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Attention: Document Control Desk
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License No.
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DOMINION NUCLEAR CONNECTICUT, INC.
MILLSTONE POWER STATION UNIT 2
FINAL EVALUATION OF WELD OVERLAY EXAMINATIONS IN REFUELING OUTAGE 18

Dominion Nuclear Connecticut, Inc. (DNC) hereby provided the final evaluation for the weld
overlays (WOL) of dissimilar metal welds (DMW) performed during Refueling Outage 18 (2R18)
for Millstone Power Station Unit 2 (MPS2). This completes the remaining obligations associated
with the performance of WOLs in 2R18 using provisions of the NRC approved Alternative
Request 89-61, Revision 1 (ADAMS Accession No. ML081150692).

Please contact Mr. Geoffrey A. Wertz at (804) 273-3572 if you have any questions or require
additional information.

Sincerely,

;tt:f.~!h/6
Vice President - Nuclear Engineering

Commitments made in this letter: None

Enclosure: 2R18 Final Weld Overlay (WOL) Examination Report

cc: U. S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Mr. J. D. Hughey
NRC Project Manager Millstone
U. S. Nuclear Regulatory Commission, Mail Stop OWFN 0-8 83
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

NRC Senior Resident Inspector
Millstone Power Station
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2R18 Final WOL
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2R18 FINAL WELD OVERLAY (WOl)
EXAMINATION REPORT

The information in the balance of this document is submitted pursuant to the provisions of
Section 4.3.1. Required Activities, of the NRC approved Alternative Request RR-89-61,
Revision 1. for Millstone Power Station Unit 2 (MPS2), Reference ADAMS Accession
No. ML081150692.

The required information includes the inspection results for new WOLs to four nozzle to safe
end welds, including their respective adjacent stainless steel safe end to elbow or pipe weld.
No additional weld overlays were performed during Refueling Outage 18 (2R18).

2-inch Cold Leg Charging Line Inlet Nozzle
12-inch Hot Leg Shutdown Cooling Outlet Nozzle
12-inch Hot Leg Surge Line Nozzle
12-inch Cold Leg Safety Injection Nozzle

BCH-C-1001
BSD-C-2001
BPS-C-1001
BSI-C-2001

Applicable pages for component descriptions in the report are as follows:

WOL Component Description

RCS Charging Inlet (BCH-C-1001)
RCS Shutdown Cooling (BSD-C-2001)
RCS Surge (BPS-C-1 001)
RCS Safety Injection (BSI-C-2001)

Applicable Pages in Final Report

Pages 2 -25
Pages 26 -35
Pages 36 - 45
Pages 46 - 56

Level III Inspector Reviewer Comment Regarding 2R18 Examination Data Reports:

The Inservice Inspection (lSI) examination volume to be examined upon completion of the weld
overlay consists of the outer 25% of the underlying base material plus the full thickness of the
overlay material extending 1/2 inches from the weld toe on each side of the weld. As has been
described by provisions of the Alternative Request RR-89-61. Revision 1 for Millstone Power
Station Unit 2, the current Appendix VIII, Supplement 11 examination procedures are not
qualified to examine the outer 25% of the underlying cast stainless steel safe-end. For weld
overlays of welds with cast stainless steel safe-ends, the cast stainless steel material is
examined using the Appendix VIII. Supplement 11 qualified procedures as a best effort
examination. The examination coverage is reported as the amount of volume examined of
qualified material in accordance with the examination procedure. The cast stainless steel
volume (remaining volume) is examined as a best effort examination and documented on the
coverage calculation sheets of the applicable data package.



~ Struclurallnlegrity Associates, Inc.

ULTRASONIC CALl8RATlON RECORD

Report # RCS CHAR INLET WOL; DM WBM & ,,1\1 WBM
Page l of z.4-

Calibration Data Sheet No. MPS-CHR INLET-01

Procedure No.: SI-UT-128

R.evlslon: 1

f!:i:b
fz.c{6'5

Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A

MfgJModel Krautkramer / USN 58R Beam Angle: 70' Mode: L 100% Calibration Block No.: SI·3-AX-01--Serial No.: 01HF1W wedges: Integral 90 Reference Reflectors: 0.5" SOH
Instrument Settings Manufacturer: Megasonlcs 80 X Each Major CRT Dlv.- 0.2"
File Name: 70· AX MPS2 Model: ess 70L2 70 CRT Calibrated In:
Range 2.00' Serial No.: V0442 60 Sound Path 181 Depth 0
Probe Delay: 7.68751015 Size & Shape: 2(1OX18mm) 50
Velocity: 0.2234 in/loiS Number ofElements: 2 40 Search Unit Orientation:
Display Delay: 0,040 IJS Frequency: 2.0 MHz 30 Axial 181 eire, 0
Energy: High Focus Sound Path FS=31mm 20
Damping: 1KOHM Measured Angle: 70' 10 Calibration Dates &Tlmes
PRFMode: Autohlgh Date TimeCable Type: 174 0

Initial Calibration 04118/2008 7061 2 3 4 5 8 7 8 9 10PRFValue: 465Hz Cable Length: 6FT
Interim Calibration N/A N/AFrequency: 2.0 MHz Number of Connectors: 0 70· @ 0.50" SOH @ 82% FSH for PSI
Interim Calibration N/A N/ARectification: Full Wave Couplant Brand: Soundsafe
Interim Callbratlon N/A N/AReject: 0% Couplant Batch: 06120A
Final Calibration 04/18/2008 1022Reference Sensitivity: 57.0dS
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~ Siructuralintegrlty Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # ReS CHAR INLET WOL; DM WBM & ;m1 WBM
Page ~ of z.4

Calibration Data Sheet No. MPS-CHR-lNlET-02

Procedure No.: SI-UT-128

Revision: 1-------

II Date: 04/18/08

II Date: 04/18/08

~m.r:~~~ L~.I:
Examiner: Level:

Instrument Data Search Unit Data CRT Dfsplay General Data
Reference Block No.: N/A

Mfg./Model Krautkramer1USN 58R Beam Angle: 39° Mode: L 100% Calibration Block No.: SI-3-CIRC-01--
Serial No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.6' SOH

Instrument Settings Manufacturer: Megasonics 60 X Each Major CRT Dlv.= 0.2'
FileName: 39° CIRe MPS2 Model: CSS39L2 70 CRT Calibrated In:
Range 2.00- Serial No.: V0447 50 Sound Path 181 Depth D
Probe Delay: 5.3003JJS Size & Shape: 2(10x18mm) 50
Velocity: 0.2234In1IJS Number of Elements: 2 40 Search Unit Orientation:
DIsplay Delay: 0.040 IJS Frequency: 2.0 MHz 30 Axlll 0 eIre. 181
Energy: High Focus Sound Path FS=21mm 20
Damping: 1KOHM Measured Angle: 39° 10 Calibration Dates &TImes
PRFMode: Autohlgh 174 Date TimeCable Type: 0

InlUal CallbrBUon 04/1812008 0732PRFValue: 465Hz Cable Length: 6FT 1 2 3 4 5 6 7 8 9 10
Interim Calibration NJA N/AFrequency: 2.0 MHz Number of Conneetore: 0 39° CIRC @ o.ao" SOH to 83% FSH for lSI

Full Wave Interlm CallbraUon NlA NJARectification: Couplant Brand: Soundsafe
0% Interim Calibration NlA N/AReject: Couplant Batch: 06120A

Reference Sensitivity: 48.5 dB Final Calibration 0411812008 1033
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l. Siructurallnlsgrily Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # RCS CHAR INLET WOL; DM WBM &. l WBM
Page ,) of z4

Calibration Data Sheet No. MPS~CHR-INLET-03

Procedure No.: Sl-UT-128

Revision: 1

~

ic{oB

Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: 04-6138

Mfg.lModel Krautkramer / USN-'58R Beam Angle: O· Mode: L 100% calibratIon Block No.: SI-3-AX..Q1
Serial No.: 01HF1W Wedges; N/A 90 Reference Reflectors: 0.60' SOH

Instrument Settings ManUfacturer: Krautkramer 80 X Each Major CRT Dly.= 0.2"
FIleName: O·LAMCAL Model: MSEB-2 70 CRT Calibrated In:
Range 2.00· Serial No.: 514<0 I -5r481-3751,:( r~,~ 60 Sound Path 181 Depth !lSI
Probe Delay: 9.5281",S L: fOe

Size & Shape: 2(3.5x10mm) Rll'ct 50
Velocity: .2234 InlllS Number of Elements: 2 40 Search Unit Orientation:
Display Delay: 0.042118 Frequency: 2.0 MHz 30 Axial 181 eire. !lSI
Energy; High Focus Sound Path N/A 20
Damping: 1KOHM Measured Angle: N/A 10 Calibration Dates &Tlmea
PRFMode: Autohlgh Cable TypB: 174 0 Date Time

PRFValue: 465 Hz Cable l.ength: 6 feet 1 2 3 4 5 6 7 8 9 10 Initial Calibration 04/13/2008 0755

Frequency: 2.0 MHz Number of Connectors: 0 Interim Calibration N/A N/A

Rectification: Full Wave Couplant Brand: Soundsafe Interim Calibration N/A N/A

Reject: 0% Couplant Batch: 06120A Interim Calibration NlA N/A

Reference SensItIvIty: 57.0 dB Final Calibration 04113/2008 1055
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'- Structural/nteurlty Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # RCS CHAR INLET WOL; DM WBl\'... SM WBl\
Page 4- of 24

Calibration Data Sheet No. MPS-CHR-INLET-04

Procedure No.: SI-UT-128

Revision: 1------
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Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A

Mfg./Model Krautkramer 1USN 58R Beam Angle: 42" Mode: L 100% Calibration Block No.: SI-3-CIRC-01--Serial No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.4' SOH
Instrument Settings Manufacturer: Megasonics 80 X Each Major CRT Olv.= 0.2"
FileName: 42" eiRe MPS2 Model: CSS 42L2 70 CRT Calibrated In:
Range 2.00" Serial No.: V0446 60 Sound Path C3I Depth 0
Probe Chllsy: 4.1331/.1S Size & Shape: 2(7x12mm) 50
Velocity: 0.2234 inl/.ls Number of Elements: 2 40 Search Unit Orientation:
Display Delay: 0.040 liS Frequency: 2.0 MHz 30 Axial 0 eIre. CilI
Energy: HIgh Focus Sound Path FS"'15mm 20
Damping: 1KOHM Measured Angle: 42· 10 Calibration Dates &TImes
PRFMode: Autohlgh Date Timecable Type: 174 0

Inltlal calibration 04/1812008 07181 2 3 4 5 6 7 8 9 10PRFValue: 465Hz Cable Length: 6FT
Interim Callbratlon NfA NJAFrtlquency: 2.0 MHz Number of Connectors: 0 Gire 0.4" SOH @ 83 % FSH FOR PSI
Interim Callbratlon N/A N/ARectification: Full Wave Couplant Brand: Soundsafe
Interim Calibration N/A N/AReJect: 0% Couplant Batch: 08120A
Flnsl calibration 04/1812008 1028Reference Sensitivity: 40.5 dB
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" Structurallntsgrlly Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # ReS CHAR INLET WOL; DM WBM a.. ..1 WBM
Page ~ of 2..4-

Calibration Oata Sheet No. MPS-CHR-tNLET-OS

Procedure No.: SI-UT-128

Revision: 1-------

~

~CJ'"6

Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A

MfgJModel Krautkramer 1USN 58Ft Be.mAngle: 60' Mode: L 100% Calibration Block No.: SI-3-AX.Q1--serial No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.4" SOH
Instrument settings Manufacturer: Megasonics 80 X Each Major CRT DIv." 0.2"
FtleName: 60' AX MPS2 Model: CSSe012 70 CRT Calibrated In:
Range 2.00" Serial No.: V0444 60 Sound Path r.!SI Depth 0
Probe Delay: 6.30031l5 Size & Shape: 2(7x12mm) 50
Velocity: 0.2234 InlllS Number of Elements: 2 40 Search Unit Orlentatlon:
Display Delay: 0.0401l5 Frequency: 2.0 MHz 30 Axlal 181 eire. 0
Energy: High Focu. Sound Path FS=18mm 20
Damping: 11< OHM Measured Angle: 60' 10 Calibration Dates &Times
PRFMode: Autohlgh Date TImeCable Type: 174 0

04/1812008 07481 2 3 4 5 6 7 8 9 10 Initial CalibrationPRFValue: 465Hz Cable Length: 6FT
Intarlm calibration NlA NlAFrequency: 2.0 MHz Number of Connectors: 0 60' AX 0.4" SDH @ 82% FSH for PSI exam
Intarlm Calibration N/A N/ARectification: Full Wave Couplant Brand: Soundsafe
Intarlm Calibration N/A NlAReject: O"Ai Couplant Batch: 06120A
Final Calibration 04/18/2008 1052Reference Sensitivity: 48.5 dB
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~. Structurallnlsgrlty Associates, Inc.

