N/A Date: N/A

AREVA Revi am Level: III Date: 03/20/07
SignatuPe: a . .ge 7 of 11



4 Reactor Pressure Vessel C ý 0 2 3
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2CNV-CDS2 ISI Report Number:

Component ID: 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: Sonic 136 Serial Number-. 01C4NX. Frequency: 2.25 MHz

Serial Number: 136Pi200G081455 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" OSound Path E-Depth Skew Angle: +120* Measured Skew Angle: *-120*

Z Delay: 0.587" Mode: Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

n 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 0 Amplitude: 70 %FSH 80 %FSH

Mode: ZPulse Echo [Dual - Gain: 28.0 dB 28.0 dB

w Rep Rate: 2kHz Basic Calibration Block

1 Pulser: "150V [J300V ("Sonic 137 only) Block ID: BF-18 Material: Clad CS

"Pulser voltage adjustable with the Sonic I37 instrument only 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: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 48.0 dB

Cal In: Date 03/11/07 Time 1110 Check: Date 03/11107 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°.

Examiner: Geore Chap a Level: II Date: 03/11/07 Examiner: N/A Level: N/A Date: N/A

Signature: Le •1 Signature

AREVA Reviel:' ti Level: III Date: 03/20/07 Pg f1



Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheett 00232

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

Calibration Data Sheet Number: N2CNV7/CDS3 . ISI Report Number:

Component ID: N2C-NV Component Description: N2 Nozzle-to-Vessel weld

Examination 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. 00X1XB Frequency: 2.25 MHz

Serial Number: 136P1200GO81455. Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDSI- # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 60' Measured Angle: 59"

Range: 20.0" 0 Sound Path [:]Depth Skew Angle: +33" to 66* Measured Skew Angle: N/A

Delay: 0.813" Mode: Shear Radius: Flat

Velocity: 0.127 in I pS 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: 0.6 div. 1.1 div,

Damping: 500 Dl Amplitude: 70 %FSH 80 %FSH

Mode: ZPulse Echo []Dual Gain: 27.6 dB 27.6 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser. Er150V EI300V (*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: 69" F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.8 div Amplitude: 80 %FSH Gain: 60.8 dB

Cal In: Date 03/11/07 Time 1105 Check: Date 03111/07 Time 1404 Check: Date N/A Time N/A Out: Date 03/11/07 Time 1440

Comments

Examiner: George Cha an Level: II Date: 03/11/07 Examiner: N/A Level: N/A D N/A
Signature: -ý Signature ____

AREVA Review am Level: Ill Date: 03/20/07
Signature:*- - ,. -a.e.of.l
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A Reactor Pressure Vessel C 0 2 3 3
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2CNV-CDS4 ISI Report Number: j

Component ID: 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: TRL2-ST

Model: Sonic 136 Serial Number: 07-305 Frequency: 2 MHz

Serial Number: 136P1200G081456 Angle: 600 Measured Angle: 610

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

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

Range: 8.00" MSound Path LDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS
ul_
z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in I pS Verification Block

Display: Filt 2 Type: NIA S/N: N/A

(3 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 0 Gain: NIA N/A

Mode: L]Pulse Echo' .IDual Basic Calibration Block
Lu
I Rep Rate: 2kHz Block ID: BF-18 Material: Clad CS

( Pulser. 150V E-300V ("Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

"Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 68 'F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage, Couplant: Ultragel 11 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 03/11107 Time 1720

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A Level: NIA Date: N/A

Signature

Page 10 of 11
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Reactor Pressure Vessel C 0 0234
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2CNV-CDS5 ISI Report Number: /A 1'72

Component ID: N2C-NV Component Description: N2 Nozzle-to-Shell 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: 610

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 18.0" OSound Path "]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in I.pS Verification Block

Display: Flit 2 Type: N/A S/N: N/A

nFrequency: 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 0) Gain: N/A N/A

Mode: [']Pulse Echo* ZDual Basic Calibration Block

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

Pulser: E'150V E300V (*Sonlc 137 only) Thickness: 6.00 with 0.125" Clad Diameter: Flat

"Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 68 0F Therm. SN: VH-9520
Sonic 138 has a fixed putser votage, Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID 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 NIA Out: Date 03/11/07 Time 1722

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 11 of 11



Examination Report, R-173

N2D-NV, RPV Nozzle-To-Head Weld



A
AREVA

RPV Nozzle Ultrasonic Examination
- Summary Sheet

C 00235

- t

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #: /e/ 73

Component Number: N2D-NV Component Description: N2 Nozzle to Vessel Weld System: RPV

Code Category: B-D Code Item: B3.90 Code Class: I Material: CS

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

Procedure Number Procedure Revision

N-UT-78

N-UT-79

54-I SI-850

-4.

1

06

SDCN

NA

NA

30-9044520-000

Exam Data
Sheets

N2DNV-EDS1

Procedure Misc. Info

Revision 11 of the PDI-UT-6 qualified equipment table

Revision 5 of the PDI-UT-7 qualified equipment table

Modeling Report: IR-2003-19 Section 3
EPRI Letter dated 3/5107

Indication Data Exam Results
Sheets !I No Recnrdahbl Indicra-tinnsCalibration Sheets

N2DNV-CDS1
N2DNV-CDS2
N2DNV-CDS3

N2DNV-CDS4

N2DNV-CDS5

IRecordable Flaw Indications
(acceptable flaw evaluation)

EIReportable Flaw Indications
(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 54-1SI-850-06 and the referenced TVA / EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N2 Nozzle Modelin Parameters
Probe Refracted Angle Probe Skew Scan Surface

40'S -120' Blend Radius
50°S +120" Blend Radius
600 S ±(33-660) 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 1 OCFR
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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, 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 wel lus ½"on each side.

Prepared by: Thomas Bro wn Date 3/22/07 Reviewed b CoD
e 3 7 Signature,- Date: 4/11/07

Customer: Mat Dte: / , ANII: .... ate:/__ __

Signature: 7 , Date .... Sig nature. D Jf_____

A
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A Ultrasonic Examination Data Sheet

AR EVA Nozzle-to-Shell Weld Examination

Utility: TVA Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFO
Examination Data Sheet Number: N2DNV-EDS1 ISI Report Number: A"/ 7.3
Component ID: N2D-NV Component Description: Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01, 2-ISI-0270-C-01 Wo Location: Nozzle Boss (Rnozzle) Lc Location: Nozzle TDC
Examination Limited: ZYes [--No I Coverage Sheet Number(s): N2DNV-CWS1

Scan Information

Examination Procedure: 54-1SI-850-06 Applicable SDCNs: 30-9044520-000 Scan Surface: OD Blend Radius

,Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Scan Limited Recordable Indication Examiner
Mode I SIN: Gain Indication(s) Data Sheet # Initials

*50° Is -120' N2DNV-CDS1 03/22107 1230 78'F VH-9525 70.4 dB ElYes ZNo OYes ENo N/A TB

400/s +1200 N2DNV-CDS2 03/22/07 1250 78*F VH-9525 70.8 dB EYes' ONo I--Yes, ZNo N/A TB

NAI N/A N/A N/A N/A N/A N/A N/A []Yes FINo LYes r-No N/A N/A

NA A N/A N/A N/A N/A N/A [--DYes LiNo D-Yes []No N/A N/A

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD VesselShell

Angle/ Skew Calibration Sheet # Date Time Temp ScanRecordable Indication Examiner
Mode / I N N T mSeN: S I Indication(s) j Data Sheet # Initials

60 0 /s ±33' to 66- N2DNV-CDS3 03/22107 1310 78-F VH-9525 67.0 dB j-]Yes E)No OiiYes ENo N/A TB

N/A / NIA N(A NtA NIA N/A N/A N/A [E-Yes []No '-Yes -]No N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Angle/ zon Beam Dirction Calibration i Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Sheet# S/N: . Gain SnLim Indication(s) Data Sheet # Initials

60°/RL 1 E [Radial [jCirc N2DNV-CDS4 03/22/07 1332 78'F VH-9525 79.0dB OYes E-No E]Yes ONo N/A TB
____ __ ___ ___ ___ ___ ___ ___ __ ___ _ _ __ ___ ___ ____ _ _ ___ __ ___ ___ ___ ___i.

2 1 ORadial [:]Circ I N2DNV-CDS5 I
03/22/07 1 1403 1 78-F I VH-9525 I 78.OdB I ZYes ON, I OYes ENo 'I NIA I TB

1 O]Radia! O•Circi N2DNV-CDS4 03/22/07 1332 78°F VH-9525 79.0 dB 2;Yes E-No IYes ZNo NIA TB

2 jRadial OCirc N2DNV-CDS5 03/22/07 1403 78'F VH-9525 78.0 dB EYes -No -EYes ZNo N/A TB

* See calibration data sheet for additional details on the 50° shear examination.

CD
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A RPV Nozzle-To-Shell Weld

A R E~ VA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N2D-NV Coverage Worksheet #: N2DNV-CWS1 ISI Report #: 'Yi 3

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 to nozzle
configuration.

1F 
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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
•Required Examination Volume: 47.52inches 0Inner 15%-t Examination Volume: 5. 2inchs UOuter 85%-t Examination Volume: 41.8 2inches.
60°RL axial scan limited: MYes I-No ECoverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: 0Yes EJNo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: EYes JoNo Description of Limitation: Nozzle Blend Radius
"Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A HOuter 85-t% Volume Achieved: 11.5 2inches

'Inner 15%-t Volume Achieved: 5.7-inchs
Percentage of Axial Coverage: 51% JTotal Circumferential Examination Coverage: 36%

B+AX1100 C (F+ H)+ AX 100 =J
Combined Axial and Circumferential Weld Coverage

,Total Examination Coverage: 44%
(C÷J) + 2 X 100 = L

Prepared by: Bret Fiesner Date: 03/22/07 Reviw Adam, ~nt' Date:04/111/07
Page 3 of 11
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DESCRIPTION

A Browns Ferry N2D Nozzle-to-Shell Weld Coverage Plot
AR F- V A DRAWN BY - 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.

4.9

- - - - - - - -
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DESCRIPTION

A Browns Ferry N2D Nozzle-to-Shell Weld Coverage Plot
AR EVA 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 surface scanned.

l. none I 5?%q-t VTOeom ~i~rlfrQorftN~
ble'nd with suppinteoW6t 5 ititt&

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

4.9
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DESCRIPTION

SBrnwnq Fa.rrv N2Q. Nnzl7.-tnch•lI WAId Cnvar~an Pint
V• N DRAWN BY DATE • . TITLE PAGE

Bret Flesner 03122107 N2DNV-CPS3 6 OF 11

Top View
Measurements based on modeling report,

design drawings, and as-found measurements.

Transducer ........ .r .....Point where sound beam intercepts the ID.
Transducer wit, 0s,
•.100 and +10° skews.



A Reactor Pressure Vessel C, 02,41
ARE VA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2DNV-CDS1 ISI Report Number: %9/7 "_

Component ID: N2D-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No: LDS4

Transducer

nufacture: KBA Model: Benchmark 892-600

ial Number: 0111PR Frequency: 2.25 MHz

e: 0.5" x 1.0" Shape: Rectangle
i --..

# of Elements: 1

Refracted Angle: 400

Configuration: Single

Measured Angle: * 50°Instrument Settings

w

z

Range: 15.0" MSou

Delay: 0.519"

Velocity: 0,127 in / pS

Display: Filt2

Frequency: 2.25 MHz

nd Path E]Depth Skew Angle: -120' Measured Skew Angle: * +1200

Mode: Shear Radius: 3.5"'

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.6 div. 1.3 div.

Amplitude: 70 %FSH 80 %FSH

Reject: Off
U ~- +

4 p

w
-J
D
0~

Pulse Width: 222 nS

Damping: 500 Q)

Mode: [

[Rep Rat

Pulser: [

*Pulser vo

9Pulse Echo -Dual Gain: 36.4 dBl 36.4 dB

e: 2kHz Basic Calibration Block

"]150V E1300V ('Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
Iltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage. Temperature: 74 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Notch Sweep: 6.1 div Amplitude: 80 %FSH Gain: 62.6 dB

3/22/07 Time 1100 Check: Date 03/22/07 Time 1229 Check: Date N/A Time N/A Out: Date 03/22/07 Time 1625

Comments

Reflector: ID

Cal In: Date 0.

* 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 60' angle. Additionally the wedge is also
incorrectly labeled -120' skew but is actually +120'.

Examiner: N/A Level: N/A Date: NIA

Signature

Page 7 of 11
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A Reactor Pressure Vessel C 2'

AR EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2DNV-CDS2 ISI Report Number: '/9 7 t

Component ID: N2D-NV Component Description: N2 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 703 I

Linearity Sheet No.: LDS4

Instrument Settings

Of

Range: 15-0" MSound Path -]Depth

Delay: 0.519" -

Velocity: 0.127 in /S

Display: FiIt2

Frequency: 2.25 MHz

Reject: Off

Pulse Width: 222 nS

Damping: 500

Mode: NPulse Echo [IDual

Rep Rate: 2kHz

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 01C4NX , Frequency: 225 MHz

Size: 0.5" x 1.0" Shape: Rectangle

# of Elements: 1 Configuration: Single

Refracted Angle: 400 Measured Angle: 400

Skew Angle: + 1200 Measured Skew Angle: * -120'

Mode: Shear Radius: 3.5"

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Reflector 2" Reflector

Sweep: 0.6 div. 1.3 div.

Amplitude: 70 %FSH 80 %FSH

Gain: 36.0 dB 36.0 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0_125" Clad Diameter: Flat

Temperature: 74°F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

101

cr_
U.1
U)
_3

Pulser: E]150V [-]300V ('Sonic 137 only)

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

Reflector: ID Notch

Reference Sensitivity Information

Sweep: 5.2 div Amplitude: 80 %FSH Gain: 58.0 dB

Check: Date 03/22/07 Time 1249 Check: Date N/A Time N/A Out- Date 03/22/07 Time 1627

Comments

Cal In: Date 03122/07 Time 1104

* The transducer wedge is incorrectly labeled -120" skew by the manufacturer; however actual skew is +1200.

Examiner: N/A Level: N/A Date: N/A
Examiner: N/A Lee:NADate: N/A

Signature

Page 8 of 11



A Reactor Pressure Vessel UJ,24 3
AREVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2DNV-CDS3 ISI Report Number: • 7 __

Component ID: N2D-NV Component Description: N2 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 0111 PL Frequency: 2.25 MHz

Size: 0.5" x 1.0" Shape: Rectangle

# of Elements: 1 Configuration: SingleLinearity Sheet No.: LDS4

Instrument Settir

Range: 20-0" MSound Path LlDepth

Delay: 0.842"

n-

Velocity: 0.127 in/ pS

Display: Filt2

Frequency: 2-25 MHz

Reject: Off

Refracted Angle: 600 Measured Angle: 590

Skew Angle: ±33' to 66' Measured Skew Angle: N/A

Mode: Shear Radius: Flat

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas SIN: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.6 div. 1.1 div.0 ... Pulse Width: 222 nS

Damping: 500

Mode: WjPulse Echo E]Dual

of
W, Rep Rate: 2kHz

Pulser: -- 150V LJ300V (*Sonic137only)

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

Amplitude: 70 %FSH 80 %FSH

Gain: - 33.8 dB 33.8 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 74 *F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reflector: ID Notch

Cal In: Date 03/22/07 Time 1107

Reference Sensitivity Information

Sweep: 5.8 div Amplitude: 80 %FSH Gain: 65.8 dB

Check: Date 03/22/07 Time 1309 Check: Date N/A Time N/A Out: Date 03/22/07 Time 1629

Comments

1/07 Examiner: N/A Level: N/A Date: N/A
1•/07 Examiner: N/A Levl I ae N/A

Signature

7ý Page 9 of 11



A
AR EVA

Reactor Pressure Vessel C00244
Manual Ultrasonic Calibration Data Sheet

tt: TVAy: Site: Browns Ferry Nuclear Plant . Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2DNV-CDS4 ISI Report Number: 9 _ _ _ _

Component ID: N2D-NV - Component Description: N2 Nozzle-to-Vessel Weld.

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

Ultra

Manufacture: Staveli

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.:

Inst

Range: 8.00"

Delay: 1,38"

Velocity: 0.230 ir

4
C-)

Cl)
-I

Display: Filt 2

Frequency: 2.25

Reject: Off

Pulse Width: 222

sonic Instrument Transducer

ey Manufacture: RTD Model: TRL2-ST

Serial Number: 07-305 . Frequency: 2 MHz

Angle: 600 Measured Angle: 61°

LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

rument Settings-- Focus: FS-125mm Squint Angle: 5'

9Sound Path E]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

/ PS Verification Block

Type: CS Rompas S/N: 791413

MHz Reflector: 1" Radius 2" Radius

Sweep: 1.2 div. 2.5 div.

2nS Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

Echo SDual Basic Calibration Block

Block ID: BF-18 Material: Clad CS

E-300V ('Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

ijustable with the Sonic 137 instrument. The Temperature: 74 'F Therm. SN: VH-9525
136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: 3.8 div Amplitude: 80 %FSH Gain: 62.8 dB

Time 1115 Check: Date 03/22/07 Time 1331 Check: Date NIA Time N/A Out: Date 03/22/07 Time 1620

Damping: 500 Q

Mode: L-Pulse

Rep Rate: 2kHz

Pulser: []150V

*Probe voltage is a
Sonic

Reflector: 1/4-t SDH

Cal In: Date 03/22/07

Comments

Zone 1 - Near Surface calibration.

f xaminer: Thomas Browp., Level: II Date: 03/22/07 Examiner: N/A Level; N/A Date: N/A
Signature

VA Revie,. Con / Level: /iI Date: 4/11/07 Page 10 of 11
Signature:-

I
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Reactor Pressure Vessel C 0 0215

AR EVA Manual Ultrasonic Calibration Data Sheet
tili•: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2DNV-CDS5 ISI Report Number:

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

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument Settings

Range: 18.0" ESound Path

Delay: 1.38"

E]Depth

Velocity: 0-230 in I pS

Display: Filt 2 1

Frequency: 2.25 MHz

Reject: Off

Pulse Width: 222 nS

Damping: 500 0

Mode: -IPulsetEcho ODual

j3 Rep Rate: 2kHz E.
a- Pulser: I-150V -1300V (*Sonic 137 only) T

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

Sonic 136 has a fixed pulser voltage.
C

Reference

Reflector: ID Notch Sweep: 6.3 div

Cal In: Date 03/22/07 Time 1117 Check: Date 03/22/07

Transducer

Ulanufacture: RTD Model: TRL2-ST

erial Number: 07-305 , Frequency: 2 MHz

Nngle: 60' Measured Angle: 610

vlode: Refracted Longitudinal Size: 2(24x42)mm

ocus: FS-125mm Squint Angle: 5"

of Elements: 2 Shape: Rect. Configuration: Dual - SBS

,able Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

ype: CS Rompas SIN: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.5 div. 1.1 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

Basic Calibration Block

3lock ID: BF-18 Material: Clad CS

hickness: 6.0" with 0.125" Clad Diameter: Flat

emperature: 74 'F Therm. SN: VH-9525

3ouplant: Ultragel II Batch No.: 05320

Sensitivity Information

Amplitude: 80 %FSH Gain: 77.2 dB

Time 1402 Check: Date N/A Time N/A Out: Date 03/22/07 Time 1622

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A
Signature

Page 11 of 11



Examination Report, R-136

N2G-NV, RPV Nozzle-To-Head Weld



A
AREVA

RPV Nozzle Ultrasonic Examination 0oo 46
Summary Sheet

ml
'W Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14

Component Number: N2G-NV Component Description: N2 Nozzle to Vessel Weld

Code Category: B-D Code Item: B3.90 Code Class: 1

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

Procedure Number " Procedure Revision SDCN Procei

ISI Report#: /~,•

System: RPV

Material: CS

dure Misc. Info

N-UT-78

N-UT-79

4

06

NA

NA

54-ISI-850

Calibration Sheets

N2GNV-CDS1 N2GNV-CDS6 N2(
N2GNV-CDS2 N2GNV-CDS7 N2
N2GNV-CDS3 - N2GNV-CDS8
N2GNV-CDS4 N2GNV-CDS9
N2GNV-CDS5 "N2GNV-CDS10

GN\
GN\

30-9044520-000

Exam Data
_ _ Sheets

V-CDS11 N2GNV-EDS1
V--CDS12 N2GNV-EDS2

Revision 11 of the PDI-UT-6 qualified equipment table

Revision 5 of the PDI-UT-7 qualified equipment table

Modeling Report: IR-2003-19 Section 3
EPRI Letter dated 315/07

Indication Data Exam Results
Sheets i--No Recordable Indicatiohs

N2GNV-IDS1 [Recordable Flaw Indications
N2GNV-IDS2 (acceptable flaw evaluation)

- L-Reportable Flaw Indications
(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 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 SI report.0
In accordance with 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.

N2 Nozzle Modelin Parameters
Probe Refracted Angie Probe Skew Scan Surface

400 S -1200 Blend Radius
500S +1200 Blend Radius
600S ±(330-660) 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 60ORL 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 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 we plus /V on each side.

Prepared by: ret Flesner Date 3118/07 Reviewed bat:31-0
Signature: •Signature: / ,.- ,
Customer: Matt Wl.-- I , ANIn: /
Signature: W -- ate:. jSi at-

0
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A Ultrasonic Examination Data Sheet

AR EVA Nozzle-to-Shell Weld Examination

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

Examination Data Sheet Number: N2GNV-EDS1 ISI Report Number: &/13,
Component ID N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-lSt-0270-C-01 Wc Location: Nozzle Boss (Rnozzle) - L. Location: Nozzle TDC
Examination Limited: EYes -]No Coverage Sheet Number(s): N2G-CWS1

Scan Information

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Recordable Indication !ExaminerMode Scan Limited -,
Mode ., _ _S/N: Gain Indication(s) Data Sheet # :,-.Initials

50°S: +120° N2GNV-CDS1 03/13/07 1400 83-F VK-9520 70.2dB OYes [No0:' [-]Yes SNo NIA BF

40'S -120° N2GNV-CDS2 03113t07 1415 83°F VH-9520 65.0dB. DYes ENo, D]Yes ZNo N/A BF

N/A N/A N/A NiA N/A N/A N/A. N/A E]Yes []No -Yes E]No N/A J, NIA

N/A N/A N/A NIA N/A N/A N/A N/A E[Yes [-No., []Yes E-No N/A NIA

Examination Procedure: 54-151-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell

Angle/ Skew Calibration Sheet # Date Time 1 Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode I S/N: S Indication(s) Data Sheet # Initials

60°S 133* to 660 N2GNV-CDS3 03/13/07 1425 83°F VH-9520 70.0 dB EYes ONo EYes MNo N/A BF
N/A NIA N/A N/A N/A NJA N/A N/A EiYes []No -Yes ElNo NIA N/A

Examination Procedure: N-UT-78 rev.4 I Applicable SDCN's: N/A Scan Surface; OD Vessel Shell

Angle/ B , Calibration D Thermometer Scan Gain Scan Limited Recordable Indication Examiner
IZone FemDrcinDt Time TepSa Tan Sa iieMode Zoe!Ba Ireto Sheet # Dae Tm . ep S/N: Indication(s) Data Sheet # Initials

60'RL 1 ERadial ECirc N2GNV-CDS4 03/13/07 1435 83°F VH-9520 72.4 dB OYes ENo MYes E-No N2GNV-IDS1 BF

60'RL 2 [ERadial OCirc N2GNV-CDS5 03113/07 1500 83°F VH-9520 78.0 dB E Yes No [EYes E-]No N2GNV-IDS1 BF

0 'RL 1 EIRadial [Circ I N2GNV-CDS4 03/13/07 1435 83F ] VH-9520 72.4 dB Yes []No [-]Yes [ENo N/A BF

60°RL 2 [--Radial ECirc N2GNV-CDS5 03/13/07 1500 83°F VH-9520 78.0 dB j]Yes -No -Yes ENo N/A j 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.

*See note on calibration data sheet relating to 500. +120. skew measured angle.

C-)
C)



S
A Ultrasonic Examination Data Sheet

AREVA Nozzle-to-Shell Weld Examination

Utility: TVA Site: Browns Ferry Nuclear Plant " Unit: 2 Outa e: Cycle 14 RFO

Examination Data Sheet Number: N2GNV-EDS2 ISI Report Number: E/194
Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-1SI-0270-C-01 Wo Location: Nozzle Boss (Rnozzle) oLcain: Nozzle TDC :

Examination Limited: E-]Yes []NoI Coverage Sheet Number(s): N/A '

Scan Information

Examination Procedure: Applicable SDCN's: . Scan Surface: OD Vessel Shell

Modle Thrmmee Scn SaIiie Recordable lndication T Examiner
Angle! Skew Calibration Sheet # Date Time Temp SIN Gain Indicaords) Data She .I GaininerTherm mete Sc: ain Scan Limited Indication(s) Data Sheet• # Initials

45°S NIA N2GNV-CDS6, N2GNV-CDS7 03/14/07 1122 8 iVH_9520 N/A -lYes .No OYes -No N2GNV-IDS2 BF

60°S N/A N2GNV-CDS8. N2GNV-CDSg 03/14/07 1140 81'F VH-9520 N/A DYes [KNo MYes [INo N2GNV-IDS2: BF

0°1 N/A N2GNV-CDS10 03/14/07 1120 81'F VH-9520 NIA EYes, [@No rlYes ONo N/A BF

,NIA NIA N/A N/A N/A N/A N/A N/A -Yes []No [Yes [No N/A ' N/A

Examination Procedure: N/A Applicable SDCN's: N/A Scan Surface: NIA
Angle/ I i m Thermometer I Recordable Indication Examiner

Moe Skew Calibration Sheet # Date Time Temp S/n Limit-_________Mode S/N: Scan Gain Sca Indication(s) Data Sheet # Initials

NI/A N/A N/A N/A N/A NIA NIA N/A DYes ONo DYes r]No N/A NIA
NIA--NANANA N/A NIANA NIA F -]Yes r-INo []Yes [-INo N/A NIA-

Examination Procedure: N-UT-78 rev.4 Applicable SOCNs: N/A Scan Surface: OD Vessel Shell

Angle/ C Thermometer Recordable Indication f Examiner
Mde Zone Beam Direction Calibration Date Time Temp Scan Gain Scan Limited
Mode Sheet # SSN: Indication(s) Data Sheet # Initials

60/-RL 1 [KRadial [-Circ N2GNV-CDS11 03/14/07 1100 81'F VH-9520 72.4dB ElYes D-No EYes ENo N2GNV-IDS1 BF

60"/RL 2 MRadial [-1Circ N2GNV-CDS12 03/14/07 1110 81'F VH-9520 78.0dB [IYes DNo EYes EINo N2GNV-IDS1 BF

607/RL 1 EIRadial [Circ N2GNV-CDS11 03/14107 1100 81°F VH-9520 72.4 dB S Yes r'No D-Yes (DNo NIA BF
6~/L ~ ail~Cr NGV-D1 031/7 11 1F V- 20 7.d IsDaNAB

60-,R. i 2 [-]Radial.[]Circ; N2GNV-CDSI I 03014107 1110 81°F VH-9,
Comments: Sizing examination.

0' used to measure thickness in the region of the flaw indication. 60°RL examination performed prior to sizing.

520 ZYes E:]No DYes [No N/A BF

[ Level: N/A Dat N

Date: N/A

Level: N/A Dati

Pale 3of 25



A N2G Nozzle-to-Shell Weld
AR EVA 60°RL Indication Data Sheet (N2GNV-IDS1)

Indication Recording (Detection Examination)
Dcin Metal.Path Metal Path Metal PathScn Amplitude L, Lrmax L2 .W1 VVM ax. W2

Direction (W) (Wmax) (W2)

Radial 115 % FSH 48.6" 49.0" 49.4" 4.80" 5.2" 4.5" 5504 5.4"
(2.52" depth) 5 2

Examiner Notes:

" Echo-dynamic characteristics typical of a fabrication type discontinuity (Slag)
a Broad - wide signal presentation

" Recorded length position provided unique and defined start and end positions with >1.0:1 SIN ratio. Similar responses observed
intermittently 3600 below recordable levels (< 20% FSH)

* "W" dimensions measured from nozzle boss (Rnozzle)

" Indication amplitude recorded at Zone 2 scanning sensitivity

" Indication confirmed with Zone 1 calibration (> 100% FSH)

" No distinct tip diffracted signals

" Nozzle blend radius interference prevents confirmation with 28' shear component or 00 transducer

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

• ---viwe J, • by: ý'•am C t

Prepared By: Bret Flesner Level II Date: 03/13/07 Rview m Level: III Date: 03/18/07 C'

Page: 4 of 25 (CD
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AREVA

N2G Nozzle-to-Shell Weld
45° & 60° Shear Wave Indication Data Sheet (N2GNV-IDS2)

0

/C/34ý

Indication Length Information Note 1) Indication Depth Information (Note 2)I'!i Through Wall Extension
Total Upper Tip Signal Lower Tip Signal ,,og (TWE)xei

Length (depth) (depth) (Note 3)
450 shear 1 49.0" 49.7" 0.70" 2.43" 2.77" 0.34"

F600 shear i 48.8" 49.7" 0.90" , 2.54" 2.70" 0.34"

Note 1: Indication length information from 45' shear wave was limited due to nozzle blend radius interference. 600 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 a

fabrication type defect.

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

i.4

Prepared By: Bret Flesner , ,11 Date: 03/14/07 Reviewed byr: m, Level: III Date: 03/18/07
Signature: 6 W e Signature:Leva e:5

- _Page: 5 of 25



.A
AR EVA

N2G Nozzle-to-Shell Weld
Flaw Characterization and Evaluation Worksheet E-/5/

Flaw Evaluation Parameters
Nozzle ID N2G

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

S1 dimension (OD to upper flaw tip) 2.43"';,;-
S2 dimension (clad base metal interface to lower flaw tip) 3.73"

• *d .18"
Subsurface Planar Flaw

Flaw Characterization S> 0.4d

*Flaw Length (f) 0.90"
*Flaw Depth (2a)* .35"'

a__ 0.20
*a/t % 2.8%

*Allowable a / t % (0.20 a/ ) 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.

C)

C:'



C. 010152,1
DESCRIPTION

,Browns Ferry N2G Indication Plot Sheet

AR EVA DAWN BY DATE ITITLE PAGEF Bret Flesner W03/13/06, N2GNV-IPS1 7 OF 25

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

Weld profile is a best effort rendering.

60ORL Detedtion-Ekamination

60°RL

2.52 ,

-_-------
0,64

0



C 30253
'0 Browr

R~rvA Wet Flesner

is Ferry N2G Indication Plot Sheet

DATE IT IT r PAG I-
03/14106 N2GNV-IPS2 18 OF 25

w

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

Weld profile is a best effort rendering.

450 & 600 Sizing Examination

60S
A,

0 450S

.4--2.43in. 3.73in.

0.34in.

