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

Avgust 24, 2007

10 CFR 50.55a

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

Mail Stop: OWFN P1-35

Washington, D.C. 20555-0001

Gentlemen:

In the Matter of ) Docket No. 50-296
Tennessee Valley Authority )

BROWNS FERRY NUCLEAR PLANT (BFN) - UNIT 3 - AMERICAN SOCIETY
OF MECHANICAL ENGINEERS (ASME) SECTION XI, INSERVICE
INSPECTION (ISI) PROGRAM, THIRD TEN-YEAR INSPECTION INTERVAL -
REQUESTS FOR RELIEF 3-ISI-22 AND 3-ISI-23

In accordance with 10 CFR 50.55a(g) (5) TVA is requesting relief
from certain inservice inspection requirements in Section XI of
the ASME Boiler and Pressure Vessel Code. This letter submits
BFN Unit 3 requests for relief 3-ISI-22, and 3-ISI-23.

Request for relief 3-I5I-22, addresses cne (1) Reactor Water
Recirculation (RECIRC) system full penetration piping to valve
weld. The design configuration of the component precludes a
100 percent ultrasonic (UT) examination of the required volume
for the full penetration weld.

Request for relief 3-ISI-23, addresses nine (9) Reactor
Pressure Vessel (RPV) nozzle-to-vessel full penetration welds
and seven (7) RPV nozzle inner radius sections. The design
configuration of the RPV nozzle-to-vessel welds precludes a
100 percent ultrasonic (UT) examination of the required

volume for the full penetration welds of the nozzles. I

R
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Enclosures

cc (Enclosures):
Mr. Malcolm T. Widmann, 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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Enclosure 1 of this letter contains request for relief
3-ISI-22. Previous ASME Section XI Code examinations of
RECIRC weld GR-3-63 cited in request for relief 3-ISI-22 were
performed prior to rulemaking for 10 CFR 50.55a(b) (2) (xv) (A) (2).
This weld received 100 percent Code coverage in accordance with
earlier Code requirements and therefore, did not require a
request for relief.

Enclosure 2 contains request for relief 3-ISI-23. Redquest
for relief 3-ISI-23 is consistent with the BFN Unit 3 Second
Ten-Year ISI inspection interval requests for relief 3-ISI-7,
Revision 0, 3-ISI-14, and 3-ISI-15 by letters dated

March 26, 1999, and May 9, 2003 respectively. NRC approved
these requests by letters dated August 2, 1999, and

February 11, 2004.

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

Sincerely,

D. .'Langley
Manager of Licensing
and Industry Affairs

cc: See Page 3



ENCLOSURE 1

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI, INSERVICE INSPECTION (ISI) PROGRAM
(THIRD TEN-YEAR INSPECTION INTERVAL)

REQUEST FOR RELIEF 3-ISI-22

(SEE ATTACHED)



TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI,INSERVICE INSPECTION (ISI) PROGRAM
(THIRD) TEN-YEAR INSPECTION INTERVAL)

REQUEST FOR RELIEF 3-ISI-22

Executive _

Summary: This request for relief addresses one (1)
Reactor Water Recirculation (RECIRC) System,
Full Penetration Piping Weld examined in the
first period (Cycle 12, Spring 2006) of the
Third Ten-Year ISI inspection interval.

The subject weld was examined with the latest
ultrasonic (UT) techniques, procedures,
equipment, and personnel qualified to the
requirements of the Performance Demonstration
Initiative (PDI) Program, as mandated by

10 CFR 50.55a(g) (4) and 10 CFR
50.55a(g) (6) (ii) (C).

A UT examination was performed on this piping
weld of the accessible areas to the maximum
extent practical due to the component
configuration. Credit for the one-sided only
ultrasonic examination provided 75 percent
coverage due to the requirement mandated in
10 CFR 50.55a(b) (2) (xv) (A) (2), which states,
"Where examination from both sides is not
possible on austenitic welds, full coverage
credit from a single side may be claimed

only after completing a successful single
sided Appendix VIII demonstration using flaw
on the opposite side of the weld." There is
no Appendix VIII Program for cast austenitic
piping welds. Therefore, only 75 percent
coverage can be claimed for RECIRC System
weld GR-3-63.

The performance of the ultrasonic examination
of the subject areas to the maximum extent
practical provides an acceptable level of
quality and safety since the data obtained
from the volume examined provides sufficient
information to judge the overall integrity

of the piping welds. The examination
limitation does not affect the sizing of

the previously recorded indication.
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Unit:

System:

Components:

ASME Code Class:

ASME Section XI
Edition:

ASME Code Table:

Examination

Category:

Examination
Item Number:

ASME Code
Requirement:

ASME Code
Requirement

From Which Relief

Is Requested:

List Of Items
Associatgg With
The Relief

Reggest:

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

Three (3)

Reactor Water Recirculation
(RECIRC) System, System 068

1 (one) Full Penetration'Piping to valve
Weld (Austenitic Stainless Steel)

ASME Code Class 1

2001 Edition, as amended by 10 CFR
50.55a(b) (2) (xv) (A) (2) and 10 CFR
50.55a (b) (2) (xxiv)

Code Case N-577, N-577-2500, Table I
R-A, Risk-Informed Piping Examinations

R1.16, Elements Subject to Intergranular
Stress Corrosion Cracking (IGSCC)

Code Case N-577, N-577-2500, Table I,
Examination Category R1.16, Requires
Volumetric Examination of 100 percent of
the Weld and Adjacent Base Material as
depicted in Figure IWB-2500-81c) .

Relief is requested from the Risk-Informed
Inservice Inspection Program, Code Case
N-577 requirement (Table I, N-577-2500)
Examination Category R-A, Item No. R1.16)
to perform essentially 100 percent
volumetric examination of the weld and
adjacent base material.

RECIRC System, Weld GR-3-63, Valve
to Pipe (28-inch NPS, Austenitic
Stainless Steel)

E1-3



Basis for Relief:

Al ternative
Examination:

Justification
For The Granting
Of Relief:

It is not possible to perform the volumetric
ultrasonic examination from both sides of

the weld due to the configuration of the
component. Also, because of a recent
requirement mandated by 10 CFR
50.55a(b) (2) (xv) {(A) (2)which states, "Where
examination from both sides is not possible
on austenitic welds, full coverage credit
from a single side may be claimed only after
completing a successful single sided Appendix
VIII demonstration using flaw on the opposite
side of the weld." Presently, there is no
Appendix VIII Program for cast austenitic
piping welds; therefore, only 75 percent
coverage can be claimed.

Under the previous ASME Section XI Code
requirements [i.e., prior to rulemaking that
added 10 CFR 50.55a(b) (2) (xv) (2)] UT coverage
attained would have been 100 percent.

The examination limitations for Weld GR-3-63
were due the configuration of the component,
valve to pipe. The performance of the
ultrasonic examination of the subject areas
to the maximum extent practical provides an
acceptable level of quality and safety since
the data obtained from the volume examined
provides sufficient information to judge the
overall integrity of the piping welds. A
detailed description of the UT examination
limitations are provided in Table 1.

None. 1In 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 aforementioned
valve to piping weld.

The weld was examined with the latest
ultrasonic techniques, procedures, equipment,
and personnel qualified to the requirements
of the Performance Demonstration Initiative
(PDI) Program, in accordance with the
requirements of the 2001 Edition, as amended
by 10 CFR 50.55a(b) (2) (xv) (A) and 10 CFR
50.55a (b) (2) (xxiv), of ASME Section XI,
Division 1, Appendix VIII as mandated by

E1-4



Implementation

Schedule:

Attachments:

10 CFR 50.55a(g) (4) and 10 CFR
50.55a(g) (6) (ii) (C).

An ultrasonic examination was performed on
the piping weld of the accessible areas to
the maximum extent practical given the
component configuration. Credit for the
one-sided only ultrasonic examination
provided 75 percent coverage because of

a requirement mandated in 10 CFR
50.55a (b) (2) (xv) (2), which states, "Where
examination from both sides is not possible
on austenitic welds, full coverage credit
from a single side may be claimed only after
completing a successful single sided Appendix
VIII demonstration using flaw on the opposite
side of the weld." Currently, there is no
Appendix VIII Program for cast austenitic
piping welds; therefore, only 75 percent
coverage can be claimed. Under the original
ASME Section XI Code requirements UT coverage
attained would have been 100 percent.

The performance of the ultrasonic examination
of the subject weld to the maximum extent
practical provides an acceptable level of
quality and safety because the information
and data obtained from the volume examined

is sufficient to judge the overall integrity
of the piping welds. The examination
limitation does not affect the sizing of the
previously recorded indication.

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

This request for relief is applicable to
the BFN Unit 3, Third Ten-Year ISI
inspection interval (November 19, 2005 to
November 18, 2015). The weld listed in
Table 1 was examined during the first
period (Cycle 12, i.e., Spring 2006) of the
Third Ten-Year ISI inspection interval.

Attachment A - 1 Drawing

Drawing 3-ISI-0328-C, Sheet 2
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Attachment B Examination Data
Report:

Weld Number GR-3-63 - Report R-031

El1-6



TABLE 1

WELD NUMBERS NPS '~ ISI DRAWING PERCENT UNIT/CYCLE REMARKS
COVERAGE
GR-3-63 28" 3*ISI—0328—C 75% 3/12 Limitations due to component

(RECIRC System)

E1-7

configuration and the new
requirements in 10 CFR 50.55a
(b) (2) (xv) (A) (2), which
requires UT of one-side of
austenitic welds to be
qualified to Appendix VIII
Program to claim full ASME
Code coverage.

At this time there is no
Appendix VIII Program for
single sided austenitic welds
nor is one planned for the
future. Also, the limitation
prevented scanning in both
axial directions.

Circumferential scans were
performed from both sides of
the weld centerline.
Therefore, only 75 percent
coverage can be claimed.



Attachment A

One (1) Drawing

Drawing 3-ISI-0328-C, Sheet 2
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Attachment B

Weld Examination Data Report:

Weld GR-3-63 - Report R-031
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TENNESSEE VALLEY EXAMINAT;%NDSUMMARY REPORT NUMBER:

AUTHORITY RESOLUTION SHEET 03/

PROJECT: BFN UNIT; 3 CYCLE 12 COMPONENT ID: GR-3-63
EXAMINATION METHOD SYSTEM: RECIR[1S1 DWG NO: 3-I51-0328-C-02
MT r_j| PT (] UT W VT [ CONFIGURATION: CATEGORY|

PROCEDURE: N-UT-6FJ REV 9¢ | TC: Nlf VLV TO P R-A
EXAMINER: EXAMINER; EXAMINER: EXAMINER:
sEnl V4 V4

Total coverage calculated to be apprommately 7 5’ %

15/ CodE FE WAS OBTAINVED DLE TO COMPONEAMT
CONF it uRATION (ONE S/bEN EAM),
EXAMNATION wiAS PERFORMED \wi174 A Y5 SHEIR

AD bO°RL 0/ ONE or/asmaL&m_Lamb_zm z)zzga:zr_us_,
CIREUM EERE s T1ILL ). L

2.5 %.43 ¥ BT = TOTAL VOLUME REQUIZED FOI ibb/ CDDE CoVERAGE
[ 96,87

UPSTREAM - 0. o -
1001 - (2.5widlhx 3 Jepih x B .

’7;«; Ada‘ta M SsME
% RPLILE, ﬁx&@ O36-03.

e -
RESOL Tlﬁ BY: ANW: (f Fn Ko .
/4 . |pare 37F00%
LEVEL TT_ DATE: 3/5/08 |LEVEL: ZL-DATE: 3/6/06 [Page: _1_OF 20

ACCESS: FORMS DATABASE R-10/04/01




0117
DIGITAL ULTRASONIC
TENNES§EE VALLEY CALIBRATION REPORT NUMBER:
AUTHORITY DATA SHEET . Koz)
PROJECT: B£a/ UNIT 3 CYCLE: 12 CALIBRATIONDATE: 2/s5/5(,
PROC.: aAJ-UT> (b REV: 8 TC /A CALIBRATION BLOCKNO.:;v@ g5 TEMP:7¢/ ‘F
INSTR. MFG: gaauToAmMER  DUE DATE: 8/5 £, | SIMULATOR BLOCK NO: g nip4 s
MODEUTYPE: ;< (0 M&TE NO: g 2(,305 | THERMOMTER S/N:£3995¢ DUE DATE: 94&4_
TRANSDUCER MFG:  RpTD COUPLANT, rRA4£, I BATCH: 25D
SIN Q0. (,52 SIZE: 20434 FREQ: 2.0 MHz EXAM TYPE: SHEAR[]  LONG] | RLY]
CABLE TYPE: Q-7 LENGTH: /' inches ANGLE VERIFICATION '
B TO LEMO BLOCK TYPE: goMPAS | SN G026 -83
DAC NOMINAL ANGLE: ¢,» | ACTUAL ANGLE: g9
100 INSTRUMENT SETTINGS
1.5 dgjL M A REFLECTOR REFERENCE MEMORY
80 b 4 M SCANDIRECT. | NTCH SDH SENSITIVITY NUMBER
" Gdut P AXIAL X | [ 75 B |GR 3(34orL
60 L CIRC | | AN/4 9B N
;- I RANGE: 2.65¢4" *INST. FREQ.: 2,2 Mhz
40 T PROBE DELAY: /2 25,2 | *RECTIFY: cyris byl
U VELOCITY: ,222¢ | DUAL[XION [ |OFF
0 D DISPLAY DELAY: & *REJECT: ¢ %
E *ENERGY: 4764 *DISPLAY START: /2
0 *DAMPING:  /mpe awms | DET: IPEAKIX] FLANK
*PRF MODE: AuTo HIGH| TCG:ON[] OFF[]
DISPLAY WIDTH: inches_3.& 5Y"
REF. REFLECTOR: / Zadivs, oy R OCAIN:dB 55 CALIBRATION TIMES
AMPLITUDE: 5o /. METALPATH: / 04" INITIALTIME: =<~ FINALTIME: j~efa
VERIFICATION TIMES | D920 | 2) B 4) [ 5. [ 6) 17 | 8 9)

* PDI QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2
OF THE APPLICABLE PDI QUALIFICATION IMPLEMENTATION PROCEDURE !
LINEARITY CHECK

SIGNAL 1 [100] 90 80 70 60 50 40 30
VERTICAL SIGNAL 2 SNlys | Yo | B35 |30 |25 | 2 | 1™
GAIN SET -6 dB -12dB SET +12 SET +6
ATTENUATOR AMP 80 32-48 16-24 20
SO 20 "]
COMMENTS: A¢7TEGVATIVE. (AL BLoCK wWAS WELDS/lT]bMS I‘XAMINED
(SED For CACIBRATIONS. GR - 3-6%

'V/ A W Wbbltolon DATE: 3/3.5/s6

LEVEL: -———- LEVEL: LEVEL PG. OF
//ﬂé A /0

) ral
MINER EXAMINER: REVIEWER: ANII:
Leu @f PSSR ~-W
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DIGITAL UL TRASONIC
TENNESSEE VALLEY CALIBRATION REPORT NUMBER:
AUTHORITY DATA SHEET Ko3/
PROJECT: gg,y UNIT 3 CYCLE: |2 CALIBRATION DATE: 2/5 /ot

PROC.: A-uT- @4/ REV: & TC. /A

CALIBRATION BLOCK NO. ;8 85 TEMP: 7y F

SIMULATOR BLOCK NO: ¢, 52 ¢, - 83

MODEL/TYPE:

THERMOMTER S/N: £ 29p5(, /DUE DATE: @/, /o6

DISPLAY WIDTH: inches 2.938 "

TRANSDUCER MFG: (gA  COMPG v COUPLANT,, A BATCH: 25b/
SN o FCYR 7 SIZE: 5p* s FREQ: .5 , MHz EXAMTYPE: SHE LONG[ ] RLLJ
CABLE TYPE: g(1nd gy ro LENGTH: ¢ inches ANGLE VERIFICATION
o pctol BLOCK TYPE: gamPAS S/N: 026 -83
DAC NOMINAL ANGLE: /s ACTUAL ANGLE: /u/ ¢f
100 INSTRUMENT SETTINGS
b 5M A RERLECTOR REFERENCE MEMORY
80 X M SCANDIRECT. | NTCH | SDH | SENSITIVITY NUMBER
P AXIAL L] 22 &
60 L CIRC O 10O [ n/ @1 N
I RANGE: 2.933" *INST. FREQ.: 2,26 Mhz «J’
40 T PROBE DELAY: (,. 2253 *RECTIFY: £)L "
sbif Romb BV U VELOCITY: 1235 - DUAL L] ON l§ OFF
20 "ol D DISPLAY DELAY: o *REIECT: o . %
E *ENERGY:  //1GH ~ *DISPLAY START. P v
0 *DAMPING: /o0 owms » | DET: _JPEAKD{ FLANK

REF. REFLECTOR: 15 gd# Ropwwas GAIN: dB 2.2

OFFB

TCG: ONL_]

*PRF MODE:

CALIBRATION TIMES

AMPLITUDE: 25 ¢, METAL PATH: / 0/8" v

INITIAL TIME: 734 FINAL TIME: /535"

VERIFICATION TIMES | D965 | 2) [ 3)

4) 15 6) [ 7 [ 8) [ 9

* PD1 QUALIFIED INSTRUMENT SETTINGS:
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2

OF THE APPLICABLE PDI QUALIFICATION IMPLEMENTATION PROCEDURE !

LINEARITY CHECK
SIGNAL 1 | 100] 90 80 70 60 50 40 30 20 10
VERTICAL SIGNAL2 |50 |45 |4 | 85 | 3o |25 20| 15 | 10
GAIN | SET -6 dB -12dB SET +12 SET +6
ATTENUATOR 32-48 16-24 20

I,

20

WELDS/ITFMS EXAMINED

o

COMMENTS: f)reouAtive AL Blout WAS
wSED FOR (ALIRIZATION, GK 3- b3
—

EXAMINER: EXAMINER: REVIEWER: ANIL:
ArLen) SENSEA] N // oy 4 J%%{
QL /A e Stei DATE: 3/73p /¢
LEVEL: LEVEL: LEVEL;,, DATE; PG., OF

I / tho | 2 /0
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TENNESSEE VALLEY | MANUAL ULTRASONIC REPORT NUMBER
AUTHORITY PIPING EXAMINATION Eog /
DATA SHEET

PROJECT:_BFN
SYSTEM RECIR
WELD IL.D.:_GR-3-63

UNIT/CYCLE ___ 3/]2

EXAMINATION DATE__3/5/0&

START TIME;_B45 ENDTIME: 255

EXAM SURFACE [JID XOD

CONFIG.: __ VLV TO P
0 MATERIAL TYPE: []JCS XSS [JCSCL []CCSS
FLOW SURFACE TEMP. _ 82, PYRONO. E2%9%5S6
PROCEDURE: N-UT-64 REV: gp% TC: _N/ EXAMINATION ANGLE 45 DEG.| oo DEG.}
Wo REFERENCE: ___\,/£. D AXIAL SCAN SENSITIVITY| 3¢/ dB| a8
Lo REFERENCE: T CIRC. SCAN SENSITIVITY | 3¢/ dB| A} g
IND|_L (in) FROM REF. AT MAX AMP MAX | EXAM{ \om. | i |INDICATION INFORMATION:
NO. AMP 1 NO. | N TYPE, DAMPING, ETC
L1 | LMax| L2 [W MAX |MP MAX [DMAX |o, pac| 3.14 G. ' ' )
D MOTIREQORD ANY NUTA- H | 45 OX%| see Remaexs
on| PREVIOVS i 1cATIOW, 5 |45 X
COMPAREY Rresurrs |wirik S 4 | bo [ | see REMARK S
DaTH. L |45 | W
O
O

REMARKS/LIMITATIONS ONE _SIDED ExAM Due To COMPONENT CoNFIGURATION.

L 1GSCC EXAmivATION PREVIOUSLY TECORNED WAS VEUFACD , FURTHER DATA

Ohl INDICATION T Fpbdlows FROM TVA Lever STIT .,

EXAMINER: ﬁgg En ;!é! ISEN LEVEL:_Jj

LEVEL: N/A

IREV[EWED BY: WW\ LEVEL: _-ZZL: DATE:;%&

J&XAMINER:

N A

ACCESS: FORMS DATABASE 10/18/01

ANII:

DATE: }./3 0/0(!

pace_7_or /O




0120

TVA WALL THICKNESS REFORT Ho:
PROFILE SHEET Roz/
. PROJECT:__BFN WELD NO: ___GR~-3-63
UNIT: 3 /12 SYSTEM: B ECIRC
Record Thickness Measurements As Weid * Weld Edge
Indicated, including Weld Width, Centerline |
Edge-To-Edge At 0° |<-—-—2 5" ::: —|
Position 0° |90°]180°| 270" E
[ |NvA /|
B |z l\/// —— Side —— Side
3 lz2 ///i
(4] L2z} A
Gl lhzo 'ﬂﬂ"’
CROWN HEIGHT: _GROUND FLUSH 'DIAMETER: . 28"
CROWN WIDTH: .50’ WELD LENGTH:____ B

CONTouR

@ .- —— e S L P

tever LEVEL: ﬂ— DATE: 3%/06 DATE L —
DATE: 3 /5/0b paGE_ S o O

TVA 19668 (NP-5-89) 1-108-999-44
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v
TENNESSEE VALLEY EXAMINATION SUMMARY
AUTHORITY AND REPORT NUMBER:
RESOLUTION DATA SHEET LoO3!
PROJECT: BFN  UNIT: 3 CYCLE: 12 COMPONENT ID: GR-3-63
EXAMINATION METHOD SYSTEM: Recirc | ISIDWG. NO. 3-iS1-0328-C-02
Mt ] | PT L] UT vT L] CODE CLASS: 1 | CATEGORY: E
PROCEDURE: N-UT- {5 | REV4 TC:NA COFIG.: | VLV TO Pipe
EXAMINER: EXAMINER: EXAMINER: EXAMINER:
M7 WELeH /% ,%4
LEVEL: ZZ_-

This report contains the data generated from the through wall sizing

ultrasonic examination of weld GR-3-63. This data suppliments the detection

examination for the same component.

As required by IWB-2420(b) a successive examination of this componen

t

was performed. The dimensions of the IGSC crack have remained essentially

unchanged (i.e., length and through wall dimensions). This exam satisfies

the completion of sucessive examinations per IWB-2420(c). The succesive

exams and this exam documented the following dimensions:

Cycle8 Cycle9 Cycle 10 Cydle 12
Length 17" 1.7" L7 17"
Thru-wall 20" 20" 20" 20"

The exam was performed using PDI qualified personnel, equipment and

techniques required by PDI Procedure PDI-UT-3, revision C and it's

associated Tables. This procedure is implemented through TVA/ISO

procedure N-UT-65, revision 4.

This exam salisfies the requirements of NUREG 0313 and BWRVIP-75.
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ENCLOSURE 2

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI, INSERVICE INSPECTION (ISI) PROGRAM
(THIRD TEN-YEAR INSPECTION INTERVAL)

REQUEST FOR RELIEF 3-ISI-23

(SEE ATTACHED)
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TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI,INSERVICE INSPECTION (ISI) PROGRAM
(THIRD) TEN-YEAR INSPECTION INTERVAL)

REQUEST FOR RELIEF 3-ISI-23

Executive

Summary: This request for relief addresses nine (9)
.Reactor Pressure Vessel (RPV) nozzle-to-vessel
full penetration welds and seven (7) nozzle
Inner Radius Sections. The design
configuration of the RPV nozzle-to-vessel and
inner-radius welds precludes a 100 percent
ultrasonic (UT) examination of the required
volume for the full penetration welds of the
nozzles listed in Table 1. These examination
limitations occur when the ASME Section XI,
2001 Edition, in accordance with 10 CFR
50.55a (b) (2) (xxiv) and, as amended by Sections
10 CFR 50.55a(b) (2) (xv) (B) through 10 CFR
50.55a(b) (2) (xv) (G), and 10 CFR
50.55a(b) (2) (xvi) (A), 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 maximum extent
practical, within the limitations of design,
geometry, and materials of construction of
the components in accordance with 10 CFR
50.55a(qg) (4) .

A UT examination was performed on accessible
areas to the maximum extent practical given the
physical limitations of the subject welds. The
subject welds were examined with the latest
ultrasonic technigques, procedures, equipment,
and personnel qualified to the requirements of
the Performance Demonstration Initiative (PDI)
Program, as mandated by 10 CFR 50 55a(g) (4) and
10 CFR 50.55a{g) (6) (ii) (C}). The design
configuration limits UT examination of the RPV
nozzle-to-vessel weld coverage (percentage) to
that 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
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Unit:

System:

Components:

ASME Code Class:

ASME Section XI

Edition:

ASME Code Table:

Examination

Categogx:

performance of the UT examination of the
subject areas to the maximum extent practical
provides an acceptable level of quality and
safety since the data obtained from the volume
examined provides sufficient information to
judge the overall integrity of the welds.
Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), TVA requests that relief be
granted for the BFN Unit 3, Third Ten-Year ISI
inspection interval.

The 2001 Edition, in accordance with 10 CFR
50.55a(b) (2) (xxiv) and, as amended by Sections
10 CFR 50.55a(b) (2) (xv) (B) through 10 CFR
50.55a(b) (2) (xv) (G), and 10 CFR
50.55a(b) (2) (xvi) (A), ASME Section XI, Table
IWB-2500-1, Examination Category B-D, Item No.
B3.100, requires a volumetric examination of
the reactor pressure vessel nozzle inner radius
section.

In accordance with ASME Code Case N-648-1, TVA
performed an enhanced Visual (VT-1) examination,
capable of a 1-mil resolution, in accordance
with ASME Section XI, VT-1 requirements for the
following nozzle inner radius sections; NI1A,
N2B, N2D, N2F, N3B, N5A, and N8A.

Three (3)
Reactor Pressure Vessel (RPV), System 329

Nine (9) RPV Nozzles full penetration welds and
seven (7) Inner Radius Sections as listed in
Table 1

ASME Code Class 1 (Equivalent)

2001 Edition, in accordance with 10 CFR
50.55a(b) (2) (xxiv) and, as amended by Sections
10 CFR 50.55a({b) (2) (xv) (B) through 10 CFR
50.55a(b) (2) (xv) (G), and 10 CFR
50.55a(b) (2) (xvi) (A), by following the Electric
Power Research Institute’s (EPRI) Performance
Demonstration Initiative (PDI) processes.

IWB-2500-1

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

ASME Code
Requirement:

ASME Code
Requirements

From Which Relief
Is Requested:

List Of Items
Associated With

The Relief Request:

B3.90,
B3.100,
Section

Reactor Vessel Nozzle-to-Vessel Welds
Reactor Vessel Nozzle Inside Radius

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).

ASME Section XI, Table IWB-2500-1, Examination
Category B-D, Item No. B3.100 requires a
volumetric examination of essentially 100
percent of the nozzle inner radius area as
depicted in Figure IWB-2500-7(a).

Reference ASME Code Case N-648-1, Alternate
Requirement For Inner Radius Examinations of
Class 1 Reactor Vessel Nozzles Section XI,
Division 1.

Relief is requested from the requirements

of ASME Section XI Code, Table IWB-2500-1,
Examination Category B-D, Item No. B3.90 to
perform essentially 100 percent volumetric
examination of weld and adjacent base material
and Item No. B3.100 to perform essentially

100 percent volumetric examination of the
nozzle inner radius section.

N1A
N1A
N2B
N2B
N2D.
N2D
N2F
N2F
N3B
N3B
N4B
N4C
N5A
N5A
N8A
N8A

RPV
RPV
RPV
RPV

Nozzle~-to-Vessel Weld
Inner Radius Section
Nozzle-to-Vessel Weld
Inner Radius Section
RPV Nozzle-to-Vessel Weld
RPV Inner Radius Section
RPV Vessel-to-Nozzle Weld
RPV Inner Radius Section
RPV Nozzle-to-Vessel Weld
RPV Inner Radius Section
RPV Nozzle-to-Vessel Weld
RPV Nozzle-to-Vessel Weld
RPV Nozzle-to-Vessel Weld
RPV Inner Radius Section
RPV Nozzle-to-Vessel Weld
RPV Inner Radius Section
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Basis For Relief:

The design configuration of the RPV
nozzle-to-vessel welds precludes a UT
examination of essentially 100 percent of
the required volume. The component design
configuration limits UT examination coverage
of the welds to the percentages shown in
Table 1.

Visual examination of the inner radius section
for the above nozzles is limited because the
reactor internal piping configuration prevents
placement of the camera in all positions
necessary to examine the surface M-N [See
Figures IWB-2500-7(a) through (d)] over the full
circumference. This prevents the examination
from obtaining essentially 100 percent coverage.

A detailed description of the examination
limitations 1s provided below:

e N1 nozzles (2), RECIRC Outlet and N3 nozzles
(4) , Main Steam Outlet

There are no thermal sleeves or piping inside
the nozzles, they are of sufficient size to
perform visual examination on the majority of
the nozzle bore region. However, to achieve
enhanced visual examination criteria the
underwater camera would need to be placed
inside the nozzle opening and using
conventional underwater camera and fixtures,
it is not possible to maintain required camera
angle to fully examine the inner most portion
of the nozzle bore. Therefore, for the
examination of the recirculation outlets

(N1 nozzles) and the main steam (N3 nozzles),
less than 100 percent examination volume was
achieved. The estimated examination coverage
for these nozzles was 90 percent of the
required volume.

e N2 nozzles (10), RECIRC Inlet Thermal Sleeve
and Jet Pump Riser Piping

The inaccessible area is the inside bend
radius of elbow at approximate clock positions
11:00 to 1:00, and at the bottom outside
diameter bend of the elbow at approximate
clock positions 5:00 to 7:00. The limitations
are due to the proximity of the of the jet
pump risers.
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Al ternative
Examination:

e N5A and NS5B, Core Spray Nozzles

Core spray thermal sleeve and tee box and
feed water sparger. Feedwater spargers

are located above the core spray nozzle and
the configuration of the core spray thermal
sleeve and tee box prohibits placement of
the camera 360 degrees around the nozzle.
The limitations are at the top position at
approximate clock positions 10:00 to 2:00,
and the bottom position at approximate
clock positions 4:00 to 8:00.

e NB8A and N8B nozzles, RECIRC Instrumentation

Twelve instrumentation lines pass through the
vessel wall into the vessel. The core shroud
support plate is located directly beneath the
nozzle preventing placement of the camera

from approximate clock positions 4:00 to 8:00.

In lieu of the Code requirement for essentially
100 percent volume UT examination on the

nozzle to vessel weld, TVA proposes a UT
examination of accessible areas to the maximum
extent practical given the component design and
configuration of the RPV nozzle-to-vessel
welds.

For the RPV inner radius section in accordance
with Code Case N-648-1, in lieu of a UT
examination, a visual examination with enhanced
magnification that has a resolution sensitivity
to detect a 1-mil width wire or crack,
utilizing the allowable flaw length criteria of
Table IWB-3512-1 with limiting assumptions on
the flaw aspect ratio was performed.

The provisions of the 2001 Edition, in
accordance with 10 CFR 50.55a(b) (2) (xxiv)
and, as amended by Sections 10 CFR
50.55a(b) (2) (xv) (B) through 10 CFR
50.55a(b) (2) (xv) (G), and 10 CFR
50.55a(b) (2) (xvi) (A), of Table IWB-2500-1,
Examination Category B-D, continue to apply
except that, in place of examination volumes,
the surfaces to be examined are the external
surfaces shown in the figures applicable to
this table.
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Justification for

The Granting of
Relief:

The estimated enhanced remote visual (VT-1)
examination coverage achieved for each nozzle
is provided in Table 1.

(1) The design configuration of the subject
nozzle-to-vessel welds precludes UT examination
of 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. 1Insulation
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
design modifications. The physical
arrangements of the nozzle-to-vessel welds
preclude UT examination from the nozzle side.
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.

Scanning from 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 welds
where practical. Experience from the automated
UT examinations performed at other BWRs from
the inside surface has shown that the nozzle-
to-vessel weld coverage would not be greatly
improved even if performed from the inside
surface utilizing the current state-of-the-art
techniques.

The configuration of the nozzle-to-vessel welds
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. The areas receiving
little or no examination coverage are located
toward the outside surface of the reactor
vessel in the general area of the nozzle
outside blend radius.
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The blend radius 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.

