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Dominion Nuclear Connecticut, Inc. 5 » ®
5000 Dominion Boulevard, Glen Allen, Virginia 23060 Domlnlon
Wb Address: www.dom.com

July 1, 2008

U. S. Nuclear Regulatory Commission Serial No. 08-0331
Attention: Document Control Desk NL&OS/GAW R1
11555 Rockville Pike Docket No. 50-336
Rockville, MD 20852 License No. DPR-65

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,

74|

Gerald T. Bischof
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 |
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 B3
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 WOLSs 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 BCH-C-1001
« 12-inch Hot Leg Shutdown Cooling Outlet Nozzle BSD-C-2001
* 12-inch Hot Leg Surge Line Nozzle BPS-C-1001
* 12-inch Cold Leg Safety Injection Nozzle BSI-C-2001

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

WOL Component Description Applicable Pages in Final Report
RCS Charging Inlet (BCH-C-1001) Pages 2 -25

RCS Shutdown Cooling (BSD-C-2001) Pages 26 -35

RCS Surge (BPS-C-1001) Pages 36 - 45
RCS Safety Injection (BSI-C-2001) Pages 46 - 56

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

The Inservice Inspection (1S]) 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 VI, 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 VI, 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.
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Page ! of
Calibration Data Sheet No. MPS-CHR INLET-01
ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
Revision: 1
instrument Data Search Unit Data CRT Display General Data
Reference Block No,: N/A
Mfg/Model _ Krautkramer/USN S8R | Beam Angle:  70°  Mode: L | 100% Calibration Block No.: S1.3-AX-01
Serlal No.: O1HF1W Wedges: Integral 90 Reference Reflectors: 0.5" SDH
instrument Settings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2
File Name: 70° AX MPS2 Model: CSS 7012 20 CRT Calibrated In:
Range 2.00° Serial No.: V0442 60 Sound Path 3 Depth (|
Probe Delay: 7.6875 S Slze & Shape: 2(10x18mm) 50
Velocity: 0.2234 /S Number of Elements: 2 40 Search Unit Orientation:
Dlsplay Delay: 0.040 us Frequency: 2.0 MHz 30 Axial B Circ. O
Energy: High Focus Sound Path FS=31mm 20
Pamping: 1K OHM Measured Angle: 70° 10 Calibration Dates &Times
PRF Mode: Autohigh Cable Type: 174 0 Date Time
PRF Value: 265 Hz Cable Langth: pps i 333 5 B 7 B 570 Initlal Calibration 04/48/2008 706
Frequency: 2.0 MRz —_— Interim Callbration N/A N/A
) . Number of Connactors: 0 70° @ 0.50" SDH @ 82% FSH for PS! interim Callbration NA NA
Rectification: Full Wave Couplant Brand: Soundsafe
Reject: 0% —_— Interim Calibration N/A N/A
4 o Couplant Batch: 06120A
: Reference Sensitivity: 57.0dB ——— s Final Callbration 04/18/2008 1022
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Calibration Data Sheet No. MPS-CHR-INLET-02

ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A
Mfg./Model ~_Krautkramer/USN S8R | Beam Angle:  39° Mode: L | 100% Calibration Block No.: $1-3-CIRC-01
Serial No.: O1HF1W Wedges: Integral | o Reference Reflectors: 0.6" SDH

Instrument Settings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2"

File Name: 3¢° CIRC MPS2 Model: CSS 3912 70 CRT Calibrated In:

Range 2007 Sariaf No.: V0447 80 Sound Path  [X Depth [

Probe Delay: 6.3003 uS Size & Shape: 2(10x18mm) 50

Velocity: 02234 InfuS Number of Elements: 2 40 Search Unit Ortentation:

Display Delay: 0.040 S Frequency: T20MHz | 3 Al O o ®

Energy: High Focus Sound Path FS=21mm 20

Damping: 1K OHM Measured Angle: T3 | 4 Calibration Dates &Times

PRF Mode: Autohigh Cable Type: T 47a 0 Date Time

PRF Value: 265 Hz Cable Length: pn T3 3 3 58 5 & 575 | Initial Calibration 04/18/2008 0732

Frequency: 2.0 MHz Number of Connectors: 0 39° CIRC @ 0.60" SDH to 83% FSH for (S| tntorim Callbration A hia

Rectification: Full Wave CouplantBrand:  Soundsafe Interim Calibration N/A NA

Reject: . 0% Couplant Batch: W interim Calibration N/A N/A
% R“fomm Senaitivity: 48.5dB ————— Finat Calibration 04/16/2008 1033
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Calibration Data Sheet No. MPS-CHR-INLET-03

ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
) Reference Block No.: 04-6138
Mfg./Model _Krautkramer/USN58R | geam Angle: ~ 0°  Mode: L | 100% Calibration Block No.: S1-3-AX-01
Serlal No.: 01HF1W Wedges: N/A 30 Reference Reflectors: 0.60" SDH
Instrument 3‘}“"93 Manufacturer: Krautkramer 80 X Each Major CRT Div.= 0.2"

File Name: 0"LAMCAL Modol: MSEB-2 70 CRT Callbrated in:
Range 2.00 Serial No.. §74(y| 57481-3751, f‘fi&%} 4 60 SoundPath [  Depth [
Probe Delay: 9.5281 pS Size & Shape:  2(3.5x10mm)Rdct | | g
‘;:"°:‘y;ela __ 22%4ImhsS Number of Elements: 2 40 Search Unit Orientation:

splay Delay: 0.042 S Frequency: 2.0 MHz 30 Axel R cire. X
Energy: High Focus Sound Path N/A 20
Damping: 1K OHM Measured Angle: NA 10 Calibration Dates &Times
PRF Mode: Autohigh Cable Type: 174 0 Date Time
PRF Value: 465 Hz Cable Length: & foot 7 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 Callbration NA NiA
Reject: 0% Couplant Batch: 065120A interim Callbration N/A NA
Reference Sensitlvity: 57.0dB Final Calibration 04/13/2008 1085
dDisp lax/ Sl I p
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Calibration Data Sheet No. MPS-CHR-INLET-04
ULTRASONIC CALIBRATION RECORD Procedure No.: Si-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
Refsrence Block No.: N/A
Mfg-’Model Krautkramer / USN 58R Baam Ang'e: 42° Maode: L 100% Calibration Block No.: S1-3-CIRC-01
Serlal No.: OHFIW Wedges: Integral 90 Refarence Reflectors: 0.4" SDH
inatrument Sottings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2
Fite Name: 42° CIRC MPS2 Modek: CSS 4212 70 CRT Callb {In:
Range 2.007 Serial No.: V0446 60 Sound Path Depth [
Probe Delay: 41331 ps Size & Shape: 2(7x12mm) 50
Veloclty: 0.2234 infps Number of Elements: 2 40 Search Unit Orlentation:
Display Delay: 0.040 S Frequency: 2.0 MHz 30 - Axlal QO ce R®
Energy: High Focus Sound Path FS=15mm 20
Damping: 1K OHM Measured Angle: 42° 10 Calibration Dates &Times
PRF Value; 465 Hz Cable Langth: SFT T2 3 4 5 5 7 B 575 | Initiat Calibration 04/18/2008 0718
Frequency: 2.0 MHz Number of Connectors: 0 | Circ0.4" SDH @ 83 % FSH FOR P8I :m:m ga:::mﬂm NA NA
Rectification: Full Wave Couplant Brand: Soundsafe nterim Calibration NIA NA
Reject: 0% Couplant Batch: 06120A Interim Callbration NiA NiA
Reference Sensitivity: 40.5 dB [ —— Final Calibration 04/18/2008 1028
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Page 5 of 2.4
Calibration Data Sheet No. MPS-CHR-INLET-05
ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
Refarence Block No.: N/A
Mfg/Model  Krautkramer / USN 58R Beam Angle: 60°  Mode: L 100% Calibration Block No.: SI-3-AX-01
Serial No.: O1HF1W Wedges: Integral 90 Reference Refiectors: 0.4" SDH
instrument Settings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2"
File Name: 60° AXMPS2 Modei: CSS 6012 70 CRT Calibyrated In:
Range 2.00" Serlal No.: V0444 60 SoundPath [ Depth [J
Probe Delay: 6.3003 uS Size & Shape: 2(7x12mm) 50
Velocity: 0.2234 in/uS Number of Elements: 2 40 Search Unit Orfentation;
Display Delay: 0.040 uS Frequency: 2.0 MHz 30 Axial X Girc. [J
Energy: High Focus Sound Path FS=18mm 20
Damping: 1K OHM Measured Angle: 60° 10 Calibration Dates &Times
PRF Mode: Autohigh Gable Type: 174 0 Date Time
PRF Value: 465 1z ) 12 3 4 5 B 7 B8 9 10 Initial Calibration 04/18/2008 0748
Cable Length: 6FT
Frequency: 2.0 MHz — intarim Calibration N/A N/A
req : Number of Connsctors: Y 60° AX 0.4" SDH @ 82% FSH for PSI exam
Rectification: Full Wave ) Interim Callbration N/A N/A
Couplant Brand: Soundsafe
Reject: 0% Interim Calibration N/A N/A
Couplant Batch: Q06120A
Reference Sensitivity: 48 5 prs) Final Caflbration 04/18/2008 1052
D:spla\/ star T
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17 Structural Integrity Associates, Inc. Report RCS CHAR INLET WOL; DM WBM & .1 WBM
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Calibration Data Sheet No. MPS-CHR-INLET-06

ULTRASONIC CALIBRATION RECORD Procedure No.: Si-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
Refaerence Block No.: N/A
Mfg./Modei  Krautkramer/USN58R | Beam Angle: ODCR Mode: L | 100% Calibration Block No.: S1-3-AX-01
Serial No.: 01HFW Wedges: Integral 90 Refarence Reflectors: 0.1" SDH
lnstr:mant Settings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2"
Flle Name: ODCR AX.MPS2 Model: CS$S ODCR 20 CRT Calibrated In:
Range 2.00 Serial No.: V0445 0 SoundPath & Depth [J
Probe Delay: 4.3719 uS Size & Shape: 2(7x12mm) 50
:‘bdm \ 0.2234 infys Number of Elements: 2 40 Search Unit Orlentation:
'“P'ay. Detay: 0.040 S Frequency: 2.0 MHz 30 Adat R cie. O
Energy: High Focus Sound Path FS=15mm 20
Damping: 1K OHM Measured Angle: N/A 10 Calibration Dates &Times
PRF Mode: Autohigh Cable Type: 174 o Date Time
Frequency: 2.0 MHz Numberof Connectors: 0 | ODOR AX @ 0.1" SDH for 82% PS! Interim Gallbration VA A
Rectification: Full Wave CouplantBrand:  Soundsafe Interim Calibration NA N/A
RQ_IOCt'- 0% Couplant Batch: —'W Interim Calibration N/A N/A
74, | Referonce Sensitivity: __48.5dB —_— Final Callbration 04/13/2008 2053

Examiner: M ﬁ) QD,\;QJ/\Q\ Level: i} Date: 04/13/08
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‘ Structural Integrity Associates, Inc.