0
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View looking towards nozzle
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A RPV Nozzle-To-Shell WeldA REVAUltrasonic Examination Coverage Calculation WorksheetAREVA

Utility: TV'A PatrwsFey Unt2 Weid ID: N2G-NV Coverage Worksheet #:N2GNV-CWSI SReort # e5

Axial scans are performed With a procedure for the examination of
vessel shell welds. 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 limited due to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 47.52 inches Dlnner 15%-t Examination Volume: 5.72inchs `Outer 85%-t Examination Volume: 41.8"lnches.
60°RL axial scan limited: [Yes -]No •Coverage Obtained by Modeling: 100% 60ORL Outer 85%-t Exam Limited: MYes [-No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: E]Yes MNo Description of Limitation: Nozzle Blend Radius
5Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A [Outer 85-t% Volume Achieved: 11.5 2 inches

ýlnner 15%-t Volume Achieved: 5.7 2inchs
';Percentage of Axial Coverage: 51% JTotal Circumferential Examination Coverage: 36%

B+ AX 100= C (F+H)+AX 100 =J

Combined Axial and Circumferential Weld Coverage
"TotaM Examination Coverage: 44%

(C+J) - 2 X 100 = L

e ared by: Bret Flesner Date: 03/13/07 I Review y: Ad Coti Date:03/18/07
W of Page 10 of 25
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DESCRIPTION

A Browns Ferry N2G Nozzle-to-Shell Weld Coveraqe Plot

A R EVA ORA•At BY OATE TITLEI PAGE

V"Bret Flesner 03/13/07 N2GNV-CPS1 11 OF25

L~35

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.

0

4.9

I
I
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A Browns Ferry N2G Nozzle-to-Shell Weld Coverage Plot

A RF VA 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.

C 30257
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Top View
Measurements based on modeling report,

design drawings, and as-found measurements.
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A Reactor Pressure Vessel L
REVA Manual Ultrasonic Calibration Data Sheet

tilIty 7 A Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS1 ISI Report Number: g%_____

Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument.

Manufacture: Staveley
4-

Manufacture: KBA

ransducer

Model: Benchmark 892-600

Frequency: 2.25 MHz
4-

Model: Sonic 136 Serial Number: 0111PR

Size: 0.50" x 1.0"
4

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2 # of Elements: 1
*

Instrument Settings

Range: 7.00" ]Sound Path -llDepth

Delay: 7.77"

Refracted Angle: 400

Shape: Rectangle

Configuration: Single

Measured Angle: *50°

Measured Skew Angle: *4.120*

Radius: 3.5"

______ I-

Skew Angle: -120'
i -

Mode: Shear
-4.

Velocity: 0.127 in I p5
-+ I.

e: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block
C)

Display: Filt2

Frequency: 2.25MHz Type: NIA S/N: N/A

N/AReject: Off

Pulse Width: 222nS

Reflector: N/A

Sweep: N/A N/A

Damping: 5000 Amplitude: N/A N/A

N/AMode: nPulse Echo L[-Dual Gain: N/A

-.J

Rep Rate: 2kHz

Pulser: EI150V E]300V (*Sonic 137 only)

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

Basic Calibration Block

Block ID: BF-18 . Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
nt only.

Temperature: 71 'F Therm SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 3.6 div Amplitude: 80 %FSH Gain: 60.2 dB

Cal In: Date 03/13/07 Time 1143 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/13/07 Time 1602

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 ýs 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'.

I xaminer: Bre lesner Level: II Date: 03/13/07 Examiner: N/A Level: N/A Date: N/A
Signature: Signature

AREVA Revi6w: , 'Co Level:tIll Date: 03/18/07 Page 14
Signature: of 25



J

A Reactor Pressure Vessel CDU, i.
R E VManual Ultrasonic Calibration Data SheetAR EVA ,

F tility: TVA Site' Browns Ferry Nuclear Plant Unit: 2 j Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS2 ISI Report Number:

Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 lApplicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Instrument Settings

Range: 7.00" NSound Path [-Depth
LLI

z Delay: 6.71"

Velocity: 0.127 in / pS

Display: Filt2

C: Frequency: 2.25MHz

Reject: Off
0"_- 1: Il W rt"7'22 nS

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 01C4NX Frequency: 2.25 MHz

Size: 0.50" x 1.0" Shape: Rectangle

# of Elements: 1 Configuration: Single

Refracted Angle: 40' Measured Angle: 39'

I

1

Lu
-J

Damping: 500o

Mode: OPulse Echo 'IDual

Rep Rate: 2kHz

Pulser: 0]150V 1--1300V (-Sonicl37only)

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

Mode: Shear Radius: 3.5"

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: N/A S/N: N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

Gain: N/A N/A
_____ ___.___ ___ J __ .. ___________

Basic Calibration Block,

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat

Temperature: 71 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity 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 Check: Date N/A Time N/A Out: Date 03/13/07 Time 1555

Comments

6" of soundpath delayed off screen to display 6" to 13" on A-scan.

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

- I.i

I •xaminer: Br Flesner Level: II Date: 03/13/07 Examiner: NIA Level: N/A Date: NIA
Signature:, Signature

AREVA Review:/ m Coo. Level: Ill Date: 03/18/07 Page 15 of 25
Signature: .



.r, ,• 9"Reactor Pressure Vessel 1,01 0

SR EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2GNV-CDS3 - ISI Report Number:

Component ID:. N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearty Sheet No.: LDS2

Instrument Settings

W
C)z

Range: 8.00" NSound Path E[Depth

Delay: 9.22

Velocity: 0.127 in / pS

0,

Display: Filt2

Frequency: 2.25MHz

Reject: Off

Pulse Width: 222nS

Damping: 5000

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 0111PL Frequency: 2.25 MHz

Size: 0.50" x 1.0" Shape: Rectangle

# of Elements: 1 Configuration: Single

Refracted Angle: 60' Measured Angle: 590

Skew Angle: ±(33* to 660) Measured Skew Angle: NIA

Mode: Shear Radius: N/A

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: NIA S/N N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

Gain:J N/A N/A

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
ment only.

Temperature: 71 'F : Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

v Amplitude: 80 %FSH Gain: 59.2 dB

/A Time N/A Check: Date N/A Time N/A Out: Date 03/13/07 Time 1603

Comments

a,_
03

Mode: NPulse Echo E[Dual

Rep Rate: 2kHz

Pulser: []150V 0 -300V ('SOnic137 only)

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

Reflector: ID Notch

Cal In: Date 03/13/07 Time 1131

Sweep: 4.5 di

Check: Date N

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

U•xaminer: Bret Flesner Level: II Date: 03/13/07 Examiner: NJA Level: N/A Date: N/A

Sig atue: . ,. Signature Date:_N/
eLgnature 3 0g o

Signtur• .,.•__ •Page 16 of 25
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Reactor Pressure Vessel Co-00, 6 2A _ _ ___

Manual Ultrasonic Calibration Data SheetREVA

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

Calibration Data Sheet Number: N2GNV-CDS4 I! rt er:

Component ID: N2G-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: 136P1200G081456 Angle: 60' Measured Angle: 600

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 8.00" •lSound Path []Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS 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 0 , Gain: N/A N/A

Mode: E]Pulse Echo ZDual ... Basic Calibration Block

•. Rep Rate: 2kHz *. Block ID: BF-18 Material: CS

Pulser LE] 150V 21300V (*sonic 137 only) Thickness: 6.0" with 0. 125" Clad Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 71 'F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 114-t SDH Sweep: 3.7 div Amplitude: 80 %FSH Gain: 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

Comments

Zone 1 - Near Surface calibration.

I •xaminer: Brat Flesner Level: II Date: 03/13/07 Examiner: N/A Level: N/A Date: N/A
gignature: Signature

AREVA Revie amC iý/_ Level: III Date: 03/18/07
Signature: .ý..J7 Page 17 of 25



A Reactor Pressure Vessel C' .UI
R EVA ManualUltrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2GNV-CDS5 ISI Report Number: _1_

Component ID: N2G-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: 136P1200G081456 Angle: 600 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" ZSound Path -]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

7- Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS Verification Block

Display: Filt 2 Type: N/A tS/N: N/A

Frequency: 2.25 MHz Reflector: N/A N/A

Reject: Off Sweep: N/A N/A

Pulse Width: 222riS ' Amplitude: N/A N/A

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

Mode: MLPulse Echo NDual Basic Calibration Block
uJ
(9 Rep Rate: 2kHz Block ID: BF-18 Material: CS

(-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 Temperature: 71 *F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 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

Comments

Zone 2 - Full Volume calibration.

tExaminer: BrelFlesner ,. Level: II Date: 03113107 Examiner: NIA Level: N/A Date: N/A

Signature: 0i Signature

AREVA Review: m Co- " Level: I-II Date:03/0 Page 18 of 25



4
A Reactor Pressure Vessel C 3 002 6 4

R EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2GNV-CDS6 ISI Report Number:

Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

W

Instrument Settings

Range: 10.0* ]Sound Path [-Depth

Delay: 0.380"

Velocity: 0.127 in / iiS

Display: Filt2

Frequency: 2.25MHz

Reject: Off

Pulse Width: 222nS

Transducer

Manufacture: KBA Model: Benchmark 113-242-591

Serial Number: OOXT7F Frequency: 2.25 MHz "

Size: 0.50" . Shape: Round

# of Elements: 1 : Configuration: Single

Refracted Angle: 450 Measured Angle: 450

Skew Angle: N/A Measured Skew Angle: N/A

Mode: Shear i Radius: Flat

Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Verification Block

Type: CS Rompas !S/N: 791413

Reflector: 2" Reflector 8" Reflector

Sweep: 2.0 div. 8.0 div.

Amplitude: 80 %FSH 80 %FSH

Gain: 194 dB 45.2 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat

Temperature: 70 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Damping: 5000)

*Mode: [Pulse Echo E]Dual

Lu
C',
DJ
0.

Rep Rate: 2kHz

Pulser: E150V 0-300V (*Sonic 137 only)

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

Reference Sensitivity Information

Reflector: (See Verification) Sweep: (See Verification) Amplitude: N/A Gain: N/A

Cal In: Date 03/14/07 Time 0938 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/14/07 Time 1208

Comments

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

Examiner: N/A Level: N/A Date: N/A
Examiner: N/A Level: N/A Date: N/A
Signature

Page 19 of 25



Reactor Pressure Vessel

REVA Manual Ultrasonic Calibration Data Sheet
e ztility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14RFO

Calibration Data Sheet Number: N2GNV-CDS7 ISl Report Number:

Component ID: N2G-NV Component Description: N2 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: Sonic 136 Serial Number: OOXT7F Frequency: 2.25 MHz

Serial Number: 136P1200G081456 Size: 0.50" 'Shape: Round

Linearity Sheet No.: LDS2 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 450 Measured Angle: 450

Range: 4.00" NSound Path -I Depth Skew Angle: N/A Measured Skew Angle: N/A

Z Delay: 238" .• Mode: Shear Radius: Flat

Velocity: 0.127 in /pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

o Frequency: 2,25MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: 2" Reflector 5" Reflector

Pulse Width: 222nS Sweep: 0.0 div. 7.5 div.

Damping: 5000 Amplitude: 80 %FSH 20 %FSH

;Mode: N]Pulse Echo - .:LDual *. . . Gain: 23.4 dB 34.4 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: L--l150V E]300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness. 6.0" with 0.125" clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only. T n . .125_ c Diameter: Flat

The Sonic 136 has a fixed pulser voltage. Temperature: 70 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: (See Verification) Sweep: (See Verification) 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

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

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

-xaminer: Bret Flesner Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A

Signature: _•..< - - _," . Signature

AREVA Revi "-- Level: Il' Date: 03/18/07.q;,,,•,,•. • v • . __ =.- ...... .Page 20of 25



A Reactor Pressure Vessel C C02666

4 .. R E V A a " I calall I i cIa OaJUIII., ,, IUIJ LIII 0 WII, L

tility ASe: Browns Ferry Nuclear Plant Unit: 2 _ Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS8 ISI Report Number: j____
Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

4

Ultrasonic Instrument Transducer

Manufacture: Staveley . . Manufacture: KBA Model: Benchmark 113-242-591.

Model: Sonic 136 Serial Number: 006YLP Frequency: 2.25 MHz

Serial Number: 136P1200G081456 Size: 0.50" Shape: Round

Linearity Sheet No.: LDS2 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 600 Measured Angle: 59'

Range: 14.0" [Sound Path [-Depth Skew Angle: N/A 'Measured Skew Angle: N/A

I.Delay: 0.594" Mode: Shear Radius: Flat

Velocity: 0.127 in / .iS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

> Frequency: 2.25MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: 2" Reflector 14" Reflector

Pulse Width: 222nS Sweep: 1.4 div. 10-0 div.

Damping: 500C) Amplitude: 80 %FSH 80 %FSH

Mode: MPulse"Echo T]Dual Gain: 25.2 dB 48.2 dB

w Rep Rate: 2kHz :. Basic Calibration Block

, Pulser.E:isov E300V (Sonic137ofiy) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad . Diameter: Flat.
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 70 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

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 NIA 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.

Examiner: N/A e N/ Date: N/A

Signature

Page 21 of 25



A
IAR EVA

Reactor Pressure Vessel C. o 0 2N"?
Manual Ultrasonic Calibration Data Sheet

A
tility: TVA.Site Br-wns.Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2GNV-CDS9 ISI Report Number:

Component ID, N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136IP1200Gf081456

Transducer

Manufacture: K3A Model: Benchmark 113-242-591

Serial Number: 006YLP Frequency: 2.25 MHz

Size: 0.50" Shape: Round

# of Elements: 1 Configuration: Single

Refracted Angle: 60' Measured Angle: 59'

Linearity Sheet No.: LDS2

Instrument S

Range: 6.00" NSound Pa

Delay: 2.44"

ettings

Velocity: 0.127 in / pS

Display: Filt2

Frequency: 2.25MHz

Reject: Off

I

U)

CL

Pulse Width: 222nS

Damping: 5000

Mode: OPulse Echo []

Rep Rate: 2kHz

Pulser: E-1150V E300V

'Pulser voltage adjustable with t
The Sonic 136 has a fi

ath uueptr Skew Angle: N/A Measured Skew Angle: N/A

Mode: Shear Radius: Flat

Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 2" Reflector 8" Reflector

Sweep: 0.0 div. 10.0 div.

Amplitude: 80 %FSH 15 %FSH

Dual Gain: 26.6 dB _ 40.8 dB

Basic Calibration Block

('Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
he Sonic 137 instrument only.
,xed pulser voltage. Temperature: 70 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No-: 05325

Reference Sensitivity Information

Sweep: (See Comments) Amplitude: (See Comments) Gain: (See Comments)

Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/14/07 Time 1216

Comments

Reflector: (See Comments)

Cal In: Date 03/14/07 Time 1000

This "depth zone" calibration used for sizing information. 2" soundpath delayed off screen to display 2" to.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.

Examiner: N/A Level: N/A Date: N/A
Examiner: N/A Level: N/A IDate: N/A

Signature

Page 22 of 25



A Reactor Pressure Vessel
R EVA Manual Ultrasonic Calibration Data Sheet r

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

Calibration Data Sheet Number: N2GNV-CDS10 ISI Report Number:

Component ID: N2G-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1. Applicable SDCN(s): N/A

Ultrasonic 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

Linearity Sheet No-: LDS2 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 0' Measured Angle: N/A

Range: 10.0" ZSound Path E]Depth Skew Angle: N/A Measured Skew Angle: N/A

Z Delay: 0.101" Mode: Longitudinal Radius: N/A

Velocity: 0.229 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

> Frequency: 2.25MHz Type: CS Rompas S/N. 791413

Reject: Off Reflector: 1" Backwall 10" Backwall

Pulse Width: 222nS Sweep: 1.0 div. 10.0 div.

Damping: 5000 Amplitude: N/A N/A

Mode: OPulse Echo E]Dual Gain: N/A N/A

W Rep Rate: 2kHz Basic Calibration Block

Pulser: E-ilOV [E]300V (*Sonic137only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voitage. Temperature: 70 'F Therm. SN: VH-9520

Couplant: Ultragel II . 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 NIA Time N/A Out: Date 03/14/07 Time 1218

Comments

Calibration used for thickness measurments only.

xaminer: Br t Flesner Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
gnatur Signature .... _

AREVA Review: Aclat7/ntiA'JI Level: III. Date:.03/18/07... --. Review--, ,Page 23 of 25



Reactor Pressure Vessel e - ) r
EV Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2GNV-CDS11 SI Report Number:

Component ID: N2G-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: 136P1200G081456 Angle: 60' Measured Angle: 60'

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 8.00" OSound Path LlDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS. 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 ) Gain: N/A N/A

Mode: LiPulse Echo ODual Basic Calibration Block

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

(L Pulser: E[ 50V r]300V (*Sonic 137 only): . Thickness: 6.0" with 0.125" Clad Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 70 'F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II 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 03/14/07 Time 0932 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/14/07 Time 1222

Comments

Zone 1 - Near Surface calibration.

This calibration used to locate flaw prior to sizing.

Examiner: Br Flesner Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
Signature: Signature

AREVA Review: Ad ,ont,, /_ Level: III Date: 03/18/07 Page 24 of 25
Pag 24i of2



A Reactor Pressure Vessel ku. 0070
A REVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2GNV-CDS12 ISI Report Number:

Component ID: N2G-NV Component Description: N2 Nozzle-to-VesseIWeld.

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: 600 Measured Angle: 60'

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 18.0" MSound Path ErDepth # of Elements: 2 Shape: Rect. Configuration: Dual - 565

Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS Verification Block

Display: Flit 2 S... : .I.. Np 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 0 Gain: N/A N/A

Mode: E]Pulse Echo MDual Basic Calibration Block
J -.... -____

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

Pulser: -1i50V E-300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 Instrument. The Temperature: 70 *F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Cal In: Date 03/14/07 Time 0934 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/14/07 Time 1225

Comments

Zone 2 - Full Volume calibration.

This calibration used to locate flaw prior to sizing.

xaminer: Br Flesner Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
ignature: , ,Signature

AoREVAnRe kvn / Level: III Date: 03/18/07 Page 25 of 25



Examination Report, R-143

N2H-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination
Summary Sheet r 0 02"71

Utility: -TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#: 'i ,

Component Number N2H-NV Component Description: N2 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-ISI-0270-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-ISI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 3S 0EPRI Letter dated 3/5107

Exam Data Indication Data Exam ResultsCalibration Sheets Sheets Sheets [@No Recordable Indications

N2ANV-CDS1 N2ANV-EDS1 _-'_Recordable Flaw Indications
N2ANV-CDS2 (acceptable flaw evaluation)

N2ANV-CDS3 _--_Reportable Flaw Indications

N2ANV-CDS4 (unacceptable flaw evaluation)

N2ANV-CDS5
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 54-1I1-850-06 and the referenced TVA I 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

40QS -120' Blend Radius
50°S +1200 Blend Radius
60°S ±(331-66') 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 1 OCFR
50.55a. The 60"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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, Appendix VIII qualified personnel, procedures, and equipment.

Note: See WVA 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 welo plus 1/2" on each side.

Prepared by: Bret Flesner
Signature: A4- .

A Customer: Matt WelchA /._-. I Date:Signature:
v



0
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: N2HNV-EDS1 ISI Report Number: q/•3
Component ID: N2H-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01 & 2-1S-0270-C-01 Wo Location: Nozzle Boss (Rnozzle) L0 Location: Nozzle TDC
Examination Limited: MYes UNo Coverage Sheet Number(s): N2HNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: .OD Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp SeNt Gan Scan Limited Indocatos data Et aminta
Mode SIN: Gain Indication(s) Data Sheet # Initials
"50°S -120° N2HNV-CDS1 03/12/07 1101 84°F. VH-9525 72.0 dB -Yes ONo 'Yes ONo NIA GC

40*S +120* N2KNV-CDS2 03/12/07 1031 84°F VH-9525 72.0 d8 []Yes MNo [:]Yes ONo N/A GC
NA N/A N/A N/A N/A N/A.: N/A N/A I-Yes []No E-Yes ONo N/A N/A

NA N/A N/A N/A N/A N/A N/A N/A F-[Yes ONo E-Yes []No N/A N/A

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration SheetDThermometer Date TimeSRecordable Indication Examiner

T odehermoet Scan Gain Scan Limited Indication(s) Data Sheet # Initials

60"S t33' to 660 N2HNV-CDS3 03/12/07 1421 82°F VH-9520 72.0 dB -Yes ONo []Yes ]No N/A BF

N/A NIA N/A N/A N/A N/A N/A N/A []Yes O-No OYes []No N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ Zone Beam Direction Calibration Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Sheet N Date Time Temp S/N: Indication(s) Data Sheet S Initials

60i1RL I ORadial QCirc N2HNV-CDS4 03/12/07 1525 82°F VH-9520 78.4 d9 OYes --No -Yes [KNo N/A BF

60°/RL 2 ORadial OCirc N2HNV-CDS5 03/12/07 1605 82"F VH-9520 76.0 dB HYes [--No lYes ONo N/A BF

60°/RL 1 -Radial OCirc N2HNV-CDS4 03/12/07 1525 82°F VH-9520 78.4 dB OYes ONo IYes ONo N/A BF

600/RL 2 0Radial ;Circ N2HNV-CDS5 03/12/07 1605 82"F VH-9520 76.0 dB 0Yes DNo -Yes 0No N/A

Comments:

* See note on calibration data sheet for details relating to the 50' measured angle.

Examiner: George Chapman Level: II Date: 03/12/07 Examiner: N/A Level: N/A Date: N/A
Signature: , .21'•___. -- Signature:
Examiner: Bret Flesfer _, - Level: II Date: 03112/07 Examiner: N/A Level: N/A Date: N/A

Sig n ature:,,/________ __--_-_.Signature:

AREVAnReViw- ti - I Level: Ill Date: 03/21/07

Paje 2 of 1I
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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 #: /i'/3

Axial scans are performed with a procedure for the examination of

Innervessel shell welds. This procedure has been demonstrated for detection
of flaws located throughout the entire weld thickness. CoverageOe 8% "obtained during axial scans is typically limited due to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-1SI-850-06 Examination Procedure: N-UT-78 Revision 4
4Required Examination Volume: 47.5inches 0lnner 15%-t Examination Volume: 5.72 inchs 6Outer 85%-t Examination Volume:. 41 .82Inches.
60°RL axial scan limited: ZYes OINo LCoverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: OYes []No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [:Yes MNo Description of Limitation: Nozzle Blend Radius
OTotal Axial Volume Achieved: 27.12 inches Description of Limitation: N/A HOuter 85-t% Volume Achieved: 14.9ginches

Inner 15%-t Volume Achieved: 5.7 2inchs
CPercentage of Axial Coverage: 57% Total Circumferential Examination Coverage: 43%

B+ AX IO0= C (F + H)+AX 100= J
Combined Axial and Circumferential Weld Coverage

-Total Examination Coverage: 50%
'/ (C+J) + 2 X 100 = L

Prepared by: Bret Flesner Date: 03/21/07 Reviewed AdamnP Date:03/21/07 Page 3 of 11
/2/ "--
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C 00274, ,SCRIPTION

Browns Ferrv N2H Nozzle-to-SheII Weld Coveraue Plot

PqIDRAWN BY

I Bret Ffesner
20DATE TITLE PAGE

03/20/07 N2HNV-CPS1 4 OFf

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.
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DESCRIPTION
DESCBrowns Ferry N2H Nozzle-to-Shell Weld Coverage Plot

DRAMN BY DATE TITLE PAGE

Bree Flesner 03/20/07 N2HNV-CPS2 5 OF 11

ro .- ~'ý)7
UJ 0-

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,

a'\--
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DESCRIPTION

-,. , DRAWN BY
Bri•

towEns FeUX N2

*tFig-mer

5ozet-heII td~ Coverage Plot 4
0312=7 N2!HNV-CPS3 16 OFII l

C 0 276

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 4-10' skews.



A Reactor Pressure Vessel C 2 0?77

......... Manual Ultrasonic Calibration Data Sheet

Ui7liwty WTVA r Site: Browns Ferry Nuclear Plant r Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2HNV-CDS1 ISI Report Number: "911

Component ID: N2H-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination 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: 0111PR Frequency: 2.25 MHz

Serial Number: 136P1 200G081 455 Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: 1 1 Configuration: Single

Instrument Settings Refracted Angle: 40' i Measured Angle: * 50'

TRange: 15.0" NSound Path [-]Depth Skew Angle: -120' Measured Skew Angle: *+120'
uJ I_ _ _ _ _ _ _ _

0
z Delay: 0.587" Mode: Shear i 3.5"

!Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

..Frequency: 2.25 M-z Type: CS Rompas SIN: 99-6251

Reject: Off Reflector:T 1" Radius 2" Radius

Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 0 Amplitude: 70 %FSH 80 %FSH

Mode: OPulse Echo -]Dual Gain: 29.8 dB 29.8 dB

w Rep Rate: 2kHz Basic Calibration Block

R Pulser: 0-150V 0'300V (rSonic 137 orny) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 69 °F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

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

Cal In: Date 03/12/07 Time 0815 Check: Date 03/12/07 Time 1100 Check: Date N/A Time N/A Out: Date 03112/07 Time 1200

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 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'.

Level: II Date: 03112/07 Examiner: N/A
Signature

Level: N/A Date: N/A

Page 7 of 11
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Reactor Pressure Vessel r . 27 n 7 8
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2HNV-CDS2 ISI Report Number: g -

Component ID: N2H-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-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

Serial Number: 136P1200G081455 Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 400 Measured Angle: 40'

Range: 15.0" [OSound Path E]Depth Skew Angle: +120° Measured Skew Angle: -120*

Z Delay: 0.587" Mode: Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

c 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 a Amplitude: 70 %FSH 80 %FSH

Mode: ZPulse Echo L-Dual Gain: 28.0 dB 28.0 dB

Ly Rep Rate: 2kHz Basic Calibration Block

Pulser E]150"V 300V ("Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter Flat
Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 69 "F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain. 49.2 dB

Cal In: Date 03112/07 Time 0810 Check: Date 03/12107 Time 1030 Check: Date N/A Time N/A Out: Date 03/12/07 Time 1155

Comments

U

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

I Examiner: N/A Lel: N/A Date: N fA
Signature

Page 8 of I1I



Reactor Pressure Vessel CD 9
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Nurber: N2HNV-CDS3 ISI Report Number-

Component ID: N2H-NV Component Description: N2 Nozzle-to-Vesel Weld

Examination Procedure: 54-1SI-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

Linearity Sheet No.: LDS2 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 60' Measured Angle: 590

Range: 20.0" [Sound Path E'Depth Skew Angle: ±33' to 66" Measured Skew Angle: N/A

Delay: 0.813" Mode: Shear Radius: Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

o Frequency: 2.25 MHz Type: N/A S/N: N/A

Reject: Off Reflector: N/A N/A

Pulse Width: 222 nS Sweep: N/A NIA

Damping: 500 ( Amplitude: N/A N/A

Mode: ZPulse Echo []Dual Gain: N/A N/A

( Rep Rate: 2kHz Basic Calibration Block

Pulser: ]150V [0300V (*Sowic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0. 125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only- T61

The Sonic 136 has a fixed pulser voltage. Temperature: 68 "F Therm. SN: VH-9520

Couplant: Ultragel 11 Batch No.: 05325

Reference Sensitivity Information

Reflector ID 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

7 xaign er:uBre , •t ------- L v l11 D t: 03120 E aign etr:e/ 
e e: / ae NI A

g tu reS
AREVA Revien . am t Level: Ill Date: 03/21/07Paefl

Signaturt S .
Pg f1
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Reactor Pressure Vessel c ;& )
Manual Ultrasonic Calibration Data Sheet

A
Utility: TVA [Site: Browns Ferry Nuclear Plant TUnit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2HNV-CDS4 ISI Report Number: SIý

Component 10: N2H-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: 136P1200G081456 Angle: 600 Measured Angle: 60*

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 8.00" , 0sound Path []Depth - . of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0,227 in I iS Verification Block

Display: Flit 2 Type: N/A IS/N: N/A

0 Frequency: 2.25 MHz Reflector: N/A N/A

Reject: Off Sweep: N/A N/A
+ I

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

uJ

CL

Damping: 500' _" Gain:_L N/A . N/A

Mode: [-IPulse Echo EDual Basic Calibration Block

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

Pulser Er150V [300V (-Sonic•1o3nly) Thickness: 60" with 0.125" Clad Diameter: Flat

"Probe voltage is adjustable with the Sonic 137 instrument The
Sonic 136 has a fixed pulser voltage,

Temperature: 68 °F Therm. SN: VH-9520

Couplant: Ultragel II 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 03112/07 Time 1220 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/12/07 Time 1720

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 10 of 11



K .2. Reactor Pressure Vessel C 281
Manual Ultrasonic Calibration Data Sheet

E _

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

Calibration Data Sheet Number: N2HNV-CD$5 ISI Report Number: j

Component ID: N2H-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: 136P1200G081456 Angle: 60' Measured Angle: 600

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 18.0" ]Sound Path E"Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.34" Cable Type; RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 inps- V 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: NIA N/A

Damping: 500 ( Gain: N/A N/A

Mode: OPulse Echo 0Dual Basic Calibration Block
9Rep Rate: 2kHz ••: ••.: .:•.*•• Block ID: BF-1 8 ;Material: Clad CS
:3 "__-_".... .__"...____,_-.____"___-_ ,

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 Temperature: 68 'F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage. Couplant: Ultragel 11 Batch No.: 05325

Reference Sensitivity Information

Reflector: 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

Comments

Zone 2 - Full Volume calibration_

iner: N/A
lure

Level: N/A I Date: N/A

Page 11 of 11



Examination Report, R-174

N2K-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination
Summary Sheet C 3()2 '82

,h AR EVA
W Utility: __ VA _LSite: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14

Component Number: N2K-NV Component Description: N2 Nozzle to Vessel Weld

Code Category: B-D Code Item: B3.90 Code Class: 1

ISl Report #:__A/I'(/

System: RPV

Material: CS

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

Procedure Number

N-UT-78

Procedure Revision

4

1

06

SDCN

NA

Procedure Misc. Info

Revision 11 of the PDI-UT-6 qualified equipment table

N-UT-79

54-ISI-850

NA

30-9044520-000

Exam Data
Sheets

N2KNV-EDS1

Revision 5 of the PDI-UT-7 qualified equipment table

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

Indication Data Exam Results
Calibration Sheets

N2KNV-CDS1

N2KNV-CDS2

N2KNV-CDS3

Sheets ENo Recordable Indications
E1Recordable Flaw Indications

(acceptable flaw evaluation)
LIReportable Flaw Indications

(unacceptable flaw evaluation)
N2KNV-CDS4

. . . . . . .- I

N2KNV-CDS5 I
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 54-1SI-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 0S -120' - .Blend Radius
5°50'S +120' Blend Radius
.60°S (33-660) 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 1 OCFR
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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section Xl, 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 1/" on each side.

A

Page 1 of 11



A Ultrasonic Examination Data Sheet
AREVA Nozzle-to-Shell Weld Examination
Utility: TVA Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFO
Examination Data Sheet Number: N2KNV-EDS1 ISI Report Number: A71 74,0'
Component D: N2K-NV . Component Description: N2 Nozzle-to-Vessel Weld

Examination Information
1SO I Drawing Number: 2-CHM-2046-C-01, 2-1SI-0270-C-01 Wc Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: [Yes [LNo Coverage Sheet Number(s): N2KNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 ! Scan Surface: OD Blend Radius
Angle/ Thermometer Scan Recordable Indication Examiner
Mode i Skew : Calibration Sheet # D i T S/N: Gain Scan Limited Indication(s) Data Sheet # Initials

*50 /' s -120* N2KNV-CDS1 3/21/07 1145 88'F I VH-9520 71.8 dB []Yes ONo -]Yes [No N/A TB
40'J s +120' N2KNV-CDS2 3/21107 1127 88°F VH-9520 71.0 dB (--Yes ENo []Yes ENo N/A TB

NA/ NIA N/A N/A N/A N/A N/A N/A EYes E]No E-Yes [:]No N/A N/A

NA/ NIA N/A N/A N/A N/A N/A N/A E-Yes []No []Yes []No NIA N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet # Date Time Temp ermo Recordable Indication Examiner
Mode I S/N: Indication(s) Data Sheet # Initials
60' 1 s +33' to 660 N2KNV-CDS3 3/21/07 1107 88'F VH-9520 72.6dB d []Yes ENo [:Yes ONo N/A TB

N/AI N/A N/A N/A NIA N/A NI A N/A E-Yes L-No []EYes DNo N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Beam Direction Calibration Date Time
Sheet # Date Time

gRadial Q-Circ N2KNV-CDS4 3/21107 1000

ZRadial [-ECirc N2KNV-CDS5 1 3/21/07 1032

Scan Gain Scan Limited Recordable Indication Examiner
Indication(s) Data Sheet # Initials

79.0dB I EYes D-No [-Yes ENo N/A I TB

78.0 dB I Yes. []No IDEYes ]No

I 60~/RL I i FiRadial 5~Circ N2KNV-CDS4 I 3/21/07 1000 79.0dB IYes [_]No I'DYes ENo

60°tRL 2 '-Radial ZCirc N2K NV-CDS5 3/21/07 1032 78.0 dB ~Yes ENo Dyes ~No
78.OdB I ZYes []No I Yes E•No

Comments:

* See calibration data sheet for additional details on the 50' shear examination.