UL TRASONIC CALIBRATION RECORD

Report RCS CHAR INLET WOL; DM WBM &. A. WBM
. Page ~ of 2.-4-

Calibration Data Sheet No. MPS-CHR-INLET-06

Procedure No.: SI-UT-128

Revision: 1-------

~

rc[06

Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: NlA

Mfg.lModel Krautkramer 1USN 58R Beam Angle: OOCR Mode: L 100% Callbratlon Block No.: SI·3--AX-Q1--
serial No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.1' SOH

Instrument Settings Manufacturer: Megasonlcs 80 X Each Major CRT Dlv.'" 0.2"

FileName: ODCRAXMPS2 Model: CSSODCR 70 CRT Calibrated In:
Range 2.00' Serial No.: V0445 60 Sound Path llll Depth 0
Probe Delay: 4.3719 J,lS Size & Shape: 2(7x12mm) 50
Velocity: O.2234ln/JJS Number of Elements: 2 40 search Unit OrientatIon:
Display Delay: 0.040I-lS Frequency: 2.0 MHz 30 Axial llll eire. 0
Energy: High Focus Sound Path FS=15mm 20
Damping: 1KOHM Measured Angle: N/A 10 Calibration Dates &Tlmes
PRFMode: Autohlgh Date TIme

Cable Type: 174 0
InItial Calibration 04/1312008 1056

PRFValue: 485Hz 1 2 3 4 5 6 7 8 9 10Cable Length: 6FT
Interim calibration N/A NlA

Frequency: 2.0 MHz Number of Connectors: 0 OOeR AX @ 0.1" SOH for 82% PSI N/AInterim calibration N/A
Rectification: Full Wave Couplant Brand: Soundsafe

N/AInterim calibration NfAReject: 0% Couplant Batch: 06120A
2053Final Calibration 04/13/2008

Reference sensitivity: 48.5 dB
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'- Siruciuralinlegrity Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # ReS CHAR INLET WOL; DM WBM A.. A WBM
Page 7 of z..4-

Calibration Data Sheet No. MPS-CHR-INlET-07

Procedure No.: SI-UT-128

Revision: 1-------

~

'1t:J~

Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: NlA

Mfg./Model Krautkramer I USN 58R Beam Angle: OOeR Mode: L 100% Calibration Block No.: SI-3-CIRe-01--Serial No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.1" SOH
Instrument Settings ManUfacturer: Megasonics 80 X Each Major CRT Dlv." 0.2"
FileName: ODCR CIRC MPS2 Model: CSSODCR 70 CRT Calibrated In:
Range 2.00- Serial No.: V0448 60 Sound Path 181 Depth 0
Probe Delay: 3.5053 ~S Size & Shape: 2(7x12mm) 50
Velocity: O.2234ln/~S Number of Elements: 2 40 Search Unit Orientation:
Display Delay: 0.040~ Frequency: 2.0 MHz 30 Axial 0 eIre. 181
Energy: High Focus Sound Path FS=15mm 20
Damping: 1KOHM Measured Angle: N/A 10 Calibration Dates &Tlmes
PRFMode: Autohlgh Date TimeCable Type: 174 0

Initial Calibration 04/1812008 0741PRFValue: 466Hz Cable Length: 1 2 3 4 5 6 7 8 9 106FT
Interim Calibration N/A NlAFrequency: 2.0 MHz Number of Connectors: 0 ODCR CIRe 0.1" SOH @ 83% PSI
Interim Calibration NlA N/ARectification: FuHWave Couplant Brand: Soundsafe
Interim Calibration N/A N/AReject: 0% Couplant Batch: 06120A

Reference Sensitivity: 49.5 dB Final Calibration 04/1812008 1047
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l. Slruelura/lntegrlty Associates, Inc.

ULTRASONIC CALIBRATION RECORD

Report # RCS CHAR INLET WOL; DM WBM &. A WBM
Page (3 of 2. 4-

Calibration Data Sheet No. MPS·CHR~INLET·08

Procedure No.: SI·UT·128

Revision: 1-------
Instrument Data Search Unit Data CRT Display General Data

Reference Block No.: N/A

MfgJModeJ Krautkramer I USN 58R Beam Angle: SO' Mode: L 100% CallbraUon Block No.: St-3-AX-Q1--
Serlal No.: 01HF1W Wedges: Integral 90 Reference Reflectors: 0.6' SOH

Instrument Settings Manufacturer: RTD 80 X Each Major CRT Dlv." 0.2'
FileName: SO' AX MPS2 32M Model: 60' 70 CRT Calibrated In:
Range 2.00' Serial No.: 05-1538 60 Sound Pith ll5l Depth 0
Probe Delay: 6.30031.1S Size & Shape: 2(8X14)C 50
Velocity: 0.2234 in/l.lS Number of Elements: 2 40 Search Unit Ortentatlon:
Display Delay: 0.0401.IS Frequency: 2.0 MHz 30 AxIal ll5l eire 0
Energy: High Focus Sound Path FS=3Ornm 20
Damping: 1KOHM Measured Angle: 58' 10 Calibration Dates &Tlmes
PRFMode: Autohigh Date Time

Cable Type: 174 0
04/1812008 07111 2 3 4 5 6 7 8 9 10 Initial Callbratfon

PRFValue: 465Hz Cable Length: 6FT
Interim Calibration NlA NJA

Frequency: 2.0 MHz Number of Connectors: 0 60' AX 0.6" SOH @ 82% FSH for lSI exam
Interim Calibration N/A NJARectification: Full Wave Couplant Brand: Soundsafe
Interim Calibration N/A N/AReject: 0% Couplant Batch: 06120A
Final Calibration 04/18/2008 1024Reference S~m.ltlvlty: 56.0dB
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va ;Iurallntegrlty Associates, Inc.
Report # ReS CHA INLET WOL; OM WBM & 8M .. ...M

Page q of z.. 4-

examination Data Sheet No.: I MPS-CHR-INLET-EXAM-01
ULTRASONIC EXAMINATION RECORD Calibration Data Sheet No.: T SEE BELOW

Date: 0411812008
Time: 0839 to 1010

Plant: IMILLSTONE I Unit: I 2 j Procedure No.: I SI-UT-128 jRevlslon: I 1 Scans Performed Yes No

Component: NPS RCS COLD LEG CHARGING INLET WELD OVERLAY (1) 0 if req'd 181 D
Component Configuration: NOZ to SE to PIPE WOL Examination Angles I Examination Sensitivity (2) (Towards TOC) 181 D
Weld Overlay Diameter: 3.95" 70° Axial: 42°Clrc: ODCrClrc 0° Axial/eire: (3) (Towards BOC) rzl 063.0 dB 45.5 dB 55.5 dB 61.0 dB
Weld Overlay Thickness: 0.43" min 1.55" max ODCrAxlal 60° AX 18mm 60° AX30mm N/A (4) CW 181 054.5 dB 54.5 dB 62.0 dB
Examination Surface: !surface of weld overlay N/A N/A N/A N/A (5) CCW rzl 0

N/A N/A N/A N/A

Comments:
There were no recordable Indications detected during the course of these examinations. Geometrical Indications originating at the r. O. of the overlaid
components were observed dUring these examinations. Examination sensitivity was adjusted to maintain a 5% to 20 % baseline noise level. 96.8% of the weld
overlay examination volume was inspected.
Reference Calibration Sheets: MPS-CHR-INLET-01, MPS·CHR-INLET-03, MPS-CHR-INLET-04, MPS-CHR-INLET-05, MPS-CHR-INLET-06, MPS-CHR-
INLET-07 and MPS-CHR-INLET-08

Indication Nc %DAC Exam Angle Scan No. L1 lMax 1.2 Indication Length W1 in. WMaxin. W2 in. Indication Width
% Full Screen Width

Comments
MP 1TMP Max I MP 2

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A I N/A N/A

Examiner: Level: II Date: 04/18/08

Reviewer: Level: ~ Date:
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SJ S'. .:turallntsgrity Associates, Inc.
Report # ReS CHAR INLET WOL; DM WBM & SIn WBM

Page I (;I of 2.4-

Examination Data Sheet No.: T MPS-CHR-INLET-EXAM-02
ULTRASONIC EXAMINATlON RECORD Calibration Data Sheet No.: T SEE BELOW

Date: 04118/2008
Time: 0839 to 1010

Plant: /MILLSTONE I Unit: I 2 Procedure No.: I SI-UT-128 IRevision: I 1 Scans Perfonned Yes No

Component: 2 INCH NPS RCS CHARGING INLET OM WELD (BCH-C 1001) (1) 0 ifreq'd rgj 0
Component Configuration: NOZto SE Examination Angles / Examination Sensitivity (2) (Towards rOC) 181 0
Weld Overlay Diameter: 3.95" 600 Axial 30 mm: 600 Axial 18mm: 39° CIRe N1A

(3) (Towards BDC) r81 D62.0 dB 54.5 dB 56.5 dB
Weld Overlay Thickness: 0.43"min to 0.55" max N/A N/A N1A NlA (4)CW r81 D
Examination Surface: ISurface of weld overlay NJA NJA N/A NlA (5) CCW 181 0

N/A NJA NJA N/A

Comments:
There were no recordable Indications detected during the course of these examinations. Geometrical Indications originating at the 1.0. of the overlaid
components were observed during these examinations. Examination sensitivity was adjusted to maintain a 5% to 20 % baseline noise level. 100% of the OM weld
(BCH-C-1 001) examination volume was inspected.
Reference Calibration Sheets: MPS-CHR-INLET-02, MPS-CHR-INLET-05, MPS-CHR-INLET-08

Indication No %DAC Exam Angle Scan No. Li L Max L2 Indication Length Wi In. WMax In. W2in. Indication Width
% Full Screen Width

Comments
MP 1 I MP Max I MP 2

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A I N/A I N/A N/A

Examiner: Level: II Date: 04/83/08

Reviewer: Level:
~

Date:
~ZZ.a-1 m

x
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Reviewer: I C\ A (\ 1'\ I # I Level: I III I Date: I 04/18/08 I \l §. ~
"'0lCX>
(0 =-. "T1

CD 0 _.
~:J:J

~&~~/_-_.
~;o~

Reviewer I Title: QE Date: 04/18/08 8.{!l ::1:
c.no 0
O);::l.r

Reviewer: I YIIl./) Title: '11l Date: r;;~jo8



~s ~/urallntBgrlty Associates, Inc.
Report # ReS CHAR INLET WOL; DM WBM & ~_ WBM

Page II of z..q..
examination Data Sheet No.: I MPS-CHR-INLET-EXAM-Q3

ULTRASONIC EXAMINATION RECORD Calibration Data Sheet No.: I SEE BELOW

Date: 04118/2008
Time: 0839 to 1010

Plant: MILLSTONE I Unit: I 2 Procedure No.: I SI·UT·128 jRevlslon: I 1 Scans Perfonned Yes No

Component: 2 INCH NPS RCS CHARGING INLET SM WELD (BCH-C 1003) (1) 0 if req'd 181 0
Component Configuration: SEto PIPE Examination Angles 1Examination Sensitivity (2) (Towards TOe) 181 D
Weld Overlay Diameter: 3.95" 600 Axial 30 mm: 600 Axial 18mm: 39°CIRC N/A

(3) (Towards SDC) 181 062.0 dB 54.5 dB 56.5 dB

Weld Overlay Thickness: 0.43" min to .55" max N/A N/A N/A N/A (4)CW I8J 0
Examination Surface: ISurface of weld overlay N/A N/A N/A NfA (5) CCW 121 0

N/A N/A N/A N/A

Comments:
There were no recordable Indications detected during the course of these examinations. Geometrical indications originating at the 1.0. of the overfaid
components were observed during these examinations. Examination sensitivity was adjusted to maintain a 5% to 20 % baseline noise level. 100% of the SM
(BCH-C-1003) examination volume was inspected.
Reference Calibration Sheets: MPS-CHR·INLET-02, MPS-CHR-INLET-OS, MPS-CHR-INLET-08

Indication No %DAC Exam Angle Scan No. L1 LMax L2 Indication Length W1 in. WMax in. W2in. Indication Width
% Full Screen Width

Comments
MP 1 I MP Max I MP 2

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A I N/A [ N/A N/A

Examiner: LeVel: II Date: 04/18/08

Reviewer: Level:
~

Date: m
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"'N

Reviewer: I \. \ _A (\ ,,/ I Level: I III Date:
"U §. ~
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Reviewer I ~~~/yZ ../2----· Title: QE Date: 04/18/08 ~.gj ~
(]lOO
Ol;:l.'