The subject welds were examined with the latest
ultrasonic techniques, procedures, equipment,
and personnel qualified to the requirements of
the Performance Demonstration Initiative (PDI)
Program, in accordance with the requirements

of the 2001 Edition, in accordance with 10 CFR
50.55%a(b) (2) (xxiv) and, as amended by Sections
10 CFR 50.55a(b) (2) (xv) (B) through 10 CFR
50.55a(b) (2) (xv) (G}, and 10 CFR
50.55a (b) (2) (xvi) (A), by following the Electric
Power Research Institute’s (EPRI) Performance
Demonstration Initiative (PDI) processes.

(2) Radiographic examination as an alternate
volumetric examination method was determined to
be impractical due the 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 cutside 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 an

UT examination of essentially 100 percent of
the nozzle-to-vessel full penetration welds
and a 100 percent enhanced remote Visual VT-1
with 1-mil wire resolution on the inner radius
section, 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 an 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.
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Accordingly, pursuant to 10 CFR
50.55a(g) (5) (iii), TVA requests that relief
be granted for the BFN Unit 3, Third Ten-Year
ISI inspection interval.

Implementation

Schedule: This request for relief is applicable to the
BFN Unit 3, Third Ten-Year ISI inspection
interval (November 19, 2005 to November 18,
2015). The nozzle-to-vessel welds listed in
Table 1 were examined in the first period
(Cycle 12, i.e., Spring 2006) of the Third
Ten-Year inspection interval.

Request for Relief 3-ISI-23 is consistent with
BFN Unit 3 Second Ten-Year inspection interval
requests for relief 3-ISI-7, Revision O,
3-I8T-14, and 3-ISI-15 submitted by TVA
letters dated March 26, 1999, and May 9, 2003
respectively. NRC approved these requests by
letters dated August 2, 1999, and February 11,
2004.

References: TVAN Nondestructive Examination Procedure
N-GP-31, “Calculation Of ASME Code Coverage
For Section XI, Appendix VIII Ultrasonic
Examinations.”

Attachments:

Attachment A - 4 sketches

Sketch SK-B3001, Reactor Pressure Vessel
Assembly

Sketch SK-B3017, N1 RECIRC Nozzles

Sketch SK-B3018, N2 RECIRC Inlet, N3 Main
Steam, N4 Feedwater and N5 Core Spray Nozzles

Sketch SK-B3019, Jet-Pump Nozzles N8

Attachment B Examination Data

Reports:

N1A-NV - REPORT R-079
N1A-IR - REPORT R-057
N2B-NV - REPORT R-080
N2B-IR - REPORT R-057
N2D-NV - REPORT R-081
N2D-IR - REPORT R-057
N2F-NV - REPORT R-082
N2F-IR - REPORT R-057
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N3B-NV
N3B-IR
N4B-NV
N4C-NV
N5A-NV
N5A-IR
N8A-NV
N8A-IR

REPORT
REPORT
REPORT
REPORT
REPORT
REPORT
REPORT
REPORT
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TABLE 1

WELD NUMBERS NPS Cycle ISI DRAWING PERCENT Remarks
NIA-N/V .
(Recirc Outlet) 28" 12 3-ISI~-0328-C 22% No transverse

scans were
performed from
the nozzle side

NIA-IR

(Recirc Outlet) 28" 12 3-ISI-0328-C 90%

N2B-N/V

(Recirc Inlet) 127 12 3-ISI-0328-C 42% No transverse scans
were performed from
the nozzle side

N2B-IR

(Recirc Inlet) 12" 12 3-IS1-0328-C 40%

N2D-N/V

{Recirc Inlet) 12”7 12 3-ISI~-0328-C 42% No transverse scans
were performed from
the nozzle side

N2D-IR

(Recirc Inlet) 127 12 3-ISI-0328-C 40%

N2F-N/V

(Recirc Inlet) 12" 12 3-ISI-0328-C 42% No transverse scans
were performed from
the nozzle side

N2F-IR

(Recirc Inlet) 12" 12 3-1IS1-0328-C 40%

N3B-N/V .

(Main Steam) 26" 12 3-ISI-0329-C 36% No transverse scans

were performed from
the nozzle side

E2-11



WELD NUMBERS

NPS

Cycle

ISI DRAWING

PERCENT

Remarks

N3B IR (Main Steam)

N4B-N/V (Feedwater)

N4C-N/V (Feedwater)

N5A-N/V (Core Spray)

N5A-IR (Core Spray)

N8A-N/V (Recirc Inst.)

N8A-IR (Recirc Inst.)

26"

12"

12"

10"

10"

4"

4"

12

12

12

12

12

12

12

3-ISI-0329-C

3-ISI-0327-C

3-ISI-0327-C

3-IS1-0220-C

3-ISI-0220-C

3-ISI-0411-C

3-ISI-0411-C

E2-12

90%

39%

39%

38%

40%

64%

40%

No transverse scans
were performed from
the nozzle side

No transverse scans
were performed from
the nozzle side

No transverse scans
were performed from
the nozzle side

No transverse scans
were performed from
the nozzle side



Sketch SK-B3001,

Sketch SK-B3017,

Sketch SK-B3018,

Sketch SK-B3019,

Attachment A

Four (4) Sketches

Reactor Pressure Vessel Assembly

N1 Recirculation Nozzles

N2 Recirculation Inlet, N3 Main Steam,
N4 Feedwater, and N5 Core Spray

Nozzles

N8 RECIRC Instrumentation Nozzle



‘N7 -TOP_HEAD.
z

ING INSTRUMENTATION=
c . NQZZLE R

RL VESSCL ASSEMGLY.

. REFUEL SUPPORT.
CSKIAT

TEaM QUTLET
NQZZLE

M12 _.INS Y‘RUHENTATION
. . HNOZZLE

149 CRO’ HYD SYSTEM
© RETURM NOZZLE

SRR SRERRRNSRAS
86 | BRONNS FERRY. e S5

=
-] a@a-53

ACTIVE FUEL:LEMGTS
CBELTLINE- REGION)

ATION
ZILE.

b SrELL
COURSE.
Lt SC1

@ LIOUID.POISON
- CONTRDL NOZZLE- - -

SHAUL (NOT . BE"USED. FOR FABRICAVION/ LNS TAY LA 1ION.

THIS SFETCH. 15 FO!

wOIE:

‘REFERENCE B8V ORAVING

“arpRgveD NG i
A HOOPER N DA - o

REPARED
M MCLAVERTY

REY |-DaTE
-0 1m0

K. TROTTER Mo

SK-B3001



LTOEH-XS

.0 -]

.;6-!-;!

- AIH3AVIIR W

- 03Y¥dIdd -

530004 4 | Z¥ [6311001 "
33A0uddY | 1INI| O3N3IA3H

NI

G803y 35v313H HIL3NS

A
7

REFEHENC X B&H DHAUING NO.131839€-4 tDETAIL B)

AND'ND.151B66E-0 FOR FORGING CONFIGURATION:

NOZZLE FURG[NG .

MN-ges

AS!M 4508 cu .

127 MEASURED
CENTER OF HOLE

10:25-29/32°
(NOM1 -

NOTE: THES SRETCH IS FOR ISI PRUGRAM “USE- DNL AND
. SHALL HOT BE USED FOR. FABF\[CHION/INS]_LLATION

'Aea 5306

- | reocct

| omowns FERRY 3| vewoe

REC[RCULHIW WILEY NUZZLE- 18

5K Bséx7




8T0€d-XS

C Q.

£6-62-1T

HIAVIOH W

/831108075

[)43400H" B, | £

(24" 03A0NdaV | LINI [ D3A31A3L

080334 3SVI V30 HOLANS T 0

— 2" REASURED A1
CENTER OF HOLE

< WZILEID. -
“USEE TABLE 01 -

Sl et =—3/16° CLADOTNG (NAN) -
: VB MIN -

NOZZLE FORGING .
ASIN- 2S8R CL2 -

. 'NDZZLEDESCAIPTION
CRECTRCULATION INLET .
“STEAM QUTLET. -
- FEEDUATER .INLE
CORE" SPRA

Y PLANT MODIF ICATION

REFERENCE BEW DRAWING NO.131839E-4 (DETAIL B)
S ST AND WD, 151866E-0 :

T-rmuecr UhE

‘BAGKNS FERRY 3] w0 sem e

IEIEH MO

wowanss - | SeB018 -

"NOTE © THIS SKE TG 15 FORITSI. FROGRAM USE oLy ang -~ . |
SHALL MDT BF USED FOR FABATCATION/INSTALtATiON: .- ]A




6 TOEE-MS

26-52-11

T KIMIAVIIW. N

03Wvdikd

4300+ u ] LN usx_muf:x

[ AN a3rouddv. | 1INI|03A31A3Y

G¥033Y 3SV3T3I HILING:

g WD 1D

e 1D: -3 jjlls__-'—.—!.—-f 7/

©3/16 CLADDING {NOMINAL
1/8 HIN.. -

: m[s SKETCH 1S FOR 151 PROGRAM

VELD DEHIL JET PUMI
INSIRUFENTMIDN No22k

BRONNS FERRY 3|.-

T A
-'BE. USED FOR FABR[CATION/[NSHLLAHO .




Attachment B

Weld Examination Data Reports:

N1A-NV
N1A-1R
N2B-NV
N2B-1R
N2D-NV
N2D-IR
N2F-NV
N2F-IR
N3B-NV
N3B-IR
N4B-NV
N4C-NV
N5SA-NV
N5A-IR
NBA-NV
N8A-IR

Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report

R-079
R-057
R-080
R-057
R-081
R-057
R-082
R-057
R-083
R-057
R-085
R-087
R-088
R-057
R-089
R-057



Weld Examination Report R-079
N1A-N/V

RECIRC Outlet Nozzle



CS01V0  poAH

X EXAMINATION SUMMARY
AREVA -
Summary No.: U3C12-N1A-NV Examination Data Sheet : N1A-DS01, N1A-DS02 | Fxam Date: 3/10/2006
Customer: Browns Ferry Unit 3 U3C42 Examination Methods: Ultrasonic
System / Component ID: Recirculation Outlet/N1A-NV Examination Procedures: 54-1S1-850-03' N-UT-78-03
Component Description: Nozzla to Vessel Weld Modeling Number: IR-2003-19 Section 2
Calibration Sheets No(s):
N1A-CS01 N1A-CS504
Examination Category: B-D N1A-CS02 N1A-CS05
N1A-CS03
ISO ! Drawing: N1/3-1S1-0328-C Examination [ No Reportable Indications
Results:
Framatome ANP Safety Document Change Notices: ] Reportable Indications
*SDCN: 30-5037583-00 *SDCN:30-9011321-00 O Geometric

*SDCN: 30-9015396-00

Summary: %, TVA PR munbins 79373 dud 77581, Hoaic wilotn 3/5/06

Manual ultrasonic examinations were performed on the referenced weld H_uring Browns Ferry Unit 3 U3C12.

In accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave exémihéfiohs were perfbrmed from the vessel
’surface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

in accordance with UT Procedure 54-1S1-850-03 and the referenced TVA/EPRI modeling the following additional
examinations were performed. These examinations also resulted in no reportable indications.

Recirculation Inlet (N2) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface
60° Shear +(60 to 78) Vessel
43° Shear +106 Blend

21% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketch for a description of the scanning volume, examination coverage and scan
limitations.

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved lo the maximum extent possible. Radial
examinations of the outer 85%t were limited to 25.76% volumetric coverage due to nozzle blend radius interference.

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

This examination satisfies the requirements of ASME Sec. XI (2001 Edition with 2003 Addenda), Category B-D, for item
number B3.90, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec XI, Appendix Vil qualified
personnel, procedures, and equipment as amended by the Final Rule. =

4 4

Prepared By: George Chapman LVII Date: 3/10/2006 | Reviewed By: Adam A, Copti LVl Date:3/27/2006
ign: é; e /é 2;. o Ses0-% Sign: ena (P

Customer: Matt Welch 7 ) 25/9/06 Date: h
Sign: %?' WLoleh s ¥/ ™ REM et j& 6 /b

51-9015478-000 Section 5 Tab B Page 1 of 10
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AN

A

AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 3/10/06 20:30

Examination Data Sheet No.:N1A-DS02

Iso / Drawing: N1/3-1S1-0328-C

Calibration Sheet: N1A-CS03,N1A-CS04
N1A-CS05

Wo: Nozzle BossTo Blend Radius

Exam Angle: 43°S, 60°S

Customer: Browns Ferry Unit 3

System / Component I.0.: RPV Nozzle N1A

Lo: TDC

Procedure No.: 54-1S1-850-03

Component Description: 28" Recirculation Outlet Nozzle to Vessel Weld Exam Surface: CD  Inner 15%
. Copnibar

= Counter Clockwise _ - . Lfe
cow = Clackwise ng = Eeng?mmg Back Reflection
cw = Depth = -psteam
D =D ' TWD = Through Wall Dimension Pt

= powns ream Wmax = Dist From CL at Max Amplitude ,|
DS = Half Max Amplitude - e B

. Wi = Dist From CL at Specified % of e
HMA = Dist From Ref Pt at Max.
Lmax  Amplitude Dac (Forward) g \»'-‘IL
L1-L2 = End Point 182 (Lateral w2 = Dist From CL at Specified % of Bonc F] é

Dac (Backward)
Movement) L2
US DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions
IND % FORWARD BACKWARD Comments
#
cwsocw | pac D IWMax | LMax |yl w2 D2 t1 o1 | 2] o2
NO RECORDABLE INDICATIONS
Notes:
1. Search unit orientations: Tangential
2. Examination limitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Workshests.
Examiner: Tommy Brown Level. I Date: 3/10/06 Examiner: NIA Level: Date: Revieweg: Adam Conti Level: 1l Date:3/27/06
/ v

ANII Reviey”

N

Yo Pt

Date:

8/b/0b

~

51-9015478-000

Section 5 TabB

Page 2 of 10

.

o
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AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 03/10/2006 17:30

Examination Data Sheet No..N1A-DS01

Iso / Drawing: N1/3-{S1-0328-C.

Calibration Sheet: N1A-CS01, N1A-CS02

Wo; Nozzle Boss To Blend Radius

Exam Angle: 60RL

Customer: Browns Ferry Unit 3

System / Component |.D.: RPV Nozzle N1A

Lo: TDC

Procedure No.: N-UT-78-03

Component Descrigtion: 28" Recirculation Outlet Nozzle to Vesset Weld

Exam Surface: 00 Zone 1 2

= Counter Clockwise Ol

= = P : e
cow = Clockwise EgR : 5:22{1:2:“2 Back Reflection
gw f ED)epl: - TWD = Through Wall Dimension f“
DS - HO:I:NT em litude Ymax = Dist From CL at Max Amplitude

= naiy Max Ampliu W1 = Dist From CL at Spscified % of =
HMA = Dist From Ref Pt at Max. Dac (Forward) v
Lmax Amplitude = o . t &
[1-L2 =End Point 182 (Lateral w2 Dist fg‘;’c“kj';g‘) Specified % of L M

Movement) o

Us DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions
IND % FORWARD BACKWARD Comments

# (]
CwW/CcCW | pac D | WMax| LMax | D1 w2 p2 | wt | bt |2 | o2
" NO RECORDABLE INDICATIONS None

Notas: P

1. Search unit orientation: radiat and circumfé@ntial. Circumferential scans performed with + 10° tangential skew.

2. Examination limitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets.

Examiner: George G.Chapman Lavel: Il  Date: 03/10/06 | Examiner: N/A Level: Date: Level: lll Date:03/27/06
ANl Reviéw: 4 Date:
o A Js/0h
51-9015478-000 Section5 TabB Page 3 of 10




AN RPV Nozzle-To-Shell Weld
Ultrasonic Examination Limitation and Coverage Worksheet
AREVA g
Utility: TVA I Plant: BFN3 Unit: 3 Weld ID: N1A Date: 03/27/06 | Summary Ne: U3C12-N1A-NV

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.

A T o Coverage obtained during axial scans is typically limited due to

—— "Qifter8ss 1t nozzie configuration.
g In the circumferential scan direction the outer 85%-t is examined
with the same vessef procedure as above and typicalily limited
due lo 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 _."SCJrcumﬁemntlal Scans S
. = “10D%-t - SR __inner 5%t P . Qmﬂ‘aﬁ‘&ﬁ R
Examination Procedure N- UT-78-03 ’ Exammatlon Procedure: 54- lSI-850-03 Examlnatlon Procedure N-UT-78-03
“Required Examination Volume: 61.951%inches | lnner 15%-t Examination Volume: 5.5921inches. °Quter 85%-t Examination Volume: 56.35934°inches.
60°RL axial scan limited: DdYes [JNo “Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: [XIYes [ INo
Description of Limitation: Nozzle Blend Radius lnner 15%-t Exam Limited: [Yes [XINo Description of Limitation: Nozzle Blend Radius (o]
BTotal Ag(,ial Volume Achieved: 26.1105° inches | Description of Limitation: N/A "Outer 85-t% Volume Achieved: 0.8415%inches o
o Finner 15%-t Volume Achieved: 5.59211%nches. fa=)
CPercentage of Axial Coverage: 32% 7 " “Total Circumferential Examination Coverage: 10% - ':\1
: B+AX100=C (F+H)+A=J o
Combined Axlal and Circumferenitial Weld.Covera 710
‘Total Examination Coverage: 21%
(C+H+2=1L @
Prepared by: Bret Flesner Date: 03/27/06 | Reviewed/by: Adam Contl Date:03/27/06 | ANIl Review: Date: \Qi

ﬁ/ﬁﬂ' W /-ﬂ»-/ w /77

S~ 51-9015478-000 Section 5 Tab B Page 4 of 10
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A

AREVA

RPV Nozzle-To-Shell Weld

Ultrascnic Examination Limitation and Coverage Worksheet

Utility: TVA [ Plant: BFN3

I Unit: 3

Weld 1D: N1A

Date: 03/27/06 ' Summary Ne: U3C12-N1A-NV

Tangentiat and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

60°RL radial and tangential scans were performed
from the shell surface. :

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second precedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resulting in
21% coverage.

N1 Nozzle-to-Shell

== Tangential (Circumferantial} Scan
= Radial (Axial) Scan

/

Prepared by: Bret Flesner Date: 03/27/06

JM/ M

Review!

y: Adam Conti

-
[ 2%

Date:03/27/06

ANl Review:

/j A Flrd_6/b/u

Date:

51-8016478-000

Section 5 TabB

Page 5 of 10
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AREVA

UT CALIBRATION DATA SHEET

Customer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.:

N1A-CS01

System / Component I.D.: RPV Nozzle N1A

Component Description: 28" Recirculation Outlet Nozzle to Vesse! Weld (Zone-1 Examination)

iSO / Drawing No.: 3-1S1-0328-C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 28" Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer ] Model: USNS58L Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 010000 Model: TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 81° | Temp (F) Comp.: 78°
Delay: 14.000 pS | Range: 8.0 Config.: Dual Mode: Long. Thermometer No.; VH- 9571
Each Major Screen Div. #: 0.8 Nominal Angle:  60° Measured: 61° Couplant: Ultragel Il | Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR

Filter: Full Wave | Reject: 0%

Cable Type & Length: RG-174/ 25’

Serial No.: NA

@

Damping: 1 K | Freq (MHz): 2.25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors NA NA
Pulse Amp: Fixed | Pulsar: High ! e ) Sweep Position NA NIA
Reference Sensitivity:  59.0 dB 100 — T ] || Stanal Amp (%) NA N/A
Scan Sensitivity: 75.0 dB ‘ %0 ¢ | ; : 1 -] ' cain 0B (@B): NA N/A
| )| e | |
Y S Probe Squint Angle 3°
60 I - | Probe Focus: FD ~2.70"
CALIBRATION CHECK 50 , , |
Date/Time OK Initials 40 T | T
Initial Cal: 310061700 | X | 44c | | 0 : | l
Init. Sim. Cal: N/A NA || 20 r
Intermediate: N/A NA | |10 ‘
Intermediate; NiA N/A 0 T = ‘ o 0 DEGREE WELD THICKNESS ONLY
Intermediste: NIA NIA 0 123 45 6 7 8 9 10 component: N/A
Intermediate: NIA N/A BM:  NA | naz:  wA
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sine of | ¢;1 weld: N/A
- the Nominal ID/OD ratio?
Final Cal: 31006 1845 | X | £4C CJYES [ONO [J N/A | Component: NiA
Beam Direction on Calibration Block 0 Deg. Axial Circ BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1/4T SDH
Sweep Position / Depth in Inches 3.6
Amplitude in % 80%
Gain in dB 59.0 dB
Notes: The 60° Zone-1 ultrasonic examination.
g;aminer: George G Chapman gxaminer: N/A Level: NA Date: N/A
H H . ign: H ate:
ngrr Oﬂa M4 2 Level: Il Date: 3/10/06 A::R- | . evel
e gy A Level: il Date: 3/27/06 e WS( M‘VQ Date;
Sign e (%;;( Sign: = /2yl
51-9015478-000 Section 5 Tab B Page 6 of 10

4




¢30175 L-079

X

AREVA

UT CALIBRATION DATA SHEET

&Customer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.: N1A-CS02

System / Component I.D.: RPV Nozzle N1A

Component Description: 28" Recirculation Qutlot Nozzle to Vessel Weld (Zone-2 Examination)

ISO / Drawing No.: 3-1S1-0328-C

Procedure No. / Rev.: N-UT-78/3

Material: Clad CS

Diameter: 28” Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg: Krautkramer I Model: USNS58L Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MTEE #: 0100D0 Model: TRL2-AUST Size: 2(24x42) VaA Thickness (in): 6.12"” | Diameter. (in): Flat
Mat._ Cal. / Velocity: 2320 In/Micro Seconds | Shape: Rectangle Freq: 2.0 MH2 Temp (F) Block: 81° | Temp (F) Comp: 78°
Delay: 14.000 uS ‘ Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571

Each Major Screen Div. #: 2.0

Nominal Angle:  €0°

Measured: 61°

Couplant: Ultrage! Il | Batch No.: 05325

Cal in Depth or Sound Path: Sound Path

Fixture / Size: Integral

CALIBRATION STANDARD SIMULATOR

Filter: Full Wave Reject: 0%

Cable Type & Length: RG-174 / 25’

Serial No.: NA

Damping: 1 K Freq (MHz): 2-25

No. of Connectors: 0

Description: NA

Rep. Rate: Auto High DAC PLOT Reflectors N/A NA
Puise Amp: Fixed Pulsar: High M Sweep Position N/A N/A
Reference Sensitivity: 720 dB 100 T Signal Amp (%) N/A N/A
Scan Sensitivity: 80.0 dB 0 j I - Gain DB (dB): N/A N/A
80 - S ;
70 ! | T "‘ Probe Squint Angle 3°
60 ! - . | Probe Focus: FD ~2.70"
CALIBRATION CHECK 50 I |
Date/Time | OK | Initials 40 R
Initial Cal: 310061655 | X | ££C 30 4+—1 - g BE -
Init. Sim. Cal: N/A " NA 20 o ' l :
Intermediate: NIA N/A 10 \ I I
Intermediate: N/A N/A 0 i l ' : 0 DEGREE WELD THICKNESS ONLY
Intarmediate: N/A N/A 0 1234567 8 91 |component: N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A Girc Scan Exam Angle Is =< the inverse sine of C/L Weld: N/A
the Nominal ID/OD ratio?
Final Cal: 3/10/06 1830 | X 4 O YEs [JNO N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. -l.\.xial Cilr-cl_ BM: N/A HAZ: N/A
(Yes | No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1D NOTCH
Sweep Position / Daepth in inches 6.0
Amplitude in % 80%
Gain in dB 72.0d8

Notes: The 60° Zone-2 ultrasonic examination.

Examiner: George G fhapman Examiner: N/A
Sign: Level: Ii Date: 3/10/06 Sign: Level: NA | Date: NJA
Reviewdd: {Adam A gﬁltuq[ ANH Review:
iqn- ’ A Level: 1 Date: 3/27/06 . Date:
P e ol L = L Hassel
51-9015478-000 Section5 Tab B Page 7 of 10
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

Site: Browns Ferry Unit 3

Exam Date: 3/10/06

1 Summary No.: U3C12-N1A-NV

J Calibration No.: N1A-CS03

Nozzle ID.:  RPV N1A

Component ID: RPV N1A

Exam Description: 28” Qutlel Recirculation Nozzle to Vessal Wald

| ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-IS1-6328-C Procedure No./ Rav.:  54-1S1-850 /03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 28"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: 5X1.07 Temp: Block: 83°F Comp.: 77°F
Range: 10" N Freq: 2.25 MHz Shape: Rectangle Thermom&ér VH: 9571
Delay: 7.92" Mode: Shear Config.: Single Couplant Type: Ultragel ||

Velocity: .129 in/usec.

Nominal Refracted Angle: 60°

Couplant Batch #: 05325

Each Major Screen Div.; 1.0"

Measured Refracted Angle : 59°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MH< Pulse: 222 ns Nominal Skew Angle (If Applicable): NA Serial No.: 037405 J Type: Rompas
Damping: 500 (1 Rep. Rate: 2 KHz Measured Skew Angle (f Applicable). NA Reflector: 10 13
Filter: Filter 2 Reject: 0% Wedge Radius (if Applicsble). Flat Sweep Div.: 4 7
Pulse Ampiitude: Fixed Cable Type: RG-174 Length:12" 77 -+ - | Amp: %: 100 40
Mode: [JDual RPuise Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 568
Jack: B Transmit [JReceive DAC PLOT
Ref. Sensitivity: 73.2dB e m——

can Sensitivity: 82.0 dB | 100 T— ,

CALIBRATION / VERIFICATION TIMES 90 - 56
Date Time Initials 80 +——
Initial Cal: 3/10/06 20:12 7. /8 70
Intermediate: NA NA NA 60
intermediate: NA NA NA 50
Intermediate: NA NA NA 40 : : ',”"‘ - -
Intermediate: NA " NA NA 04 gy '
Intermediate: NA NA NA 20
Intermediate: NA NA NA 10 0° THICKNESS DATA
Intermediate: | NA NA NA 0 b \ | upper Shell: /A Lower Shell: N/A
Final Cal.: 310108 2338 | 7 & | 0123456768510 Weld CL: N/A At indication: N/A
Calibration Reflector(s) Notch
Sweep F’ositi(-).r;. o 5.6
Amplitude in % FSH 80%
Gainin dB 732
Notes: Nozzle to Shell 67 delay on screen
Sranyiner: Thamas Brown, Level: I Date: 311006 | graminer: NA Level: N/A Date: NIA
Son T SBFPN [ Lover Date: 3/27/06 Q;',::RSW . DBtEL o ot
1 \_. . ~ M
51-9015478-000 Section 5 Tab B Page 8 of 10
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

(o073 K-01

Site: Browns Ferry Unit 3

I Exam Date: 3/10/06

\ Summary No.: USC12-N1A-NV

I Calibration No.: N1A-CS04

¥ Nozzle ID.:  RPV N1A

Component ID: RPV N1A

Exam Description: 28” Outlet Recirculation Nozzle to Vessel Weld

I ASME Saction X!: 2001 with 2003 Addenda

Drawing No.:  3-15[-0328-C Procedure No. / Rev.:  54-I1SI-850/ 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter; 28"

INSTRUMENT SETTINGS SEARCHUNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA Model: Banchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 01BV5H Cal. Block Thickness: 6.127 Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 8.03" Mode: Shear Config.: Single Couplant Type: Ultragel Il

Velocity: .129 in/psec.

Nominal Refracted Angle: 43°

Couplant Batch #: 05325

Each Major Screen Div.: 1.0"

Measured Rafracted Angle : 45°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (/f Applicable): 106 + Serial No.: 037405 Type: Rompas
Damping: 500 Rep. Rate: 2 KHz Measured Skew Angle (if Applicable): 106 Reflector: 7 10
Filter: Fitter 2 Reject: 0% Wedge Radius (If Applicable): 5.25" Sweep Div.: 1 a4
Pulse Amplitude: Fixed Cabte Type: RG-174 Length:12' Amp. %: 100 90
Mode: [1Dual BJPulse Echo No. of Intermediate Connectors: 0 Gain dB: 574 574
Jack: idTransmit [JReceive DAC PLOT
Ref. Sensitivity. 57.6 dB
Scan Sensitivity: 64.0 d8 i 100

CALIBRATION / VERIFICATION TIMES 90 25

Date Time inltlals 80 f

Initial Cal: e | 2007 | & 70
Intermediate: NA NA NA 60 e s e
Intermediate: NA NA NA 50 I A ~
intermediata: NA NA NA 40 y
intermediate: | NA NA NA 301 - | """" T
Intermediate: NA NA NA 20 + T :
Intermediate: | NA NA NA o W o 0° THICKNESS DATA
intermediate: |  NA NA NA 0 sty st T Upper Shell: N/A Lower Shell: NJA
Final Cal.: 3/10/06 a8 |74 : 01234587891 Rodor N/A At indication: N/A
Calibration Reflector(s) Notch
Sweep Position 25 i
Amplitude in % FSH 80%
Gain in dB 57.6
Notes: Nozzle to Shell 8” delay on screen
gi"gan":‘“”e“ Level: i Date: 3/10/06 g?‘;r:“"e" NA Level: NIA Date: NiA

Level: Ht

Date: 3/27/06

ANII Review: .
Date,
Sign: gz. { :& g <23 fab

51-9015478-000
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

Site: Browns Ferry Unit 3

I Exam Date: 3/10/06

| Summary No.: U3C12-N1A-NV

| Calibration No.: N1A-CS05

Nozzle |ID.: RPV N1A

Component iD: RPV N1A

Exam Dsscription: 28" Outlet Recirculation Nozzle to Vesse! Weld

ASME Saction Xi: 2001 with 2003 Addenda

Drawing No.:  3-151-0328-C Procedure No. / Rev.:  54-IS1-850/ 03 Figure No.: IwB 2500-7
Material: CS Clad Thickness: 6.17 Noczzle Diameter: 28"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA Model: Benchmark Cal. Block ID: BF-18
Modei: Sonic 136 Serial No.: 0158JR Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: 8X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 10” Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 8.03" Mode: Shear Config.: Single Couplant Type: Uitragel il

Velocity: .129 in/usec.

Nominal Refracted Angle: 43°

Couplant Balch #: 05325

Each Major Screen Div.: 1.0”

Measured Refracted Angle s 46°* =

e "~ CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (/f Applicable): 106 - Serial No.: 037405 Type: Rompas
Damping: 500 O Rep. Rate: 2 KHz Measured Skew Angle (if Appiicable); 108 Reflector: 7 10
Filter: Filter 2 Reject: 0% Woedge Radius (if Applicable): 5.25" Sweep Div.: 1 4
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 80
Mode: [[Joua! [RPulse Echo No. of Intermediate Connectors: 0 Gain dB: 57.4 574

Jack: lTransmit [JRecaive DAC PLOT
Ref. Sensitivity: 57.6 dB |
d’Scan Sensitivity: 68.0 dB | 100 ] l
CALIBRATION / VERIFICATION TIMES | 90 27
Date Time Initials ’ 80 1 . 0'
Initial Cal: 311006 20:15 7a Lo 70 \ i
Intermediate: NA NA NA 60 - |-y
Intermediate: NA NA NA . 50 i
Intermediate: NA NA NA ] 40 -
Intermediate: NA NA NA ’ 80 4 : __ _
Intermediata: NA NA NA 20 s — |
Intermediate: |  NA NA NA 1o ; ; 0° THICKNESS DATA
Intermediate: NA NA NA i 0+ = : ! Upper Shell: N/A Lowaer Shell: N/A
Final Cal.: 3/10/06 2330 | 7K I 0123456786810 Weld CL: N/A At Indication; N/A
Calibration Refiector(s) Notch
Sweep Position 27 a
Amplitude in % FSH 80%
Gainin dB 57.6
Notes: Nozzle to Shelt 6" delay on screen
Date: 3/10/06 g"wan’f“"e“ NiA Lovel: N/A Date: N/A

Level: 1l

Date: 3/27/06

ANII Review:
Sign: 5_/

4; Date:

51-9015478-000

Section 5 Tab B
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Weld Examination Report R-057

N1A-IR, N2B-IR, N2D-IR, N2F-IR, N3B-IR,
N5A-IR, And N8S8A-IR

Inner Radius Examinations for RECIRC
Outlet (1), RECIRC Inlet (3), Main Steam
(1), Core Spray (1), and RECIRC
Instrumentation (1) Nozzle



RPV Roll-out Map.

inside View

® A

AREVA

180° 210° 240° 270° 300 330° 0° 30° 60° s0* 120° 150° 180°
I — T, ————n Rl
I RN ST, bl e TR R TR, e g Veeky Flige -—*| —EL 706"
N3¢ NId N3A Nip
Nizs O O Ni12A O
o o
$ - - — - J‘.--$—EL573”
- - .._._._I ———— . — — .o l - - - pr— J— __EL 524.5u
NAD N11B 5 4 NAF Nea Nia P N¢B N4C
& O & O
' o :
?.__ I S ; - - —--—-———*————-wf—EL 391.5"
O O
N1éa NI1§A
S PO _ . JEL 258.5"
. o
O Q19352 Q O 2 @ 2522 O &
oM™ M N MM oM™ A T
EL 125.5" : ;
Rererence SK-83010 IR Exams
2006 é\
| ~
NITES: PROIECT [FHEPARED bY, nue SKETCM MO .
. Browns FQ(ryUJJl' 'gg:},m‘ APV ROLL-OUT - Inside View * linterfor Att




AREVAX

Browns Ferry 3 - Qe 12 - (2006 Outage)

Visual inspection of RPV interior

Revision 0

Component/ Description

Az

Exam Type

Cal #

Cleaning
Assmt.
Req'd.

ing

Y
@

Clean

Disk
Number

Title
Number

Exam
Resuits

Examiner

Level

Date

Remarks/Comments

RPYV Interior

N2-B IR

60°

EVT-1
VvT-3

26

Yes

NA

17

DJB

11/Mar/06

Nozzle Inner Radius examination limiled to
accessable areas due to the proximity of the
Riser and Diffusers. Est. 40% Coverage.

