0 ' FPL Energy Duane Arnold, LLC
, 3277 DAEC Road
a Palo, lowa 52324
FPL Energy.
Duane Arnold Energy Center

November 7, 2007 NG-07-0809
10 CFR 50.55a

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555-0001

Duane Arnold Energy Center
Docket 50-331
License No. DPR-49

Response to Request for Additional Information Related to the Relief Request for 3rd
Period Limited Weld Examinations

References: 1. Letter, Gary Van Middlesworth (FPL Energy Duane Arnold) to
Document Control Desk (USNRC) Relief Request for 3rd Period
Limited Weld Examinations, dated May 18, 2007 (ML071510076)

2. Letter, Karl D. Feintuch (USNRC) to Richard L Anderson (FPL
Energy Duane Arnold), Duane Arnold Energy Center - Request for
Additional Information Re: Relief Request from American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section Xl, Rules for Inservice Inspection of Nuclear Power
Components, 1998 Edition, Subsection IWB, Subarticle IWB-2500,
"Examination and Pressure Test Requirements," and Subsection
IWC, Subarticle IWC-2500, "Examination and Pressure Test
Requirements," to Allow Performance of Limited Examinations of
Various Welds (TAC No. MD5669), dated October 31, 2007
(ML072820132)

Reference 1 provided a request for relief from IWB-2500 and IWC-2500 to allow
performance of limited examinations of various welds.

By letter dated October 31, 2007 (Reference 2), the Staff issued a request for
additional information regarding Reference 1. The response to the requests of

Reference 2 is provided in Enclosure 1 of this letter.

FPL Energy Duane Arnold requests approval of the request of Reference 1 by the
end of May 2008.

This letter contains no new commitments nor revises any previous commitments. f( 0“/7

IR
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If you have any questions, please contact Steve Catron at (319) 851-7234.

Lok OF Y Lo

Richard L. Anderson
Vice President, Duane Arnold Energy Center
FPL Energy Duane Arnold, LLC

Enclosures
cc:  Administrator, Region Ill, USNRC

Project Manager, DAEC, USNRC
Senior Resident Inspector, DAEC, USNRC
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Enclosure 1

Response to Request for Additional Information (RAI) Related to the Relief
Request for 3rd Period Limited Weld Examinations
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Response to Request for Additional Information (RAl) Related to the Relief

2.1

2.1.1

Request for 3rd Period Limited Weld Examinations

Request for Relief, Examination Cateqory B-D, Item B3.90, Full
Penetration Welded Nozzles in Vessels

The licensee previously proposed an alternative, which was approved by
Safety Evaluation Report (SER) dated October 6, 2004 (ADAMS accession
number ML042380089), to use ASME Code Case N-613-1, which limits the
examination volume of Examination Category B-D welds to the weld and 1/2-
inch of adjacent base material on each side, in lieu of the ASME Code-
required examination volume of the weld and 1/2-T of adjacent base material,
where T is the vessel thickness. The current request for relief indicates that
achieving greater than 90% (of the volume approved by the October 6, 2004
SER) could not be accomplished for the subject reactor pressure vessel
(RPV) nozzle-to-vessel welds.

Please re-calculate and report the volumetric coverage(s) obtained for the
subject Examination Category B-D nozzle-to-vessel welds with respect to
ASME Code requirements, i.e., calculate the coverage when the volume
required is the weld and 1/2-T of adjacent base material, where T is the
vessel wall thickness.

FPL Energy Duane Arnold Response:

The following Table provides the recalculated percentages

Component Number Recalculated Description
Coverage
MSC-D001 56.83% Main Steam Nozzle to Vessel
Weld
MSD-D001 56.83% Main Steam Nozzle to Vessel
Weld
FWB-D001 56.71% Feedwater Nozzle to Vessel
. _ Weld
FWC-D001 56.71% Feedwater Nozzle to Vessel
Weld
FWD-DO001 56.71% Feedwater Nozzle to Vessel
' Weld
RRG-D001 53.73% Recirculation Riser Nozzle to
Vessel Weld
JPB-D001 53.49% Jet Pump Instrumentation
Nozzle to Vessel Weld
LCA-D001 50.72% | Standby Liquid Control Nozzle
to Vessel Weld
VIB-D0OO1 57.45% Vessel Instrumentation Nozzle
to Vessel Weld
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2.1.2 The licensee stated that the subject nozzle-to-vessel welds are accessible
from the vessel side of the RPV, but examinations cannot be performed from
the nozzle side due to forging curvature. It is also stated that certain nozzle-
to-vessel weld examinations are additionally limited by RPV design
obstructions. However, these statements do not provide adequate descriptive
information and technical discussion to support a determination of
impracticality and that the required examinations have been performed to the
maximum extent possible at DAEC.