Report # RCS CHAR INLET WOL; DM WBM & .4 WBM

Page 7 of Z4
Calibration Data Sheet No. MPS-CHR-INLET-07
ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
1
Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A
Mfg./Model _Krautkramer/USNS8R | Beam Angle: ODCR Mode: L | 100% Calibration Block No.: S1-3-CIRC-01
Seria No.: O1HP1W Wedges: integral 90 Reference Reflectors: 0.1" SDH
Instrument Settings Manufacturer: Megasonics 80 X Each Major CRT Div.= 0.2
Flie Name: QODCR CIRC MPS2 Model: CSS ODCR 70 CRT Calibrated In:
Range 2.00° Serlal No.: V0448 60 SoundPath [  Depth (O
Probe Detay: 3.5053 uS Skze & Shape: 2(7x12mm) 50
Velocity: 0.2234 infuS Numbser of Elements: 2 40 Search Unit Orlentation:
Display Delay: 0.040 S Frequency: 2.0 MHz 30 Axial O Cre R
Energy: High Focus Sound Path FS=15mm 20
Pamping: 1K OHM Measured Angie: N/A 10 Calibration Dates &Times
PRF Mode: Autohigh Cable Type: T | o Oate Time
PRF Value: pryy Cable Longth: P T3 3 435 6 7 5 510 Inittal Calibration 04/18/2008 0741
Frequency: 2.0 MHz —_— Interim Calibration NIA NIA
Number of Connectors: 0 ODCR CIRC 0.1" SDH @ 83% PS!
Rectification: Full Wave Interim Caltbration N/A NiA
Couplant Brand: Soundsafe
Reject: % Interim Calibration N/A N/A
Couplant Batch: 06120A
Reference Sensitivity: 295dB Final Calibration 04/18/2008 1047
b‘ns?“a\/ Skt T®
Examiner: Level: II Date: 04/18/08
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x Structural Integrity Associates, Inc.

Report # RCS CHAR INLET WOL; DM WBM & .4 WBM

Calibration Data Sheet No.

Page § of 24
MPS-CHR-INLET-08

ULTRASONIC CALIBRATION RECORD Procedure No.: SI-UT-128
Revision: 1
Instrument Data Search Unit Data CRT Display General Data
Reference Block No.: N/A
Mfg./Model  Krautkramer/USN58R | Beam Angle: 80° Mode: L | 100% Calibration Block No.: S1-3-AX-01
Serial No.: O1HFIW Wedges: Integral 90 Referenco Refiectors: 0.6" SDH
instrument Settings Manutacturer: RTD 80 X Each Major CRT Div.= 0.2
File Name: 80° AX MPS2 32M Modet: 50 -0 CRT Callbrated In:
Range 2.00" Serlal No.: 05-1538 60 SoundPath @  Depth O
Probe Delay: 63003 uS Size & Shape: 2(8X14)C 50
Velocity: 0.2234 infuS Number of Efements: 2 40 Search Unit Orfentation:
Display Dalay: 0.040 uS Frequency: 2.0 MHz 30 Axdal R or O
Energy: High Focus Sound Path FS$=30mm 20
Damping: 1K OHM Measured Angle: 58° 10 Calibration Dates &Times
PRF Mode: Autchigh Cable Type: 174 0 Date Time
quuency. 2.0 MHZ —_—— Intarim Calibration N/A N/A
. . Number of Connectors: 0 60° AX 0.6" SDH @ 82% FSH for 151 exam b
Rectification: Full Wave Couplant Brand: Soundsafe Intarim Callbration NiA N/A
. interim Cafibratio f N,
Rejoct: 0% Couplant Batch: 06120A m Latbration NiA A
Reference Sensitivity: 56.0dB Final Callbration 04/18/2008 1024
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:} S tural Integrity Associates, inc.

Report # RCS CHA INLET WOL; DM WBM & SM . .M

Page 4 of 74
Examination Data Sheet No.: MPS-CHR-INLET-EXAM-01
ULTRASONIC EXAMINATION RECORD Calibration Data Sheet No.; SEE BELOW
Date: (04/18/2008
Time: 0839 to 1010
Plant: MILLSTONE | Unit: | 2 Procedure No.: SI-UT-128 |Revision: 1 |Scans Performed |Yes No
Component: NPS RCS COLD LEG CHARGING INLET WELD OVERLAY (1) 0 if req'd AN
Component Configuration: NOZ to SE to PIPE WOL Examination Angles / Examination Sensitivity (2) (Towards TDC) | X | [
Weld Overiay Diameter:  3.95 70° Axiat: 42°Clirc: ODCr Circ 0° Axial/Circ:
e y Dlam 63.0 dB 455 dB 55.5 dB 61.0a8 |3 (Towards BDC) | I | L
Weld Overlay Thickness: 0.43" min/.55" ma ODCr Axial 60° AX 18mm | 60° AX 30mm N/A
y m X 54.5 dB 54.5 dB 62.0 dB (4) CW X0
Examination Surface: Surface of weld overlay N/A N/A N/A N/A (5) CCW X 1C]
N/A N/A N/A N/A
Comments:

overiay examination volume was inspected.

There were no recordable indications detected during the course of these examinations. Geometrical indications originating at the I.D. of the overtaid
components were observed during these examinations. Examination sensitivity was adjusted to maintain a 5% to 20 % baseline noise level. 96.8% of the weld

Reference Calibration Sheets: MPS-CHR-INLET-01, MPS-CHR-INLET-03, MPS-CHRAINLET-04, MPS-CHR-INLET-05, MPS-CHR-INLET-06, MPS-CHR-
INLET-07 and MPS-CHR-INLET-08
Indication No| % DAC | Exam Angle| ScanNo. | L1 | Lus | Lz |Indication Length | Wiin. | Waexin. | Wein. | Indication Width MZT”";;';:';VW::; 5| Comments
N/A N/A N/A N/A N/AT N/A | N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Examiner: (\ M /g) M\q\ Level: II Date: | 04/18/08
&
\ \V )/
Reviewer: : Level: Date:
éM -/g,,.: & / AT HAzzo5 .
3%
Reviewer: % 9? é . Level: 11 Date: | 04/18/08 88®
® oI
77 "/ v 2 ;30 B
Reviewer gl LT L Title: QE | Date: | 0418/08 iR
Reviewer: s{ 4! é Title: /=~ Date: 7/{10/08
/



:j S. .tural Integrity Associates, Inc.

ULTRASONIC EXAMINATION RECORD

Report # RCS CHAR INLET WOL; DM WBM & Siva WBM

Page (0 of Z4

Examination Data Sheet No.: MPS-CHR-INLET-EXAM-02

Callbration Data Sheet No.: SEE BELOW

Date: 04/18/2008

Time: 0839 to 1010

Plant: MILLSTONE ] Unit: I 2 Procedure No.: l Si1-UT-128 lRevIslon: 1 Scans Performed |Yes No
Component: 2 INCH NPS RCS CHARGING INLET BM WELD (BCH-C 1001) (1) 0ifreq'd X O
Component Configuration: NOZ to SE Examination Angles / Examination Sensitivity (2) (Towards TDC) | I | (]
9 < . Q . (-]
Woeld Overlay Diameter:  3.95 60 Asleag gg mm: | 60 As)‘c‘i.gl ; gmm. 326.(5:'?80 N/A (3) (Towards BDC) | (K1 | [
Weld Overlay Thickness: 0.43"min to 0.55” max N/A N/A N/A N/A (4) CW X| O
Examination Surface: JSurface of weld overlay N/A N/A N/A N/A (5) CCW Xl
N/A N/A N/A N/A

Comments:
There were no recordabie indications detected during the course of these examinations. Geometrical indications originating at the |.D. 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 DM weld
(BCH-C-1001) examination volume was inspected.
Reference Caiibration Sheets: MPS-CHR-INLET-02, MPS-CHR-INLET-05, MPS-CHR-INLET-08

0,
Indication Noj % DAC |Exam Angle| ScanNo. | Ly | Lma | L2 | Indication Length | Wiin, | Wna in. | Wazin. Indication Width M:fuﬂﬂfpcr;:;“ﬁ;tz - Comments
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 N/A N/A N/A
Examiner: Mﬁ? pjm.ﬂ'/\ga Level: 11 Date: | 04/83/08
Reviewer: Level: Date:
//{,/,_[ -75&:&* A yz2 o .
I N}
Reviewer: % 9 Voo Level: Il | Date: | 04/18/08 732
Y / e : ] D
Reviewer /%?g/:z/// . Title: QE Date: | 04/18/08 ;«% S
Reviewer: <Z ‘z é Title: T Date: % /0 8
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v s tural ”"agrity ASSOClal‘eS, Inc. Report # RCS CHAR INLET WOL; DM WBM & . WBM
Page V! of 70
[Examination Data Sheet No.: MPS-CHR-INLET-EXAM-03
ULTRASONIC EXAMINATION RECORD Catlbration Data Sheet No.: SEE BELOW
Date: 04/18/2008
Time: 0839 to 1010
Plant:  |MILLSTONE | Unit: | 2 Procedure No.: | SI-UT-128 |Revision: Scans Performed |Yes No
Component: 2 INCH NPS RCS CHARGING INLET SM WELD (BCH-C 1003) (1) 0 if req'd Xid
Component Configuration: SE to PIPE Examination Angles / Examination Sensitivity (2) (Towards TDC) | X | []
Woeld Overlay Diameter:  3.95" 60° Axial 30 mm: | 60° Axial 18mm: 39° CIRC NI/A
y 62.0 dB 54.5 dB 56.5 dB (3) (Towards BDC) | BJ | ]
Woeld Overlay Thickness: 0.43" min to .55" max N/A N/A NIA N/A (4) CW X O
Examination Surface; Surface of weld overlay N/A N/A N/A N/A (5) CCW & |3
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 [.D. of the overfaid
components were observed during these examinations. Examination sensitivity was adjusted to maintain a 5% o 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-05, MPS-CHR-INLET-08

Indication Nof % DAC |Exam Angle| ScanNo. | Ly | Lma | Lz | Indication Length | Wsin. | Wwmecin. | Wain. Indication Width % Full Screen Width Comments
MP1! MPMax | MP2
N/A N/A N/A N/A N/AT NA | NA N/A N/A N/A N/A N/A N/A N/A N/A N/A
Examiner: /é{i M W‘ ! Level: i Date: | 04/18/08
Reviewer: Level: - Date:
/@( Wex or A o oz 7
33
Reviewer: M 2 é / Level: 1 Date: | 04/18/08 88
4 / °s3
/ o4 Ny 2
Reviewer /é/g,@é/z g Title: QE | Date: | 04/18/08 o83
A3
Reviewer: 4 Title: Date:
4 Lok Thohs



ﬁ swmml’nmg”tyAssaciates Report # RCS CPI%‘:;:'.}E;V\;?L;LD?”WBM & SMwem

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

NQTE: The total examination covarage percentage s determined by considering the percentage of the required volume examined in each of the four scan directions (2 axdal and 2
clircumfarential). Each scan diraction has a waight of 0.25; the four scans therefore combine to equal 1.0. The percentage of coverage for each scan direction is then multiplied by 0.25
(weighing factor), which yields the corrected total examination coverage for each scan.