Include overall VT-3 for ASME SECT. XI (B-N-1,
B13.10). LCR

N2-D IR

120°

EVT-1
VT-3

26

Yes

NA

17

DJB

11Mar/06

Nozzle Inner Radius examination limited to
accessable areas due to the proximity of the
Riser and Diffusers. Est. 40% Coverage. Include
overall VT-3 for ASME SECT. X) (B-N-1,
B13.10). LCR

N2F IR

210°

EVT-1
VT-3

23

Yes

14

21

NRI

0JB

10/Mar/06

Nozzle Inner Radius examination limited to
accessable areas due to the proximity of the
Riser, Diffusers and the Surveillance sample
holder above. Est. 40% Coverage. Include
overall VT-3 for ASME SECT. XI {B-N-1,
B13.10). LCR

N2G (R

240°

EVT-1
VT-3

26

Yes

17

NRI

DJB

11/Mar/06

{Nozzle Inner Radius examination fimited to
|accessabie areas due to the proximity of the

Riser and Diffusers. Est. 40% Coverage. Include
overall VT-3 for ASME SECT. X1 (8-N-1,
B13.10). LCR

N2H IR

270°

EVT-1
VT-3

25

Yes

NA

t5

NRI

LB

10/Mar/06

Nozzle inner Radius examination limited to
accessable areas due to the proximity of the

overall VT-3 for ASME SECT. XI (B-N-1,
B13.10). LCR

Riser and Diffusers. Est. 40% Coverage. Include| .

N24J IR

300°

EVT-1
VT3

22

Yes

NA

12

3/4

AJ/JLB

10/Mar/06

Nozzie inner Radius examination limited to
accessable areas due to the proximity of the
Riser and Diffusers. Est. 40% Coverage. Include
overall VT-3 for ASME SECT. Xi (B-N-1,
B13.10} LCR

N2K iR

330°

EVT-1
VT-3

22

Yeos

NA

1"

15/16

DJe

9/Mar/06

Nozzle inner Radius examination limited to
accessable areas due to the proximity of the
Riser and Diffusers. Est. 40% Coverage. Include
overall VT-3 for ASME SECT. XI {B-N-1,

B13.10). LCR

Exam Results Key: N/A = Not Applicable, NRi = No Relevant Indications, Rl = Relevant Indication

Page 10f3
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_ Browns Ferry 3 -’Ie 12 - (2006 Outage) I‘V A .

AHNREVA Visual inspection of RPV Interior Revision 0

Exam

Component / Description Results

é Remarks/Comments

Az
Exam Type
Cal #
Cleaning
Assmt.
Req'd.
Cloaning
Disk
Number
Title
Number
Examiner
Level
Date

Examined Nozzle Inner Radius from outer nozzle
to vessel tangential paint to 8" inside nozzle

2 Yes NA " 5 NRi I8 f 9/Mar/05 bore. Est. 90% Coverage. Include overall VT-3

for ASME SECT. XI (B-N-1, B13.10). LCR

N1-A IR o°

53

Examined Nozzle Inner Radius from outer nozzle
EVT-1

. o to vessel tangential point to 8” inside nozzle
N3-B IR 110 VT3 1 Yes NA 1 2/3 NRI DR 1} 2/Mar/06 bore, Est. 90% Coverage. Include overall V-3

for ASME SECT. XI (B-N-1, B13.10). LCR

Examined Nozzie Inner Radius from outer nozzle
o | EVT-1 to vessel tangential point to 8" inside nozzle
N3-C IR 260 VT3 1 Yes NA 1 4 NRI DR i 2Mar/06 jbore. Est. 30% Coverage. Include overall VT-3

for ASME SECT. X| (B-N-1, B13.10). LCR

Examinad Nozzle Inner Radius from outer nozzie
EVT-1 to vessel tangential point to 8" insile nozzle
via | 1| Yes ! S NRI CMT | I | 2Marf08 | e Est 0% Coverage. Include overall VT-3
for ASME SECT. XI (B-N-1, B13.10). LCR

N3-D IR 290°

Nozzle Inner Radius examination limited to
. 1 EVT-1 accessable areas due to the proximity of the T-
NS-AIR 120 VT3 1 Yes NA & 9 NRI a8 " 7Mar/os Box and thermal sleeve. Include overall VT-3 for
ASME SECT. XI{B-N-1, B13.10). LCR 3J~,I,
Conomgy BN "1

o

oft, ACY,
Nozzle Inner Radius examination limited to
EVT-1 accessable areas due to the proximity of the
N8-AIR 105° VT3 26 Yes NA 17 7 NRI DJB | 11/Mar/06 |Diffusers and the JP Instrument lines. Est. 40%
Coverage. Include overall VT-3 for ASME SECT.
X1 {B-N-1,B13.10). LCR

Nozzle Inner Radius examination limited to
EVT-1 accessable areas due to the proximity of the
N8-B IR 285° VT3 22 Yes NA 12 718 NRI JB Il | 10/Mar/06 |Diffusers and the JP Instrument lines. Est. 40%

Coverage. Include overall VT-3 for ASME SECT.
XI (B-N-1, B13.10). LCR

2600

S
&b
3

Exam Results Key: N/A = Not Applicable, NRI = No Relevant Indicalions, Rl = Relevant Indication Page 20f3
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Browns Ferry 3 -'le 12 - (2006 Outage) |

AREVA Visual Inspection of RPV Interior Revision 0
-]
4 o > . b
) _ S ERE LI N 21 23 | Exam £ ] )
Component/ Description q g 3 § 5 E § 3« g s = E Results E E z Remarks/Comments

5 o G = 2 |

Examined By: D48 M / Q—/ Level # Date: ' 3./396

Examined By: J.B %r Sacol Rriaqs  Level: N Date: -3/ /23 / ol,

Examined By: Levell B Date: 3-/3 %%

Examined By: MT 4 [ /44//1/1.__, Level: n Date: 3-/3-06

P4
Examined By: PR A Levek: n  Date: S-/7-0L

FRA-ANP Level lil Review: LCR &\L G/O&L{’ Zr LCL('('Li'i ?&Ve% 3//3/0(,

Exam Results Key: N/A = Not Applicable, NRI = No Relevant Indications, Rl = Relevant Indication

§600

L.so-ol.

Page 30f3




Weld Examination Report R-080
N2B-N/V

RECIRC Inlet Nozzle



-

20130 K080

.

X EXAMINATION SUMMARY
AREVA
Summary No.: U3C12-N2B-NV Examination Data Sheet : N2B-DS01, N2B-DS02 | £Xam Date: 3;/111(()’//22%%2
Customer: Browns Ferry Unit 3 U3G12 Examination Methods: Ultrasonic
System / Component ID: Recirculation Inlet/N2B-NV Examination Pracedures: 54-S1-850-03* N-UT-78-03
Component Description: Nozzle to Vessel Weld Modeling Number: (R-2003-19 Section 3
Calibration Sheets No(s):
— ' N2B-CS01 N2B-CS04
Examination Category: B-D _ N2B-CS02 N2B-CS05
N2B-CS03
ISO / Drawing: N2/3-1S1-0328-C Examination BXl No Reportable indications
Results:
Framatome ANP Safety Document Change Notices: ] Reportable indications
*SDCN: 30-5037583-00 *SDCN:30-9011321-00 [ Geometric

*SDCN: 30-9015396-00

Summary: f{pf TVA PER meom btns TA373 dmd P58 Yy hbelih 5/’/'6
Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 U3C12.

In accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel
rface in both the radial and circumferential scan directions. These examinations resulted In no reportable indications.

n accordance with UT Procedure 54-ISI-850-03 and the referenced TVA/EPRI modeling the following additional
examinalions were performed. These examinations also resulted in no reportable indications.

Recirculation Inlet (N2) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface
60° Shear +(36 to 66) Vessel
40° Shear +120 Blend

42% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketch for a description of the s'can'niﬁé"vbliz'm:e";'_'éxamination coverage and scan
limitations. s e

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
examinations of the outer 85%t were limited to 51.39% volumetric coverage due to nozzle blend radius interference.

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

This examination satisfies the requirements of ASME Sec. XI (2001with 2003 Addenda), Category B-D, for item number
B3.90, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec XI|, Appendix VIl qualified
personnel, procedures, and equipment as amended by the Final Rule.

n
Prepared By: Wade Holloway LVl Date: 3/10/2006 | Reviewed By ?Qm A, Conti LVl Date:3/22/2006
/o o A

n: ’
ustomer: Matt Wek v w3405, Date: ]
Sign’ %@ W s Vf/ﬂé ANII Revuewj_ /_%/ 6/6/,‘
51-9015478-000 Section§ Tab G~ ° { "~ Page 10f 38 //
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Exam Date / Timea: 03/10/2006 20:45 Examination Data Sheet No.: N2B-DS01
A UT EXAMINATION DATA SHEET | 1so/Drawing: N2/3-1S1-0326-C Calibration Sheet: N2B-CS01, N2B-CS02
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: 60RL

Customer: Browns Ferry Unit 3 System / Component 1.D.: RPV Nozzle N2B Lo: TDC Procedure No.: N-UT-78-03
Compenent Description: 12 Recirculalion Inlet Nozzle to Vessel Weld Exam Susrface: OD> Zone 1 2

= ; ter

N Counter Clockwise RBR = Remaining Back Reflection m
CCW = Clockwise us = Up Stream
(D:W fggmstream TWD = Through Wali Dimension Q. w1y mex Jun
oS N Haif Max Amplitude Wmax = Dist From CL at Max Amplitude \ —_— ' | |

A me w1 = Dist From CL at Specified % of i we
HMA = Dist From Ref Pt at Max. : ,
Lmax Ampftude D_ac (Forward) . o | [ w—-L
L1-L2 =End Point 182 (Lateral we T D (et Pocned et ; = H

Movement) Al ] X [

MAXIMUM AMPLITUDE TWD or WIDTH . .
Length Dimensions
mo | YS DS FORWARD | _BACKWARD o
# % D |wMax| LmMax Comments
cwicew | pa wi1 D1 w2 D2 L1 | o1 | 2| D2
NO RECORDABLE INDICATIONS

Notes: _ D
i e

1. Search unit orientation: radial and circumferential. 6

2. Examination limitation and ASME Code coverage is provided on the Uttrasonic Examination Limitation and Coverage Worksheets. l‘“:

Examiner: Wade Holloway Level: {| Date: 03/10/06 | Examiner: N/A Level: Date: Reviewgd/Adam A. Conti Level: Il Date: 03/22/06 &

_MW 2T qﬁ '
ANII Review: 4 Date: S
o

4

< 51-9015478-000 Section 5 Tab C Page 2 of 40 //
btllffy,
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AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 3/10/06 20:30

Examination Data Sheet No..N2B-DS02

Iso / Drawing: N2/3-1SI-0328-C

Calibration Sheet: N2B-CS03,N2B-CS04
N2B-CS05

Wo: Nozzle BossTo Biend Radius

Exam Angle: 40°S, 60°S

Customer: Browns Ferry Unit 3 System / Component |.D.: RPV Nozzle N2B Lo: TDC Procedure No.: 54-151-850-03
Component Desciiption: 12 Recirculation Infet Nozzle to Vessel Weld Exam Surface: OD Inner 15%
Cipntmr
cow = Counter Clockwise RBR = Remaining Back Reflection Lipe
ow = Clockwise us = Up Stream w 1
D = Depth TWD = Through Wall Dimension me, ‘reln
DS = Downstream Wmax = Dist From CL at Max Amplitude I | 1
HMA = Half Max Amplitude W1 = Dist From CL at Specified % of I e
Lmax = Dist From Ref Pt at Max. Dac (Forward) J oo
L1-12 Amplitude w2 = Dist From CL at Specified % of d F| é
= End Point 1&2 {Lateral Dac (Backward) X L
Movement)
MAXIMUM AMPLITUDE TWD or WIDTH . .
Length Dimensions
np | YS DS " FORWARD | _BACKWARD ot Comments
# L]
- jowrcew | pa D | WhMax | LMax Wl o w2 | oz | u | o1 | 2| D2
NO RECORDABLE INDICATIONS
Notes:

1. Search unit orientations: Tangential

™
2. Examination limitations and ASME Code coverage is provided an the Ultrasonic Examination Limitation and Coverage Workshests. E‘:}‘
Examiner: Thomas Brown Level: I Date: 3/10/2006 Examiner: N/A Level. Date: Level: i Date:3/22/06 -
C
< j —0 8-:\0-—-/\ o
:‘l—“??/ - Date: %
X
( v-// %\{ ¢/ ¢/t BN
51-8015478-000 Section5 Tab C Page 3of 3077/

ety




( @ @

AN RPV Nozzle-To-Shell Weld
Ultrasonic Examination Limitation and Coverage Worksheet
AREVA 9
Utility: TVA l Plant: BFN3 Unit: 3 Weld ID: N2B Date: 03/21/06 I Summary Ne: U3C12-N2B-NV

Axial scans are petrformed with a procedure for the examination
of vesse! sheli welds. This procedure has been demonstrated for
M detaction of laws located throughout the entire weld thickness.

Coverage obtained during axial scans is typically imited due to
¥ e nozzle configuration.

In the circumferential scan direction the outer 85%-t is examined
with the same vessel procedure as above and typically limited
due lo 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
tachnique provides additional coverage since the component is
modeled and scanning is performed with several search units

\ from the nozzie blend.

2ataees s g

Axial Scans ' Circumferential Scans
100%-t S inner 15%-¢ an Outer 85%-t
Examination Procedure: N-UT-78-03 - Examination Procedure; 54-1S1-850-03 Exarnination Procedure: N-UT-78-03
“Required Examination Volume: 43.73°Inches | “Inner 15%-t Examination Volume: 5.01°inches. COuter 85%-t Examination Volume: 38.72°inches.
60°RL axial scan limited: &JYes [INo ECoverage Obtained by Modeling: 100% . 60°RL Outer 85%-t Exam Limited: DdYes [ INo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ JYes [XINo Description of Limitation: Nozzle Blend Radius
FTotal Axial Volume Achiaved: 24.91°inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 7.015°Inches
: Finner 15%-t Volume Achieved: 5.01<inches. .
®Percentage of Axial Coverage: 57% 7 “Total Circumferential Examination Coverage: 27% v
B+AX100=C (FHHY+A=J
Combined Axial and Circumferential Weld 00ver?e
‘Total Examination Coverage: 42%
(C+H+2=L
Prepared by: Bret Flesner Date: 03/22/06 Reviewadby: Adam Conti Date:03/22/06 | ANII Review: Date:
|
B Ftore LA L7 Yios
4
51-9015478-000 Section5 Tab C

Page 4 of 307/
uwy‘/o é
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RPV Nozzle-To-Shell Weld

AREVA Uitrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3

I Unit: 3

Weld ID: N2B Date: 03/22/06 ] Summary Ne: U3C12-N2B-NV

Tangential and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resuiting in
42% coverage.

\/\/—“

N2 Nozzle-to-Shell

=== Tangential (Circumferential} Scan
== Radial (Axial} Scan

Prepared by: Bret Flesner Date: 03/22/06

Reviewed

: Adam Conti Date:03/22/06 | ANIl Review: Date:

M‘%/’/ P MM 4154

51-9015478-000

/
Section 5 Tab C Page 5 of 30 //
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AREVA

UT CALIBRATION DATA SHEET

stomer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.: N2B-CS01

ystem / Component 1.D.: RPV Nozzlg N2B

Component Description: 12” Recirculation Inlet Nozzle to Vessal Weld (Zone-1 Examination)

1SO / Drawitig No.: 3451-0328-C

Procedure No. / Rev.: N-UT.78/3

Material: Clad C$

Diameter: 12 ” Nozzle

Thickness: 6.1” Nomina!

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer ] Model: USNS5SL Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model. TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Ractangle Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F) Comp.: 78°
Delay: 14.00 p$ | Range: 8.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 0.8 Nominal Angle: 60° Measured: 61° Couplant: Ultragel I | Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR
Filter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25’ Serial No.: 03-7406
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: Carbon Steel Rompas
Rep. Rate: Auto High DAC PLOT 7 Reflectors N/IA N/IA
Pulse Amp: Fixed Puisar: High Sweep Position N/A N/IA
Reference Sensitivity: 59.0 dB 100 Signal Amp (%) NA N/A
Scan Sensitivity: 73.0 dB so Gain DB (dB): N/A NA
80 o}
70 Probe Squint Angle 3°
60 T Probe Focus: FD ~2.70”
CALIBRATION CHECK 50
Date/Time | OK | Initials 40
Initial Cal: 31062085 | X | gy 30
Init. Sim. Cal: N/A N/A 20
Intermediata: N/A N/A 10
intermadiate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A N/A 0 123 4567809 ﬂ Component: N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sine of | ¢/ weld: N/A
Finai Cal: 3/10/06 2302 | X L4, the Nominal ID/OD 'Eio;gs NO [ N/IA | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial Circ BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Woeld Width: N/A
Reflector 1/4T SDH
Sweep Position / Depth in Inches 36 T
Amplitude in % 80%
Galn in dB 59.0dB

Notes: The 60° Zone-1 ultrasonic examination.

Examiner: Wade Holloway ' Examinar: N/A
Level: Il Date: 3/10/06 Sign: Level: NA Date: N/A
L)
ANII Reviey:
Level: Ul Date: 3/22/06 Sign: ‘// ﬁ,m/ Date
/,_,é S[2uf26]

51-9015478-000 Section5 Tab C Page 6 of 38 //
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AREVA

uT CALIBRATION DATA SHEET

stomer: Browns Ferry Unit 3

Exam Date:

03/10/2006

Calibration No.: N2B-CS02

stem / Component 1.D.: RPV Nozzle N2B

Component Description: 12" Recirculation Inlet Nozzle to Vessel Weld (Zone-2 Examination)

ISO / Drawing No.: 3-151-0328-C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 12” Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg: Krautkramer IModeI: USNS8BL

Serial No: 03-848

Mfg: RTD

Calibration Block No: BF-18

Serial /f MT&E #: 010000

Model:

TRL2-AUST

Size: 2(24x42) YA

Thickness (in): 6.12" | Dlameter. (in): Flat

Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F) Comp.: 78°
Dalay: 14.00 uS I Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH-9571

Each Major Screen Div. #: 2.0 Nominal Angle: 60° Measured: 61° Couplant: Uitrage! Il I Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: integral CALIBRATION STANDARD SIMULATOR

Filter: Full Wave Reject: 0%

Cable Type & Length: RG-174/ 2§

Serial No.: 03-7406

Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: Carbon Steel Rompas
Rep. Rate: Auto High DAC PLOT Reoflectors NA NA
Pulss Amp: Fixed ’ Pulsar: High Sweep Position NA N/A
Reference Sensitivity: 72.0 dB 100 Signal Amp (%) NA N/A
Scan Sensitivity: 80.0 dB %0 Gain DB (dB): NA N/A
80 +
70 Probe Squint Angle 3°
60 Probe Focus: FD ~2.70"
CALIBRATION CHECK 50 .
Date/Time | OK | Initials 40 - —
Initial Cat: 3/101062040 | X | , ) /4 30
Init. Sim. Cal: N/A NIA 20 1
Intermediate: N/A N/A 10 1
Intermediata: N/A N/A 0 T T 0 DEGREE WELD THICKNESS ONLY
Intermadiate: NIA N/A 0 1 23 456 7 8 9 Weomponent: N/A
Intermediate: N/A N/A — BM: N/A HAZ: N/A
Intermediate: N/A N/A Cire Scan Exam Angle is =< the inverse sine of | ¢/ Weld: NIA
the Nominal ID/OD ratio?
Final Cai: 311006 2300 | X | L M O YES [0 NO [X N/A | Component: N/A
Beam Direction on Callbration Block 0 Deg. Axial Circ BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector ID NOTCH
Sweep Position / Depth in Inches 6.0
Amplitude in % 80%
Gain in dB 72.0dB
Notes: The 60° Zone-2 ultrasenic examination.
Examiner: Holloway, Examiner: NJA
Sign: /“2 r&/ Level: I Date: 3/10/08 sign: Level: NA | Date: N/A
vlowad A‘%LL ?’LL( Level: I Date: 3/22/06 Q;I,I,W W_/‘ Date:; /0y / b
I
51-9015478-000 Section5 Tab C Page 7 of w//
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

(101087

ite: Browns Ferry Unit 3

I Exam Date: 3/10/06

[ Summary No.: U3C12-N2B-NV

I Calibration No.: N2B-CS03

zzle 1D .;

RPV N2B

Component 10: RPV N2B

Exam Description: 12" inlet Racirculation No2zle to Vesse! Weld

’ ASME Section Xi: 2001 with 2003 Addenda

Drawing No.:  3-15/-0328-C Procedure No. / Rev.:  54-1S1-850/ 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA l Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: 5X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 10" Freq: 2.25 MHz Shape: Rectangie Thermometer VH: 9571
Delay: 7.92" Mode: Shear Config.: Single Couplant Type: Ultragel It

Velocity: .129 in/psec.

Nominal Refracted Angle: 60°

Couplant Batch #: 05325

Each Major Screen Div.: 1.07

Measured Refracted Angle : 59°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Puise: 222 ns Nominal Skew Angle (/f Appficable):36°-66" Serial No.: 037405 Type: Rompas
Damping: 500 2 Rep. Rate: 2 KHz Measured Skew Angle (If Applicable): 36°-66" Reflector: 10 13
Filter: Filter 2 Reject: 0% Wedge Radius (/f Applicable). Flat Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
Mode: [JDual [XPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8

Jack: I Transmit [JReceive DAC PLOT
Ref. Sensitivity: 73.2dB
an Sensitivity: 76.0 dB 100 ]
CALIBRATION / VERIFICATION TIMES 90 567
Date Time Initials 80 o -
Initial Cal. 310/06 20:12 7“? 70
Intermediats: NA NA NA 60 +—-1-
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40
Intermediate: NA NA NA 30 +—1
Intermediate: NA NA NA 20
Intermediate: |  NA NA NA 12 0° THICKNESS DATA
intermediate: NA NA NA Upper Shell: N/A Lower Shell: N/A
Final Cal.: 3/10/06 23:38 75 0123458783 % w:,d CL: N/A At Indication: N/A
Calibration Reflector(s) — Notch
Sweep Position 5.6
Amplitude in % FSH 80%
Gainin dB 73.2dB
Notes: Nozzle to Shell 6” delay on screen
Examiner, Thomas Bro Level: I Date: 3/10/06 T‘"‘”’ NiA B Level: N/A Date: N/A
i g‘::?‘”ed: Adyr ‘i ;éf( Level: Il Date: 3/21/06 gg:::'i‘f% / 4/&”( oats, A
' —— - AL
51-9015478-000 Section5 Tab C Page 8 of J8/7
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

ite: Browns Ferry Unit 3

] Exam Date: 3/10/06

Summary No.: U3C12-N2B-NV

] Calibration No.: N2B-CS04

zzle ID.: RPV N2B

Component ID: RPV N2B

Exam Description: 12" Inlet Recirculation Nozzle to Vessel Weld

l ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-1S1-0328-C Procedure No./ Rav.: 54-1SI-850 / 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12°

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.. Staveley Mfg.: KBA Modal: Benchmark Cal. Block |D: BF-18
Madel: Sonic 136 Serial No.: 01BV5J Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .6X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Dalay: 4.52" Mode: Shear Config.: Single Couplant Type: Ultraget Il

Velocity: .129 infusec.

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

Each Major Screen Div.: 1.0

Measured Refracted Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable): 120 + Serial No.; 037405 Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable); 120 " Reflector: 7 10
Filter: Fiter 2 Reject: 0% Wedge Radius (if Applicable): 3.5" Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 30
Mode: [JDual [(JPulse Echo No. of Intermediate Connectors; 0 Gain dB: 36.2 36.2
| Jack: B Transmit [IReceive DAC PLOT
Ref. Sensitivity: 52.4 dB
n Sensitivity: 59.0 dB 100 '
CALIBRATION / VERIFICATION TIMES 80 5.0
Date Time Initials 80 T 77 7777 ‘
Initial Cal: 310/06 2008 | o 2 70 4
intermediate; NA NA NA 60 1 |
Intermediate: | NA NA NA 0| °
Intermediate: |  NA NA NA o1
Intermediate: | NA NA NA 30
Intermediate: NA NA NA 20
Intermediate: | NA NA NA L 0° THICKNESS DATA
Intermediate: | NA NA_ | 0 0’ ' ] 2 ' 3" ' i '5' el ';“ s o 10/ | UpperShelNA Lower Shell: N/A
Final Cal.: 3/10/06 2335 | / A" Weld CL: N/A At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 5.0
Amplitude in % FSH 80% . R S
Gainin dB 52.4 T
Notes: Nozzle to Shell 3" delay on screen
cxaminer: Thomas Brown Leval: Date: 410108 | grawr " A Level: N/A Date: N/A
o VLN L4 Lever Date: 322108 g:;:f"‘"_"‘_"ﬁ o/ M oy |
r ﬁ‘!}foé———
51-9015478-000 Section 5 Tab C Page 9 2{% wi
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

ite: Browns Ferry Unit 3

l Exam Date:

3/10/06 , Summary No.: U3C12-N2B-NV

[ Calibration No.: N2B-CS05

zzle ID.: RPV N2B

Component ID: RPV N2B

Exam Description: 127 Inlet Recirculation Nozzle to Vessel Weld

ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-1S1-0328-C Procedure No./ Rev.:.  544S-850 / 03 Figure No.: IWB 2500-7
Material: CS Ciad Thickness: 6.1° Nozzle Diameter: 12"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Stavelay Mfg.: KBA Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 0111PP Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.52" Mode: Shear Config.: Single Couplant Type: Ultragel II

Veloceity: .129 in/usec.

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

Each Major Screen Div.: 1.0”

Measured Refracted Angle : 40°

CALIBRATION VERIFICATION BLOCK

Freq. 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable): 120 - Serial No.: 037405 Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (if Applicable): 120 Refiector: 7 10
Filter: Filter 2 Reject: 0% Woedge Radius (if Appiicable): 3.5" Sweep Div.: 4 7
Puise Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 30
Mode: (JDual EJPulse Echo No. of Intermediate Connectors: 0 Gain dB: 362 362
Jack: [ Transmit [JReceive DAC PLOT
| Ref Sensitivity: 53.8dB
n Sensitivity: 59.0 dB 100 |
CALIBRATION / VERIFICATION TIMES 90 437
Date Time Initials 80 M 1
Initigl Cal: 3/10/06 20:10@ 70 A . +—
Intermediate: NA NA NA “€ 4&60 —
Intermediate:. NA NA NA 50 1
Intermediate: NA NA NA 40 ’ "
Intermediate: NA NA NA 30
Intermediate; NA NA NA 20
Intermediate: |  NA NA NA 10 0° THICKNESS DATA
Intermediate: NA NA NA 0 012345678910 Upper Shell: N/A Lower Shell: N/A
Final Cal.: w1006 | 2@ Byad : - Weld CL: N/A At indication: N/A
Calibration Reflector(s) o Zﬂé Notch
Sweep Position 4.8
Amplitude in % FSH 80%
Gain in dB8 53.8 dB

Notes: Nozzle to Shell 3" delay on screen.

@/’1’&4_ /i/céﬁ, TVA/L30 NDE LTE, (rn THomas 1. BRown peo 2macl AT bfo/e . Mwbé//ﬁb

Examinaer: N/A

Date: 31006 | g Level: N/A Date: NIA
Date: 3/21/2006 g."‘",Re"ie‘”’ ' Date,
ign

,/’4@/& _ s/a/oc,

51.9015478-000
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Y by ed

Welch, Matthew C

SR Syl . =
From: Brown, Thomas [thomas01.brown @ wgint.com]
Sent: Tuesday, June 08, 2006 1:589 PM
To: Welch, Matthew C
Subject: N2B-NV

I performed a manual ultrasonic examination on N2B-NV on 03/10/2006 between the hours of 1800 & 0600 during U3Cl2

outage. I scanned the nozzle blend with a 40 degree shearwave transducer with a -120 degree skew. No Recordable
Indications werz noted.

Thomas D. Brown

NDE Level II Washington Group Int.

éae/(/ /¥é0~ éﬁ/ﬂé
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Weld Examination Report R-081
N2D-N/V

RECIRC Inlet Nozzle



L,V.voal /@pg/

A

EXAMINATION SUMMARY

q AREVA

Summary No.: U3C12-N2D-NV

Examination Data Sheet : N2D-DS01, N2D-DS02

Exam Date: 3/9/2006 - 3/10/2006

Customer: Browns Ferry Unit 3 U3C12

Examination Methods: Ultrasonic

*SDCN: 30-5015396-00

System / Component ID: Recirculation Inlet/N2D-NV Examination Procedures: 54481-850-03* N-UT-78-03

Component Description: Nozzle to Vessel Weld Modeling Number: IR-2003-19 Section 3
Calibration Sheets No{s):

L N2D-CS01 N2D-CS04
Examination Category: B-D N2D-CS02 N2D-CS05
N2D-CS03

ISQ / Drawing: N2/3-1S1-0328-C Examination X No Reportable Indications
Results: :

Framatome ANP Safety Document Change Notices: 1 Reportable Indications

*SDCN: 30-5037583-00 *SDCN:30-9011321-00 [ Geometric

Summary: % TVA R s bens FG323 avwd G458/, MATX nllel. 3906

Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 U3C12.

| n accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel
urface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

In accordance with UT Procedure 54-1S1-850-03 and the referenced TVA/EPR! modeling the following additional
examinations were performed. These examinations also resulted in no reportable indications.

Recirculation Inlet (N2) Nozzle Modeling Parameters

Probe Probe Skew Scan Surface
©60° Shear (36 to 66) Vessel
40° Shear +120 . - Blend

limitations.

42% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketch for a description of the scanning volume, examination coverage and scan

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) {(xv) (K) was achieved to the maximum extent possible. Radial
examinations of the outer 85%t were limited to 51.39% volumetric coverage due to nozzle blend radius interference.

