Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results

Date: 5/26/2010

Intent:
The intent of this report is to provide the ultrasonic results from CRDM number 4, post repair, prior

to the issuance of the final repair report (AREVA report number 51-9138844-000). This examination
was performed by AREVA NP, Inc. under contract to FirstEnergy. This is an interim report.

Report Composition:
This report is composed of four (4) parts:

RPV Head Penetration UT Data Sheet — Attachment 1

RPV Head Penetration UT Calibration Data Sheet — Attachment 2
Zetec pTomo General Settings & UT Probe Settings — Attachment 3
Scan Plan — Attachment 4

o 01 e

Procedures, personnel and equipment certifications will be provided in the final repair report
(AREVA report number 51-9138844-000).

Examination Results:
Acceptable. See attached.
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Attachment 1 — RPV Head Penetration UT Data Sheet (continued)

A :
RPV Head Penetration UT Data Sheet
AREVA
Penetration Number: 4 Repalr I Penetration Type: [ -CRDM 0O -ceom 0O e O -VentLine
Ulllity:  FirstEnargy Nuclear Operating Company Plant:  Davis Basse Unit: 1 Outage /PO No.: RFO16
Procedurs: 64-1S1-178-07: Ulirasonlc Examination of Temperbead Weld Repalrs on PWR Upper Head Nozzles and BWR Lower Head Housings & SDCN 30+
) 9136341002
= —
Munuiaclurer Model VH# or DB# Serlal Number Cal, Due Date
Zetec uTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 -lsa ft RGS8 - |n/a No. of Connectors:|2
UT Data Acqulsition: Zelec - Ultravision Verslon:{1.106
UT Data Analyslis: Zetec - Ultravision Verslon:|1,106
5 e A aninformation: ™ | ~Calibration lnﬁmﬁlon- e
Total Number of Files:] 1  File Name(s): Cal. Data sneet 00915
CRDM 4 Rotaling 7600110 VH8514 .rdt Callbration Block ID; 6011930-003
~ Component Information:
ID: 2.765 " QD: 4.025 "
|Scan Start ©: 5 ° Scan End ©: 364 ° Thickneas:  0.630 " Material]  Inconel 600
|8can Start »2” 05" Scan End “2" 8.0" RAVH Examination Temp.: 7456 |°F
[Index Huoiutlon 2.0° Scan Resolution: 0.039 * Pyrometer /N or VH No.: VH-10798
p Yes Pyrometer Cal. Due Date: 10/13/2010
Axlal Exunt Above Up-Hill WQId Rool:] 648" Transducer Manufacturer Couplant
Weld Width at Up-HIil Side: na*" Sigma na De-Mineralized Water
Axlal Extent Below Low-HIll Weld Toe: na" Rolating Repair Head na
Weld Width at Low-HIll Side: na* Chan. | Angle/FD| Mode | Direction Size Freq. SN Model
Required Examination Coverage Obtained Yes 1 0%0.45' | NA | e | 226 | 06001 [ 20m
Examination Surruce Bore ID-Machined | 2 | 45%0.48°| L up |82 505 | 0go13 | 21GE
Al v 3 |asw04s7| o DN | ®eaoa | 226 | oeoto | 21ae
@ No Flaws Detected(1) 4 |70%069"| L uP ""m"’ 225 | 06013 | 27
O Axial Flaws Detected 5 |707060'| ON [ *ungs | 226 | 06010 | 27
O Circ. Flaws Detected O Other (specify below) 6 |45%045°| LE cow |HOx020] 505 | 06001 | 216D
7 |45%045°| 1E ow "mﬂr’ 226 | 06001 | 216D
Leak Path Assessment Required: No # : 3
Prral WQJ Data Quality in Compliance with Section 9.0 -- JDB  5/26/10 11:39AM Inspection Head: 7600110
Traveler 50-9135674-002 Sequence 340-00
IThe clrcumierential reference (i.e., 0.0°) is located on down hill.
Note(1): Imperfection detected - nol recordable per procedure step 13.3 - embedded within repair weld.
Analyzed By: Jason D. Breza &/ar—0. Level: Il Date:  5/26/2010
Reviewed By: _Michael W Key e Level: Il _Date: _ 6/26/2010
Utliity Review By: Dewey Munson B-rrfL =) Level: Il __Date: __5/26/2010
ANII Review By: B Noth B\l  S——HsBic Level: _n/a Date: _6/26/2010
S |

Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results Page 3 of 16



Attachment 1 — RPV Head Penetration UT Data Sheet

Overview:
The drawing provided below is an excerpt from AREVA drawing 02-8038215-000, “Davis Besse RV
Head Map”. The purpose of the drawing is to show the location of CRDM 4.