Axial Scan from Nozzle = 0.238 (.853 x 0.25 ) Scan from Pipe = 0.238 (.853 x 0.25 )
Circumfarential Clockwise Scan = 0.248 {984 x 0.25 ) Countarciockwise Scan = 0.246 (.984 x 0.25)
Total Coverage: 0,246 +0.245 + 0.238 + 0.238 = 968 or 96.8%

Review %92 é / 04/18/08

o '
QE Reviewed by:_ /’%{/// A Date:  04/18.08

o yfofos
b speer avir  AEET

96G Jo ¢| ebed

uodsy uoneuiwex3
JOM leuld gL Y2



Report # RCS CHAR INLET WOL; DM WBM & SM WBM

ﬁ Structural Integrity Associates Page |2, of 74

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD OVERLAY -
AXIAL & CIRCUMFERENTIAL COVERAGE ACHIEVED ON WELD BCH-C-1001
(NOZZLE TO SAFEEND WELD)

NOQTE: The total examination coverage percentage Is determined by considering the percentage of the required volume examinad in each of the four scan directions (2 axdal and 2
circumferential). Each scan direction has a weight of 0.25; the four 8cans therefore combine to equal 1.0, The percentage of coverage for each scan direction is then multiplied by 0.25
{weighing factor), which yields the corrected total examination coverage for each scan,

Axial Scan from Nozzle = 0.25 (1.00 x 0.25) Scan from Pipe = 0.25 { 1.00 x 0.25 )
Circumferential Clockwise Scan = 0.26 ( 1.00 x 0.25 ) Counterclockwise Scan = 0.25 ( 1.00x 0.25 )
Total Coverage: 0.25 +0.25 + 0.25 + 0.25 = 1.00 or 100%

Reviewed by: %914,4\ Date: 04/18/08

QE Reviewed by: /*2// S Date: 04/18/08

5111«1_ T Y fofed

tser Gz A 2EI

95 4o 7| obed

Hodsy uoneuiuexy
TOM leuid 8LHZ



ﬁ Structural integrily Assoclates Report # RCS CHAR INLET WOL, OM WBM & SM WBM

Page )Lvof

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

NOTE: The total examination coverage percentage is determined by considering the percentage of the required volume examined in each of the four scan directions (2 axial and
2 circumferential). Each scen direction has a weight of 0.25; the four scans therefore combine to equal 1.0. The percentage of coverage for each scan direction is then multiplied
by 0.25 (weighing factor), which yields the comacted total examination coverage for each scan.

Axial Scan from Nozzle = 0.25 (1.00 x 0.25 } Scan from Plpe = 0.25 ( 1.00x0.25 )
Circumferantial Clockwise Scan = 0.25 ( 1.00 x 0.25 ) Counterclockwisa Scan = 0.25 ( 1.00x 0.25)
Total Coverage: 0.25 +0.25 + 0.25 + 0.25 = 1.00 or 100%

Reviewed by: Jaln Q) Uogein Date: 04/18/08
J %
QE Reviewed by: ,A//ﬁ%i/,k/-,/{J Date: 04/18/08

yM- ar 7/20/06

/%—;C%&r Spsr. H22-OF

96 4o G| abed
poday uoneuliwex3

JOM [euld 81He



g Structural Integrity Associates RO RS AR N s 15 0f ";j&?f” wem

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WOL
(0° AXIAL and CIRCUMFERENTIAL)

ShAA)
¢}

NOTE:

99.4 % WOL sxamination coverage using the 0° in the Axial direction both upstream and downstream.

99.4 % WOL examination coverage using the 0° in the Circumferential direction both clockwise and counterclockwise.
Sketch not 10 scale. See attached profite.

Reviev % O Uy 04118108

LA S
QE Review. ~ 5 LA EZL - 04/18/08

4&//11«%,, ar  qpeks

fﬂ"’.& Yok 7 gtz 22 of

96 jo g obed
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ﬁ Structural Integrity Associates Report # RCS CHAR gi';? nm;;’ oM 212; & SM WBM

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

NOTE:

100% WOL examination coverage using the ODCr in the Axial direction both upstrearn and downstream.
Sketch of Wol not to scale. See attached WOL profile,

Review %9% 04/18108

Y
QE Review: ,//%z/// S 0418108 885
Np
o8 =
# Yok 7T thofos +£3
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ﬁ Structural Integrity Associates

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

Page|7of 24~

NOTE:

98.0 % WOL examination coverage using the ODCr in both the clockwise and counterclockwise directions,
Sketch of WOL not to scale, See attached WOL prafile. :

Review % 9 W 04/18/08

QE Review: ,//%/fz/,_/d L e 04/18/08

#/JL o Yol

5{—[/}&(57’ Apz- He2o&

95 Jo g obed

Report # RCS CHAR INLET WOL; DM WEM & SM WEBM
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ﬁ Structural Integrity Associates | Raport # RCS CHAR gﬁri"éo%’m?,w;" & SM WBM

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

GRS
LGRS
.

554

NOTES:
96.7% of the WOL was examined using the 70° in the axial direction facing the nozzle
Sketch of WOL not to scale. See attached WOL profife.

Review 9,1“ 9_ W 04/18/08

QE Review: 04/18/08

%AJ._ IT 9holes

Wﬁ%ar Aoz o 22 .05

96 Jo 61 ebed
podey uoneulwexy
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3 strcturai intagriy Associses oo RS CHAR ST oL o v & 5 v

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

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 profile.

Review % T, 04/18/08

gl LT S e

QE Review: 04/18/08

ﬂ#u[. I 4)aofes

oz SPCET pp A S 208

96 Jo oz abed
Hoday uoneulwexy
TOM feuld gLHe



g Structural Integrity Associates Report# RCS CHAR Rege wﬁ"é?" S & SMwaM

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING INLET WELD

BCH-C-1001
(60° AXIAL)

NQTE:

100% of the DM weid 8CH-C-1001 WBM was examined with the 80° in the axial direction facing upstream
and downstream

Sketch of WOL not to scale, See attached profile.

Review % 9 M 04/18/08

o)y
il (5T M -
QE Review: ~ 75~ L 04718108
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g Structural Integrity Associates Report # RCS CHA;-:?;T1W§“ DZ" ;m & SM WEM

MILLSTONE 2INCH NPS RCS COLD LEG CHARGING LINE WELD

BCH-C-1003
(60° AXIAL)

NOTE:

100% of the SM weld BCH-C-1003 WBM examination volume was examined with the 60° in the axial direction facing upsiream and downstream.
Sketch of WOL not fo scale. See attached WOL profile.

Review % 9 W 04/18/08

QE Review: Sl M S

04/18/08
%M,_ TE fhop8 5o
(;/W[ LT phT R 2288 2fs



ﬁ Structural Integrity Associates

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

TAA

NOTE:
984 % WOL examination coverage using the 42° In both the clockwise and counterclockwise directions.
Sketch not to scale. See attached WOL profite.

Review % 9 %‘I"‘ 04/18/08

Z / 4 »
QE Review: PN

04/18/08

o 9poles
ok ppcr ppar o208

Page 2700 2.4

96 40 ¢z obed
Hoday uoljeuiuexy
TOM |euld 8LHe

Report # RCS CHAR INLET WOL; DM WBM & SM WBM



ﬁ Struciural Integrity Assoclates Report # RCS CHAR Lr;:e%o:f; oz 4viau & SN WBM

MILLSTONE 2 INCH NPS RCS COLD LEG CHARGING LINE WELDS
BCH-C-1001 and BCH-C-1003
{39° CIRCUMFERENTIAL)

'E 015" ' " 0.43* /
P P :

Rote:

100% of the DM (BCH-C-1001) and SM (BCH-C-1003) WBM examination volumes were covered in both the clockwise and
counterclockwise directions

" Sketch of WOL not to scale. See attached WOL profile.

Review % T, 0418108

7 o
g T S
QE Review: ’///7‘"/"‘ ol 04/18/08

m
,y#«d._ m Gpols
Sl spoter agz S22y 1F
EEg



Report # RCS CHAR INLET WOL: DM WBM & SM WBM
Page 7 lof 7.4

RCS CHARGING INLET POST WOL PROFILE @ 0° AZIMUTH

<]
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Milletone U2
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Report # RCS SDC WOL; WBM-DM; & WBM-SM
Page | of {O

ﬁ Structural Integrily Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: RCS Shutdown Cooling WOL

Calibration Data Sheset No.: See Comments Section

Date: 4/19/08 Time: 1239 to 1330

Plant: Milistone |Unit: 2 [Procedure No.: SI-UT-126 | Ravision: 3 Examination Scans Performed Yes | No
Component: RCS Shutdown Cooling Nozzle Weld Overlay (1) Axial (Facing Downstream) X O
Component Configuration: Nozzle-to-Safe End  |Weld Overlay No.: WOL-BSD-C-2001  (2) Axial (Facing Upstream) X d
Weld Overlay Regions: |Weld Overlay Material (3) Circumferential (Clockwise Flow") X m
Examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise ) X |
Weld Overlay Thickness: Station A: 0.9275 Inch Axial ” Circumferential  [Notes:
. . 0° through 84° @ 0° through 70° @ [ As viewed facing downstream
Station B: 0.635 Inch % @ mWEe o
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
leve! 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. 98.4% coverage of the Code-required volume was achieved during the

examinations.