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

This examination satnsﬁes the requirements of ASME Sec. XI (2001with 2003 Addenda), Category B-D, for item number
B3.90, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec X|, Appendix VIIl qualified
personnel, procedures, and equipment as amended by the Final Rule.

ign:

Prepared By: Wade Holloway LVII |

Pal
Date: 3/10/2006 | Reviewed By: A. Conti LVHI
Sign: ;/lw ”

Date:3/21/2006

| Customer. Matt Weich /
Sign: %—- W

#3166 Dyte:

5 / 06 ANIl Rew’ﬁ_jr/ ZM

6/6/:96

51-9015478-000
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Exam Date / Time: 03/09/2006 23:22 Examination Data Sheet No.: N2D-DS01
A UT EXAMINATION DATA SHEET | iso/ Drawing: N2/3-1S1-0328-C Calibration Sheset: N2D-CS01, N2D-CS02
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: 60RL
Customer: Browns Ferry Unit 3 System / Component |.D.. RPV Nozzle NZD Lo: TDC Procedure No.: N-UT-78-03
Component Descripfion: 12 Recirculation Inlet Nozzle to Vesse! Weld Exam Surface: OD Zons 1 2
- N .
- Counter Clockwise RBR = Remaining Back Reflection m
CCwW = Clockwise us = Up Stream
(D:w : geevt:stream TWD = Through Wall Dimension G\L ww max, J‘ﬂ’n
DS = Half Max Amolitude Wmax = Dist From CL at Max Amplitude \ i | 1
A P w1 = Dist From CL at Specified % of ; - -
HMA = Dist From Ref Pt at Max. g ,
Lmax  Amplitude Dac (Forward) . 0 4 ‘M‘L
L1-L2 = End Point 182 (Lateral w2 = D g‘::kvcv;r:‘) Specified % of : . o
Movement) N | p e
Us DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions
|h,l#D % FORWARD BACKWARD Comments
o 1
CW/CCW | DAC D [ Whax| LMax | g | by w2 bz |11t o1 | 2| o2
NO RECORDASLE INDICATIONS
Notes:
1. Search unit orientation: radial and circumferential. u{ :
. . : )
2. Examination limitation and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. "o
v.\ —— .
Examiner: Wade Holloway - Level: Il Date: 03/40/06 | Examiner: N/A Level: Date: Reviewed: }n A Conti Level: Ili Date: 03/21/06 E;
o s [\
ANI}I Review: Date: i
7 N
Wi R ]
L \

51-9015478-000 Section 5 Tab D Page 2 of 10




Exam Date / Time: 31006 08:35 Examination Data Sheet No..N2D-DS02
A UT EXAMINATION DATA SHEET | 1so/ Drawing: N2/3-1S1-0328-C Calibration Sheet: N2D-CS03,N2D-CS04
N2D-CS05
AREVA
Wo: Nozzle BossTc Blend Radius Exam Angle: 40°S, 60°S
Customer: Browns Farry Unit 3 System/ Component |.D.: RPV Nozzle N2D Lo: TDC Procedure No_: 54-15i-850-03
Component Description: 12 Recirculation Inlet Nozzle to Vesse! Weld Exam Surface: OD  Inner 15%
= H b
- Counter Clockwise RBR = Remaining Back Reflection m
ccw = Clockwise -
cW = Depth us = Up Stream
o - Do mstream WD = Through Wall Dimension jhm
DS = Half Max Ampfitude Wmax = DistFrom CL at Max Amplitude N
= = Al
HMA = Dist From Ref Pt at Max. w1 = Dist From CL at Specified % of ] _
Lmax Amplitude D?c {Forward) e o & ""‘"‘L
{1-L2 = End Point 182 (Lateral w2 T D (Backay Pecrea %ot L & b
Movement) 2
MAXIMUM AMPLITUBE TWD or WIDTH
Length Dimensions
||1D us Ds 5 FORWARD BACKWARD 9 Comments
‘o
ewiccw | pac | D [WMaxp LMax |} oy { w2 | o2 |t D1t |2] D2
NO RECORDABLE INDICATIONS
Notes:
1. Search unit orientations: Tangential T
|
2. Examination limitations and ASME Coda coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. [
A L -
Examiner: Mlke W. Kieinjan Level: {l  Date: 3-10-06 Examiner: N/A Level: Date: Reviewed pAdaghy Conti , Lavel: iif Date:3/21/06 ¢ -
52 o)
aview: Date: - >

)
/ 4 /6/0 4 g
51-9015478-000 Section 5 Tab D ' Page 3 of 10
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AREVA

RPV Nozzle-To-Shell Weld
Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA 1 Plant: BFN3

’ Unit: 3 Weid I1D: N2D

l Date: 03/21/06 I Summary Ne: U3C12-N2D-NV

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 oufer 856%-t is examined
with the same vessel procedure as above and typically limited
due 1o nozzie configuration, To achieve additional coverage in
the circumferential scan direction a second examination is
performed with a procedure demonstrated for nozzle inside-
radius UT. This procedure has been demonstrated for detection
of flaws in the inner 15%-t only. The nozzle inside-radius
technique provides additional coverage since the component is
modeled and scanning is performed with several search units
from the nozzie blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78-03

Examination Procedure: 54-1Si-850-03

Examination Procedure: N-UT-78-03

Required Examination Volume: 43.73%inches

Plnner 15%-t Examination Volume: 5.01%nches.

%Outer 85%-t Examination Volume: 38.72%inches.

60°RL axial scan limited: PdYes [ INo

“Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: BdYes [JNo

Description of Limitation: Nozzle Blend Radius

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

Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 24.91% inches

Description of Limitation: N/A

FOuter 85-t% Volume Achieved: 7.015%nches

Finner 15%-t Volume Achieved: 5.01%inches.

“Percentage of Axial Coverage: 57% “Total Circumferential Examination Coverage: 27% >
B+AX100=C (FrH)+A=J ' s

(>

Combined Axial and Circumferential Weld Coverage -~

‘Total Examination Coverage: 42% o

(C+H+2=L e
Prepared by: Bret Flesner Date: 03/21/06 | Reviewed byzAdam Conti Date:03/21/06 { ANII Review: Date: &

!
A A v % B
Mﬂm %’J_( At %'( 777 x
51-9015478-000 Section5 Tab D Page 4 of 10

e ——————————




| A RPV Nozzle-To-Sheli Weld
AREVA Ultrasonic cxamination Limitation and Coverags Worksheet
Utility: TVA . Plant: BFN3 Unit: 3 ‘\ Weid ID: N2D I Date: 03/21/06 | Summary Ne: U3C12-N2D-NV

Tangential and radia! scans are limited due to liftoff
caused by the blend radius and transducer footprint. V\ﬁ

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resuiting in
42% coverage.

‘)
C.s

N2 Nozzle-to-Shell 'CJ

===Tangential (Circumferential) Scan '

= Radial (Axial) Scan (|

Prepared by: Bret Flesner Date: 03/21/08 | Reviewed by; Aflam Conti Date:03/21/06 | ANIl Review: Date:
&K ~ é 5‘ ( // 3
B
e @—/ S AV Z i, /4 0z §
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UT CALIBRATION DATA SHEET

e

C ..!"'f -40 ﬁ‘ﬁgf

ustomer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.: N2D-CS01

System / Component 1.D.: RPV Nozzie N2D

Component Description: 12" Recirculation Inlet Nozzle to Vessel Weld (Zone-1 Examination)

150 / Drawing No.: 3451-0323-C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 12 " Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer I Model: USN58L Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model:TRL2-AUST Size: 2(24x42) VA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 [n/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F) Comp.: 78°
Delay: 14.00 uS I Range: 8.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div, #: 0.8 Nominal Angle:  60° Measured: 61° Couplant: Ultragel I I Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR
Filter: Fuli Wave Rejact: 0% Cable Type & Length: RG-174 1 25" Serial No.: 03-7406
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: Carbon Steel Rompas
Rep. Rate: Auto High DAC PLOT Reflectors N/A N/A
Pulse Amp: Fixed Pulsar: High Sweep Position N/A N/A
Reference Sensitivity: 59.0 dB 100 Signal Amp (%) NIA N/A
Scan Sensitivity: 74.0 dB 801 Gain DB (dB): NIA NA
80 L -
70 - Probe Squint Angle 3°
, €0 Probe Focus: FD ~2.70”
@ CALIBRATION GHECK %0

Date/Time | OK | Initials 40 1
Initial Cal: 309062322 | X | ., . 30
Init. Sim. Cal: N/A N/A 20 -
Intermediate: N/A N/A 10
Intermediate: N/A N/IA 0 T 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A N/A 0 123 45 6 7 8 910 Component: N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: NIA N/A | Circ Scan Exam Angle is =< the inversa sina of | /L weld: N/A
Final Cal: 31101060245 | X | 4) A, the Nominal 1B/0D '?]"0353 [0 NO B3 N/A | Component: N/A

i Beam Dirsction on Calibration Block 0 Deg. Axial Circ BM: N/A HAZ: N/A

{Yas / No) NO YES NO Crown HT: N/A Weld Width: N/A
Fefiector 1/4T SDH
Sweep Poasition / Depth in Inches 36
Amplitude in % 80%
Gainin dB 59.0 dB

Notes: The 60° Zone-1 ultrasonic examination.

Examiner: Wade Holloway Examiner: N/A
Level: Il Date: 3/10/06 Sign: Level: NA Date: N/A
Fol
ANII
Level: i Date: 3/21/06 s,g,,,R“'“i/ A/ W Dateic) 1
51-9015478-000 Sectiond TabD Page 6 of 10
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AREVA

UT CALIBRATION DATA SHEET

ustomer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.: N2D-CS$02

System / Component .D.: RPV Nozzie N2D

Component Description: 12" Recirculation Inlet Nozzle to Vessel Weld {(Zone-2 Examination)

IS0 / Drawing No.: 3-1S1-0328-C

Procedure No./Rev.: NUT-78/3

Material: Clad CS

Diameter: 12” Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer I Model: USNS8L Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12" | Diamaeter. {(in): Flat
WMat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F) Comp.: 78°
Delay: 14.0¢ pS I Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 2.0 Nominal Angle:  60° Measured: 61° Couplant: Ultragetll rBatch No.: 06325

Cal in Depth or Sound Path: Sound Path

Fixture / Size: Integral

CALIBRATION STANDARD SIMULATOR

Fiiter: Full Wave Reject: 0%

Cable Type & Length: RG-174 / 25’

Serial No.: 03-T406

Damping: 1 K Freq (MHz): 2-25

No. of Connectors: 0

Dascription: Carbon Steel Rompas

Rep. Rate: Auto High DAC PLOT Refloctore NA NA
Pulse Amp: Fixed | Pulsar: High Sweep Position NA NA
Reference Sensitivity: 72.0 dB 100 T Signal Amp (%) NA NA
Scan Sensitivity: 80.0 dB 90 ! | | Gain DB (dB): NA NA
80
: 70 1 Probe Squint Angle 3°
60 Probe Focus: FD ~2.70"
ﬂé CALIBRATION CHECK 50
Date/Timn | OK | Initials 40
tnitial Cat: 3/09/062320 | X | /) A 30
Init. Sim. Cal: NIA N/A 20 : B
Intermadiate: " NIA N/A 10 1—
Intgrmadiate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: NIA N/A 0123 45 6 7 8 9 100 ¢ imponent: NIA
Intermediata: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sine of | ¢/ Weld: N/A
; the Nominal 1D/OD ratio?
Final Cal: 310/060240 | X | /) A 0 YES [JNO [X N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial T Ci.r: BM: N/A HAZ: N/A
| (Yes / No) ) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1D NOTCH
Sweep Posifion / Depth in Inches 6.0
Amplitude in % 80%
Gainin dB 72.0dB
Notes: The 60° Zone-2 ultragonic examination.
Examingr: Wada Holloway - Examiner: N/A
| Sign: ~ Level: li Date: 3/10/06 Sign: Level: NA | Date: N/A
pRoviewed: Jgag A Coplll | Level: Hi Date: 3/21/06 A-N".R“i“%‘_/ Date;
-&:Ign. P \75?::\, 1 Sign: - ‘ ?@J 4. 3‘1‘/ of |
51-9015478-000 Section5 TabD
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RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

leinSite: Browns

YNozzls ID..

Farry Unit 3

l Exam Date: 3/10/06

! Summary No.: U3C12-N2D-NV

Calibration No.: N2D-CS03

RPV N2D

Component {D: RPV N2D

Exam Description: 12" Iniet Recirculation Nozzle to Vessel Weld

’ ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-181-0328-C Procedure No. / Rev.:  54-151-850/ 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12°

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Stavelay Mfg.: KBA Madel: Benchmark Cal. Block ID: BF-18
Model: Sanic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dla.: Flat
Serial No.: 136P1200G081455 Size: .5X1.07 Temp: Block: 83°F Comp.: 77°F
Range: 10” Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 7.92" Moda: Shear Config.: Single Couplant Type: Ultrage! )|

' Velocity: .129 in/usec.

Nominal Refracted Angle: 60°

Couplant Batch #: 05325

Each Major Screen Div: 1 0"

Measured Refracted Angle : 59°

CALIBRATION VERIFICATION BLOCK

Fraq.: 2.25 MHz Puise: 222 ns Nominal Skew Angle (If Applicable).36°-66° Sarial No.: 037405 _l Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable): 36°-66" Refisctor: 10 13
Filtar: Fitter 2 Reject: 0% Wedge Radius (If Applicable): Flat Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 40
Mode: [JDual  BPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8
Jack: Branamit  [JReceive DAC PLOT
Ref. Sansitivity:  73.2dB -
can Sansitivity: 76.0 dB 100 !
! CALIBRATION / VERIFICGATION TIMES 90 7586
Date Time nitials 80
Initial Cal: 3/10/06 0835 M 70 -1 a
Intermediate: NA NA NA €0
Intarmediate: NA NA NA 50
Intermediate: NA NA NA 40
Intermediate: NA NA NA 30
Intermediate: NA NA NA 20
I Intermediate: | NA NA NA 10 0° THICKNESS DATA
Intermediate: NA NA NA 0 0123456728010 Upper Shell: N/A Lower Shall: N/A
. Final Cal.: 300 | 1925 m e Weld CL: NIA At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 56
Amplitude in % FSH 80%
Gain in dB 73.2dB
Notes: Nozzle to Shell §” delay on screen
Examln r ddike W Level: Il Date: 3/10/08 Examiner: N/A Level: N/A Date: N/A
% o 9 A?V%“;ﬂ/a/*’“ Slgn:
gleg‘::e""ed' Ada C‘:L e Level: Il Date: 3/21/06 ’S\I';:IR"""’ / Da;tg] ol

51-9015478-000

Sectionb Tab D
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

g Site: Browns Farry Unit 3

‘ Exam Date: 3/10/06

| Summary No.: U3C12-N2D-NV

Ealibration No.: N2D-CS04

Nozzle iD.:

RPV N2D

Component 1D: RPV N2D

Exam Description: 12° inlet Recirculation Nozzle to Vessel Weld

l ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-1S1-0328-C Procedure No. / Rev.:  54-1S1-850 / 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mtg.: Staveley Mfg.: KBA Model: Banchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 01BV5J Cal. Block Thickness: 6.12° Dia.: Fiat
Serial No.: 136P12005081455 Size: .5X1.0° Temp: Block: 83°F Comp.: 77°F
Range: 10° Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571

| Delay: 4.52" Mode: Shear Config.: Single Couplant Type: Uliragel Il

Velocity: .129 in/usec.

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

Each Major Screen Div.: 1.07

Measured Refracted Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz

Pulse: 222 ns

Nominal Skew Angle (If Appiicable). 120 +

Serial No.: 037405

Type: Rompas

Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (if Applicable): 120 Reflector: 7 10
Filter: Filter 2 Reject: 0% ‘Wedge Radius (/f Applicable): 3.5™ Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 30
Mode: [Cloual BPulse Echo No. of Intermedigte Connectors: 0 Gain dB: 36.2 36.2
Jack: [FTransmit  [JRecelve DAC PLOT
i Ref. Sensitivity: 524 dB -
@;gman Sensitivity: 63.0 dB 100
L CALIBRATION !/ VERIFICATION TIMES 90 5.0
1 Date Time Initialy 80 | - p—
Initial Cal: 10106 0830 A 70
Intermediate: NA NA NA 60
Intermediate; NA NA NA 50
Intermediate: NA NA NA 40 - -t ’ -
Intermediate: NA NA NA 30 -
Intermediate: NA NA NA 20
Intermediste: | N NA NA 10 ’ 0° THICKNESS DATA
H Intermedizte: NA NA NA 0 0123466788910 Upper Shell: N/A Lower Shell: N/A
| Final Cal.: 3/10/08 1320 j/ﬂ{_é_ S Waeld CL.: N/A At Indication: N/A
| Calibration Redector(s) Notch
‘ Sweep Position 5.0
Amplitude in % FSH 80%
Gain in dB 52.4

Notes: Nozzle to Shell 3" delay on screen

Examiner: Nn?z W Kiginjan
)

- Level: !l

IR,

Examiner: N/A

Date: 3/10/06 Sign:

Level: N/A Date: N/A

2L g oy
I

Date: 3/21/08

‘ Sign: f7z/ )-%(
.v i d: I\JZ . Conti ’
Pgie;\:‘::ew'vsl'7< ﬁm@ﬁ«\f (¢ Level:u

Sont oo L Ol Phufol

51-8015478-000
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w&te: Browns Ferry Unit 3
Nozzle ID.: RPV N2D

f-0%/

X

AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

| Exam Date: 3/10/06

I Summary No.: U3C12-N2D-NV

I Calibration No.: N2D-CS05

Component ID: RPV N2D

Exam Descrinticn: 127 Inlet Recirculation Nozzle to Vessel Weld

’ ASME Section XI: 2001 with 2003 Addenda

3-1561-0328-C

Drawing No.: Procedure No. / Rev.:  54-1S1-850 / 03 Figura No.: IWB 2500-7
Material: CS Clad Thickness: 6.1” Nozzle Diameter: 12"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 0111PP Cal. Block Thickness: 6.12” Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 83°F Comp.: 77°F
Range: 19" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.52" Mode: Shear Config.: Single Cauplant Type: Ultrage! Il

Velocity: .12 infusec.

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

Measured Refracted Angle : 40°

CALIBRATION VERIFICATION BLOCK

. Each Major Soieen Div: 1.07

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicabie). 120 - Serial No.: 037405 Type: Rompas
Damping: 500 (2 Rep. Rate: 2 KiHz Measured Skew Angle {if Applicable): 120 Reflector: 7 10
Filter: Filter 2 Reject: 0% Wedge Radius (if Appficable): 3.5° Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 30
Mode: CIDual  Pulse Echo No. of Intermediate Connectors: 0 Gain dB: 36.2 36.2

Jack: BTransmit  [[JRecaive DAC PLOT
Ref. Sensitivity:. 52.4dB
can Serisitivity: 63.0 dB 100
¢ CAUBRATION / VERIFICATION TIMES 20 - 8
! B Date Time | Initials 80
| Wnitiat Cak: 3110106 0815 /h{ 70 A
Intermediate: NA N NA 60
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40 § ~t—1
Intermediate: NA NA NA 30
Intermediate: NA NA NA 20
Intermediate: | NA NA NA 'g 0° THICKNESS DATA
Intermediatz: NA NA NA M Upper Shell: N/A Lower Shell: N/A
Final Cal.: 3110108 1318 W{,F‘ 0123456785910 W[::d CL: N/A Al Indication: N/A
Calibration Reflector(s) e Notch
| Sweep Position 438
1 Amplitude in % FSH 80%
{ Gain in dB 52.4 dB
Notes: Nozzle to Stell 3" detay on sereen.
Examiner: MikZN Kl'eirnja Date: 3110/06 E‘E‘.?;anr:ﬂner: N/A Level: N/A Date: N/A

ign: ; .~ lLevel |l
s Goide g0 L/@nfcm
Reviewad: Ada nti

P ity 4 . Level: Il
; Sign: <= . (

o

Date: 3/21/2008

ANII Reviey ' Date:
Sign: M, '
,_l; et £Ry/0b |

51-9015478-000

Section5 Tab D
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Weld Examination Report R-082
N2F-N/V

RECIRC Inlet Nozzle
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5 EXAMINATION SUMMARY
HARENW A
i
Summary Mo.: U3C12-N2F-NV Examination Duta Shoet : N2F.DS01, N2F-Dgpp | EXam Date: 31012006
Custorner: Browns Ferry Unit 3 U3C12 Examination Methods: Ultrasonic
System / Component ID: Recirculation Inlet/N2F-NV Examination Procedures: 54-1S(-850-03* N-UT-78-03
Component Description: Nozzle to Vessal Weld Modsling Mumber: IR-2003-19 Section 3
Celibration Sheets No(s):
o . N2R-CS01 N2F-CS04
§ Examination Category: B-D N2F.CS02 N2F-CS05
N2F-CS03
130 / Drawing: N2/3-1Si-0328-C Examination ] Mo Reportable Indications
- c—- et Results:
Framatome ANP Safety Document Change Notices: [] Reportable Indications
*SDCN: 30-5037583-00 *SDCN:30-9011321-00 [0 Geometric
*GDCN: 30-9015396-00
Summary: /?eé( : TVA FER mumbeco §9373 and 7958/ s wietet. st
Manual uitrasonic examinations were performed on the refarenced weld during Browns Ferry Unit 3 U3C12,
' accordence with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel

@gé\fuﬁaw in lJmh the radizl and circumferential scan directions. Thuse examinations rasulted in no reportable indications.

: I accordance with UT Procedure 54-151-850-03 and the referenced TVA/EPRI modeling the following additional
i éxaminations ware performed. These examinations also resulted 'r: no reportable indications.

Recirculation Inlet (N2) Nozzie Modeling Parameters
Probe Probe Skew Scan Surface
60° Shear +(36 to 66) Vessel
40° Shear 120 Blend

42% coverage of the required examination volume was obtained.

Note: Refer 1o the nozzle noverage sketch for a description of the scanning volume, examination coverage and scan
| limitations.

Note 1: This ultrasoni examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requiremenis of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
i examinations of the outer 85%t were limited to 51.39% volumetric coverage due to nozzle blend radius interference.

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

This examination satisfies the requirements of ASME Sec. X! (200 1with 2003 Addenda), Category B-D, for item number

B83.80, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec X|, Appendix VIl qualified
personne!, procedures, and equipment as amended by the Final Rule.

F‘lepared Ey Wade Holllowa/ Date: 3/10;2008 | Reviewad By: A Col ZII Date:3/22/2006
WiSign: é é / Sign: (2@}.1 ’

Custorver: tvum Wolch fﬂ/oew te:
& /ﬂw ArngwMJ ,M 4/‘/0‘

Sign:
51-9015478-000 Section 5 Tab £ ( Page 1 of 10
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EXAMINATION DA

Exam Date / Time: 03/10/2508

24:20

Examination Data Sheei No.: N2F-0801

oo

SHEET | iso/Drawing: N2/3-ISi-0328-C

Calibration Sheet: N2F-CS31, M2F-CS02

Wo: Nozzle Boss To Biend Radius

Exam Angle: SO0RL

[
i Systemn / Component [.D.: RFY Nozzie N2F

Custumer: Browns Ferry Unit 3 Le: TBC Procedura No.: N-U7-73-02
Component Description: 12 Recirculation Inlet Mozzle to Vessel Weld Exam Suriace: OD Zone i 2
- . Comnbe-
cow - gl';”c’l‘(‘e.’ Clockwise RBR = Remaining Back Reflection Lijre
oW - De thmse us = Up Stream
5 - Dar . TWD = Through Wall Dimension Ref Pt
DS - Ha:'fwl\,/? re:m fitude Wmax = Dist From CL at Max Ampliiuie J
HMA = Dist From Ret Pt at Max Wi = Dist From CL at Specified % of I ~—] v
Lmax Amplitude _ D'ac (Foma‘rd) o ] s
L1-L2 = End Point 182 (Lateral w2 = DistFrom CL at Specified % of L. B
Movement) Dac {Backward) X L
1h2 AN - ADTH . T
us DS MAXIMURM AMPLITUDE TWD or WiDT Length Dimersions
IND % FORWARD BACKWARD Comments
% - - 7o ¥
CwiCCW | pac D} Whax} LMax | wi | b w2 p2 |t ot ]| o2
NO RECORDABLE iNDICATIONS
Noles:
1. Search unit origntation: radial and circumferential.
2. Examination limitation and ASME Code coverags is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. A

Examiner: Wade Holloway

ANI|

Level: Il

Date: 03/10/06

Examminer: NIA Level” bate:

Reviewed: E?'n A. Conti

Level Date: 03/22/06

Date:

b/4/uy

vnew

.

51-9015478-000

Section5 TabE

Page 2 of 10
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= Exam Date / Time: 3/10/08 20:50 Examination Date: Sheet No.:N2F-DS02
A% —
LR, LT ) ﬁ NAT|01N DATA SHEE-.- Iso / Drawing: N2/3-iS1-0328-C Calibration Shest: N2F-CS03,N2F-CSC4
N2F-C305
AREVA
Wo: Nozzle BossTo Rlend Radius Exam Angle: 40°S. 60°S
Custorner: Browns Ferry Unit 3 System / Component i.0.: RPV Noczle N2F Lo: TDC Procedure No.: 5:-18i-850-03
Componeni Gescription: 12 Recirculation Intet Nozz!s to Vessel Weld Exam Surface: OD  Innar 15%
cow = Counter Clockwise RBR = Remaining Back Reflection ne &
oW = Clockwise us = Up Stream &
o = Depth TWD = Through Wall Dimension rﬂ b
oS = Downstream Wmax = Dist From CL at Max Amplitude K
HMA = Half Max Amplitude Wi = Dist From CL at Specified % of < =
Lmax = DistFrom Ref Ptat Max. Dac (Forward) e =
L1-Lo Amplitude w2 = Dist From CL at Specified % of A & é 3
= End Point 182 (Lateral Dac {Backward} 5 i
Movement) ! g
g
) MUM £, i ) 4
S DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions é
IND o FORWARD BACKWARD c z
¥ % D [wMax] twmax [w omments %
CwiCCw | pac ’ p D1 V2 D2 11 | 01| 2 | b2 i
o
* NO RECORDABLE INDICATIONS
Notes:
1. Search untt orfentations: Tangential
<. Examination limitations and ASME Cous coverage is provided on the Ullrasonic Examination Limitation and Coverage Worksheets.
Examiner: Thomas Brown Level: I!  Date: 3/10/2006 Examiner: N/A Level: Date: Level: [Hl Date.3/22/06
s N
®4"~) (P 58\/‘17\————— ¢
j jwew Date: %
A o S /8 06
N 51-9015478-000 Section 5 TabE Page 3 of 10
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£ RPV Nozzle-To-Shell Weld
BEftpr o cnteal A Far S0k PR B O [ P t o
Ultrzsonic Zxamination Linitzation and Coverage YWorksheet
AREVA g .
Utility: TVA Plant; BFN3 ] Unit: 3 Weld [D: N2F ! Date: 03/22/06 i_ Summary Ne: U3C12-N2F-NV
l Axial scans are peifermed with a procedure for the examination
i - of vessel shell welds. This procadire has been demonstrated for
l detection of flaws located throughout the entire weld thickness.
P o Coverage obtained during axial scans is typically limited due i
i nozzle configuration.
in the circumferential scan direction the outer 85%-t is examired
with the same vesse! procedure as above and typically limited
e due to nozzle configuration. To achieve additional coverage in
e R e e srpmanter 4 the circumferentiai scan direction a second examination is
performed with a procedure demonstrated for nozzle inside-
radius UT. This procedure has been demonstrated for detection
- of flaws in the inner 15%-t only. The nozzle inside-radius
fechnique provides additional coverage since the component is
modefed and scanning is performed with several search units
from the nozzle blend,
Asxial Scans Circumferential Scans
100%-t ' inner 15%-t Outer 85%-¢
Examination Procedure: N-UT-78-03 Examination Procedure: 54-1S1-850-03 Examination Procedure: N-UT-78-03
*Required Examination Volume: 43.73%inches | Jinner 15%-t Examination Volume: 5.01%inches. “Outer §5%-t Examination Volume: 38.72%inches.
60°RL axial scan limited: BYes [ INo ‘ECoverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: DdYes [ INo
Descripticn of Limitation: Nozzle Blend Radius inner 15%-t Exam Limited: [_{Yes  Pano Descripticn of Limitation: Nozzle Blend Radius
*Total Axial Volume Achieved: 24.91% inches Description of Limitation: F/A ) "Outer 85-t% Volume Achieved: 7.015%inches
"tnner 15%-t Volume Achieved: 5.01°inches. :
“Percentage of Axial Coverage: 57% Total Circumferential Examination Coverage: 27%
B+AX100=C (F+H)+ A=
Combined Axial and Circumferential Weld Coverage
‘Total Examination Coverage: 42%
(C+pn+2=tL BNy
Prepared by: Bret Flesner Date: 03/22/06 | Reviewed ty: Adam Conti Date:03/22/06 | ANIi Review: Date: o'%%
\ o Frao (= Ao Fhd fips
¥ - / L
51-9015478-000 Section S Tab E Page 4 of 10
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< RPY Nozzle-To-Shell Weld

— Ulirasonis Exandnatio: Linitstion and Coverzae Warksheet
AREVA =
Utiiity: TVA Flant: BFNS Unit: 3 i Wold 10 N2F E}ate: D3/22/06 [ Summary N U3C12-N2F-NV

Tangential and radial scans are iimited due to liftoff - .
caused by the blend radius and transducer footprint. " e

B60°RL radiai and tangential scans were performed
from the sheil surface.

The tangential scans were performed with £10° skew _ \\
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100% _
circumferential coverage of the inner 15%-t. A

100% of accessible surface was scanned resuliing in
42% coverage.