View: Top of Head Looking Down
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Attachment 2 — RPV Head Penetration UT Calibration Data Sheet

General
This section contains the Calibration Data Sheets (CDS) that were used in the CRDM 4 post repair
examination. The table shows the probe serial number, probe Angle and UT instrument number for

the calibration data sheet (CDS) used in the calibration:

Probe pTomo-UT

CDsS Channel / Angle Model - S/N VH number
Ch.1/0°L 21DE-06001
Ch. 2/ 45°L LKUP 21GE-06013
Ch. 3/45°L LKDN 21GE-06010

15 Ch. 4/70°L LKUP 23A7-06013 VH-8514

Ch. 5/70°L LKDN 23A7-06010
Ch. 6 / 45°L LKCW 21GD-06001
Ch. 7/ 45°L LKCCW | 21GD-06001

The following table indicates the given calibration data set (sheet) including the date start and stop
for CRDM 4,

CDS-15 (Group C)

Cal / CRDM Date Time VH-#
Initial Cal 5/25/2010 0741 8514
CRDM 4 5/25/2010 0921 8514
Final Cal 5/25/2010 1105 8514

Final calibration time does not exceed 4 hours from initial calibration.

! Groups A and B are the examination periods for the twenty-three (23) other repairs completed in two (2) separate campaigns.
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Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Penetration UT Calibration Data Sheet
AREVA
Calibration Data Sheet Number: CDS-15 -A
Utllity:] FirstEnergy Nuclear Operating Compary | Plant:] Davis Besse | Unit:] 1] Outage:[RFO16
Pracadiinh: 54-181-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
i Housings & SDCN 30-9136841-002
Essential Equipment Description
Manufacturer Model VH# or DB# Serial Number: Cal Due Date:
Zetec pyTomoscan VH-8514 81302 9/11/2010
UT Cable Type/ Length: RG174 63 ft | RGS58va No. of Connectors: 2
UT Data Acquisition / Verslon: Zetec - Ultravision|1.106
UT Data Analysis / Version: Zetec - Ultravision] 1.1Q6
Calibration Block Description
Callbration Block ID: | 6011930-003 [Material: _ [inconel 600 | D] 2765 | 0oD:] 4.063 | Thickness:[ 0.649
Transducer Information
Channel: i AngﬁIeIFD 0°/0.45" Mode: [ ¢ Freq.: 2.25|MHz
Direction: N/A S/N:| 06001 Size:|2(0.15' x0.30') Rectangle| Mo del: 2079
Reflector Information Callbratlon Verification Information
ID Depth Measured Depth Amplitude Global Gain
H6 0.136/" 0.136]" 40.3]% 26.5|GE
Initial H5 0.451]" 0.440[" 80.01% 26.5|dB
Date: | 5/26/2010 Time: 7:41 AM Flle: 1) C2f 4 Repar Rotating 7500110 VHE514 rdt
Analyzed By: Jason D. Breza Level: 1]
Intermediate I I
Not Used
n/a n/a
Intermediate I I
Not Used
na n/a
Intermediate I %
Not Used T
n/a n'a
1D Depth Measured Depth Amplitude Global Galn
H6 0.136]" 0.130[" 40.3|% 27.5|dB
Intermediate H5 0.451]" 0.445][" 80.0|% 26.0|dB
Date: 5/26/2010 Time: 10:33 AM File: Fina! Cal 4 Repair Retating 7500110 VHSS14 rdt
Analyzed By: |Jason D. Breza _ Level: | I
Scan & Range Information
Scan Start Range Sync Interval Index Resolution Scan Speed Comments
-0218]  In 2.775[In 0.039]in 2|deg 2.0[in/sec
Callbration Velocity & Wedge Delay
Sound Velocity: | 0.2813[infus Wedge Delay | 6.633 |us
Notes:
Inspection Head Number: 7600110
Calibration block Temperature: 74.6'F Therm. VH 10798 Cal Due Date: 10/13/2010
Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results Page 5 of 16



Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Penetration UT Calibration Data Sheet
AREVA
Calibration Data Sheet Number: CDS-15 -B
UtllIty:] FirstEnergy Nuclear Operating Company]| Plant:[ Davis Besse | Unit:] 1] Outage:[RFO16
Procadiire: 54-151-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
g Housings & SDCN 30-9136841-002
Essential Equipment Description
Manufacturer Model VH# or DB# Serlal Number: Cal Due Date:
Zetec yTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 ft | RG58[va No. of Connectors: 2
UT Data Acquisition/ Version: Zetec - Ultravision|1.1Q6
UT Data Analysis / Verslon: Zetec - Ultravision|1.1Q6
Callbration Block Description
Calibration Block ID: | 6011930-003 __|Materlal: _ [inconel 600 | D] 2.765] oD:[  4.063] Thickness:| 0.649
Transducer Information
Channel: 2 | Angle/FD 45°/0.45" Mode: | L Freq. 2.25|MHz
Direction: UP S/N:| 06013 Size: |[2030'x 0.20) Rectangle| Model: 21GE
Reflector Information Callbratlon Verification Information
1D Depth Measured Depth Amplitude Global Galn
He 0.150[" 0.142]" 81.0[% 18.5]d8
Initial H5 0.465]" 0.457|" 50.71% 18.5/dB
Date: 5/26/2010 Time: 7:41 AM Flle: \riaal Caf 4 Repair Rotatng 7500110 VH3514 it
Analyzed By: Jason D. Breza Level: i
Interimediate }
Not Used I
na na
Interimediate
Not Used T
na n/a
Intermediate %
Not Used T
na na
1D Depth Measured Depth Amplitude Global Galn
HE 0.150]" 0.134|" % 19.0|dB
Intermediate H5 0.465]" 0.473]" 51)% 18.0/dB
Date: 5/26/2010 Time: 10:33 AM File: Final Caf 4 Repair Ratating 7500110 VHES14 ot
Analyzed By: |Jason D. Breza Level: | 1]
S & Range In on
Scan Start Range Sync Interval | Index Resolution Scan Speed Comments
-0.200]  In 2.504]in 0.039[in | 2.0[deg 2.0[in/sec
Calibration Velocity & Wedge Delay
Sound Veloclty: [ 0.2?84i|n’us [ Wedge Delay [ 6.83 [uS
Notes:
Inspection Head Number: 7600110
Calibration block Temperature: 74.5'F Therm. VH 10798 Cal Due Date: 10/13/2010
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Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results

Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Penetration UT Calibration Data Sheet
AREVA

Calibration Data Sheet Number: CDS-15 -C

Utility:] FirstEnergy Nuclear Operating Company| Plant:] Davis Bosse | Unit:| 1] Qutage:|RFO16

Procedure: 54-181-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
' Housings & SDCN 30-9136841-002

Essential Equipment Description

Manufacturer Model VH# or DB# Serlal Number: Cal Due Date:
Zetec pTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 ft | RG58[n/a No. of Conneclors: 2
UT Data Acquisition / Verslon: Zatec - Ultravision|1.1Q6
UT Data Analysis / Version: Zetec - Ultravision|1.1Q6
Calibration Block Description
Calibration Block ID: | 6011930-003  [Material:  [inconel 600 | D] 2.765] 0oD:] 4.063] Thickness:]  0.649
Transducer Information
Channel: | Angle/FD 45°/0.45" Mode: | L Freq. 2.25|MHz
Direction: DN S/N:| 06010 Size: [2(0.30' x020') Rectangie| Model: 21GE
Reflector Information Callbration Verification Information
1D Depth Measured Depth Amplitude Global Galn
H6 0.150[" 0.143]" 82.0[% 20.5|dB
Initial H5 0.465|" 0.452]" 46.0]% 20.5|dB
Date: | 5/26/2010 Time: 7:41 AM Flle: Wizl Cal 4 Rapair Ratating 7500110 VHS514 rdt
Analyzed By: Jason D. Breza Level: 1]
Intermediate I
Not Used T
na nva
Intermediate %
Not Used T
na na
Intermediate i
Not Used T
na na
1D Depth Measured Depth Amplitude Global Gain
H6 0.150}" 0.147]" 82]% 20.5TdB
Intermediate H5 0.465]" 0.449|" 46|% 21.0]d8
Date: | 5/26/2010 Time: 10:33 AM File: Final Cal 4 Repair Rotating 7500110 VHE514 ot
Analyzed By: |Jason D. Breza Level: | 1]
Scan & Range Information
Scan Start Range Sync Interval Index Resolution Scan Speed Comments
0201 in 2.506]In 0.039]In 2.0[deg 2.0in/sec

Calibration Velocity & Wedge Delay
Sound Velocity: | 0.2701[IVuS Wedge Delay | 6.663 [uS
Notes:

Inspection Head Number: 7600110
Callbration block Temperature: 74.5°F Therm. VH 10798 Cal Due Date: 10/13/2010
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Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results

Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Penetration UT Calibration Data Sheet

AREVA

Calibration Data Sheet Number: CDS-15 -D

Utllity:] FirstEnergy Nuslear Operating Gompary| Plant;| Davis Besse | Unit:] 1] Outage:|RFO16