Station 8

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

were completed before the Circ scans were started. ' ] ‘ —“—““\i

The applicable Calibration Data Sheets are listed below: !
RCS 8DC Axial; RCS SDC Circt; & RCS SDC Cire2 BSD-C-2001 8SD-C-2003

Examiner: o\ mcbonaly EMEAD®D  Level: 1 Date: 4/19/2008

~ Examiner: Samuel T. Sharp ... { e L e o Level: II Date: 4/19/2008 g
=1

S| Review: John J. Hayden ; £nQ Doy Level: Il Date: 04/21/08 o

- 3 2

Bl _ ar el o8 37

g8

%K Hooler oo Hozoy

TOM leuld 8LHe




Report # RCS SDC WOL; WBM-DM; & WBM.-SM
Page 2, of |O

ﬁ Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: RCS Shutdown Cooling-WBM-DM

Calibration Data Sheet No.: See Comments Section

Date: 4/19/08 Time: 1239 to 1330

Plant: Millstone [Unit: 2 [Procedure No.: SI-UT-126 | Revision: 3 Examination Scans Performed

Component: RCS Shutdown Cooling Nozzle Weld Overlay (Weld: BSD-C-2001) (1) Axial (Facing Downstream)

Component Configuration: Nozzle-to-Safe End [Weld Overlay No.: WOL-BSD-C-2001  |(2) Axial (Facing Upstream)

Weld Overlay Regions: |Overlay, Weld and Base Material (Outer 256%) Nozzle-to-Safe End  |(3) Circumferential (Clockwise Flow'")

X [KIR|X| &
OOoo 2

Examination Surface:  |Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise )

Weld Overlay Thickness: Station A: 0.9275 Inch Axial , Circumferential  |Notes:
Station C: 0.8875 Inch 0° through 84° @ | o through 70° @ | As viewed facing downstream
é @ Examination angles are generated in 1° increments

Examination Sensitivity: 42.0dB 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 / 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 calibration of the Axial probe Station B
were completed before the Circ scans were started.

The applicable Calibration Data Shests are listed below: \
RCS SDC Axial; RCS SDC Circ1; RCS SDC Circ2 & RCS SDC Circ3 S

BSD-C-2001

Examiner: oo oi i« mcDonald E—OIFADP*  Level: 11 Date: 4/19/2008

Examiner: Samuel T. Sharp - A W T Level: II Date: 4/19/2008
. h
Sl Review: John J. Hayden % 9, W\ Leve! ITI 04/19/08 8
N
W_/ Jii ‘//ar/ 08 N
g

‘%Z BEEET g 4 M

poday uoneunuexy
JOM leuld 8LYZ



ﬁ Structural Integrity Associates, Inc.

Report # RCS SDC WOL; WBM-DM; & WBM-SM
Page 2 of 1O

PHASED ARRAY ULTRASONIC EXAMINATION RECORD

Examination Data Sheet No.: RCS Shutdown Cooling-WBM-SM

Calibration Data Sheet No.: See Comments Section

Date: 4/19/08 Time: 1239 to0 1330

Plant: Milistone |Unit: 2 [Procedure No.: SI-UT-126 | Revision: 3 Examination Scans Performed Yes | No
Component: RCS Shutdown Cooling Nozzle Weld Overlay (Weld: BSD-C-2003) (1) Axial (Facing Downstream}) X ]
Component Configuration: Safe End-to-Pipe [Weld Overlay No.: WOL-BSD-C-2001 (2) Axial (Facing Upstream) [} 1
Weld Overiay Reglons: |Overlay, Weld and Base Material (Outer 25%) Safe End-to-Pipe (3) Circumferential (Clockwise Flow") % O
Examination Surface:  |Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise ) = O
Weld Overlay Thickness: Station B: 0.635 Inch Axial , Circumferential  |Notes;
Station C: 0.8875 Inch e throu%m 84°@ | 0e through 70° @ As viewed facing downstream
é 2 Examination angles are generated in 1° increments
Examination Sensitivity: 42.0 dB 40.0 dB

Comments:

examinations.

Axial scans and final calibration of the Axial probe
were completed before the Circ scans were started.

The applicable Calibration Data Sheets are listed below:
RCS SDC Axial: RCS SDC Circt: RCS SDC Circ2 & RCS SDC Circ3

No suspected flaw indications were observed during the examinations. The examination gain was adjusted to maintain the procedure-specified baseline noise
leve! from §% 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. 93.5% coverage of the Code-reguired volume was achieved during the

Station A Station C

‘ _ | ‘ Station B

NN RN RN

BSD-C-2001 BSD-C-2003

Examiner: p.nyall K. McDonald RIS Level:

Examiner: Samuel T. Sharp -« £ roneace’ o Level:

St Review: John J. Hayden %9 WLevel:

Bl Piia

SBL I #rz Y2

II Date: 4/19/2008
I Date: 4/19/2008 o
Q
I Date: 04/19/08 oa
? es
oo 3
X
&3

TOM |BUlS 8LYHC




ﬁ Structural Integrity Associates
ULTRASONIC PHASED ARRAY CALIBRATION RECORD 2R18 Final WOL

Report # RCS SDC WOL; WBM-DM; & WBM-SM
Page g of _{D

Examination Report

Customer:[Welding Services Inc.

Catibration File Name:|RCS SDC Axial Page 29 o156

Plant/Unit:[Milistone Unit 2

Procedure No:lSi-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: 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 OD: 16.2
Instrument Search Unit Integral Cable
Manufacturer: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serlal Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element - Transmit: 0
Frequency (MHz): 2.0 fnactive Element - Receive: 0
Calibration Data Files

Focal Law:]ML_AX_RCS SDC_187mmOD_39mmHP.L.aw

Angles Generated:|0° through 84° (1° Increments) Wave Mode: Longitudinal
Set-up File:|RCS_SDC Ax 39.0ps Focal Sound Path:}39 mm
Couplant / Batch  Soundsafe / 06120A Calibration Block({s): SI-13-AX-01
Calibration Reftector 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 SDH 80° 82 20.0 dB oomec  |Base Material of the Dissimilar Metal
050" Deep SDH|___70° 85 | a40dp | oowe jNozzieto-Safe End and the Stainless
1.00” Deep SDH| __ 60° 80 | 440dB e el vate “ipe weld.
1.20” Deep SDH 45° 85 37.0 dB 0awsee  leactive Element Checks performed at
1.00” Deep SDH| 0° 89 31.0dB 03psec |initial and final Cal Checks
Calibration Parformed Examiner Level Date - Time
Initial: | Randall K. McDonald W n 4/19/08 0914
Final: | Randall K. McDonald W I 4/19/08 1259
Reviewed: | | | ovden % Q Vs I 04/19/08
# J

SI&E Review

gl L L

AT 4fufos

Date: 4/20/08
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ﬁ Structural Integrity Associates
ULTRASONIC PHASED ARRAY CALIBRATION RECORB ;mination Report

Report # RCS SDC WOL,; WBM-DM; & WBM-SM

Page & of

1o

2R18 Final WOL

Paae 30.qf 56

Customer:|Welding Services Inc.

Calibration File Name:

RCS SDC Cire1

Plant/Unit:}Millstone Unit 2

Procedure No:

SI-UT-126, Rev.3

Component/System:]RCS Shutdown Cooling Nozzle WOL

Wedge
Manufacturer: Sl Refracted Angle Verification
Model: 8.1" Radius WOL Focal Law Angle | Measured index
Material: Rexolite ' Angle Offset
Velocity: 0.228 X 10° infsec 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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Iinactive Element- Transmit: 0
Frequency (MHz): 2.0 Inactive Element — Recieve: 0
Calibration Data Files
Focal Law:JML_CIRC_RCS_SDC WOL Z1&3 187mmOD 25mmHP.Law
Angies Generated:|0° through 70° (1° Increments) Wave Mode: Longitudinal

Set-up File:[RCS SDC Circt 25.0ps

Focal Sound Path:] 256 mm

Couplant / Batch  Soundsafe / 06120A

Calibration Block(s): S|-13-Circ-01

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 520 82 35.5 dB 13pmec eld Overlay material.
”» Daap o 13
080 SOH] - 80 35.5dB . IActive Element Checks performed at
|Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time
nitial: | pardall K. McDonald P NIEEAD= I 4119108 0756

Final:

Randall K. McDonald W

I

4/19/08 1318

Reviewed:

John J. Hayden

SVXPYIA

m

04/19/08

SI QE Review ~
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L
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’ Date: 4/20/08
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ﬁ Structural Integrity Associates

Report # RCS SDC WOL; WBM-DM; & WBM-SM
Page & of_}O

ULTRASONIC PHASED ARRAY CALIBRATION RECORD. i rireser

amination Report

Customer:|Welding Services Inc.

Calibration File Name:|RCS SDC Circ2

Plant/Unit:[Millstone Unit 2

Procedure No:|SI-UT-126, Rev.3

Component/System:]RCS Shutdown Cooling Nozzle WOL

Wedge
Manufacturer: Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | &
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 18
Instrument Settings: Electronic Record Connectors: | Hypertronics / OmniScan
Search Unit
Manufacturer: GE Element Length: 270 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
Frequency (MHz): 2.0 inactive Element — Receive: 0

Calibration Data Files

Focal Law:JML_CIRC _RCS SDC_WOL Z2 187mmOD_33mmHP Law

ngles Generated:|0° through 70° (1° Increments)

_A.J___:E__a

Wave Mode: Longitudinal

Set-up Flle:]RCS SDC Circ2 33.0ps

Focal Sound Path:] 33 mm

Couplant / Batch  Soundsafe / 06120A

Callbration 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 Zone 2 of the Weld
0.60” Deep SDH 51° 85 35.0 dB T3mec  |Overiay material.
" 1.3
1.00" Doep SDH| Ar° &4 38.048 = *Active Element Checks performed at
Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time
Initial: | Rangall K McDonald - MEADS I 4119/08 0804
Final: Randall K. McDonald W II 4/19/08 1324
Reviewed: | John J. Hayden %9 ] ; I 04/19/08

SI QE Review z il //’7 ]

+fa1[0B

Date: 420108 /%,[ St O 4225




ﬁ Structural Integrity Associates Repart# RCS SDC WOL; WBM-DM; & WEM-SM
ULTRASONIC PHASED ARRAY CALIBRATION RECORp 2R!8 Final WOL

xamination Report

Customer:|Welding Services Inc. Calibration File Name:JRCS SDC Circ3 "
Plant/Unit:Millstone Unit 2 Procedure No:|SI-UT-126, Rev.3
Component/System:|RCS Shutdown Cooling Nozzle WOL
Wedge
Manufacturer: Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB ‘Inactive Element- Transmit: 0
Frequency (MHz): 2.0 Inactive Element - Recieve: 0
Calibration Data Files
Focal Law:]ML_CIRC_RCS_SDC_WBM_187mmOD 42mmHP.Law
Angles Generated:|0° through 70° (1° Increments) Wave Mode: Longitudinal
Set-up File:[RCS SDC Circ3 42.ops Focal Sound Path:| 42 mm
Couplant/ Batch  Soundsafe / 06120A Calibration Block{s): S|-13-Circ-01
Callbration 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 485° 86 36.5 dB Tawec |Material of the Dissimilar Metal Nozzle-
1.00" Doop SOR| 467 % | 3B5as | 5==—[to-Safe End and the Stainless Steel Safer
End-to-Pipe weld.