LR e AR LM e CAC I R 4

e
[
¢
Ui
:.J N2 Nozzie-to-Shell
===Tangential (Circumferential) Scan
«=== Radial (Axial) Scan
N
D
Prepared by: Bret Flesner Date: 03/22/06 | Reviewed by: 1 dam Conti Date:03/22/06 | ANII Review: Date: 0§
Lo Fsre st DO /1
51-9015478-000 Section b TabE Page 5 of 10
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AREVA

UT CALIBRATION DATA SHEET

fCustomer: Browns Ferry Unit 3

Exam Date: 03/10/2006

Calibration No.: N2F-CS501

System [ Cemponent LD RPV Nozzle N2F

Compornenit Description: 12" Recircuiation Inlet Nozzle to Vessel Weld (Zone-1 Examination)

1€ 3 Browin,; Moo LASLE3L5.C Frocedure No. / Reyv.: N-UT.7T8/7D
Material: Clud CS§ Diameater: 12 ” Nozzle Thickness: 6.1” Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer | Model: USNS58L Sarial No:  03-848 hifg: RTD Calibration Block No: BF-18
Serial /| MT&E #: 0100DO Maodel: TRL2-AUST Size: 2(24x42) Ve Thickness (in): 6.12" ; Diameter. (in): Flat
Mat. Cal./ Velocity: 2320 InfMicro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F) Comp.; 78°
Delay: 14.0C uS l Ranga: 8.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
' | Each Major {icreen Div. #: 0.8 Nominal Angle:  60° Measured: 61° Couplant: Ultragel Il l Batch No.: 05325
| Cal In Bopth or Seund Path: Sound Path Fixture/ Size; __Integral CALIBRATION STANDARD SIMULATOR

; Filter

S

Fuii Wava Reject: 0%

Cable Type & Lenuth RG-174 / 25’

Serial No.: 03-7406

Freg (MHz). 2-25

E&xmph’lg: 1l

Ho. of Connectors: 0

Description: Carbon Steel Rompas

Fop. Rate: Auto High DAC PLOT Reflectors N/A NIA
Pulse Amp: Fixed l Pulsar:  Migh | 7| Sweep Position N/A NiA
Refersnce Sensitivity: ~ 59.0 dB | 100 T ' Signal Amp (%) NIA NIA
Scan Sansitivity: 73.0 oB %01 S 1 | "7 || Gain DB (aB): NIA NIA
80 : ©
t 701 Probe Squint Angle 3°
3 60— : Probe Focus: FD ~2.70"
W CALIBRATION CHECK 50 | !
DiteMime | QIC | Initials 404 - ol
titial Gal; NS 2045 | K| g et ! 30 E
Init, Sim. Ce": NJA N/A 20 1 i : :
| Intermadiate: N/A N/A 10— ~i-—[ - - .
intermediate: N/A N/A 0 i 7 ' 0 DEGREE WELD THICKNESS ONLY
Intermediate: NIA NA | |0 1 23 458 7 8 8 100 o . NIA
Intermediate: NIA N/A . BH: N/A I HAZ: N/IA
Intermediate: NIA N/A | Circ Scan Exam Angile is =< the inverse sine of | ¢;_ Weld: N/A
. Final Cal: 3110/06 2302 | 4 A/' the Nominal ID/OD ral_:t}lo:Es [J NO [X N/A | Component: N/A
Beam Nirection on Calibration Elock 0 Deg. Axial Cire BM: NIA HAZ: N/A
Mas fNoY NO YES NO Crown HT: N/A Weld Width: N/A
Reflecior - 1/4T SOH
Sween Pozidon / Depth in Inches 3.6
Amplitnde in % 80%
Gainin dB §9.0dB

Notes: The 60° Zone-1 ultrasonic examination.

cD

Examinier: Wade Hulloyva\:l:_ - Examiner: NJA i
Sign: . / / / // ,/ Level: Date: 3/10/06 Sign: Level: NA | Date: N/A
I ok /ﬁ v
C IhReviewad:  fufom A, 3 m‘ o AN/l Review, i
W ign: e '£Z A Leval: it Date: 3/22/0€ Sngn Q D
9 J -'/ f: /9.'2;,/.94
51-9015478-000 Saection5 Tab E Page 6 of 10
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£ UT CALIBRATION DATA SHEET

AREVA
_ - Erowns Ferry Unit 3 Exam Date: 03/10/2006 Calibration No.: N2F-CS02
Systam f Covaponent L0.: RPV Nozxle N2F
i Componant Description: 12" Recirculation inlet Nozzle to Vessel Weld (Zone-2 Examination)
1E0 ) Drawdr,, Nowd TH815323-0 Procedure Ne. { Rov: NUT-781 12
Material: Clad CS Diameter: 12" Nozrle Thickness: 6.1” Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer I Model: USNSSL Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MTSE #: 0100D0 Model: TRL2-AUST Size: 2(24x42) VaA Thickness (in): 6.12” | Diameter. (in): Flat
! Mat. Cal. / Valocity: 2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MMz Temp (F) Block: 82° | Temp (F) Comp.: 78°
fi' Oelay: 14.00 p% ! Rarga: 20.0 Config.; Dual Moda: Long. Thznmometer No.: VH- 8571
i Em;h Major S(,reen Div. i 2.0 Homina!l Angle:  60° Measured: 861° Couplant: Ultragel li l Batch No.: 05325
: Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR
i&lter. Full Wave Reject: 0% Cable Type & Length: RG-174 /25’ Serial Mo.: 03-7406
'£umpiug: 4k Frog (Rilz): 225 WNo. of Connectors: 0 - | Dascription: Carbon Steel Rompas
| Rep. Rote: Auto High DAC PLOT Reflectors NA NA
Pulse Amp: Fixed Pulsar:  High _ ’ Sweep Position NA N/A
{ Reference Sensitivity:  72.0 dB 100 T~ Signal Amp (%) NA NiA
{ Scan Sensitivity: 80.0 dB 90 1— ‘ GainDB(dB): [ NA NIA
= 80 [‘ >
3_ 70 T - Probe Squint Angle 3°
; 601 |~ Brobe Focus: FD ~2.70"
@éj_ CALIBRATION CHECK 50— :
L DateTima | OK | Initials | ' 40 4 b i
Initial Cal: 310062040 1 X | gy 30 i 1 f
Init. Sim. Cak: N/A N/A 20 A T
Intermadiate: N/IA N/A 10
Intermediata: N/A ' N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermadiate: N/A NA || 01 2345 67 8 9 10 component: NIA
Pntermediate: A N/A — BM:  NIA Tnaz:  wa
Intermediata; MNIA | N/A Circ Scan Exam Angle is =< the Inverse sine of | ¢/L Weld: N/A
Final Cal: 310062300 | X | )M the Nominal IG/00 rﬁozES O NO [ na | Component: N/A
: oM .
' Beam Direction on Galibration Block 0 Dag. Axial Circ BM: N/A HAZ: N/A
{Yas [ No) NO YES NG Crown HT: NIA Weld Width: N/A
ju‘:ﬂecior 1D NOTCH
Sweep Position / Depth in Inches 6.0
"Amplitude in % 80%
| Gain in dB 72.0dB
Notes: The 60° Zone-2 ultrasonic examination.
j 5?‘3""”‘" W«de Houn }v Exarniner: NIA
| Sign. A tevel:ll Date: 3/10/06 Sign: Level: NA Date: N/A
| (/ﬁ\«id., / Pé""'t‘ M?/
: hRavievred: A ANI Revie
q o ﬁ%’ T Level: i Date: 3/22/06 Sisn-,f 029, ¢/
- £ :—6——
51-9015478-000 Section5 TabE Qo o B Page 7 of 10
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RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

b i‘:ﬁw‘ite: Browns Farry Unii 3

I Exarn Date: 3/10/06

, Suramary No.: U3C12-N2F-NV

[ Calibration No.: N2F-CS03

R
=

Nozzle ID.. RV N2F

Component 1L3: REV N2F

Exam Description: 12" Inlet Recirculation Nozzle to Vessel Weld

J ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-1S1-0328-C

Procedure No./Rev.. 54-151-850 /03

Figure No.: IWB 2500-7

Material: CS Clad

Thickness: 6.1"

Nozzle Diamster: 127

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg.: Stavaley Mfg.: KBA Model: EBenchmark Cal. Block 1D:; BF-18

Model Sariic 136 Serial No.: 00X1XJ Cal. Block Thickness: 612" Dia.: Flat
:‘ lSeriai N&: 13598 1200G081455 Size: .5X1.0" Temp: Block: 83°F Comp.: 77°F

Range: 107 Freq: 2.25 MHz Shape: Kectangle Thermometer VH: 9571

Dolay: 7.92° Mode: Shear Canlfig.: Single { Couplant Type: Ultragel Il

Velocity: .128 infusec.

Nominal Refracted Angle: 60°

Couplant Batch #; 05325

Eizch Major Soreen Div 107

Measured Refractad Angle : 59°

CALIBRATION VERIFICATION BLOCK

[

T PO N .
“eviewad: Adapn Tion
Sign: i ’VI

1

PR T e o s,

Sign:

Freq.: 2.25 MHz Putse: 222 ns Nominal Skew Angle (if Applicable). 36°-66° Serial No.: 037405 ]T—ype: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable): 36°-66" Reflector: 10 13
Filter: Filter 2 Reject: 0% Wedge Radlus {if Applicabis): Fiat Sweep Div.: 4 7
Fulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
Mode: [Nuat DPulse Echo Na. of Intermediate Connectors: 8 Gain dB: 56.8 568
i Jack: R Transmit CIRecelva DAC PLOT
j Pof. Sencitivity:  73.0dB r
-:il%;vf‘.(;an Sersitivity: 765.0 df 100 ~T- ,
o CALIBF.ATION / VERIFICATION TIMES 90 [ : - 5.6
Date Time Initials 80 7{ LG—"" 1
! Initial Cal: 310/06 20112 7. 3 ; 70 - :
Intermediate: NA NA NA 60
Intermediate: NA NA NA 50 =]
Intermediate. NA NA NA 40
P;}termediate: NA NA NA 30 i 1
| Intermediate; NA NA NA 20 T 1
intermedizte | NA NA NA 1 E | 0° THICKNESS DATA
¢ Intermediate: | Na NA NA 0 ) T S s . & 7 8 9;1_0_1 Upper Shell: N/A Lower Shell: N/A
(FinetGat: L osnoos | nase | 74 Weld CL: N/A At indication: N/A
Calibration Reflector(s) Notch
Sweep Position 5.6
Amplitude in % FSH 80%
Gain in B 73.2dB
Notes: Noizzle to Shell 67 delay on screen
{ Examireg, Thomas Brgr Level: I Date: 3riojos | Sxaminer: NiA Lovel: N/A Date: N/A

7

Date: 3/22/08

PRI Yool
AR ., Levet: Il
w‘-’z@*] .

ANIl Review: ,
Sign: (A/ 4 ?{:"‘X ﬂzﬁgtz.

51-9015478-000

Section 5 Tab E

Page 8 of 10
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A* RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

TExam Date: 3/10/06

] Summary No.: U3C12-N2F-NV

l Calibration No.: N2F-CS04

@msne: Browns Ferry Unit 3
it ks
"Nozzle ID.:  RPV N2F

Componant 1) RPY N2F

Exam DLSCHpthﬂ 12" lnlet Recnrculauon Nozzle to Vessel Weld

J ASME Section X!: 2001 with 2003 Addenda

D.rdwmg Na. 3-ISI-03.'28-C

Procedure No. / Rev.:  54-1S1-850/03

| Figure Mo.: IWB 2500-7

Material: ©S Clad

Thickness: 8.1"

Nozzle Diameter: 127

INSTRUMENT SETTINGE SEARCH UNIT CALIBRATION STANDARD
Mfg.. Staveley Mfg.: KBA T Model: Benchmark Cal. Block ID: BF-18
Model: Scnic 136 Serial No.: 01BV5J Cal. Block Thickness: 6.12" Dia.: Flat
| Serial No.: 136P1200G081455 Size: .5X1.07 Temp: Block: 83°F Comp.: 77°F
i Fange: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
'_'3‘;3';!)74‘1’ Mode: Shear Config.: Single Couptant Type: Ultragel Il

\r'elc.city: .129 in/psoc.

Nominal Refracted Angle: 40°

Couglant Balch #. 05325

Eaanh Major Scrzen Dive: 1.07

Measured Refrzciad Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns

Norminal Skew Angle (If Applicanle). 120 +

SerialNo.: 037405 | Type: Rompas

Damping: 500 O Rep. Rate: 2 KHz Measured Skew Angle (If Applicable): 120 Reflector: 7 10
Filter: Filter 2 Reject: 0% Wedge Radius (if Applicabie); 3.5" Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 30
Mode: (CDual [KPulse Echo No. of Intermediate Conngctors: 0 Gain 4B: 36.2 36.2
Jack: KTrensmit [JReceive DAG PLOT
Ref. Sensitivity:  52.4 dB
--Z’,:I_i.wcan Sensitivity: 59.0 dB 100 l ’ T
u"’ CALLBRATION / VERIFICATION TIMES 90 —L- ‘ 507
T | Dae Time Initials 80 *—z- ! —(f* B
 Initial Cat: 10106 20:08 T A 70 u f |
Intarmadiate: NA NA NA 60 | - B — T _ ]
Intermediate: NA MA NA S0 L0
Intermediate: NA NA NA 40—+
Intermadiate: NA NA NA 30 l
ntermediate: NA NA NA 20 ' I
intermediate: | NA NA NA 10 '"‘“}' ' 0° THICKNESS DATA
": Intermediate: NA NA - 0 o '_; L, .3 . 4 5——; 7 8 9 10 Upper Shell: N/A Lower Sheli: N/A
.‘ Final Cal. W0/ 235 7R R — Weld CL: NIA At Indication: N/A
1 Calibration Reflectar(s) Notch I
Mé;\jeep POSI?K;I’-I - 5.0 j'
Ampltude in % FSH 0% |
Gainin d8 524
Notes: Nozzle to Shell 3" delay on screen
i Examiner: xg_)mas Elrown Lovel: Ii Date: 3/10/06 g:;anTiner: N/A Level: N/A Date: N/A

2, Si ,
', u.ﬂg_ ,(\':_‘I:* “w H_Li,,a:..._ >

4 Qewe\w}i- r—v‘* _. 1 Level:l
ion:

AMII R
Date: 3/22/36 eview:

Sign: ﬂ..,/ Ftoak

£ .za;‘?u

51-9015478-000
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RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

TExam Date:

3/10/06

! Surnmary No.: U3C12-N2F-NV

l Calibration No.: N2F-CS05

@?Pite: Browns Fay Unit 3
S Nozzle 1D PV NZF

Componant 1D: IRPY N2F

Exam Description- 12" Inlet Rfcin:ulation Nozzle to

‘/assel Weld

! ASME Section XI: 2001 with 2003 Addenda

Drawing No.:  3-1S1-0328-C

Procedure No. / Rev.:

54-1$1-850 /03

Figure No.: IWB 2500-7

Material: CS Clad

Thickness: 6.1"

Nozzle Diameter: 12°

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mig.: Stavalay Mfg.: KBA Model: Eenchmark Cal. Block ID: BF-18
- Model: Soric 156 Serial No.: 0111PP Cal. Block Thickness: 6.1  Dia.: Flat
. Seriat No.: 135131200(_;081455 Size: .5X1.07 Temp: Block: 83°F Comp.: 77°F
Hange: 107 Fraq: 2.25 MHz Shape: Fectangle Themmometer VH: 9571
Deloy: 4527 i Mode: Shear Config.: Single Couplart Type: Uitragel HI

Vc locnv 1"-') m/usr‘c

Mominat Refiacted Angle: 40°

Y Couplant Batch # 05325

Eaen Major Soréen Div. 1.0

Measured Refracied Ang

i : 40°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MKz

Pulse: 222 ns

Nominat Skew Angle (If Applicabley. 120 -

Serial No.: 037405 iType: Rompas

T Level: i
L —] -‘,\qhﬁ/j !A( PP

Sign:

Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable). 120 Reflector: 7 10
Filter: Filter 2 Reject: 0% Wedge Radius (if Appficable): 3.5 Sweap Div.: 4 7
Fulse Amiplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 30
Mode: [J0ua! Pulse Echo No. of intermediate Conneclors: 0 Gain dB: 36.2 : 36.2
I Jack: BTraramit  [lReceive DAC PLOT
! Ref. Sencitivity: 535 dB B - —
S ;Q.L -an Seraitivity, 390 B 100 NERE
! CALIBRATION ! VERIFICATION TIMES 90 +—r T 48 T
Data | Time Initials 80 +—+ | -0 1 -
Initial Cal: 3/10/06 20:10 7‘ g 70 - - l l 1 —
Intermediate: NA NA NA 60 | ‘ I
intermadiate: NA NA NA 50 i —
Intermodiate: NA NA NA 40 [ |
Intermediate: NA NA NA 30— ;
Intermediate - NA NA NA 20 : ]
R NA NA 12 ERNTREN 0° THICKNESS DATA
o Intermediate: 1 NA NA NA i ] Upser Shell: NJA Lower Shell: N/A
¢ Final Cat: T 310106 33:74 7‘_&? \——D 123 —-‘—1 > er8smw W’Zld CL: N/A At Indication: N/A
Calibrarg;; -Ro;%lem(-';t:'.u'(:;) Notch
Sweep Fz)gi;ion 4.8 T
Amplituda in % FSH 80%
Gain in dB 53.8dB
Notss: Mozzle to Shell 3" delay on screen.
i Examiner: "”ho;auﬂmwn — Date: 3/4/06 Exarnirier: NJA Level: N/A Date: N/A

i
: ,ﬁl; wad: wxbfwg( /%\_:/( Level: IIt

IS
Iy

Date: 3/22/2006

AN Review:
Sign: ﬁ,{’ W Nl

affot

51-9015478-000

Section
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Weld Examination Report R-083
N3B-N/V

Main Steam Nozzle
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EXAMINATION SUMMARY

| Summary No.: U3C12-N3B-UV Examination Data Sheet : NIB-DS01, N3B-Dso2 | xam Date:  3/7/2006
Customer: Browns Ferry tinit 3 U3C12 Examination Methods: Ultrasonic
Sysfem / Component ID: Main Steam/N3B-NV Examination Procedures: 54-1S1-850.03* N-UT-78-03
; Compuneni Description: Nozzle 1o Vessel Weld Modeling Number: IR-2003-19
Calibration Sheets No{s):
o N3B-C301 N3B-CS04
Examination Gategory: B N3IB-CS02 N3B-CS05
: N3R-CS03
.‘1' 180 ] Drawing: N3/3-151-0320.0 xamination [X] No Reportabie Indications
- Results:
3 ]
' Framastome ANE Safety Dacoment Change Notices: [ Reportable indications
*SDCN: 30-5037583-00 *SDGN:30-9011321-00 *SDCN: 30-9015396-00 [ Geometric
S Rt TVA PER amembine 97373 dusd 551, Mad wetp s/5/kc

Manual e Asomc exarninations were performed on the raferenced vield during Browns Ferry Unit 3 U3C12.

moaccarderoe with UT Proce dure N-UT-78-03, €0° Longitudinal wave exammations were petformed from the vessel
surface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

in aceorderioe with UT Frozsadure 54-181-850-03 and the roferenced TVA/EPRI modeling the following additional
~examinations were performed. These examinations also resuited in no reportable indications.

i

' Main Steam (N3) Nozzle Modeling Parameters

%{ Probe Probe Skew Scan Surface
j 60° 3hear {54 to 74) Vessel

¢ 40° Shear 1115 Blend
y
| 36% coverage of the required examination volume was ohitained.

Neote: Refer to the nozzis coverage sketch for a description of the scanning volume, examination coverage and scan
fimitations.

1 Mote 1: This ulirasonic sxamination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
i minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
examinations of the ouler 85%t were lirmited to 35.22% voiumatric caverage due to nozzle blend radius interference.

| Note 2: Sse TVA Request for Relief PD1-1 and PDI-2. Dockets No. 50-261/296; 50-327/328; and 50-0390. This relief
i request changed the area to be examined per IWB-2500-7 (a) and (b) to the weld plus a 2" on each side.

" This exaraination satisfies the requirements of ASME Sec. X! (2001 Edition with 2003 Adderda), Category B-D, for item
(l nurmber [33.20, figure number iIWB 2500-7(a) exarn vaolurne, and was performed using ASME Sec XI, Appendix Vlll qualified

i personngt, procedures, end equipment as amended by the Final Rule.

Prapzmd By: George Chapmian . Reviewed By: Ad Conti LY
i s 70 Date: 3/22/2003 ZI' jl Date:3/22/2006

Y o iy : .
y',;gn /'.,3:5” /752:&;‘, Sign:

Customar: Matt Weleh/- # Date; .
7 Wk S | Ly e s
w30t ! )

51-9015478-00C Section 5 Tab J - . Page 1 of 10




AREVA

UT EXAMINATION DATA SHEET

Exam Daiz / Time: 37/2003 120140

Iso { Drawing: N3/3-181-0329-C

rormon s

Wa: Nozzle Boss To Blend Radius

Examination Data Shact Mo N3B-DSM

Calibration Sheet: N3B-CS01, N3B-CS02

Exam Angle: 60RL

Custumer:. Browns Femry Unit 3

Systerit / Component LD RPY Nozzle N3B

Lo TDC

Procedure No.» N-UT-75-03

Comocnent Cascrigtion. 28" Main Steam Nozzie to Vessal Wekd

Exam Surface: OD Zone i 2

= Counter Clockwi Cpnizs
. T Lounter Liockwise RBR = Remaining Back Reflection Lihe
ccw = Clockwise S = UpS
cw = Depth Y = Up Stream . .
D = Downsiraam TND = Threugh Wall Dimension Ref PR
- o N Wrax = Dist From CL at Max Amplitude .*\».J
DS = Hait Max Ampiitude N i PO -
. w1 = Dist From CL at Specified % of -
HMA = Dist From Ref Pt at Max. Dac (Forward) ,
Lmax  Amplitude \ R Fod O © m.l.
L1-12 = Enc Point 182 (Lateral W2 Dist From CL at Specified % of b K] é &
Dac (Backward)
Movement} Le
1A T
us oS MAXIMUM AMPLITUDE TWD or WIDTHA. _ Length Dimensions
IND % FORWARD BACKWARD Comments
CW/CCW | pac D | WMax | LMax § D4 W2 D2y ot1 | Bt | L2 ! 02
NC RECORDABLE INDICATIONS
Notes: [
1. Search unit crientation: radial and circumferential. :,;'
2. Examinatiorn: fimitaticn and ASME Cods covarage is provided on the Ultrasonic Examination Limitation: and Coverage Worksheets. f
. p -7
o o
Examiner: George Chapman: Level: Il  Date: 3/7/2006 Examiner: N/A Level Date: Reviewed: Conti evel: |1t Date: 3/22/2006 k™)
ANII Refigw: v Date: i
R
Ar 44@( 4 / 6/ o4 W

51-8015478-000
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@

Exam Data / Timm: 37/55 12:48

tso / Drawing: N3/3-18i-0329-C

. e e P

Examination Data Shest No.: N3B-DS02

P Y

Catibraiion Sheet: N3B-CS03,N3B-CS04
N3B-CS05

Wo: Nozzie BossTo Blend Radius

Exam Angle: 40°S, 60°3

Customer: Browns Ferry Unit 3 System / Component [.D.: RPV Nozzle N3B Lo: TDC Procedure No.: 54-431-850-03
Commaonent Descrigtion: 25" Main Steam Nozzle to Vassei Weld Exam Curface: OD  toner 15%
- ~ s Cemta
:Counlern\_,lo-..kwme RBR = Rernaining Back Refigction Ups
cCcw = Clockwise us = Up Stream
Sw - Bgﬁ:s’ream TWD = Through Wall Dimension 0 W W mas Rer Pt
oS - Hal'lMa;x Ambiitud Wmar = Dist From CL at Max Amplitude L. J ] .J
sra pitude Wi = Dist From CL at Specified % of i S TN =,
HMA = Dist From Ref Pt at Max. . X /y .
tmax  Amplitude Dac (Forward) ; - i e
n X o W2 = Dist From CL at Specified % of \J 4 A &
t1-L2 =End Point 1&2 {Lateral : |
Dac (Backward} X X )
Movement) i :
LITUD
) U DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimansions
iND o FORWARD BACKWARD Commients
T o Jewicew | pac D pWMax | LMax | 0 & py w2 p2 | 11 | b1 e | b2
NGO RECORDABLE INDICATIONS
Notes:
1. Search unit orientations: Tangential
2. Examination fimitatiorc and ASME Code coverage is provided on the Ultrasanic Examination Limitation and Coverage Waorkshssts.
Examiner: Mike W. Kleirjan _ Level: I Dale. 3/7/2006 | Examiner: NiA T Level, Date. Reviewed: Agam Conll Level: Il Dale:3/22/2006
R !
it o ot
‘ oy
ANIl Review: / Date: ! S—
j‘/ Tl 8/8/04
51-9015478-000 Section Page 3 of 10
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e Pitras oo Ei’"‘ﬁ’iﬂ?ﬁ(ﬂ? "’ Ea'f:if'ff*fi-fg;izs :md C@ erage Worksheet
AR EV{D{ W RCE Lt e o8 L) e S = = Tl e B R 2 SR #
Utility: TVA I Pltant: BFN3 Unit: 3 Weld 1D N2R [ Bate: G3/22/06 | Summary Ne: U3C1Z2-N3B-MNV

Axial scans are performed with a procedure for the examination
of vessel shell weids. This procedure has been demonstrated for
detection of faws lccaied throughout the entire weld thickness.

Coverage obtained during axiat scans is typicafly limited due to
nozzle configuration.

in the circumferential scan direction the outer 85%-t is examined
with the same vessal procadure as above and typically limits
due to nozzle configuration. To achieve additional coverage in
the circumferential scan direction a second examination is
performed with a procedure damonsirated for nozzle inside-
radius UT. This procedure has been demonstrated for detection
~ of fiawe in the inner 15%-t only. The nozzie inside-radius
technique provides sdditional coverage since the component iz
modeled and scaniing is parformed with several search units
from the nozzle blend.

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Outer 85%-t

Examination Procedure: N-UT-78-03

Examination Procedure: 54-I1S[-850-03

Examination Procedure: N-UT-78-03

“Required Examination Volume: 54.37 inches

YInner 15%-t Examination Volume: 5.3% inches.

“Quter 85%-t Examination Volume: 48.98%inches.

60°RL axlal scan limited: Yes [No

“Coverage Obtained by Modeling: 100%

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

Description of Limitation: Nozzle Blend Radius

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

Description of Limitation: Nozzle Blend Radius

51-9015478-000

Section5 TabJ

Page 4 of 10

PTotal Axial Volume Achleved: 22.639%inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 10.3059°inches o
Finner 15%-t Volume Achieved: 5.3%%inches. ' (C;)

® Percentage of Axial Coverage: 42% “Total Circumferential Examination Coverage: 29% :’
B+AX100=C (FrH)+A=d ¢t

Comiined Axial and Circumierential Weld Coverage o

‘Totai Examination Coverage: 36%
{C+N+2=L

Prepared by: Bret Flesner Date: 03/22/06 | Reviewed byy Adam Conti Date:03/22/06 | ANIl Review: Date: %
£

N

= i

L7 oo el Kl Ftnl it06 |G




A o-Shell Wald
= AB3 e - - 0T LT I ol vy oo SAT el - 3
A ks e s s N R P qsn and Coverags Workshest
AREVA =
[ Udlity: TVA ll Plant; BFN3 ) Daga: 23/22108 | Summary Nt U3CA2-H3E-NY

Tangential and radial scans are limited due to liftoff
caused by ihe biend radius and transducer footprint.

6C°RL radial and tangeniial scans were perfcrined
from the shelt surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumierential scans with a second procedure wera
also performed from the blend radius. This technigue
nas been demoensirated for detection of axial flaws in
the inner 15%-tonly. These scans achieved 100%
circumfarential coverage of the inner 15%-t.

100% of accessible surface was scanned resulting in
36% coverage.

e

e

N3 Nozzle-to-Shell AY

‘\
—=Tangential (Circumterential) Scan )
== Radial (Axial) Scan /

Prepared by: Bret Flesner Date: 03/22/06

Lé/W/M

Reviewed by: Adam Conti

st

Date:03/22/06

ANl Review: Date:

o L honl b/ b 0¢

51-9015478-000
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ARFREELY ~

rnmmmumm 5

X UT CALIBRATION DATA SHEET

AREVA
. Customer: Sirewns Ferry Unit 3 xam Date: 03/7/2006 Calibration No.: N3B-CS01
LY

£oC.08 L-083

.fgystem f Ceiaponent LD.: RPV Nozzie N3B

Compoupnt lgscription: 26" Main Steam Nozzle-to-Shell weld (Zone-1 Examination)

18O/ Drawing No.: 3-151-0329-C Procedure No./ Rav.: N-UT-78/3
Material: Clad C3 Diameter: 26" Nozzrle Thickness: 6.1” Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
M7g: Krautkramer I Model: LUSNEBL Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial I MT& = #: 0100090 Model: TRLZ-ALST Siza: 2(24x42) VA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Valocity: 2320 tn/Micro Seconds Shape: Rectangle _Fn'eq: 20 MHz Temp (F} Block: 82° | Tamp (F) Comp: 88 °
. Dalay: "./LKé i ] Rango: 8.6 B Config.: Dual Modo: Long. Thermometer No.: VH-9571
i Each Major siureen Div. #: 0.8 ormninal Angle:“ 60° Measured: 61° Couptant: Ultragel | Batch No.: 05325
| Cal in Depth: o Sound Path: Sound Path Fixture / Siza:  integral CALIBRATION STANDARD SIMULATOR
. Filter: F“:l-l.l'\.flvuava Reject: (% Cable Type & Length: RG-174/ 25’ Serial No.: NA
Damping:. 11 vreq (Mtdz): 2-25 No. of Cunnectors: 0 Description: N/A
Rep. Rade; uto High o RAC PLOT Reflastors 1 2
Pulse Amp: Fixed Puisar: tligh =T gweep Position N/A N/A
Raference Sensitivity: §9.0 d8 100 Signal Amp (%) | N/A NIA
Scan Sersitiity: 75.0 UB | 0 e Gain DE (dB): N/A N/A
; 80 ddigon
B 70 g Probe Squint Angle 3°
(“ o 60 - : T Probe Focus: FD ~2.70"
" T ALIBRATION GHRECK 50 |
@f" DateTime | QK | Initials 40 - |
| initial Cat: w120 | x| BAL | | 30— !
| it Stm. Ca: NiA NIA Loz :
[ ntormadiate. | NIA NIA, 10 4~ —
i intermadiate: N/A N/A 0 J : r 0 DEGREE WELD THICKNESS ONLY
; Irtermeriigta: N/A N/A 0123 45 6 . 78 9 10 Comg anent: NIA
| intarmediate: N/A NIA BM:  NA HAZ: N/A
intermediats-: /A N/A Circ Scan Exaum Angle i5 =< the inverse sine of CIL Weid: N/A
FinalCal: | anue153s | X |2 the Nominal ID/OL "a%?yES [1No & NiA | Component: NIA
f Bearn [irzetion on Calib-ating Block 0 Deg. Axial Circ BM: N/A HAZ: N/A
) T es I Ny NO YES NO Crown HT: N/A Weld Width: N/A
| Paflacter " T SDH
| Sweep Position / Depth in Inches 56 -
| Amplitude i0 % T 80%
{ ainIn a8 ' 50.0 dB
i' Motes: The 60° Zone-1 ultrasonic examination. )
| g rn ooras ‘df(”’ o Level: I Date: 031712005 | s Level NIA | Date: N/A
H /:'If-:.;'m:.- ,4/ (Y -~

Review e, Ldainfi. C\'m'fi'; T AT Review: .
@ g it F"v*—( syt Level: i Date: 03/22/2006 | gign: , Da!e:- ‘ol
7 — l Coupamat) B — A

£1-8015478-000 Saction & Tab J Page 6 of 10
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UT CALIBRATION DATA SHEET

| Customer: Browns Forry Unit 3

Exam Date: 112006

Calibration No.: N3B-CS02

Systern / Componant LD :

RPY Nozzle N3B

Componemny Dessription: 28 Main Bteam Neozzl

e to Vessel Weld {(Zone-2 Examination)

ISO | Drawing No.: 3-151-0329-C

Procedure No, / Fev.: N-UT-78/3

Material: Glad CS

Diamatar: 26" Nozile

Thickness: 6.1" Nominal

INSTRUMENT SETTIMNGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg: Krautkramer l Model: USNSSL Serial No: 03-843 Mfg: RTD Calibration Block No: BF-18

Sorial / MTEE &: 010000 Model: TRL2.-AUST Size: 2(24x42) Yk Thickness (in): §.12” | Diameter. (in): Flat
’H Mat. Cal. / vslocity:).2320 In/Micro Seconds Shape: Rectar@ﬁs Freq: 2.0 MHz Temp (F) Block: 82° | Temp (F} Comp: 88 °
‘:' Galay: 14.44 1S ‘ Rangae: 20.0" Config.: Dual Mode: Long Thermometer No.: YH- 9571

! Each Major Screen Div. #: 20 Nominal Angle:  &0° Measured: 61° Couplant: Ultragel it | Batch No.: 05325
."E‘}}f in Dept or Sound Path: Guund Path Fixture / Size:  Integral CALIBRATION STANDARD SIMULATOR

U Fiter: Ful Reject: 0% fzable Typo & Lanath: RG-174 / 25 Serial No.: N/A -

,1 Filter: Full ¥ava

i Pamping: 1< Frog (filte): 2-25 No. of Connectors: 0 Description: N/A
—a'??r;p. Rate: futo High ) DAC PLOT Reflectors 1 2
Pulse Amp: Fixed I Pulsar: High " " Sweep Position N/A . N/IA
}1 Referance $ensitivity: 72.0 dig 100 T Signal Amp (%) N/A N/A
| Scan Sensitivity: 20.0 d8 % S Galn DB (dB): NIA NIA
P 80 E ’N
‘ 0 i T Probe Squint Angle 3°
* 60 1 Probe Focus: FD} -2.70"
Kri:mj ’"‘;\Hﬁ'-&A‘*ICW CIECH . 50 4= -
; PateTime | € | dnitials | | 40
§ Toitial Ok ame 2 | x| AAC 30 & :
i init. Sirn. Ca: N# NIA 20 g '
:1 Intermediate: NA N/A 10 ‘ o
i ttermediate: /A, N/A 0 I 0 DEGREE WELD THICKNESS ONLY
[ intermaet MIA N/A 0 1 2 3458 7 8 8 O component: NIA
Intermadiate: N/A N/A aMm: N/A HAZ: N/A
| Intermediato: NIA N/A | Circ Scan Exam Angle is =< the inverse sine of | c/i Weld: N/A
! Pinal Cal: 31106 15:30 | X | Lo the lominal ID/OD "‘E]“°3Es [1NO [X N/A | Component: N/A
! Beam Dieeticy on Satibration Block 8 Beg. Axial Circ BM: N/A HAZ: N/A
ST (fes INoy NO YES NO Crown HT: NIA Weld Width: N/A
i “('ﬂ@q ;::‘u" 1D Notch
1 Sweep Poaiticn / Septh in Inches 6.0
| funplitude in % o 80%
| Gain in dR 72
; Notes: The 60° Zone-2 ultrasonic examination.
|
E 5?},"”,‘,“‘"“;4:“;;“;2‘;/5’,‘““7 . Leval:  If Date: 03/7/2006 Eﬁ;:?me" A Level:NIA | pate: NIA
_%:;:::“”M- - ?:‘;‘:'Pm jﬂ Lovel: Wi | Date: 0312202008 | Grntt “"y 2, v P,

§1-9015473-000
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RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

} Exam Date: 3/7/06

| Summ:ary No.: U3C12-N3B-NV

Calibration No.: N3B-CS03

‘-‘..
v MNozzle 1D

FIRV 3B

Compenent Sl")‘ RPV N38

.
[

mon

Fxam Lascrpiion: 26™ Main *:tadm r\c‘_de lo Vessal Weld }

ASME Saction XI: 2001 Edition with 2003 Addanda

[Jrawmg Nu.: 3-|%l-0329 C

Procedure No. / Rev.:

54-151-850/ 03

Figure No.: IWB 2500-7

Material: CS Clad

Thickness: 6.17

Nozzle Diameter: 26°

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg.: Staveley

Mfg.. KBA

Model: Benchmark Cal. Block ID: BF-18

T Serial Mo,

Muodel: Sonic 136

Serial No.: 00X 1XJ

Cal. Block Thickness: 6.12" Dia.: Flat

1 :ihf 21 200G031455

Size: 5X1.0"

Temp: Block: 83°F Comp.: 88°F

Freq: 2.25 MHz

Shape: Rectangle Thermometer VH: 9571

. n?"

iR
i
5. !