C.)



A RPV Nozzle-To-Shell Weld

A REVA Ultrasonic Examination Coverage Calculation Worksheet

Utility TVA Plant: Browns Ferry Unit: 2 Weld ID: N2K-NV Coverage Worksheet #: N2KNV-CWSI lSl Report M

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 to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 47.52inches "Inner 15%-t Examination Volume: 5.72inchs COuter 85%-t Examination Volume: 41.82Inches.
60°RL axial scan limited: MYes -No - Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: XYes E-]No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: LrYes ;No Description of Limitation: Nozzle Blend Radius
"Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 11.5'inches

'Inner 15%-t Volume Achieved: 5.7linchs

c Percentage of Axial Coverage: 51% JTotal Circumferential Examination Coverage: 36%

8 + AX 10= C (F + H)-AX 100=J

Combined Axial and Circumferential Weld Coverage
'Total Examination Coverage: 44%

(C+J) + 2 X 100 = L

Prepared by: Bret Flesner Dale: 03121/07 Reviewf :Ad Date:04/111/07
,,.,-'r.d•_,..Page 3 of 11
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DESCRIPTIONA 8

S R EV DRAWN BY

U RBre

3wns Ferry N2K Nozzle-to-Shell Weld Coveraae Plot
DATE TITLE I PAGE

03/21/07 N2KNV-CPS1I 4 OF 11t Flesnar

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.
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DESCRIPTION 3 0 2
A Browns Ferry N2K Nozzle-to-Shell Weld Coverage Plot

ARE VA DRAWN BY DATE JTITLE IPAGE

Bret Flesner 03/21/07 N2KNV-CPS2 1 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
O blend with Supplement 5 techniques.

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

4 94
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DESCRIPTIONA _ Browns Fearry N2K Nozzle-to-Shell Weld Coverage Plot

j% F-, i_ v ^ DRAWN BY DATE TITLE PAGE

Bret Flesner 03/21107 N2KNV-CPS3 6 OF 11

1, out-87

Top View
Measurements based on modeling report,

design drawings, and as-found measurements.

Point where sound beam intercepts the ID,



Reactor Pressure Vessel 9u01.28
R EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N2KNV-CDS1 ISI Report Number:

Component ID: N2K-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination 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: 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 []Depth Skew Angle: -120* Measured Skew Angle: +120°

Z Delay: 0.519" Mode: Shear Radius: 3.5"

Velocity: 0.127 in I p S Cable Type: RG-174 Length. 12' Intermediate Connectors; 0

Display: Filt2 Verification Block

> Frequency: 2.25MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: IV Radius 2" Radius

Pulse Width: 222 nS. Sweep: 0.6 div. 1.3 div.

Damping: 500 0 Amplitude: 70 %FSH 80 %FSH

Mode: NPulse Echo rTDual Gain: 36.4 dB 36.4 dB

ED Rep Rate: 2kHz • Basic Calibration Block

n Pulser: 1"150V [-]300V ('Sonic 137only) Block ID: BF-18 . Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat0
Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 72 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch I Sweep: 6.1 div Amplitude: 80 %FSH Gain: 62.6 dB

Cal In: Date 03/21/07 Time 0831 Check: Date 03/21/07 Time 1144 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1220

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 modeling using the actual manufactured 500 angle. Additionally the wedge is also
incorrectly labeled -120' skew but is actually +120'.

xaminer: Thomas Brown Level: II Date: 3/21/07 Examiner: N/A Level: N/A Date: N/A
P~igna --urer• • z• Signature [..__

AREVA Revie dam t4i/ Level: IIl Date: 4/11/07 Page 7 of 11
Signatur 4



A Reactor Pressure Vessel C 7.29
Manual Ultrasonic Calibration Data SheetAR.EVA

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

Calibration Data Sheet Number: N2KNV-CDS2 ISI Report Number: ,/7

Component ID: N2K-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination 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: 01C4NX • 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: 40'

Range: 15.0" ElSound Path E-0epth Skew Angle: +120' Measured Skew Angle: -120'

z Delay: 0519" Mode:Shear Radius: 3.5"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: 1" Radius 2" Radius

r Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 0 - Amplitude: 70 %FSH 80 %FSH

Mode: OPulse Echo -]Dual Gain: 36.0 dB 36.0 dB

w Rep Rate: 2kHz Basic Calibration Block
.J

7 Pulser: EI150V -]300V (csonic137oniy) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 72°F Therm. SN: VH-9525

Couplant: Ultragel II 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 03/21/07 Time 1126 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1222

Comments

"The transducer wedge is incorrectly labeled -120' skew by the manufacturer; however actual skew is +120o.

mxaminer: Thomas Bro Level: II Date: 03/21/07 Examiner: N/A Level: N/A Date: N/A
AgREAn .a Signature _ee__I_ at:4/107Pge8__1

TI AEVA Revi dam C~t/ Level: Ill Date: 4/11/07 Pg f1I~~~Pg 8 ofV I I~---f



A Reactor Pressure Vessel
AREVA Manual Ultrasonic Calibration Data Sheet U29

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

Calibration Data Sheet Number: N2KNV-CDS3 ISI Report Number:

Component ID: N2K-NV Component Description: N2 Nozzle-to-Vessel Weld

Examination 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: 0111PL 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: 600 Measured Angle: 59'

Range: 20.0" ESound Path []Depth Skew Angle: ±33, to 66' Measured Skew Angle: N/A

z Delay: 0.842" Mode: Shear Radius: Flat

Velocity: 0.127 in/ jpS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas S/N: 791413

Reject: Off Reflector: 1" Radius 2" Radius

Pulse Width: 222 nS. Sweep: 0.6 div. 1.1 div.

Damping: 500 C0 Amplitude: 70 %FSH 80 %FSH

Mode: [Pulse Echo E]Dual Gain: 33.8 dB 33.8 dB

w Rep Rate: 2kHz Basic Calibration Block

E Pulser: EI150V EI300V ('Sonic137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0-125" Clad Diameter: Flat
'Pulser voltage adjustable with the Sonic 137 instrument only........ -

The Sonic 136 has a fixed pulser voltage. Temperature: 72 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.8 div Amplitude: 80 %FSH Gain 65.8 dB

Cal In: Date 03/21107 Time 0827 Check: Date 03/21/07 Time 1106 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1224

Comments

xaminer: Thomas Brown Level: II Date: 03/21/07 Examiner: N/A Level: N/A Date: N/A

tg E.)••. Y. - Signature

AREVA R __ ie ) on, Level: III Date: 4/11/07 Page 9 of 11



A Reactor Pressure Vessel 9 30291
Mnniiinl "Iframcm^ it- (' 1ihr!n*i^ rl +n Qh +

E
AR EVA .,Il II./II I IIIY IJ/5EIJIULIFI

• ity ___ __Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N2KNV-CDS4 ISI Report Number: / /7 / 7___

Component ID: N2K-NV Component Description: N2 Nozzle-to-Vessel Weld.

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument Settings

Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-305 Frequency: 2 MHz

Angle: 60' Measured Angle: 61'

Mode: Refracted Longitudinal Size: 2(24x42)mm

Focus: FS-125mm Squint Angle: 5"

Range: 8.00" NSound Path. E]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in I/ S Verification Block

Display: Filt 2 Type: CS Rompas S/N: 791413

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

Reject: Off Sweep: 12 div. 2.5 div.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 0 Gain: 52.0 dB 52.0 dB

Mode: []Pulse Echo . MDual Basic Calibration Block

3 Rep Rate: 2kHz Block ID: BF-18* Material: Clad CS

Pulser: [1150V Ej300V (*SoniC 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

'Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 72 'F Therm. SN: VH-9525
Sonic 136 has a fixed pulser Voltage. . 1 -- 0 5325

roeotaeCouplant: Ultragel111/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 0959 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1226

Comments

I

Zone I - Near Surface calibration.

Examiner: N/A Level: N/A Date: NIA

Signature

Page 10 of 11



4
A Reactor Pressure Vessel C0 9 .

AR EVA Manual Ultrasonic Calibration Data Sheet

Site:ýTý Bowns Ferry Nuclear Pl7lan~t Unit:_2ý O:utage yle1 F

Calibration Data Sheet Number: N2KNV-CDS5 ISI Report Number: /R/7

Component ID: N2K-NV Component Descriptibn: N2 Nozzle-to-Vessel Weld.

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument Settings

Range: 18.0" [OSound Path E-]Depth

0
z Delay: 1.38"

Velocity: 0.230 in / pS

Display: Filt 2

> Frequency: 2.25 MHz

Reject: Off

-Pulse Width: 222 nS

Damping: 500 0

Mode: [lPulse Echo 23Dual

JJ Rep Rate: 2kHz

IE Pulser: EI15oV 1-1300V (-sonic 137 only)

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

Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-305 Frequency: 2 MHz

Angle: 60' Measured Angle: 61'

Mode: Refracted Longitudinal Size: 2(24x42)mm

Focus: FS-125mm Squint Angle: 5'

# of Elements: 2 . Shape: Rect- Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas SIN: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.5 div. 1.1 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 72 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05320

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 77.2 dB

Cal In: Date 03/21/07 Time 0824 Check: Date 03/21/07 Time 1031 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1228

Comments

Zone 2 - Full Volume calibration.

:xaminer: N/A Level: N/A Date: N/A
,ignature _

Page 11 of 11



Examination Report, R-151

N3A-NV, RPV Nozzle-To-Head Weld



ARPV Nozzle Ultrasonic Examination
Summary Sheet C. &O0 3

Utility: TVA Site: Browns Ferry Nudear Plant Unit: 2 Outage: Cycle 14 ISI Report #:

Component Number: N3A-NV Component Description: N3 Nozzle to Vessel Weld System: RPV

Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS

ISO I Drawing(s): 2-CHM-2046-C-01 & 2-ISI-0222-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
54-1SI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 4

EPRI Letter dated 3/5/07
Calibration sheets"* Exam Data Indication Data Exam Results

...... __•__-_._ Sheets Sheets ONo Recordable Indications
N3ANV-CDS1 N3ANV-EDS1 'iRecordable Flaw Indications
N3ANV-CDS2 (acceptable flaw evaluation)

N3ANV-CDS3 _-_Reportable 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 examinations resulted in no
reportable indications.

In accordance with UT procedure 54-ISI-850-06 and the referenced TVA I 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

50S -115, Blend Radius
40'S +115' Blend Radius
600S ±(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 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 ½/2" on each side.

I. AI



0
AUltrasonic Examination Data Sheet

Nozzle-to-Shell Weld Examination
Utirity: TVA I Site: Browns Ferry Nuclear Plant Unit 2 Outage: Cycle 14 RFO
Examination Data Sheet Number: N3ANV-EDS1 ISI Re ort Number: C/ Ut
Component ID: N3A-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination Information
ISO Drawing Number: 2-CHM-2046-C-01 & 2-ISI-0222-C-01 Wo Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: ['Yes ONo Coverage Sheet Number(s): N3A-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Ange S et Ti Thermometer Scan Recordable Indication ExaminerMode Skew Calibration Sheet # Date • Time I= emp Scan Limited
b Dt T SIN: Gain Indication(s) Data Sheet # Initials

"500S -115' N3ANV-CDS1 03/22/07 1042 820 F VH-8937 70.0 dB 0Yes 13No DYes 0gNo N/A GC
40GS +115* N3ANV-CDS2 03/22/07 1022. 820 F VH-8937 70.0db "]Yes ONo ElYes [No N/A GC
NIA NIA N/A N/A NIA' N/A NIA N/A []Yes [-INo [Yes r]No NIA N/A

N/A. NIA N/A NIA N/A' N/A NIA N/A ElYes ONo C'Yes [3No N/A NIA
Examination Procedure: 54-11-850-06 Applicable SDCN's: 3049044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited I a Indication Examiner
Mode SIN:_Scan Gain Scaeroitete R Indicable dat inaSheet# Initials
60'S ±52° to 740 N3ANV-CDS3 03122107 1000 82' F VH-8937 75.0 dB DYes [No DYes ONo NIA GC
NIA N/A N/A N/A N/A NIA N/A N/A [:]Yes []No DYes -]No NI N/A

Examination Procedure: N-UT-78 rev.4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angle/ Zone Beam Direction Calibration Date Time Temp Thermometer Gain Scan Limited Recordable Indication Examiner
Mode Sheet # SIN: Indication(s) Data Sheet# Initials

60=RL I [DRadial OCirc N3ANV-CDS4 03/22/07 1110 82° F VH-8937 73.8 dB OYes []No Er-es SNo N/A BF

60°RL 2 ORadial [-Circ N3ANV-CDS5 03/22/07 1140 820 F VH-8937 84.0 dB OYes [:]No [--]Yes E]No N/A BF

60=RL 1 ORadial [Circ N3ANV-CDS4 03/22/07 1110 820 F VH-8937 73.8 dB OYes []No -Yes SNo N/A BF

60°RL 2 []Radial ZCirc N3ANV-CDS5 03/22/07 1140 82- F VH-8937 75.0 dB ;Yes []No [lYes nNo N/A BF

Comments:

0 See calibaration data sheet for additional details on the 50* shear examination.

Examiner Bret Flesner/( . f Level: i1 Date: 03/22/07 Examiner: N/A Level: N/A Date: N/A
S ignature: -. / ) -7  --- _ Signature:
Examiner. GeorgeChapm Level: II Date: 03/22107 Examiner: WA Level: N/A Date: N/A
Signature: ____ _ ___Signature: .
AREVA Review. da. Cotif_ 1 . Level: Ill Date: 03123107
Signature "_Z _ _ _ _ __ ____

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

Utility: A Plant Browns Ferry Unit 2 Weld ID: N3A-NV Coverage Worksheet #: N3ANV-CWS1 I SI Report #: ,'//

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 to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 60.2 2inches Ulnner 15%-t Examination Volume: 6.8zinchs GOuter 85%-t Examination Volume: 53.4zlnches.
60°RL axial scan limited: [Yes flNo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ;Yes EINo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: E]Yes ZNo Description of Limitation' Nozzle Blend Radius
"Total Axial Volume Achieved: 29.6z inches Description of Limitation: NIA HOuter 85-t% Volume Achieved: 12.9Winches

"lnner 15%t6 Volume Achieved: 6.8inchs
Percentage of Axial Coverage: 49% 'Total Circumferential Examination Coverage: 33%

B + AX 100= C (F+ H)+AX 100 =J

Combined Axial and Circumferential Weld Coverage

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

Prepared by: Bret Flesner Date: 03/22/07 Revie vAd by: •am/Conti Date:03/23/07

1_7-.P.g.I-- - 11
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DESCRIPTION

Browns Ferry N3 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE T ISE IPAGE

Bret Flesner 03/22/07 I N3ANV.CPS1 4 OF 11
,--ý -) r, i-,)

4
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.

11 A

5.21n.

Sal m m

I
I
I
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DESCRIPTION

Browns Fer N3 Nozzle-to-Shell Weld Coverage Plot
DRAMN BY DATE TITLE PAG

Bret Flesner 10322/07 N3ANV-CPS2 5 OF 11
gjýd k~ WI'

0 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.

6

6

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.

- - -r-

I

I
I



Top View
Measurements based on modeling report, design

drawings, and as-found measurements.

Transducer showing - & + 10* skew angles
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Reactor Pressure Vessel 0299
Manual Ultrasonic Calibration Data Sheet

E

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

Calibration Data Sheet Number: N3ANV-CDS1 ISI Report Number: R

Component ID: N3A-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination 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: 0111 PV Frequency: 2.25 MHz

Serial Number: 136P1200G081455 Size: 0.5! x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: I Configuration: Single

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

Range: 15.0" 0Sound Path ElDepth Skew Angle: -115' Measured Skew Angle: * +115*

z Delay: .604" Mode: Shear Radius: 4.75"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

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

Reject: Off Reflector: 1" Radius 2" Radius

U Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.

Damping: 500 0 Amplitude: 75 %FSH 80 %FSH

Mode: OPulse Echo i-Dual Gain: 29.0 dB 29.0 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: -150V 0J300V (*Sonic 137 only) Block ID: BF-18 erial: Clad CS

W
LU
-J
D~

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 74 "F Therm. SN: VH-8937

Couplant: Ultragel II Batch No.: 05125

Reference Sensitivity Information

Reflector: ID 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 Out: 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'.

Examiner: N/A L N/A Date: N/A
Signature

Page 7 of 11
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Reactor Pressure Vessel r 00300
Manual Ultrasonic Calibration Data Shee&

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

Calibration Data Sheet Number: N3ANV-CDS2 ISI Report Number /K6/ / j
Component ID: N3A-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination 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: 0111 PM Frequency: 2.25 MHz

Serial Number: 136P1200G081455 Size: 0.56 x 1.0" Shape: Rectangle

Linearty Sheet No.: LDS1 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 400 Measured Angle: 40'

Range: 15.0" MSound Path L-Depth Skew Angle: +1150 Measured Skew Angle: * -115'

Delay: .604" Mode: Shear Radius: 4.75"

Velocity: 0.127 in I pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

::Display: Filt2 Verification Block

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

Reject: Off Reflector: 1"Raduis 27 Radius

I Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.
I I

Damping: 500 f Amplitude: 70 %FSH 80 %FSH

Mode: SPulseEcho []Dual Gain: 27.8 dB 27.8 dB

Lu Rep Rate: 2kHz Basic Calibration Block

5E Pulser: E"]1 50V E]30(3V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage, Temperature: 74°F Therm. SN: VH-8937

Couplant: Ultragel II 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 0908 1 Check: Date 03(22(07 Time 1021 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: N/A Level: N/A Date: N/A

Signature

Page 8 of 11



A Reactor Pressure Vessel C 3 03 01
Manual Ultrasonic Calibration Data Sheet

1 FUtility: IVA Site: Browns Ferry Nuclear Plant Unit: 2
IOutage: Cycle 14 RFO

Calibration Data Sheet Number: N3ANV-CDS3 ISI Report Number.

Component ID: N3A-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination, Procedure: 54-ISI-850-06 Applicable SDCNl(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" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 60' Measured Angle: 60°

Range: 20.00 0Sound Path []Depth Skew Angle: i52' to 740 Measured Skew Angle: N/A

Delay: 1.17" Mode: Shear Radius: Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

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: 0.5 div. 1.0 div.

Damping: 500 f) Amplitude: 70 %FSH 80 %FSH

Mode: OPulse Echo E-]Dual Gain: 21.4 dB 21.4dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: 0"150V [1300V (Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.. .

The Sonic 136 has a fixed pulser voltage. Temperature: 74 'F Therm. SN: VH-8937

Couplant: Ultragel II Batch No.: 05125

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.0 div Amplitude: 80 %FSH Gain: 58.2 dB

I

Cal In: Date 03/22/07 Time 0915 Check: Date 03/22/07 Time 0959 Check: Date N/A Time N/A

Comments

Out: Date 03/22/07 Time 1233

Examiner: N/A Level: N/A Date: N/A

Signature

Page 9 of 11
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Reactor Pressure Vessel 302
Manual Ultrasonic Calibration Data Sheet

U

a

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

Calibration Data Sheet Number: N3ANV-CDS4 ISI Report Number: f//

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: 600 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" [@Sound Path E]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS
uJ

(9 Delay: 1.34" _Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS

Display: Fift 2

Verification Block
------- 4----

Type: N/A S/N: N/A

Frequency: 2.25 MHz Reflector: N/A N/A

Reject: Off Sweep: N/A N/A
.4 4- +

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

Damping: 500 0 . Gain: N/A N/A

Mode: []lPulse Echo EDual Basic Calibration Block

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

cc
'U
U)

Pulser EI150V 0300V ('Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

Therm. SN: VH-8937*Probe voltage is adjustable with the Sonic 137 instrument The

Sonic 136 has a fixed pulser voltage.

Temperature: 74 *F

Couplant: Ultragel II 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

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 10 of 11



A Reactor Pressure Vessel C J0 3
Manual Ultrasonic Calibration Data Sheet

m m-•----•-

fUtility: TVA

Calibration Data Sheet Number: N3ANV4(
I Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFO

IS[ Report Number: 9/i / /

Component 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: 600 Measured Angle: 610

Linearity Sheet No.. LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

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

Range: 18.0" ZSound Path --Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0227 in] pS Verification Block

Display: Filt 2 Type: N/A S/N: N/A

I

Frequency: 2.25 MHz Reflector: N/A N/A

As
Reject: Off Sweep: N/A N/A

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

Damping: 500 0 Gain: N/A N/A

Mode: -lPulse Echo EDual Basic Calibration Block

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

LU

uJ

a-
Pulser: EJ150V E]300V (*Sonic 137 only)

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

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Therm. SN: VH-8937Temperature: 74 °F

Couplant: Ultragel II 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

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 11 of 11



Examination Report, R-175

N3B-NV, RPV Nozzle-To-Head Weld



A
AR EVA

RPV Nozzle Ultrasonic Examination
Summary Sheet V X~~G

-I ______

w

0

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

Component Number: N3B-NV Component Description: N3 Nozzle to Vessel Weld

Code Category: B-D Code Item: B3.90 Code Class: 1

ISO / Drawing(s): 2-CHM-2046-C-01 & 2-ISI-0222-C-02

Procedure Number Procedure Revision SDCN Proce

ISI Report #:

System: RPV

Material: CS

dure Misc. Info

N-UT-78

N-UT-79

4 NA
i i

1 NA

54-1SI-850 06 30-9044520-000

Revision 11 of the PDI-UT-6 qualified equipment table

Revision 5 of the PDI-UT-7 qualified equipment table

Modeling Report: IR-2003-19 Section 4
EPRI Letter dated 3/5/07

Indication Data T Exam ResultsSheets FM ,^ D . 4... 1• , -1; f;•Calibration Sheets
Exam Data

Sheets
N3BNV-EDS1N3BNV-CDS1

N3BNV-CDS2
N3E3NV-CDS3

LjRecordable Flaw Indications
(acceptable flaw evaluation)

[IReportable Flaw Indications
(unacceptable flaw evaluation)

N3eNV-CDS4

N3BNV-CDS5 I
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 54-1SI-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
Scan SurfaceProbe Refracted Angle Probe Skew 1

50°S -115 7
40'S 1 +1150 1

Blend Radius
Blend Radius

VesselL. 60°S I .±IL52'-74")I

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 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 wq*A plus ½/" on each side.



S
A Ultrasonic Examination Data Sheet

AREVA Nozzle-to-Shell Weld Examination

Utility: TVA Site: Browns Fern Nuclear Plant Unit: 2 Outage: Cycle 14 RFO
Examination Data Sheet Number: N3BNV-EDS1 ISI Report Number: ,/' 7--;
Component ID: N3B-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01, 2-1SI-0222-C-02 = Wc Location: Nozzle Boss (Rnozzle) Lc Location: Nozzle TDC
Examination Limited: EYes --No Coverage Sheet Number(s): N3BNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius
Angle ! C S Thermometer Scan SbtnhLimTe eGRecordableý Indication -Examiner
Mode Skew Calibration Sheet # Date Time Temp SSN: Gain Scan Limited Indication(s) Data Sheet # Initials

*50 ° Is -115° N3BNV-CDS1 03/15/07 1222 80' F VH-9525 68.0dB d E'Yes ZNo E-Yes ONo N/A TB

40' Is +115, N3BNV-CDS2 03115/07 1250 80° F VH-9525 650dB E]Yes ;No -Yes RNo N/A TB

NA ! N/A N/A N/A N/A NIA NIA N/A --Yes []No EiYes [No N/A N/A

NA! N/A N/A N/A N/A N/A N/A N/A E-Yes EIrNo -EIYes -No NIA N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet # Date Time Temp Scan Gain Scan Limited Recordable Indication Examiner
Mode S/N: Indication(s) Data Sheet # Initials
60'/s ±52' to 740 N3BNV-CDS3 03/15/07 1315 80 F VH-9525 68.0 dB E-Yes JRNo rE]Yes ONo N/A TB

N/A I N/A N/A N/A N/A N/A N/A N/A E]Yes []No I-E-Yes []No N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Angle/ Zone Beam Direction Calibration Date Time
Mode _ I Sheet# -I _

60°/RL I I Radial -Circ I N3BNV-CDS4 03/15/07 1142

Scn an cn iitd Recordable Indication 1Examiner
Indication(s) Data Sheet # Initials

76.0 dB j Yes [:]No [:]Yes 0No N/A TB

78.0 dB SYes E]No E]Yes ZNo N/A TB60°fRL 2 ORadial E]Circ I N3BNV-CDS5 03/15/07 1100

60=/RL 1 E]Radial SCirc N3BNV-CDS4 03/15107 1142

60°/RL 2 ERadial OCirc N3BNV-CDS5 03/15/07 1100

Comments:

76.0 dB EYes []No [Yes ZNo NIA TB

78.0dB i IDYes []No I-E-Yes ENoI N/A TB

* See calibration data sheet for additional details on the 500 shear examination.

CID



0 S
A RPV Nozzle-To-Shell Weld

ARE VA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N3B-NV Coverage Worksheet #: N3BNV-CWS1 ISI Report #: /1/75

Axial scans are performed with a procedure for the examination of

vessel shell welds. This procedure has been demonstrated for detection
X.- Outer 85%-t of flaws located throughout the entire, weld thickness. Coverage

a wý :ýýi]:obtained during axial scans is typically limited due to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 6022 inches IEuOuter 85%-t Examination Volume: 53.4vInches.
60°RL axial scan limited: MYes E[No 'Coverage Obtained by Modeling: 100% 60'RL Outer 85%-t Exam Limited: EYes IZNo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: E1Yes [No Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 29.6' inches Description of Limitation: N/A hOuter 85-t% Volume Achieved: 12.9Qinches

'Inner 15%-t Volume Achieved: 6.8 2inchs

'Percentage of Axial Coverage: 49% 'Total Circumferential Examination Coverage: 33%
B +A X 100 C (F+ H)+AX 100 = J

Combined Axial and Circumferential Weld Coverage

'Total Examination Coverage: 41%
(C4+J)+ 2 X 100= L

Prepa, d by: Bret Flesner Date: 03/15107 Review tby: Adak, C-nti Date:04/111/07
, ' "-Page 3 of 11

tn.



DESCRIPTION

A Browns Fer N3 Nozzle-to-Shell Weld Covera e Plot
A FR VA DRAWN BY DATE TITLE PAGE

Bret Flesner .03/15/07 N3BNV-CPS1 4 OF 11 P / f"7

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.

5.2in.

-----

0



DESCRIPTIONA Browns Ferr= N3 Nozzle-to-Shell Weld Coveraue Plot

A'R E VA DRAWN BY I DATE ITITLE PAGE

Bret FlesnerI 03/15/07 1 N3BNV-CPS2 5 OF 11

f- -% r. r ) f,L j U -ý UNozzle-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)(xvXK)(3)(i) &(ii) require radial
examination of the full thickness but circumferential

examination of the inner 15%-t only.
100% coverage of the inner 1 5%-t obtained with scans

performed from the blend with Supplement 5 techniques.
100% of 10 CFR50.55a circumferential coverage obtained.

3~i
St

5.2hn.

I

I
I



DESCRIPTIONA\ Browns Ferry N3 Nozzle-to-Shell Weld Coveraae Plot

A F? V DRAWN BY DATE TITLrE PAGE

W V Bret Flesner 03/15/07 N3BNV-CPS3 6OF 11

:~~~~' -,''I. j,..

Top View
Measurements based on modeling report, design

drawings, and as-found measurements.

/ Transducer showing - & + 100 skew angles

R-NozzlePipe ID

-------------- - ----- -----------

0/



A. Reactor Pressure Vessel

R EVA Manual Ultrasonic Calibration Data Sheet& '0 0
tility: TVA Site: Browns Ferry Nuclear Station Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3BNV-CDS1 ISI Report Number: K175
Component ID: N3B-NV Component Description: N3 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument.

Manufacture: Staveley Manufacture: KBA

Transducer

Model: Benchmark 892-600

Frequency: 2.25 MHz

Shape: Rectangle

Model: Sonic 136

Serial Number: 7031

Serial Number: 0111 PV -

Size: 0.5" x 1.0"

# of Elements: 1Linearity Sheet No.: LDS4

Instrument Settings Refracted Angle: 40'

Range: 15.0" NSound Path L-Depth Skew Angle: -115'w
C,z Delay: 1 27" Mode: Shear

Configuration: Single

Measured Angle: * 500

Measured Skew Angle: * +115"

Radius: 4.75"

th: 12' Intermediate Connectors: 0

Verification Block

S/N: 99-6251

Velocity: 0.127 in /-IS Cable Type: RG-174 Leng
-4-

Ux

Display: Filt2

Frequency: 2.25 MHz

Reject: Off

Type: CS Rompas

Reflector:

Sweep:

1" Radius

0.65 div.

2" Radius

1.3 div.I

W

-J

Pulse Width: 222 nS

Damping: 500 0

Mode: [IPulse Echo L-]Dual

Rep Rate: 2kHz

Pulser: ]150V []300V ("Sonic 137on

'Pulser voltage adjustable with the Sonic 137

The Sonic 136 has a fixed pulser vol

Amplitude: 80 % FSH 80 % FSH

Gain: 32.2 dB 32.2 dB

Basic Calibration Block

ly) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
nstrument only. _

Itage. Temperature: 76 *F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

.1 div Amplitude: 80 %FSH Gain: 63.4 dBReflector: ID Notch Sweep: 6

Cal In: Date 3115/07 Time 0907 Check: Date 3/15/07 Time 1221 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 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: N/A Level: N/A Date: N/A
Signature

Page 7 of 11



A Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Shee t

tility: TVA "SieBrowns Ferry Nuclear Plant Unit: 2 - Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3BNV-CDS2 ISI Report Number: J

Component ID: N3B-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 0111 PM Frequency: 2.25 MHz

Serial Number: 7031
I

Linearity Sheet No.: LDS4

Instrument Settings

-Size: 0.5" x 1.0"

# of Elements: 1

Refracted Angle: 400

Skew Angle: +115'

Mode: Shear

Cable Type: RG-174 Length: 12'

Shape: Rectangle

Configuration: Single

Measured Angle: 40°

Measured Skew Angle: -115°

Radius: 4.75"

Intermediate Connectors: 0

Range: 15.0" RSound Path E]Depth
w(D
0
z

t0

Delay: 1.27"

Velocity: 0.127 in / pS

Display: Filt2

+

Verification Block

mpas I S/N: 99-6251
4-

Frequency: 2.25 MHz Type: CS Ro

Reject: Off

I m

I- Pulse Width: 222 nS

Damping: 500 0

Mode: [APulse Echo i-Dual

0:

-Jd~

Rep Rate: 2kHz

Pulser: I-1I50V F--300V (*Sonic 137 only)

"Pulser voltage adjustable with the Sonic 137 instru
The Sonic 136 has a fixed pulser voltage

Reflector: 1" Radius 2" Radius

Sweep: 0.65 div. 1.3 div.