*Active Element Checks performed at
initial and final Cal Checks
Calibration Performed Examiner Level Date - Time

Initial: | garaai K McDonaid PG I 4119108 0807
Final: | por il K McDonald B YGAD I 4119/08 1332

Reviewed: | John J. Hayden %9? s ‘ m 04/19/08

SIOE Review , 2 (77 /5 - Date: 4/20/08 /%'[_ Mo a7 §-PTF




Dominion Nuclear Cannecticut - Millstone Unit 2

RCS SHUTDOWN COOLING NOZZLE

Weld # BSD-C-2004

L 6.6 % OF THE EXAM VOLUME
8.54° radius
(13.08" OD) IS NOT COVERED
RCS Shutdown Cooling Nozzle Examination Data
Examination Region Setup Name Date; 4/19/2008
Axial Scan — WOL Zone 1,2 & 3 - ors| Samuel T. Sharp &
Examinets:| 2 andall K. McDonald
Axial Scan - WBM DM Weld RCS SDC Ax 39 Start Time: 12:39PM
Axial Scan — WBM SE Weld Finish Time; 13:30 PM
Circ Scan— WOL Zone 1 & 3 RCS SDC Circl 25 Scan Sensitivity - Axial: 42.0dB
Circ Scan~ WOL Zone 2 RCS SDC Circ2 33 Scan Sensitivity - Circ: 40.0dB
Circ Scan —~ WBM DM Weld
RCS SDC Circ3 42

Circ Scan— WBM SE Weld

Report # RCS Shutdown Cgoling WOL, WBM-DM; & WBM-SM
Page of

: WOL Volume

E. 15 Weld/Base Material Volume

6.38" radius

(12.76" OD)
6.5 % OF THE EXAM

VOLUME IS NOT COVERED

* Value from previous data

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

dimensions.

SIQEReview g7 0 L7/ Date: 4720108

Examiner: Lo oK McD W Lavei: I Date: 4/19/200¢
Examiner: Semuel T. Sharp . Level: I Date: 4%/2005

e e—
SiReview: John J, Hayden %%%,&.\ Levet: Date: ,5@@8
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Dominion Nuclear Connecticut - Mitlstone Unit 2 Repott # RCS Shutdown Cooling WOL; WBM-DM; & WBM-SM

Page Q of
RCS Shutdown Cooling Nozzle WOL
1.8% Not Covered Station A: 0.9275" ‘ Station C: 0.8875" Station B: 0.635"
| ; ;
o-ar . vy L, L 1 Gl
-2 : ——..: 0.5 :ﬁ'—- 1.53 ——’; 0.5 , : NotIn exam
; : ! : : : H 8.02° ! volume
H ' ' 1 ! 1 O L .
i b b o i, 209090909090 AREbabhetey f"
b 121" [ 126"
S5 weld
DM weld . N
6.8% Not Covered 8.5% Net Covaered Vaiue from previous data

The PSI examination of the weld overlay materlal was conducted in one zone which was 11.81" width X 0.9275 deep ~ {6.02 X0.33/2) = 8.78 Sq inches. The clrcumferential scanning direction was limited on the
nozzle end for an area of 0.67" width X 0.46" deep = 0.308 Sq Inches. Each circ scan is assigned a weight factor of 0.25. The imitation divided by the total material mulitied by 0.5 weight factor provides examination

coverage of 98.4%. .

The 1S examination of the DM weld overtay and % T of the Base material was conducted in one zone which 1+1.53" wide X (0.8275" + 0.355 *} deap = 3.24 Sq inches for the entire DM circumference. Due to the
jack of a qualified examination method for cast stainless steel there I8 an examination limitation of 0.3557 X 0.60" + (.20 X 0.355" /2) which is equal to0 0.213 Sq inches. The limitation divided by the total material
providas examination coverage of 93.4%.

Tha IS1 examination of the 88 waeld overlay and % T of the Base material was conducted in one zone which 1+1,24" wide X (0.8875" + 0.315) deep = 2.69 Sq Inches for the entire SS circumference. Due to the lack

of a qualified examination method for cast stainiess steel there is an examination limitation of (0.316 X 0.50%) + (0.315" X 0.11*/ 2) which is equal 10 0.175 Sq Inches.
The Bmitation divided by the total material provides examination coverage of 93.5%.

The examination of the cast stainless material was performed as a “best effort” using current technology. Above sketch s not to scals, piease ses actual contours for actual surface

dimensions.

Examiner; Randall K. McDonald w Level: 4 Date:  4/15/2008
: = u
Examiner; Semuel T. Starp . - mwwt? 285 Level: 11 Date: 4/19/2008 §
=3
SIRevisw: John J. Hayden %9%’&\ Lavel: 1M Dste: 04/21/08 S
£ =
39
Y
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2R18 Final WOL
Examination Report

Xo-22 S ay .h“% V\L\\W‘

5 = 1

Page 35 of 56

Y b ald 4 n$s o
ﬁ“—-‘k /
>y
> s &
L ﬂW}U‘_ T ¥ Ri
70
g
onaraﬁ_J QQ i ¢
A o
oy 2 sovadod [
w510 =
\ ';1 A o
(N W ol o
w0

QF 32T #8sd
INS-IWEM % TNG-AEM “TOM F8100D umopinyg SN # HodsY 2 WU BUOISIIYY - INdBLUCYD JB9dnN uoilwod



Report # RCS Surge WOL; WBM-DM; & WBM-SM
Page { of {{

ﬁ Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
Examination Data Sheet No.: RCS Surge WOL

Calibration Data Sheet No.: See Comments Section

Date: 4/22/08 Time: 0041toc 0133

Plant: Millstone jUnit: 2 [Procedure No.. SI-UT-126 [ Revision: 3 Examination Scans Performed Yes No
Component: RCS Surge Nozzle Weld Overlay (1) Axial (Facing Downstream) X [}
Component Configuration: Nozzle-to-Safe End ]Weld Overlay No.: WOL-BPS-C-1001  |(2) Axial (Facing Upstream) X o
Weld Overlay Regions: [Weld Overlay Material (3) Circumferential (Clockwise Flow'") X O
Examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterciockwise ) X m|
Weld Overlay Thickness: Station A: 0.915. Inch Axial > Circumferential  [Notes:

Station B: 0.730 Inch 0° through 84° o° thrm%h 70° @ tzl)) As viewed facing downstream .

Station C: 0.950 Inch Examination angles are generated in 1° increments

Examination Sensitivity: 45dB 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 / coupling effectiveness during the examination. 100% coverage of the Code-required votume was achieved during the

examinations. Station A )
StationC  giation B

Circ scans and final calibration of the Circ probe
were completed before the Axial scans were started.

> _

BPS-C-1001 BPS-C-1003

The applicable Calibration Data Sheets are listed below:
RCS Surge Axial; RCS Surge Circt; & RCS Surge Circ2

Examiner: Clay Suhler % d&é.\ Level: II  Date: 4/22/08

Examiner: oo i priey  ° E bn Level: Il Date: 4/22/08 .
2 r
Si Review; JonnJ. Hayden (; / 9 Vgedon,  Level: T Date: 0422008 »3 32
| S5
T ghka Sht
1/23/08 )4~ Hz Y 24-08 o8=

[5)]

oA



Report # RCS Surge WOL; WBM-DM; & WBM-SM
Page 2. of (O

ﬁ Structural Integrity Associates, Inc.

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

Calibration Data Sheet No.: See Comments Section

Date: 4/22/08 Time: 0041100133

Plant: Milistone {Unit: 2 {Procedure No.: SI-UT-126 r Revision: 3 Examination Scans Performed Yes No
Component: RCS Surge Nozzle Weid Overlay (Weld: BPS-C-1001) (1) Axial (Facing Downstream) D3] ]
Component Configuration: Nozzle-to-Safe End IWeld Overlay No.: WOL-BPS-C-1001 (2) Axial (Facing Upstream) X |
Wold Overlay Regions: |Overlay, Weld and Base Material (Outer 25%) Nozzle-to-Safe End _|(3) Circumferential (Clockwise Fiow"") X O
Examination Surface:  [Surface of Weld Overiay Examination Angles (4) Circumferential (Counterclockwise ) X O
Weld Overlay Thickness: Station A; 0.915 Inch Axial Circumferential  {Notes:
Station C: 1.000 Inch 0° thro&% 84°@ | o thro&%h 70° @ (‘2‘)7 As viewed facing downistream
Examination angles are generated in 1° 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 / coupling effectiveness during the examination. 92.0% coverage of the Code-required volume was achieved during the
examinations.

Circ scans and final calibration of the Circ probe Station A
were completed before the Axial scans were started.

Station C

Station B

The applicable Calibration Data Sheets are listed below:

RCS Surge Axial; RCS Surge Circ1; & RCS Surge Circ3 i X tgsw

BPS-C-1001 BPS-C-1003

Examiner: £ : :
xaminer: o o hier % 0&4\ Level: II Date: 4/22/08

Y
: T F . . AN
Examiner: o .+ Briey (K€ f;dkﬁ»\ Level: II Date: 4/22/08 533
John J. Hayden 8557
SI Review: d % 9' %ﬁ‘m Level: III Date: 04/22/08 Sk
[ )

yﬂ,dfzz Yoafos Hht #oscr oo




Repott # RCS Surge WOL; WBM-DM; & WBM-SM
Page 3 of {O

g Structural Integrity Associates, Inc.