! Delay Mode: Shear Corifig.: Single Couplant Type: Ultraget i
~ Velocity: 1. "J infsec Nominat Refracied Angle: 60° Couplant Batch #: 05325
¢ Each Major Soreen Div.; 1 G d Mzasured Refracted Angle | 59° CALIBRATICMN VERIFICATION BLOCK
Freq.: 2.25 MHz FPuise: 222 ns Nominal Skew Angle (If Applicable). 54-74 Serial No.: 037405 Type: Rompas
i Damping: 850G O Rep. Rate: 2 KHz Maasured Skew Angle (If Applicable): 54-74 Reflector: 10 13
Filtar: Filter Feject: OIf Wedge Radius (If Applicable). Flat Sweep Div.: 4 7
[f Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
} Made: [ouar KPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8
' dack: fiTrensmit  [TIReseive PAC PLOT
Raf Sengit \lﬂ:\:'f 132 dR k -
Boan Saasiraly:  82.0dB ‘ l 100 | ) ;
CALIBPATION | VERIFICATION TIMES ‘ ! s ! j' i )
} Date Time Initizls ' l 80 ; i "J"i
| Initial Cat: 371106 1242 WXL || 70 L P
,1: intermediate: NA NA YANEE I -
! ltermediate: NA NA NA 1 50 + T
Intermediate: NA NA NA ] 40
/ Intermediate: NA NA NA 30
‘ Intermacliata: | NA MNA NA 20—
% Intermediate: | NA T NA NA 1 . B 0° THICKNESS DATA
_IFtr—r-rr_eZl:';h _‘—#—J-‘\ NA NA 0 0019 3 4 ) q 6 7 8 9 10 Upper Shell: N/A Lower Shell: N/A
© Final Cal: 247,08 ] 1B /f/(’ | - - Weld CL: N/A At Indication: N/A
Calibration Reflector!s) -~ s fNotch
J Sweep Position t 5.6
j Amplitude in % FSH | 30%
| Gainin 4B | 73208
a Notes: Norrie to Shell 8” delay on screen
!
¥
!
# W i e Lovel H Date: 3/7/06 Examiner: N/A Level: N/A Date: N/A
(,,ﬁ /2t \\ IS —— Sign:
2 ;Tj/rg 7 Lovet:il Date: 3/22/2006 gg::Re‘”eﬁ_ﬁ/ Z{ A Date:
T N 7 - v
£1-9015478-000 Section 5 Tab J Page 8 of 10
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(oCuu) R-083

S RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

E ez Data: 3/7/06 Sumnary No.: U3C12-N3E-NV | Calibration No.: N3B-CS04

Cornponent {3 RPV N3B

Exam Desciiption: 28" Main Steam Nezzle to Vesse! Weld i ASME Section XI: 2001 Edition with 2003 Addenda

. R . [PT— i -

Drawing No.:  3-181-:0329-C Procedura No. / Rev.:  34-151-850/ 03 Figura No.: IWB 2500-7

Material: CS Clad Thickness: 6.1" Nozzie Diameter: 26"

INSTRUMENT SETTINGS SEARCH UNI;T CALIBRATION STANDARD

f ereaizns
' Mfry.: Stavaley Mig.: KBA Mace!: Renchmark Cal. Block ID: BF-18
¢ Model: Sonic 1136 Serial No.: 010F2 Cal. Block Thickness: 6.12" Dia.; Flat

Serial Na.: 8 P12006081455 Size: .5X1.07 Temp: Block: 83°F Comp.: 88°F
| Range: 17 Freq: 225 MHz Shapa: Rectangle Thermometer VH' §571
:. Delay: .37 Mode: Shear Config.: Single Couplant Type: Uliragel Il
:4‘ Velocity: (129 infpsec. ' Morninal Relracted Angle: 40* Couplant Batch #: 05325

¢ Each Major Soreen Div. 107 Measured Refrs sisd Angle : 42° CALIBRATION VERIFICATION BLOCK
Freq.: 2.25 MHz Pulse: 222 ns Norninal Skew Angle (f Applicable): 115" + Serial No.: 037405 [ Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (# Applicsble): 115° Refisctor: 7 10

| Filter: Fitter 2 Reject: O Wedge Radius (If Arclicable): 4.75" Sweep Div.: 2 5

}

¢ Pulse Ampliiuge: Fixed Cable Type: RG-17¢ Lengih: 12 Amp. %: 100 100

’; Mede: [l [KPulse Echo } No. of intermediata Cennectors: 0 Gain dB: 57.8 578
Jack: [F T [IReceive DAL FLOT

. ..“‘.57. S 52.4dB L s

5 ,_ — |
@@Swn Sansiiviy.  54.0 dB 4 100 +—: r
{ i
7 GALIBITATION / VERIFICATION TIMES | | 90 3
' P Dsie Tive initials | | 80 '
i — H |
. - . 7 —_
) Initial Cal: 7106 1240_-%/{ j 0
1 Intermediate: NA NA NA 60
;‘, Intermediate: A NA NA ! 50 '
| ntermeciate: NA HMA NA 40 !
30 - !
A NA NA i
A v 20 e L =
o NA NA ]
| L
I Na NA na ! 10 ] | 0° THICKNESS DATA
—— o 0 el . :
Intermediats MA NA N4 r Shell: N/A Lower Shell: N/A
. ttermedia A ¢ 173 45¢€6 78910 [P —
. Final Cal. 37106 wac | il = Weld CL: N/A At Indication: N/A
! Calibrasion fietsctar]s) ‘ Notch
Swaap Position . 3.1
1 Amplituda in % FSH 5 8C%
| Gain in 4R " 5244B
1 Notas: Nazzle to Shell 57 delay on screen
Exarainey: Mika M Kisgjan . Lewnl: I Date: 372006 | EXAminer: NIA Level: N/A Date: N/A

Sign.

o L2 T
@@Eviewsd: A é}:—y )cnntlj /’}' "f

R , . ANI Review: .
L.evel: Il Date: 3/22/2008 - Date:
foren (wsg L Sign: ,émﬂ%ﬁ_ & S0k

RN [d

"51-9015478-000 Section 5 Tah J Page 9 of 10
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RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

'%Slte Browns F arw Unit 3

} Exam Date: 3/7/06

J Summary No.: U3C12-N3B-NV

l Calibration No.: N3B-CS05

H.r”\/ N3B

! z:mnponum i RPV 3B

E-xnm Dest: xptson 26‘ Mair Ste’m‘ Nozzle to Vess:t Weld

I ASME Section XI: 2001 Edition with 2003 Addenda

Procedure No. / Rev.:

1 Drawmq Moo 3510329-C 54-191-850 / 03 Figure No.: IWB 2500-7
Materiai: CS Glad Thickness: 6.1° Nozzle Diameter: 26"
h "INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
| Mig: Stavaley Mfg.: KBA { Model: Benchmark Cal. Block ID: BF-18
y Model: Sunis 136 Serial No.: 00W.J17 Cal. Block Thickness: 6.12" Dia.: Flat
i Serial No. 7‘ 136P1200G081455 Size: 5X1.0" Temp: Block: 83°F Comp.: 88°F

Freq: 2.25 MHz Shape: Rectangle

Thermometer VH: 9571

Velacihy: 1

M9 anfuswc.

Mode: Shear Config.. Single

Couplant Type: Ultragel H

TIa e MAaie s D
Zach Meio 5

1 Freq.: 2.25 MHx

sreen Siv.: 1.7

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

U

a

reasurad Refreciad Angle @ 42

CALIBRATION VERIFICATION BLOCK

Hulse: 2212 ns

Norninal Skew Angla (Jf Appiicabley. 115 -

s

Serial No.: 037405 Type: Rompas

‘:{ Damping: 500 N Rep. Rata: 2 K-z * Maasured Skenv Arwgle (F Applicadle): 115 Ruflector: 7 10
Filter: Fiiter 2 Reject: OFff 1 Wedge Radius (If Appiicabla): 4.748° Sweep Div.: 2 5
i Pul e Amplitude: Fixed : Cable Type: RG-174 Langth:12’ Amp. %: 100 90
] Mude Civns [RPulse Echo No. of Intermediate Connectors: 0 Gain dB: 50 50
i Jack: [Gtrenamit  [Receive DAC PLOT
P Ref. Senl‘ltxwty 53.8 dB
:;'xr‘dn Sens m:u._g. 54.0 dB ! 100 T ] T
: CALIBRATION / VERIFICATION TIMES 4 90— 3t
x T Dete | _Time Initials ‘ | 80 | 41”"—; E
| Initial Cat 317196 1224 /W!, LS I e e
I Intermediste: NA N NA ] 0 b [
| Intermediaie; MNA MA NA ] 50 ’
1 Intermediste: NA NA NA 01 ;
f Intenmediate: NA NA NA 30 o T
4L Intermediates; NA, MA NA ] 20 1
] Intermediate:; NA NA NA | 10 b= T 0° THICKNESS DATA
1 interme diaie NA NA NA 0 012 3 a '3 6 7 8 9 10 Upper Sheli: N/A Lower Shell: N/A
) Fina: Cal.: ; ATI06 “E54 ‘,'/;ML, - Weld CL: N/A At Indication: N/A
! Caiibration elactorfs) R Notch 3
| Sweep Posilion | 3.1
{ Amolituca in % FSH 1 80%
‘T;am in 483 § 53.8 dB
; Notes: Mozrle to Shelt 5° Jelay on screen
i
| gr{;:’n.n ﬁ'.afi\ ¢ W Klgmxan  Lavel 1l Date: 37712006 g:;ar:'liner: N/A Level: N/A Date: N/A
; '%Ejvi;wed: : ;l; ',Lh L‘%}f""* - i Date: 5227006 AN/l Revie ate:
F/j‘,,n ',-" iz -1 Leval: i ate: 3222008 | oo JWK‘NL ,,‘&2.5/%
| b
41-9015478-0C0 Sertion5 TabJ Page 10 of 10




Weld Examination Report R-085
N4B-N/V

Feedwater Nozzle



CI0L81  Keoss
A

‘ AREVA

EXAMINATION SUMMARY

Summary No.: U3C12-N4B-NV

Examination Data Sheet : N4B-DS01, N4AB-DS02

Exam Date: 3/9/2006

Gustomer: Browns Ferry Unit 3 U3C12

Examination Methods: Ultrasonic

System / Component ID: BFN3-N4B-NV

Examination Procedures: 54-1S1-850-03* N-UT-78-03

Component Description: Nozzle to Vessel Weld

Modeling Number: IR-2003-18 Section 4

Examination Category: B-D

Calibration Sheets No(s}:

ISO / Drawing: N4/3-1S1-0327-C

N4B-CS01 N4B-CS04
N4B-CS02 N4B-CS05
N4B-CS03
Examination [X No Reportable Indications
Results:

Framatome ANP Safety Document Change Notices:

*SDCN: 30-5037583-00 *SDCN:30-0011321-00
*SDCN: 30-9015396-00

[0 Reportable Indications
O Geometric

Summary: /e% TVD FER uenbesa ?7373 and’

79551, WA Wbt 5/9o6

Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 U3C12.

In accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel
surface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

In accordance with UT Procedure 54-1S1-850-03 and the referenced TVA/EPRI modeling the following additional
examinations were performed. These examinations also resulted in no reportable indications.

Feed Water (N4) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface
60° Shear +(35 to 67) Vessel
40° Shear 120 Blend

39% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketch for a description of the scanning volume, examination coverage and scan

limitations.

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
examinations of the outer 85%t were limited to 48.13% volumetric coverage due to nozzle blend radius interference.

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

This examination satisfies the requirements of ASME Sec. X| (2001 Edition with 2003 Addenda), Category B-D, for item
number B3.90, figure number IWB 2500-7 (a) exam volume, and was performed using ASME Sec XI, Appendix VIl
qualified personnel, procedures, and equipment as amended by the Final Rule.

Prepared By: Wade Holloway

A

Date: 3/09/2006

Date:3/23/2006

r.)
Reviewed By, m A. Conti LV,_III
Sign: o CT
[4

Customer; Matt Welch m— ﬂ/ ; Date; ?
Sign: W 6

8/8/06

51-9015478-000 t~3fp¢  Section 5

Tab M Page 1 of 10




Exam Date / Time: 03/09/2006 02:25 Examination Data Shest No.:N4B-DS01
A UT EXAMINATION DATA SHEET | (so/ Drawing: N4/3-1S1-0327-C Calibration Sheet: N4B-CS01, N4B-CS02
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: GORL
Customer: Browns Ferry Unit 3 System / Component |.D.: RPV Nozzle N4B Lo: TDC Procedure No.: N-UT-78-03
Component Description: 12 Feedwater Nozzle to Vessel Weld Exam Surface: OD Zone 1 2
_ . Cpntar
= Counter Clockwiss RBR = Remaining Back Reflsction Upe
ccw = Clockwise us = Up Stream
W ZDemh TWD = Through Wall Dimension o W Wmee s
= Downstream Wmax = Dist From CL at Max Amplitude . i | ) ™
DS, - Half Max Ampliude wi = Dist From CL at Specified % of ; ‘
HMA = Dist From Ref Pt at Max. : Nii
Lmax Amplitude = D_ac (Forward) ifiad 9 i 1L
L1-12 = End Foint 182 (Lateral w2 T D (Bt Pecited % of : B
Movement) - i \ t
MAXIMUM AMPLITUDE TWD or WIDTH .
Length Dimensions
IND s BS I : FORWARD | _BACKWARD e Comments
cwiccw | pac | D [WMax] LMax | ., D1 w2 | o2 | v |ot|2|ope
NO RECORDABLE INDICATIONS None
[ gin]
tos: ’
Notes: L
1. Search unit orientation: radial and dircumferential. Circumferential scans performed with £ 10° tangentiat skew. <o
bl
2. Examination imitations and ASME Code coverage is provided on the Ultrascnic Examination Limitation and Covarage Worksheets. G2
Examiner: Wade Holloway Level: I Date: 03/09/06 | Examiner: N/A Level: Date: Level: 11l Date:03/23/06 T
L Al Gt N
ANII Rgyiow: V) Date: %
\
ot Flod  b/8]0
[4
51-8015478-000 Section 5 Tab M Page 2 of 10
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Exam Date / Time: 3/9/06 11:10 Examination Data Sheet No: N4B-DS02
A UT EXAMINATION DATA SHEET Iso / Drawing: N4/3-IS1-0327-C Calibration Sheet: N4B-CS03, NdB-CSD4
N4B-CS05
AREVA
Wo: Nozzle BossTo Blend Radius Exam Angle: 40°S, 60°S
Customer: Browns Ferry Unit 3 System / Component |.D.: RPV Nozzle N4B Lo: TDC Procedure No.: 54-1S1-850-03
Component Description: 12 Feedwater Nozzle to Vessel Weld Exam Surface: OD Inner 15%
- . Contay
- Counter Clockwise RBR = Remaining Back Reflection Upe
CCw = Clockwise us = Up Stream
W D TWD = Through Wall Dimension G W W ma i
DS = Half Max Amplitude Wmax = D!sl From CL at Max Amplitude | .
HMA = Dist From Ref Pt at Max. wi1 = Dist From CL at S_peclﬁed % of : -
Lrmax Amplitude _ Dgc {Forward) . ' M‘I“L
L1-12 = End Point 182 (Lateral w2 T araray SPocied % of Ho
Movement) ¥ i —\ 2
MAXIMUM AMPLITUDE TWD or WIDTH .
Length O i
It:‘D us oS o FORWARD BACKWARD g mensions Comments
cwicew | pac | D [WMax) LMax | 1 py w2 D2 |11 | b1 | 2|2
NO RECORDABLE INDICATIONS
Notes: ™
<.,
1. Search unit origntations: Tangentia! Ve
2. Examination limitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. E‘
"Examiner: Mike W. Kiginjan Level I Date: 3/9/06 Examiner. VA Level: Date: Reviewad: Conti Level i Dale: 3/23/08 |«
AN{I Bqview: S Date: t %,
Sa
W WA AYY X
51-9015478-000 Section 5 Tab M Pags 3 of 10
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AN RPV Nozzle-To-Shell Weld
AREVA Ultrasonic Examination Limitation and Coverage Worksheet
Utility: TVA Plant: BFN3 Unit: 3 Weld ID: N4B , Date: 03/23/06 | Summary Ne: U3C12-N4B-NV

Axial scans are performed with a procedure for the examination
of vessef shelf welds. This procedure has been demonstrated for
detaction of flaws focated throughout the entire weld thickness.
Coverage obtained during axial scans is typically limited due o
- g g o nozzle configuration. ’

U HES

In the circumferential scan direction the outer 85%-t is examined

with the same vesssl procedure as above and typically limited

due to nozzle configuration. To achieve additional coverage in

EEErs ey 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 bifend.

Axial Scans Circumierential Scans
100%-t Inner 15%-¢ Outer 85%-t
Examination Procedure: N-UT-78-03 Examination Procedure: 54-1S1-850-03 Examination Procedure: N-UT-78-03
"Required Examination Volume: 45.01%%inches | Pinner 15%-t Examination Volume: 4.6675%inchs “Quter 85%-t Examination Volume: 40.3524“inches.
60°RL axial scan limited: X]Yes [ INo FCoverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: [XIYes  [INo
Description of Limitation: Nozzle Blend Radius Inner 15%-+ Exam Limited: [ JYes BINo Description of Limitation: Nozzle Blend Radius
BTotal Axial Volume Achieved: 24.0885%inches | Description of Limitation: N/A HOuter 85-t% Volume Achieved: 6.812°inches co
Inner 15%-t Volume Achieved: 4.6675%inchs <.
S
“Percentage of Axial Coverage: 53% “Total Circumferential Examination Coverage: 25% be 'J
B+AX100=C (F+HYy+A=J C:
Combined Axial and Circumferential Weld Coverage Sl
‘Total Examination Coverage: 39% >
(C+NH+2=L '
Prepared by: Bret Flesner Date: 03/23/06 | Reviewed by /Adam Conti Date:03/23/06 | ANil Review: Date: ?‘\
W\
o
(e e (-l Pt 8/8705
51-9015478-000 Section 5 Tab M
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A

AREVA

RPV Nozzle-To-Shell Weld

Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3

] Unit: 3 Weld ID: N4B

| Date: 03/23/06 Fummary N2: U3C12-N4B-NV

Tangential and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resulting in
39% coverage.

= —

N4 Nozzle-to-Shell

——Tangential (Circumferential) Scan
—Radial {Axial) Scan

Prepared by: Bret Flesner Date: 03/23/06

W%——

Reviewed by:jAdam Conti
A=t

Date:03/23/06 | ANII Review: Date:

vy Flod /Sl

51-9015478-000

Section 5 TabM
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A

AREVA

UT CALIBRATION DATA SHEET

-

'Customer: Browns Ferry Unit 3 Exam Date: 03/09/2006 Calibration No.:  N4B-CS01
System / Component L.D.: RPV Nozzle N4B
Component Description; 12" Feedwater Nozzle to Vesse) Weld (Zone-1 Examination)
ISO / Drawing No.: 3-151-0327-C Procedure No./ Rev.: N-UT-78/3
Material: Clad CS Diameter: 12" Nozzle Thickness: 6.1 Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer I Model: USN5SL Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12” | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 70° | Temp (F) Comp.: 83°
Delay: 14.000 pS Iiange: 8.0 Config.. Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 0.8 Nominal Angle:  60° Measured: 61° Couplant: Ultragel i [ Batch No.: 05325
Cal In Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR
Filter: Full Wave Reject: 0% Cable Type & Length: RG-174 /25 Serial No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: © Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors NA NA
Pulse Amp: Fixed Pulsar: High - Sweep Position NA N/A
Reference Sensitivity: 59.0 dB 100 Signal Amp (%) NA N/A
Scan Sensitivity: 75.0 dB 01 ' 1 || Gain DB (dB): NA NIA
80 L -
70 Probe Squint Angle 3°
60 Probe Focus: FD ~2.70"
CALIBRATION CHECK 50
Date/Time | OK | Initials 40—
Initial Cal: 3/910602:20 | X | /)4 30 —
Init. Sim. Cal: N/A NIA 2
Intermediate: N/A N/A 10
Intermediate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A NI/IA 012 3 4 5 6 7. . 8 9 10 Component: N/A
Intermediate: NIA NA BM:  NA | Haz:  NiA
Intermediate: N/A N/A | Circ Scan Exam Angle is =< the inverse sine of | ¢/L wald: N/A
Final Cal: 3/9/06 04:15 X 4N, the Nominal 1D/OD ral:l;ozEs {0 NO [J N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial T Circ BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1/4T SDH
Sweep Position / Depth in Inches 3.6
Amplitude in % 80%
Gain in dB 59.04B
Notes: The 60° Zone-1 ultrasonic examination.
"Examinar: NIA
Level: il Date: 3/09/06 Sign: Level: NA Date: N/A
ANIl Review, 4L
Level: Ii Date: 3/23/06 Sig(n: : é , /-\7%4{_( na;?h o4

51-9015478-000

Section5 Tab M

Page 6 of 10




ro0287 085

A

AREVA

UT CALIBRATION DATA SHEET

Customer: Browns Farry Unit 3

Exam Date: 03/09/2008

Calibration No.:  N4B-CS02

System / Component L.D.: RPV Nozzle N4B

Component Description: 12” Feedwater Nozzle to Vessel Weld (Zona-2 Examination)

1SO / Drawing No.: 3-151-0327-C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 12" Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer | Model: USN58L Serial No: 03-848 Mfg: RTD - Calibration Block No: BF-18
Serial I MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) A Thickness (in): 6.12” | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Secaonds Shape: Rectangle Freq: 20 MHz Temp (F) Block: 70° | Temp (F) Comp: 83°
Delay: 14.000 pS I Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 2.0 Nominal Angle:  60° Measured: 61° Couplant: Ultragel Il I Batch No.: 05325
Cal in Dopth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR

Filter: Full Wave Reject: 0%

Cable Type & Length: RG-174/2¥'

Serial No.: NA

Damping: 1K Freq (MHz): 2-25

No. of Connectors: 0

Description: NA

Rep. Rate: Auto High DAC PLOT Reflectors N/A NA
Pulse Amp: Fixed | Pulsar: High Sweep Position N/A NIA
Reference Sensitivity: 72.0 dB 100 Signal Amp (%) N/A N/A
Scan Sensitivity: 80.0 dB 90 T71 | | GainDB (dB): NA NIA
80 {--
70 Prohe Squint Angle 3°
60 - Probe Focus: FD ~2.70"
CALIBRATION CHECK 50
Date/Time | OK | Initials 40
Initial Cal: 3/910802:25 | X | 2 4 30 i
Init. Sim. Cal: N/A N/A 20 e -
Intermediate: N/A N/A 10
Intermediate: NA N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermadiate: N/A NIA 0 1t 2 3 456 7 ___f_’_ 9 10 Component: N/A
Intermediate: N/A NIA BM: N/A HAZ: N/A
Intermediate: N/A NIA Circ Scan Exam Angle is =< the inverse sine of C/L Weld: N/A
the Nominal ID/OD ratio?
Final Cal: 3/9/06 04:20 | X A 0O0ves [1NO R NA | Component: N/A
Beam Direction on Calibration Block 0 Deg. _Alxial T Cire BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector ID NOTCH
Sweep Position / Depth in Inchas 6.0
Amplitude in % 80%
Gain in dB 72.0 dB

Notes: The 60° Zone-2 ultrasonic examination.

Examiner: Wade Holloway Examiner: N/A

Sign: / Level: ll Date: 3/09/06 sign; ) Level: NA | Date: N/A

Reviewed: Ad /Conti [ ANII Revigw:

Sign: al on 'ﬁ _ Level: I Date: 3/23/06 slgW D&z: P Cp é
- ¢

51-9015478-000

Section 5 TabM
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A RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET
AREVA
.sne: Browns Ferry Unit 3 anm Date: 3/9/06 | Summary No.: U3C12-N4B-NV k:alibraﬂon No.: N4B-CS03
Nozzle iID.: RPV N4B
Companent ID: RPV N4B
Exam Description: 12" Feedwater Nozzle to Vessel Weld [ ASME Section XI: 2001 Edition with 2003 Addenda
Drawing No.:  3-151-0327-C Procedure No. / Rev..  54-1S1-850 / 03 Figura No.: IWB 2500-7
Material: CS Clad Thickness: 6.1° . Nozzie Diameter: 12"
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mig.: KBA | Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.127 Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 70°F Comp.: 83°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 7.92" Mode: Shear Config.: Single Couplant Typa: Ultragel Il
Velocity: .129 in/psec. Nominal Refracted Angle: 60° Couplant Batch #: 05325
Each Major Screen Div.: 1.0 Measured Refracted Angle : 59° CALIBRATION VERIFICATION BLOCK
Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable): 35-67 Serial No.: 037405 l Type: Rompas
Damping: 500 Rep. Rate: 2 KHz Measured Skaw Angle (/f Appiicable). 35-67 Reflector: 10 13
Filter: Filter 2 Reject: 0% Waedge Radlus (if Applicabie). Flat Sweap Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
Mode: [(JDual HPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8
Jack: BTransmit [JReceive DAC PLOT
Ref. Sensitivity: 73.2dB r T
can Sensitivity: 76.0dB 100 I
CALIBRATION / VERIFICATION TIMES 90 Ts6™
Date Time Initiats 80 T
Initial Cal: 3/9/06 o835 |k 70 ¢ : 1
Intsrmediate; NA NA NA 60 —
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40 | ]
Intermediate: NA NA NA %0 ' F
Intermediate: NA NA NA 2
Intermediate: | NA NA NA 0 T 0° THICKNESS DATA
Intermediate: NA NA NA 0 01234656867 8 9 10 Upper Shell: N/A Lower Shell: N/A
Final Cal.: . 3/9/06 1325 | X Weld CL: N/A At Indicetian: N/A
Calibration Reflector(s) Notch
Sweep Position 56
Amplitude in % FSH 80%
Gain in dB 73.2dB

Notes: Nozzle to Shell 6" delay on screen.

Examiner: Mijo W Kleinjan | oy Date: 3/9/06 Examiner: NIA Level: N/A Date: N/A

Sign: . . Sign: n

eviewed: Adam A/ChHhti ! ANII Review:

i - : te:

Sign: : Level: lil Date: 3/23/06 Sign: g ( _? 4 Eﬂo 24
1 N~ c 7

51-9015478-000 Section5 Tab M Page 8 of 10




A

AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

ite: Browns Ferry Unit 3

| Exam Date: 3/9/06

l Summary No.: U3G1;

Kypgs

| Calitiration No.:N4B-GS04

Nozzle ID.: RPV N4B

Component ID: RPV N4B8

Exam Description: 12" Feed Water Nozzle to Vessel Weld

| ASME Section Xi: 2001 Edition with 2003 Addenda

Drawing No.:  3-1S1-0327-C Procedure No./ Rev.:  54-1S1-850 /03 Figure No.: (W8 2500-7
Material: CS Clad Thickness: 6.1° Nozzie Diameter: 12°

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mig.: Stavelay Mfg.: KBA Model: Benchmark Cal. Biock ID: BF-18
Modetl: Sonic 136 Serial No.: 01BVSJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 70°F Comp.: 83°F
Range: 10 Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.52" Mode: Shear Config.: Single Couplant Type: Ultrage! 1l

Velocity: .129 in/psec.

Nominal Refracted Angle: 40°

Couplant Batch #. 06325

Each Major Screen Div.: 1.0"

Measured Refracted Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable). 120° + Serial No.: 037405 | Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (if Applicabls). 120° Reflector: 7 10
Filter: Filter 2 Reject: Off Wedge Radius (/f Applicable): 3.75" Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 30
Mode: (JDual [dPulse Echo No. of Intarmediate Connectors: 0 Gain dB: 524 52.4
Jack: B Transmit [JReceive DAC PLOY
Ref. Sansitivity: 52.4 dB — ]
can Sensitivity: 69.0 dB 100 . ]
CALIBRATION / VERIFICATION TIMES S0 150
Date Time Initials 80 o
Initial Cal: 3/9/06 0830 [yt 70 1
Intermediate: NA NA NA- €0 o
Intermediate: NA NA NA 50 —‘
intermediate: NA NA NA 40 1—
intermediate: |  NA NA NA 30 +—
Intermediate: |  NA NA NA 20
Intermediate: | NA NA NA 10 0° THICKNESS DATA
Intermediate: NA NA NA 0 0123456678 9 10 Upper Shell: N/A Lower Shell: N/A
Final Cal.: 3/9/06 1320 | S Weld CL: N/A At Indication: N/A
Calibration Reflector(s) ~ Notch
Sweep Position 5.0
Ampiitude in % FSH 80%
Gain indB 524 dB
Notes: Nozzle to Shell 3° delay on screen
g?‘;r‘:inef' Mikeg: W Kleinjan Level: Il Date: 3/9/06 g’:r:“ iner: NA Level Date:

Date: 3/23/06

eviewed: Adam A¢ Cynti Level: lli
: / [ SO, .
i N

[ L9

ANII Review,
Sign: /

Fed

;Dati: c

51-9015478-000
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A

AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

000299 K085

ite: Browns Ferry Unit 3

’ Exam Date: 3/9/06

. §
| Summary No.: U3C12-N4B-NV fCalibration No.: N4B-CS05

Nozzie ID.. RPV N4B

Component ID: RPV N4B

Exam Description: 12" Feed Water Nozzle to Vessel Weld

l ASME Section Xi: 2001 Edition with 2003 Addenda

Drawing No.:  3-1S1-0327-C Procedure No./ Rev.:  54-1S1-850/03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1” Nozzte Diameter: 127
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD

Mfg.: Staveley Mfg.: KBA Model: Benchmark Cal. Block ID: BF-18

Model: Sonic 136 Serial No.: 0111PP Cal. Block Thickness: 6.12 Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 70°F Comp.: 83°F
Range: 107 Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571

Delay: 4.52" Mode: Shear Config.: Single Couplant Type: Ultragel i)

Velocity: .129 infysec.