Amplitude: 80 %FSH 65 %FSH

Gain: 32.2 dB 32.2 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
ment only.

Temperature: 76 *F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reflector: ID Notch

Cal In: Date 3/15/07 Time 0909

Reference Sensitivity Information

Sweep: 5.2 div Amplitude: 80 %FSH Gain: 57.0 dB

Check: Date 3/15/07 Time 1249 Check: Date N/A Time N/A Out: Date 03/15/07 Time 1412

Comments

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

I xaminer: Thomas Brown Level: II Date: 03/15/07 Examiner: N/A Level: N/A Date: N/A
~ig - . Signature _

AREVA Review- am C Level: Ill Date: 4/11/07
Signature:Page 8 of 11



A Reactor Pressure Vessel
AREVA Manual Ultrasonic Calibration Data Sheet J-, 12

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

Calibration Data Sheet Number: N3BNV-CDS3 ISI Report Number: _7

Component ID: N3B-NV ' Component Description: N3 Nozzle-to-VesselWeld

Examination 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: 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 Settings- Refracted Angle: 600 Measured Angle: 59'

Range: 20.0" ]Sound Path LlDepth Skew Angle: ±52' to 740 Measured Skew Angle: N/A

z Delay: 0.813" Mode: Shear Radius: Flat

Velocity: 0.127 in pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

0 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 0 Amplitude: 70 %FSH 80 %FSH

Mode: NPulse Echo E-Dual Gain: 27.6 dB 27.6 dB

w Rep Rate: 2kHz Basic Calibration Block

R) Pulser: [-150V Li]300V ('Sonic137only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 Instrument only.. .....

The Sonic 136 has a fixed pulser voltage. Temperature: 76 "F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.8 div Amplitude: 80 %FSH Gain: 60.8 dB

Cal In: Date 3115/07 Time 0850 Check: Date 3/15/07 Time 1314 Check: Date N/A Time N/A Out: Date 03115107 Time 1414

Comments

" xaminer: Thomas Brown Level: II Date: 03/15/07 Examiner: N/A Level: N/A Date: N/A
'r r ".Signature

aEVA Revi am Level: III Date: 04/11/07 Pago9of11
Signature: i' _ h'I4-

I -



A Reactor Pressure Vessel r % i
AR EVA Manual Ultrasonic Calibration Data Shetftili TVSte: Browns er ula Pln Unit: C'IO'O:ycle 14 RF0
Calibration Data Sheet Number: N3NV-CDS4 ISI Report Number:

Component .ID: N3B-NV Component Description. N3 Nozzle-to-Vessel Weld.

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

Ultrasonic Instrument

Manufacture: Staveley Manufacture: R

Transducer

TD Model: TRL2-ST

07-304 Frequency: 2 MHzModel: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Serial Number:

Instrument Settings

Angle: 60' Measured Angle: 610

Mode: Refracted Longitudinal Size: 2(24x42)mm

Focus: FS-125mm Squint Angle: 5'

# of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Range: 8.00" IMSound Path rlDepth

Z

0,

Delay: 1.38"

Velocity: 0.230 in / pS

Display: Filt 2

Frequency: 2.25 MHz

Reject: Off
- EL- +

I F

Of
-I

Pulse Width: 222 nS

Damping: 500 0 ,

Mode: E-Pulse Echo 0[

Rep Rate: 2kHz

Verification Block

Type: CS Rompas S/N': 99-6251

Reflector: 1" Radius 2" Radius

Sweep: 1.2 div. 2.5 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52-0 d13 52-0 dB

Dual Basic Calibration Block

Block ID- BF-18 Material: Clad CS

('Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

he Sonic 137 instrument. The Temperature: 76 'F Therm. SN: VH-9525
d pulser voltage.

Couplant: Ultragel II Batch No-: 05325

Pulser: r0150V E1300V

*Probe voltage is adjustable with tI
Sonic 136 has a fixe

Reflector: 1/4-t SDH

Cal In: Date 3/15/07 Time 0

Reference Sensitivity Information

Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.4 dB

1929 Check: Date 3/15/07 Time 1141 Check: Date N/A Time N/A Out: Date 3/15/07 Time 1416

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A Level: N/A Date: N/A
Signature II

Page 10 of 11
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AReactor Pressure Vessel c c">14, R AManual Ultrasonic Calibration Data SheetREVA _ _ _ _ _ _ _ _ _ _ _

,tility: TVA 1Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3BNV-CDS5 ISI Report Number: - _R176

Component ID: N3B-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: 7031 Angle: 600 Measured Angle: 61'

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 18.0" [Sound Path L-Depth # of Elements: 2 Shape: Rec. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in/ pS 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.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 0 Gain: 52.0 dB 52.0 dB

Mode: -iPulse Echo NjDual Basic Calibration Block
LU...................__ __

r9 Rep Rate: 2kHz . - Block ID: BF-18 Material: Clad CS
A-

Pulser: E]150V E1300V ('Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

"Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 76 'F Therm. SN: VH-9525
Sonic 136 has a fixed pulser voltage.

tUltragel 11 Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Cal In: Date 3/15/07 Time 0927 Check: Date 3115/07 Time 1059 Check: Date N/A Time N/A Out: Date 3/15/07 Time 1418

Comments

I

Zone 2 - Full Volume calibration.

Examiner: N/A Level: NIA Date: N/A

Signature
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Examination Report, R-152

N3C-NV, RPV Nozzle-To-Head Weld



*: - RPV Nozzle Ultrasonic Examination
Summary Sheet 0 - 5

Utility. TVA Site: Browns Ferry Nuclear Plant Unit: 2 jOutage: Cycle 14 SI1 Report #: /r/6
Component Number: N3C-NV Component Description: N3 Nozzle to Vessel Weld System: RPV

Code Category: B-D Code Item: 83.90 Code Class: 1 Material: CS

ISO / Drawing(s): 2-CHM-2046-C-01 & 2-ISI-0222-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
54-ISI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 4

EPRI Letter dated 315/07
Exam Data Indication Data Exam Results

Sheets Sheets 0No Recordable Indications

N3CNV-CDS1 N3CNV-EDS1 LRecordable Flaw Indications
N3CNV-CDS2 (acceptable flaw evaluation)

N3CNV-CDS3 -[-Reportable Flaw Indications
N3CNV-CDS4 (unacceptable flaw evaluation)

N3CNV-CDS_5
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 I 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

500S -115 Blend Radius
40°S +1150 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 1 0CFR
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 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 we,ý plus Y2" on each side.

Prepared by: §ret Flesner
Signature: ./)•,..-
Customer: Matt
Signature.

.§Jkqýýtu-TL



[Ultrasonic Examination Data Sheet
/. Nozzle-to-Shell Weld Examination

Utility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFE
Examination Data Sheet Number: N3CNV-EDS1 ISI Report Number: k. /:5 Z-
Component ID: N3C-NV S Component Description: N3 Nozzle-toe.Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01 & 2-1S-0222-C-02 620 Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: /Yes E]No NCoverage Sheet Number(s): N3C-CWS1

Scan InformaNon

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

TAngle/hrometer ScanTmep Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time T oemp Sa Gain Scan Limited Indication(s) Data Sheet#. Initials

Mode _____ ____ ___ S/N: Gan jniaio.) Dt het# Iiil

"50'S -1152 N3CNV-CDSI 03/22/07 1109 820 F VH-8937 70.0dB []Yes lNo E]Yes ONo N/A GC
40°S +115° N3CNV-CDS2 03/22/07 1132 82* F VH-8937 70.0 db [-]Yes O;•No [-]Yes O•No W/A GC

N/A N/A NiA N/A N/A NIA N/A N-A EYes -No -]Yes []No N/A N/A
NAN/A NIA NIA N/ A NA NIA l N/A ["]Yes [-INo [-]Yes !-'No N/A N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 3N3-90445215-000 Scan Surface: OD Vessel Shell

Angle! Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Z S/N: Indication(s) Data Sheet# Initials
60LS 162 R to 74i N3CNV-CDS3 03122107 1157 820 F VH-8937 7530 dB E]Yes ONo EJYes 0No N/A GC
NRA N/A NIA N/A N1A N8A N/A NIA 8-d]Yes [:]No D"Yes -]No N/A NIA

Examination Procedure: N-UT-78 rev.4 Applicable SDCN's: N/A Scan Surf ace: OD Vessel Shell
Angle/ Zone Beam Direction Calibration Date Tie Tm Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Sheet # ;Te Tep SIN: Indication(s) Data Sheet # Initials

60°RL 1 DRadial "]Circ N3CNV-CDS4 03122107 1015 820 F VH-8937 73.8 dB OYes []No DYes ONo N/A BF

60°RL 2 ERadial -]Circ N3CNV-CDS5 03/22107 1040 820 F VH-8937 84.0 dB ;Yes []No D-Yes ONo N/A BF

60°RL I r'Radial CDCirc N3CNV-CDS4 03122/07 1015 82' F VH-8937 73.8 dB3 [Yes C]No r[]Yes O]NO NIA BF

60°RL 2 i --Radial S:Circ N3CNV-CDS5 03122J07 1040 82-°F VH-8937 75.0 dB CgYes [']No []'Yes O•;No N/A BF

Comments:

See calibaratian data sheet for additional details on the 50° shear examination.

Examiner: Bret Flesner ,.." Level: II Date: 03/22/07 I Examiner: N/A Level: N/A Date: N/A
Signature: _,," Li -__ _-._ Signature: I I
Examiner: George Chapman Level: II Date: 03/22/07 Examiner: NIA Level: N/A Date: N/A
Signature: __..___. _.,,--.__Signature:

AREVA Review: Adat Cfnti Level: III Date: 03/23/07
Signature A ,- * . _____-_ _
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a * A
RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry JUnit: 2 Weld ID: N30-NV fCoverage Worksheet #M N3CNV-CWS1 ISI Report #: (1-52-

Axial scans are performed with a procedure for the examination of
5Inner vessel shell welds. This procedure has been demonstrated for detection

. Oof 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%-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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 60.22inches 7lnner 15%-t Examination Volume: 6.8inchs "Outer 85%-t Examination Volume: 53.42 Inches.
60°RL axial scan limited: MYes ENo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: MYes L-No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: I]Yes [No Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 29.62 inches Description of Limitation: N/A HOuter 85-t% Volume Achieved: 12.92inches

Flnner 15%-t Volume Achieved: 6.82inchs
C Percentage of Axial Coverage: 49% "lotal Circumferential Examination Coverage: 33%

B+A X IO= C (F+ H) +÷AX 100 J
Combined Axial and Circumferential Weld Coverage

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

Prepared by: Bret Flesner Date: 03/22107 Review 'by: Adn C~nti Date:03123/07

I-s.



owns .BronFer N3 Nozzle-to-Shell Weld Coverage Plot

DRAMEJ BY DATE 1TTLF PAGE

Bret Flesner I 03122/07 I N3CNV-CPS1 4 OF 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.

5.2in.

I
I
I
I

--- -- ----



DESCRIPTION ry3 z -t-S Wl e Plot
•..•Browns Fern/ N3 Nozzle-to- hell Weld Coveraql Plot /

ORAW BY DATE

Bret Flesner I 03/22/07
TITLEIN3CNV-CPS2 PAGE

5OF 11

I 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.

I

6

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

Inner I 5%-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.
-- --- -- F

I
I



IESCRIFrnON
• i rowns Fear N3 Nozzleto-Shell Weld Cgoveae Plot I.,'

DRAW BY DATE TITE IPAGE
Q B FLsnr 122/17 N NV P FlI

Top View
Measurements based on modeling report, design

drawings, and as-found measurements.

Transducer showing - & + 10' skew angles

60o
R L ,- ---------

K Weld

NW

R-Nozzle Pipe 10

-------------- ------- ----------



AReactor Pressure Vessel c ao321
Manual Ultrasonic Calibration Data Sheet

N ility: TA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3CNV-CDS1 ISI Report Number: // / $7.-

Component ID: N3C-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Seral 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" MSound Path I[]Depth Skew Angle: -115* Measured Skew Angle: * +115*

Delay: .604" Mode: Shear Radius: 4.75"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' 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: 75 %FSH 80 %FSH

Mode: NPulse Echo: E-Dual Gain: 29.0 dB 29.0 dB

E Rep Rate: 2kHz Basic Calibration Block

Pulser: E]150V 1I300V (vsonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only. Thickness:.._____0. 125..........te :_Fla

The Sonic 136 has a fixed pulser voltage. Temperature: 74 'F Therm. SN: VH-8937

Couplant: Ultragel II Batch No.: 05125

Reference Sensitivity Information

Reflector: ID 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 Out: Date 03122107 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 -1156 skew but is actually +115',

Level: II Date: 03/22/07 Examiner: N/A
Signature ILevel: N/A Date: N/A
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A Reactor Pressure Vessel r3r0J29
Manual Ultrasonic Calibration Data Sheet

V IUtility: TVA
Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFO

Calibration Data Sheet Number: N3CNV-CDS2 ISI Report Number: /•[z

Component ID: N3C-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination Procedure: 64-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: 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" [Sound Path L-Depth Skew Angle: +115' Measured Skew Angle:* -1156

z Delay: .604" Mode: Shear Radius: 4.75"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas SIN: 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: OPulse Echo EI]Dual Gain: 27.8 dB 27.8 dB

E Rep Rate: 2kHz .. . Basic Calibration Block

Pulser: -150V E1300V (rSonic 137only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 74"F Therm. SN: VH-8937

Couplant: Ultragel I1 Batch No.: 05125

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 48a6 dB
Cal In:. Date 03/22107 Time 0908 Check: Date 03/22/07 Time 1131 Check: Date N/A Time NIA [Outi Date 03/22/07 Time 1235

Comments

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

Examiner: N/A
Signature

Level: N/A I Date: N/A
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Reactor Pressure Vessel 3 3-2
Manual Ultrasonic Calibration Data Sheet

Ptility: "rVA Site: Browns Ferry Nuclear Plant 7Unit: 2 TOutage: Cycle 14 RFO

Calibration Data Sheet Number: N3CNV-CDS3 ISI Report Number:

Component ID: N3C-NV Component Description: N3 Nozzle-to-Vessel Weld

Examination 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: 00X1XB , Frequency: 2.25 MHz

Serial Number: 136P1200G081455 Size: 0.5" x 1.0" Shape: Rectangle

Lineanty Sheet No.: LDS1 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 600 Measured Angle: 600

Range: 20.0" ZSound Path E]Depth Skew Angle: ±52' to 74' Measured Skew Angle: N/A

Delay: 1.17" Mode: Shear Radius; Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block
rU

Frequency: 2,25 MHz Type: CS Rompas SIN: 99-6251

Reject: Off Reflector: 1" Radius 2" Radius
I t

U Pulse Width: 222 nS Sweep: 0.5 div. 1.0 div.

Damping: 500 0 Amplitude: 70 %FSH 80 %FSH

Mode: NPulse Echo r-Dual Gain: 21.4 dB 21.4dB

Rep Rate. 2kHz Basic Calibration Block

Pulser: D-1 50V 0--300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS
a,,.- J

*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 TF Therm. SN: VH-8937

Couplant: Ultragel II Batch No.: 05125
-I.

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6-0 div Amplitude: 80 %FSH Gain: 58.2 dB
CalIn Dte032217 im 015Check:Date 03/22107 Time 1156, Check: Date N/A Time N/A Out: Date 03/22/07' Time 1233

Comments

Examiner: NIA Level: N/A Date: N/A

Signature
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Reactor Pressure Vessel r 10 1 2
Manual Ultrasonic Calibration Data Sheet l

.

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

Calibration Data Sheet Number: N3CNV-CDS4 IS' Report Number:

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: 610

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 8.00" MSound Path []Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.34" 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
-," I T

Frequency: 2.25 MHz

Reject: Off

Reflector: N/A
i i

N/A

N/ASweep: N/A
____________-- I

No Pulse Width: 222 nS Amplitude: N/A N/A

W
q,

a.

Damping: 500 0 Gain: N/A NIA

Mode: -LPulse Echo MDual Basic Calibration Block

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

Pulser: E]150V Er300V (sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 74 OF Therm. SN: VH-8937*Pmbe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage. -I-

Couplant: Ultragel II 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 03122/07 Time 1252

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 10 of 11



A Reactor Pressure Vessel I 25
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N3CNV-CDS5 ISI Report Number: (/"

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: 600 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" 0DSound Path "]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS
uJ

Z Delay: 1.34" 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

C-) Frequency: 2.25 MHz

Reject: Off

Reflector: N/A N/A

Sweep: N/A N/A

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

XuJ

n-

Damping: 500 ( Gain: N/A N/A

Mode: [iPulseEcho ODual Basic Calibration Block

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

Pulser: L]150V E1300V (sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 74 °F Therm. SN: VH-8937*Pmbe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05125

Reference Sensitivity Information

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

Cal In: Date 03/22107 Time 0852 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/22/07 Time 1250

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A

Signature
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Examination Report, R-176

N4B-NV, RPV Nozzle-To-Head Weld



0

0

je RPV Nozzle Ultrasonic ExaminationA Summary Sheet ,- UAREVA

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #:

Component Number: N4B-NV Component Description: N4 Nozzle to Vessel Weld System: RPV

Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS

ISO I Drawing(s): 2-CHM-2046-C-01 & 2-ISI-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-ISI-850 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5

Calibration Sheets Exam Data Indication Data Exam Results
Sheets Sheets [;No Recordable Indications

N4BNV-CDS1 N4BNV-EDS1 -]Recordable Flaw Indications
N4BNV-CDS2. (acceptable flaw evaluation)
N4BNV-CDS3- EIReportable Flaw Indications

N4BNV-CDS4 (unacceptable flaw evaluation)

N4BNV-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 54-1SI-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

I • FI• I'l J I• .

4U-• -IzU- B lend Radius
400S +1200 Blend Radius
60'S ±(350-670) 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 1 0CFR
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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section Xl, 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 wVld plus '" on each side.

Prepared by: Qret Flesner
Siqnature: /'
Customer: Maft Welc/P -
Sianature: el". L c !c.-.
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Ultrasonic Examination Data Sheet

Nozzle-to-Shell Weld Examination

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

Examination Data Sheet Number: N4BNV-EDS1 IS Re port Number: K/- 7(/
Component ID: N4B-NV I Component Description: N4 Nozzle-to-Vessel Weld

Examination Information,
ISO I Drawing Number: 2-CHM-2046-C-01, 2-ISI-0269-C-01 Wo Location: Nozzle Boss (Rnozzle) L Location: Nozzle TDC

Examination Limited: [Yes "No Coverage Sheet Number(s): N4BNV-CWS1

Scan Information
Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ Skew Calibration Sheet Date Time Temp Thermometer Scan Scan Limited Recordable Indication Examiner
Mode S/N: Gain Indication(s) Data Sheet # Initial

40"Is -120 ° N4BNV-CDS1 03121107 1110 77°F VH-8937 75.0dB OYes ONo OYes ]No N/A GC

40' /s +120 N4BNV-CDS2 03/21/07 1127 77"F VH-8937 75.0 dB -Yes []No -Yes ONo N/A GC

N/A I N/A N/A N/A N/A NIA NlA N/A -]Yes O]No "Yes -]No N/A N/A

N/A / N/A N/A N/A N/A N/A N/A N/A rYes -'No EYes "]No N/A N/A

Examination: Procedure: 54-IS 1-850-06 Applicable SDCN'a: 30-9044520-000 Scan Surface: OD Vessel Shell

Angle/ Skew Cibration Sheet # Date Time Temp Thermometer Recordable Indication Examiner
Mode aSfN Scan Gain Scan Limited Indication(s) Data Sheet # Initials

60/s ±35 to 670 N4BNV-CDS3 03121107 1145 77F VH-8937 72.0 dB DYes ONo -lYes ONo NIA GC

N/A I N/A N/A N/A N/A N/A N/A N/A -Yes DNo EYes "No N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
ngeCalibration Thermometer Recordable Indication Examiner

Angle/ Zone Beam Direction Sheetion Date Time Temp Scan Gain Scan Limited
Mode Sheet * SIN: Indication(s) Data Sheet # Initials

60°/RL 1 ORadial '-Circ N4BNV-CDS4 03/21107 1215 77"F VH-8937 74.0 dB OYes -No CYes ONo N/A BF

60°/RL 2 ]Radial "•Circ N4BNV-CDS5 03/21107 1250 770F VH-8937 82.0 dB OYes []No D-Yes 0No N/A BF

6071RL 1 -Radial OCirc N4BNV-CDS4 03/21107 1215 77°F VH-8937 740 dB OYes 'No DYes (KNo N/A BF

60'/RL 2 -]Radial ZCirc N4BNV-CDS5 03/21/07 1250 77"F VH-8937 82-0 dB MYes D-Na []Yes ONo N/A 1(7- BF

Comments:

C-Q-

Examiner: George 9hapman~ / Level: 1I Date: 03/21107 Examiner: N/A Level: N/A Date: N/A
Signature: __•__-_ _ _-Signature:

Examiner: Bret Flefner .. Level: 11 Date: 03/21107 Examiner: N/A Level: N/A Date: NIA
Si gnature: )- --. Signature:
AREVA Review: Adam Con I Level: Ill Date: 03122/07
Signature _ _ _ _ _ __-_-_ ___
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A RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation WorksheetAREVA

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID N4B-NV Coverage Worksheet #:N4BNV-CWS1 ISI Report #: R174

Axial scans are performed with a procedure for the examination of
vesslselwls This procedure has been demonstrated for detection

7 .t150Y :! Outer 85%-t 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%-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 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%4 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
ARequired Examination Volume: 45.O2inches 'lnner 15%-t Examination Volume: 5.87inchs 'Outer 85%-t Examination Volume: 39.22 Inches.
60°RL axial scan limited: [Yes E-No 'Coverage Obtained by Modeling: 100% 60'RL Outer 85%-t Exam Limited: SYes -'No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: EYes [ONo Description of Limitation: Nozzle Blend Radius
"Total Axial Volume Achieved: 24.3? inches Description of Limitation: N/A "Outer 8543% Volume Achieved: 11.2inches

ýlnner 15%-t Volume Achieved: 5.8inchs
'Percentage of Axial Coverage: 54% / (49%)* JTotal Circumferential Examination Coverage: 31%

B+AX100= C (F+H) + AX 100 =J
Combined Axial and Circumferential Weld Coverage

'Total Examination Coverage: 44%
1: (C+J)+ 2 X100= L

NOTE: Axial scan coverage of 49% includes the insulatioqAopport ring limitation. 'Total Examination Coverage" of 44% also takes into account this limitation.
Prepared by: Bret Flesner Date: 04/17/07 Reviewed/.. Adam C /nt/ Date:04/17107

, -.-"-t 7, Page 3 of 11
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DESCRIPTION

Browns Fer=, N4 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE TITLE PAGE

Bret Flesner 04117/07 N4RNV-C PSi I 4 OF 11
- '~rv.v' 9

S
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 Suppurt Ring

[
4

4.9

---------------------------

0



A
OESCRIFTION

BrownS Fe N4 Nozzle-tO-Sheil Vveld Coverane Plot I
DRAWN BY DATE TITLE

Bret Flesner 1 04117/07 N4BNV-CPS2
PAGE

5OF11
030 i3-,0 Rju

Insulation 'juppotl Ring

0

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 1 5%-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 from the
blend with Supplement 5 techniques.

.4 9

----------------------

LHodzrlM1 ShOl
WelId



Contact can not be maintained on horizontal weld due to weld crown.
This area = 51 sq. In. of limtation.

Area to be scanned (yellow area): 1278 sq. in.
66sq. in. of limitation = 5% limitation of radial coverage.

(66 / 1278 = 5%)

Insulation Support Ring

1'

V

m
L~J

Weld

0

LP :ard 1 C' skews

0
Insulation
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A Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

A I I

V fUtility: TVA

Calibration Data Sheet Number: N4BNV-

SI Bw F N e Plan nit 2
Outage: Cycle 14 RFO

ISI Report Number:

Component ID: N4B-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination 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: 00X1XC 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: 400 Measured Angle: 40'

Range: 15.0" MSound Path [-Depth Skew Angle: -120" Measured Skew Angle: -120"

Delay: 1.76- Mode: Shear Radius: 3.8"

Velocity: 0.127 in / IS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Fift2 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 0 Amplitude: 70 %FSH 80 %FSH

Mode: SPulse Echo r"Dual Gain: 28,6 dB 28.6 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: E]15oV E300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 74 °F Therm. SN: VH-8937

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div 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

14
/11.ý /ý, f ( 'r- I t 'k " i:' Cý_ . -1 " <7 ? ) J,

Examiner: N/A Level: N/A Date: N/A

Signature

Page 7 of 11
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Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N4BNV-CDS2 ISI Report Number:

Component ID: N4B-NV Component Description: N4 Nozzle-to-Vessel weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 0111 PK Frequency: 2.25 MHz

Serial Number: 136P1200G081455 Size: 0.5" x 1.0" Shape: Rectangle

Linearity $heet No.: LDS1 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 400 Measured Angle: 40'

W Range: 15.0" J]Sound Path E-Depth Skew Angle: +120' Measured Skew Angle: +120'

Delay: 1.76" Mode: Shear Radius: 3.8"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Fit2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas 99-6251

Reflector 1" Radius 2" Radius

Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500 0 Amplitude: 75 %FSH 80 %FSH

Mode: ;Pulse Echo E]Dual Gain: t 29.0 dB 29.0 dB

w Rep Rate: 2kHz Basic Calibration Block

13 Pulser: -150v [1300V (-SoniclS7only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only. -.

The Sonic 136 has a fixed pulser voltage. Temperature: 74 "F Therm. SN: VH-B937

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID 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 1125 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1328

m

Comments

Examiner: N/A Level: NIA Date: N/A
Signature

Page 8 of 11



a
A Reactor Pressure Vessel C'a 0 3 4

Manual Ultrasonic Calibration Data Sheet
tilit: WASite: Browns Ferry Nuclear Plant IUnit: 2 Ouae Cce14 RFO

Calibration Data Sheet Number N4BNV-CDS3 ISI Report Number: I f7q(
Component ID: N4B-NV Component Description: N4 Nozzle-to-Vessel weld

Examination Procedure: 54-1S1-650-06 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" 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" OSound Path CEIDepth. Skew Angle: t35° to 67' Measured Skew Angle: N/A

Delay: 1.17" Mode: Shear Radius: Flat

Velocity: 0.127 in I pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

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

I Reject: Off Reflector: 1' Radius 2" Radius

Pulse Width: 222 nS Sweep: 0.5 div. 1.0 div.

Damping: 500 Q Amplitude: 70 %FSH 80 %FSH

Mode: [DPulse Echo ElDual Gain: 22.8 dB 22.8 dB

u Rep Rate: 2kHz Basic Calibration Block

nPulser "-]15OV [-300V (*Sonic137 only) Block ID: BF-18 Material: Clad CS

oPulser 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: 74 "F Therm. SN: VH-8937

Couplant Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector ID Notch Sweep: 6.0 div Amplitude: 80 %FSH Gain: 61.0 dB

Cal In: Date 03/21107 Time 0915 Check: Date 03/21/07 Time 1144 1 Check: Date N/A Time N/A Out: Date 03t21107 Time 1325

Comments

Examiner: N/A
Signature

Level. N/A Date: N/A

Page 9 of 11
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AReactor Pressure Vessel 3 5
Manual Ultrasonic Calibration Data Sheet

Utiit: "FA Site: Browns Ferry Nuclear Plant - Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number N4BNV-CDS4 ISI Report Number: 7? / 76
Component ID: N4B-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: 600 Measured Angle: 61'

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5"I Range: 8.00" [OSound Path ODepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

D elay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS Verification Block

Display: Filt 2 Type: N/A S/N: N/A
Vz

Frequency: 2.25 MHz Reflector: N/A N/A

Reject: Off Sweep:. N/A N/A
- + 4 1

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

W
J-

D

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

.Mode: OPulse Echo ODual Basic Calibration Block

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

Pulser: 1150V [1300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 73 *F Therm. SN: VH-8937'Probe voltage is adjustable with the Sonic 137 instrument The
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II 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 Out: Date 03/21/07 Time 1314

Comments

Zone I - Near Surface calibration.

I
Examiner: N/A Level: N/A Date: N/A

Signature

Page l0 of 11



A ...... Reactor Pressure Vessel C.Th33G
Manual Ultrasonic Calibration Data Sheet

7tility:VA Site: Browns Ferry aNuclear Plant Unt: 2 outage: Cycle 14 RFO

Calibration Data Sheet Number: N4BNV-CDS5 ISI Report Number: W1 76
Component ID: N4B-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: 600 Measured Angle: 61'

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS~-125mm Squint Angle: 5Y

Range: 18.0" [@Sound Path E]Depth # of Elements: 2 ;Shape: Rect. Configuration: Dual - SBS
0
z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / OS Verification Block

Display: Filt 2 Type: N/A S/N: N/A

C) Frequency: 2.25 MHz Reflector: N/A NIA

Reject: Off Sweep: NIA N/A

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

Damping: 500 D Gain: N/A N/A

Mode: rlPulse Echo 0Dual Basic Calibration Block

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

Pulser 0-1 50V E1300V (*Sonic 137 only) - Thickness: 6.0" with 0.125" Clad Diameter: Flat

-Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 73 'F Therm. SN: VH-8937
Sonic 138 has a fixed p vg Couplant: Ultragel II 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,

Examiner: N/A
Signature

I Level: N/A IDate: N/A

Page 11 of 11



Examination Report, R-177

N4C-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination J-, r 7A L ." ý; 7

AREVA Summary Sheet

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#: /A!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-ISI-0269-C-01

Procedure Number Procedure Revision SDCN Procedure Misc. Info

N-UT-78 4 NA Revision 1 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-850 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5

Calibration Sheets Exam Data Indication Data Exam Results
Calibration__ _ ShesSheets Sheets RNo Recordable Indications

N4CNV-CDS1 N4CNV-EDSI r-IRecordable Flaw Indications

N4CNV-CDS2 (acceptable flaw evaluation)

N4CNV-CDS3 ["]Reportable Flaw Indications

N4CNV-CDS4 (unacceptable flaw evaluation)

N4CNV-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-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

400S -120° Blend Radius
40°S +1200 Blend Radius
600S +(35°-670) 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 1 OCFR
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 Xl, 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 wel plus ½" on each side.