Procedure: 54-1S|-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Uppar Head Nozzles and BWR Lower Head
) Housings & SDCN 30-9136841-002
Essential Equipment Description
Manufacturer Model VH# or DB# Serlal Number: Cal Due Date:
Zetec uTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 ft | RGS58|n/a No. of Connectors: 2
UT Data Acquisition / Verslon: Zetec - Ultravision|1.1Q6
UT Data Analysis / Verslon: Zelec - Ultravision] 1.106
Calibration Block Description
Callbration Block ID: | 6011930-003 [Materlal:  [inconel 600 | D] 2.765] oD:] 4.063] Thickness:] 0.649
Transducer Information
Channel: 4 | AnﬂlelFD 70°/0.69" Mode: [ L Freq. 2.25|MHz
Direction; uP S/N:| 06013 | Size: [20.72x021) Rectange| Model: 23A7
Reflector Information Callbration Verificatlon Information
1D Depth Measured Depth Amplitude Global Gain
H6 0.167|" 0.175]" 81.8|% 24.5|dB
Initial H5 0.482]" 0.475]" 23.7|% 24.5|dB
Date: 5/26/2010 Time: 7:41 AM Flle: I3zl Cal 4 Repair Rotating 7500110 VHA514 .rdt
Analyzed By: Jason D. Breza Level: 1
Intermediate % %
Not Used
na n/a
Intermediate
Not Used T
n/a n/a
Intermediate
Not Used |
n/a na
1D Depth Measured Depth Amplitude Global Galn
H6 0.167]" 0.173|" 82|% 24.5[dB
Intermediate H5 0.482|" 0.472|" 24]% 24.5|dB
Date: 5/26/2010 Time: 10:33 AM Flle: Final Cal 4 Repair Ratsting 7500110 VHS514 it
Analyzed By: |Jason D. Breza Level: | 1l
Scan & Range Information
Scan Start Range Sync Interval Index Resolution Scan Speed Comments
-0.163[__in 2.501[In 0.039[In 2.0[deg 2.0|in/sec

Calibration Velocity & Wedge Delay
Sound Velocity: | 0.2939[InVus Wedge Delay [ 9.319 [uS
Notes:

Inspection Head Number: 7600110
Callbration block Temperature: 74.56'F Therm. VH 10798 Cal Due Date: 10/13/2010
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Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Penetration UT Calibration Data Sheet
AREVA
Calibration Data Sheet Number: CDS-15 -E
Utility:| FirstEnergy Nuclear Operating Company| Plant:] Davis Besse | Unit:] 1| Outage:[RFO16
Pracidiiie: 54-1S1-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
) Housings & SDCN 30-9136841-002
Essentlal Equipment Description
Manufacturer Model VH# or DB# Serial Number: Cal Due Date:
Zetec pTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 fi [ RGS58|n/a No. of Connectors: 2
UT Data Acquisition / Version: Zetec - Ultravision]1.1Q6
UT Data Analysis / Verslon: Zetec - Ultravision]1.1Q6
Calibratlon Block Description
Callbration Block ID: | 6011930-003  [Material: _ [Inconel 600 | ID:]  2.765] 0OD:]  4.063] Thickness:] 0.649
Transducer Information
Channel: 5 | Angle/FD 70°/0.69" Mode: [ L Freq. 2.25|MHz
Direction: DN S/N:| 06010 Size: [2(0.72' x 0.21°) Rectangie| Modlel: 23A7
Reflector Information Callbration Verification Information
1D Depth Measured Depth Amplitude Global Gain
H6 0.167]" 0.177(" 81.8|% 24.5]dB
Initial H5 0.482]" 0.500]" 26.6]% 24.5|dB
Date: 5/26/2010 Time: 7:41 AM File: 1ital Cal 4 Fspair Rotating 7500110 VHES14 .t
Analyzed By: Jason D. Breza Level: 11
Intermediate He
Not Used |
na n/a
Intermediate I I
Not Used T
nfa n/a
Intermediate
Not Used T
na n/a
1D Depth Measured Depth Amplitude Global Gain
H6 0.167|" 0.162|" 82[% 24.0|dB
Intermediate H5 0.482|" 0.505]" 27|% 23.5/d8
Date: 5/26/2010 Time: 11:05 AM Flle: Final Cal 4 Repair-1 Ratating 7500110 VHAS14 .t
Analyzed By: |Jason D. Breza Level: | 11
Scan & Range Information
Scan Sta Range Sync Interval Index Resolution Scan Speed Comments
0201 In 2.500[In 0.039[In | 2.0[deg 2.0[Infsec
Calibration Velocity & Wedge Delay
Sound Veloclty: | 0.3684]InNVusS Wedge Delay | 10.189 [uS
Notes:
Inspection Head Number: 7600110
Calibration block Temperature: 74.5°F Therm. VH 10798 Cal Due Date: 10/13/2010
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Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Pentration UT Calibration Data Sheet
HLREVA
Calibration Data Sheet Number: CDS-15 -F
Utllity:] FirstEnergy Nuclear Operating Company| Plant:| Davis Besse | Unit:| 1] Outage:|RFO16
Pidoadiie: 54-151-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
i Housings & SDCN 30-9136841-002
Essential Equipment Description
Manufacturer Model VH# or DB# Serlal Number: Cal Due Date:
Zetec pTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 ft | RG58|va No. of Connectors: 2
UT Data Acquisition / Version: Zetec - Ultravision]|1.1Q8
UT Data Analysis / Verslon: Zetec - Ultravision]1.1Q6
Calibration Block Description
Callbration Block ID: | 6011930-003  |Materlal: _ [inconel 600 | D] 2.765] OoD:[  4.063] Thickness:] 0.649
Transducer Information
Channel: 6 | An%!eIFD 45°/0.45" Mode: | LE Freq. 2.25|MHz
Direction: CCW S/N:| 06001 Size: [2(030x020") Rectangle| Model: 21GD
Reflector Information Callbration Verification Information
1D Depth Measured Depth Amplitude Global Galn
H3 O.10:§f‘ 0.116/" 29.8|% 18.0{dB
Initial H2 0.417|" 0.408[" 79.21% 18.0[dB
Date: 5/26/2010 | Time: 7:41 AM Flle: Inital Cal 4 Repair Patating 7500110 VH35 14 1t
Analyzed By: [Michael W Key Level: II
Intermediate
Not Used T
n/a n/a
Intermediate I I
Not Used T
na n/a
Intermediate
Not Used |
na nfa
1D Depth Measured Depth Amplitude Global Galn
H3 0.103}" 0.116[* 30]% 16.0]dB
Intermediate H2 0.417(" 0.408/[" 79(% 18.0|dB
Date: 5/26/2010 Time: 10:33 AM Flle: Final Cal 4 Repair-1 Rotatng 7500110 VHES14
Analyzed By: |Jason D. Breza Level: | ]
Scan & Range Information
Scan Start Range Sync Interval Index Resolution Scan Speed Comments
-0211[ in 2.979[In 0.039]In 2.0[deg 2.0[In/sec
Calibration Velocity & Wedge Delay
Sound Velocity: | 0.3172[In/uS Wedge Delay | 6.802 [uS
Notes:
Inspection Head Number: 75600110
Callbration block Temperature: 74.5°F Therm. VH 10798 Cal Due Date: 10/13/2010
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Attachment 2 — RPV Head Penetration UT Calibration Data Sheet (continued)