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

Calibration Data Shest No.: See Comments Section

Date: 4/22/08 Time: 0041 {0 0133

Plant: Millstone [Unit: 2 |Procedure No.: SI-UT-126 | Revision: 3 Examination Scans Performed Yes | No
Component: RCS Surge Nozzle Weld Overlay (Weld; BPS-C-1003) (1) Axial (Facing Downstream) < O
Component Configuration: Safe End-to-Pipe IWeId Overlay No.: WOL-BPS-C-1001 (2) Axial (Facing Upstream) X 0
Weld Overlay Regions: |Overlay, Weld and Base Material (Outer 25%) Safe End-to-Pipe (3) Circumferential (Clockwise Flow!") O
Examination Surface:  {Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise ") X |
Weld Overlay Thickness: Station B: 0.713 Inch Axial Circumferential  |Notes:
Station C: 1.000 inch 0° throu%m 84° @ 0° thro%h 70°@ ‘2')’ As viewed facing downstream
Examination angles are generated in 1° 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 / coupling effectiveness during the examination. 88.0% coverage of the Code-required volume was achieved during the

examinations. Station A Station C ,
vL Station B

Circ scans and final calibration of the Circ probe e
were completed before the Axial scans were started. o S - ;

The applicable Calibration Data Sheets are listed below: e zf:w

RCS Surge Axial: RCS Surge Circ1: & RCS Surge Circ3 BPS-C-1001 BPS-C-1003

Examiner: . ouher ey j(é_\ Level: II Date: 4/22/08

Examiner: Robert Briley (‘ 6“}9’\ Level: II Date: 4/22/08 gw
John J. Hayden 22
Sl Review: Y % Q Level: I Date: 04/22/08 g5%
‘ gt 8 ‘?g’

oo
W JE pajes zfé-z Heecr 42908 g8 9



ﬁ Structural Integrity Associates Report# RCS Surge WOL; WEM.PM; & WEM-SM

2R18 Final WOL

ULTRASON’C PHASED ARRAY CALIBRA TION RECORD‘amination Report

Page 39 of 56

Customer:{Welding Services Inc. Calibration File Name:|RCS Surge Axial
Plant/Unit:[Milistone Unit 2 Procedure No:[SI-UT-126, Rev.3
Component/System:]RCS Surge Nozzle WOL
Wedge
Manufacturer: Sl Refracted Angle Verification
Model: 8.1" Radius WOL Focal Law Angle | Measured index
Material: Rexolite Angle Offset
Velocity: 0.228 X 10° infsec 60° 60° 0.45 inch
Wedge Angle: 16° 45° 47° 0.50 Inch
Scan Direction: Axial 30° 33° 0.60 inch
Wedge Nominal OD: 16.2"
Instrument Search Unit Integral Cable
Manufacturer: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 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_AX_RCS_Surge_195mmOD_46mmHP.Law
Angles Generated:]0° through 84° (1° Increments) Wave Mode: Longitudinal
Set-up File:IRCS Surge Ax 46.0ps Focal Sound Path:| 46 mm
Couplant / Batch Soundsafe / 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 Angle Delay  |Weld Overlay Material and the Weld and
0.10” Deep SDH 80° 85 43.0 dB o3isec  |Base Material of the Dissimilar Metal
0.50" Deop SDH| __70° 84 | asbdp | ewe |NozzieloSafe Bndand the Stainless
1.00” Deep SDH| _ 60° 86 | 43.50B LI na-io-Tipe weld.
1.20” Deep SDH| 45° 84 37.0dB SO0 IxActive Element Checks performed at
1.00” Deep SDH| 0 85 31.0dB 03weclinitial and final Cal Checks
Calibration Performed Examiner Level Date - Time
it | o ), I 4/21/08 @ 2020
Final: i & n | 42208 @0219
Clay Suhler
Revieweg: | 10" < Hayden m 04/22/08

y z e Sk picr Sionf



ﬁ Structural Integrily Associates Repar 4 RCS Surge WOL; WM DM & WEM-SM

2R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECORDaination Report

Page 40 of 56

Customer:|Welding Services Inc. Calibration File Name:{RCS Surge Circ1
Plant/Unit:]Millstone Unit 2 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 55° 54° 0.44 inch
Woedge Angle: 16° 45° 45° 0.50 Inch
Scan Direction: Circ 30° 30° Q.58 inch
Wedge Nominal OD: 16.2"
Instrument Search Unit Integral Cable
Manufacturer: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Modoel: OmniScan MX Length: | 8
Serial Number: QOMNI-1643 Connectors: | Hyperfronics
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: { 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: 115-000-405 Elements {Secondary Axis); 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0
Frequency (MHz): 2.0 Inactive Element - Recieve: 0

Calibration Data Files
Focal Law:]ML_CIRC RCShSurge WOL 7183 185mmOD_18mmHP.Law

Angles Generated:}0° through 70° (1° Increments) _ Wave Mode: Longitudinal
Set-up File:]RCS Surge Circ1 18.0ps Focal Sound Path:{ 18mm
Couplant/ Batch Soundsafe / 06120A Calibration Block(s): SI-13-Circ-01
Calibration Refloector Data |Comments:
Calibration Roference |% FSH| Ref.Galn | Wedge plies for the circumferential
Reflector Angle Delay |examination of Zones 1 and 3 of the
0.50" Deep SDH 52° 85 33.0 dB 0.6 psec Weld Overlay material.
0.90” o 17 baeo
Deep SDH| 48 85 38.5d8 “Active Element Checks performed at

Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time

Clay Suhler 1)
Initial: & II 4/21/08 @ 1920

Final: %@j(é_\ i 4122108 @ 0232
Clay Suhler e

John J. Hayden

Reviewed: %%ﬂ ; : m 04/22/08

M TE ffafos Shdawe poccr #24F



ﬁ Structural Integrity Associates
ULTRASONIC PHASED ARRAY CALIBRATION RECORD ™" Faue 41 o 26

Report # RCS Surge WOL; WBM-DM; & WBM-SM
Page (5 of {0

2R18 Final WOL

C | g

Plant/Unit:|Millstone Unit 2

ustomer:|Welding Services Inc.

Calibration File Name:|RCS Surge Circ2

Procedure No:|SI-UT-126, Rev.3

Component/System:|RCS Surge Nozzle WOL

Wedge
Manufacturer; Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8'
Serial Number: OMNI-1643 Connectors: | Hypertronics
Phased Array Module: | OMNI-M-PA32 / 128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Type: | 32 conductor, 38 gauge coaxial
Software Revision: 14R3 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: 115-000-405 Elements {Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0
Frequency (MHz): 2.0 Inactive Element — Recieve: 0

Calibration Data Files

Focal Law:{ML CIRC RCS_Surge WOL_Z2_195mmOD_4tmmHP.Law

Angles Generated:Jo° through 70° (1° Increments)

Wave Mode: Longitudinal

Set-up File:|RCS Surge Circ2 41.0ps

Focal Sound Path:] 41 mm

Couplant/ Batch  Soundsafe / 06120A

Calibration Block(s): SI-13-Circ-01

Calibration Reflector Data |Comments:
Calibration Reference |%FSH] Ref.Gain | Wedge plies for the circumferential
Reflector Angle Delay [examination of Zone 2 of the Weld
0.60” Deep SDH 30° 85 31.0 dB cemec  [Overlay material.
1.00” Deep SDH| A7° 85 37.5dB 21 psec
*Active Eiement Checks performed at
Initial and final Cal Checks
Calibration Performed Examiner_ Level Date - Time
T o) I 4/21/08 @ 1925
Finat: | Giay Suhir %@ 1 4/22/08 @ 0224
Reviewed: | John J. Hayden M I 04/22/08
WMK—/ /Y
A R



ﬁ Structural Integrity Associates

Report # RCS Surge WOL; WBM-DM; & WBM-SM

Page 7 of __[_gR

ULTRASONIC PHASED ARRAY CALIBRATION RECORD

18 Final WOL
Examination Report
Page 42 of 56

Customer:[Welding Services inc.

Calibration File Name:}RCS Surge Circ3

Plant/Unit:[Millstone Unit 2

Procedure No:[S|-UT-126, Rev.3

Component/System:|RCS Surge Nozzle WOL

Wedge
Manufacturer: Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Modet: OmniScan MX Length: | &
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 Elements (Secondary Axis): 2
Receive Serial Number: 01PNJB Inactive Element- Transmit: 0
Frequency (MHz): 2.0 Inactive Element — Recleve: 0
Calibration Data Files

Focal Law:JML_CIRC_RCS Surge_ WBM_195mmOD_48mmHP.Law

Wave Mode: Longitudinal

Angles Generated:|0° through 70° (1° Increments)
Set-up File:JRCS Surge Circ3 48.0ps

Focal Sound Path:] 48 mm

Couplant / Batch Soundsafe / 06120A

Calibration Block(s): SI-13-Circ-01

Calibration Refiector Data Comments:
Calibration Reference ]% FSH| Ref. Gain Wedge |Applies for the circumferential
Reflector Angle Delay [examination of Weld and Base Material
1.00” Deep SDH 45° 85 35.5 dB 18mec  fof 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
nitiag: | C Suner )7 n | 2108 @ 1928
i %@ 1 4122/08 @ 0236
Final: | clay Suhler
Reviewed: | John J. Hayden I 04/22/08
P 42408




Dominion Nuclear Connecticut - Millstone Unit 2

Report # RCS Surge WOL, WBM-DM; & WBM-SM

Page of (O
WOL Volume
RCS SURGE NOZZLE :
: i Weld/Base Material Volume
tq-—-—-— ZONE 1 »} ZONE 2 — ZONE3 ——————
‘ i"""‘"‘"""--::-»-»--~.-._“__“
100t : : e,

; 12 : : ' Tl

: ; ‘ 107 :

' ; : v E

S X
X i ») W o
_______ g R G e e W SRS i R
Y4 3
v4 126" 33 126"
\A Y
R Yy Yerid
ot \‘ »h 4
. A - _ .
6.7%radius =TT Weid # BPS-C-1003
(13.58" OD) Weld # BPS-C-1001
6.37" radius
8% NOT EXAMINABLE (12.74" OD)
12% NOT EXAMINABLE
* Value from previous de
RCS Surge Nozzle Examination Data
Examination Region Setup Name Date:: 4/22/2008
Axial Sean —WOL Zone 1,2 & 3 Examiners:|  Clay Subler &
Robert Briley
Axial Scan -WBM DM Weld  { RCS Surge Ax 46 Start Time: 0041 Examiner: cyay sunter Ly O ot Level: I  Data: 4/2212008
: Examiner: _Robert Briley ] Leval: II  Date: 4/22/2008
-W ini ime: ¢
Axial Scan - WBM SE Weld Finish Time: 0133 SlReview: _John J. Hayden Level: _II  Date:
Circ Scan— WOL Zone t & 3 RCS Surge Circl 18 Scan Sensitivity - Axial: 450 dB
. A — W oyfard

Circ Scan — WOL Zone 2 RCS Surge Circ2 41 Scan Sensitivity - Cire: 440dB —

Circ Scan ~ WBM DM Weld

RCS Surge Cire3 48
Circ Scan ~ WBM SE Weld

bl o
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Dominion Nuclear Connecticut - Millstone Unit 2 Report # RCS Surge WOL; WBM-DM; & WBM-SM
Page ﬁ_of [e)

RCS Surge Nozzle WOL

Station A: 0.810” Station C: 1.000" Station B: 0.71%"

Not in exam volume :

% : K i oo
: 1 : Not in exam volume
: i ; ik i ol
TRIINN ) ) SRR
A i T NI i . B ?
MO ‘ol-;g|:"-" . -T. E .~ 2 ‘\‘ QN 7’:54—0.07‘
A ' ' NN 126"+
AD"*
~ f 3 - o e e i e S g e Celh S A RN L et B A e b i o S S e
e e B 1007 §5 weld BPS-C-1003
- 8% Not Covered * Value from previous data

The IS| examination of the DM weld overlay and % T of the Base material was conducted in one zone which 1+1,51" wide X (1.2" + 0.35 *) deep —( (2.51X 0.18/2) + (1.73 X 0.29/2)) = 3.41 Sq
inches for the entire DM 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" /2 ) which is
equal to 0.258 Sq inches. The limitation divided by the total material provides examination coverage of 92.0%.