Prepared by: Bret Flesner
Signature: 11t,'- e-,
Customer: Mattf l fcV
Signature: e 'Z
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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 RFO
Examination Data Sheet Number: N4CNV-EDS1 1IS Reprt Number: /c /
Cornponent ID: N4C-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01, 2-ISI-0269-C-01 Wo Location: Nozzle Boss (Rnozzle) L Location: Nozzle TDC
Examination Limited: 21Yes []No Coverage Sheet Number(s): N4CNV-CWS1

Scan Information
Examination Procedure: 54-4SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: 0D Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Uited Recordable Indication Examiner
Mode SIN: Gain e Indicaton(s) Data Sheet# Initials

40' / s -120 N4CNV-CDS1 03/21107 1247 77*F VH-8937 75.0 dB []Yes ONO 'Yes ONo N/A GC

400 I s +120 o N4CNV-CDS2 03/21/07 1304 77"F VH.8937 75.0 dB IYes NNo rYes ERNo N/A GC

NAI N/A N/A N/A N/A N/A NIA N/A []Yes EJNo "Yes -No N/A N/A

NA I N/A N/A N/A NIA NIA N/A N/A [-Yes -Nao 'Yes O"No N/A N/A
Examination Procedure: 54-1SI-850-06 Applicable SDCN's' 30-9044520-000 Scan Surface: OD Vessel Shell
Angle,/Temoee Recordable Indication Examiner
Mode Skew Calibration Sheet # Date Time Temp Theromer Scan Gain Scan Limited ndcati on a eInta
Made ______ _________ SIN: ______Indication(s) Data Sheet # Initials

60° / s ±35° to 67* N4CNV-CDS3 03/21/07 1218 77°F VH-8937 72.0 dB []Yes ONo ['Yes ONo N/A GC

N/A / W/A N/A N/A N/A N/A N/A N/A []Yes [-No []Yes []No N/A N/A
Examination Procedure: N-UT-78 revision 4 Applicable SDCNs: N/A Scan Surface: OD Vessel Shell

Angle) Calibration Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Zone Beam Dircton Sheet# Date Time Temp S/N: Indication(s) Data Sheet# Initials

60°/RL 1 ORadial []Circ N4CNV-CDS4 03/21/07 1100 77"F VH-8937 74.0 dB MYes ONo [Yes ONo NIA BF

60°/RL 2 [Radial ICirc N4CNV-CDS5 03/21/07 1140 77"F V1+-8937 82.0 dB 1@Yes []No DYes ONo N/A BF

60/ARL 1 []Radial 0Circ N4CNV-CDS4 03/21/07 1100 77F VH-8937 74.0 dB MYes [INo DYes ONo N/A BF

60"/RL 2 D-Radial OCirc N4CNV-CDS5 03/21/07 1140 77°F VH-8937 82.0 dB SYes -INo OYes ONo NhA 8F

Comments:

Examiner: George Chapman Level: II Date: 03/21107 Examiner: N/A Level: N/A Date: N/A
Signature: _ _2_.-_ Signature:
Examiner: Brat Fl ner ' , Level: II Date: 03/21/07 Examiner: N/A Level: N/A Date: N/A
Signature: - Signature:
AREVA Review: Ada on i __ Level: III Date: 03/22/07
Signature , --- >_'---_
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A RPV Nozzle-To-Shell Weld

A REVA Ultrasonic Examination Coverage Calculation Worksheet

Utilty. A Pant:Bro ns Frry Unit: 2 Weld ID: N4C-N Coverage Wor~ksheet M: N4CNV- S ISI Report#U •' 7

Axial scans are performed with a procedure for the examination of
nrlervessel shell welds. This procedure has been demonstrated for detection

. .Outer 8 -t of flaws located throughout the entire weld thickness. Coverageobtained during axial scans is typically limited due to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 45.0inches 0lnner 15%-I Examination Volume: 5.82inchs 'Outer 85%-t Examination Volume: 39.2Ylnches.
60°RL axial scan limited: EFYes rNo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: MYes EI]No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: r]Yes [gNo Description of Limitation: Nozzle Blend Radius
'lTotal Axial Volume Achieved: 24.3z inches Description of Limitation: N/A "Outer 15-t% Volume Achieved: 11.2zinches

rinner 15%-t Volume Achieved: 5.8inchs
'Percentage of Axial Coverage: 54% / (49%)* JTotal Circumferential Examination Coverage: 38%

B + AX 100= C (F + H)+ AX 100 = J

Combined Axial and Circumferential Weld Coverage
LTotal Examination Coverage: 44%

(C+J) + 2 X 100 = L
NOTE: 'Axial scan coverage of 49% includes the insulagol~support ring limitation. "Total Examination Coverage of 44% also takes into account this limitation.

Prepared by: Bret Flesner Dale: 04/17/07 Review Y/,: Adarr•Conti Date:04/17107
" D- /"'" Page 3 of 11
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MESCRIPTION

Browns Ferry N4 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE TITLE PAGE

Bret Flesner 04/17107 N4CNV-CPS1 4 OF 11 #*- -' r ý w
kU J U --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. F

Insulation Support Ring

K

I
E'lif-A

4.9

--------------------------------

j



DESCRIPTION

Drowns Ferry N4 Nozzle-to-Shell Weld Coverage Plot
DR~AWN BY
, re I I ne

DATE TITLE PAGE

0 4117/07 "N4CNV-CPS2 50F 11

C. 41~

Insulation SUppoit 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 from the
blend with Supplement 5 techniques.

HorlzdlI ShellVOCI

LI; F1
A

4.j

-----------

---- ----------------- --- -

------------------------



Contact can not be maintained on horizontal weld due to weld crown.
This area =t 61 sq, in. of limitation-

Area to be scanned (yellow area): 1278 sq. in.
66sq. in. of limitation = 5% limitation of radial coverage.

(66 /1278 = 5%)

Insulation Support Ring

Ranuim! ~nmn 2ra in n

.7

Weld

I

Ti .n1suceT with Y.

N'J and I~(• 1 , nke'wý

Insulation



Reactor Pressure Vessel 03O 3
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N4CNV-CDS1 ISI Report Number: R/'7

Component ID: N4C-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley - - Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 00X1XC 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" OSound Path ']Depth Skew Angle: -120" Measured Skew Angle: -120'
0*
z Delay: 1.76" Mode: Shear Radius: 3.8"

Velocity: 0.127 in/pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

p> 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: OPulse Echo [i-Dual Gain: 28.6 dB 28.6 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: EI150V 1"300V ("Sonicl37only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat• Pulser voltage adjustable YAth the Sonic 137 Instrument only ..... .
The Sonic 136 has a fixed pulser voltage. Temperature: 74 "F Therm. SN: VH-8937

ICouplant: UltraGel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 51.4 dB

Cal In: Date 03/21107 Time 0900 Check: Date 03121107 Time 1246 Check: Date NIA Time N/A Out: Date 03/21/07 Time 1330

Comments

Examiner: N/A
Signature

Level: N/A PDate: N/A

Page 7 of I1I



A Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

7tility: VA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4CNV-CDS2 ISI Report Number: 2/7'7
Component ID: N4C-NV Component Description: N4 Nozzle-to-Vessel weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s). 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model- Benchmark 892-600

Model: Sonic 136 Serial Number: 0111 PK 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: 400 Measured Angle: 40'

Range: 15.0" 0Sound Path []Depth Skew Angle: +120* Measured Skew Angle: +1200

z Delay: 1.76" Mode: Shear Radius: 3.8"

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

Frequency: 2.25 MHz Type: CS Rompas S/N: 99-"251

Reject: Off Reflector: 1" Radius 2'" Radius

Pulse Width: 222 nS Sweep: 0.6 div. 1.3 div.

Damping: 500.0 Amplitude: 75 %FSH 80 %FSH

Mode: NPulse Echo -iDual Gain: 1 29.0 dB 29.0 dB

,u Rep Rate: 2kHz Basic Calibration Block

Pulser: [1150V []300V (sonic137only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only. Twd

The Sonic 136 has a fixed pulser voltage. Temperature: 74 OF Therm. SN: VH-8937

I Couplant: UltraGel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID 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 1303 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1328

Comments

xaminer: Geo e ChapmWp Level: 11 Date:03/21/07 Examiner: N/A Level: N/A Date: N/A
Signature: . _Signature

AREVA Rev*: /m Ce-.. r Level.Ill Date: 03/22/07
Sig at re Page 8 o...



Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

ýtifity-:TWA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4CNV-CDS3 ISI Report Number: /•'/ ??

Component ID: N4C-NV:, Component Description: N4 Nozzle-to-Vessel weld

Examination 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: 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: 600 Measured Angle: 60"

- Range: 20.0" 0,Sound Path ElDepth Skew Angle: ±35* to 67' Measured Skew Angle: N/A

z [Delay: 1.17" Mode: Shear Radius: Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

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: 0.5 div. 1.0 div.

Damping: 500 ' Amplitude: 70 %FSH 80 %FSH

Mode: 0Pulse Echo [-Dual Gain: 22.8 dB 22.8 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: -150V 1"300V (,So~c 137only) Block ID: BF-18 Material: Clad CS
Thickness: 6.0" with 0.125" Clad Diameter: Flat

*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature; 74 "F Therm. SN: VH-8937

Couplant: UltraGel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.0 div Amplitude: 80 %FSH Gain: 61.0 dB

Cal In: Date 03/21107 Time 0915 Check: Date 03121/07 Time 1144 Check: Date N/A Time N/A Out Date 03/21/07 Time 1325

Comments

xaminer Geope Chapmip Level: 11 Date: 03/21/07 Examiner: NIA Level: N/A Date: N/A
SAtuRE 'A R'd t LSignature

AREVA Revie Adyoribt Level: Ili Date: 03122/07 Pae9 f1
Signature, . .4ijz iPg f1



Reactor Pressure Vessel ,6
Manual Ultrasonic Calibration Data Sheet

tility: WrVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4CNV-CDS4 ISI Report Number: X/77
Component ID: N4C-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: 610

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5*

1 Range: 8.00" ZSound Path ElDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

S[Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS Verification Block

Display: Flit 2 Type: N/A S/N: N/A

> Frequency: 2-25 MHz Reflector: N/A N/A

A Reject: Off Sweep: N/A N/A

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

Damping: 500 0 Gain: NIA N/A

Mode: C]PulseEcho ZDual Basic Calibration Block

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

Pulser 1150V 0300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

'Probe voltage is adiustable with the Sonic 137 instrument The Temperature: 73 "F Therm. SN: VH-8937
Sonic 136 has a fixed pulser voltage.'.. ......

Couplant: Ultragel II 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 Out: Date 03/21/07 Time 1314

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 10 of 11



4 Reactor Pressure Vessel 0 1.17
Manual Ultrasonic Calibration Data Sheet

t.lty TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cyde 14 RFO

Calibration Data Sheet Number: N4CNV-CDS5 IS) Report Number: /.'/7

Component ID: N4C-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 v Frequency: 2 MHz

Serial Number: 136P1200G081456 Angle: 600 Measured Angle: 610

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 18.0* MSound Path [-Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in pS Verification Block

Display: Fift 2 Type: N/A S/N: N/A

L) 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 NIA

Mode: r]Pulse-Echo ODual Basic Calibration Block

5, Rep Rate: 2kHz Block ID: BF-18 Material: CS

Pulser: EI150V E1300V ('Sonic 137 i niy0Thickness: 6.0" with 0.125" Clad Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 73 °F Therm. SN: VH-8937
Sonic a p g Couplant: Ultragel II 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 NIA Time N/A Check: Date N/A Time N/A Out: Date 03/21/07 Time 1315

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 11 of 11



Examination Report, R-178

N4E-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination 0- - 1AREVA Summary Sheet 3

Utility: TVA -7Site: Browns Ferry Nuclear Plant* Unit: 2 Outage: Cycle 14 151 Report #: ~~/70

Component Number: N4E-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-ISI-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-ISI-850 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5

Calibration Sheets Exam Data Indication Data Exam Results
Sheets Sheets - gNo Recordable Indications

N4ENV-CDSI N4ENV-EDS1 _I--Recordable Flaw Indications
N4ENV-CDS2 (acceptable flaw evaluation)

N4ENV-CDS3 _EJReportable Flaw Indications

N4ENV-CDS4 (unacceptable flaw evaluation)

N4ENV-CDS5 I I
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 resulted in no reportable indications.

0
N4 Nozzle Modeling Parameters

Probe Refracted Angle Probe Skew Scan Surface
400S -120' Blend Radius
40°S +120' Blend Radius
60'S +(350-670) 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 1 OCFR
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 Xl, 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 wel plus ½/2" on each side.

Prepared by:,Bret Flesner D
Signature: I,,..,A- . •-4, w *T - Date: 4/17/07
Customer: Matt Wel, a,,; .. Da /-7 Al
Siqnature: - ae,: Si

0 Page 1 of 11
I



S S
A Ultrasonic Examination Data Sheet

AR EVA Nozzle-to-Shell Weld Examination

Utility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFD
Examination Data Sheet Number: N4ENV-EDS1 ISI Reporl Number:
Component ID: N4E-NV :, Component Description: N4 Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01, 2-1SI-0269-C-01 Wc Location: Nozzle Boss (Rnozzle) I Lc Location: Nozzle TDC
Examination Limited: EYes EjINo i Coverage Sheet Number(s): N4ENV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000. Scan Surface: 00 Blend Radius
400/ s~ lO0 4EV-CS13/2/07 155 7 0F VH-52 66.0dB Ee N ~ s~o NAT

Angle/ "e Thermometer Scan Recordable Indication Examiner
Mode I Skew Calibration Sheet # Date Time Temp S/N: Gain Scan Limited Indication(s) Data Sheet# Initials
40* / s I -120* N4ENV-CDS1 3121/07 1535 78°F:;r " VH-9525 66.0 dB E]Yes Z;No DYes S;No NIA T13

40 1 s +120° N4ENV-CDS2 3/21/07 1555 78°F VH-9525 66.0dB. Yes NNo DYes NNo I N/A TB

NA/ NIA N/A NIA N/A I NIAN N/A N I-A [Yes E-No (Yes []No 'NIA N/A

NA " N/A N/A N/A N/A NIA N/A I N/A EI-Yes rINo ElYes E[No NIA N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited Recordable I Indication Examiner
Mode 1 o SIN: Indication(s) Data Sheet # Initials

S60°* 1 s ±35' to 67' N4ENV-CDS3 i3/21107 1615 78-F VH-9525 I 71.0 dB D-Yes I•No [-]Yes Z•No NIA i TB

N/A / N/A N/A N/A NIA N/A NIA N/A []Yes []No E]Yes i-No NIA N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: 00 Vessel Shell
Angle! Calibration Thermometer . Recordable Indication Examiner
Mode o Sheet # Date Time Temp S/N: Indication(s) . Data Sheet # Initials

60°/RL 1 ERadial r]Circ N4ENV-CDS4 3/21/07 1645 78°F VH-9525 76.0 dB NYes []No []Yes ;No NIA TB

60"/RL 2 " ZRadial rCirc N4ENV-CDS5 3/21/07 1722 78°F VH-9525 78.0 dB SYes EINo DYes ;No I N/A TB

50°/RL 1 DRadial ZCirc N4ENV-CDS4 3121/07 1645 78*F VH-9525 76.0 dB EYes EINo E]Yes ENo N/A TB

60°1RL 2 [Radial ECirc N4ENV-CDS5 3/21/07 1722 76°F [ VH-9525 78.0 dB Y,.e [No rYes ZNo N/A TB

Comments:

r )



0 S

A RPV Nozzle-To-Shell Weld

A E~VA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit 2 Weld ID: N4E-NV Coverage Worksheet #: N4ENV-CWS1I ISI Report #: iCo,' I

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 to 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 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%4 Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 45.0 2inches 0lnner 15%-t Examination Volume: 5.8inchs 0Outer 85%-t Examination Volume: 39.22lnches.
60°RL axial scan limited: ]Yes E-]No 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ZYes []No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: LJYes NNo Description of Limitation: Nozzle Blend Radius
'Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A hOuter 854% Volume Achieved: 11.2 2inches

'Inner 15%-t Volume Achieved: 5.8'inchs

C Percentage of Axial Coverage: 54% / (49%)* JTotal Circumferential Examination Coverage: 38%

B. AX 100= C (F + H) + A X 100= J
Combined Axial and Circumferential Weld Coverage

'Total Examination Coverage: 44%
,/), (C+J) + 2 X 100= L

NOTE: *Axial scan coverage of 49% includes the insulation4upport ring limitation. "Total Examination Covera&eý of 44% also takes into account this limitation.

Prepared by: Bret Flesner Date: 04/17/07 Rev ewe ,'. Adam, onti Date:04/1707,

..7 - Page 3 of 11
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DESCRIPTION

,•. ,Browns Ferr, N4 Nozzle-to-Shell Weld Coverage Plot

DRAWN BY [DATE [TJt PAGE

Bret Flesner 1 04117107 N4ENV-CPSI 4 OF 11

ILI j UAL

Nozzle-to-Vessel weld examination coverage foraxial (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. I.

Insulation Support Ring

I ...

0

4.9
p/
------------.-----------.-.-.--



DESCRIPTION
Browns Ferrt N4 Nozzle-to-Shell Weld Coverage Plot

DRAWN BY

Bret Flesner
DATE TITLE

04117/07 N41ENV-CPS2

PAGE

5OF11

J~

n[Isulatic)n Supporl 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 from the
blend with Supplement 5 techniques.

-.J- -

MormntOflfl Shell
Weld



I I'#n Fen' NA N nuIito-ShfdI ~Mid COoVrnam Plot

A Iff V^' DR~AA4 by 1AT TIL P-ACT

RmA~ Flouner 04/17/07 1 N4E-NV-CPs3 1 OF

Coma~ci can not be' maintnined an horizontal waeld due to wood crown.
Tolo arso v 61 sq. In. of Umnitaon.

Area to be ecannod (yoiilaw arva): 1278 sq. In. . UU JJ
MOad. In. of f~mitation - 5% IlrnImrnon of radial covenago.

(881/ 1278 " 6%)

Insulation Support Ring
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T- .c IUP% 7.

14 50

Insulation



A Reactor Pressure Vessel CG '0 3154
RE VA Manual Ultrasonic Calibration Data Sheet

~tiiity: T VA Site: Browns Ferry Nuclear Plant unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4ENV-CDSI ISI Report Number: P7 8'
Component ID: N4E-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument
*

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Manufacture: KBA

Serial Number: 00X1X(

Size: 0.5" x 1.0"

Transducer

Model: Benchmark 892-600

Frequency: 2.25 MHz

Shape: Rectangle
+

# of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 400 Measured Angle: 400

Range: 15.0" NSound Path [IIIDepth
uJw

Z Delay: 1.70"

Velocity: 0.127 in / pS

Skew Angle: -120' Measured Skew Angle: -120'

Mode: Shear Radius: 3.8"

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Radius 2" Radius

Display: Filt2

Frequency: 2.25 MHz

Reject: Off

I F Pulse Width: 222 nS

Damping: 5000

Sweep: 0.6 div. 1.3 div.

-J

Mode: EPulse Echo l-Dual

Rep Rate: 2kHz

Pulser: r150V E300V ('Sonic 137 only)

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

Amplitude: 70 %FSH 80 %FSH

Gam-] 30.6 dB 30.6 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 75 *F Therm. SN: VH-9525

Couplant: Ultragel II Batch No-: 05325

Reflector: ID Notch

Cal In: Date 3/21/07 Time 1450

Reference Sensitivity Information

Sweep: 5.2 div Amplitude: 80 %FSH Gain: 58.0 dB

Check: Date 3/21/07 Time 1534 Check: Date N/A Time N/A Out: Date 03/21/07 Time 1952

Comments

Examiner: N1A Level: N/A Date: N/A

I xaminer: ~omas BrowL Level: II Date: 3/21/07

AREVA Revie dam Co i Level: III Date: 4/11/07
Signature. J)T,

Examiner: N/A Level: IN/ )aeNA

Signature

Page 7 of 11



Ar• Reactor Pressure Vessel c- ;0355
EVA Manual Ultrasonic Calibration Data Sheet

Ptility TVA Site: Browns FerryuNuclear Plant Unit: 2 Outage, Cycle 14 RFO

Calibration Data Sheet Number: N4ENV-CDS2 ISI Report Number:

Component ID: N4E-NV Component Description: N4 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Transducer

Manufacture: KBA Model: Benchmark 892-600

Serial Number: 0111 PK Frequency: 2.25 MHz

Size: 0.5" x 1.0" Shape: Rectangle

# of Elements: 1 Configuration: Single

Refracted Angle: 40' Measured Angle: 40'

Skew Angle: +120* Measured Skew Angle: +120'

Mode: Shear Radius: 3.8"

Instrument Settings

Range: 15.0" lMSound Path -IlDepth

Delay: 1.70"

Velocity: 0.127 in / IS

Display: Filt2

Frequency: 2.25 MHz

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 7914130f

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: NPulse Echo E[Dual Gain: 30.6 dB 30.6 dB

w Rep Rate: 2kHz Basic Calibration Block
nW

Pulser: [1150V r1300V ('Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 5.2 div Amplitude: 80 %FSH Gain: 58.0 dB

Cal In: Date 3/21/07 Time 1454 Check: Date 3/21/07 Time 1554 Check: Date N/A Time N/A Out: Date 3/21/07 Time 1954

Comments

Examiner: N/A Level: N/A Date: N/A
Examiner: N/A Lee:NIA aeN/

Signature

Page 8 of 11



Reactor Pressure Vessel £ ..,,

REVA Manual Ultrasonic Calibration Data Sheet
tility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N4ENV-CDS3 ISI Report Number: R1,79
Component ID: N4E-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Manufacture: KBa

Serial Number: 0

Size: 0.5" x 1.0"

Transducer

Model: Benchmark 892-600

0X1XB Frequency: 2.25 MHz

Shape: Rectangle

Configuration: SingleLinearity Sheet No.: LDS4

Instrument Settings

# of Elements: 1

Range: 20.0" MSound Path

Delay: 1.09"

[-Depth-

Refracted Angle: 60' Measured Angle: 590

Skew Angle: ±350 to 670 Measured Skew Angle: N/A

Mode: Shear Radius: Flat

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0Velocity: 0.127 in I pS

Display: Filt2

0Y
Frequency: 2.25 MHz

Reject: OffA
I P Pulse Width: 222 nS

~Damping: :500 0

Mode: OPulse Echo [iDual

Rep Rate: 2kHz

Verification Block

Type: CS Rompas SIN: 791413

Reflector: 1' Radius 2" Radius

Sweep: 0.5 div. 1.0 div.

Amplitude: 70 %FSH 80 %FSH

Gain: 24.6 dB 24.6 dB

Basic Calibration Block

only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
7 instrument only.
voltage. Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

of
U)

Pulser: i--]50V [--]300V (*Sonic 137

'Pulser voltage adjustable with the Sonic 13

The Sonic 136 has a fixed pulser v

Reflector: ID Notch

Reference Sensitivity Information

Sweep: 5.8 div Amplitude: 80 %FSH Gain: 64.6 dB

Check: Date 3/21/07 Time 1614 Check: Date N/A Time N/A Out: Date 3/21/07 Time 1956

Comments

Cal In: Date 3/21/07 Time 1500

Examiner: N/A Level: N/A Date: N/A

Signature

Page 9 of 11



A Reactor Pressure Vessel , 9 5
REVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N4ENV-CDS4 " ISI Report Number: )?/1,7 80'

Component ID: N4E-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: 7031 Angle: 60° Measured Angle: 61'

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 8.00" MSound Path r]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / pS Verification Block

Display: Filt 2 Type: CS Rompas S/N: 791413

> Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius

Reject: Off Sweep: 1.2 div. 2.5 div.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 Q Gain: 52.0 dB 52.0 dB

Mode: E-Pulse Echo . Dual Basic Calibration Block

Rep Rate: 2kHz . ". - Block ID: BF-18 Material: Clad CS
.-)
(L Pulser: I-150V 0300V (-Sonic 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 a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 114-t SDH Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.4 dB

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 1958

Comments

Zone 1 - Near Surface calibration.

xaminer: Thomas Brown Level: I1 Date: 3/21/07 Examiner: N/A Level: N/A Date: N/A
i g u,,r __Signature

AREVA Revieam Cont Level: III Date: 4/11/07Sian~f=r.i .. ,,m1/ Page 10 of 11



A Reactor Pressure Vessel :" 58
REVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N4ENV-CDS5 ISI Report Number: //__

Component ID: N4E-NV Component Description: N4 Nozzle-to-Vessel Weld.

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

Ultrasonic Ins

Manufacture: Staveley

Model: Sonic 136

Serial Number: ?7031

Linearity Sheet No.: LDS4

Instrument S

wJ03
Range: 18.0" ZSound Pa

Delay: 1.38'

Velocity: 0.230 in / pS

Display: Filt 2

4
W

En
-J
D
a.

Frequency: 2.25 MHz

Reject: Off

Pulse Width: 222 nS

trument Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-304 Frequency: 2 MHz

Angle: 600 Measured Angle: 61'

Mode: Refracted Longitudinal Size: 2(24x42)mm

ettings Focus: FS-125mm Squint Angle: 50

ath E-IDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-1 74 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.5 div. 1.1 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

Dual Basic Calibration Block

Block ID: BF-18 Material: Clad CS

(*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

the Sonic 137 instrument. The Temperature: 75 *F Therm. SN: VH-9525
'd pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Check: Date 3/21/07 Time 1721 Check: Date N/A Time N/A Out: Date 3/21/07 Time 2000

Comments

Damping: 500 0

Mode: I-Pulse Echo M

Rep Rate: 2kHz

Pulser: LI150V [7300V

*Probe voltage is adjustable with
Sonic 136 has a fixe

Reflector: ID Notch

Cal In: Date 3/21/07 Time 1507

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: NIA

Signature

Page 11 of 11



Examination Report, R-179

N4F-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination 0 ,59
A R EVA Summary Sheet

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #: RIA1
Component Number: N4F-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-ISI-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

54-1SI-850 06 30-9044520-000 Modeling Report: IR-2003-19, Section 5

Calibration Sheets Exam Data Indication Data Exam Results
Sheets Sheets - ZNo Recordable Indications

N4FNV-CDS1 N4FNV-EDS1 _j-Recordable Flaw Indications
N4FNV-CDS2 (acceptable flaw evaluation)
N4FNV-CDS3 E[Reportable Flaw Indications

N4FNV-CDS4 (unacceptable flaw evaluation)

N4FNV-CDS5
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 54-1SI-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 +1200 Blend Radius
60'S ±(350-670) Vessel

0

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 1 OCFR
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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, 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 welpi p,4As W' on each side.

Prepared by:
Siqnature: Y
Customer: Matt
Sionature:

•t; Z T

Page 1 of 11
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A
AREVA

Ultrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA Site:_Browns Ferry Nuclear Plant Unit: 2 I Outage: Cycle 14 RFO
Examination Data Sheet Number: N4FNV-EDS1 ISI Report Number: R1/ 7: 7
Component ID: N4F-NV Component Description: N4 Nozzle-to-Vessel Weld

Examination Information

ISO / Drawing Number: 2-CHM-2046-C-01, 2-ISI-0269-C-01 W0 Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: EYes EI]No Coverage Sheet Number(s): N4FNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ Skew Calibration Date Temp Recordable Indication ExaminerModeSe#Time ThSeI: Gain Indication(s) Data Sheet # Initials

40' / s -120' N4FNV-CDS1 3/21/07 1755 78'F VH-9525 66.0 dB E]Yes I9No DYes ONo N/A TB

40'/ s +120' N4FNV-CDS2 3/21/07 1814 r 78'F VH-9525 66.0 dB (--]Yes INo -Yes ONo N/A TB

NA/ N/A N/A NIA N/A N/A N/A N/A -Yes []No [-Yes [-INo N/A N/A

NA/ N/A N/A N/A N/A [N/A N/A N/A EiJYes INo -Yes -No N/A N/A

Exam ination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell

Angle/ [ e i Thermometer Gain Scan Limited Recordable Indication I Examiner
Mode Skew Calibration Sheet# Date Time Temp S/N: Scan Indication(s) Data Sheet # Initials
60' / s [±35' to 67' N4FNV-CDS3 3/21/07 1832 78*F VH-9525 71.0 dB DYes (9No [-Yes EDNo N/A TB

N/A N/A N/A N/A N/A N/A NI/A N/A EYes I-No EYes E]No N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: NIA Scan Surface: OD Vessel Shell

Angle/ Z Calibration Thermometer Scan G Scan Li Recordable Indication Examiner
Mode Sheet # Date Time Temp S/N: Indication(s) Data Sheet # J Initials

60°/RL 1 ORadial E]Circ N4FNV-CDS4 3/21107 1903 787F VH-9525 76.0dB OYes E-No EYes ZNo N/A TB

60'/RL 2 [Radial IDCirc N4FNV-CDS5 3121107 1936 78'F VH-9525 78.0d 3 EYes I--No --Yes MNo NIA TB

60°/RL 1 rRadial ZCirc N4FNV-CDS4 3121107 1903 78'F VH-9525 76.0dB OYes [-lNo EDYes ZNo N/A TB

60'/RL 2 -IiRadial ZCirc N4FNV-CDS5 3/21/07 1936 78'F VH-9525 7&OdB IlYes ONo LJYes ENo N/A TB

Comments:

(7-



A RPV Nozzle-To-Shell Weld

A R E Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N4F-NV Coverage Worksheet #: N4FNV-CWS1 I ISI Report #: /?/-9

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection.:Inner-:; .. •"

Outer 85% 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%-t is examined with the
same vessel procedure as above and typically limited due to nozzle

oconfiguration. 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 blend.

Axial Scans Circumferential Scans
100%-t Inner 15%-t Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 45.0inches 0Inner 15%-t Examination Volume: 5.8inchs 0Outer 85%-t Examination Volume: 39.2zlnches.
60°RL axial scan limited: MYes EINo 'Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: NYes E]No
Description of Limitation: Nozzle Blend Radius inner 15%-t Exam Limited: ELYes [KNo Description of Limitation: Nozzle Blend Radius
"Total Axial Volume Achieved: 24.32 inches Description of Limitation: N/A mOuter 854t% Volume Achieved: 11.22inches

lnner 15%-t Volume Achieved: 5.8 2inchs
c Percentage of Axial Coverage: 54% 1 (49%)* JTotal Circumferential Examination Coverage: 38%

+ AX100= C (F_+ H)_+ AX 100O= J
Combined Axial and Circumferential Weld Coverage

LTotal Exa ination Coverage: 44%
( .(C+J) - 2 X 100 = L

NOTE: *Axial scan coverage of 49% includes the insulation s.ort'nng dimit ti 70,41 Examination Coverage" of 44% also takes into account this limitation.
Prepared by:- Br Fesner Date:04170ePage 3 ofCl 7

)•
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DESCRIPTION

I• , Browns Fen'y N4 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE TITLE PAGE

Brpt Flsnor 1 04/17107 N4FNV-CPSI 4 OF 11
gliq
'ir A1111

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.

F

Inswtiaion Support Ring

4m

4.9

-- ---------- ---- ---
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Insulotlon Support R'~ng

Nozzlo-to-Vessel wold examination coverrgn for circumfereatial "can

Total area of eoamlnatJon volume: 46.0l 9q. in. (TVA supplied)
Total area of outer AS%-t nxnm volume achlovod: 11,2 sq. In,

Total area of Innor 15%-i volume: 5.8 sq. In.
Total area of inner 15%-t ewrm volume Achloved: 5.8 sq. In.

Scan Ilimled due to Iftoff caused by the nozzle blond radius,

100% of the accomsibla aurfaco scanned.

areL Ixanmecfro th-W7
d With S • p;21 Q .1chniqups,

.. .... . . .. . .

moflrw'. anv.il

.. ............ .. .......