Nominal Refracted Angie: 40°

Couplant Batch #: 65325

Each Major Screen Div.: 1.0”

Measured Refracted Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (If Applicable): 120° - Serial No.: 037405 I Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable). 120° Reflactor: 7 10
Filter: Filter 2 Reject: Off Wedge Radlus (if Applicable). 3.75° Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 30
Mode: [JDuat JPulse Echo No. of Intermediate Connectors: 0 Gain d8: 52.4 52.4
Jack: R Transmit [JReceive DAC PLOT
Ref. Sensitivity: 52.4 dB — —
can Sensitivity: 69.0 dB 100 |
CALIBRATION / VERIFICATION TIMES 90 : 5.0 ]
Date Time Initials 80 +— '-H—-- —
Initial Cal: 3/9/06 0825 70 + -
Intermediate: NA NA N~ 60
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40
Intermediate: NA NA NA 30
Intermediate: NA NA NA 2
Intermediate: |  NA NA NA 10 0° THICKNESS DATA
Intermediate: NA NA NA ‘ 0 01234656789 10 Upper Shell: N/A Lower Shell: N/A
Final Cal.; soos | o8 | R . Welid CL: N/A At Indication: N/A
Calibration Reflector(s) Dl Notch
Sweep Position 5.0
Amplitude in % FSH 80%
Gain in dB 52.4dB
Notes: Nozzle to Shell 3" delay on screen
S;(:nn:'niner: Mik W_Kleinjan _ Level: Il Date: 3/9/06 g;(:r:r:!iner: Lavel: Date:
S%\:?wed: AdaryA ﬂ »?%7 Level: Il Date: 3/23/06 ‘S\I’;:RGWGW¢ ) ﬁ ) P /Bal?-'p ¢
= T - C N

51-9015478-000
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Weld Examination Report R-087
N4C-N/V

Feedwater Nozzle



o
000300 K<-057

X EXAMINATION SUMMARY
AREVA
Summary No.: U3C12-N4C-NV Examination Data Sheet : N4C-DS01, NAC-DS0z | Exam Date: 3/812006
Customer: Browns Ferry Unit 3 U3G12 Examination Mathods: Ultrasonic
System / Component ID: BFN3-N4C-NV Examination Procedures: 541S1-850-03* N-UT-78-03
Component Description: Nozzie to Vessel Weld Modeling Number: IR-2003-18 Section 4
Calibration Sheets No(s):
01 N4C-C
Examination Category: B-D ::gggoz N4C-C§gg
N4C-CS03
ISO / Drawing: N4/3-1S1-0327-C Examination No Reportable Indications
Rasults:
Framatome ANP Safety Document Change Notices: [ Reportable Indications
*SDCN: 30-5037583-00 *SDCN:30-9011321-00 (] Geometric

*SDCN: 30-9015396-00

SUTMENY: flef- TVA PER mumbecs 99373 i TI55/. Wishii hledok b

Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 U3C12.

In accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel
urface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

In accordance with UT Procedure 54-1S1-850-03 and the referenced TVA/EPRI modeling the following additional
examinations were performed. These examinations also resulted in no reportable indications.

Feed Water (N4) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface
60° Shear $(35 to 67) . Vessel
40° Shear +120 Blend

38% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketch for a description of the scanning volume, examination coverage and scan
limitations.

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
examinations of the outer 85%t were limited to 48.13% volumetric coverage due to nozzle blend radius interference.

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

This examination satisfies the requirements of ASME Sec. XI (2001 Edition with 2003 Addenda), Category B-D, for item

number B3.90, figure number IWB 2500-7 (a) exam volume, and was performed using ASME Sec XI, Appendix VIl
qualified personnel, procedures, and equipment as amended by the Final Rule.

Preparad By: George Chapman LVIi Date: 3/08/2006 | Reviewed By; )am A.gpntl LVIII Date:3/23/2006
@ _

L

T i s ol | [
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A

AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 03/08/2006 15:50

Examination Data Sheet No.:N4C-DS01

Iso / Drawing: N4/3-1S1-0327-C

Calibration Sheet: N4C-CS01, N4C-CS02

Wo: Nozzle Boss To Blend Radius Exam Angle: 60RL

Customer: Browns Ferry Unit 3

System f Component |.D.; RPY Nozzle N4C

Lo: TDC

Procedure No.: N-UT-78-03

Component Description: 12 Feedwater Nozzle to Vessel Weld

Exam Surface: OD Zone 1 2

- . Contar

= Counter Clockwise RBR = Remaining Back Reflection Line
CCwW = Clockwise us = Up Stream
gw = gep“‘ . TWD = Through Wall Dimension off W wmae Jhm
DS = H"m m:’r: tude Wmax = Dist From CL al Max Amplitude \ 5 |1

= nall Max Ampl w1 = Dist From CL at Specified % of i e
HMA = Dist From Ref Pt at Max. Dac (Forward) . o
Lmax  Ampliude W2 = Dist From CL af Specified % of : ' i nL
Li-L2 =End Point 182 {Lateral Dac (Backward) ' -~

Movement) ; t X 2

uUs DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions
IND o FORWARD BACKWARD Comments
* |owicew | pac D | WMax} LMax |, D1 w2 D2 11| o1 | 2| o2
NO RECORDABLE INDICATIONS None
Notes: g
1. Search unit orientation: radial and circumferential. Circumferential scans performed with + 10° tangential skew.
2. Examination fimitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets.
Examiner: George G.Chapman Level: 1l Date: 03/08/06 | Examiner: N/A Level: Date: Reviewed: m A. Conti Level: Itl Date:03/23/06
Cran
Date: S~
8/6/04
51-9015478-000 Section 5 TabO Page 2 of 10
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A

AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 3/8/06 09:25

Examination Data Sheet No: N4C-DS02

Iso { Drawing: N4/34S1-0327-C

Calibration Sheaet: N4C-CS03, NAC-CS04
N4C-CS05

Wo: Nozzle BossTo Blend Radius

Exam Angle: 40°S, 60°S

Customer: Browns Ferry Unit 3

System { Component 1.D.: RPV Nozzle N4C

Lo: TDC

Procedure No.: 54-1S1-850-03

Component Description: 12 Feedwater Nozzle to Vessel Weld

Exam Surface: OD Inner 15%

. Centar

- Counter Clackwise RBR = Remaining Back Reflection Lie
ccw = Clockwise us = Up Stream
oW e WD = Through Wall Dimension [~
oS - m im ltug Wmax = Dist From CL at Max Amplitude

= nait Max Amphtuae w1 = Dist From CL at Specified % of =z
HMA = Dist From Ref Pt at Max. Dac (Forward) i
Lmax Amplitude = P . ] l’
L1-12 =End Point 182 {Lateral w2 o '(:B“;;S;_Zt) Specified % of o Bk

Movement)

MAXIMUM AMPLITUDE TWD or WIOTH -
Length Dimensions
wo | US DS " FORWARD | _BACKWARD gth Commaents
#
cw/ccw | pac D | WMax| LMax | | p w2 pz | ttlot | 2| o2

NO RECORDABLE INDICATIONS

Notes:
1. Search unit orientations: Tangential
2. Examination limitations and ASME Code coverage is provided on the Uitrasonic Examination Limitation and Coverage Worksheets.
Ex;?‘ Mike W. Kleinjan Level Il Date: 3f9/06 Examiner: N/A Level: Date: Reviswagd pdam Conti , Leval: 1IY Date: 3/23/06
ANIl Review: Date: " S~
ol 4/b)o

1309 %0€000

51-8015478-000
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A

AREVA

RPV Nozzle-To-Shell Weld

Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3

Unit: 3 Weld ID: N4C

Date: 03/23/06

Summary Ne: U3C12-N4C-NV

—
EEFp TS e
1 L
T
LEREERE)

REzaiain g

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 s typically limited due o
nozzie configuration.

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

Axial Scans

Circumferential Scans

100%-t

Inner 15%-t

Quter 85%-t

Examination Procedure: N-UT-78-03

Examination Procedure: 54-1S1-850-03

Examination Procedure: N-UT-78-03

*Required Examination Volume: 45.019“inches

DInner 15%-t Examination Volume: 4.6675%nchs

Outer 85%-1 Examination Volume: 40.3524“Inches.

60°RL axial scan limited: )XIlyes ["INo

“Coverage Obtained by Modeling: 100%

60°RL Outer 85%-t Exam Limited: Yes ¢ INo

Description of Limitation: Nozzle Blend Radius

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

Description of Limitation: Nozzle Blend Radius

BTotal Axial Volume Achieved: 24.0885° inches

Description of Limitation: N/A

"Outer 85-1% Volume Achleved: 6.812%inches

Flnner 15%-t Volume Achieved: 4.6675%Inchs

“Percentage of Axial Coverage: 53% “Total Circumferential Examination Coverage: 25%
B+AX100=C (FrH)+A=J
Combined Axial and Circumferential Weld Coverage
‘Total Examination Coverage: 39%
(C++2=L
Prepared by: Bret Flesner Date: 03/23/06 | Reviewed by: Adam Conti Date:03/23/06 :\:?Wew: Date:
iz e L ot A Py 15106

51-9015478-000
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A

RPV Nozzle-To-Shell Weld

AREVA Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3 Unit: 3

Weld ID: N4C

Date: 03/23/06 | Summary Ne: U3C12-N4C-NV

Tangential and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew

towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resulting in
39% coverage.

=2

y0€000

N4 Nozzle-to-Shell
==Tangential (Circumferential) Scan
- Radial (Axial) Scan
Prepared by: Bret Flesner Date: 03/23/06 | Reviewed ify: Adam Conti Date:03/23/06 | ANII Review: Date:
/4;4z;7122§522234\__,/ .%k.ééch At ot 6/%/06
51-8015478-000 Section 5 Tab O
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000305 £-087

A
AN UT CALIBRATION DATA SHEET
.:ustomer: Browns Ferry Unit 3 Exam Date: 03/08/2006 Calibration No.:  N4AC-CS01
System / Component L.D.: RPV Nozzle N4C
Component Description: 12" Feedwater Nozzle to Vessel Weld (Zone-1 Examination)
1ISO / Drawing No_: 3-151-0327-C Procedure No./ Rav.: N-UT-78/3
Material: Clad CS Diameter: 12" Nozzie Thickness: 6.1" Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD

Mfg: Krautkramer I Modsl: USNS5SL Searial No: 03.848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) VA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: 2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 70° | Temp (F) Comp.: 83°
Delay: 14.000 uS l Range: 8.0 Config.: Dual Mode: tLong. Thermometer No.: VH- 9571
Each Major Screen Div. #: 0.8 Nominal Angle:  60° Measured: 61° Couplant: Ultragel i I Batch No.: 06326
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CAUBRATION STANDARD SIMULATOR
Fliter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25’ Serial No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors NA NA
Puisa Amp: Fixed I Puisar: High Sweep Position NA N/A
Reference Sensitivity: 59.0 dB 100 Signal Amp (%) NA NIA
Scan Sensitivity: 75.0 dB 80 ' Gain DB (dB): NA N/A

80 L g -t

70 ’ ’ Probe Squint Angle 3°

60 A Probe Focus: FD ~2.70"

CALIBRATION CHECK S0
Date/Time | OK | Initials 40
Initial Cal: s 15:40 | x | £AC 30
Init. Sim. Cal: N/A N/A 20
Intermediate: N/A N/A 10 -
Intermediate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A na | L. 0 1 23 45 6 7 8 9 W0/ ronent N/A
intermediate: NIA N/A I BM:  NA [ HAZ: A
Intermediate: N/A N/A | Circ Scan Exam Angle is =< the inverse sine of | ¢/ weld: N/A
the Nominal ID/OD ratio?
Final Cal: 3/8/06 17:40 | X a [1YES [ NO [ N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial Circ 8M: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1/4T SDH
Sweep Position / Depth in Inches 36
Amplitude in % 80%
Gain in dB $9.0dB
Notes: The 60° Zone-1 ultrasonic examination.
Examiner: George G Chapman Examiner: NJA
Sign: /2 Levei: Il Date: 3/08/06 Sign: Level: NA Date: N/A
. )
ig‘::fmé A;a«' ::2"/%{.5(7 Leval: Il Date: 3/23/06 Qg','“n “'“'? 2 m Dgte; /.
4 = P

51-9015478-000 Section5 Tab O Page 6 of 10
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UT CALIBRATION DATA SHEET

.Customer: Browns Ferry Unit 3

Exam Date: 03/08/2006

Calibration No.: N4C-CS02

System / Component 1.D.: RPV Nozzle N4C

Component Description; 12” Feedwater Nozzle to Vessel Weld (Zone-2 Examination)

1ISO / Drawing No.: 3-1S1-0327-C

Procedure No. / Rev.: N-UT-78/3

Material: Clad CS

Diameter: 12" Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg: Krautkramer |Model: USNS8L

Serial No: 03-848

Mfg: RTD

Calibration Block No: BF-18

Serial / MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12” | Diameter. (in): Flat
Mat. Cal./ Velocity: .2320 In/Micro Seconds | Shape: Rectangle Freq: 2.0 MHz Toemp (F) Block: 70° | Temp (F) Comp: 83°
Delay: 14.000 uS | Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571

Each Major Screen Div. #: 2.0 Nominal Angle:  60° Measured: 61° Couplant: Vitragel Il | Batch No.: 05325
Cal in Depth or Sound Path; Sound Path Fixture [ Size: Integral CALIBRATION STANDARD SIMULATOR

Filter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25" Serial No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors N/A NA
Pulse Amp: Fixed | Pulsar: High Sweep Position N/A N/A
Reference Sensitivity: 720 dB 100 Signal Amp (%) N/A NIA
Scan Sensitivity: 0.0 dB 90 - 1 Gain DB (dB): NIA NIA
80
0y T Probe Squint Angle 3°
C B I Probe Focus: FD ~2.70”
CALIBRATION CHECK 50
Date/Time | OK | Initials 40
Initial Cal: 86 15:50 | x | £C 30 -~
Init. Sim. Cal: N/A N/A 20 1
intermediate: N/A N/A 10
Intermediate: N/A N/IA 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A N/A 0 1t 23 456738 9_ 13 Component: N/A
intermediate: NIA NIA ' BM:  NA | HAZ:  wA
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sine of CIL Weld: N/A
Final Cal: 3810617:50 | X | £4C the Nominal 1D/0D "“Ei’ YES [JNO [J N/A | Component: NiA
Beam Direction on Calibration Block 0 Deg. Circ BM: N/A HAZ: N/A
(Yes / No) NO NO Crown HT: N/A Weld Width: N/A
Reflactor ID NOTCH
Sweep Position / Depth In Inches 6.0
Amplitude in % 80%
Gain in dB 72.0dB

Notes: The 60° Zone-2 ultrasonic examination.

- i

N—

Examiner: George G Chapman Examiner: N/A

Sign: £ %/ Lavel: Il Date: 3/08/06 Sign: Level: NA | Date: NJA
ewe m v

Reviewed: A. Cortti ANII Review: i

Sign: % Level: It Date: 3/23/06 Sign: / 2 ?g ¢ Datgs, 10t

51-9015478-000
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A

AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

ite: Browns Ferry Unit 3

Exam Date: 3/9/06

Summary No.: U3C12-N4C-NV

] Calibration No.. NAC-CS03

Nozzle ID.. RPV N4C

Component ID: RPV N4AC

Exam Description: 12" Feedwater Nozzle to Vassel Weld

ASME Saction XI: 2001 Edition with 2003 Addenda

Drawing No.:  3-IS1-0327-C Procedure No./Rev.. 54-151-850 /03 Figure No.. IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mig.: Staveley Mfg.: KBA [ Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 70°F Comp.: 83°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 7.92 Mode: Shear Config.: Single Couplant Type: Uttragel il

Velocity: .129 in/usec.

Nominal Refracted Angle: 60°

Couplant Batch #: 05326

Each Major Screen Div.: 1.0”

Measured Refracted Angle : 59°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (If Appiicable). 35-67 Serial No.. 037405 I Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (If Applicable). 35-67 Reflector: 10 13
Filter: Filter 2 Reject: 0% Wedge Radius (If Applicable). Flat Sweep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
Mode: [JDual BJPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8
Jack: ®Transmit [JReceive DAC PLOT
Ref. Sensitivity:  73.2 dB -
can Sensitivity. 76.0 dB 100 I
CALIBRATION / VERIFICATION TIMES 90 —--- - 5.6
Date Time lnitials[ 80 { - - \ 4
Initial Cal: 3/9/08 0835 |(777 /’ 70 N
Intermediate: NA NA NA ™ 60 b
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40
Intermediate: NA NA NA 30 e
Intermediate: NA NA NA 20
Intermediate: | NA NA NA 10 = 0° THICKNESS DATA
Intermadiate: NA NA  NA 0 0123460867889 10 Upper Shell: N/A Lower Shell: N/A
Final Cal.: 219106 ws |k | ——— - —————— | WeldCLNA | At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 5.6
Amplitude in % FSH 80%
Gain in dB 73.2d8
Notes: Nozzle to Shell 6" delay on screen.
gfg"n’:’““é“c i L . Levetl Date: 3/9/06 g:g’n'f“"e" NIA Level: NIA Date: N/A
ANII Review: .
=4 m‘?\%"%zLevel: i Date: 3/23/08 Sign: p J % é?}/te/a L

ra—

51-9015478-000
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AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

ite: Browns Ferry Unit 3

| Exam Date: 3/9/06

l Summary No.: U3C12-N4C-NV

I Calibration No..N4C-CS04

Nozzle ID.:. RPV N4C

Component ID: RPV N4C

Exam Description: 12" Feed Water Nozzle to Vesse! Weid

l ASME Section XI: 2001 Edition with 2003 Addenda

Drawing No.:  3-151-0327-C Procedure No. / Rev.:  54-1S1.850/ 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 12"

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.. KBA Model: Benchmark Cal. Block ID; BF-18
Model: Sonic 136 Serial No.; 01BV5J Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.07 Temp: Block: 70°F Comp.: 83°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.52" Mode: Shear Config.: Single Couplant Type: Ultragel Il

Velocity: .129 injusec.

Nominal Refracted Angle: 40°

Couplant Batch #: 05325

Each Major Screen Div.: 1.0"

Measured Refracted Angle : 42°

CALIBRATION VERIFICATION BLOCK

Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (/f Applicable): 120° + Serial No.: 037405 | Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (f Applicabie). 120° Reflector: 7 10
Filter: Filter 2 Reject: Off Wedge Radius (/f Applicable): 3.75" Swaep Div.: 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12 Amp. %: 100 30
Mode: [JDual [KPulse Echo No. of Intermediate Connectors: 0 Gain dB: 524 524
Jack: Transmit [JReceive DAC PLOT
Raef. Sensitivity: 52.4 d8
‘ﬂs‘ansmvity: 69.0dB 100 |
CALIBRATION / VERIFICATION TIMES %0 - 6.0
Date Time Initials 80 { - —
Initial Cal: 3/9/06 0830 | (g1 f”’ 70 -
intermediate: NA NA NA- 60
intermediate: NA NA NA 50
Intermediate: NA NA NA 40
intermediate: NA NA NA 30 . o
Intermediate: |  NA NA NA 20
Intermediate: |  NA NA NA 10 0° THICKNESS DATA
Intermediate: NA NA , NA 0 012345678910 Upper Sheil: N/A Lower Shell: N/A
Final Cal.: 3/9/06 1320 |Lp/ L -~ I Weld CL: NIA At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 5.0
Amplitude In % FSH 80%
Gain in dB 52.4 dB
Notes: Nozzle to Shell 3" delay on screen
gixgar:liner: r—l!( V\Z()Ieinjan o Level: li Date: 3/9/06 E;(ganr?iner: NA Level: Date:
itz;;i:ewed: Adam A. z».,qéjL( Level: lll Date: 3/23/06 ls\'_';lr::Revlew: -p > ? M Date: o
: c

51-9015478-000
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000309 K-057
A RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET
AREVA
.’iiti:Browns Ferry Unit 3 Exam Date: 3/9/06 I Summary No.: U3C12-N4C-NV J Calibration No.: N4AC-CS06
Nozzle ID.: RPV N4C
Component ID: RPV N4AC
Exam Description: 12" Feed Water Nozzle to Vessal Weld I ASME Section XI: 2001 Edition with 2003 Addenda
Drawing No.:  3-1S1-0327-C Procedure No. / Rev.:  54-151-850 / 03 Figure No.: IWB 2500-7
Material: CS Cilad Thickness: 6.1" Nozzle Diameter: 12"
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.. Staveley Mfg.: KBA Model: Benchmark Cat. Block ID: BF-18
Model: Sonic 136 Serial No.: 0111PP Cal. Block Thickness: 8.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 70°F Comp.: 83°F
Range: 107 Freq: 2.25 MHz Shape: Reclangle Thermometer VH: 9571
Delay: 4.52" Mods: Shear Config.: Single Couplant Type: Ultragel 1l
Velocity: .129 in/usec. Nominal Refracted Angle: 40° Couplant Batch #: 05325
Each Major Screen Div.: 1.0” Measured Refracted Angle : 42° CALIBRATION VERIFICATION BLOCK
Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable); 120° - Serial No.; 037405 I Type: Rompas
Damping: 500 ( Rep. Rate: 2 KHz Measured Skew Angle (If Applicable). 120° Reflector: 7 10
Filter: Filter 2 Reject: Off Wedge Radius (If Applicable): 3.75° Sweep Div.: 4 7
Pulse Amplitude: Fixed Gable Type: RG-174 Length:12' Amp. %: 100 30
Mede: (JDual [KPulse Echo No. of intermediate Connectors: 0 Gain dB: 524 524
Jack: RTransmit [JReceive DAC PLOT
Ref. Sensitivity: 52.4 dB
can Sensitivity: 69.0 dB 100 I
CALIBRATION / VERIFICATION TIMES 90 R 5.0
Date Time Initials &0 ?
Initial Cal: 3/9/06 e 70
Intermediate: NA NA NAN 60 -F
intermadiate: NA NA NA 01 1
Intermediate: NA NA NA 40 1
intermediate: NA NA NA 30
Intermediate: | NA NA NA 20
Intermediate: | NA NA NA 0 0° THICKNESS DATA
Intermediate: | NA NA NA 0 o1 3' . ' . ' 8 '9 10| [ Upper Shell: NiA Lower Shell: NIA
Final Cal.: 3/9/06 1318 (] : Weld CL: N/A At Indication: N/A
Calibration Reflector(s) T Notch
Sweep Position 50
Amplitude in % FSH 80%
Gain in dB 52.408
Notes: Nozzle to Shell 3" delay on screen
Eg‘n’“'“e’ Mik K'e'“ an Levet: I Date: 3/9/06 §;‘;n’f“"°" A Level: Date:
evuewed A%‘:M// Level: lit Date: 3/23/06 gg::RW/_—')_// W ‘Z??t% b
51-9015478-000 Section 5 Tab O Page 10 of 10




Weld Examination Report R-088
NS5A-N/V

Core Spray Nozzle
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EXAMINATION SUMMARY

Summary No.: U3C12-N5A-NV

Examination Data Sheet : NSA-DS01, NSA-DS02

Exam Date: 3/7/2006

3/8/2006
Customer: Browns Ferry Unit 3 U3C12 Examination Methods: Ultrasonic
System / Component ID: BFN-N5SA-NV Examination Procedures: 54-151-850-03* N-UT-78-03
Component Description: Nozzie to Vessel Weld Modeling Number: IR-2003-19 Section 6
Calibration Sheets No(s):
. N5A-CS01 N5A-CS04
Examination Category: B-D N5A-CS02 N5A-CS0s
N5A-CS03
I1SO / Drawing: N5A/3481-0331C Examination [ No Reportable Indications
Results:

Framatome ANP Safety Document Change Notices:

*SDCN: 30-5037583-00 *SDCN:30-9011321-00
*SDCN: 30-9015396-00

[ Reportable Indications

[ Geometric

Summary: /féf-‘ TV PER mumbecs 99573 avd GG55/. Hidai hbloh 59

Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 U3C12.

In accordance with UT Procedure N-UT-78-03, 60° Longitudinal wave examinations were performed from the vessel
urface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

In accordance with UT Procedure 54-1S1-850-03 and the referenced TVA/EPRI modeling the following additional
examinations were performed. These examinations also resulted in no reportable indications.

Jet Pump Instrumentation (N8) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface

35° Shear * 68 Blend

60° Shear (30 to 64) Vessel

38% coverage of the required examination volume was obtained.

Note: Refer to the nozzle coverage sketches for a description of the scanning volume, examination coverage and scan

limitations.

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
examinations of the outer 85%t were limited to ~ 43% volumetric coverage due to nozzle blend radius and insulation

support ring interferences.

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

This examination satisfies the requirements of ASME Sec. XI (2001 Edition with 2003 Addenda), Category B-D, for item
number B3.90, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec X, Appendix VIII qualified
personnel, procedures, and equipment as amended by the Final Rule.

rapared By: Wade Hollow: Date: ¥/8/2006

/
Reviewed ;ﬁ?x Copfi_LVIll ;

Date:3/25/2006

Customer: Matt Walch
Sign:

HARE Jleleln 535/

51-8015478-000

ANl Review: Fﬂr{%ﬁ“ﬂ/ b/‘/o(
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AREVA

UT EXAMINATION DATA SHEET

Exam Date / Time: 03/07/2006 21:00

Examination Data Sheet No.: NSA-DS01

Iso { Drawing: NSA/3-IS1-0331-C

Calibration Sheet: NSA-CS01, NSA-CS02

Wo: Nozzle Boss To Blend Radius

Exam Angle: 6CRL

Customer: Browns Ferry Unit 3

System / Component |.D.: RPV Nozzle N5A

Lo: TDC

Procedure No.: N-UT-78-03

Component Description: 10 Core Spray Nozzle to Vessel Weld

Exam Surface: OD Zone 1 2

= Counter Clockwise RBR = Remaining Back Reflection ofe
ccw = Clockwise us = Up Stream _
SW fgmst'eam TWD = Through Wall Dimension Q W w mox, JN'P'
DS - Haif Max Amolitude Wmax = Dist From CL at Max Amplitude \ . I M|
= ne mp w1 = Dist From Ct at Specified % of P - e
HMA = Dist From Ref Pt at Max. Dac (Forward) ' \
Lmax  Amplitude _ D . : . ML
L1-L2  =EndPoint 182 (Lateral w2 T D Bty Poctied %t = dd
Movement) v I X [
US DS MAXIMUM AMPLITUDE TWD or WIDTH Length Dimensions
IND FORWARD BACKWARD c ts
# % D | wmax| Lmax ommen
cwiccw DAC w1 D1 w2 D2 11 | D1 | L2 | D2
NO RECORDABLE INDICATIONS
-

Notes: -

. . o
1. Search unit orientation: radial and circumferential. R

p

2. Examination limitation and ASME Code coverage is provided cn the Ultrasonic Examination Limitation and Coverage Worksheets. 0
Examiner: Wade Holloway Level: Il Date: 03/07/06 | Examiner: N/A Level: Date: Reviewed: A; A. Conti Leyel: I Date:03/25/06
ANIl Refpw: Date: ' S~

380~/

f Tlud 4410

51-9015478-000
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UT EXAMINATION DATA SHEET

Exam Date / Time: 3/08/06 09:00

Examination Data Sheet No.: NSA-DS02

Iso / Drawing: NS5A/3-1S1-0331-C

Calibration Sheet: NSA-CS03,N5A-CS04

fm A. Conti

N5A-CS05
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: 35°S, 60°S
Customer: Browns Ferry Unit 3 System / Component |.D.;: RPV Nozzle NSA Lo: TDC Procedure No.: 54-1S|-850-03
Component Description; 10" Core Spray Nozzle to Vessel Weld Exam Surface: OD Inner 15%
. tar

- Counter Clockwise RBR = Remaining Back Reflection m
ccw = Clockwise us = Up Stream
oW Zpah TWD = Through Wall Dimension off Wl W mge Jun

= Downsiream Wmax = Dist From CL at Max Amplitude \ 4 | 1,
DS = = Half Max Amplituds w1 = Dist From CL at Specified % of ; -
HMA = Dist From Ref Pt at Max. : n
Lmax  Amplitude Dac (Forward) i ' ““L

= i |

L1-12  =End Foint 182 (Lateral w2 D oy Pecifed % of . thu &

Movement) N i A

MAXIMUM AMPLITUDE TWD or WIDTH . A
Le Dimensions
IND us bs % FORWARD BACKWARD nath Comments
#
CW/CCW | pacC O |WMax] LMax |\ | b4 w2 p2 | L1 | b1 | 12] o2
NO RECORDABLE INDICATIONS

Notes:
1. Search unit orientations: Circumferential and Tangential
2. Examination limitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets.
Examiner: Mike W. Kleinjan Level: I  Date: 3/08/08 Examiner: N/A Level: Date: Reviewed: ovel: i Date:03/25/06

ANIl Rgxiew:

Ml Flmi__

Date:

$/¢/04

bl w f/dﬁ

51-9015478-000

Section5 Tab R

Page 3 of 11

330-y 1£€000




—

X RPV Nozzle-To-Shell Weld
AREVA Ultrasonic Examination Limitation and Coverage Worksheet
Utility: TVA Plant: BFN3 Unit: 3 1Weld ID: NSA Date: 03/25/06 | Summary Ne: U3C12-N5A-NV

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 otter 85%-t is examined
with the same vessel procedure as above and fypically 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 nozzie blend.
Axial Scans Circumferential Scans
100%- Inner 15%-t Outer 85%-t
Examination Procedure: N-UT-78-03 Examination Procedure: 54-1S1-850-03 Examination Procedure: N-UT-78-03
equired Examination Volume: 42.85086%nches | “Inner 15%-t Examination Volume: 4.85743%inchs “Outer 85%-t Examination Volume: 37.99343%Inches.
60°RL axial scan limited: pJYes [INo “Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: BJYes [ INo
Description of Limitation: Nozzle Blend Radius inner 15%-t Exam Limited: [_|[Yes [dNo Description of Limitation: Nozzle Blend Radius
and Insulation Support Ring
BTotal Axial Volume Achieved: 20.77319%inches Description of Limitation: N/A "Outer 85-t% Volume Achieved: 7.1100inches
Finner 15%-t Volume Achieved: 4.85743%inchs
Percentage of Axial Coverage; 48.48% “Total Circumferential Examination Coverage: 28% o
B+AX100=C (F+H)+A=J o
Combined Axial and Circumferential Weid Coverage W
‘Total Examination Coverage: 38% o
(C+H+2=1 Do
Prepared by: Bret Flesner Date: 03/25/06 Reviewed dam Conti Date:03/25/06 | ANl Review: Date: %
!
D
@0/7/77’ /@_/_{%—-—/ A Vol S /4s06 N

51-8015478-000 Section 5 Tab R Page 4 of 11




A

RPV Nozzle-To-Shell Weld
AREVA Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3

| Unit: 3

Weld ID: NSA D

ate: 03/25/06 | Summary Ne: U3C12-N5SA-NV

Tangential and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

Radial scans are additionally limited for 22" of the
circumference due to an insulation support ring. This
limitation was from 3.0" (Wo) to the maximum
required Wo (11.55") at the point of worst case
scenario {bottom dead center). The worst case
limitation value incrementally improves as the
scanning progressed around the circumferencs.
Refer to the N5A Limitation Sketch for additional
detail.

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the blend radius. This technique
has been demonstrated for detection of axial flaws in
the inner 15%-t only. These scans achieved 100%
circumferential coverage of the inner 15%-t.