The (S| examination of the SS weld overlay and % 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 0.25/2)) = 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 0.50") + (0.325" X 0.07" / 2)} which is equat to
0.348 Sq inches.

The Iimitation divided by the total materfal provides examination coverage of 88.0%,

The examination of the cast stainless material was performed as a “best effort” using current technology. Above sketch Is not {0 scale, please see actual contours for actual surface

dimensions.
%QA Level: I  Date: 4/22/2008

Examiner:
Clay Suhier

m
A N N b3
v U [N
Examiner: Robert Briley ( M {3 B’u'&'H\ Level: II  Date: 4/22/2008 - g A
+ A n g 0
Q =
S1Rovigw; JohnJ.Hayden Leve:: Il Date: 0412208 °g3
Q
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ﬁ Structural Integrilty Associates, Inc.

Report # RCS Safety Injection sht 44 WOL, WBM-DM; & WBM-SM

Page | of f]

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: 2120 to 2225

Station C: 0.955 Inch

o 0| = »
Station B: 0.6925 Inch | © *hm"%‘ 83 0° through 70° @

Examination Sensitivity: 45.0dB 44.0 dB

As viewed facing downstream

) Examination angles are generated in 1° increments

Plant: Millstone [Unit: 2 [Procedure No.: SI-UT-126 | Revision: 3 Examination Scans Performed Yes | No
Component: RCS Safety Injection sheet 44 Nozzle Weld Overlay (1) Axial (Facing Downstream) X O
Component Configuration: Nozzle-to-Safe End  |Weld Overlay No.; WOL-BSI-C-2001 (2) Axial (Facing Upstream) X ]
Weld Overlay Regions: |Weld Overlay Material " }(3) Circumferential (Clockwise Flow'") X 1
Examination Surface: Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise ) ]
Weld Overlay Thickness: Station A: 0.98. Inch Axial Circumferential  |Notes:

Comments:

examinations.
Station A

Station C

Station B

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. 100% coverage of the Code-required volume was achieved during the

The applicable Calibration Data Sheets are listed below: il /)/27447;,,,,,,,,,,,,,}4;,,,,:,//,/”/.,,/,;; . .
RCS Safety 44 Axial 1; RCS Safety 44 Axial 2; R BS1-C.2003
RCS Safety 44 Circ 1; & RCS Safety 44 Circ 2 BSI-C-2001
iner: & : :
Examiner: . < hier % GZ(A,\ Level: II Date: 4/25/08 _
x
) el E . . 3%
o BrdR Level: I Date: 4/25/08 722
Sl Review: John Hayden %9, Voo Level: III Date: 04/26/08 5 §, B
124 v o @ E
ad 0
oAar

Dorpston Restens o T, bwﬂﬁ—— suf2to[ 2002




Report # RCS Safety Injection sht 44 WOL; WBM-DM; & WBM-SM
Page 2 of [

g Structural Integrity Associates, Inc.

PHASED ARRAY ULTRASONIC EXAMINATION RECORD
' Examination Data Sheet No.: RCS Safety injection Sht 44-WBM-DM

Calibration Data Sheet No.: See Comments Section

Date: 4/25/08 Time: 2120to 2225

Plant: Millstone [Unit: 2 [Procedure No.: SI-UT-126 | Revision: 3 Examination Scans Performed Yes | No
Component: RCS Surge Nozzle Weld Overlay (Weld: BSI-C-2001) (1) Axial (Facing Downstream) 4 g
Component Configuration: Nozzle-to-Safe End IWeId Overlay No.: WOL-BS]-C-2001 (2) Axial (Facing Upstream) El
Weld Overlay Regions: |Overlay, Weld and Base Material (Outer 25%) Nozzle-to-Safe End  [(3) Circumferential {Clockwise Flow™) = O
Examination Surface:  [Surface of Weld Overlay Examination Angles (4) Circumferential (Counterclockwise ) X O
Weld Overlay Thickness: Station A: 0.98 Inch Axial \ Circumferential  |Notes:
Station C: 0.955 Inch 0° throu%? 83°@ | 9o through 70° @ ) As viewed facing downstream .
Examination angles are generated in 1° 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 / coupling effectiveness during the examination. 92.2% coverage of the Code-required volume was achieved during the
examinations. Station A

Station C

Station B

_+

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 Circ 3 BSI-C-200

,,,,,,,,,,,,,,,,,,,, 70
7277 7

BSI-C-2003

Examiner: . o hier /@@0&4\ Level: 1II Date: 4/25/08

Examiner: o\ ert Briley (o 6“’9\ Level: II  Date: 4/25/08 EE

SIReview: John Hayden %9%‘,&\ Level: I Date: 04/26/08 851
N2

S =




Report # RCS Safety Injection sht 44 WOL WBM-DM; & WBM-SM
Page 3 of {(

g Structural Integrity Associates, Inc.

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

Calibration Data Sheet No.: See Comments Section

Date: 4/25/08 Time: 2120 to 2225

Plant: Milstone [Unit: 2 [Procedure No.: SI-UT-126 | Revislon: 3 Examination Scans Performed Yes | No
Component: RCS Safety Injection sheet 44 Nozzle Weld Overlay (Weld: BSI-C-2003) (1) Axial {(Facing Downstream) X N
Component Configuration: Safe End-to-Pipe |Weid Overlay No.: WOL-BSI-C-2001 (2) Axiat (Facing Upstream) X ]
Weld Overlay Regions: |Overlay, Weld and Base Material (Outer 25%) Safe End-to-Pipe (3) Circumferential (Clockwise Flow") X ]
Examination Surface:  [Surface of Weld Overlay Examination Angles {4) Circumferential (Counterclockwise ) X O
Weld Overlay Thickness: Station B: 0.6925 Inch Axial Circumferential  [Notes:
Station C: 0.955 Inch 0° throu&r]\ 83°@ | 0o through 70°@ |7 As viewed facing downstream
@ Examination angles are generated in 1° increments
Examination Sensitivity: 45,0 dB 440 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 / coupling effectiveness during the examination. 93.9% coverage of the Code-required volume was achieved during the

examinations.
Station A

¢ Station C Station B

The applicable Calibration Data Sheets are listed below: BT
RCS Safety 44 Axial 1; RCS Safety 44 Axial 2; e //////////
RCS Safety 44 Circ 1; RCS Safety 44 Circ2; & RCS Safety 44 Circ 3 BSI- c-2oo BSI-C-2003

. o . .
Examiner: Clay Subler % %(4_\ Level: II Date: 4/25/08

m
Examiner: _ - Briey (s Bl Level: II Date: 4/25/08 35
N g 0
Si Review: John Hayden %9% Level: I Date: 04/26/08 i%i
D;wwuo« Qc\nu A Y N D&Mr} ‘ﬁ".:o__ c\[{zbl‘zwa %%S



ﬁ Structural Integrity Associates
ULTRASONIC PHASED ARRAY CALIBRATION RECORD xanination Report

Report # RCS Safety 44 WOL; WBM-DM; & WBM-SM

Page £ of (1

2R18 Final WOL

Pagae.49.0f56

Calibration File Name:|RCS Safety 44 Axial 1

Customer:|Welding Services Inc.
Plant/Unit:|Millstone Unit 2

Procedure No:|SI-UT-126, Rev.3

Component/System:IRCS Safety injection Nozzle Sheet 44 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 OD: 16.2"
Instrument Search Unit Integral Cable
Manufacturer: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hypertronics
Phased Array Module: | OMNI-M-PA32 / 128PR Intermediate Cable
PA Module Serial No.: QOMNI-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: 115-000-405 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_AX RCS_Safetyinj WOLZ1&2 192mmOD _47mmHP.Law

Angles Generated:]0° through 83° (1° Increments)

Wave Mode: Longg_udinal

Set-up File:[RCS Safety Ax1 47.0ps

Focal Sound Path:|47 mm

Coupiant / Batch  Soundsafe / 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 Angle Delay |Weld Overlay Material Zones 1 and 2
0.10” Deep SDH 80° 85 420 dB tapsec land the Weld and Base Matertal of the
0.50” Deep SDH 70° 85 44.5 dB tmeeJDissimilar Metal Nozzle-to-Safe End
1.00" Deop SDH| ___60° 83 | 43.0dB I e
1.20” Deep SDH| 45° 85 37.0dB Ol I«Active Element Checks performed at
1.20” Deep SDH| 0° 83 32.5dB 02usec  initial and finat Cal Checks
Calibration Performed Examiner Level Date - Time
Initial: ;
nitial | covert £, Briey (" EE M m | as08 @ 1926
Final: d
nal: | pobert . priey ("GN m | ans0s @236
John J. Hayden
Reviewed: y 11 04/26/08

DCramtion Rectew: 7Tl )w‘q I 50 of2ef002




ﬁ Structural Integrity Associates
ULTRASONIC PHASED ARRAY CALIBRATION RECORUDExamination Report

Report # RCS Safety 44 WOL; WBM-DM; & WBM-SM

K of Il
2R18 Final WOL

Page

_Page 50 of 56

Customer:|Welding Services Inc.