Reviewer: I /111 J1 Title: - Date:
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tJ Structural InfBllrltyAssociates
Report # ReS CHAR INLET WOL; OM WBM & SM WBM

Page It- of z.A-

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD OVERLAY
AXIAL & CIRCUMFERENTIAL COVERAGE ACHIEVED ON WELD OVERLAY

NQl§: The total examlnatlon coverage peroenlBge Is determined by conalderlng the percentage of the required volume examined In 8IICh of the four llClUI dIrectionll (2 exial and 2
circumfetentilll). Each scan direction has a WlIlght of 0.25; the four lIC8I\S therefore combine to 8qual1.O. The percantIlgfJ of coverage for each IlC8n dlrdon III then multiplied by 0.25
(weighing factor), which yields the comteted total examination coverage for each scan.

AxIal Scan from Nozzle" 0.238 (.953 x 0.25) Scan from Pipe" 0.238 ( .953 x 0.25 )
CII'CUIllflItenlI Ctoekwlse Scan ... 0.248 (.984 x 0.25 ) Counterclockwlae Scan .. 0.246 ( .984 x 0.25 )
Total Covet8ge: 0.246 +<l.248 + 0.238 + 0.238 " .968 or 96.8%

Review~9-¥ 04/18/08

QE Reviewed by:. ~,/kJ~/"
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(J StructurallntegrllyAssociates

Report S ReS CHAR INLET WOL; OM WBM & 8M W8M
Page Ib of zA.

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD OVERLAY·
AXIAL &CIRCUMFERENTIAL COVERAGE ACHIEVED ON WELD BCH-C-1001

(NOZZLE TO SAFEEND WELD)

Date: 04/18/08

l!I215: The total examination coverage percentage Is determined by consldertng the percenlllge of the requlned volume examined In each of the rour acan diredions (2 8ldaland 2
circumferential). Each scan dIredIon has a weight of 0.25; the rour 8C8na th8nlfor& combine to equal 1.0. The percentage of coverage for each lIC8n direclion is then multiplied by 0.25
(\WIghlng factor). which yields the comlCl8d total8lC8minatlon coverage for each scan.

Axial Scan tom Nozzle '" 0.25 (1.00 x 0.25) Scan from Pipe '" 0.25 ( 1.00 )( 0.25 )
Circumfel'lllltial Clodcwlse Scan" 0.25 ( 1.00 x 0.25) CounterclockWise Scan =0.25 ( 1.00 x 0.25)
Total CoV8llllge: 0.25 +0.25 + 0.25 + 0.25 = 1.00or 100%

Reviewed by: )rL.9-~
,6."'; //

~., /..... L~.' -"-'QE Reviewed by: ~~~: ..~- -.. -- Date: 04/18/08
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e StrudrJrBllnl8fJrllyAssociates
Report # RCS CHAR INLET WOL; OM W8M & SM WBM

Page Itr- of itt

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD OVERLAY
AXIAL & CIRCUMFERENTIAL COVERAGE ACHIEVED ON WELD BCH-C-1003

(SAFEENDTO PIPE WELD)

t!Qm: The total examination oollElrage percentage is determinect by considering the percentage of the required volume examined in each of the four I<:8n directionl (2 axial and
2 circumferential). Each scan dlrectlon hals weight of 0.25; the four I<:8nl therefore combine to equal 1.0. The percentage of ooverage for each scan direction Is then multiplied
by 0.25 (weighing factor), Which yields Iha conected lotal examination coverage for each scan.

Axlal Sc8n from Nozzle" 0.25 (1.00x 0.25) Scan from Pipe" 0.25 (1.00 x 0.25)
CIrCUmferential Clockwise Scan =0.25 ( 1.00 x 0,25) eounterdockwlse Scan" 0.25 ( 1.00 x 0.25 )
Tolal Covemge: 0.25 +0.25 + 0.25 + 0.25 '" 1.00 or 100%

Reviewed by: ~<).~ Date: 04/18/08

QE Reviewed by: ~~-_!!:<-~._- Date: 04/18/08
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IJ Structural Int,grity Associates
Report III RCS CHAR INLET WOL; OM WBM & 8M WBM

Page '" Of 2A-

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL
(00 AXIAL and CIRCUMFERENTIAL)

R~ev~9-¥

NOTE:
99.4 % WOL eKamlnatlon coverage using the O' in the Axial direction both upstream end downstream.
99.4 % WOl examination coverage using the O' In the Circumferential direction both clockwise and counterclockwise.
Sketch not to scale. See attached profile.

04118/08
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e Strut:lllrallnlBl/rity Associates
Report # RCS CHAR INL.ET WOL.; OM WBM & SM WBM

Page I fI of Z4-

MILLSTONE 2 INCH NPS RCS COLO LEG CHARGING INLET WOL
(CDer AXIAL)

Re~_~9-¥

NOTE:
100"~ WOL examination coverage using the OOer in the Axial direction both upstream and downstream.
Sketch Of Wol nollo scale. See at1ache(l WOL proflle.

04118108

QE Review: ~Lkjf<--.--- 04/18/08
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IJ StruclurallntegrltyAssociates
Report" Res CHAR INLET WOi.; OM WBM & 8M WSM

Page I 7 of 2.-4--

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL
(OOCr CIRCUMFERENTIAL)

Re\18\\~<}¥

NOTE:
98.0 % WOI. examination coverage using the ODCr in both the clockwise and counterclockwise directions.
Sketch of WOI. not to scale. See attached WOI. profile.
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(; structural IntegrIty Associates
Report # RCS CHAR IN~T WOL; OM WBM & 8M WBM

Page I ~ of zA....

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL
(70 0 AXIAL)

Re~~<}~

NOTES:
96.7% of the WOL was examined usin91he 70' in the axial direction fecing the nozzle
Sketcll ofWOL not to scale. See allaclled WOL profie.
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lJ StrlltlllrallnlsgrllyAssocIates
Report # RCS CHAR INLET WOL; OM WBM & SM WBM

Page I "i' of 2-4-

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL OVERLAY
(700 AXIAL)

Re~\\~<}¥

NOTE:
95.3% of the WOL was examined in the axial direction with the 70' facing the pipe
Sketch of WOL not to scale. See attached WOL pronle.
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~ Slrut:turallntBgrlty Associates
Report # RCS CHAR INLETWOL; OM WBM & 8M WBM

Page ~ of z..4-

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD
BCH-C-1001

(60· AXIAl)

R~~~¥

NOTE:
100% of the OM weld 8CH-C-1001 WBM was examined w~h the 60' in the axial direction facing "pst",,,,,,
and downlltream
Sketch ofWOL not to scale. See attached profile.
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lJ Structural/nlegr/IyAssociates
Report # RCS CHAR INLET WOL; OM WBM & SM WBM

Page Z. I of ZA-

MILLSTONE 21NCH NPS RCS COLD LEG CHARGING LINE WELD
BCH·C..1003

(60· AXIAL)

NOTE:
100% of1he SM weld BCH·C-1003 WBM examination volume was examined w~h 1I1e 60· in the axial direction facing upstream and downstream.
Sketch of WOL not to scale. See attached WOL profile.
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l) StnJelurallnfegrltyAssociates
Report # Res CHAR INLET WOL: OM WBM & SM WBM

Page 1---Z-of 2.-4...

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL
(42 0 CIRCUMFERENTIAL)

NOTE:
98.4 % WOL examination coverage using the 4~ In both the clockwise llnd colb1lerclockwise directions.
Sk.etch not to scale. See attached WOl prolile.
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~ Slmt:fllrallntegrltyAssociates
Report # RCS CHAR INLET WOl; OM WBM &8M WBM

Page l-?of zA-

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING LINE WELDS
BCH·C·1001 and BCH-C·1003

(39° CIRCUMFERENTIAL)

0.13"

~...---r-

Re.~~~~

Note:
100% of the OM (BCH-C-1OO1) and SM (BCH-C-1003) WBM examination volumes were covered in both the clockwise and
counlercloel(wise directions

. Sketch of WOL not to scale. See attached WOL profile.
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Report # RCS CHAR INLET WOL: OM WBM &8M WBM
Page 2-4-0f z.-lt-

RCS CHARGING INLET POST WOL PROFILE @0° AZIMUTH
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Report # Res soc WOL; WBM-DM; & WBM·SM
Page_l_of~tJ Siruciuraliniegrily Associates, Inc.

PHASED ARRAY ULTRASON/C EXAM/NAT/ON RECORD
Examination Data Sheet No.: RCS Shutdown Cooling WOL

Calibration Data Sheet No.: See Comments Section
Date: 4119/08 Time: _1=2~39,,-t=o-,,1.=...33=-=O,--- _

Plant: Millstone IUnit: 2 IProcedure No.: SI-UT-126 I Revision: 3 Examination Scans Performed Yes No
Component: RCS Shutdown Cooling Nozzle Weld Overlay (1) Axial (Facing Downstream) 181 0
Component Configuration: Nozzle-to-Safe End Weld Overlay No.: WOL-BSD-C-2001 (2) Axial (Facing Upstream) 181 0
Weld Overlay Regions: jWeld Overlay Material (3) Circumferential (Clockwise Flow1T) 181 0
Examination Surface: fSurface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise (1») 181 0
Weld Overlay Thickness: Station A: 0.9275 Inch Axial Circumferential Notes:

Station B: 0.635 Inch 0° throlS 84° (2) 00 thro~h 700 (2) (1) As viewed facing downstream
(2) Examination angles are generated in 1° increments

Station C: 0.8875 Inch

Examination Sensitivity: 42.0 dB 40.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 98.4% coverage of the Code-required volume was achieved during the
examinations.

Station A

Axial scans and final calibration of the Axial probe .. Station C Station B

were completed before the Circ scans were started. .-.:'::':"~y.-;.-.-,L_:.
The applicable Calibration Data Sheets are listed below: )
RCS SOC Axial; RCS SDC Circ1; & RCS SDC Circ2 BSD-C·2001 BSD-C-2003

~ Level: IIExaminer: Randall K. McDonald

examiner: Samuel T. Sharp _..,: ·Gm~«:,·>'.-<::;;0:£ Level: ~

SI Review: John J. Hayden ~9-¥ Level: ~

f}~ ,JIL'
'-~,.....J::.... ~CT #-?:o;: ~,,?z,.q

Date: 4/19/2008

m
Date: 4/19/2008 x

'" 1'03;u
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tJ
Report # ReS soc WOL; WBM-DM; & WBM-SM

Page~ .. of _JQ
Slruclurallnlegrify Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATlON RECORD
Examination Data Sheet No.: RCS Shutdown Coollng-WBM-DM

Calibration Data Sheet No.: See Comments Section
Date: 4119/08 Time: _1=2=3:::..9=to....:1.=.:33=.:0:-.. _

Plant: Millstone IUnlt: 2 [procedure No.: SI-UT-126! Revision: 3 Examination Scans Performed Yes No
Component: RCS Shutdown Cooling Nozzle Weld Overlay (Weld: BSD-C-2001) (1) Axial {Facing Downstream} 181 0
Component Configuration: Nozzle-to-Safe End Weld Overlay No.: WOL-B50-C-2001 (2) Axial (Facing Upstream) 181 D
Weld Overlay Regions: Overlay, Weld and Base Material (Outer 25%) Nozzle-to--Safe End (3) Circumferential (Clockwise Flow(1}) 181 0
Examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise (1» 181 0
Weld Overlay Thickness: Station A: 0.9275 Inch Axial Circumferential Notes'

Station C: 0.8875 Inch 0° throu.s!1 84° (2) 00 thro~ 70° (2) (11 As ~ewed facing downstream
~ ~ (2) Examination angles are generated in 10 increments

Examination Sensitivity: 42.0 dB 40.0 dB
Comments:
No suspected flaw indIcations were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact I coupling effectiveness during the examination. 93.4% coverage of the Code-required volume was achieved during the
examinations.