A RPV Head Pentration UT Calibration Data Sheet
AREVA
Calibration Data Sheet Number: CDS-15 -F
Utllity:] FirstEnergy Nuclear Operating Company| Plant:] Davis Besse | Unit:] 1] Outage:|RFO16
Procedure: 54-1SI-178-07: Ultrasonic Examination of Temperbead Weld Repairs on PWR Upper Head Nozzles and BWR Lower Head
: Housings & SDCN 30-9136841-002
Essential Equipment Description
Manufacturer Model VH# or DB# Serlal Number: Cal Due Date:
Zetec pTomoscan VH-8514 81302 9/11/2010
UT Cable Type / Length: RG174 63 ft | RG58[n/a No. of Connectors: 2
UT Data Acquisition/ Version: Zetec - Ultravision|1.1Q6
UT Data Analysls / Version: Zetec - Ultravision]1.1Q6
Callbration Block Description
Calibration Block ID: | 6011930-003  |Materlal: _ [inconel 600 [ D] 2.765] 0oD:]  4.063] Thickness:] 0.649
Transducer Information
Channel: 7 |  Angle/FD 45°/0.45" Mode: | LE Freq. 2.25|MHz
Direction: CW S/N:| 06001 Size: [2(030 x020") Rectangle| Mo del: 21GD
Reflector Information Callbratlon Verification Information
1D Depth Measured Depth Amplitude Global Gain
H3 0.103[" 0.094]° 28.1[% 17.5/dB
Initial H2 0.417]" 0.408|" 80.5]% 17.5]dB
Date: 5/26/2010 Time: 7.41 AM Flle: lnital Cal 4 Repair Rotatng 7500110 VHAS 14 rat
Analyzed By: Michael W Key Level: I
Intermediate I }
Not Used
n/a n/a
Intermediate { I
Not Used
n/a na
Intermediate } {
Not Used |
na na
1D Depth Measured Depth Amplitude Global Gain
H3 0.103|" 0.112]" 28|% 16.0]d8
Intermediate H2 0.417]" 0.408]" 81|% 18.0]dB
Date: | 5/26/2010 Time: 10:33 AM Flle:]  Final Cat 4 Repair-t Rotaing 7500110 VHSS 14 o
Analyzed By: |Jason D. Breza Level: | 1
Scan & Range Information
Scan Start Range Sync Interval Index Resolution Scan Speed Comments
0202] in 2.616/in 0.039]in 2.0[deg 2 0[in/sec
Callbration Velocity & Wedge Delay
Sound Velocity: | 0.3042[in/us | Wedge Delay | 6.722 |us
Notes:
Inspection Head Number: 7600110
Callbration block Temperature: 74.5°F Therm. VH 10798 Cal Due Date: 10/13/2010
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Attachment 3 — Zetec yTomo General Settings & UT Probe Settings

HTomo General Settings ZETEC

Acquisition information
UttraVision 1.106 Hardware Used: Micratomo Date:  2605/2010 8:44:17 AM
G:WTData\RE PAIRV\CRDM 4 Rotating 7500110 WH3 514 rct