a. Provide a detailed description of examination limitations including
access requirements for automated or manual ultrasonic techniques
employed, and a description of each component geometry that restricts
or limits examinations. The technical bases should include cross-
sectional sketches of the weld indicating ultrasonic coverage(s) for
each technique employed and details of the weld and base metal
materials.

FPL Energy Duane Arnold Response:

The examination of all nozzle-to-vessel welds is limited by the nozzle forging
curvature. The configuration for each of the above mentioned nozzles is
included for review in Enclosure 2.

For nozzle LCA-D001, the examination is additionally limited by the proximity
of the weld attaching the skirt knuckle to the RPV bottom head. The distance
from the bottom of LCA-D001 weld to the skirt is approximately six inches.

.For nozzle JPB-D001, the examination is additionally limited due to an
insulation bracket welded on the vessel. Removal of this bracket is not
feasible due to the fact that it supports the lower ring of RPV insulation.

b. In addition, the licensee should submit argument(s) as to why the use
of other inspection methods (such as phased array ultrasonic testing)
would not reasonably increase the examination coverage(s).

FPL Energy Duane Arnold Response:

As stated in Reference 1, the procedures used at DAEC incorporate
examination techniques qualified under Appendix VIII of ASME Section XI
Code by the Performance Demonstration Initiative (PDI) for examination of
the nozzle-to-vessel shell welds. In addition, FPL Energy Duane Arnold
contracted EPRI to computer model each nozzle-to-vessel weld and nozzle
inner corner region to assist FPL Energy Duane Arnold in developing and
qualifying ultrasonic techniques for these regions. At the time that these
components were examined, the phased array technology had not been
qualified by Performance Demonstration Initiative for examination of nozzle-
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to-vessel welds or the nozzle inner corner region. With the computer
modeling of the examination volume and the qualified PDI technique, the
examinations were performed utilizing the latest technology.

2.1.3 State the total number of Examination Category B-D welds at DAEC, and
provide a listing of the volumetric coverage(s) completed for each of these

welds. Report any unacceptable flaws detected during the examination of the
welds. .

FPL Energy Duane Arnold Response:

The total number of Category B-D welds at the DAEC is 34 of which one is
inaccessible due to the CRD array (the inaccessible nozzle is the bottom
head drain). There have been no unacceptable flaws identified during the
examinations of the listed welds. FPL Energy Duane Arnold has submitted
three relief requests with Safety Evaluation Reports (SERs) dated October
18, 1999, March 7, 2001, and March 26, 2003. Below is a table with the
accumulated percentages of nozzle to vessel welds from the above SERs.

List of Nozzle-to-Vessel Welds

Nozzle ID Period Examined | Code Coverage* Remarks
CRA-D001 1 61.3% Control Rod Drive
CSA-D00! 1 63% Core Spray
CSB-D001 1 66% Core Spray
FWA-DO0O01 1 56.5% Feedwater
HVA-D001 1 66.0% Head Vent
HSB-D001 2 70.9% Head Spare
JPA-DO0OY 1 61.1% Jet Pump
MSA-D001 1 59.6% Main Steam
MSB-D001 2 63% Main Steam
RHA-D001 1 65.7% Head Spray
RCA-D001 2 59% Recirculation Suction
RCB-D001 1 57% Recirculation Suction
RRA-D001 1 63% Recirculation Inlet
RRB-D001 1 63% Recirculation Inlet
RRC-D001 1 63% Recirculation Inlet
RRD-D001 1 51.4% Recirculation Inlet
RRE-D001 1 64% Recirculation Inlet
RRF-D001 2 73.36% Recirculation Inlet
RRH-D001 1 64% Recirculation Inlet
VIA-DOO1 2 86.2% Vessel Instrumentation
VIC-D001 © 2 86.2% Vessel Instrumentation ]
VID-D001 2 63% Vessel [nstrumentation
VIE-D0O01 1 66% Vessel Instrumentation
VIF-D001 2 86.2% Vessel Instrumentation |