Station A Station C

Axial scans and final callbrallon of the Axial probe ~ ~ .tation.
were completed before the Cire scans were started. . ..

The appl_~ CoJmra~ Data Sheets are listed beklw: ~; :=:u:d_ I
RCS SOC Axial; RCS SDC Circ1; RCS SOC Circ2 & RCS SOC Circ3 . . .. . .

BSD-C-2001 BSD-C-2003

Examiner: Randall K. McDonald~ Level: II Date: 4/19/2008

51 ReView: John J. Hayden ~9-~ Level III

~ p:
~L~cr~~/zz/4?"

Examiner: Samuel T. Sharp _.<::'·r;;"'·~<e{:·:/..d4'.'£. Level: IT Date: 4/1912008

04/19/08
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Report # ReS SOC WOt; WBM-DM; & WBM-SM
Page l ofJ.9.-.tJ Structural/ntegrlty Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: Res Shutdown Cooling-WBM-SM

Calibration Data Sheet No.: see Comments Section
Date: 4/19/08 Time: _1.:.=2=39:::.....:.::to--.:1~33::..::0:.-- _

Plant: Millstone IUnit: 2 !Procedure No.: SI-UT-126 I Revision: 3 Examination Scans Performed Yes No

Component: RCS Shutdown Cooling Nozzle Weld Overlay (Weld: BSD-C-2003) (1) Axial (Facing Downstream) r8l 0
Component Configuration: Safe End-to-Plpe Weld Overlay No.: WOl-BSD-C-2001 (2) Axial (Facing Upstream) ~ 0
Weld Overlay Regions: Overlay, Weld and Base Material (Outer 25%) Safe End-to-Pipe (3) Circumferential (Clockwise Flow(1» r8l 0
examination Surface: Surface of Weld Overlay examination Angles (4) Circumferential (Counterclockwise (1» ~ 0
Weld Overlay Thickness: Station B: 0.635 Inch Axial Circumferential ~jotes;

Station C: 0.8875 Inch 00 throu~ 840 (2) 00 thro~~r 700
(2) As viewed facing downstream

(2) Examination angles are generated in 10 increments
'.

Examination Sensitivity: 42.0 dB 40.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 93,5% coverage of the Code-required volume was achieved during the
examinations.

Station A Station C
Axial scans and final calibration of the Axial probe t .. Station B
were completed before the Cire scans were started. 1Iiiiiiii:i::I5r. ~ .~The applicable Calibration Data Sheets are listed below: IReS SOC Axial: RCS SDC Circ1: RCS SOC Circ2 & ReS SOC Clrc3

BSD-C·2001 BSO·C-2003

Examiner: Randall K. McDonald~ Level: II

Examiner: Samuel T. Sharp _..<k ;."'<-~i/·<::f1~ Level: II

SIRevlew: JohnJ. Hayden sg;<t~Level:~
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Report # Res soc WOL; WBM-DM; & WBM-SM
Page JL of---LQlJ Structural Integrity Associates

ULTRASONIC PHASED ARRAY CALIBRATlON RECORD 2R18 Final WOL
E . . R rtxamlnallon epo

Customer: Weldina Services Inc. Calibration File Name:{RCS soc Axial Page L~ or bb

Plant/Unit: Millstone Unit 2 Procedure No:lsl-UT-126, Rev.3

Component/System: ReS Shutdown Coolina Nozzle WOL

Wedge

Manufacturer: SI Refracted Anale Verification

Model: 8.1 B Radius WOL Focal Law Angle Measured Index

Material: Rexolite Angle Offset

Velocity: 0.228 X 10~ in/sec 600 600 0.45 inch
Wedge Angle: 16° 450 470 0.50 Inch

SCan Direction: Axial 300 330 0.60 inch
Wedge Nominal 00: 16.2B

Instrument Search Unit Intearal Cable
Manufacturer: RID Tech 1Olvmous Tvoe: 32 conductor, 38 aauae coaxial

Model: OmniScan MX Lenath: 8'
Serial Number. OMNJ-1643 Connectors: Hvoertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 TYD8: 32 conductor, 38 aauae coaxial

Software Revision: 1.4R3 Length: 18ft

Instrument Settings: Electronic Record Connectors: Hvoertronics 1OmniScan

search Unit
Manufacturer: GE Element Lenath: 2.70mm

Transmit Model: 115-000-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element - Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Receive: 0

Calibration Data Files
Focal Law: ML AA RCS SDC 187mmOD 39mmHP.Law

Angles Generated: 0° throuah 840 (1 0 Increments) Wave Mode: Longitudinal
Set-up File: ReS soc Ax 39.ops Focal Sound Path:f39 mm

Couplant I Batch Soundsafe I 06120A Calibration Block{sl: SI-13-AX..Q1

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the axial examination of the
Reflector Angle Delay Weld Overlay Material and the Weld and

0.10" Deep SOH 800 82 40.0 dB 0.0)lS8C Base Material of the Dissimilar Metal

0.50" Deep SOH 70° 85 44.0 dB 0.0 IJSeC Nozzle-to-Safe End and the Stainless

1.00" Deep SOH 600 89 44.0 dB O.O~58Q
Steel Safe End~to-Pipe weld.

1.20" Oeep SOH 450 85 37.0 dB 0.0 )lS8C ·Active Element Checks performed at
1.00" Deep SOH 00 89 31.0 dB O.3lJS8C Initial and final Cal Checks

Calibration Performed Examiner Level Date-Time

Initial: Randall K. McDonald~ 11 4119/080914

Final: Randall K. McDonald~ II 4/19/081259

Reviewed:
John J. Hayden ~c;).'li J III 04/19/08

v ..
S~E Review /./// /:~/ /.'I { IJ .... ~?r ". ~. ~ - -

~ § 1;"'108
Date: 4120/08

A~ /)k-£~cr- !/. ?Z-o-r



l)S I • • A . ... . Report # Res soc WOL; WBM-DM; & WBM-SM'melura tntB'flty SSOCI81.'8S Page -S- ofJQ..
2R18 Final WOL

ULTRASONIC PHASED ARRAY CALl8RATION RECORQxamination Report
n. "n ,f "'<:

Customer: Welding Services Inc. Calibration File Name:IRCS soc Circ1
Plant/Unit: Millstone Unit 2 Procedure No:ISI-UT-126, Rev.3

Component/System: RCS Shutdown Cooling Nozzle WOL

Wedge
Manufacturer: SI Refracted Anale Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset
Velocltv: 0.228 X 10" in/sec 55" 54" 0.44 inch

Wedge Angle: 16° 45" 45" 0.50 Inch
Scan Direction: Circ 30" 30" 0.58 inch

Wedge Nominal OD: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScanMX Length: 8'
Serial Number: OMNI-1643 Connectors: Hypertronics

Phased Array Module: OMNI-M-PA32 1128PR Intennediate Cable
PA ModUle Serial No.: OMNf-6088 TvDe: 32 conductor, 38 aauae coaxial

Software Revision: 1.4R3 Length: 18·
Instrument Settings: Electronic Record Connectors: Hvoertronics I OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70mm

Transmit Model: 115-0Q().4{)4 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis: 16

Receive Model: 115-Q00.405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Recleve: 0

Calibration Data Flies
Focal Law: ML CIRC RCS SOC WOL Z1&3 187mmOD 25mmHP.Law

Angles Generated: 0" through 70° (1" Increments) Wave Mode: Longitudinal
Set-up File: RCS SOC Circ1 25.ops Focal Sound Path:125 mm

Couplant JBatch Soundsafe 106120A Calibration Blockes): SI-13-eirc-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Anale Delay examination of Zones 1 and 3 of the

0.50" Deep SDH 520 82 35.5 dB 1.3 JlI8C .vveld Overlay material.

0.80" Deep SDH 480 80 35.5 dB 1.3 JlI8C

*Active Element Checks performed at
Initial and final Cal Checks

Calibration Perfonned Examiner Level Date-Time

Initial: Randall K. McDonald~ II 4/19/080756

Final: Randall K. McDonald~ II 4/19/081318

Reviewed: John J. Hayden ~9-¥ III 04119108



~ S" 'af I" 'flu A . .. Report # Res soc WOL; WBM·DM; & WBM-SM
~ .'fUIiI'Ura ,R.II"., SSOClal.'8S page.G- of-l.Q..

C RATION R!l!:!co~n2R18 Final WOLULTRASONIC PHASED ARRAY AUB J;;; n;~aminationReport
~ ~ .~~

Customer: Weldina Services Inc. Calibration File Name:IRCS SOC Circ2 -".

PlantlUnlt: Millstone Unit 2 Procedure No:ISI-UT-126. Rev.3
ComDOnentlSvstem: RCS Shutdown Cooling Nozzle WOl

Wedge
Manufacturer: SI Refracted Anale Verification

Model: 8.1 n Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

VelocItY: 0.228 X 10" in/sec 55° 54" 0.44 inch
Wedge Angle: 16° 45" 45" 0.50 Inch

Scan Direction: Cire 30" 30" 0.58 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Intearal Cable
Manufacturer: RID Tech I Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: HVDertronics

Phased Array Module: OMNI-M-PA32/128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Type: 32 conductor, 38 gauge coaxial

Software Revision: 1.4R3 Length: 18n

Instrument Settings: Electronic Record Connectors: Hypertronics 1OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-()()().404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-0CJ0..405 Elements (secondary Axis : 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Receive: 0

CalibratIon Data Flies
Focal Law: ML CIRC RCS SOC WOl Z2 187mmOD 33mmHP.Law

Angles Generated: 0° through 70° (1° Increments) Wave Mode: LongitUdinal
Set-up File: RCS SOC Clrc2 33.005 Focal Sound Path:I 33 mm

Couplant I Batch Soundsafe 106120A Calibration Block(s): SI-13-Circ-Q1

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Anale Delav examination of Zone 2 of the Weld

0.60" Deep SDH 51° 85 35.0 dB 1.31*1C Overfay material.

1.00" Deep SOH 47° 84 3S.0dB 1.31J111C

*Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed Examiner Level Oate- Time

Initial: Randall K. McDonald~ II 4/19/08 0804

Final: Randall K. McDonald~ II 4119/081324

Reviewed: John J. Hayden ~~')L 1-
III 04/19/08

Date: 4120108 ~f~cr 71.?Z.;:g-



~ ~I ... I'. I ,lfIt A . -I-LI Report # Res soc WOL; WBM·DM; & WBM-SM
~ t,J,'fUIi.ura 'R.I,',., SSOCI8uiS page.:L of-i9...

ULTRASONIC PHASED ARRAY CALIBRATION RECORn 2R.18 ~inal WOL
~xamlnalion Report

Customer: Weldina services Inc. I Calibration File Name:IRCS SOC Circ3 -a~" ..J<. u, vU

PlanWnit: Millstone Unit 2 I Procedure No:lsl-UT-126 Rev.3
Component/System: RCS Shutdown Cooling Nozzle WOL

Wedge
Manufacturer: SI Refracted Angle Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexonte Angle Offset
Velocity: 0.228 X 1011 in/sec 550 540 0.44 inch

Wedge Angle: 160 450 450 0.50 Inch
Scan Direction: eirc 300 300 0.58 inch

Wedge Nominal 00: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: HVPElrtronics

Phased Array Module: OMNI-M-PA32/128PR Intennedlate Cable
PA Module Serial No.: OMNI-6088 Type: 32 conductor, 38 Qauae coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: Hvpertronics JOmniScan

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-000-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB "Inactive ElernentwTransmit: 0

Frequency MHz: 2.0 Inactive Element - Recieve: 0

Calibration Data Files
Focal Law: ML CIRe RCS SOC WBM 187mmOD 42mmHP.Law

Angles Generated: 0" throuah 70° (1° Increments) Wave Mode: Longitudinal
Setwup File: RCS SOC Circ3 42.oPs Focal Sound Path:142 mm

Couplant I Batch Soundsafe 106120A Calibration Block(s): SI-13-Circ-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Angle Delay examination of the Weld and Base

1.00" Deep SDH 45° 86 36.5 dB 1.311HC Material of the Dissimilar Metal Nozzle-
1.00" Deep SDH 46° 86 36.5 dB 1.3 Jl$8C to-Safe End and the Stainless Steel Safe

End-to-Pipe weld.
·Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed examiner Level DatewTlme

Initial: Randall K. McDonald~ II 4/19/080807

Final: Randall K. McDonald~ II 4/19/081332

Reviewed: John J. Hayden ~9-'lL" J
m 04/19/08

Date: 4(20/08



Dominion Nuclear Connecticut - Millstone Unit 2 Repon # RCS Shutdown C~ling WOL; WBM·DM; & Wl3M"SM
Paso .l:L of ....1J:)

Res SHUTDOWN COOLING NOZZLE _ WOLVolume

C.".".".".".·...-J WeldJBase Material Volume

ZONE 1 J ZONE 2 1 ZONE 3
..-. .. " ,... . ~

6.38" radius
(12.76" 00)

• Value from previous data

Date, 4120108

--;----..-....... ~ -....