Analysis information
UltraVision 1.1Q6 FileSize: 2095 Mb Mate:  26/0520100:15:45 PM

G:\Davis Besse UT Data\Repair CROM Examinaticn'REPA IR\Data\Rourd DVCROM 4 Rotating 7500110 VH3S4 rdt

Channel 1: CH#1 -0deg Tec O

Gereral Settings
Gain: 0 dB 25 dB Booster: [] Time base Start: 153 ps Time base Range: 1952 ps

Pulser - Receiver Settings

Configuration P R \Voltage PdseWidh Type Rectification HP Flter LP Filter Smoothing
Pitchand Cateh P14 R1 300V  222ns Log Uhsigned  None  HMone Hare
Digitizing and Processing Settings
Oig. Frequency: 25,00 MHz Recurrerce: 2000 Hz $ynehro: On Pulse Muti-Peak [
AVG: 1 Samples: 488 f-soan M Full &-Scan
Acq Rate: 60 fogfs Resciution: 8 BIT video A-scan [ M-P Gty: 0
Use Remcte /R [ M-P Threshold: 0 %
Channel 2: CH #2 -45L up Tec O
Gereral Settings
Gaim: 0 dB 25 dB Booster: (] Time base Start:  -2.04ps Time base Ranga: 2544 ps
Pulser - Recelver Settings
Configuration P R Voltage PuseWidh Type Rectification HP Flter LP Filter Smoothing
Pitech and Catch P2 R2 300V 222ns Log Uhsigned  MNone  Nope Nore

Digitizing and Processing $ettings

Oig. Frequency: 25,00 MHz Recurrence: 2000 Hz Synechro: On Pulse Muti-Peak [
AVG: 1 Samples: 636 A-scan Full &-Scan
Acq Rate: 60 Acgls Resclution: 8 BIT \ideo A-scan [ M-P Qty: 0
Use Remcte PR L] M-P Threshold: 0 %

General Settings

Note: Acq Rate less than 100 Acg/Sec. Per procedure, ho data drop out detected in data, as

such the scan speed is acceptable for given rate.
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Attachment 3 - Zetec pTomo General Settings & UT Probe Settings (continued)

Channel 3: CH #3 -45L down Tec O
Gereral Settings
Gain: 0 dB 25 dB Booster: [] Time base Start:  -2.10 ps Time base Range: 2624 ps
Pulser - Receiver Settings
Configuration P R \Voltage PuseWidh Type Rectification HP Flter LP Filter Smoothing
Pitch ard Catch P3 R3 300V 222ns Log Unsigned  None  None Nore
Oigitizing and Processing Settings
Cig. Frequency: 25,00 MHz Recurrerce: 2000 Hz Synchro: On Pulse Muti-Peak [
AVG: 1 Samples: 656 A-scan Full A-$oan
Acq Rate: B0 Acgls Resciution: 8 BIT Video f-sean [ M-PQty: 0
Léa Remcta PPR ] M-PThreshold: 0 %
Channel 4 : CH #4 -70L up Tec O
Gereral Settings
Gain: 0 dB 25 dB Booster: [ Time base Start:  -3.2dps Time base Range: 4376 ps
Pulser - Recaiver Seftings
Corfiguration P R \Voltage PuseWidh Type Rectification HP Fiter LP Filter Smoothing
Pitch and Csteh P4 R4 300% 222 ns Log Lhsigned ~ None None More:
Digitizing and Processing Settings
Dig. Frequency: 25,00 hiHz Recurrerce: 2000 Hz Synchro: On Pulse M uiti-Peak O
AVG: 1 Samples: 1244 f-soan ] Full &-Sean
Acq Rate: 80 Acqis Resclution: 8 BIT Video f-scan [ M-P Gty: 0
Use Remate P/R [ M-F Threshold: 0 %
Channel 5: CH #5 -70L down Tec [
Gereral Settings
Gain: 0 dB 25 dB Booster: [ Time base Start:  -3.19 ps Time base Ranga: 3968 ps
Pulser - Receiver Seltings
Configuration P R \Voltage PuseWidh Type  Rectification HP Flter LP Filter Smoothing
Pitch ard Catoh PS5 RS 300V 222ns Log Uhsigned  None None Nore
Digitizing and Processing Settings
Dig. Frequency: 25,00 MHz Recurrence: 2000 Hz Synchro: On Pulse Muti-Peak [
AVG: A Samples: 992 f-soan [ Full A-Scan
fcq Rate: 60 fogls Resclution: 8 BIT \ideo A-scan [ M-POty: 0
Use Remcte PR [ M-P Threshold: 0 %

General Settings

Note: Acq Rate less than 100 Acg/Sec. Per procedure, no data drop out detected in data, as

such the scan speed is acceptable for given rate.

Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results

Page 13 of 16



Attachment 3 — Zetec pTomo General Settings & UT Probe Settings (continued)

Ligitizing and Processing Settings

Channel 6: CH #6 -45LE CCW Tec [
Gereral Settings
Gain: 0 dB 25 dB Booster: [ Time base Start:  -1.88 ps Time base Range: 2856 ps
Pulser - Receiver Settings
Configuration P R Voltage PuseWidh Type  Rectification HP Fiter LP Filter Smoothing
Fiteh and Cateh P& RE 300V  222ns Log Lhsigned  Neme  Hone Nore

Dig. Frequency: 25,00 MHz Recurrerce: 2000 Hz Synchro: On Pulse Muti-Peak [
AVG: 1 Samples: 664 A-scan Full &-Sean
hcq Rate: 60 Aoqfs Resciution: 8 BIT Mideo A-scan [ M-P aty: 0
Use Remcte PIR ] M-P Threshold: 0 %
Channel 7 : CH #7 -45LE CW Toc O
Gereral Settings
Gain: 0 dB 25 dB Booster: [ Time base Start:  -1.88 ps Time base Range: 2432 ps
Pulser - Receiver Settings
Configuration P R \Voltage PuseWidh Type Rectification HP Flter LP Filter Smoothing
Piteh and Cateh P7 R7 300V  222ns Log Lhsigned  None  Mope Nore
Oigitizing and Processing Settings
[ig. Frequency: 25,00 MHz Recurrence: 2000 Hz Synchro: On Pulse Muti-Peak []
AVG: 1 Samples: 608 f-sean B Full &-Scan
Acq Rate: 60 Aoqls Resciution: 8 BIT Video A-scan [ M-Faty: 0
Use Remcte PR [ M-P Threshold: 0 %

General Settings

Note: Acq Rate less than 100 Acg/Sec. Per procedure, no data drop out detected in data, as

such the scan speed is acceptable for given rate.

Field Report: Control Rod Drive Mechanism (CRDM) Number 4 Ultrasonic Results
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Attachment 3 — Zetec pTomo General Settings & UT Probe Settings (continued)

Probe Settings ZETEC

Acquisition information
UltraVision 1.1Q6 Hardware Used: Micratomo Date:  2605/2010 8:44:17 AM
G:WITData\RE PA IR\CRDM 4 Rotating 7500110 VH3514 rot

Analysis information
UltraVision 1.1Q08 FileSize: 2095 Mb Date:  26/05R20100:15:45 PM

G;'Davis Besse UT Data\Repair CROM Examinaticn\REPA IR\Data\Rourd DVCRDM 4 Rotating 7500110 VH3514 rdit

Channel Probe Name Sndvel.| W. Dalay | Soan Offset | Index Offset | Ange [ Skew TOFD Position
[mis] [bs] [rairn) [rm] Fl [] |$epar.| Orertation

CH# - 0deg 2079-06001 71450 6.63 D.00 poof o0 ] 0 Perpendicular
CH#2-45Lup  |21GE06013 071 4 6.84 -54.61 034 46 0 0 Parpendicular
CH#3 - 45L down |21GE06010 6860 5 6.66 -67.15 D20 45 180 o Perpendicular
CH&4-70Lup  |23A7-06013 7455 1 9.32 -67.18 poz| 70 1] 0 Perpendicular
CH#5- 70L down |23A7-D601D 0357 4 10.19 -57.15 0.6 70 180 0 Parpendicular
CH#&5- 45LECC |21GD-06001 2056 9 6.80 0.00 poz| 45 a0 0 Perpendicular
CH#7 - 45LE CW |21GD-06001 77267 6.72 0.00 033 4 270 0 Perpendicular

Note: The velocity is given in meters per second (m/s). To convert the value to inches per second
(in/s) multiply the value by 39.37in/m. That is 7145.0m/sX39.37in/m=281,298in/s. This equates to
0.2812in/ps.
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Attachment 4 — Scan Plan

Davis-Besse Scan Plan Baseline REPAIR

Rotating Scan Plan as follows:

1. (Rotation) Position the 0° transducer on the down hill side.

2. (Rotation) Set the circ encoder to 0.0°.

3. Drive the tool head Into the repair region and monitor the 0° transducer.
4. (Scan) Position the 0° transducer at the IDTB lower exlent. See Figure.
5. (scan) Set the axial encoder to 0.000".