DESCRIPTION

A Browns Fen'y N4 Nozzle-to-Shell Weld Coverage Plot

AREVA DRAWN BY IDATE ITITLE PA•E

Bret Flesner 04/17/07 1 N4FNV-CPS3 6 OF 11

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. U0

66sq. in- of limitation = 5% limitation of radial coverage.
(66 / 1278 = 5%)

Insulation Support Ring

Insulation



.A Reactor Pressure Vessel k 5
Manual Ultrasonic Calibration Data SheetREVA

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

Calibration Data Sheet Number. N4FNV-CDS1 ISI Report Number: /f7 _ _ _

Component ID: N4F-NV Component Description: N4 Nozzle-to-Vessel Weld

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

19

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 00X1XC Frequency: 2.25 MHz

Serial Number: 7031 Size: 0.56 x 1.0" Shape: Rectangle

Linearity Sheet No-: LDS4 # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 400 Measured Angle: 40'

Range: 15.0" FISound Path EI]Depth Skew Angle: -120' Measured Skew Angle: -120'

z Delay: 1 .70" Mode: Shear Radius: 3.8"
........ . .............. .... _ _ _ _ _ _ _ _ _ _

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

> Frequency: 2.25 MHz Type: CS Rompas S/N: 791413

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: EPulse Echo D-Dual Gain: 30.6 dB 30.6 dB

w Rep Rate: 2kHz Basic Calibration Block

n Pulser: Ei150V L-300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only. 6.0_ wit_0.125_CldDameer:Fla

The Sonic 136 has a fixed pulser voltage. Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity 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 1754 Check: Date N/A Time N/A Out: Date 03121107 Time 1952

Comments

xaminer: Thomas Brown Level- II Date: 3/21/07 Examiner: N/A Level: N/A Date: N/A
ignaW e Signature

AREVA dam Co Level: III Date: 4/11/07S i y r 5 • •,ev'n a u e C oA... . P a g e 7 O f 1 1

.---



A
ARE VA

Reactor Pressure Vessel rh6
Manual U

mm~ -~_____

P otinity: TVA

Calibration Data Sheet Number: N4FNV-(

Site: Browns F

Iltrasonic Calibration Data Sheet

erry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

ISI Report Number: K/j 7,_1
Component Description: N4 Nozzle-to-Vessel Weld

Applicable SDCN(s): 30-9044520-000

Component ID: N4F-NV

Examination Procedure: 54-ISI-850-06

Ultrasonic Instrument

Manufacture: Staveley
4-

Model: Sonic 136

Manufacture: KBA

Serial Number: 0111PK

Size: 0.5" x 1.0"Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument Settings

Range: 15.0" [Sound Path Li]Depth

# of Elements: 1

•ducer

Model: Benchmark 892-600

Frequency: 2.25 MHz

Shape: Rectangle

Configuration: Single

Measured Angle: 40*

Measured Skew Angle: +120'

Radius: 3.8"

Intermediate Connectors: 0

.. .

Refracted Angle: 40'

Skew Angle: +120*

Delay: 1.70"
-I-

Mode: Shear

Cable Type: RG-174 Length: 12'Velocity: 0.127 in I pS

C-)

Display: Filt2

Frequency: 2.25 MHz

Reject: Off

I

Cl)
-J

Pulse Width: 222 nS

Damping: 500 0

Mode: IoPulse Echo - E]

Rep Rate: 2kHz

Pulser: E1150V E[300V

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.6 div. 1.3 div.

Amplitude: 70 %FSH 80 %FSH

Dual Gain: 30.6 dB 30.6 dB

Basic Calibration Block

('Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
ae Sonic 137 instrument only.

xed pulser voltage. Temperature: 75 *F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: 5.2 div Amplitude: 80 %FSH Gain: 58.0 dB

Check: Date 3/21107 Time 1813 Check: Date N/A Time N/A Out: Date 3/21/07 Time 1954

"Pulser voltage adjustable with th
The Sonic 136 has a fi

Reflector: ID Notch

Cal In: Date 3/21/07 Time 1454

Comments

Examiner: N/A Level: NIA Date: N/A
Signature

Page 8 of 11



Reactor Pressure Vessel C-J, ,-7
-Manual Ultrasonic Calibration Data Sheet,ARE VA

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

Calibration Data Sheet Number: N4FNV-CDS3 ISI Report Number:

Component ID: N4F-NV Component Description: N4 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument Transducer

Manufacture: Staveley

Model: Sonic 136

Manufacture: KBA

Serial Number: 00X1XB

Serial Number: 7031

Linearity Sheet No.: LDS4

Size: 0.5" x 1.0"

# of Elements: I

Instrument Settings

Range; 20.0" [Sound Path E]Depth

Model: Benchmark 892-600

Frequency: 2-25 MHz

Shape: Rectangle

Configuration: Single

Measured Angle: 59'

Measured Skew Angle: N/A

Radius: Flat

Intermediate Connectors: 0

Refracted Angle: 60"

Skew Angle: ±35' to 67'w

C-,

n"

I
Delay: 1.09" -. Mode: Shear

Velocity: 0.127 in I pS

Display: Filt2

Frequency: 2.25 MHz

Cable Type: RG-174 Length: 12'

Verification Block

Type: CS Rompas

Reject: Off

Pulse Width: 222 nS

Reflector: 1" Radius
i E

Sweep: 0.6 div.

70 %FSH

SIN: 791413

2" Radius

1.1 div.

80 %FSH

24.6 dB

Damping: 500 0

Mode: [Pulse Echo FIDual

Amplitude:
-i

Gain: 24.6 dB

w
0, Rep Rate: 2kHz

I
alibration Block

1Material: Clad CSPulser: I-]150V r]300V (*Sonic137 only)

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

Block ID: BF-18
-I -.

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 75 'F

Couplant: Ultragel II

Therm. SN: VH-9525

Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch

Cal In. Date 3/21107 Time 1500

Sweep: 5.8 div Amplitude: 80 %FSH Gain: 64.6 dB

Out: Date 3/21/07 Time 1956Check: Date 3/21/07 Time 1831 Check: Date N/A Time N/A

Comments

I xaminer: NIA Level: N/A Date: N/A
ignature

Page 9 of 11



A
,AR.E VA

I Itility: TVA

Reactor Pressure Vessel L JJ 0 3
Manual Ultrasonic Calibration Data Sheet

St:Bowns Ferry Nuclear Plant Enit: 2 Ouae: Cycle 14 RFO

CDS4 ISI Report Number:

Component Description: N4 Nozzle-to-Vessel Weld.

on 4 Applicable SDCN(s): N/A

Calibration Data Sheet Number: N4FNV-

Component ID: N4F-NV

Examination Procedure: N-UT-78 Revisi

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Manufacture

Serial Numb

Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument Settings

Range: 8.00" Z Sound Path EI-Depth

Angle: 60'

Mode: Refra

Transducer

RTD Model: TRL2-ST

er: 07-304 Frequency: 2 MHz

Measured Angle: 610

[cted Longitudinal Size: 2(24x42)mm

125mm Squint Angle: 5'

Is: 2 Shape: Rect. Configuration: Dual - SBS

RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Focus:FS-1
-11

# of Element

Cable Type:Delay: 1 .38"

Velocity: 0.230 in / pS

ct0
0ý:

16

Display: Filt 2

Frequency: 2.25 MHz

Type: CS Rompas S/N: 791413

Reject: Off
r

L. Pulse Width: 222 nS

Damping: 500 Q)

Mode: --']Pulse Echo _[
-J

0.

Rep Rate: 2kHz

Pulser: LI150V E-300V

'Probe voltage is adjustable with th
Sonic 136 has a fixed

Reflector: 1" Radius 2" Radius

Sweep: 1.2 div. 2.5 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

)ual Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

he Sonic 137 instrument. The Temperature: 75 'F Therm. SN: VH-9525
d pulser voltage. - - - - - - - .-Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.4 dB

Check: Date 3121/07 Time 1902 Check: Date N/A Time N/A Out. Date 3/21/07 Time 1958

Reflector: 1/4-t SDH

Cal In: Date 3/21/07 Time 1505

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A Level: N/A Date: N/A
Signature

Page 10 of 11



A Reactor Pressure Vessel C ,J to 9
AR EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N4FNV-CDS5 ISI Report Number: / 7_"

Component ID: N4F-NV Component Description: N4 Nozzle-to-Vessel Weld.

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

Ultrasonic Ins

Manufacture: Staveley

Model: Sonic 136

Serial Number: 7031

Linearity Sheet No.: LDS4

Instrument S

Range: 18.0" ]Sound P.

Z Delay: 1.38"

Velocity: 0.230 in / pS

Display: Filt 2

0

-J

Frequency: 2.25 MHz

Reject: Off

Pulse Width: 222 nS

trument. Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-304 Frequency: 2 MHz

Angle: 60' Measured Angle: 61°

Mode: Refracted Longitudinal Size: 2(24x42)mm

ettings Focus: FS-125mm Squint Angle: 5'

ath [-]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 1" Radius 2" Radius

Sweep: 0.5 div. 1.1 div.

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

Dual Basic Calibration Block

Block ID: BF-18 Material: Clad CS

(*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

he Sonic 137 instrument. The Temperature: 75 'F Therm. SN: VH-9525
d pulser voltage. Couplant: Ultragel 11 Batch No.: 05325

Reference Sensitivity Information

Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Check: Date 3/21/07 Time 1935 Check: Date N/A Time N/A Out: Date 3121107 Time 2000

Comments

Damping: 500 0

Mode: L]Pulse Echo [E[

Rep Rate: 2kHz

Pulser: El150V EI300V

'Probe voltage is adjustable with t
Sonic 136 has a fixe

Reflector: ID Notch

Cal In: Date 3/21/07 Time 1507

Zone 2 - Full Volume calibration.

xaminer: Thomas Brown Level: II Date: 3/21/07 Examiner: N/A Level: N/A Date: N/A
~ii . ,Signature

AREVA Revie am CS• iP/ Level: III Date: 4/11/07 Page 11 of 11
Signature:, . -P o

4



Examination Report, R-156

N5A-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination 0
Summary Sheet

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report#: R/5(0

Component Number: N5A-NV Component Description: N5 Nozzle to Vessel Weld System: RPV

Code Category: B-D Code Item: B3.90 Code Class: 1 Material: CS

ISO I Drawing(s): 2-CHM-2046-C-01 & 2-1SI-0271-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

54-1SI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 6

Calibration Sheets
Exam Data

Sheets
Indication Data

Sheets
N5ANV-CDS1I ..- ___ N5ANV-EDS1 NA
N5ANV-CDS2
N5ANV-CDS3

N5ANV-CDS4 __I

Exam Results

[No Recordable Indications
E-Recordable Flaw Indications

(acceptable flaw evaluation)
[]Reportable Flaw Indications

(unacceptable flaw evaluation)

N5ANV-CDS5 I
Summary:
In accordance with UT procedure N-UT-78 Revision 4, 600 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 54-1SI-850-06 and the referenced TVA I EPRI modeling report the following additional
examinations were performed. These examinations resulted in no reportable indications.

N5 Nozzle Modelinj Parameters
Probe Refracted Angle Probe Skew Scan Surface

35 0S -68* Blend Radius
35°S +680 Blend Radius
60°S ±300 to 640 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 1 OCFR
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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, 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 wql plus %" on each side.

0
11



0
Ultrasonic Examination Data Sheet

Nozzle-to-Shell Weld Examination
Utility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFO
Examination Data Sheet Number: NSANV-EDS1 ISI Report Number: 1,054'
Component ID: N5A-NV Component Description: Nozzle-to-Vessel Weld

Examination Information
1I0 / Drawing Number: 2-CHM-2046-C-01, 2-ISI-0271-C-01 Wo Location: Nozzle Boss (Rnozzle L0 Location: Nozzle TDC
Examination Limited: EYes i-No Coverage Sheet Number(s): N5ANV-CWS1

Scan Information
Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: 00 Blend Radius
Angte/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Scan Limited Recordable Indication Examiner
Mode S/N: Gain indication(s) Data Sheet# Initials

35°S -68° N5ANV-C0S1 03/14107 1807 80' F VH-9525 65 0 dB 'Yes SNo DYes SNo NIA GC
35=S +68* N5ANV-CDS2 03/14107 1752 80° F VH-9525 65.0 dB E'Yes ZNo -Yes ONo NIA GC

NA NIA N/A N/A N/A WA N/A NIA 7Yes -No F'Yes -No N/A NIA
NA N/A N/A NIA NýA N/A N/A N/A J "}Yes [:]No DYes [iNO NIA N/A

Examination Procedure: 54-1SI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel ShellAnl!TThermometer .. Recordable Indication TExaminer
Angle/ Skew Calibration Sheet # Date Time Temp SeNt Scan Gain Scan Limited Redicaboe dati Et amintaModer SN: Indication(s) Data Sheet# Initials

60°S 1-30* to 640 N5ANV-CDS3 03/14/07 1725 80* F VH-9525 70.0 dB S Yes E[No E]Yes ZNo N/A GC
N/A NIA N/A N/A N/A N/A N/A N/A !--Yes []No E7Yes []No NIA N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell
Angte/ Zone Beam Direction Calibration Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Sheet # SIN: Indication(s) Data Sheet # Initials

60°/RL I ERadial DCirc N5ANV-CDS4 03/14/07 1638 80° F VH-9525 78.0 dB OYes ONo E]Yes SNo N/A TB

60°/RL 2 [DRadial 'Circ N5ANV-CDS5 03/14/07 1715 80' F VH-9525 76.0 dB 0Yes [:No E"Yes ONo N/A TB

60°/RL 1 -Radial ZCirc N5ANV-CDS4 03/14/07 1638 80' F VH-9525 78.0 dB WYes E]No -]Yes 0No N/A TB

60°IRL 2 []Radial ZCirc N5ANV-CDS5 03/14/07 1715 80' F VH-9525 76.0 dB SYes E]No DYes [No NIA TB

Comments:
60°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.

In-vessel feedwater piping end bracket attachment welds observed on the vessel ID surface during the 60°RL Zone 2 circumferential scans.

Examiner: George Chapma Level: II Date: 03/14107 Examiner: N/A Level: N/A Date: N/A
Signature: ____ __-___jSignature:

Examiner: Thon* Brown Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
Sign :_4 "__ '_,_ _ Signature:
AREVA Review: A _ ti Level: III Date: 03/23/07
Signature ,__'_ _ __---_ __-_-_-_

7 Page 2 of 12
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RPV Nozzle-To-Shell Weld
Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Pln:Bon _er nT: Weld ID: N5A-NV Coverage Worksheet #: N5ANV-CWSI ISI Report #: ,9/6g

Axial scans are performed with a procedure for the' examination of
vessel shell welds. This procedure has been demonstrated for detection

Ie 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%-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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-1SI-850-06 Examination Procedure: N-UT-78 Revision 4
4Required Examination Volume: 44.9 2inches 0lnner 15%-t Examination Volume: 5.1'inchs 'Outer 85%-t Examination Volume: 39.8lnches.
60°RL axial scan limited: MIYes []No "Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: [Yes [-lNo
Description of Limitation: Nozzle Blend Radius & Inner 15%-t Exam Limited: ZYes OINo Description of Limitation: Nozzle Blend Radius

I n s u l a t i o n S u p p o r t R i n g _ _ _ _ _ _ _ _ _ _ _8 5 4%_V o l u meA c h i e v e d:__ _ _ _ _ _ _ _ _ _
"Total Axial Volume Achieved: 24.22 inches Description of Limitation: Insulation Support Ring "Outer 85-t% Volume Achieved: 7.72 inches

'Inner 15%-t Volume Achieved: 5.1'inchs j
Percentage of Axial Coverage: 54% *(36%) 'Total Circumferential Examination Coverage: 29% *(18%)

B+AXIO0= C (F + H) + AX 100= J

Combined Axial and Circumferential Weld Coverage
"Total Examination Coverage: 42% *(27%)

(C+J)+2X100=L
NOTE: *Scan coverages shown in pareotheses include limitations caused by mirror insulation and insulation support ring.

Prepared y: Bret Flesner Date: 03/23/07 1 Reviewe Ad pg'Fti Date:03/23/07IP age3of12
C.-
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DESCRIPTION

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
.' , .DRAVVI BY DATE TITLE PAOC

Bret Flesner 03/23/07 NSANV-CPS1 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.

cao :ý7

0
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k

, I
4.2in.

%ft- -
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DESCRIPTION

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
DRAMow By DATE ITITLE PAGE

Bret Flesner 1 03123/07 I N5ANV-CPS2 I 5OF12

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.

g .,t ý rj

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

6

6

A

4.2in.
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L DESCRIPTION
Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot

DRAWN BY

Bret Flesner

DATE TITLE

03/23/07 NSANV-CPS3
I

600RL Scan Limitations ' '1 - -

Radial Scan Area (Yellow) = 1365 sq. in.
Area of radial scan limitation (Red) = 438 sq. in.

Ciro 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
bove percentages do not include the limitation caused by the nozzle
nfiguration. The total examination coverage achieved combining all

limitations is shown on the Coverage Calculation Worksheet

Tsisvu5•Lc~r Will c•'

Weld

/1~

i.e

Insulation Support Ring

--qo

Mirror Insulation



DESCRIPI1ON

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
DRAWM BY DATE TITLE IPAGE

Bret Flesner 03/23/07 1NANV-CPS4 I 7 OF 12

C 30376
60°S Scan Limitation

600S Scan area (Yellow) = 527 sq. in.
600S Scan limitation (Red) = 141 sq. in.

141 1 527 = *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 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 total examination coverage achieved combining all

limitations is shown on the Coverage Calculation Worksheet.

Weld

Insulation Support Ring

Mirror Insulation

0
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Reactor Pressure Vessel C 423 7 7

Manual Ultrasonic Calibration Data Sheet
ANi Lm

q PUtility: TVA
Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5ANV-CDS1 ISI Report Number: Iq/,6_6

Component ID: N5A-NV Component Description: N5 Noz~zle-to-Vessel Weld

Examination Procedure- 5-ISi-850-06 - :•...i•• Applicable sDcN(s): 30-9044520-000. .... •...

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 0111 PV 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: 350

Range: 15.0" MSound Path " EJDepth Skew Angle: -68" Measured Skew Angle: -68°

Z Delay; 1.27" Mode: Shear Radius: 3.1"

Velocity: 0.127 in / VS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

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

Reject: Off Reflector: 1" Radius 2" Radius
- + I t *~~~~1

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

Damping: 500 •) Amplitude: 80 %FSH 65 %FSH

Mode: ZPulse Echo [IJDual Gain: 32.4 dB 32.4 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: -J150V I1300V (Sonic 137only) Block ID- BF-18 1 Material: Clad CS

M
C,,-.=

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.
+

Temperature: 75 "F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information
Reflector: ID Notch iSweep: 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: N/A L N/A Date: N/A
Signature

Page 8 of 12!
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Reactor Pressure Vessel c 17
Manual Ultrasonic Calibration Data Sheet

I

WUtility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFO
Calibration Data Sheet Number: N5ANV-CDS2 ISI Report Number: • :•

Component ID: N5A-NV Component Description: N5 Nozzle-to-Vessel Weld

Examination 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: 0111PM Frequency: 2.25 MHz

Serial Number: 136P1200G081455 Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 35' Measured Angle: 35"

Range: 15.0' ZSound Path []Depth Skew Angle: +68' ,/ Measured Skew Angle: +68'

z Delay: 1.27" Mode Shear Radius:,3.1"

Velocity: 0.127 in I pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Fift2 Verification Block
C.)

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

Reject: Off Reflector: 1" Radius 2" Radius

Pulse Width: 222 nS

Damping: 500

Sweep: 0.65 div. 1.3 div.

Amplitude: 80 %FSH 65 %FSH

(/)cc._

Mode: SPulse Echo- E-Dual - . f Gain: 32.2 dB [ 32.2 dB

Rep Rate: 2kHz Basic Calibration Block

Pulser: E115ov -- 300V (vSonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 75 °F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 1C Notch Sweep: 5.0 div Amplitude: m0 %FSH Gain: 48.0 dB
Cal In: Date 3/14/07 Time 1440 Check: Date 3/14107 Time 1751 Check: Date N/A Time N/A Out: Date 03/14/07 Time 1835

Comments

Examiner: N/A Level: N/A Date: N/A

Signature

Page 9 of 12



Reactor Pressure Vessel ý' .)
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N5ANV-CDS3 IS[ Report Number: ,/.

Component ID: N5A-NV Component Description: NS Nozzle-to-Vessel Weld

Examination Proc~edure: 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: 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: 59*

SRange: 20.0" ]Sound Path EDepth Skew Angle: ± 30-64° Measured Skew Angle: N/A

z Delay:0.813" Mode: Shear Radius: N/A

Velocity, 0.127 in I pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

L)

Display: Filt2 Verification Block

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

Reject: Off Reflector: 1" Radius 2" Radius
4 + -4------

U I Pulse Width: 222 nS Sweep: 0.6 div. 1.1 div.

Damping: 500 0 Amplitude: 70 %FSH 80 %FSH

Mode: !]Pulse Echo L]Dual Gain: 27.6 dB 27.6 dB

Rep Rate: 2kHz Basic Calibration BlockU,,
-J

Pulser: Li150V []300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 75 °F Therm. SN: VH-9525

Couplant; Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Cweep: 5.8 div Amplitude: 80 %FSH Gain: 622 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 3114/07 Time 1840

Comments

Examiner: N/A
Signature

Level: N/A Date: N/A

Page 10 of 12
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Reactor Pressure Vessel f r
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N5ANV-,CDS4 ISI Report Number: '/

Component ID: N5A-NV Component Description: N5 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: 7031 Angle: 60' Measured Angle: 610

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings, Focus: FS-125mm Squint Angle: 5'

Range: 8.00" M;Sound Path r-Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / pS Verification Block

Display: Filt 2

L

Type: CS Rompas

Reflector:

S/N: 99-6251

Frequency: 2.25 MHz 1" Radius 2" Radius

Reject: Off Sweep: 1.2 div. 2.5 div.
I -+

- Pulse Width: 222 nS

Damping: 500 0

Amplitude: 25 %FSH 80 %FSH

Gain: 52.0 dB 52.0 dB

U,=
-J0u

Mode: [-]Pulse Echo [Dual Basic Calibration Block

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

Pulser: EI150V [-300V ('Sonic137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

"Prole voltage is adjustable wilt the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage.

Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH Sweep: 3.8 div Amplitude: 80 %FSH Gain: 58.0 dB

Cal In: Date 3/14/07 Time 1400 Check: Date 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: N/A
Signature

ILevel, N/A Date; NA

Page I11 of 12
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Reactor Pressure Vessel ca0.SI
Manual Ultrasonic Calibration Data Sheet

F.tility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5ANV-CDS5 ISI Report Number: /A%

Component ID: N5A-NV Component Description: N5A 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: 7031 Angle: 60* Measured Angle: 610

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 18.0" ]Sound Path l'Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

ZDelay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / pS

Display: Filt 2

Verification Block

Type: CS Rompas SIN: 99-6251

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: 500 Q Gain: 52.0 dB 52.0 dB

0.-J

C-

Mode: E]Pulse Echo 0Dual Basic Calibration Block

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

Pulser: --150V -300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 75 *F Therm. SN: VH-9525*Probe voltage is adjustable with the Sonic 137 instrument.
Sonic 138 has a fixed pulser voltage.

The

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.0 dB

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

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 12 of 12



Examination Report, R-157

N5B-NV, RPV Nozzle-To-Head Weld



RPV Nozzle Ultrasonic Examination
Summary Sheet

Utility: TVA
i Site: Browns Ferry Nuclear Plant Unit: 2 1 Outage: Cycle 14 ISI Report#: R/57

Component Number: N5B-NV Component Description: N6 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-ISI-0271-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-ISI-850 06 30-9044520-000 Modeling Report: IR-2003-19 Section 6

Exam Data Indication Data Exam Results
Calibration Sheets Sheets Sheets ZNo Recordable Indications

N5ANV-CDS1 __ N5ANV-EDS1 NA []Recordable Flaw Indications
N5ANV-CDS2 _l (acceptable flaw evaluation)

N5ANV-CDS3 .... --]iReportable Flaw Indications

N5ANV-CDS4 _________ __ (unacceptable flaw evaluation)

N5ANV-CDS5 . ........ __

0

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 resulted in no reportable indications.

N5 Nozzle Modelini Parameters ,,
Probe Refracted Angle Probe Skew Scan Surface

359S -68* Blend Radius
35'S +68' Blend Radius

.. 60'S ±300 to 640 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 Xl (2001 thru 2003 Addenda) and was performed using
ASME Section XI, 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 web,~Dplus %" on each side.

0 I Page 1 of 12



AUltrasonic Examination Data Sheet
Nozzle-to-Shell Weld Examination

Utility: TVA J Site: Browns Ferry Nuclear Plant I Unit: 2 FOutage: Cycle 14 RFO
Examination Data Sheet Number: N5BNV-EDS1 ISI Report Number: /?/•7
Component ID: N5B-NV Component Description: Nozzle-to-Vessel Weld

Examination Information
ISO I Drawing Number: 2-CHM-2046-C-01, 2-ISI-0271-C-01 Wo Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle TDC
Examination Limited: OYes [LNo Coverage Sheet Number(s): N5BNV-CWS1

Scan Information
Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000, Scan Surface: OD Blend Radius

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Scan Limited Recordble Indication ExaminerMode S/N: Gain Indication(s) Data Sheet # Initials
35°S -68° N5BNV-CDS1 03/14/07 1637 80* F VH-9525 65.0 dB E-Yes EgNo -Yes ONo N/A GC
35°5 +68° N5BNV-CDS2 03114/07 1620 80° F VH-9525 65.0 dB []Yes [@No rYes ERNo N/A GC

NA NIA N/A N/A N/A N/NI A/A NIA C-Yes ENo -Yes "No N/A NIA
NA N/A NIA NIA N/A NtA N/A DNA -Yes r]No E-Yes O-No N/A N/A

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Vessel Shell
Angle/ Skew Calibration Sheet# Date Time Temp Thenmoreter Scan Gain Scan Limited Recordable Indication Examiner
Mode 1 SIN: Indication(s) Data Sheet# Initials
60°S ±30° to 64' N5BNV-CDS3 03/14/07 1653 800 F VH-9525 70.0 dB OYes O-No DYes ONo N/A GC
N/A N/NA NIA N/A N/A N/A N/A N IA DYes D'No DYes -No N/A N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: 00 Vessel Shell
Angle/ Zone Beam Direction Calibration Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode Sheet D SIN: Indication(s) Data Sheet A Initials

60°/RL 1 ORadial QCirc N5BNV-CDS4 03M 4/07 1551 80W F VH-9525 78.0 dB OYes []No 'Yes ;No N/A TB

60°/RL 2 0Radial ElCirc N5BNV-CDS5 03114/07 1616 800 F VH-9525 76.0 dB MYes rNo DYes ZNo N/A TB

60°tRL 1 { DRadial OCirc N5BNV-CDS4 03/14/07 1551 80' F VH-9525 78.0 dB MYes []No DYes ONo N/A TB

60°IRL 2 [ ]Radial OCirc N5BNV-CDS5 1 03/14/07 1616 800 F VH-9525 76.0 dB ZYes DNa DYes ONo N/A TB

Comments:
60°RL radial, 600 RL circumferential, and 60°S examinations limiteddue to insulation support ring below nozzle. See coverage plots and worksheet for additional details.

In-vessel feedwater piping end bracket attachment welds observed on the vessel ID surface during the 60°RL Zone 2 circumferential scans.

'Examiner George C,,pman 0 . Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A
Signature: = ,;. • ---- Signature:
Examiner. Theoma rown Level: II Date: 03/14/07 Examiner: N/A Level: N/A Date: N/A,

Sien)__.__-_ __-Signature:
AREVA Review: Adabvonti Level: IlI Date: 03/23/07
S .nature P 21

_____________________________________ 1_________1 ___________ -Pag e2ofl12
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a ah
RPV Nozzle-To-Shell Weld

Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N5B-NV Coverage Worksheet : N5BNV-CWS1 SI Report* #:A7

Axial scans are performed with a procedure for the examination of
Innervessel shell welds. This procedure has been demonstrated for detection

5%-t • Outer 85%-t I•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%-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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure. 54-181-850-06 Examination Procedure: N-UT-78 Revision 4
RRequired Examination Volume: 44.92 inches 'lnner 15%-t Examination Volume: 5.14inchs 'Outer 85%-t Examination Volume: 39.82 Inches.
60°RL axial scan limited: MYes []No "Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ZYes []No
Description of Limitation: Nozzle Blend Radius & Inner 15%-t Exam Limited: ZYes -JNo Description of Limitation: Nozzle Blend Radius

Insulation Support Ring

"Total Axial Volume Achieved: 24.22 inches Description of Limitation: Insulation Support Ring HOuter 85t% Volume Achieved: 7.72 inches
'lnner 15%-t Volume Achieved: 5. 12inchs

Percentage of Axial Coverage: 54% *(36%) "Total Circumferential Examination Coverage: 29% *(18%)
8+ A X100 C (F+H)+AX 100=J

Combined Axial and Circumferential Weld Coverage
LTotal Examination Coverage: 42% *(27%)

(C+J) + 2X 100 = L
NOTE: *Scan coverages shown irA Pirentheses include limitations caused by mirror insulation and insulation support ring.

Prepar by: Bret Flesner Date: 03/23/07 Revid by: Adam-'Conti Date:03Y23a07

~- .~Page 3 of 12

CIO
1-r-





OESCRIPTION

Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY DATE TITLE PAGE

I Bret Flesner 1 03/23/07 N5BNV-CPS2 I 5 OF 12

.1
Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 44.9 sq. in. (IVA 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.

I I
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DRA -WN 60'RL Scan LimitationsDRAWY DATE TITLE PAGE

Bret Flesner 03123/07 N5BNV-CPS3 6 OF 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 nozzle
configuration. The total examination coverage achieved combining all

limitations Is shown on the Coverage Calculation Worksheet.

7.

//
/ 7

... f ...............

WWeldel..... ; ',D" .- "

R-Nozzle . 2A0

*,,, jX§ / /

o~o /

Mirror Insulation



DESCRIPTION

I Browns Ferry N5 Nozzle-to-Shell Weld Coverage Plot
DRAWN BY

Bret Flesner
DATE TITLE

03/23(07 N5BNV-CPS4

PAGE

7 OF 12 -JG3U
0I

0

0

60S Scan Limitation
60°S Scan area (Yellow) = 527 sq. in.

600S Scan limitation (Red) = 141 sq. in.
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 155%-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 total examination coverage achieved combining all
limitations is shown on the Coverage Calculation Worksheet.

Insulation Support Ring

Mirror Insulation
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' .Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet

tility: TA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5BNV-CDS1 ISI Report Number:

Component ID: N5B-NV Component Description: N5 Nozzle-to-Vessel Weld

Examination 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: 0111 PV . 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"

Range: 15.0" MSound Path E]Depth Skew Angle: -68' d Measured Skew Angle: -68'

z Delay: 1.27" Mode: Shear Radius: 3.1"

Velocity: 0.127 in/pS 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

F Pulse Width: 222 nS Sweep: 0.65 div. 1.3 div.

Damping: 500 0 Amplitude: 80 %FSH 65 %FSH

Mode: IPulse Echo -]Dual Gain: 32.4 dB 32.4 dB

w Rep Rate: .2kHz -- ..- Basic Calibration Block

1 Pulser: I-150V E-300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
"Pulser voltage adjustable with the Sonic 137 instrument only. .

The Sonic 136 has a fixed pulser voltage. Temperature: 75 "F Therm. SN: VH-9525

Couplant: Ultragel II 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

I

Comments

Examiner: N/A Level: N/A Date: N/A

Signature

Page 8 of 12



Reactor Pressure Vessel 0
Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N5BNV-CDS2 ISI Report Number:

Component ID: N5B-NV Component Description: N5 Nozzle-to-Vessel Weld

Examination 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: 0111PM Frequency: 2.25 MHz

Serial Number: 136Pi200GO8145- Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Elements: I Configuration: Single

Instrument Settings Refracted Angle: 350 Measured Angle: 35°

W Range: 15.0" MSound Path --Depth Skew Angle: +68' Measured Skew Angle: +68'

z Delay: 1_27" Mode: Shear Radius: 3_1"

Velocity: 0.127 in I pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

o 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 0 Amplitude: 80 %FSH 65 %FSH

Mode: CDPulse Echo Ei-Dual Gain: 32.2 dB 32.2 dB

w Rep Rate: 2kHz Basic Calibration Block

Pulser: E•150V 0-300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat
Pulser voltage adjustable With the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II 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 1619 Check: Date N/A Time N/A Out: Date 03/14/07 Time 1835

Comments

Examiner: NIA
Signature

Level: N/A Date: N/A
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Reactor Pressure Vessel 0.391
Manual Ultrasonic Calibration Data Sheet

-tility: A Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N5BNV-cDS3 . ISI Report Number:

Component ID: N5B-NV Component Description: N5 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 892-600

Model: Sonic 136 Serial Number: 0OXIXB 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: 590

Range: 20.0" NSound Path E'-Depth Skew Angle: ± 30-64* / Measured Skew Angle: N/A

z Delay: 0.8130 Mode: Shear Radius: N/A

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block
Frequency: 2.5 MHz Type: CS Rompas

Reject: Off Reflector: 1" Radius 2" Radius

Pulse Width: 222 nS" Sweep: 0.6 div. 1.1 div.