Calibration File Name:[RCS Safety 44 Axial 2

Plant/Unit:[Milistone Unit 2

Procedure No:|SI-UT-126, Rev.3

Component/System:jRCS Safety Injection Nozzle Sheet 44 WOL

Wedge
Manufacturer: S| 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° 0.80 inch
Wedge Nominal OD: 16.2°
Instrument Search Unit integral Cable
Manufacturer: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hyperironics
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: | 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: 115-000-405 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_AX RCS_Safetyinj WOLZ3 192mmOD_31mmHP.Law

Angles Generated:|0° through 83° (1° Increments)

Wave Mode: Longitudinal

Set-up File:JRCS Safety Ax2 31.0ps

Focal Sound Path:[31 mm

Couplant/ Batch Soundsafe / 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 Angle Delay |Weid Overlay Material Zone 3 and the
0.10” Deep SDH 80° 84 40.0 dB oOwec  |Weld and Base Material of the Stainless
0.40” Deep SDH 70° 85 41.5 dB 0.0 psac Steel Safe End-to-Pipe weld.
o.7o: Deep SDH]  60° 84 37.9dB o J*Active Element Checks performed at
0.90” Deep SDH 45° 83 33.5 dB 02wec  Mnitial and final Cal Checks
1.20” Deep SDH 0° 85 32.0dB 02 peec
Calibration Performed Examiner Level Date - Time
Initial: i E
Robert E. Briey (o E i I 4125/08 @ 1919
Final:
Robert E. Briley (oK E 2O n | ars08@2351
Reviewed: | JoM J- Hayden 11s 04/26/08

Darsaten Raoted T T 0, Dese gI_\—"pQ._ o&{h ofwo



ﬁ Structural Integrity Associates O g B ot L1 RN

2R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECORDxamination Report

Page 510f26
Customer:[Welding Services Inc. Calibration File Name:|RCS Safety 44 Circ 1
Plant/Unit:{Millstone Unit 2 Procedure No:{SI-UT-126, Rev.3
Component/System:[RCS Safety Nozzle WOL
Wedge
Manufacturer: ' Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | 8
Serial Number: OMNI-1643 Connectors: | Hypertronics
Phased Array Module: | OMNI-M-PA32 / 128PR Intermediate Cable
PA Moditile 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: 115-000-405 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_Safetylnj WOL Z1&3 192mmOD_18mmHP.Law
Angles Generated:[0° through 70° (1° Increments) Wave Mode: Longitudinal
Set-up File:|RCS Safety Circ1 18.0ps Focal Sound Path:] 18mm
Couplant / Batch  Soundsafe / 06120A Calibration Block(s): SI-13-Circ-01
Calibration Reflector Data |Comments:
Calibration Reference [%FSH] Ref.Gain | Wedge |Applies for the circumferential
Reflector Angle Delay lexamination of Zones 1 and 3 of the
0.50” Deap SDH 520 85 33.0 dB 0.5 pisec Weld Overlay material.
] o 0.5
0.90” Doep SOH| 48 8 380d8 = *Active Element Checks performed at
Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time
Initial: | Robert E. Briley Mé E»Lﬁ\ I 4/25/08 @ 1844
Final: | Robert E. Briley (Ma 5&9.\ It 4/25/08 @ 2334
04/26/08

Reviewed: | John J. Hayden

%QM\ 111
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ﬁ Structural Integrity Associates Report #RCS Safty 44 WOL. WL+ DM: & WBM-SM

2R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECORIDxamination Report

Page 52 of 56
‘ Customer:jWelding Services Inc. Calibration File Name:|RCS Safety 44 Circ 2
PlantlUnit:IMilIstone Unit 2 Procedure No:|SI-UT-126, Rev.3
Component/System:]RCS Safety Nozzle WOL
Wedge
Manufacturer: S Refracted Angle Verification
Model: 8.1" Radius WOL Focal Law Angle Measured Index
Material: Rexolite Angle Offset
Velocity: 0.228 X 10° infsec 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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | &
Serial Number: OMNI-1643 Connectors: § Hypertronics
Phased Array Module: | OMNI-M-PA32 / 128PR Intermediate Cable
PA Module Serial No.: OMNI-6088 Type: | 32 conductor, 38 gauge coaxial
Software Revislon: 1.4R3 Length: | 18
Instrurnent Settings: Electronic Record Connectors: | Hypertronics / OmniScan
Search Unit
Manufacturer: GE v 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
Frequency (MHz): 2.0 inactive Element — Receive: 0
Calibration Data Files
Focal Law:]ML_CIRC_RCS_Safetylnj WOL 22 192mmOD _26mmHP.Law
Angles Generated:|0° through 70° (1° Increments) Wave Mode: Longitudinal
Set-up Flle:|RCS Safety Circ2 26.0ps Focal Sound Path:| 26 mm
Coupilant / Batch  Soundsafe / 06120A Calibration Block(s): S)-13-Circ-01
Calibration Reflector Data |Comments:
Calibration Reference | % FSH| Ref.Gain | Wedge }Applies for the circumferential
Reflector Angle Delay |examination of Zone 2 of the Weld
0.80” Deep SDH|  51° 85 35.0 dB 12mec  JOveriay material.
ad o 0.4 pysec
1.007 Deep SDH] 46 8 38048 . *Active Element Checks performed at
Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time
Initial: | Robert E. Briley ('Mé E,“L)C}\ I 4/25/08 @1858
Final: | Robert E. Briley (\Mé %(}\ u 4/25/08 @ 2340
04/26/08
Reviewed: | John J. Hayden % 9 it

Doman tom, BRostews: T, Dum 5 70 ogleufreos
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2R18 Final WOL

ULTRASONIC PHASED ARRAY CALIBRATION RECORDxamination Report

LPage 53 of 56
Customer:jwelding Services inc. Calibration File Name:|RCS Safety 44 Circ 3
Piant/Unit:|Millstone Unit 2 Procedure No:|SI-UT-126, Rev.3
Component/System:|RCS Safety Nozzle WOL
Wedge
Manufacturer: Sl 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
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: R/D Tech / Olympus Type: | 32 conductor, 38 gauge coaxial
Model: OmniScan MX Length: | & :
Serial Number: OMNI-1643 Connectors: | Hypertronics
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: | 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: 115-000-405 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_Safetyini WBM_192mmOD_41mmHP.Law
Angles Generated:|0° through 70° (1° Increments) Wave Mode: Longitudinal
Set-up File:][RCS Safety Circ3 41.0ps Focal Sound Path:| 41 mm
Couplant/ Batch  Soundsafe / 06120A Calibration Block(s): SI-13-Circ-01
Calibration Reflector Data Comments:
Calibration Reference |% FSH| Ref.Gain | Wedge plies for the circumferential
Reflector Angle Delay |examination of the Weld and Base
1.00” Deep SDH| 45° 85 38.0dB 28 psec :ﬁaéeaffia* F?f ;he gi;simsi{ar ';Iletals ';lozlzis&f
7] o 2.4 O~Sale Ena an e Slainiess oteel Sare
0.90" Deep SDH| 47 84 | 315dB e End-to-Pipe weld.
*Active Element Checks performed at
Initial and final Cal Checks
Calibration Performed Examiner Level Date - Time
Initial: | Robert E. Briley M@ %9‘ I 4/25/08 @1903
Final: | Robert E. Briley (‘Mé %9" I 4/25/08 @ 2337
John J. Hayden
Reviewed: %9 ; m 04/26/08

aten RQeotews S AL DNGJ‘T ﬁ—jof‘-’ 5'420/2":’3



Dominion Nuclear Connecticut - Millstone Unit 2 Report # RCS Safety 44 WOL; WBM-DM; &‘ WBM-SM
Page of |}

RCS SAFETY INJECTION NOZZLE Sheet 44 WOL Volume

ZONE 1 ,i‘ ZONE 2 I ZONE 3

Weld # BS!-C-2001
6.78" radius )
(13.56"°0D) ?128_; Sr?g;gs)
: * Vaiue from previous data
RCS Spray Nozzle Examinstion Data
Examination Region Setup Name Date: 4/ 25/2008
Axial Scan ~ WOL Zone 1 & 2 - Pramk Clay Suhler &
- RCS Safety Ax1 47 Robest Briley
Axial Scan - WBM DM Weld Stast Time: 2120
Axial Scan - WOL Zone 3 — -
- RCS Safety Ax2 31 Finigh Time: 2225
Axial Scan ~ WBM SE Weld Scan Sensitivity - Axial: 45,0 dB Examiner: Clay Suh %pdg(é. Level: II  Date: 4/25/2008
Ciro Sean - WOL Zone 1 & 3 RCS Safety Circt 18 Sean Semsitvity - Cire 20D Examl —R"Ym“_;' EETEN
Circ Scan — WOL Zouo 2 RCS Safety Circ2 26 i ; aminor: _Toberl Priey b Lovel: _ 1l Date: 4/25/2008
Circ Scan - WBM DM Weld s S o SiReview: JomnHayden  Quy a4/ 4 Level: I Date: 04/26/08
ety Circ. ——g—
Circ Sean - WBM SE Weld Domimtnn Gacton |
(3 L ) ? e T TLL. 3u.qﬁ_ﬁ-’o«/wl.‘&a

96 Jo ¢ abed
yoday uoneulwexy
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Dominion Nuclear Connecticut - Millstone Unit 2 Report # RCS Safety Sheet 44 WOL, WBM-DM; & WBM-SM
Page (O of {

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

Not in exam volume 127" — 0.5" —

Not in exam vo

[ i e L LN e
itz i =SS weld BSI-C-2003 o

8.1% Not Covered * Value from previous

7.8% Not Covered

The ISt examination of the DM weld overlay and ¥ T of the Base material was conducted in one zone which 1+1.79" wide X (0.98" + 0.375 *) deep — ((1+1.79) X (0.29/2)) 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 ts an examination imitation of 0.375" X 0.60" + {0.40" X 0.375" /2) which is equal to
0.263 Sq inches. The limitation divided by the total material provides examination coverage of 92.2%.

The IS examination of the SS weld overlay and % 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 {0.29/2)) = 2.55 Sq inches for the
entire SS circumference. Due to the lack of a qualified examination method for cast stalnless steel there is an examination limitation of 0.3125" X 0.50" which is equal to 0.156 Sq inches.
The limitation 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.
. & ; .
Examinor: o\ o o % ﬂ., Level: II  Date: 4/25/2008
Examiner: Robert Brlley W@b‘f‘jg'\ Level: II  Date: 4/25/2008

S1 Review; o1 Hayden %QM Level: I Daste: 04/26/08
M\a-\ Rn\)tou’. TFA .Duo.,s %— o‘(/?b/u”s
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