*Due to the nozzle design it is not feasible to effectively exam 100% of the required code
volume as defined in Figure IWB-2500-7(b).
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2.2 Request for Relief, Examination Cateqory B-D, Item B3.100, Inner Radius
Sections of Full Penetration Welded Nozzles in Vessels

2.2.1 The licensee stated that the proximity of the RPV skirt weld obstructed access
for performing the inner radius section examination on Standby Liquid Control
Nozzle LCA-D0OO1. However, this statement does not provide adequate
descriptive information and technical discussion to support a determination of
impracticality and that the required examination was performed to the
maximum extent possible at DAEC.

a. Provide a detailed description of examination limitations including
access requirements for automated or manual ultrasonic techniques
employed, and a description of the component geometry that restricts -
or limits the examination. The technical basis should include cross-
sectional sketches of the inner radius section indicating ultrasonic
coverage for each technique employed.

FPL Energy Duane Arnold Response:

A description of examination limitations for performing the UT on the inner
radius section on Standby Liquid Control Nozzle LCA-D001 is included for
review as Enclosure 3. The configuration of the nozzle and a photo indicating -
the proximity of the nozzle to the skirt is also included for review. The request
for additional information included a request for cross sectional sketches of
the inner radius section. Since the limitation is due to the skirt welded to the
“vessel and not the configuration as it was on the nozzle-to-vessel welds
discussed above, a cross-sectional view is not warranted. To clarlfy, the skirt
limits the surface contact area of the transducer.

The manual ultrasonic techniques employed were as recommended in the
EPRI modeling Report IR-2004-62. The techniques utilized were limited by
the proximity of the weld attaching the Skirt Knuckie to the RPV bottom head.
The supplied photo in Enclosure 3 shows that the nozzle is located close
(approximately six inches) to the skirt weld.

b. In addition, the licensee should submit an argument as to why the use
of other inspection methods (such as phased array ultrasonic testing)
would not reasonably increase the examination coverage.

FPL Energy Duane Arnold Response:

Please refer to the Section 2.1.2 b response. FPL Energy Duane Arnold used
the latest PDI demonstrated procedure for the examination of the listed welds
at the DAEC.
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2.3 Request for Relief, Examination Cateqory B-J, Item 39.11, Pressure
Retaining Welds in Piping

2.3.1 The licensee stated that Weld RBB-J001 is a branch connection of the
recirculation bypass line to the recirculation discharge line, and that the
weldolet side is not accessible for scanning due to geometry. However, this
statement does not provide adequate descriptive information and technical
discussion to support a determination of impracticality and that the required
examination was performed to the maximum extent possible at DAEC.

a. Provide a detailed description of examination limitations including
access requirements for automated or manual ultrasonic techniques
employed, and a description of the component geometry that restricts
or limits the examination. The technical basis should include cross-
sectional sketches of the weld indicating ultrasonic coverage for each
technique employed.

FPL Energy Duane Arnold Response:

The weld RBB-J001 is a branch connection of the recirculation bypass line to
the recirculation discharge line. The weldolet side of the weld is not
accessible for scanning. The PDI qualified procedure is NOT qualified for
“detection or length sizing of circumferentially oriented flaw indications when
only single side access is available and the flaw is located on the far side of
the weld.” Because of this, only 50% coverage can be claimed. The
examination of this weld is further limited by the existing weld crown.
Included for review is Inservice Inspection Report 101070 in Enclosure 4.

b. State the size, thickness and materials of construction of the subject
weld.

FPL Energy Duane Arnold Response:

‘The size of the weld is 4 inches, thickness 0.337 inches, and material is 304
stainless steel.

2.3.2 The licensee listed this weld as Examination Category B-J, Item B9.11, which
is for circumferential butt welds, NPS 4-inch and larger. However, the
licensee stated that Weld RBB-J001 is a branch connection. Discuss why
this weld is not listed as ASME Code Item B9.31 or B9.32.
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- FPL Energy Duane Arnold Response:

2.3.3

The weld is the first circumferential weld off of a weld-o-let connection.
Please refer to Enclosure 4 which illustrates the weld limitation.