100% of accessible surface was scanned resulting in

lnsuighion
Support Ring
Lo

Lonits ~ 137 0f 8

¢ & 3OC)

T T

Lo

s

/'/ N5 Nozzle-to-Shell

38% coverage. 7 ——mTangentlal (Clrcumferential) Scan
- Radial (Axial) Scan
ese Radial Scan in area of limitation
______ (worst case @ BDC)
Prepared by: Bret Flesner Date: 03/25/06 | Reviewed byj Adam Conti Date:03/25/06 | ANII Review: Date:

u«~é;5J7 ¢/>é;/72455 arxs

51-8015478-000
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000334

N5A Limitation Sketch

Total Exam Volume 42.85086 Square inches
Obtainable Exam Volumea 23.9964816 Square inches (without considaralion of insulation ring limitation)
Obtainable Exam Volume 56% % (without consideration of insulation ring limitation)

Al Circumference 60.60 inches
Totat Avallable A2 Circumlerence 360.00  degrees

A3 Circumference 56.00 obtainable volume %

B1  Circumference 2200  Inches (langth of limitation)

B2 Circumference 130.69 Degrees of imitation (B1/A1)"A2
Limitation Area B3 Circumference 2033 oblainable volume % (B2/A2)'A3

B4 63% % of limited volume obtained B5/83

BS 12.814 amount of volume obtained (%) in limited area B3 * B4

€1 Circumference 38.60 Inches A1 - B1
Unlimited Area €2 Circumierence 22031  degrees A2-B2

€3 Circumference 36.67 amount of volume (%) obtained in unlimited area A3 - B3
Total Coverage (%) D1 100%t 4848% B5+C3
Total Coverage Sq. Inches D2 100%¢ 20773192 D1 * Total Exam Volume

60.6"

Circumference

51-8015478-000

Section 5 Tab R
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A

AREVA

UT CALIBRATION DATA SHEET

ustomer: Browns Ferry Unit 3

Exam Date: 03/07/2006

Calibration No.: N5A-CS01

Systemn / Component 1.D.: RPV Nozzle NSA

Component Description: Core Spray Nozzle to Vessel Weld (Zone-1 Examination)

ISO / Drawing No_: N5A/3-1S1-0331C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 10” Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer [ Model: USNSSL Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serlal  MT&E #: 0100D0 Mode!: TRL2-AUST Size: 2(24x42) YuA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 83° | Temp (F) Comp.: 78°
Delay: 14.000 uS ] Range: 8.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 0.8 Nominal Angle: 60° Measured: 61° Couplant: Ultragel Il I Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR

Filter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25’ Sarial No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors NA NA
Pulse Amp: Fixed | Pulsar: High — Sweep Position NA N/A
Reference Sensitivity: 59.0 dB 100 T Signal Amp (%) NA NA
Scan Sensitivity: 75.0 dB 801 Gain DB (dB): NA NIA
80 a g
0 Probe Squint Angle 3°
60 Probe Focus: FD ~2.70"
CALIBRATION CHECK 50
Date/Time | OK | Initials 40
Initial Cal: 07062045 | X | £ )4/ 30
Init. Sim. Cal: N/A N/A 20
Intermediate: N/A N/A 10
Intermediate; N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: NIA NIA 0 123 4567 8 8 10 component: N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sineof | ¢ Weld: N/A
the Nominal ID/OD ratio?
Final Cal: 3/07/06 22:15 X VLN O Yes NO [ N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial Cire BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1/4T SDH
Sweep Position / Depth in Inches 36
Amplitude in % 80%
Gain in dB §9.0dB
Notes: The 60° Zone-1 uitrasonic examination.
Examiner: ,Wade Hollow Examiner: N/A
Sign: A/ Zﬁ / Level: Il Date: 3/07/06 Sign: Level: NA | Date: NJA
eviewed: A. Co ANII Review;
‘igm 7 /ﬂ /_( Level: 1l Date: 3/25/06 Sign: _Q P % o) Date:‘s/ obs |
{ A

" €

51-9015478-000
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A

AREWVA

UT CALIBRATION DATA SHEET

‘:ustomer: Browns Ferry Unit 3

Exam Date: 03/07/2006

Calibration No.: N5A-CS02

System / Component 1.0.: RPV Nozzle N5A

Component Description: Core Spray Nozzle to Vessel Weld (Zone-2 Examination)

ISO / Drawing No.: N5A/3-1S1-0331C

Procedure No./Rev.: N-UT-78/3

Material: Clad CS

Diameter: 10” Nozzle

Thickness: 6.1”" Nominal

INSTRUMENT SETTINGS

SEARCH UNIT

CALIBRATION STANDARD

Mfg: Krautkramer l Model: USNS58L Sarial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Serial / MT&E #: 0100D0 Model: TRL2-AUST Size: 2(24x42) VA Thickness (in):; 6.12” | Diameter. (in): Flat
Mat. Cal. / Valocity: .2326 In/Micro Seconds | Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 83° | Temp (F) Comp: 78°
Delay: 14.000 usS | Range: 20.0 Confilg.: Dual Mode: Long. Thermometer No.: VH- 9571

Each Major Screen Div. #: 2.0

Nominal Angle:

Measured: 61°

Couplant: Ultragel II ] Batch No.: 05325

Cal in Depth or Sound Path: Sound Path

Fixture / Size:

Integral

CALIBRATION STANDARD SIMULATOR

Fiiter: Full Wave Reject: 0%

Cable Type & Length: RG-174 / 28

Serial No.: NA

]

Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Rofloctors N/A NA
Pulse Amp: Fixed l Pulsar: High o Sweep Position N/A N/A
Reference Sensitivity: 72.0 dB 100 Signal Amp (%) N/A NA
Scan Sensitivity: 20.0 dB 90 T Gain DB (dB): NIA N/A
80
7 Probe Squint Angle 3°
60 - - Probe Focus: FD ~2.70"
CALIBRATION CHECK 50
Date/Time | OK | Initials 40 B
Initial Cal: 307620:40 | X | o g4/ 30
Init. $im. Cal: N/A N/A 20
Intermediate: N/A N/A 10
intermediate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermediate: NIA NA | [ 01 23 4586 7 8 910 [eynonent N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A Circ Scan Exam Angle is =< the inverse sine of C/L Weld: N/A
- the Nominal ID/OD ratio?
Final Cal: 307m622:20 | X M_[{ O Yes NO [X N/A | Component: N/A
Beam Direction on Callbration Block 0 Deg. Axial Clre BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1D NOTCH
Sweep Position / Depth In Inches 6.0
Amplitude in % 80%
Gainin dB 72.0dB
Notes: The 60° Zone-2 ultrasonic examination.
Examiner: Wada Hollowa Examiner: N/A
Sign: : i f , / z / Level: I Date: 3/07/08 sign: Level: NA | Date: N/A
Ri';',:fwe‘"ﬁiﬁ:-c"/f m/y’l Level: Date: 3/25/06 ’s‘.’;','.!‘ °‘"y i u Datgfng,
L N - (

51-9015478-000
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A RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET
AREVA
ite: Browns Ferry Unit 3 I Exam Date: 03/08/06 | Summary No.: U3C12-NSA-NV 1 Calibration No.: NSA-CS05
Nozzle ID.: RPV N5SA
Component ID: RPV N5A
Exam Description: 10" Core Spray Nozzle to Vassel Weld l ASME Saction XI: 2001 Edition with 2003 Addenda
Drawing No.:  3-151-0331-C Procedure No. / Rev.:  54-1S1-850 / 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 10"
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Stavelay Mfg.: KBA Modal: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Biock: 83°F Comp.: 78°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Themometer VH: 9571
Delay: 7.92" Mode: Shear Config.: Single Couplant Type: Ultrage! Nl
Velocity: .129 in/usec. Nominal Refracted Angle: 60° Couplant Batch #: 05325
Each Major Screen Div.: 1.0" Measured Refracted Angle : 59° CALIBRATION VERIFICATION BLOCK
Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (If Applicable): NA Serial No.: 037405 Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (if Applicable). NA Reflector: 10 13
Filter: Filter 2 Reject: Off Wedge Radius (If Applicable): Flat Sweep Div.. 4 7
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 40
Mode: (dDual (KPulse Echo No. of Intermediate Connectors: 0 Gain dB: 56.8 56.8
Jack: RTransmit [JReceive DAC PLOT
Ref. Sensitivity: 73208  t -
can Sensitivity: 82.0 dB 100 I
CALIBRATION / VERIFICATION TIMES 90 56"
Date Time Initials 80 & — -
Initial Cal: ovosis | 0815 [Lyy 7 70
Intermediate: NA NA NA 60
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40 3 T
Intermediate: |  NA NA NA 30
Intermediate: NA NA NA 20 1-
Intermediate: |  NA NA NA 10 I 0° THICKNESS DATA
Intermediate: | NA Nna | Na 0 . ' 1"“2' 3 . ' . t:s ' ; ' . = 9“‘10 Upper Shell: N/A Lower Sh.ellz N/A
Final Cal.; 03/08/06 10:50 WA" - - Weld CL: N/A At Indication: N/A
Calibration Reflector(s) h Notch
Sweep Position ' 56
Amplitude in % FSH 80% ]
GainindB 73.2dB
Notas: Nozzle to Shell 6” delay on screen.
S e Ko A Date: 0308106 | oo WA Level: NIA Date: N/A
L
.ég,ifwed: Ada f:"i( é! L Levet: il Date: 3/25/2008 g‘g'r',:Re"i"W: é 7 LA Dats, /74t
R B — S

~ 51-9015478-000 Section5 Tab R Page 9 of 11




000338 /-0%¢

A

AREVA

RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET

l Exam Date: 03/08/06

] Summary No.: USC12-NSA-NV

J Calibration No.: NSA-CSO03

.Site: Browns Ferry Unit 3
Nozzle ID.:  RPV N5A

Component ID: RPV N5A

Exam Description: 10" Core Spray Nozzle to Vessel Weld

l ASME Section Xi: 2001 Edition with 2003 Addenda

Drawing No.:  3-151-0331-C Procedure No. / Rev.:  54-1S1-850/ 03 Figure No.: IWB 2500-7
Material: CS Clad Thickness: 6.1” Nozzle Diameter: 10°

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA I Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Senial No.: 01BV5J Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0” Temp: Block: 83°F Comp.: 78°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.37" Mode: Shear Config.: Single Couplant Type: Ultragel Il

Velocity: .129 in/usec.

Nominal Refracted Angls: 35°

Couplant Batch #: 05325

Each Major Screen Div.: 1.07

Measured Refracted Angle : 37°

CALIBRATION VERIFICATION BLOCK

Freq.. 2.25 MHz Pulse: 222 ns Nominal Skew Angle (If Applicable): 68°+ Serial No.: 037405 Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (i Applicable): 68° Reflector: 4 7
Filter: Filter 2 Reject: Off Wedge Radius (If Applicable): 3.25" Sweep Div.: 1 4
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 50
Mode: [JDual BPulse Echo No. of Intermediate Connectors: 0 Gain dB: 518 518
Jack: I Transmit [JRaceive DAC PLOT
Ref. Sensitivity: 63.6 dB
‘can Sensitivity: 67.0 dB 100 [
CALIBRATION / VERIFICATION TIMES 90 48
Date Time Initials 80 : q
Initial Cal: 03/08/06 08:20 mr 70 +—
Intermediate: NA NA NA 60
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40 1-
Intermediate: NA NA NA 30
Intermediate: NA NA NA 20
Intermediate: |  NA NA NA 101 0° THICKNESS DATA
Intermediate: NA NA NA 0 Upper Shell: N/A Lower Shell: N/A
Final Cal.: oxoa0s | 1045 | py g~ 0123458738910 w':: CL: NIA At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 4.8
Amplitude in % FSH 80%
Gainin dB 63.6 dB

Notes: Nozzle to Shell 3" delay on screen. Metal path for notch response equates to — full cal block thickness (including cladding).

Examiner; MikE Kleinjan

() [T otrer

Level: i

Examiner: N/A

Date: 03/08/06 Sign:

Level: N/A Date: N/A

Sign:
.Siizﬁfwed%\da C(kn}i// /7 Level: Il Date: 3/25/2006 glr;:'l‘:Reviewf y 4——5 Q — sDZte: :/_2‘
= =
51-9015478-000 Section 5 Tab R Page 10 of 11
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—

A RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET
AREVA
ite: Browns Ferry Unit 3 | Exam Date: 03/08/06 l Summary No.: U3C12-NSA-NV l Calibration No.: NSA-CS04
Nozzle ID.:  RPV N5A
Component ID: RPV N5A
Exam Description: 10" Core Spray Nozzle to Vessel Weld I ASME Section XI: 2001 Edition with 2003 Addenda
Drawing No.:  3-1S1-0331-C Procedure No. / Rev.:  54-ISI-850 / 03 Figure No.: IWB 2500-7
Material: CS Clad . Thickness: 8.1 Nozzle Diameter: 10”
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mig.: KBA I Model: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 0111PP Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .5X1.0" Temp: Block: 83°F Comp.; 78°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 9571
Delay: 4.37° Mode: Shear Config.: Single Couplant Type: Ultraget Il
Velocity: .129 in/usec. Nominal Refracted Angle: 35° Couplant Batch #: 05325
Each Major Screen Div.; 1.0" Measured Refracted Angle : 37° CALIBRATION VERIFICATION BLQCK
Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (i Applicable): 68°- Serial No.: 037405 Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Maasured Skew Angle (If Applicable): 68° Reflector: 4 7
Filter: Filter 2 Reject: Off Wedge Radius (/7 Appiicable). 3.25" Sweep Div.: 1 4
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12' Amp. %: 100 50
Mode: (JDual KPulse Echo No. of Intermediate Connectors: 0 Gain dB: 51.8 51.8
Jack: BATransmit [JReceive DAC PLOT
Ref. Sensitivity: 61.4 dB - '—
can Sensitivity: 67.0 dB 100 I
CALIBRATION / VERIFICATION TIMES 0 [ - - 48
Date Time | Initials 80 1
Initial Cal: owoans [ o818 |l 70
Intermediate: NA NA NAS 60 {————-
Intermediate: NA NA NA 50
Intermediate: NA NA NA 40 1 -
Intermediate: NA NA NA 30
intermediate: NA NA NA 20 1
Intermediate: | NA NA NA ’g ' ' 0° THICKNESS DATA
Intermediate: NA NA NA Upper Shell: NJA Lower Shell: N/A
Final Cal.: 03/08/06 10:47 by - 0123456788910 W‘::d CL: N/A At Indication: N/A
Calibration Reflector(s) Natch
Sweap Position 48
Amplitude In % FSH 80%
Gainin dB 61.4 dB
Notes: Nozzle to Shell 3" delay on screen. Metal path for notch response equates to ~ full cal block thickness (including cladding).
S ine y/ g K'e'“‘a" Level: I Date: 0308106 | g " VA Level: N/A Date: N/A
.;‘;Tﬂ*‘w“’ %ﬁf_"?/ " Level: il Date: 3/25/2006 glr"g'r" Review. g 2 ol Date: &

51-9015478-000 Section 5 Tab R Page 11 of 11




Weld Examination Report R-089
N8A-N/V

RECIRC Instrument Nozzle



000340 K057

X
':«REVA

EXAMINATION SUMMARY

Summary No.: U3C12.NSBA-NV Examination Data Sheet ;: NGA-DS01, N8A-DS02

Exam Date: 3/11/2006

Customer: Browns Farry Unit 3 U3C12

Examination Methods: Ultrasonic

System / Component ID: BFN-NSA-NV

Examination Procedures: 54-1S1-850-03* N-UT-78-03

Component Description: Nozzle to Vessel Weld

Modeling Number: IR-2003-19 Section 7

Calibration Sheets No(s):

- N8A-CS01
Examination Category: B-D N8A-CS02
NB8A-CS03

ISO / Drawing: N8/3-1S1-0411-C Examination X No Reportabie Indications

Results:

Framatome ANP Safety Document Change Notices:

*SDCN: 30-5037583-00 *SDCN:30-8011321-00
*SDCN: 30-9015396-00 :

[] Reportable Indications
[J Geometric

Summary: /{6/ TVA FER mwwmbesa 7937

In accordance with UT Procedure N-UT-78-03, 60° Lo

3 aud P58/ Hidia hietet. 59/t

Manual ultrasonic examinations were performed on the referenced weld during Browns Ferry Unit 3 u3ci2.

ngitudinal wave examinations were performed from the vessel

‘urface in both the radial and circumferential scan directions. These examinations resulted in no reportable indications.

In accordance with UT Procedure 54-1S1-860-03 and the referenced TVA/EPRI modaling the foliowing additional
examinations were performed. These examinations also resulted in no reportable indications.

Note: Refer to the nozzle coverage sketch for a dascri
limitations.

Note 2: See TVA Request for Relief PDI-1 and PDI-2

Jet Pump Instrumentation (N8) Nozzle Modeling Parameters
Probe Probe Skew Scan Surface
50° Shear 1(15 to 45) Vessel
64% coverage of the required examination volume was obtained.

ption of the scanning volume, examination coverage and scan

Note 1: This ultrasonic examination was performed in accordance with the criteria of 10CFR 50.55a (b) (2) (xv) (G) and the
minimum coverage requirements of 10CFR 50.55a (b) (2) (xv) (K) was achieved to the maximum extent possible. Radial
-examinations of the outer 85%t were limited to 69.92% volumetric coverage due to nozzle blend radius interference.

. Dockets No. 50-261/296; 50-327/328; and 50-0390. This relief

request changed the area to be examined per IWB-2500-7 (a) and (b) to the weld plus a ¥:* on each side.

This examination satisfies the requirements of ASME Sec. XI (2001 Edition with 2003 Addenda), Category B-D, for item_
number B3.90, figure number IWB 2500-7(a) exam volume, and was performed using ASME Sec X!, Appendix VIIi qualified
personnel, procedures, and equipment as amended by the Final Rule.

Prepared By: Wade Holloway

/‘ Date: 3

/11/2006 | Reviewed By: Al A. Conyj LVI Date:3/25/2006
Sign: Aen_
—

ust;mer: a elc I Date:
N7 L L e S VLY.

=
51-8015478-000
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Exam Date / Time: 03/11/2005 19:55 Examination Data Sheet No.: NSA-DS01
A UT EXAMINATION DATA SHEET | 1so/Drawing: N8/3-1S1-0411-C Calibration Sheet: NBA-CS01, NBA-CS02
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: 60RL

Customer: Browns Ferry Unit 3 System / Component 1.D.: RPV Nozzls N8A Lo: TDC Procedure No.: N-UT-78-03
Component Description: 4 Jet Pump Instrumsntation Nozzle to Vessel Weld Exam Surface: 0D Zore 1 2

= i L

= Counter Clockwise RBR = Remaining Back Reflection Ofe
CCw = Clockwise us = Up Stream ]
W D am TWD = Through Wall Dimension ol W1 ma s

= Jowns| ) Wmax = Dist From CL at Max Amglitude \ 4 [ 1,
DS = Half Max Ampiitude wi = Dist From CL at Specified % of i ‘
HMA = Dist From Ref Pt at Max. Dac (F d ! .
Lmax — Ampitude w2 = D?‘:;OMEL)ts ified % of i ! M\L
L1-L2 = End Point 182 (Lateral " o (é‘;';(wa g e R : 8k

Movement} v { X N

MAXIMUM AMPLITUDE TWD or WIDTH . N
Length Dimensions
IND us DS FORWARD BACKWARD eng
# % D |wMax| LMax Comments
Cw/CCW | pa W1 D1 w2 D2 t1t | o1 | 2| o2
NO RECORDABLE INDICATIONS
(o=
Q
Notes: <o
1. Search unit crientation: radial and circumferential. Eg
2. Examination limitation and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. |
Examiner: Wade Holloway Level: ||  Date: 03/11/06 | Examiner: N/A Level: Date: Reviewed: m A. Conli Level: Il Date:03/25/06
B
ANII Reyiey: 7/ Date: ! ~—— >
) i
: M 6/ 6 /o4 %ﬁ

51-8015478-000 Secton 5 Tab S Page 2 of 8




Exam Date / Time: 3/11/06 20:25 Examination Data Sheet No.: N8A-DS02
A UT EXAMINATION DATA SHEET | Iso/ Drawing: N8/3-1S1-0411-C Calibration Sheet: N8A-CS03
AREVA
Wo: Nozzle Boss To Blend Radius Exam Angle: 50° S
Customer: Browns Ferry Unit 3 System / Component 1.D.: RPV Nozzle NSA Lo: TDC Procedure No.: 54-1S1-850-03
Component Description: 4 Jet Pump Instrumentation Nozzle to Vessel Weld Exam Surface: OD Inner 15%
= : b
= Counter Clockwise RER = Remaining Back Refiection he
CCwW = Clockwise us = Up Stream
Cw  =Depth TWD = Through Wall Dimension of W 1w max Pt
D = Downstream I . I W 2 lu
- . Wmax = Dist From CL at Max Amplitude \ L }
DS = Half Max Ampiitude w1 = Dist From CL at Specified % of ; ‘
HMA = Dist From Ref Pt at Max. : e
Lmax Amplitude - Dac (Forward) ; i 1 ":“"L
[1-12 =End Point 142 (Lateral w2 = Dt '(:é‘;g‘kﬁt rg’) Specified % of . B
Movement) N ' \ 2 :
MAXIMUM AMPLITUDE TWD or WIDTH . :
Length D
wp | US DS FORWARD | BACKWARD ength Dimensions
# by D |wMex| Lmax Comments
CwW/CCW | pac wi D1 w2 D2 11 | o1 ] L2 | D2
NO RECORDABLE INDICATIONS
o
Notes: o
1. Search unit orientations: Tangential w
2. Examination limitations and ASME Code coverage is provided on the Ultrasonic Examination Limitation and Coverage Worksheets. g
Examiner: Thomas Brown Level: Il  Date: 3/11/06 Examiner: N/A Level: Date: Reviewad: A Conll Level ] Dale
Z F/ o6
_‘4&”\
II Reyiew Date:
§
/72/ Tl b/4/o4 S

51-8015478-000 Secton 5 Tab S Page 3 of 8




AN RPV Nozzle-To-Shell Weld
Ultrasonic Examination Limitation and Coverage Worksheet
AREVA 9
Utility: TVA l Plant: BFN3 Unit 3 Weld ID: NSA Date: 03/25/06 | Summary Ne: U3C12-N8SA-NV

Axial scans are performed with a procedure for the examination
of vessel shelf welds. This procedure has been demonstrated for
detection of flaws located throughout the entire weld thickness.
Coverage obfained 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 nozzie inside-radius
technique provides additional coverage since the component is
modeled and scanning is performed with several search units
from the nozzle biend.

Axlal Scans Circumferential Scans
100%-t Inner 15%-t Quter 85%-t
Examination Procedure: N-UT-78-03 Examination Procedure: 54-1S1-850-03 Examination Procedure: N-UT-78-03
*Required Examination Volume: 16.605%inches | ZInner 15%-t Examination Volume: 2.226%inchs %Quter 85%-t Examination Volume: 14.3785°Inches.
60°RL axial scan limited: IYes [INo “Coverage Obtained by Modeling: 100% 60°RL Outer 85%-t Exam Limited: [XIYes [ INo
Description of Limitation: Nozzle Blend Radius Inner 15%-t Exam Limited: [ [Yes [XINo Description of Limitation: Nozzle Blend Radius
BTotal Axial Volume Achieved: 12.2213%inches | Description of Limitation: N/A MQOuter 85-t% Volume Achieved: 6.8285%inches
Finner 15%-t Volume Achieved: 2.226%inchs o)
Percentage of Axial Coverage: 73% “Total Circumferential Examination Coverage: 54% 8
B+AX100=C (F+H)+A=d
Lo
Combined Axial and Circumferential Weld Coverage -
‘Total Examination Coverage: 64% g
(C+H+2=tL
Prepared by: Bret Flesner Date: 03/25/06 | Reviewed by: Conti Date:03/25/06 | ANI! Review: Date: ,%
&
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RPV Nozzle-To-Shell Weld
AREVA Ultrasonic Examination Limitation and Coverage Worksheet

Utility: TVA Plant: BFN3

Unit: 3 Weld ID: N8A

Date: 03/25/06 | Summary Ne: UU3C12-N8A-NV

Tangential and radial scans are limited due to liftoff
caused by the blend radius and transducer footprint.

60°RL radial and tangential scans were performed
from the shell surface.

The tangential scans were performed with £10° skew
towards the weld and at varying distances from the
weld.

Circumferential scans with a second procedure were
also performed from the vessel shell at various
skews. This technique has been demonstrated for
detection of axial flaws in the inner 15%-t only.
These scans achieved 100% circumferential
coverage of the inner 15%-t.

100% of accessible surface was scanned resuiting in
64% coverage.

N8 Nozzle to Shell

—=Tangential (Circumferential) Scan
- Radial (Axial) Scan

~——

Prepared by: Bret Flesner Date: 03/25/06

Reviewed byy Adam Conti
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A

AREVA

UT CALIBRATION DATA SHEET

ustomer: Browns Ferry Unit 3

Exam Date: 03/11/2006

Calibration No.:  N8A-CS01

System / Component LD.: RPV Nozzle NSA

Component Description: Jet Pump Instrumentation Nozzle to Vessel Weld (Zone-1 Examination)

iSO / Drawing No.: 3-181-0411-C

Procedure No./ Rev.: N-UT-78/3

Material: Clad CS

Diameter: 4” Nozzle

Thickness: 6.1” Nominal

INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer l Model: USN38L Serial No: 03-848 Mfg: RTD Calibration Block No: BF-18
Sorial /MTRE #: 0100D0 Model: TRL2-AUST Sizo: 2(24x42) VA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 in/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Block: 81° | Temp (F) Comp.: 78°
Delay: 14.000 S I Range: 8.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Sereen Div. #: 0.8 Nominal Angle:  80° Measured: 61° Couplant: Ultragel Ii I Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR

@

Filter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25" Serlal No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors NA NA
Pulse Amp: Fixed I Pulsar: High T Sweep Position NA NIA
Reference Sensitivity: 59.0 dB 100 Signal Amp (%) NA NIA
Scan Sensitivity: 750 dB 801 |~ 1 || Gain DB (dB): NA NIA
80 -t * .
70 Probe Squint Angle 3°
60 Probe Focus: FD ~2.70"
CALIBRATION CHECK 50 -
" | DateTime | OK | Initials 40 1
Initial Cal: V1061945 | X | /) A/ 30
Init. Sim. Cal: N/A " NIA 20 S
Intermediate: N/A NIA 10
Intermediate: N/A N/A 0 0 DEGREE WELD THICKNESS ONLY
Intermaediata: N/A NIA 01234567 8 8 10 ¢component: N/A '
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A | Circ Scan Exam Angle Is =< the Inverse sine of | C/L Weld: N/A
Final Cal: 311106 21:03 X é) /9/ the Nominal (/0D mEtiO;Es 0 No g N/A | Component: N/A
Beam Direction on Calibration Block 0 Deg. Axial Cire BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector 1/4T SDH
Sweep Position / Dopth in Inches 3.6
Amplitude In % 0%
Gainin d8 59.0 dB

Notes: The 60° Zone-1 ultrasonic examination.

Examiner: N/A
Level: It Date: 3/11/06 Sign: Level: NA Date: N/A
Vs
ANIl Review:
Level: Date: 3/25/06 Sign: / m/ Datg: 1, Jok
7 1,./ / /
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A UT CALIBRATION DATA SHEET
AREVA
.:ustomer: Browns Ferry Unit 3 Exam Date: 03/11/2006 Calibration No.: N8A-CS02
System / Component 1.D.: RPV Nozzle N8A
Component Deseription: Jet Pump Instrumentation Nozzle to Vessel Weld {Zone-2 Examination)
I1SO / Drawing No.: 34S1.0411-C Procedure No./Rev.: N-UT-78/3
Material: Clad C$ Diameter: 4" Nozzle Thickness: 6.1" Nominal
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg: Krautkramer | Model: USN58L Sarial No: 03-848 Mig: RTD Calibration Block No: BF-18
Serial / MTSE #: 0100D0 Model: TRL2-AUST Size: 2(24x42) YA Thickness (in): 6.12" | Diameter. (in): Flat
Mat. Cal. / Velocity: .2320 In/Micro Seconds Shape: Rectangle Freq: 2.0 MHz Temp (F) Biock: 81° | Temp (F) Comp: 78°
Delay: 14.000 pS | Range: 20.0 Config.: Dual Mode: Long. Thermometer No.: VH- 9571
Each Major Screen Div. #: 2.0 Nominal Angle: 60° Measured: 61° Couplant: Ultragel Il ] Batch No.: 05325
Cal in Depth or Sound Path: Sound Path Fixture / Size: Integral CALIBRATION STANDARD SIMULATOR
Filter: Full Wave Reject: 0% Cable Type & Length: RG-174/ 25’ Serial No.: NA
Damping: 1 K Freq (MHz): 2-25 No. of Connectors: 0 Description: NA
Rep. Rate: Auto High DAC PLOT Reflectors N/A NA
Pulse Amp: Fixed Pulsar: High - Sweep Position N/A N/A
Reference Sensitivity: 72.0 dB 100 : Signal Amp (%) N/A N/A
Scan Sensitivity: 80.0 dB 90 ' 1| | GainDB (d8): N/A N/A
80
70 N Probe Squint Angle 3°
60 - Probe Focus: FD ~2.70"
‘ CALIBRATION CHECK 50
Date/Time | OK | Initials 40
Initial Cal: 3110619:40 | X | /g7 30
Init. Sim. Cal: NIA N/A 20 +
Intermediate: N/A N/A 10 4-—-
Intermediate: N/A N/A Y 0 DEGREE WELD THICKNESS ONLY
Intermediate: N/A N/A 0123 4 5 ._6 7 8 8 10 Component: N/A
Intermediate: N/A N/A BM: N/A HAZ: N/A
Intermediate: N/A N/A | Circ Scan Exam Angle is =< the inverse sine of C/L Weld: N/A
Finai Cal: 3/11/06 21:05 X M the Nominal ID/OD mﬁ? YeS [J NO [ N/A | Component: N/A
Beam Direction on Calibration Block 0 Deq. Axial Circ BM: N/A HAZ: N/A
(Yes / No) NO YES NO Crown HT: N/A Weld Width: N/A
Reflector ID NOTCH
Sweep Position / Depth in Inches 6.0
Amplitude in % 80%
Gain indB 72.0dB
Notes: The 60° Zone-2 ultrasonic examination.
Examiner: N/A
Level: ll Date: 3/11/06 Sign: Level: NA | Date: N/A
Level: il Date: 3/25/08 Qg',',f %M = 7770
v R 7
51-9015478-000 Secton 5 Tab s Page7 of8 . _—
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A RPV ULTRASONIC CALIBRATION & EXAM DATA SHEET
AREVA
qite: Browns Ferry Unit 3 Exam Date: 03/11/06 Summary No.: U3C12-NBA-NV Calibration No.: N8A-CS03
ozzia ID.: RPV N8A
Component {D: RPV N8A
Exam Description: 4" Jet Pump Instrumentation Nozzle to Vessel Weld ASME Section Xi: 2001 Edition with 2003 Addenda
Drawing No.:  3-ISI1-0411-C Procedure No. / Rev.:  54-1S1-850/ 03 Figure No.: {\WB 2500-7
Material: CS Clad Thickness: 6.1" Nozzle Diameter: 4"
INSTRUMENT SETTINGS SEARCH UNIT CALIBRATION STANDARD
Mfg.: Staveley Mfg.: KBA ] Mode!: Benchmark Cal. Block ID: BF-18
Model: Sonic 136 Serial No.: 00X1XJ Cal. Block Thickness: 6.12" Dia.: Flat
Serial No.: 136P1200G081455 Size: .56X1.0° Temp: Block: 81°F Comp.: 78°F
Range: 10" Freq: 2.25 MHz Shape: Rectangle Thermometer VH: 8571
Delay: 6.77" Mode: Shear Config.: Single Couplant Type: Ultragel Il
Velocity: .129 in/usec. Nominal Refracted Angle: 50° Couplant Batch #: 05325
Each Major Screen Div.: 1.0 Measured Relracted Angle : 50° CALIBRATION VERIFICATION BLOCK
Freq.: 2.25 MHz Pulse: 222 ns Nominal Skew Angle (if Applicable). 15°-45° Sarial No.: 037405 J Type: Rompas
Damping: 500 Q Rep. Rate: 2 KHz Measured Skew Angle (if Applicable): NA Reflector: 7 10
Filter: Filter 2 Reject; Off Wedge Radius (I Applicatie): Flat Sweep Div.: 1 4
Pulse Amplitude: Fixed Cable Type: RG-174 Length:12’ Amp. %: 100 70
Mode: [JDual [®Pulse Echo No. of Intermediate Connsectors: 0 Gain dB: 448 448
Jack: B Transmit [JReceive DAC PLOT
Ref. Sensitivity.: 61.6dB — -
‘can Sensitivity: 70.0 dB 100 l
CALIBRATION / VERIFICATION TIMES 90 3.4 -
Date Time Initials 80 ° ;
Initial Cal: 03/11/08 1942 7 70 -
Intermediate: NA NA NA €0 T
Intermediate: NA NA NA 50 B
Intermediatea: NA NA NA 40 =11
intermediate: NA NA NA 01— 1 1 1
Intermediate: NA NA NA 20
Intermediate: |  NA NA NA 12 0° THICKNESS DATA
Intermediate: NA NA NA Upper Shell: N/A Lower Shell: N/A
Final Cal.: 03/11/06 2101 7“ 3 012345 6-7 851 WF::d CL: N/A At Indication: N/A
Calibration Reflector(s) Notch
Sweep Position 34
Amplitude in % FSH 80%
Gain in dB 61.6 dB
Notes: Nozzle to Shell 6" delay on screen
Examiner: Thomas Brown Level: I Date: 03/11/06 g*‘gar:f“"e“ NIA Level: A Date: N/A
Vi - i
"7’ Wi[‘( Level: I Date: 3/25/2008 ’s";'r::R*"’“"’" ﬂ/ z X Date;
A — = {
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