.

Examln.r:

SI QE Re\'iow _~,: !./~/'""::'/ /-

L.....I: U Oale: 4119J200E
..;.c=-::..::-=a,::..:"""•..::~::::~=::~==---:. _

Examiner: Samuel T. Sh8tp • :: ..... , ',.< Lavel: -U- Oale: &1200E
- -- ~

51 Review: John J. Havc1en~<l~ L.....I: rn Date: ~~8Rl8-- ~
cg g: :!1
w:::l:::l
w;U!!!.
8,{g ~
<.1100
Ol;:l.r

0.8"

6.5 % OF THE EXAM
VOLUME IS NOT COVERED

Above sketch 18 not to scale, please see actual contours for actual surface
dimensions,

1.1"

Ex.am.ination Data

Date: 4/1912008

Examiners: Samuel T. Sharp &
Randall K. McDonald

Start Time: 12:39PM

Finish Time: 13:30 PM

Scan Sensitivity· Axial: 42.0 dB

Scan Sensitivity. Cire; 40.0 dB

O.S'

Res ShUldown Cooling Nozzle

Examination Region Setup Name

Axial Scan - WOL Zone I, 2 & .3

Axial Scan - WBM DM Weld RCSSDCAx.39

Axial Scan - WBM SE Weld

eire Scan - WOL Zone 1 & 3 RCS SDC Cirel 2S

Cire Scan - WOL Zone 2 RCS SDC Circ2 .33

Cire Scan - WBM DM Weld
RCS SDC Cire3 42

Cire Scan - WBM SE Weld



Dominion Nuclear Connecticut - Millstone Unit 2 Report NRCS Shutdown Cooling WOL; WBM·DM; &: WBM·SM
page..9...-or~

RCS Shutdown Cooling Nozzle WOL

Nolin exam
volume
•

• Value from previous data

Station B: 0.635"

58 weld

Station C: 0.8875"

•6.8% Not Covered

.. .. .
:-- 1~3"---i 05" i'- ' j'
: : : ~O.511 :......- 1.24"--': 0.5'"~
: : : : I ,I 602-. ':t, r"" -- - - _oo.-oooo ~_.....-r--" roo .. roo - ~ --_ - ~ _ _ ~ .. _ - ..

, :

iO.5"
o

Station A: 0.9275"

The PSI examination of the weld overlay material was condUcted in one zone which was 11.61" width X 0.9275 deep - (8.02 XO.33I2) " 9.78 Sq inches. The clrcumferentlal scanning direction was limited on the
nozzle end for an area of 0.67" width X 0.46" deep" 0.308 Sq Inches. Each clre scan Is assigned a weight factor of 0.25. The limitation divided by the lotal materia! mulitlled by 0.5 weight faclor provides examination
coverage of 98.4%,

The lSI examination of the OM weld overlay and X T of the Base malerial was conducted in one zone whIch 1+1.53" wide X (0.9275' + 0,355") deep" 3.24 5q inches for the entire OM circumference. Due to the
lack of a qualified examination method ror cast stainless steel there Is an examination IImltation of 0.355" X 0,60" + (0.20· X 0.355" 12) which Is aqualto 0.213 Sq inches. The limitation divided by the total material
provlde$ examination coverage of 93.4%.

The IS' examination of the S5 weld overlay and X T of the Base material was conducted in one zone which 1+1 ,24" wide X (0.8875" + 0,31 5) deep =2.69 5q Inch!lll for the entire S5 circumference. Due to the lack
of aqualilled &l<8mlnation method for cast stainless aleel there Is an t)(3mlnallon limitation of (0.315" X 0,50') + (0.315" X 0.11"/2) which is equal to 0.175 5q Inches.
The Imitation divided by the total materlai provides examination coverage of 93.5%.

The examination of lhe cast stainless material was performed as a "best effort" using current technology. Above sketch Is not to scale, please ... actual contours tor aetualsurface
dimensIons.

51 Review: John J. Hayden ~<j~ Lavel:

~ fIr '/Mce
/)/~.#~~ ¥-ZZ-4

Examiner:

Examiner:

~dallKMoDanaJd~
Samuel T. hlp .• I,; ".~'i'" . 'j'!!,;.,:

Lavel:

level:

II Oate: 4119/2008
--- mx

II cata: 4/19/2008 lllN
3 ;:0

""U5'~

III Date: 04/21108 llllllClO

~g:!l
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Report # ReS Surge WOL; WBM-DM; & WBM-SM
Page -L. of .J1::Le Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Exam/nation Data Sheet NO':..:"R::.::C:.:::S~S:.=ur:..>Zg.:::..e..;.;W:.;:O::.::L:..-.-.,.-- _

Calibration Data Sheet No.: See Comments Section
Date: 4/22/08 Time: ---=-00::..;4;...:.1..:.:to::....:0:....:1.;:.33:::..- _

Plant: Millstone IUnit: 2 IProcedure No.: SI-UT·126 I Revis/on: 3 Examination Scans Performed Yes No

Component: RCS Surge Nozzle Weld Overlay (1) Axial (Facing Downstream) ~ 0
Component Configuration: Nozzle-to-Safe End Weld Overlay No.: WOL-BPS-C-1001 (2) Axial (Facing Upstream) ~ 0
Weld Overlay Regions~ \Weld Overlay Material (3) Circumferential (Clockwise FloW(1 ») ~ 0
Examination Surface: jSurface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise (1» ~ 0
Weld Overlay Thickness: Station A: 0.915. Inch ~ Circumferential Notes:

Station B: 0.730 Inch 00 throu~ 840 (2) 0° thror 700 (2) (1) As viewed facing downstream
(2) Examination angles are generated in 1° increments

Station C: 0.950 Inch

Exam/nation Sensitivity: .45 dB 44 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 100% coverage of the Code-required volume was achieved during the
examinations. Station A

Circ scans and final calibration of the Circ probe
_:t. Station C Station B== ~---------L_. +were completed before the Axial scans were started.

::::: :)e~~:: ::::1:-'~::;:;::~·
The applicable Calibration Data Sheets are listed below:
RCS Surge Axial; RCS Surge Circ1; & RCS Surge Circ2 BPS-e-1001 BPS-C-1003

Examiner: ///_- g) 17/ ~
Clay Suhler ~ ~ Level: II Date: 4/22/08

Examiner: Robert Briley (~t~9' Level: II Date: 4/22108 ~
"'N

SI Review: John J. Hayden ~ <).~ Level: III Date: 04/22/08 i I. ;
p:JJJ: '1P-¥oe *-L #P'CT if.2-,'-oF ~j~

/- (JlO 0
Ol;:l.r



Report # ReS Surge WOL; WBM-DM; & WBM-SM
Page..6. ofLQe Structurallnlegrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: Res Surge-WBM-DM

Calibration Data Sheet No.: See Comments Section
Date: 4/22108 Time: 0041 to 0133---'----'--------

Plant: Millstone TUnit: 2 IProcedure No.: SI·UT·126 I Revision: 3 Examination Scans Performed Yes No

Component: RCS Surge Nozzle Weld Overlay (Weld: BPS·C-1001) (1) Axial (Facing Downstream) 181 0
Component Configuration: Nozzle-ta-Safe End Weld Overlay No.: WOL-BPS-C·1001 (2) Axial (Facing Upstream) 181 0
Weld Overlay Regions: Overlay, Weld and Base Material (Outer 25%) Nozzle-to-Safe End (3) Circumferential (Clockwise Flow{l» ~ 0
examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise (1» [gl 0
Weld Overlay Thickness: Station A: 0.915 Inch Axial Circumferential Notes:

Station C: 1.000 Inch 0° throu..9!l84° (2) 0° thr0l!9..h 70° (2) (1) As viewed facing downstream
t8J ~ (2) Examination angles are generated in 10 increments

Examination Sensitivity: 45.0 dB 44.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 92.0% coverage of the Code·requlred volume was achieved during the
examinations.

eire scans and final calibratio~ of the Cire probe ~StationA Station C Station B
were completed before the AxIal scans were started. _ ~~:'k::;:;rv ...,._.""...""'......,.._._......-__ ~
The applicable Calibration Data Sheets are listed below: .4;;;,;:p2.¢;r?C><J~.. .: . , ~.,~ -
RCS Surge Axial; RCS Surge Circ1; & RCS Surge Circ3 h'd d50('WWiQ(i'}fYW" ~,:-:"~.II==::::: ::1

BPS-C-1001 BPS-e-1003

Examiner:
Clay Suhler

~g)A- Level: II Date: 4/22/08
-- - --- m

(~w~f~~
><

Examiner: Level: II Date: 4/22/08 OlN

Robert Briley 3;:0
-0 S· ~
0l0l""

John J. Hayden W.~ Q 'JL ...1 co =:. 11
(l) 0 _,

SIRevlew: Level: III Date: 04/22/08 w::J::J
-..J;:o~

s,{15 ::ii
(]lOO¥I::. #~eT ~~-C!5
O'l~r



Report # ReS Surge WOL; WBM·DM; & WBM-SM
page3.-of _L~e Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: Res Surge-WBM-SM

Calibration Data Sheet No.: See Comments Section
Date: 4/22/08 Time: 0041 to 0133

---=-":;~=--="":""::"':'-------

Plant: Millstone jUnit: 2 !Procedure No.: SI-UT-126 I Revision: 3 Examination Scans Performed Yes No

Component: RCS Surge Nozzle Weld Overlay (Weld: BPS-G-1003) 1(1) Axial (Facing Downstream) 181 0
Component Configuration: Safe End-to.Pipe Weld Overlay No.: WOL·BPS-C-1001 (2) Axial (Facing Upstream) 181 D
Weld Overlay Regions: Overlay, Weld and Base Material (Outer 25%) Safe End-to-Pipe (3) Circumferential (Clockwise FloW1») 181 D
Examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise (1») 181 0
Weld Overlay Thickness: Station B: 0.713 Inch &1m Circumferential Notes:

Station C: 1.000 Inch 0° throu~ 84° (2) 0° thr0L!9.h 70° (2) (1) As viewed facing downstream
IZI IZI (2) Examination angles are generated in 1° increments

Examination Sensltlvltv: .45.0 dB 44.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact I coupling effectiveness during the examination. 88.0% coverage of the Code-required volume was achieved during the
examinations. Station A Station C

~
J StationS

Circ scans and final calibration of the Circ probe _ j~q ~-""""''''''''''''''''=''-''_.--;----..:.L.__~

:':~:::=:i:::I:=:::lovr. e~:::~~~lol"'._:1
RCS Surge Axial: RCS Surge Clrc1: & RCS Surge Clrc3 BPS-C.1001 BPS-C-1003

Examiner: /7/__ g; IJ"
Clay Suhler ~ ~ Level: II Date: 4/22/08

Examiner: R be Sril (Me~Cj Level: II Date: 4/22/08 ~
ort ey -- 3'"

John J. Hayden ~ ~ or ~
SI Review: <).~ Level: III Date: 04/22/08 ! ~ ~

IjIJ£- .$ 'f~c8' Zj£,e #per 'f2'1-d5 Hi



~ La I ' · A . f. Report # Res Surge WOL; WBM-DM; & WBM-SM
~ "lruclura integrity SSOCI8,'8S Page.!::Lof I~R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECOR&amination Report
Page 39 of 56