State the total population of ASME Code Examination Category B-J welds of
similar pipe diameter and wall thickness examined on the same recirculation
loop at DAEC, and discuss the volumetric coverage(s) obtained for each of
these welds.

FPL Energy Duane Arnold Response:

2.4

2.4.1

There are a total of nine welds on the same bypass line for Recirculation
Loop B. Weld RBB-J001 was the only weld selected for examination under
the ISI Program (1989 Edition of ASME Section Xl). For the implementation
of Risked Informed ISI, these nine welds are categorized as Category 6a (5a
with IGSCC). None of these welds were selected under the RI-ISI Program.

Request for Relief, Examination Category C-A, Item C1.20, Pressure
Retaining Welds in Vessels

The license stated that heat exchanger tie-down brackets obstruct access to
the subject head-to-shell weld, limiting examination coverage. However, this
statement does not provide adequate descriptive information and technical
discussion to support a determination of impracticality and that the required
examination was performed to the maximum extent possible at DAEC.

a. Provide further text and/or a cross-sectional sketch describing the
basis for impracticality and showing volumetric coverage for Weld -
HEA-CA-05. In addition, state or show the material, thicknesses, and
outside diameters for the subject component. Discuss why the tie-
down brackets cannot be removed to allow greater access.

FPL Energy Duane Afnold Response:

Please refer to the attached I1SI Report 101098 page 54 of 56 (Enclosure 5) for
location of the heat exchanger tie-down brackets that obstruct the head-to-
shell weld on the Residual Heat Removal (RHR) Heat Exchanger (Weld HEA-
CA-05), which limits the examination coverage. Also provided in Enclosure 5
are some photos showing typical welded attachments to the heat exchanger.
The original Form U-1 (Enclosure 6) is attached to identify material, thickness,
and outside diameter of the RHR Heat Exchanger.
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b. State whether the volumetric examination was performed with
procedures and personnel that have been qualified in accordance with
ASME Code, Section X, Appendix VI

FPL Energy Duane Arnold Response:

The FPL Energy Duane Arnold Administrative Control Procedure that was
utilized at the DAEC for the examination on Weld HEA-CA-05 — Head to shell
weld on the RHR Heat Exchanger was ACP 1211.34, “Manual Ultrasonic
Examination of Ferritic Welds < 2 inches Thickness.” This procedure is in
accordance with ASME Section XI, Appendix lll.

2.4.1(1) State the total population of ASME Code Examination Category C-A
welds at DAEC, and discuss the volumetric coverage(s) obtained for
each of these welds.

FPL Energy Duane Arnold Response:
The DAEC has one category C-A Item C1.20 weld (HEA-CA-05) and two

category C-A, Item C1.10 welds (HEA-CA-01 and HEA-CA-03). The following
table provides the examination coverage of the three identified welds.

Examination | Item Component | Period Code Description

Category Number | Number Examined | Coverage

C-A C1.10 HEA-CA-01 |3 | 94% RHR Heat
Exchanger Tube
Sheet to Shell
Weld

C-A C1.10 HEA-CA-03 | 1 100% RHR Heat
Exchanger Shell
Course Weld

C-A C1.20 HEA-CA-05 |2 78.07% RHR Heat

' Exchanger Head

to Shell Weld
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ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS
™
o C-110, C-111
Calibration Sheet No.: '
site: DAEC Report No.: 105005
Data Sheet No.: N/A
Procedure No. ACP 121127  Rev. 1
. Reactor Vessel 1M °F
.| System: Exam Surface Temp.: Couplant: Humex
Weld ID: Thermometer SIN: 3991 Batch No.: 98165
Examination Surface: ID[J ODR Materia! Type: CsS R SsS Q Exam Date: 04/14/05
Exam Start: 10:00
Lo Reference TDC Ro Reference: WCL -
Exam End: 11:00
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° RL Zone 1 76.7 dB 1,3, 4
Perpendicular DownStream 2 60° RL Zone 2 83.0dB 1,3, 4
Parallal CW 7 3 N/A NJ/A N/A
Paraliel CCW 4 N/A N/A N/A
INDICATIONS
Sweep Reading
I W (ln) F
Indication L {in) From Ref (in) From Ref XIMP or [] Depth 2l|ax Examination
No. m—— 5 %’ggc (1-4)
L1 | tMax | L2 | wa | wamax | we B8 | sw-max z\:z 0
NR! N/A N/A N/A N/A N/A N/A  INIA N/A  IN/A N/A N/A
REMARKS/LIMITATIONS
WO: 1129016
le side access due to configuratio riodeling report No. 1R-2004-52 for"’ ner:15% ‘examination. Obtained
8% ‘coverage of required volume. See attached coverage plot.
P %] Prewous E)()ammatlon Data Reviewed
v "0 04714005 M A'{{"W\ q/, 1/55/ OS5 — Yoy
Ztevermer, A. tevel  Dale | LY v Dohmen, F. Date Bowers, J. Date
Examiner {s) Level il Review ANl Review ]