6. Scan plan has +10° overlap in rotation and +1" In scan distance.

Scan "Z" (ininches) | Index "Thela" (in degs)
Penelration Start Stop
Item No. Stop | + Margin Start + Margin

0.5 T 5 365

-0.5 Tid: -5 265

3 4 -0.5 7.7 -5 365
0.5 7.7 -5 365

0.5 7.7 5 365

0.5 1.7 -5 365

0.5 7.7 -5 365

0.5 7.7 -5 365

0.5 1.7 -5 365

0.5 7.7 5 265

05 7.7 -5 365

0.5 7.7 -5 365

0.5 P -5 365

-0.5 (it -5 365

0.5 7.7 5 365

0.5 [ -5 365

0.5 77 -5 365

0.5 i -5 365

0.5 7 -5 365

0.6 7.7 -5 365

0.5 7.7 -5 365

0.5 TaT -5 365

0.5 1.7 -5 365

0.5 7.7 5 365

Scan Margin- 1.0 "
Index Margin- 6 °

AR

!;Aa Area ol intarest
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LIQUID PENETRANT EXAMINATION

Customer. FENOC / Davis Besse

Exam Date: 05/26/10 Time: 0212

NDE Report No.: NOZ 4-NDE-320-00

System / Component |.D.: Reactor Vessel Head

Contract No.: L.500466

Component Description: CRDM Nozzle #4

Nominal Thickness: > 2.0"

Stage Of Fabrication: Post Weld

ISO Drawing No: 02-9134305E-004

SRS Card Number: DB# 14043

Initial: (<]

VT-1 Character Verified:
Final: [X]

Surface: Machined

Procedure No. & Rev/SDCN: 54-151-244-12

Temperature: 77.3°

M&TE No (Thermometer): VH-10798

Calibration Due Date: 10/13/10

Exam Area / Figure: See Dwg. 02-9134305E-004

M&TE No. (Light Meter): NA

Calibration Due Date: NA

Light Intensity: Adequate

Cleaner Batch: 10A059 Type: SKC-S Manufacturer: Magnaflux
Penetrant Batch: 09L097 Type: SKL-WP2 Manufacturer: Magnafiux
Developer Batch: 10A047 Type: SKD-S2 Manufacturer: Magnafiux
Pre Cleaning Drying Time: 26 min. | Penetrant Dwell Time: 31 min. Water Rinse Time: 7 min. Water Pressure: 3 PSI
Water Rinse Drying Time: 15 min. Developer Time: 26 min. Sequence: 200 [] Sequence: 320 X Sequence: O
EXAMINATION DATA
Ref Point Locati — Top gf Head
ef Poin ; ocation ; ” M 1
IND # Location Size L w= | Orientation to Nozzle
| |sce Pace 203 |@ shafio -~
' T W= Top View —|— s
 mm—
}/ RV Flange
Results: Acceptable Limitations: None
No Recordable Indications: Recordable Indications: [] (see above)
Remarks/ sketch (If Necessary) : : ‘
Examiner: Randy Albrecht Level: Il Date: 05/26/10 Examiner: NJA Level: N/A Date: N/A
Sign: é"" Sign:
Reviewed: .0/?/1/ [ddfjédé[devel: Ir Date: 5/,,{@ 70 | ANII Review: Nde B. Date:
7 Sign: ¢ ) "
o oy g o M’V{v&& $-30-(0
Customer:  D.mumgo~ Date:
CR No.: NJ'A Page 1 of 23

Sign: B{Y{L\l Sf?b//() @dﬂo




AN

AREV A

26 May 2010

Memorandum

To: Dewey Munson (FENOC)

From: Victor Morton (AREVA PT Level III)

Subject: RVCH Nozzle 4 Indication (for information only)

During the sequence 320 Liquid Penetrant Examination of Nozzle number 4 performed on 26 May
2010 an indication was observed and recorded on the DVD disc for sizing evaluation at the completion
of the examination.

The indication was determined to be a rounded indication 0.16” in diameter, in accordance with the
procedure only rounded indications with a dimension greater than 0.1875” are recordable this

indication is not recordable and therefore, acceptable.

The purpose of this memorandum is to document the size and location of this indication for information
only, though it may helpful when used for comparison purposes during subsequent examinations.

The indication is located 1.0” above the top of the weld taper, at approximately 100° in azimuth.

e el

Victor Morton AREVA Level III Date
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I IZATS = (1)

ROLL |
TRANSITION—

[DIM *A™1.250)%0
FROM FLANGE FACE

a7.5:+10"  SEENOTE 1 AND
¥ 54

l. é/i/ss;bru
| | |

TABLE 1

v,
(.{5) er//i\—TRANSITION

¢ SUITABLE FORUT

b 1

L UT(égg)ION 1, UT&PT  CONDITION OF THIS
SEE NOTE 6 e SURFACE SHALL BE
=~ SUITABLE FOR NDE
i ""'-.‘
PT ~. .
REGION ~..
SEE NOTE 10 (¢p2.618) *-.,______
- T
1
N | o
N N
PT

Rounded Indication
0.16" dia. in the in the
2.8" I.D. dia. centered

1.00" above the tapered
edge of weld @ 100°

SEE NOTE 12

STEP 4
MACHINING & NDE

+030
$2:818" 008

BORE TO PROVIDE
360° CLEANUP
SEE NOTE 1
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