Customer: WeldinQ Services Inc. I Calibration File Name:IRCS Surge Axial
Plant/Unit: Millstone Unit 2 I Procedure No:ISI-UT-126. Rev.3

Component/System: RCS Surge Nozzle WOL

Wedge
Manufacturer: SI Refracted Angle Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index

Material: Rexolite Angle Offset

Velocity: 0.228 X 10" in/sec 60° 60° 0.45 inch
Wedge Angle: 16° 45° 47° 0.50 Inch

Scan Direction: Axial 30° 33° 0.60 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Intearal Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: Hvpertronics

Phased Array Module: OMNI-M-PA32 1128PR Intennediate Cable
PA Module serial No.: OMNI-6088 Type: 32 conductor, 38 gauge coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: HVDertronics 1OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70mm

Transmit Model: 115-00Q..404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-Q00-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element - Transmit: 0

Frequency (MHz: 2.0 Inactive Element - Receive: 0

Calibration Data Files
Focal Law: ML AX RCS Surge 195mmOD 46mmHP.Law

Angles Generated: 00 throuah 84° (1° Increments) Wave Mode: Longitudinal
Set-up File: ReS Surge Ax 46.0D8 Focal Sound Path:I 46 mm

Couplant I Batch Soundsafe 106120A Calibration Block(s}: SI-13-AX-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the axial examination of the
Reflector Angle Delay Weld Overlay Material and the Weld and

0.10" Deep SOH BOO 85 43.0 dB O.3jlS8C Base Material of the Dissimilar Metal

O.SO" Deep SDH 70° 84 43.5 dB 1.61lS8C Nozzle-ta-Safe End and the Stainless

1.00" Deep SDH 60° 86 43.5 dB 0.0 jJlI8C
Steel Safe End-fa-Pipe weld.

1.20" Deep SOH 45° 84 37.0 dB 0.0 IlS8C *Active Element Checks performed at
1.00" Deep SDH 0° 85 31.0 dB O.31lS8C Initial and final Cal Checks

Calibration Performed examiner Level Date - Time
ClaySuhler

~f) IJ~L II 4/21/08 @ 2020Initial:

Final: ~f) L~./. II 4122108 @ 0219
Clay Suhler C/ ....

Reviewed: John J. Hayden ~ \lr '} 1. .1- III 04/22108

.IJ..~J) v J1C oi/J!l i'~ Cr ~~?~
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2R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECOR&aminalion Report
Page 40 of 56

Customer: Weldino Services Inc. Calibration File Name:IRCS Surge Clrc1

Plant/Unit: Millstone Unit 2 Procedure No:181-UT-126, Rev.3
Component/SyStem: RCS Surae Nozzle WOL

Wedge
Manufacturer: 81 Refracted Anale VerifICation

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocity: 0.228 X 10" in/sec 55° 54° 0.44 inch
Wedge Angle: 1(30 45° 45° 0.50 Inch

Scan Direction: Circ 30° 30° 0.58 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Intearal Cable
Manufacturer: RID Tech I Olympus Tvpe: 32 conductor, 38 aaUQe coaxial

Model: Omni8can MX Length: 8'
Serial Number: OMNI-1643 Connectors: Hvpertronics

Phased Array Module: OMNI-M-PA32 I 128PR Intennediate Cable
PA Module Serial No.: OMNI-6088 Type: 32 conductor, 38 gauge coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: Hypertronics 1OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-000-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequencv (MHz): 2.0 Inactive Element - Recieve: 0

Calibration Data Files
Focal Law: ML CIRC RCS Surge WOL Z1&3 195mmOD 18mmHP.Law

Angles Generated: 00 throu~h 700 (1° Increments) Wave Mode: Longitudinal
Set-up File: RCS Surge Circ118.ops Focal Sound Path:I 18mm

CouDlant I Batch Soundsafe 106120A Calibration Block(s): 81-13-Circ-Q1

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Angle Delay examination of Zones 1 and 3 of the

0.50" Deep SDH 52D 85 33.0 dB O.6~ Weld Overlay material.

0.90" Deep SDH 48D 85 38.5 dB 1.7~

*Active Element Checks performed at
Initial and final Cal Checks

Calibration Perfonned examiner Level Date-Time
Clay Suhler

~f)~Initial: II 4121/08 @ 1920

Final: ~g)~ II 4/22108 @ 0232
ClaySuhler

John J. Hayden
RevIeWed: ~g,'JL -'- III 04122108

(..JIJ.101J v

~ 1Pt/()8 ~L".,-p: ~C7 yt.L¢'rr _



~ A . .. Report # Res Surge WOL; WBM-DM; & WBM-SM

~ Structural/nt"rity SSOCI81.8S Page.k-..of I~R18 Final WOL

ULTRASONIC PHASED ARRAYCAUBRATION RECORDxam~:~~n4~~~~~

Customer. WeldinQ Services Inc. Calibration File Name:IRCS Surge Circ2

PlantlUnlt: Millstone Unit 2 Procedure No:ISI-UT-126, Rev.3
Component/System: Res Surge Nozzle WOL

Wedge
Manufacturer: SI Refracted Angle Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocity: 0.228 X 10'" in/sec 55° 54° 0.44 inch
Wedae Anale: 16° 45° 45° 0.50 Inch

Scan Direction: Circ 30° 30° 0.58 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Intearal Cable
Manufacturer. RID Tech I Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: Hypertronics

Phased Array Module: OMNI-M·PA32 I 128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Tvpe: 32 conductor. 38 aauae coaxial

Software Revision: 1.4R3 Length: 18-
Instrument Settings: Electronic Record Connectors: Hvpertronics I OmniScan

Search Unit
Manufacturer: GE element Length: 2.70mm

Transmit Model: 115-000404 Element WIdth: 1.20 mm
Transmit Serial Number. 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Freauency (MHz): 2.0 Inactive Element - Reeieve: 0

Calibration Data Files
Focal Law: ML CIRC RCS Surge WOL Z2 195mmOD 41mmHP.Law

Angles Generated: 0° throuah 70° (1° Increments) Wave Mode: longitudinal
Set-up File: ReS Surge Circ2 41.oPS Focal Sound Path:141 mm

Couplant I Batch Soundsafe I 06120A Calibration Block(s): SI-13--Cire-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Anale Delay examination of Zone 2 of the Weld

0.80" Deep SDH 30° 85 31.0 dB O.61JlWlC Overlay material.

1.00" Deep SDH 47° 85 37.5 dB 2.1 JJS8C

"Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed Examiner Level Date - Time
Clay Suhler

~t? i!1L II 4/21/08 @ 1925Initial:

Final:
~.g) PI/. II 4/22108 @ 0224

Clav Suhler C/ .......

Reviewed: John J. Hayden ~~ L -'. III 04/22108
/I

L.ln AU v ., If

JlE r/1~/tl'(fTI
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Report # ReS Surge WOL; WBM-DM; & WBM-SM

pageLOf~18 Final WOLtJ Structurallnts,rlty Associates
Examination Report

ULTRASONIC PHASED ARRAY CALIBRATION RECORD Page 42 of 56

Customer: lWelding Services Inc. I CalibraUon File Name:IRCS Surge Cjrc3
PlanWnlt: Millstone Unit 2 Procedure No:ISI-UT-126. Rev.3

Component/System: ReS Surge Nozzle WOL

Wedge
Manufacturer: SI Refracted Anale Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

VelocitY: 0.228 X 10tl in/sec 550 54° 0.44 inch
Wedge Angle: 160 450 45° 0.50 Inch

Scan Direction: Cire 300 300 0.58 inch
Wedae Nominal OD: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech IOlvmous Type: 32 conductor, 38 aauae coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: Hvoertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cabte
PA Module Serial No.: OMNI-6088 Type: 32 conductor, 38 gauge coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: Hvoertronics 1OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-00Q-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primarv Axis': 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Reeleve: a
Calibration Data Files

Focal Law: ML CIRC RCS Surge WBM 195mmOD 48mmHP.Law
Angles Generated: 00 through 700 (1° Increments) Wave Mode: Longitudinal

Set-up File: RCS Surge Circ3 48.ops Focal Sound Path:148 mm
Couplant I Batch Soundsafe I 06120A Calibration Block(sl: SI-13.circ-Q1

Calibration Reftector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reftector Angle Delay examination of Weld and Base Material

1.00" Deep SDH 450 85 35.5 dB 1.8 \IS8C of the Dissimilar Metal Nozzle-to-Safe
End and the Stainless steel Safe End-
to-Pipe weld.

*Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed Examiner Level Date-Time
Clay Suhler 4.£J i!~L II 4/21/08 @ 1928Initial:

Final:
~g;C/f!£/. II 4/22108 @ 0236

ClavSuhler

Reviewed: John J. Hayden A~ <J, L .1- III 04/22/08

.[LLIJO~i ;m Y~B0 9

AA"':r;c. ?/.;z~~7



Dominion Nuclear Connecticut - Millstone Unit 2 Report # ReS Surge WOLAWBM.DM; & WBM-SM
Page -0- of ..J..Q

Res SURGE NOZZLE

r
ZONE 1 -14 ZONE 2 ..

-..._----------- ..." ,,

1.2"

_ WOLVolume

,- .. _----- --~L iWeldIBase Material Volwne

6.37" radius
(12.74'00)

12% NOT EXAMINABLE
+ Value from previous dE

Level: II Date: 412212008

o1/~o&
~.?~dS~trL

ExamIner:

ExamIner: RobeltBrileYI@(4~~ Level: _II_ Date: 412212008
SI Review: John J. H8vden . \J::L <l;U..J:_ Level: ---!!!...- Date: 0412~

><
OlN

\J ~§. ~
OlOlCXl

{Q e: "'T1
CD ° _.
.j>.::l::l
w;:u~

s.~ ~
'-"00
Ol;:\.r

Examination Data

Date: 412212008

Examiners: Clay Suhler &
Robert Briley

Start Time: 0041

Finish Time: 0133

Scan Sensitivity. Axial: 45.0 dB

Scan Sensitivity. Cire: 44.0 dB

RCS Surge Nozzle

Examination Region SetllpName

Axial Scan - WOL Zone 1,2 & 3

Axial Scan - WBM DM Weld RCS Surge Ax 46

Axial Scan - WBM SE Weld

Cire Scan - WOL Zone I & 3 RCS Surge Cirel 18

Cire Scan - WOL Zone 2 RCS SurgeCire241

Cire Scan - WBM DM Weld
ReS Surge Cire3 48

Circ Scan - WBM SE Weld



Dom inion Nuclear Connecticut - Millstone Unit 2 Report # Res Surge WOL; WBM.DM; & WBM·SM
Page -s.... of .1..0.

Not in exam volume

Res Surge Nozzle WOL
Station A: 0.910"

..
---.l,,,

Station C: 1.000"

, ~' .n: : f

0.5 :+-- 1,51" ----tf. 0.5" :-- : : : •
I I I I l I •

.._..J ~ _.. __ _ L __~-t.~ 0.5": 1.31- ----+: 0.5" :+-
I I o.tS": ; : ~ I

I ,_, .. - __ _- _~ ~ ~

: ~.0.25·
1 I·" .., . .. .
: 12% NotCovered :

. ··; .. ;.",.::~,:,t,..:.~:~..l~~~~~f.~ ....i.:~i~,.i.;.'4-.J:'!..;,..:,;..,.':

-. ·'-',r~_···

8% Not Covered

Station B: 0.713"

• Value from previous data

The lSI examination of the OM weld overlay and X T of the Base material was conducted In one zone which 1+1,51" wide X (1.2" + 0.35 ") deep -{ (2.51X 0.1812) + (1.73 X 0.2912» = 3.41 Sq
Inches for the entire OM circumference. Due to the lack of a qualified examination method for cast stainless steel there Is an examination limitation of 0.35" X 0.50" + (0.28" X 0.35" 12 ) which Is
equal to 0.258 Sq inches. The limitation divided by the total material provides examination coverage of 92.0%.