Damping: 5000 Amplitude: 70 %FSH 80 %FSH

Mode: 2Pulse Echo EliDual Gain: 27.6 dB 27.6 dB

L Rep Rate: 2kHz Basic Calibration Block

L Pulser: [-150V LJ300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0' with 0.125" Clad Diameter: Flat
•Pulser voltage adjustable with the Sonic 137 instrument only. T ..... ...

The Sonic 136 has a fixed pulser voltage. Temperature: 75 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reftlector: ID Notch Sweep: 5.8 div -Amplitude: 80 %FSH Gain: 62.2 dB

C Cal In: Date 3/14/07 Time 1430 Check: Date 3114/07 Time 1652 Check: Date N/A Time N/A Out: Date 3/14/07 Time 1840

Comments

caminer: N/A
gnature

Level: N/A I Date: N/A
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Aft
Guility: TVA

Reactor Pressure Vessel k I ¾K2
Manual Ultrasonic Calibration Data Sheet

I Site: Browns Ferry Nuclear Plant i Unit: 2 I Outage: Cycle 14 RFO
Calibration Date Sheet Number: N5BNV-CDS4 ISI Report Number: /3 151
Component ID: N5B-NV -to-Vessel Weld

Co p nn D..scr:ption: -5.N.....

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: 7031 Angle: 60' Measured Angle: 610

Linearity Sheet No,: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 8.00" MSound Path -lDepth- # of Elements: 2 Shape: Rect. Configuration: Dual - SBS
W
(3
Z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in I pIS Verification Block

Display: Flit 2 Type: CS Rompas S/N: 99-6251

Frequency: 2.25 MHz ". Reflector: 1" Radius 2" Radius

Reject: Off Sweep: 1.2 div. 2.5 div.
rn-I I t +

No

W

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 5 . Gain: 52.0 dB 52.0 dB

Mode: E]Pulse Echo [ODual Basic Calibration Block

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

Pulser: [l150V F-]300V (*Sonic 137 only) Thickness: 6.0" with 0.125" Clad Diameter Flat

Temperature: 75 'F Therm. SN: VH-9525'Probe voltage is adjustable with the Sonic 137 instrument. The
Sonic 136 has a fixed pulser voltage. i

Couplant: Ultragel II 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 3114/07 Time 1829

Comments

Zone 1 - Near Surface calibration.

Examiner: NIA Level: N/A Date: N/A

Signature
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Reactor Pressure Vessel ,. -I c' 3
Manual Ultrasonic Calibration Data Sheet

Wl6tility: TVA Site: Browns Ferry Nuclear Plant j Unit: 2 Outage: Cycle 14 RFO
m m

Calibration Data Sheet Number: N5BNV-CDS5 ISI Report Number: R157

Component ID: N5B-NV Component Description: N5 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: 7031 Angle: 60° Measured Angle: 61'

Linearity Sheet No.: LDS4 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 5'

Range: 18.0" .ZSound Path -]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38' Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

jVelocity: 0.230 in / pS Verification Block

Display: Filt 2 Type: CS Rompas SIN: 99-6251

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

Reject: Off Sweep: 0.5 div. 1.1 div.
- - 4

Pulse Width: 222 nS

Damping: 500 0

Amplitude: 25 %FSH 80 %FSH
1 I-

Gain: 52.0 dB 52.0 dB

U)

Mode: E]Pulse Echo:- SDual - :- - Basic Calibration Block

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

Pulser: -- 150V [:]300V (*Sonic137only)

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

Thickness: 6.0" with 0.125" Clad

Temperature: 75 'F

Diameter: Flat

Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325
- I

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Cal In: Date 3114/07 Time 1355 Check: Date 3/14/07 Time 1615 Check: Date N/A Time N/A Out: Date 3114/07 Time 1837

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A [Level: N/A Date: N/A
,Signature
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Examination Report, R-080

N7-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination

Summary Sheet ro :')
oI AR EVA

- I. ___________________________________

w

0

Utility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 ISI Report #:

Component Numbe r: N7-NV Component 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-ISI-850-06 w/ SDCN 30-9044520-000.

Modeling Report: IR-2003-17 Section 2 ISO/ Drawing(s): ISI-0408-C0l

Calibration Data Sheets: N7NV-CDS1 N7NV-CDS2 N7NV-CDS3 Coverage sheets: N7NV-CWS1 N7NV-CPS1
N7NV-CPS2

ZNo Reportable Indications
Examination Data Sheets: N7NV-EDS1 Exam Results: []Reportable Indications

[lGeometric 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, 600 refracted longitudinal wave examinations were performed
from the head surface in both the radial and circumferential scan directions. These examinations resulted in no
reportable indications. -

In accordance with UT procedure 54-1SI-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 Nozzle ModelIng Parameters
Probe Refracted Angle Probe Skew Scan Surface

45sI t33' to 71 0 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
1 OCFR 50.55a. The 600 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 Xl (2001 thru 2003 Addenda) and was performed
using ASME Section Xl, Appendix VIII 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.

0
Page 1 of 9I
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A Ultrasonic Examination Data Sheet

AR EVA Nozzle-to-Shell Weld Examination
Utility: TVA Site: Browns Ferry I Unit: 2 I Outage: Cycle 14 RFO
Examination Data Sheet Number: N7NV-EDS1 ISI Report Number:
Component ID: N7-NV Component Description: N7 Nozzle-to-Head Weld

Examination Information
ISO / Drawing Number: ISI-0408-COl 7W1 Location: Nozzle Boss (Rnozzle) I L0 Location: Head 0"0
Examination Limited: [Yes i"No Coverage Sheet Number(s): N7NV-CPS1, N7NV-CPS2, & N7NV-CWS1

Scan Information

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

Angle/ Thermometer Scan S Recordable Indication Examiner
Mode Skew Calbration Sheet # Date Time Temp S,: Gain Indication(s) Data Sheet # Initials

N/A/ N/A N/A N/A N/A N/A N/A N/A J DYes ONo DYes DNo N/A N/A

NIA / N/A N/A N/A N/A N/A N/A N/A OYes DN Yes ONo N/AWA
N/A / N/A N/A N/A N/A N/A N/A N/A__ DYes ONo DYes ONo N/A N/A

N/A / N/A N/A N/A N/A N/A N/A N/A DYes DNo DYes [No N/A N/A

Examination Procedure: 54-1S-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Head Suriace
Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Recordable Indication Examiner
Mode Thm e Scan Gain Scan Limited Indication(s) Data Sheet # Initials
45/ts ±330- 710 N7NV-CDS1 03/01/07 1341 73°F VH-9525 61.6dB D-Yes ONo EJYes MNo N/A GO

N/A / N/A N/A N/A N/A N/A N/A N/A D3Yes DNo DYes []No N/A N/A

Examination Procedure: N-UT-78 Revision 4 Applicable SDCN's: N/A Scan Surface: OD Head Surface
Anl/Calibration Thermometer Recordable Indication Examiner

AngleM Zone Beam DirecibratDate Time Temp SeN: Scan Gain Scan Limited
Mode Sheet # S/N: Indication(s) Data Sheet 4 Initials

60c/RL 1 MRadial -]Circ N7NV-CDS2 03101/07 1417 73°F VH-9525 80.0 dB ;Yes ONo DYes NNo WA GC

60WRL 2 ERadial DCirc N7NV-CDS3 03/01/07 1500 73 0 F VH-9525 84.0 dB MYes []No DYes NNo N/A GC

60'/RL 1 DRadial ECirc N7NV-CDS2 03101/07 1417 73'F VH-9525 80.0 dB JOYes -'No DYes MNo N/A GO

60°/RL 2 DRadial [RCirc N7NV-CDS3 03/01/07 1500 73-F VH-9525 84.0 d5 MYes ONo BYes ONo N/A GC

Comn ments:
Examination limited due to nozzle configuration. See attached coverage sheets tor details.

Examiner: George C apman Level: II Date: 03/01/07 Examiner: N/A Level: N/A Date: N/A
Signature: .",•,, '9 Signature:
Examiner: N/A- Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A
Signature: Signature:
AREVA Review: Brat Flesner Level: II Date: 03/01/07
S ig n a t u re L 11 P 2_of__

Page 2 of 9
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A RPV Nozzle-To-Shell Weld

A R E VA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 j Weld ID: N7-NV I Coverage Worksheet #: N7NV-CWS1 FISI Report #:

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection

iOuter 85%- 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%-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 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 Outer 85%r-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-1SI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 15.4 2inches "Inner 15%-t Examination Volume: 1 .81inchs bOuter 85%-t Examination Volume: 13.6ilnches.
60°RL axial scan limited: ZYes --No n-Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: DgYes []No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: LjYes ;No Description of Limitation: Nozzle Blend Radius
-'l-otal Axial Volume Achieved: 13.2' inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 6.2 2inches

lnner 15%-t Volume Achieved: 1.8 inchs

'Percentage of Axial Coverage: 86% 'Total Circumferential Examination Coverage: 52%
B+A X 1OO=C (F+CH)AX 100=J

Combined Axial and Circumferential Weld Coverage

LTotal Examination Coverage: 69%
(C+J) - 2 X 100 = L

Prepared by: Brel Flesner Date: 03/01/07 Reviewed by: George Chapman Date:03/01/07
, Page 309 9
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DESCRIPTION

A Browns Ferry N7 Nozzle-lo-Shell Weld Coverage Plot

AR EVA DRAWN BY JDATE TITLE PAGE

Bret Flesner f' 03/02/07 N7NV-CPS1 4 of 9

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

Total area of examination area: 15.4* sq. in. (*Provided by TVA)
Total area of examination area achieved: 13.2 sq. 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%.

2.97

I'RL , TRL2-,I" G°RL -TRL.2-9T2(24 x 42)mm 2{24 x42Ymm

. . . . . . . . . . . . . . . . .. . . . .. . •, Z



*r T Browns Fery N7 Nozzle-to-Shell Weld Coverage Plot

VA D[RAWN BY DATE ITTLE PAGE

Bret Fesner 03/02107 N7NV-CPS2 5 of 9

Point where sound beam

Transducer with 0*, itret h D

-10* and +10° skews. Weld

Nbzzle-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. Nozzle

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 nozzle blend radius.
100% of the accessible surface scanned. Top View

100% coverage obtained of the inner 15%.

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

RrD
5ORL - TRL2.ST

2(24 x 42)nm

, - -- --[ . .. .. .. ... .. .. .. ... . . .. . . .. C.' )
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AReactor Pressure Vessel

,AR EVA Manual Ultrasonic Calibration Data Sheet

tility: TVA Site: Browns Ferry Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N7NV-CDS1 ISI Report Number:

Component ID: N7-NV Component Description: N7 Nozzle-to-Head Weld

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

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benckmark 892-600 '

Model: Sonic 136 Serial Number: 0111 PL Frequency: 2.25 MHz ,

Serial Number: 136P1200G081455 Size: 0.5" x 1.0" Shape: Rectangle

Linearity Sheet No.: LDS1 # of Eements: 1 Configuration: Single

Instrument Settings. Refracted Angle: 450 Measured Angle: 45'

Range: 10.0" •Sound Path "]Depth Skew Angle: *33' to 71' 1Measured Skew Angle: N/A

Z Delay: 0.556' Mode: Shear Radius: Flat

Velocity: 0.127 in /pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block
a:
> Frequency: 2.25MHz Type: CS Rompas S/N: 99-6251

Reject: Off Reflector: 1" Radius 2" Radius

Pulse Width: 222nS ... Sweep: 1.0 div. 2.0 div.

Damping: 5000 .. Amplitude: 60 %FSH 80 %FSH

Mode: 0 Pulse Echo [-]Dual Gain: 23.6 dB 23.6 dB

w Rep Rate: 2kHz Basic Calibration Block

a Pulser: ]150V -1300V ('Sonic 137 only) Block ID: BF-19 Material: CS

Thickness: 4.02" Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 66 'F Therm. SN: VH-9525

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 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 Out: Date 03/01/07 Time 1805

Comments

Examiner: N/A Level: N/A Date: N/A

Signature

Page 6 of 9
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A Reactor Pressure Vessel
AREVA Manual Ultrasonic Calibration Data Sheet

tility: TVA Site: Browns Ferry Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N7NV-CDS2 ISI Report Number:

Component ID: N7-NV Component Description: N7 Nozzle-to-Head 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: 50

Range: 5.00" SSound Path EI-Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in /pS Verification Block

Display: Flit 2 Type: CS Rompas S/N: 99-6251

Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius
i.

Reject: Off j Sweep: 2.0 div. 4.0 div.

Pulse Width: 222 nS / Amplitude: 25 %FSH 80 %FSH

Damping: 500 C .. Gain: 51.4 dB 51.4 dB

Mode: L-Pulse Echo NDual Basic Calibration Block

.o Rep Rate: 2kHz Block ID: BF-19 Material: CS

n Pulser: Er150V 01300V (*Sonic 137only) Thickness: 4.02" Diameter: Flat

'Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 66 IF Therm. SN: VH-9525
Sonic 136 hals a fixed pulser voltage .• Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 1/4-t SDH i Sweep: 4.0 div Amplitude: 80 %FSH Gain: 65.2 dB

Cal In: Date 03101/07 Time 0905 Check: Date 03/01/07 Time 1416 Cheok: Date N/A Time N/A Out: Date 03/01/07 Time 1755

Comments

Zone 1 - Near Surface calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 7 of 9
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m.^R EVA

Reactor Pressure Vessel
Manual Ultrasonic Calibration Data Sheet 900

A Site: Browns Ferry U 2 Outage: Cycle 14 RFO

Calibi'ration Data Sheet Number: N7NV-CDS3 ISI Report Number:

Component ID: N7-NV Component Description: N7 Nozzle-to-Head Weld

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

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: RITD Model: TRL2-ST

Model: Sonic 136 Serial Number: 07-304 Frequency: 2 MHz

Serial Number: 136P1200G081455 Angle: 600 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" 0 Sound Path [']Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Z Delay: 1.38" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.230 in / /S Verification Block

Display: FIt 2 Type: CS Rompas S/N: 99-6251

Frequency: 2.25 MHz Reflector: 1" Radius 2" Radius
cc

Reject: Off Sweep: 0.8 div. 1.6 div.

Pulse Width: 222 nS Amplitude: 25 %FSH 80 %FSH

Damping: 500 0 Gain: 52.0 dB 52.0 dB

Mode: []Pulse Echo ODual Basic Calibration Block
ILu

Rep Rate: 2kHz Block ID: BF-19 Material: CS

Pulser: U150V 0-300V ('Sonic 137 only) Thickness: 4.02" Diameter: Flat

*Probe voltage is adjustable with the Sonic 137 instrument, The Temperature: 66 'F Therm. SN: VH-9525
Sonic 136 has a fixed pulser voltage. Couplant: Ultragel 11 Bch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 6.2 div Amplitude: 80 %FSH Gain: 61.8 dB

Cal In: Date 03/01/07 Time 0927 Check: Date 03/01/07 Time 1459 Check: Date N/A Time N/A
Out: Date 03/01/07 Time 1800

Comments

Zone 2 - Full Volume calibration.

Examiner: N/A Level: N/A Date: N/A

Signature

Page 8 of 9
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A
A R E VA Exam Date: 03/01/07

PROFILE AND THICKNESS

UT Calibration Sheet No.: N/A

Site: Browns Ferry, Unit 2 ISI Report No.:

Component ID: N7 Nozzle I Component Description: N7 Nozzle-to-Head Weld

POSITION 00 90 0  1800 2700

1 4.4" N/A N/A NIA CROWN HEIGHT: FLUSH 
C/L ,

2 4.3" iNIA {N/A N/A *WELD CROWN WIDTH: 2.2' EF[EE
3 4.3" N/A NIA N/A NOMINAL DIAMETER: 4.25" ID.

4 J4.3" N/A jN/A N/A

4"JN/AT NIA N/A NOZZLE HEAD

NOZZLE HEAD

George Chapman 03/01/07
Prepared By Date Bret Flesner 0 2__ ./07 PAGE 9 OF 9

Reviewed By Date
C)

cm
AREVA NP, Inc., an AREVA and Siemens Company



Examination Report, R-117

N9-NV, RPV Nozzle-To-Head Weld



A RPV Nozzle Ultrasonic Examination " "' ".4
Summary Sheet

AREVA
W Utility: TVA

Component Numbe

Code Category: B-[

Site: Browns Ferry Nuclear Plant Unit: 2 [Outage: Cycle 14

r: N9-NV Component Description: N9 Nozzle to Vessel Weld

ISI Report#: IZ1/7

System: RPV

D Code Item: 83.90

ISO I Drawing(s): 2-CHM-2046-C-01 & 2-ISI-0272-C-01

Procedure Number Procedure Revision SDCN

NAN-UT-78 4

N-UT-79 I

54-ISI-850 06

NA

30-9044520-000

Exam Data
Sheets

N9NV-EDS1
N9NV-EDS2

Code Class: I Material: CS

Procedure Misc. Info

Revision 11 of the PDI-UT-6 qualified equipment table

Revision 5 of the PDI-UT-7 qualified equipment table

Modeling Report: IR-2006-236 Section 2

Indication Data Exam Results
Sheets EI]No Recordable Indications

N9NV-IDS 1 _IRecordable Flaw Indications
NgNV-IDS2 (acceptable flaw evaluation)

EReportable Flaw Indications
(unacceptable flaw evaluation)

Calibration Sheets

NgNV-CDS1 N9NV-CDS6 N9NV-CDS1 1

NONV-CDS2 NgNV-CDS7 NgNV-CDS12--

-N9NV-CDS3 N9NV-CD ' S8 N9NV-CDS1 3.

N9NV-CDS4 N9NV-CDS9

N9NV-CDS5 N9NV-CDS10

Summary:

In accordance with UT procedure N-UT-78 Revision 4, 600 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 indication data sheets along with the flaw characterization and evaluation worksheet for this ISI
report.

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

N9 CRD-HYH System Return Nozzle Modeling Parameters
Probe Refracted Angle Probe Skew Scan Surface

3505 i35° Blend Radius
35°S +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 X1, 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 pius ½" on each side.

Prepared by: Bret-Flesner Date Reviewed by: m C i Dae
Signature: - ._I.. Si natur. 7 / C

.. . A II.
Customer: Matt Welch A,--- DN IN I
Signature: .Date: ý7f6 i ~ie Date: ((*)

Page 1 of 27 I
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A Ultrasonic Examination Data Sheet

ARE VA Nozzle-to-Shell Weld Examination

Utility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 I Outage: Cycle 14 RFO
Examination Data Sheet Number: N9NV-EDS1 ISI Report Number: K1/7
Component ID: N9-NV MCornonent Description: N9 Nozzle-to-Vessel Weld

E xa m inatio n Info rm atio n __ __ __ __ ___NozzleT DC
ISO / Drawing Number: 2-CHM-2046-C-O1, 2-ISI-0272-C-01 _W- Location: Nozzle Boss (Rnozzle) Looatn:NzeTC

Examination Limited: Z`Yes E'-No Coverage Sheet Number(s): NgNV-CWS1

Scan Information

Examination Procedure: 54-ISI-850-06 Applicable SDCN's: 30-9044520-000 Scan Surface: OD Blend Radius

Angle/ I Thermometer Scan Recordable Indication Examiner
Mode S/N: Gain Scan Limited Indication(s) Data Sheet# Initials

35°1s -35' N9NV-CDS1 03/15/07 1210 81°F VH-9520. 85.6dB D-Yes NNo E]Yes ]No NIA BF
350 / s +35* N9NV-CDS2 03/15107 1220 81'F VH-9520 85.6 dB -Yes ZNo OYes ZNo N/A BF

35°/s -50, N9NV-CDS3 03/15/07 1230 81°F VH-9520 80.6 dB L]Yes NNo []Yes NNo N/A BF

35°/s +50' N9NV-CDS4 03/15/07 1240 81-F VH-9520 80.6 dB E-Yes ZNo [:]Yes 90No N/A BF

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

SAngle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain Scan Limited Recordable Indication Examiner
Mode S/N: Indication(s) Data Sheet # Initials

N/A / NIA N/A N/A N/A N"A J N/A N/A ]Yes -No E-Yes [INo N/A N/A

Examination Procedure: N-UT-78 Revision 4 Anolicable SDCNs: NIA Scan Surface: OD Vessel Shell
0 + -

Zone Beam Direction Calibration
I I Sheet #

Date Time Temp Thermometer Scan Gain Scan Limited
S/N:

Recordable Indication Examiner
Indication(s) Data Sheet # Initials

1 ORadial -Circ N9NV-CDS5 03115/07 1250 1*F VH-9520 80.0 dB SYes E-No EYes I:]No N9NV-IDS1 BF

2 [gRadial ErCirc N9NV-CDS6 03/15/07 1330 81iF VH-9520 84.0 dB OYes ON, I ZYes EINo N9NV-IDS1 BF

60°/RL 1 ERadial lNCirc N9NV-CDS5 03/15/07

60°/RL 2 -Radial [DCirc N9NV-CDS6 03/15/07

Comments: (Detection Examination)

1250 81-F VH-9520 80.0 dB OYes -No -Yes ONo N/A BF I

1330 81F °F VH-9520 ! 84.0 dB IEYes ENo I--Yes SNo N/A

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 Flesner.- Level: II Date: 03115/07 *. Examiner: N/A Level: N/A. Date: N/A

Signature: I Signature:
Examiner: NIA Level: N/A Date: N/A Examiner: N/A Level: N/A Date: N/A

Signature: A • Signature:
AREVA Review: Ada.fi Ponti _11 Level: III Date: 03/16/07

Sicnature " -f --- T I
Page 2 of 27
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A Ultrasonic Examination Data Sheet

AREVA Nozzle-to-Shell Weld Examination
Utility: TVA I Site: Browns Ferry Nuclear Plant I Unit: 2 Outage: Cycle 14 RFO

Examination Data Sheet Number: N9NV-EDS2 ISI Repcr1 Number: //7

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

Examination Information
ISO / Drawing Number: 2-CHM-2046-C-01, 2-ISI-0272-C-01 W, Location: Nozzle Boss (Rnozzle) Lo Location: Nozzle -TDC

Examination Limited: -]Yes HNo Coverage Sheet Number(s): N9NV-CWS1
Scan Information

Examination Procedure: N-UT-79 revision 1 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

AngleI Thermometer Scan Scan Limited Recordable Indication Examiner

ModeI Skew Calibration Sheet # Date Time "_Temp S/N: Gain " • Indication(s) Data Sheet # Initials

450 I s N/A N9NV-CDS7/N9NV-CDS8 03116107 1 0940 79' VH-9520 N/A O-Yes SNo OYes i-No N9NV-IDS2 BF

60° Is NIA NgNV-CDS9 / N9NV-CDS10 03/16/07 1030 79' VH-9520 N/A O-[Yes E1No EYes EI]No N9NV-iDS2 BF

0°1L N/A N9NV-CDS1 1 03/16/07 0915 79' VH-9520 N/A []Yes ZNo OYes ENo NIA BF

N/A J N/A N/A N/A N/A N/A N/A N/A OYes DNo OYes [:]No N/A N/A

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

Angle/ Skew Calibration Sheet # Date Time Temp Thermometer Scan Gain S Recordable Indication Examiner
Mode SIN: i Scan Limited Indication(s) Data Sheet # Initials

N/A I N/A N/A NIA N/A NIA NIA NIA CYes []No l]Yes E]No N/A N/A

NIA / N/A N/A N/A N/A NIA NIA N/A -Yes ']No -]Yes [No N/A I N/A

Examination Procedure: N-UT-78 revision 4 Applicable SDCN's: N/A Scan Surface: OD Vessel Shell

Angle/ Calibration D Thermometer S Recordable Indication Examiner

Mode Zone Beam Direction Sheet # S/N: Indication(s) i Data Sheet # Initials

60°/RL 1 [Radial ElCirc N9NV-CDS12 03/16/07 0920 790 VH-9520 . 80.0 OYes DNo EYes E-No N9NV-IDS1 GC

60°/RL 2 2]Radial -]Circ N9NV-CDS13 03/16107 0930 79' VH-9520 84.0 I EYes DNo ZYes E-No N9NV-IDS1 GC

NIA N/A []Radial I-Circ N/A N/A N/A N/A N/A N/A ErYes EDNo DYes E-No N/A N/A

N/A N/A ORadial ECirc NtA N/A N/A N/A N/A N/A 'Yes E-No [Yes E-No NIA 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.

C.-)

(Z)
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EA N9 Nozzle-to-Shell Weld
AR EVA 60°RL Indication Data Sheet (N9NV-IDS1)

Examiner Notes:

" Echo-dynamic characteristics typical of a fabrication type discontinuity (Porosity / Slag)
.o Numerous peaks at varying depths
o Broad - wide signal presentation

* Recorded length position provided unique and defined start and end positions with >10:1 S/N ratio. Similar responses observed
intermittently 3600 below recordable levels (5 20% FSH)

" "W" dimensions measured from nozzle boss (Rnozzle)

• "W" and metal path distances shifts slightly along length indicating potential misorientation.

" Indication amplitude recorded at Zone 2 scanning sensitivity

" Indication confirmed with Zone 1 calibration at - 125% FSH at scan sensitivity

" No distinct tip diffracted signals

* Nozzle blend radius interference prevents confirmation with 280 shear component or 00 transducer

" Length Sizing information is an estimate only. See indication data sheet N9NV-,DS2 for length and depth sizing information
I

rPrepared By: Bret Flesner Level: II Date: 03/16/07 Reviewed bYamnn Level: Ill Date: 03/16/07

_ Page: 4 of 27 Cl
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FA N9 Nozzle-to-Shell Weld

LA RE VA 450 & 600 Shear Wave Indication Data Sheet (N9NV-IDS2) // 7

Note 1: Indication length information from 450 shear wave was limited due to nozzle blend radius interference. 600 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
multiple small fabrication type defects. UT system resolution and indication proximity does not allow for separation measurements.

Note 3: Flaw depth identifies the shallowest and deepest extremities of the bounded flaw as defined in ASME Section Xl, IWA-3000.
"W" and metal path distances shift slightly along length of the indication indicating that the flaw orientation is slightly non-parallel 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 450 shear due to nozzle blend radius interference. Upper tip extremity confirmed with
600 shear.

Prepared By: Bret Flesner Reviewed by: ldam/°rn ti i
Sintue•el: II Date: 03/16/07 S t '- Level: III Date: 03(16/07 -

re:Signature.7~
Page: 5 of 27 E



A N9 Nozzle-to-Shell Weld
•AREVA Flaw Characterization and Evaluation Worksheet

Flaw Evaluation Parameters
Nozzle ID N9 _

*Thickness (UT measured OD to clad base metal interface)- 6.30"
S1 dimension (OD to upper flaw tip) 3.01" ,

S2 dimension (clad base metal interface to lower flaw tip) 2.23"
*d 0.55"

Subsurface Planar Flaw
Flaw Characterization (S > 0.4d)

*Flaw Length (f) 10.10"1
*Flaw Depth (2a)* 1.10"

a / 0.054
*a /t % 8.7%

*Allowable a I t % (0.05 aq/ ) 2.2%

Code Year Used: ASME Code, Section Xl, 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 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".

A1
Prepared by;J~am nti Reviewed B:Be lsePrepared by:yam Cnti. Level: IIlI Date: 03/17/07 i f Level: II Date: 03/17/07

Signature.- SiDgn0rev : rtFeP 6
Page: 6 of 27 -



C aDESCRIPTION

A Browns Ferry N9 Nozzle-to-Vessel Indication Plot

A R EVA DRAWN BY DATE TITLE PAGE

Bret Flesner 03/15/07 . NSNV-IPS1 7 OF 27

p~il

Weld profile is a best effort rendering.

N9 Indication plot
60°RL Detection Scan0

3.42

5.

0.4.
0.42



C 0 437

Weld profile is a best effort renderi-ng.

N9 Indication plot
450 and 60° Sizing Scan

0
590 shear

45' shear

'-- 3.01" - 1.06" 2.23" -

J
-ýd



DESCRIPTION IF11;7
A Browns Ferry N9 Nozzle-to-Vessel Indication Plot

AREVA DRAWNBY DATE TITLE PAGE

Bret Flesner 03/16/07 1 N9NV-IPS3 9 OF 27
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Nozzle Boss

BDG
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ARPV Nozzle-To-Shell Weld
A R" E VA Ultrasonic Examination Coverage Calculation Worksheet

Utility: TVA Plant: Browns Ferry Unit: 2 Weld ID: N9-NV Coverage Worksheet #: NgNV-CWS1 ISI Report #: Ie9//7

Axial scans are performed with a procedure for the examination of
vessel shell welds. This procedure has been demonstrated for detection

Outer 85%-I, of flaws located throughout the entire weld thickness. Coverage
obtained'duting axial scans is typically limited due to 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 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 Outer 85%-t

Examination Procedure: N-UT-78 Revision 4 Examination Procedure: 54-ISI-850-06 Examination Procedure: N-UT-78 Revision 4
ARequired Examination Volume: 50.3 2inches 'Inner 15%-t Examination Volume: 4.6 2inchs ' Outer 85%-t Examination Volume: 45.72 lnches.
60°RL axial scan limited: E[Yes LrNo •Coveraqe Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: ]Yes Li]No
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: LIYes MINo Description of Limitation: Nozzle Blend Radius
"Total Axial Volume Achieved: 23.22 inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 13.7Vinches

'Inner 15%-t Volume Achieved: 4.6-inchs
'Percentage of Axial Coverage: 46% / (44%)* 'Total Circumferential Examination Coverage: 36%

B -AX100= C (F + H)+AX 100=J
Combined Axial and Circumferential Weld Coverage

-Total Examination Coverage: 40%
(C+J) + 2 X 100 = L

NOTE: *Axial scan coverage of 44% includes the instd1tion support ring limitation. :'Total Examination Coverage" of 40% also takes into account this limitation.
Prej~ared by: Bret Flesner Date: 03/17/07 Revio44d by:AmQonti Date: 03/17/07

-•nj' • -7i / ............ Page 10 of 27
i~-)
~~1
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0)ESCRIPTION

A Browns Ferry N9 Nozzle-to-Vessel Weld Coverage Plot
A RE VA ORAVVN 5Y DATE "n-T-LE pAGE / i'

Bret Flesner 03/15/07 -- N9NV-CPS1.- 11 OF27

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.

0

A A

I

I

\\ ,/L



DESCRIPTION

A Browns Ferry N9 Nozzle-to-Vessel Weld Coverage Plot

AREVA DRAWN BY DATE TITL.E PAGE au
Bret Flesner. 03115/07 N9NV-CPS2 12 OF 27 I'd-

c~ '

Nozzle-to-Vessel weld examination coverage for circumferential scan

Total area of examination volume: 50.3 sq. in.
Total area of outer 85%t exam volume 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.

fi'r ;1•15%-t treae ~mbled from the
btn ~ upeert5tchius

0

- . .--------
.... I,
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DATE TITI E PAGE

Bret Flesner 03/15/07 NgNV-CPS3 13 OF 27

Top View
Measurements based on modeling report,

design drawings, and as-found measurements.