NG-173Z Rev. 0

Page 1 of 1




NG 142Z Rev. 4

ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
Calibration Sheet No.: C-110
Site: DAEC Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
instrument: Panametrics Epoch n 01448103
Manufacturer Model No. Serial No.
TRL2-8T 2 (24X42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangular 20 mMHz 60°/RL 1.05"
Manufacturer Model Serial No. Size Freq. Angle I Mode incident to
Cable: 2 {RG-174) 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA /525" 66 °F
Serial No. Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: ____3891
Type Batch No. Serlal No.
DAC Instrument Settings
100
90 T
A 80 ;ISH Pulser: High Frequency: Fixed
g 7 Pulse Energy: High Range: 6.329"
L % Pulse Width: N/A Velocity: .2332
i % Rep Rate: Auto Delay: 0.00
5 40 Damplng: 150 Ohms Zero Offset: 12.98
p ¥ Display Mode: __ Fullwave Gain - Axlal Scan: 62.7dB
E 2 Filter: STD Gain - Circ. Scan: ___ N/A dB
10 Reject: Off Q PulseEcho & Dual
Pulse Amplitude: ____Fixed
Sweep: 0-10= 6.329"
O Depth B Metal Path
Field Simulator CSRompas SIN  LMT-17 Calibration Verification
Reflector: 1/4T SDH 2" RAD Initial Calibration Time: 08:56 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 13:55 N/A i N/A I N/A [ N/A
Sweep: 4.0 3.2
Gain: 62,7 dB 4768 dB
Welds Examined Report No. Comments
MSC-D001 105005 Work Order; 1129016
MSD-D001 105007 Work Order: 1128016
VCB-C005 105090 Work Order: 1128072
Squint Angle 5°
Configuration of Elements: D-SBS
R Zone 1 )
=
% I oanans ek A«%«-\ Yafos 5B — Y-Do o5
evermer, A. Levet Date | 4¢P Dohmen, F. Date Bowers, J. Date
i Examiner Level 11l Review ANl Review




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: 1
I3 . E
Site: DAEC Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch I 01448103
Manufacturer Model No. Serial No,
TRL2-ST 2 (24%42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangular 20 MMz 60°/ RL 1.05"
Manufacturer Mode! Serial No. Size Freq. Angle / Mode lncident to
Cable: _ 2(RG-174) 12 0 wedge front
Type - Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA /525" 66 °F
Serlal No. Material Size ! Thickness Temp.
Couplant: Humex 981656 Thermometer: 3991
Type Batch No. Sertal No.
DAC instrument Seftings
100
- 1D ) .
A% Notchi Pulser: High Frequency: Fixed
g 7 Puise Energy: High Range: 14.45"
L % Pulse Width: N/A Veloclty: 2332
i 80 Rep Rate: Auto Delay: 12.88
5 40 Damping: 150 Ohms Zevo Offset: 0.0
p ¥ Display Mode: Fullwave Gain - Axial Scan: 71.0d8
E 2 Filter: STD Gain - Circ. Scan: N/A g8
10 Reject: Off [ putseecho & Dual
Pulse Amplitude: Fixed
Sweep: 0-10 = 1445
(3 pepth &} Metal Path
Field Simulator CSRompas SN LMT-17 Calibration Verification
Reflactor: 1D Notch 2" RAD initial Calibration Time: 09:04 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 13:58 N/A I N/A I N/A l N/A
Sweep: 75 1.2
Gain: ) 71.0dB 47.2dB
Welds Examined Report No. . Comments
MSC-D001 105005 Work Order: 1128016
MSD-D001 105007 Work Order. 1129016
VCB-C005 105090 Work Order: 1129072
Squint Angle 5°
Configuration of Elements: D-SBS
il 04/14/05 &)L‘udl ,A Bty "7/‘?/0( N — Y- op-0S5
evermer, A. Level pate | AP Dohmen, F. Date Bowers, J. Date
Examiner Level lif Review ANl Review