The lSI examination of the S8 weld overtay and X T of the Base material was conducted in one zone whIch {1+1.31" wide X (1.00" + 0.325) deep} - (1.31 +0.5) X 0.2512» ., 2.83 Sq inches for the
entire SS circumference. Due to the lack of a qualified examination method for cast stainless steel there Is an examination limitation of 2 X {(0.325" X 0.50j + (0.325" X 0.07" 12)} which is equal to
0.348 Sq Inches.
The IJmlta110n divided by the total material provides examination coverage of 88.0%.

The examination of the cast stainless material was perfonned as a "best effort" usIng current technology. Above sketch Is not to scale, please see actual contours for actual surface
dImensions.
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412212008

04122108
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Oat.:

Date:

Date:

II

II

III

Level:Examiner: ... /7L t) /Jn
ClaySuhler ~ ~

- ..... - ."'\

Examiner: Robert Briley (~ Level:

SIRevlew: Joh~~<t~ Level:

;7J;;L~
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Report # ReS Safety Injection sht 44 WOL, WBM-DM; & WBM-SM
PageL_ofLLl) Structural/nlegr;ty Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: RCS Safety Injection Sht 44 WOL

Calibration Data Sheet No.: See Comments Section
Date: 4/25/08 Time: ..,...:2::..;1=20=-t=0-=22=2=.:;5'-- _

Plant: Millstone TUnlt: 2 lProcedure No.: SI-UT-126 I Revision: 3 Examination Scans Perfonned Yes No

Component: RCS Safety Injection sheet 44 Nozzle Weld Overlay (1) Axial (Facing Downstream) 181 D
Component Configuration: Nozzle-to-Safe End Weld Overlay No.: WOL-BSI-C-2001 (2) Axial (Facing Upstream) 181 0
Weld Overlay Regions: IWeid Overlay Material (3) Circumferential (Clockwise Flow(1» r2J D
examination Surface: ISurface of Weld Overlay Examination Angles (4) Clrcumferential(Counterelockwise (1)} r2J D
Weld Overlay Thickness: Station A: 0.98. Inch Axial Circumferential ~jotes:

Station B: 0.6925 Inch 0° throu~ 830 (2) 0° thro1h 700 (2) As viewed facing downstream
(2) Examination angles are generated in 1° increments

Station C: 0.955 Inch

examination Sensitivity: 45.0 dB 44.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 100% coverage of the Code-required volume was achieved dUring the
examinations.

Station A

.. Station C Station B1IIIiiiiIIIIIIi· t +
The applicable Calibration Data Sheets are listed below: ;n:=:w:·"·::::·.:..~:~: I
RCS Safety 44 Axial 1; ReS Safety 44 Axial 2; ,
RCS Safety 44 Clre 1; &RCS Safety 44 Circ 2 BSI-C-2001 BSI·C-2003

Examiner:
Clay Suhler

~g;A- Level: II Date: 4/25/08
m
><

(Me~C} '" NExaminer:
Robert Briley Level: II Date: 4/25/08 \l~' ~

"''''co
<.0 =: "

~9-¥
(l) 0 _.

SI Review: John Hayden Level: III Date: 04/26/08 -I>-::J::J
Ol;o~

8,{g :2:

0~_ ~~:- T~. :Jot..)~~..,a....- 6qf~?oo'!i:
0100
Ol;::l.r
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Report # ReS Safety Injection sht 44 WOL; WBM-DM; & WBM-SM
Page '2.. of J1

Examination Scans Performed

(4) Circumferential (Counterclockwise (1»

(1) Axial (Facing Downstream)
(2) Axial (Facing Upstream)
(3) Circumferential (Clockwise FloYflJ)

~)otes:
As viewed facing downstream

(2) Examination angles are generated in 10 increments

Component Configuration: Nozzle-to-Safe End IWeid Overlay No.: WOL-BSI-C-2001
Component: RCS Surge Nozzle Weld Overlay (Weld: BSI-C-2001)

Plant: Millstone IUnlt: 2 [Procedure No.: SI-UT~126 I Revision: 3

Weld Overlay Regions: !Overlay, Weld and Base Material (Outer 25%) Nozzle-ta-Safe End

Examination Surface: ISurface of Weld Overlay I Examination Angles

Weld Overlay Thickness: Station A: 0.98 Inch I Axial I Circumferential
Station C: 0.955 Inch 0° throu~ 83° (2) 0° thror 700 (2)

Iii"=1' Structurallnt8grity Associates, inc. ULTRASONIC EXAMlNATION RECORD tN' Res Sefely Injection Sh.44-WBM.DM

4? PHASED ARRAY Examination Data Shee NO': See COmments Sectlon

Calibration Data She~m::'~21~2~0~tO~2~2;£25L _Date: 4/25/08 •

examination Sensltlv 45.0 dB 44.0dS
Comments:
No suspected flaw Indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact / coupling effectiveness during the examination. 92.2% coverage of the Code-required volume was achieved during the
examinations. Station A

The applicable Calibration Data Sheets are listed below:
RCS Safety 44 Axial 1; RCS Safety 44 Axial 2;
RCS Safety 44 Circ 1; RCS Safety 44 Circ2; & RCS Safety 44 Cire 3

Station C
Station B

Examiner:
Clay Suhler

~g;~ Level: II Date: 4125/08
--

(~€~~
m

Examiner: Level: II Date: 4/25/08 x
Robert Briley OJ N

"O~. ~

<:g~¥
--

OJ OJ co
SI Review: John Hayden Level: III Date: 04/26/08 c.o ~."'T1

(I) 0 _.
~::J::J

-.J;:o!!1.

'i:::b_,oJ'-. - ';<-,....... \·L.0~~10- ,,"''''ldb~ 8,{g ~
(]100
O>;::l.r



Report # ReS Safety Injection sht 44 WOL; WBM-DM; & WBM-SM
Page~.of IItJ Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: Res Safety Injection Sht 44-WBM-SM

Calibration Data Sheet No.: See Comments Section
Date: 4/25/08 Time: -:2=-1:..=2=.0..:.;:to:...:2=2:=2.::..5 _

Plant: Millstone IUnit: 2 ]Procedure No.: SI-UT-126 I Revision: 3

Component: RCS Safety Injection sheet 44 Nozzle Weld Overlay (Weld: BSI-C-2003)
Component Configuration: Safe End-ta-Pipe jWeld Overlay No.: WOL-BSI-C-2001
Weld Overlay Regions: IOverlay, Weld and Base Material (Outer 25%) Safe End-ta-Pipe

Examination Surface: ISurface of Weld Overlay I Examination Angles

Weld Overlay Thickness: Station B: 0.6925 Inch I Axial I Circumferential
Station C: 0.955 Inch 0° throu&;, 83° (2) 0° thro~h 700 (2)

Examination Scans Perfonned

(1) Axial (Facing Downstream)
(2) Axial (Facing Upstream)
(3) Circumferential (Clockwise Flow1

»

(4) Circumferential (Counterclockwise (1»

Notes: .
(1) As viewed facing downstream
(2) Examination angles are generated in 1° increments

Yes

IZI
IZI
IZI
IZI

No

o
o
o
o

Examination Sensitivity: 45.0 dB 44.0 dB
Comments:
No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
level from 5% to 20% of full screen height. The lower range of examination angles detected responses from the inside surface of the component which were
useful for monitoring search unit contact 1coupling effectiveness during the examination. 93.9% coverage of the Code-required volume was achieved during the
examinations.

Station A

t Station C Station B

The appDcable Calibrallon Dala Sheels are Iistad balow:~....',:?,ilg~:i li~ I
RCS Safety 44 Axial 1, RCS Safety 44 Axial 2, '.".. . c••• ,...... ,.

RCS Safety 44 Circ 1; RCS Safety 44 Cire2; & RCS Safety 44 Cire 3 BSI.C.'>I'ln. BSI-e-200·

Examiner: /1./_. f) 0"
Clay Suhler ~ ~ Level: II Date: 4/25/08

m
examiner: . ~e~a.. Level: II Date: 4125108 ~. ~

Robert Bnley' V \ ;;? ~ ~

SI Review: John Hayden ~5}¥ Level: III Date: 04/26/08 ~! ~

~t-UA\..... 'i<.Vl-.J ~ J.L i)~~~"J'<2- c'l('L~"l~a. ~t ~
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2R18 Final WOL

ULTRASONIC PHASED ARRAYCAUBRATlON RECORll.xaminalion Report
O~na AQ nf c;r:;

Customer: Welding Services Inc. I Calibration File Name:IRCS Safety 44 Axial 1

Plant/Unit: Millstone Unit 2 I Procedure No:ISI-UT-126, Rev.3
Component/SyStem: RCS Safety Iniection Nozzle Sheet 44 WOL

Wedge
Manufacturer: 51 Refracted Angle Verification

Model: 8.1 ~ Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocity: 0.228 X 10D inlsec 60· 60° 0.45 inch
Wedge Angle: 16° 45· 47° 0.50 Inch

Scan Direction: Axial 30· 33° 0.60 inch
Wedge Nominal 00: 16.2n

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: Hypertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cable
PA Module Serial No.: OMNI--6088 Tvpe: 32 conductor, 38 aauae coaxial

Software Revision: 1.4R3 Length: 18n

Instrument Settinas: Electronic Record Connectors: Hypertronics I Omni5can

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-Q00.404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-Q00-.405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element - Transmit: 0

Frequency (MHz: 2.0 Inactive Element ~ Receive: 0

Calibration Data Files
Focal Law: ML AX RCS 5afetylnt WOLZ1&2 192mmOD 47mmHP.Law

Angles Generated: 0° throuah 83° (1 ° Increments) Wave Mode: Longitudinal
Set-up File: ReS SafetyAx1 47.ops Focal Sound Path:147 mm

Couplant I Batch Soundsafe I 06120A Calibration Block{s): SI-13-AX-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the axial examination of the
Reflector Anale Delay Weld Overlay Material Zones 1 and 2

0.10" Deep SOH 80° 85 42.0 dB 0.4 ~sec and the Weld and Base Material of the

0.50" Deep SDH 70° 85 44.5 dB 0.1 ~sec Dissimilar Metal Nozzle-ta-Safe End

1.00" Deep SDH 60° 83 43.0 dB 0.81JHC
weld.

1.20" Deep SDH 45° 85 37.0 dB 0.11JHC
*Active Element Checks performed at

1.20" Deep SDH 0° 83 32.5 dB 0.21JHC Initial and final Cal Checks

Calibration Performed Examiner Level Date-Time

Initial: (M€~'} II 4125/08 @ 1926Robert E. Briley

Final: (~C~<t 4/25108 @ 2346Robert E. Briley II

Reviewed:
John J. Hayden

~<l 'lL,...I.~ III 04126/08
v .



lJ ~II I II Dry A . to Report # RCS Safety 44 WOL; WBM-DM; & WBM-SM
Q.'fUC.UfB 'R.eg" SSOClat'8S Page~of-iL

2R18 Final WOL
ULTRASONIC PHASED ARRAYCAL/BRATION RECORllxaminalion Report

P 50 f 56aae 0

Customer: Welding services Inc. Calibration File Name:IRCS Safety 44 Axial 2

PlanWnit: Millstone Unit 2 Procedure No:ISI-UT-126, Rev.3

Comoonent/SYstem: RCS Safety Iniection Nozzle Sheet 44 WOL

Wedge
Manufacturer: SI Refracted Angle Verification

Model: 8.1" Radius WOl Focal Law Angle Measured Index

Material: Rexolite Angle Offset

Velocitv: 0.228 X 10° In/sec 600 600 0.45 inch
Wedge Anale: 16° 450 47° 0.50 Inch

Scan Direction: Axial 300 330 0.60 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Lenath: 8'
Serial Number: OMNI·1643 Connectors: Hvoertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Type: 32 conductor 38 gauge coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: HVDertronics 1OmniScan

Search Unit
Manufacturer: GE Element Lenath: 2.70 mm

Transmit Model: 115-0Q0-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-()()()..405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element - Transmit: 0

Frequency (MHz : 2.0 Inactive Element - Receive: 0

Calibration Data Files
Focal Law: Ml AX RCS Safetylnl WOlZ3 192mmOO 31mmHP.Law

Angles Generated: 0° throuah 83° (1 0 Increments) Wave Mode: longitUdinal
Set-up File: RCS safety Ax2 31.ops Focal Sound Path:131 mm

Couplant I Batch Soundsafe 106120A Calibration Block(s): SI-13-AX"()1

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the axial examination of the
Reflector Angle Delay Weld Overlay Material Zone 3 and the

0.10" Deep SDH 80° 84 40.0 dB 0.0 IJlI8C Weld and Base Material of the Stainless

0.40" Deep SDH 70° 85 41.5 dB 0.0 IJlI8C Steel Safe End-ta-Pipe weld.