Transducer showing - & + 10* skew angles

0

0

W d... Wld

Pipe ID

R-Nozzle



DESCRIPTION

A Browns Ferry N9 Nozzle-to-Vessel Weld Coverage Plot
A s EnVA DRA01 By DATE TITLEA

Bret Fise 03115/07 N9NV-CPS4 Ri1lOl2 , - 1 L3i ý

S

Iumitation sketch

Insulation Support Ring

Area highlighted in red is the area where
scanning could not be performed.

23.9 sq. in.

----- ----

0 N
Rnozzle

/

/

/

/

~i. in. /7
///

-A/

Scan area available minus the nozzle limitation = 573.9 si
96% scan area covered (excluding nozzle limitation).

0
... 7•."'•••"~ •

............................... 
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A Reactor Pressure Vessel
REVA Manual Ultrasonic Calibration Data Sheet

tility: TVA - e: Browns Ferry Nuclear Plant Unit. 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS1 R

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley
I.

Model: Sonic 136

Manufacture: KBA

Serial Number: 015V98

Size: 0.50"

# of Elements: 1

Serial Number: 136P1200G081456

Linearity Sheet No,: LDS2

Instrument Settings

iducer

Model: Benchmark 842-600

Frequency: 2.25 MHz

Shape: Round

Configuration: Single

Measured Angle: 37'

Measured Skew Angle: -35°

4-

Refracted Angle: 35'

Skew Angle: -350Range: 5.00" [Sound Path [ilDepth
zu

a-

Delay: 8.07"

Velocity: 0.127 in / pS

Display: FiIt2

Frequency: 2.25MHz

Reject: Off

Pulse Width: 222nS

Damping: 500n

Mode: EPulse Echo -IDi

Mode: Shear Radius: 3.0" R

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: N/A S/N: N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

ual Gain: N/A N/A

Basic Calibration Block

Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
Sonic 137 instrument only.

(d pulser voltage. Temperature: 74 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Elf Rep Rate: 2kHz

Pulser: EI150V Ei-300V -,

Pulser voltage adjusiable with the
The Sonic 136 has a fixe

Reference Sensitivity Information

Reflector: ID Notch Sweep: 1.4 div Amplitude: 80 %FSH Gain: 50.0 dB

Cal In: Date 03115/07 Time 1135 Check: Date NIA Time N/A Check: Date NIA 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.

4 .xaminer: 8re Flesner Level: II Date: 03/15/07 Examiner: N/A Level: N/A Date: N/A
ignature: aSignature

AREVA Rev~i : dam £ntij. Level: Ill Date: 03/16/07Pae1o2
Signature:
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Reactor Pressure Vessel C.0 `5
Manual Ultrasonic Calibration Data SheetARE VA __............
..tility TA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS2 ISI Report Number: gl _,__ _ _

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: i36PI200G0814•

Linearity Sheet No.: LDS2

Manufacture: KB.

Serial Number: 0

Size: 0.50"

# of Elements: 1

Refracted Angle:

Skew Angle: +35

Mode: Shear

Transducer

A Model: Benchmark 842-600

16BTI Frequency: 2.25 MHz

Shape: Round

Configuration: Single

350 Measured Angle: 39'

0 Measured Skew Angle: +35'

Radius: 3.0" R

Instrument Settings

Range: 5.00" ZSound Path L-Depth

Delay: 8.07"

Velocity: 0.127 in / pS

Display: Filt2

Lt
0- Frequency: 2.25MHz

Reject: Off

Pulse Width: 222nS

Damping: 5000

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: N/A S/N: N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude:- N/A N/A

Gain: N/A N/A

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat

Temperature: 74 "F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Mode: IKPulse Echo -IDual

Rep Rate: 2kHzLU
In

Pulser: [E150V [I300V ('Sonic137only)

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

Reflector: ID Notch

Cal In: Date 03/15/07 Time 11

Reference Sensitivity Information

Sweep: 1.7 div Amplitude: 80 %FSH Gain: 52.0 dB

40 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/15/07 Time 1510

Comments

7" of soundpath delayed off screen to display from 7" to 12" on the A-scan.

-m

4 I-xaminer: Bret Flesner Level: II Date: 03/15/07 Examiner: N/A Level: N/A Date: N/AI'Si gn atu re ': • , F • . =' , . Signature

AREVA Rev 4am Co i/ Level: Ill Date: 03/16107Signature: l-- Page 16 of 27
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A Reactor Pressure Vessel

AR EVA Manual Ultrasonic Calibration Data Sheet
=A t Eit VAk Ti • ........ Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS3 ISI Report Number:

Component ID: Ng-NV Component Description: N9 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Transducer

Manufacture: KBA Model: Benchmark 842-600

Serial Number: 01658N Frequency: 2.25 MHz

Size: 0.50" Shape: Round

# of Elements: 1 Configuration: Single

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Instrument Settings

Range: 6.00" MSound Path -]De
wU

Delay: 6.28"

Velocity: 0.127 in / pS

Display: Filt2

Frequency: 2.25MHz0,

n.

Refracted Angle: 35' Measured Angle: 390

pth Skew Angle: -50' Measured Skew Angle: -54'

Mode: Shear Radius: 3.1" R

Cable Type: RG-174 Length, 12' Intermediate Connectors: 0

Verification Block

Type: N/A SIN: N/A

Reflector:' N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

Gain: N/A N/A

Reject: Off

I F Pulse Width: 222nS

Damping: 5000:

Mode: [KPulse Echo: LI]Dual

W
-JW

Rep Rate: 2kHz

Pulser: E150V E1300V (*Sonic 137 only)

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

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

Thickness: 60" with 0.125",clad Diameter: Flat

Temperature: 74 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information
. .. . ............. |

Reflector: ID Notch Sweep: 4.6 div Amplitude: 80 %FSH Gain: 53.0 dB

Cal In: Date 03/15/07 Time 1143 Check: Date NIA Time N/A Check: Date N/A Time N/A Out: Date 03/15/07 Time 1505

Comments

5" of soundpath delayed off screen to display from 5" to 11" on the A-scan.

Examiner: N/A Level: N/A Date: N/A
Signature

Page 17 of 27



Reactor Pressure Vessel CDOAI.7I,.A __ __AR lManual Ultrasonic Calibration Data SheetARVA
tility: TVA I Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS4 ISI Report Number: jZ l _'_

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: 54-1SI-850-06 Applicable SDCN(s): 30-9044520-000

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Benchmark 842-600

Model: Sonic 136 Serial Number: 016BT1 Frequency: 2.25 MHz

Serial Number: 136P1200G081456 Size: 0.50" Shape: Round

Linearity Sheet No.: LDS2 # of Elements: 1 Configuration: Single

Instrument Settings .. Refracted Angle: 350 Measured Angle: 380

Range: 6.00" MSound Path [-lDepth Skew Angle: +50' Measured Skew Angle: +54'wu
Delay: 6.28" Mode: Shear Radius: 3.1" R

Velocity: 0-127 in / pS Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Display: Filt2 Verification Block

0 Frequency: 2.25MHz Type: N/A S/N: N/A

Reject: Off Reflector: N/A N/A

Pulse Width: 222nS. . Sweep: N/A N/A

Damping: 5000) Amplitude: N/A N/A

Mode: nPulse.Echo- L-Dual Gain: N/A N/A

-IIujRep Rate: 2kHz Basic Calibration Block

Pulser: E-]150V [1-300V (*Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
'Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 74 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: ID Notch Sweep: 4.6 div Amplitude: 80 %FSH Gain: 51.0 dB

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 to display from 5" to 11" on the A-scan.

:xaminer: Br t Flesner Level: II Date: 03/15/07 Examiner: N/A Level: N/A Date: N/A

Signature: Signature

AR EVA Review: Level: Ill Date: 03/16/07 Page'18 of 27



.Reactor Pressure Vessel C'30A(3
AREVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N9NV-CDS5 IS[ Report Number: R i

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

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

Ultrasonic Instrument

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Instrument Settings
Linearity Sheet No.: LDS2

Range: 8.00" ;Sound.Path L-Depth

Delay: 1.34"

Velocity: 0.227 in / pS

4
0

U)
-J

Display: Filt 2

Frequency: 2.25 MHZ

Reject: Off

Pulse Width: 222 nS

Damping: 500 0•

Mode: -]Pulse Echo

Rep Rate: 2kHz

Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-305 Frequency: 2 MHz

Angle: 600 Measured Angle: 600

Mode: Refracted Longitudinal Size: 2(24x42)mm

Focus: FS-125mm Squint Angle: 5'

# of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type: N/A S/N: N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

Gain: N/A N/A

Basic Calibration Block

Block ID: BF-18 Material: CS

Thickness: 6.0" with 0.125" Clad Diameter: Flat

Temperature: 74 *F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

M•D

Pulser: L]150V 0~300V (*

ual

Sonic 137 only)

Sonic 137 instrument. The
pulser voltage.

Probe voltage is adjustable wlth the
Sonic 136 has a fixed

Reflector: 1/4-t SDH

Reference Sensitivity Information

Sweep: 3.7 div Amplitude: 80 %FSH Gain: 58.4 dB

Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/15/07 Time 1507

Comments

CalI n: Date 03/15/07 Time 1141

Zone 1 - Near Surface calibration.

1,xaminer: Brej Flesner Level: I1 Date: 03/15/07 Examiner: N/A Level: N/A Date: N/A
Vignature: Signature

AREVA Revie#:dam C-t-i Level: IlI Date: 03/16/07 Page 19 of 27
Signatur ,, tdm t



-Reactor Pressure Vessel.1 02 ,9EVA Manual Ultrasonic Calibration Data Sheet
tilty TR VA StBoseyuePn Unit: 2

11Utility: TVA FaSte: Browns Ferry Nuclear Plant Ui:2 o7utage- Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS6 ISI Report Number: "

Component ID: Ng-NV Component Description: N9 Nozzle-to-Vessel Weld-

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

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: RTD

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Serial Number: 07-305

Angle: 60°

Mode: Refracted Longitudinal

Model: TRL2-ST

Frequency: 2 MHz

Measured Angle: 600

Size: 2(24x42)mm

Squint Angle: 50

Configuration: Dual - SBS

Intermediate Connectors: 0

Instrument Settings

Range: 18.0' HSound Path ']Depth

Focus: FS-125mm

# of Elements: 2 Shape: Rect.

Cable Type: RG-174 Length: 12'Delay: 1.34"

Velocity: 0.227 in / pS • Verification Block
-t *

Display: Filt 2

AN

n-

Type: N/A

Reflector:Frequency: 2.25 MHz

Reject: Off

S/N: N/A

4-

Sweep:

Amplitude:
i--

ME IF Pulse Width: 222 nS

N/A N/A

N/A N/A

N/A N/A

N/A N/A

Basic Calibration Block
nu

1-J

Damping: 500 0

Mode: ElPulse Echo ]Dua

Rep Rate: 2kHz

Pulser: LI150V E]300V ('So

Probe voltage is adjustable with the S
Sonic 136 has a fixed pu

-4

Gain:

Block ID: BF-18 Material: CS

nic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

onic 137 instrument. The Temperature: 74 °F Therm. SN: VH-9520
Iser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/15/07 Time 1508

Reflector: ID Notch

Cal In: Date 03/15/07 Time 1142

Comments

Zone 2 - Full Volume calibration.

ner: N/A Level: N/A Date: N/A

I xaminer: Bret Flesner Level: II Date: 03/15/07 Exami
ignature • Signal

AREVA re Level: I Date: 03/16/07
Signaturef -~zJ

iner: N/A Level: N/A Date.- N/A
ture

Page 20 of 27
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A Reactor Pressure Vessel 10t50
RE VA Manual Ultrasonic Calibration Data Sheet

t1tity: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS7 ISI Report Number: -2,1 - __

Component ID: N9-NV Component Description: 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: Sonic 136

Serial Number: 136P1200G081456

Serial Number: 00XT7F

Size: 0.50"

Linearity Sheet No.: LDS2
4 -4

Model: Benchmark 113-242-591

Frequency: 2.25 MHz

Shape: Round

Configuration: Single.

Measured Angle: 45'

Measured Skew Angle: N/A

# of Elements: 1

Instrument Settings Refracted Angle: 450

Range: 10.0" NSound Path E-Depth Skew Angle: N/A
uJI
(z

Delay: 0.380" Mode: Shear Radius: Flat

Velocity: 0.127 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0
4

C,)

Display: Filt2

Frequency: 2.25MHz

Verification Block

Type: CS Rompas S/N: 791413

Reject: Off

Pulse Width: 222nS

Damping: 5000

Reflector:

Sweep:

Amplitude:

2" Reflector 8' Reflector

2.0 div. 8.0 div.

80 %FSH80 %FSH

19.4 dBMode: []Pulse Echo

Rep Rate: 2kHz

I-Dual Gain: 45.2 dB
4

Basic Calibration Block

Pulser: [0150V [1300V (*Sonic 137 only)
4

Block ID: BF-18

Thickness: 6.0" with 0.125" clad

Material: Clad CS

*Pulser voltage adjustable with the Sonic 137 instrument only.
The Sonic 136 has a fixed pulser voltage. Temperature: 73 *F

Diameter: Flat

Therm. SN: VH-9520

Batch No.: 05325Couplant: Ultragel II

Reference Sensitivity Information

Reflector: (See Verification) i Sweep: (See Verification) div Amplitude: N/A Gain: N/A

Out: Date 03/16/07 Time 1130Cal In: Date 03/16/07 Time 0835 jCheck: 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.

4 :xaminer: Bret Flesner . Level: II Date: 03/16/07 Examiner: N/A Level: N/A Date: N/A
'ignature:A,,.,,- 0- Signature~inature.
AR EVA Reýviej: d am nlti/ Level:. III Date: 03/16/07 Page 21 of 27
Signature. ,
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A Reactor Pressure Vessel

R EVA Manual Ultrasonic Calibration Data She

itility: TVA Site: Browns Ferry Nuclear Plant u nit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS8 ISI Report Number: Rill

Component ID: N9-NV Component Description: Ng Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

Ultrasonic Instrument

Manufacture: Staveley

Transducer

Manufacture: KBA Model: Benchmark 113-242-591

Model: Sonic 136 Serial Number: O0XT7F

Size: 0.50"Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2 # of Elements: 1

Frequency: 2.25 MHz

Shape: Round

Configuration: Single

Measured Angle: 45'

Measured Skew Angle: N/A

Instrument Settings Refracted Angle: 450

,
z

Range: 6.00" NSound Pat-

Delay: 3.380"

h L-Depth Skew Angle: N/A

Velocity: 0.127 in / pS
----- I-

Display: Filt2

n,"a:: Frequency: 2.25MHz

Reject: Off

Pulse Width: 222nS...
Damping: 5000

Mode: NPulse Echo [-ID

Rep Rate: 2kHz

Pulser: EI150V EI300V (

(,,=
-.Ja-

Mode: Shear Radius: Flat

Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 5" Reflector 8" Reflector

Sweep: 3.3 div. 8.3 div.

Amplitude: 80 %FSH 20 %FSH

ual Gain: 33.4 dB 33.4 dB

Basic Calibration Block

Sonic 137 only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0" with 0.125" clad Diameter: Flat
Sonic 137 instrument only.

ed pulser voltage. Temperature: 73 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: (See Comments) Amplitude: N/A Gain: N/A

Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/16/07 Time 1131

Comments

*Pulser voltage adjustable with the
The Sonic 136 has a fixe

Reflector: (See Comments)

Cal In: Date 03/16/07 Time 0836
T
I

This "depth zone" calibration used for sizing information. 3" soundpath delayed off screen to display 3" to 9" on A-scan.

1/24 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.

aminer: N/A Level: N/A Date: N/A
nature

Page 22 of 27



A Reactor Pressure Vessel
M:nmlý**lltrcn_ nP i Calihratinn Datn Shn t

5- 2-

4k REVA ........
FJtility: TVA Site: Browns Ferry Nuclear Plant Unit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS9 ISI Report Number: g ill7

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Manufacture: KBA

Serial Number: 006YLP

Size: 0.50"

# of Elements: 1

Refracted Angle: 60'

Model: Benchmark 113-242-591

Frequency: 2.25 MHz

Shape: Round

Configuration: Single

Measured Angle: 59'Instrument Settings

Range: 14.0" ZSound Path E-Depth

Z Delay: 0.594"

Velocity: 0.127 in I pS

Display: Filt2 .

Frequency: 2.25MHzrr• I....

-I.

Reject: Off

Pulse Width: 222nS

Skew Angle: N/A Measured Skew Angle: N/A

Mode: Shear _Radius: Flat

Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Verification Block

Type: CS Rompas S/N: 791413

Reflector: 2" Reflector 14" Reflector

Sweep: 1.4 div. 10.0 div.

Amplitude: 80 %FSH 80 %FSH

Gain: 26,2 dB 56.6 dB

Basic Calibration Block

Block ID: BF-18 Material: Clad CS

thickness: 6.0" with 0.125" clad Diameter: Flat

Temperature: 73 *F Therm. SN: VH-9520

Couplant: Ultragel II _ Batch No.: 05325

Damping: 5000)

Mode: SPulse Echo -]Dual

wU,,
,-J0W

Rep Rate: 2kHz

Pulser: r150V I-]300V ('Sonic 137only)

*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage.

Reference Sensitivity Information

Reflector: (See Verification) Sweep: (See Verification) Amplitude: (See Verification) Gain: (See Verification)

Cal In: Date 03/16/07 Time 0830 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: N/A Level: N/A Date: N/A
Examiner: N/A LevlNADae N/A
Signature
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Reactor Pressure Vessel *2 .:c5 3
R EVA Manual Ultrasonic Calibration Data Sheet

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

Calibration Data Sheet Number: N9NV-CDS10 . ISI Report Number: i _ __1

Component ID: N9-NV Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision 1 Applicable SDCN(s): N/A

Ultrasonic

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G

Linearity Sheet No.: LDS2

Instrumen

w
Range: 8.00" [Soun

Delay: 4.44"

Velocity: 0.127 in I pS

Display: Filt2

Frequency: 2.25MHzC-)

Reject: Off

Pulse Width: 222nS

Damping: 5000

Mode: ZPulse Echo

Instrument Transducer

Manufacture: KBA Model[ Benchmark 113-242-591

..... _ -._ Serial Number: O06YLP Frequency: 2.25 MHz

081456 Size: 0.50" Shape: Round

of Elements: 1 Configuration: Single

it Settings Refracted Angle: 600 Measured Angle: 590

d Path --Depth Skew Angle: N/A Measured Skew Angle: N/A

Mode: Shear Radius: Flat

Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Verification Block
__T Type: CS Rompas . S/N: 791413

Reflector: 5" Reflector 11" Reflector

Sweep: 1.3 div. 8.8 div.

Amplitude: 80 %FSH i 15 %FSH

-]Dual Gain: 39.8 dB 39.8 dB

Basic Calibration Block

oV (*sonic 137 oniy) Block ID: BF-18 Material: Clad CS

i n Thickness: 6.0" with 0, 125" clad Diameter: Flat

iith the Sonic 137 instrument only. __________________

s a fixed pulser voltage. Temperature: 73 *F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Sweep: (See Comments) Amplitude: (See Comments) Gain: (See Comments)

831 Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/16/07 Time 1133

Comments

Of
LU
CJ02

Rep Rate: 2kHz

Pulser: LI150V 0j3O0

*Pulser voltage adjustable v
The Sonic 136 ha

Reflector: (See Comments)

Cal In: Date 03/16/07 Time 0'

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.

Examiner: N/A
Signature

Level: N/A Date: N/A
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Reactor Pressure Vessel

AR EVA Manual Ultrasonic Calibration Data Shee e
0 tlt:TASite: Browns Ferry Nuclear Plant Unit: 2 Otg:Cce1 F

Calibration Data Sheet Number: NgNV-CDS1 1 ISI Report Number:

Component ID: N9-NV i Component Description: N9 Nozzle-to-Vessel Weld

Examination Procedure: N-UT-79 Revision I Applicable SDCN(s): N/A

Ultrasonic Instrument Transducer

Manufacture: Staveley Manufacture: KBA Model: Gamma RHP 242-043

Model: Sonic 136 Serial Number: 00YH67 Frequency: 2.25 MHz

Serial Number: 136P 1200G081456 Size: 0.50" Shape: Round

Linearity Sheet No.: LDS2 .. # of Elements: 1 Configuration: Single

Instrument Settings Refracted Angle: 0° Measured Angle: N/A

Range: 10.0" E]Sound Path ]Depth Skew Angle: N/A Measured Skew Angle: N/A

Z Delay: 0.101" Mode: Longitudinal Radius: N/A

Velocity: 0.229 in / pS Cable Type: RG-174 Length: 6' Intermediate Connectors: 0

Display: Filt2 Verification Block

> Frequency: 2.25MHz Type: CS Rompas S/N: 791413

Reject: Off .. Reflector: . 1" Backwall 10" Backwall

Pulse Width: 222nS Sweep: 1.0 div. 10.0 div.

Damping: 500) Amplitude: N/A N/A

Mode: [Pulse Echo El]Dual Gain: N/A N/A

w Rep Rate: 2kHz Basic Calibration Block

Pulser: [-1150V E1--300V (*Sonic137only) Block ID: BF-18 Material: Clad CS

Thickness: 6.0' with 0.125" clad Diameter: Flat
*Pulser voltage adjustable with the Sonic 137 instrument only.

The Sonic 136 has a fixed pulser voltage. Temperature: 73 'F Therm. SN: VH-9520

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: N/A Sweep: N/A Amplitude: N/A Gain: N/A

Cal In: Date 03/16/07 Time 0833 Check: Date N/A Time N/A Check: Date N/A Time.N/A Out: Date 03/16/07 Time 1137

Comments

Calibration used for thickness measurments only.

-xaminer: Bret Flesner Level: II Date: 03/16/07 Examiner: N/A Level: N/A Date: N/A
Signature: Signature

AREVA Review/am- . Level:ilII Date: 03/16107
A-~ 2 K./ Il 1ae:0/60 Page 25 of27



Reactor Pressure Vessel 5A Manual Ultrasonic Calibration Data SheetAsAEVA

I Ptility: TVA Site: Browns Ferry Nuclear Plant TUnit: 2 Outage: Cycle 14 RFO

Calibration Data Sheet Number: N9NV-CDS12 SI Report Number: I Lu

Component ID: N9-NV Component Description: N9 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: 136P1200G081456 Angle: 600 Measured Angle: 600

Linearity Sheet No.: LDS2 Mode: Refracted Longitudinal Size: 2(24x42)mm

Instrument Settings Focus: FS-125mm Squint Angle: 50

Range: 8.00" SSound Path E"lDepth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

z Delay: 1.34" Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Velocity: 0.227 in / pS Verification Block

Display: Filt 2 Type: N/A S/N: N/A
wI

0 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: E-Pulse Echo ]Dual Basic Calibration Block
uji ..........-... _ __ _ _

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

EL Pulser: -1150V E]300V (*SoniC 137 only) Thickness: 6.0" with 0,125" Clad Diameter: Flat

'Probe voltage is adjustable with the Sonic 137 instrument. The Temperature: 73 'F Therm. SN: VH-9520
Sonic 136 has a fixed pulser voltage.

Couplant: Ultragel II Batch No.: 05325

Reference Sensitivity Information

Reflector: 1144 SDH Sweep: 3.7 div 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

Comments

An
-U
U

I

Zone 1 - Near Surface calibration.

Prior to sizing.



A
ALAREVA

FJtility: TVA

Calibration Data Sh

Component ID: NI

Examination Procei

Reactor Pressure Vessel f ý'0456
Manual Ultrasonic Calibration Data Sheet

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

eet Number: N9NV-CDS13 IS1 Report Number: fZJ-ii
9-NV Component Description: N9 Nozzle-to-Vessel Weld.

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

Ultrasonic Instrur

Manufacture: Staveley

Model: Sonic 136

Serial Number: 136P1200G081456

Linearity Sheet No.: LDS2

Instrument Settli

ILlw
Co

Range: 18.0" [Sound Path

Delay: 1.34"

Velocity: 0.227 in / pS

Display: Filt 2

nent Transducer

Manufacture: RTD Model: TRL2-ST

Serial Number: 07-305 Frequency: 2 MHz

Angle: 600 Measured Angle: 600

Mode: Refracted Longitudinal Size: 2(24x42)mm

ngs Focus: FS-125mm' Squint Angle: 5'

E]Depth # of Elements: 2 Shape: Rect. Configuration: Dual - SBS

Cable Type: RG-174 Length: 12' Intermediate Connectors: 0

Verification Block

Type N/A S/N: N/A

Reflector: N/A N/A

Sweep: N/A N/A

Amplitude: N/A N/A

Gain: N/A N/A

Basic Calibration Block
Block ID: BF-18 Material: CS

nic 137 only) Thickness: 6.0" with 0.125" Clad Diameter: Flat

cnic 137 instrument. The Temperature: 73 'F Therm. SN: VH-9520
ser voltage. Couplant: Ultragel II Batch No.: 05325

0.

Lt

Frequency: 2.25 MHz

Reject: Off

Is F Pulse Width: 222 nS

W-
LU

En

Damping: 500 0 -

Mode: [Pulse Echo .Duz

Rep Rate: 2kHz

a

Pulser: [-150V -300V (*So,

-Probe voltage is adjustable with the S
Sonic 136 has a fixed pul

Reflector: ID Notch

Cal In: Date 03/16/07 Time 0825

Reference Sensitivity Information

Sweep: 6.3 div Amplitude: 80 %FSH Gain: 73.2 dB

Check: Date N/A Time N/A Check: Date N/A Time N/A Out: Date 03/16/07 Time 1140

Comments

Zone 2 - Full Volume calibration.

Prior to sizing.

I
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NOTIFICATION OF INDICATION FORM

NOI No. ?zc,0 - 041

Examination Report No.

PART I - FINDINGS
Plant/Unit 3N, /z- ISI Dwg./Sh. No. Z.-e4Z-2041,-6-(,>)

fL. 11 "7 Component ID N9 -,N V

Description of Indication (Sketch/Photograph if Required for Clarification) 1.//,AI-677-'ABL-I PLAA:/..
rQ2ýAW /A/ RPV At? A1-0 7-6 VE-567- LI+J.?/LeFYAX A~A Pc4:POR7

Signature of Examiner/Certification Level: ,7,' /Date: /'A/d167
Signature of ISO Coordinator (Field Supervisor): /aDate: 7
Signature of ISI Program Owner: .,w.,--. ,Ai'. /Date: .. /'4f,, i

PART II - DISPOSITION
se rAe- c}~4

Corrective Action Program or Administrative Conlrol document number (PER,
WO) if applicable: 12 -'7-7
ASME Xl Subsection IWE C] Yes o If Yes, complete the supplemental information Parts II and III

of Pago 2 of this form in addition to Parts II, IlI, and IV, ot
Page 1. If No, completion of Paris l1 and III of Page 2 of
this form is not required and attachment of Page 2 with Page
I is not required.

Disposition Prepared/Recorded By:r.(,e511• .a.•II • Org, Sg- M IN Date: O)- 10 -200 -7

PART III - ADITIONAL EXAMINATIONS
Additional Sample Required [IW(X)-2430): L' Yes U No Page 2 of 2 additional

•--.!5,ex - , ^ ,1 samples attached?
~Yes )ý

ý\/

. 6/ýZf(Attach list of items in additional sample, if yes.)

Successive Examination Required: U
%(AA WV V - %'2..6

YesI~'b6r C1 S1Program -Ower Dat /f

TS~r CISI Program Owner ~at6

PART IV - VERIFICATION OF CLOSURE
Reexamination Report number, if Applicable; tw./A. _

Signature of ISO Coordinator: Date:

Finding resulted from performance of the General
visual Examination [I Yes YNo

If Yes, concurrence of the Registered
Professional Engineer (RPE) or
Individual Responsible for performance
is required (N/A otherwise):

RPE/Responsible Engineer Date
Comments:

Verification of Complete Corrective Action Require d by Dis positio ( Jlcdfig Page 2 , if applicable)
Signature of ISl or CISI Program Date: -
Owner: -/

TVA 40580 [10720031ý Page I of 2 SPP-9.1-2 [10-03-20031



(firt/t 60

NOTIFICATION OF INDICATION FORM
SUBSECTION IWE

Complete this page in addition to Page 1 for findings affecting Class MC/Subsection IWE.

N0l No. C4)cP-ho'- Plant/Unit .,

Examination Report No. 1-J Component ID

PART II - DISPOSITION (Supplemental Information)

Evaluation of inaccessible areas as required by 1OCFR50.55a(b)(2)(ix)(A)
(Include (1) A description of the typo and estimated extent of degradation, and the conditions at led to the
degradation; (2) An evaluation of each area, and the result of the evaluation; and (3) A d cription of necessary
corrective actions) [additional separate continuation sheets may be attachod, as necessa

/

/

Corrective Action Program or Administrative Control docu
(PER, WO) if applicable: &- vWq J'l/6'
Disposition Prepared By: _rg. _ _ _ Date

PART III - ADDITIONAL EXAMINAT 'ONS (Supplemental Information)

Additional examinations required per 1OCFR50.55a(b) )(ix)(O) .,,es [] No
If Yes, provide (1) A description of each flaw or are 'including the extent of degradation, and the conditions
that led to the degradation; (2) The acceptability each flaw or area, and the need for additional examinations
to verity that similar degradation does not exist ijnlsimilar components; (3) A description of the necessary
corrective actions; and (4) The number and typje of additional examinations to ensure detection of similar
degradation in similar components [additionalOseparate continuation sheets may be attached, as necessary].

*1

Specified By:

//

Org. Date:

TVA 40580 [10-20031 Page 2 of 2 SPP-9.1-2 110-03-2003)



NOTIFICATION OF INDICATION FORM
ATTACHMENT

NO No. U2C14-049 Plant/Unit BFN Unit 2

Examination Report No. R-117 Component ID 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 multiple small fabrication-type defects. This examination was performed in accordance
with ASME Section XI, Appendix VIII as amended by 10CFR50.55a final rule (Report Number R-1 17). 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 Associates (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 X1, 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: -4 Org. 15E- MAIN Date 0 Q - 10 '2007
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March 29, 2007

Victor Schiavone
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.

Component O~fication dm Ultrasonic E UTndation R's* s::

N2B (Recirc. Inlet Nozzle) Nozzle to Vessel Weld UT Acceptable
, Acceptable

N2D (Recirc. Inlet Nozzle) Nozzle to Vessel Weld UT No Recordable UT Indications
Acceptable

12K (Recirc. Inlet Nozzle)' Nozzle to Vessel Weld UT No Recordable UT Indications
Acceptable

N8B (Jet Pump Instr. Nozzle) Nozzle to Vessel Weld UT No Recordable UT Indications
Acceptable

N4B (Feedwater Nozzle) Nozzle to Vessel Weld UT No Recordable UT Indications
Acceptable
No Recordable UT Indications

N4C (Feedwater Nozzle) Nozzle to Vessel Weld UT Acopable

N4E (Feedwater Nozzle) Nozzle to Vessel Weld UT No Recordable UT Indications
AcceptableNo Recordable UT Indications

N4F (Feedwater Nozzle) Nozzle to Vessel Weld UT AccpableAcceptable
No Recordable UT Indications

N4F (MainwSteam Nozzle) Nozzle to Vessel Weld UT Acceptable
N3A (Main Steam Nozzle) Nozzle to Vessel Weld UT No Recordable UT Indications

Acceptable
No Recordable UT Indications

N3C (Main Steam Nozzle) Nozzle to Vessel Weld UT Accpable
Acceptable

Thanks,

Dan Langenfeld
Task Lead, MT/PT Level-Ill
AREVA NP, INC.