0.70" Deep SOH 60° 84 37.9 dB O.O~sec

"Active Element Checks performed at
0.90" Deep SOH 45° 83 33.5 dB 0,211_

Initial and final Cal Checks
1.20" Deep SDH 0° 85 32.0 dB 0.21J88C

Calibration Perfonned Examiner Level Date - Time
Initial:

(M~~~ II 4/25/06 @ 1919Robert E. Briley
Final: (M€~<r II 4125/08 @ 2351Robert E. Brilev

Reviewed:
John J. Hayden

~<l'iL...J..
III 04/26/08

. ..... v



~ • Report # Res Safety 44 WOL; WBM-DM; &. WBM-SM

~ Structurallnte,rily Associates Page~of~R18FinalwoL
ULTRASONIC PHASED ARRAY CAL/BRATION RECORlJxaminalion Report

Pane 51 of 56

Customer: Weldina services Inc. Calibration File Name:IRCS Safety 44 Clre 1
PlantlUnlt: Millstone Unit 2 Procedure No:ISI-UT-126, Rev.3

ComDonentlSYstem: RCS Safety Nozzle WOL

Wedge
Manufacturer: SI Refracted Angle Verification

Model: 8.1" RadiusWOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocity: 0.228 X 10° in/sec 55" 54° 0.44 inch
Wedae Anale: 160 45° 45° 0.50 Inch

SCan Direction: Cire 30° 30° 0.58 inch
Wedge Nominal OD: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech / OlYmpus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX length: 8'
Serial Number: OMNI·1643 Connectors: Hvpertronics

Phased Amv Module: OMNI-M-PA32 1128PR Intennediate Cable
PA Module Serial No.: OMNI-6088 Type: 32 conductor, 38 gauge coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: Hypertronics / OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70 mm

Transmit Model: 115-000-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-00Q..405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Receive: 0

Calibration Data Files
Focal Law: ML CIRC RCS safetylni WOL Z1&3 192mmOD 18mmHP.Law

Angles Generated: 0° throuah 70° (1° Increments) Wave Mode: Longitudinal
Set-uP File: RCS Safetv Circ1 18.0DS Focal Sound Path:118mm

CouDlant I Batch Soundsafe 106120A Calibration Block(s): SI-1J.Circ..Q1

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge IApplies for the circumferential
Reflector Anale Delay examination of Zones 1 and 3 of the

0.50" Deep SOH 52° 85 33.0 dB O.51lMlC Weld Overlay material.

0.90·· Deep SOH 48° 85 38.0 dB O.SJIS8C

·Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed Examiner Level Date-Time

Initial: Robert E. Briley (~€~~
II 4/25/08 @ 1844

Final: Robert E. Briley (~€~~
II 4/25/08 @ 2334

04126108
Reviewed: John J. Hayden

~g.'lL...I.. III
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~ StructurallnlB,r'ty ssoclates Pagelof4R18 Final WOL

ULTRASONIC PHASED ARRAY CAL/BRATION RECORIJxaminalion Report
Page 52 of 56

Customer: Welding Services Inc. Calibration File Name:IRCS safety 44 Cire 2

PlantlUnlt: Millstone Unit 2 Procedure No:ISI~UT-126,Rev.3

Component/SYstem: RCS Safetv Nozzle WOL

Wedge
Manufacturer: 81 Refracted Anale Verification

Model: 8.1" RadiusWOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocitv: 0.228 X 10" in/sec 55° 54° 0.44 inch
Wedge Angle: 16D 45° 45° 0.50 Inch

Scan Direction: Cire 30° 30° 0.58 inch
Wedge Nominal OD: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1OlvmDus Type: 32 conductor, 38 gauge coaxial

Model: OmniScan MX Length: 8'
Serial Number: OMNI-1643 Connectors: HYDertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Tvae: 32 conductor 38 aauae coaxial

Software Revision: 1.4R3 Lenath: 18"
Instrument Settings: Electronic Record Connectors: Hypertronics I OmniScan

Search Unit
Manufacturer: GE Element Lenath: 2.70mm

Transmit Model: 115-00D-404 Element Width: 1.20mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Receive: 0

Calibration Data Fifes
Focal Law: ML CIRC RCS Safetylnl WOl Z2 192mmOD 26mmHP.Law

Angles Generated: 0° throuah 700 (10 Increments) Wave Mode: Longitudinal
Set-up File: RCS Safety Circ2 26.ops Focal Sound Path:126 mm

Couplant I Batch Soundsale 106120A Calibration Block(s~: SI-13-Circ-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge Applies for the circumferential
Reflector Angle Delav examination of Zone 2 of the Weld

0.80" Deep SDH 51° 85 35.0 dB 1.21l18C Overlay material.

1.00" Deep SDH 46" 85 38.0 dB 0.41'_

*Active Element Checks performed at
Initial and final Cal Checks

Calibration Perfonned Examiner Level Date-Time

Initial: Robert E. Briley (~€~cp
II 4/25/08 @1858

Final: Robert E. Briley (~€~cp
II 4/25/08 @ 2340

04126/08
Reviewed: John J. Hayden

~g.'lL.J.~
III
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~ Slrucluta/lntegrityAssociates Page JLof~R18 Final WOL

ULTRASONIC PHASED ARRAY CAUBRATION RECORllxamination Report
P",ne 53 of 56

Customer: Welding Services Inc. J Calibration File Name:IRCS Safety 44 eire 3
Plant/Unit: Millstone Unit 2 Procedure No:ISI-UT-126, Rev.3

Component/System: RCS Safetv Nozzle WOL

Wedge
Manufacturer: 51 Refracted Angle Verification

Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset

Velocity: 0.228 X 1011 inlsec 55° 540 0.44 inch
Wedge Angle: 16° 450 450 0.50 Inch

Scan Direction: Cire 300 300 0.58 inch
Wedge Nominal 00: 16.2"

Instrument Search Unit Integral Cable
Manufacturer: RID Tech 1Olympus Type: 32 conductor, 38 gauge coaxial

Model: Omni5can MX Length: 8'
Serial Number: OMNI-1643 Connectors: HVDertronics

Phased Array Module: OMNI-M-PA32 1128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 TVDe: 32 conductor, 38 Qauae coaxial

Software Revision: 1.4R3 Length: 18"
Instrument Settings: Electronic Record Connectors: Hypertronics 1OmniScan

Search Unit
Manufacturer: GE Element Length: 2.70mm

Transmit Model: 115-Q00-404 Element Width: 1.20 mm
Transmit Serial Number: 01PPCK Elements (Primary Axis): 16

Receive Model: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0

Frequency (MHz): 2.0 Inactive Element - Receive: 0

Calibration Data Files
Focal Law: ML CIRC RCS Safetvlni WBM 192mmOD 41mmHP.Law

Angles Generated: 0° throuah 70° (1° Increments) Wave Mode: Longitudinal
Set-up File: RCS Safetv Circ3 41.ops Focal Sound Path:J41 mm

Couplant I Batch Soundsafe / 06120A Calibration Block(s): SI-13-Circ-01

Calibration Reflector Data Comments:
Calibration Reference %FSH Ref. Gain Wedge IAPplies for the circumferential
Reflector Angle Delay examination of the Weld and Base

1.00" Deep SOH 45° 85 38.0 dB 2.9~ Material of the Dissimilar Metal Nozzle-

0.90" Deep SOH 47° 84 31.5 dB 2.11'&ec tc>-safe End and the Stainless Steel Safe
End-to-Pipe weld.
·Active Element Checks performed at
Initial and final Cal Checks

Calibration Performed Examiner Level Date· Time

Initial: Robert E. Briley (~e:~~ II 4/25/08 @1903

Final: Robert E. Briley (~~~<P n 4125/08 @ 2337

John J. Hayden
Reviewed:

~9-'J.L..J..
III 04126/08
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Dominion Nuclear Connecticut - Millstone Unit 2

Res SAFETY INJECTION NOZZLE Sheet 44

I- ZONE 1 _I_ ZONE 2

"7'f~~~~~'~ I .-.-... _--.~ ......_----- -----.a.........

1.0'

1.2"

. ;~!"

Weld., BSI-C-2001

6.78" radius
(13.56"OD)

Report # RCS Safety 44 WOL; WBM-DM; & WBM·SM
P"ll" 3.... of_I_I_

_ WOLVolume

C_-_-.-.-.-_~-_~l WeldIBase Material Volume

h __ h 'r ZONE'

t -.- ....---.--.-.------.--,

1.0'

:-",:,,-:-.,

'1.25" • 1.21" •

~ -"••"',;,i;\;i;...->ili;{,>"'Ji(llW;*'""'...,*~",l'>'"',,~""'''i,..'ii<,~}~..
Weld # BSI-C-2003

6.3S" radius
(12.76" OD)

• Value from previous data
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s.~ ~
0100
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RCS SpnIyNozzle

Exalllinatlo" Reglo" SetupNallle

Axial Scan- WOL Zone! & 2 J

Axial Scan - WBM DM Weld
ReS Safety Ax! 47

Axial Scan - WOL Zone 3

Axial Soon- WBM SE Weld
RCS Safely Ax2 31

Cire Scan - WOL Zone ! &. 3 IlCS Safely Cirel 18

Cire Soon - WOL Zone 2 ReS Safety Circ:2 26

Cire Scan - WBM DM Weld

Cire Seon - WBM SE Weld
RCS Safely Cire3 41

ExImiDaIIon Data

Date: 412S12008

Examiners: Clay Suhler &
Robert Brilev

Start Time: 2120

Finish Tune: 2225

Scan Sensitivity - Axis!: 45.0 dB

SCIlII Sensitivity. Cire: 44.0 dB

Ellamlner: ClaySuhler ~&)~ Level: II Dale: 4125/200B

Ellamlner: Robert Br1ley@c;tt%Level:_II_Dele: 4I2512ooB

SI Review: John Hayden ~9.¥ Level:~ Dale: 041261118
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Dominion Nuclear Connecticut - Millstone Unit 2 Report NReS Safcty Sheet 44 WOL; WBM-DM; & WBM·SM
Poge lQ.. of ..1.L-.

Res Safety Sheet 44 Nozzle WOL
Station A: 0.98" Station C: 0.955" station B: 0.6925"

• Value from previous
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6.1% Not Covered
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OM weld BSI-C-2001

,
0.5" r. 1.79" .; O.S"it- --.i0'S"~:_1'27"--: 0.5" :-

t I ' I I 'I
~ • I I I I I••i;t~.._~.._...._......_m_.. ..+-_..~.--:L :: ::
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I '0.28"

7.8% N~t Covsred

The lSI examination of the OM weld overlay and Y. T of the Base material was conducted in one zone which 1+1.79" wide X (0.98" + 0.375 j deep - «1+1.79) X (0.2912» Sq in) '" 3.38 Sq inches for
the entire DM circumference. Due to the lack of a qualified examination method for cast stainless steel there is an examination Umitatlon of 0.375" X 0.50" + (0.40" X 0.375" 12) which is equal to
0.263 Sq inches. The limitation divided by the total material provides examination coverage of 92.2%.

The lSI examination of the SS weld overlay and Y. T of the Base material was conducted In one zone which 1+1.27" wide X (0.0.955" + 0.3125) deep - «1 +1.27) X (0.2912» = 2.55 Sq inches for the
entire SS circumference, Due to the lack of a qualified examination method for cast staInless steel there Is an examination limitation of 0.3125" X 0.50" which is equal 10 0.156 Sq inches.
The Imitation divided by the total material provides examination coverage of 93.9%.

The examination of the cast stainless material was performed as a "best effort" using current technology. Above sketch Is not to scale, please see actual contours for actual surface
dimensions.

examiner: ClaySuhler ~g)A-.. Level: II Date: 412512008

Exemlner.
Robert Briley (M€~9-- Level: II Date: 412512008

51 Review:
John Hayden

~(j¥ Level: II[ Data: 04126108
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Dominion Nuclear Connecticut - Millstone Unit 2
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