NG 1422 Rev. 4




Nozzle to RPV Coverage Caleculation Sheet
Coverage calculated to requirements of Code Case N-613 ~{
Note: calculations performed using 2D plot only

Nozzle ID N3

Area required to be examined

Axial scan direction: Height x width
5.25 inches X 3.007 inches equals 15.7868 square inches

Parallel scan direction: Height x width

5.256 Inches x 3,007 inches equals 15.7868 square inches
Total area required to be examined 31,5735 square inches required for complete exam

Actual area examined
60 degree R.L. Axial scan direction: Height x width
5.25 inches x 3.007 inches equals 15,7868 square inches
Triangular area not examined {if applies) 1.24 1j2base X 2.16 height equals
Axial scan direction area examined 14,4476 square inches
60 degree R.L. Parallel scan direction: Height x width
5.25 Inches b3 1.86 Inches equals 9765 squareinches
Additional Inner 15% area achieved using 40 & 45 degree shear techniques: Helght x width
0.7875 inches x . 1.0B inches equals 0.8505 square inches

Combining al scan directions: 25,0631 square inches for total exam

1.3382 square inches

Divide area examined by required area: equals coverage achieved 79.38 % covérage for total exam

g

Calculations performed by: Todd Blechinger Level il
d{ ['l[n(

DAEC Review Frank [!ohmen Level 1l

ANII Review Jeremy Bowers

NMue- Ywes
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Examiner -#5z= _
'DAEC N3 Coverage Plot  Review—/— _svuwe

Parallel scan direction

Report #-- 20 50075

Page of
Area of coverage
=
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Review
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Review—
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. Axial scan direction Page— - of — |
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60 deg.




ULTRASONIC EXAMINATION DATA SHEET

REACTOR PRESSURE VESSEL WELDS

A\
@,

Single side access due to configuration.;Ref:
verage of required volume. See attached coverage piot.

. . C-110, C-111
Site: DAEC. Report Nox 105007 Calibration Sheet No.:
Data Sheet No.: N/A
Procedure No.: ACP 121127 * Rev. 1
o .
System: Reactor Vessel Exam Surface Temp.: m F Couplant: Humex
Weid ID: Thermometer SIN: 3991 Batch No.: 98165
Examination Surface: (D] ODR Material Type: CS B SS 0O Exam Date: 04/14/05
Exam Start: 10:00
Lo Reference TDC Ro Reference: WCL
Exam End: 11:00
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° RL Zone 1 76.7 dB 1,3, 4
Perpendicular DownStream 2 60° RL Zone 2 83.0dB 1.3, 4
Paralie! CW 3 N/A N/A N/A
Paraliel CCW 4 N/A N/A N/A
INDICATIONS
- Sweep Reading
Indication L (in) From Ref W (in) From Ref [RIMP or [] Depth r:‘x Examination
No. sw-1 [ sw20] % Dgc (1-4)
L1 L-Max L-2 W-1 W-Max | W2, [o) - 0 SW-Max |, - 0
NRi N/IA . IN/A N/A N/A N/A N/A  |N/A N/A  |N/A N/A N/A
REMARKS/LIMITATIONS
WO: 1128016

ferenceEPRImodehngreport No: iR-2004-62 for inner 15% examination, Obtained

'//‘

® Previous 'Ex?{'nination Data Reviewed

04/14/05 ‘gc:& /&aw»l 'f//?A( I8 Y-dp &5
1
ermer, A. Level . Date < Dohmen, F. Date Bowers, J. Date
Examiner (s) Level iil Review ANII Reviaw

NG-173Z Rev. 0

Page 1t of 1
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ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
. DAEG Calibration Sheet No.: C-110
Site: Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch il 01448103
Manufacturer Model No. _ Serial No.
TRL2-ST 2 (24X42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangutar 20 MHz _60°/RL 1.05"
Manufacturer Model Serial No. Size Freq. Angle / Mods Incident to
Cable: 2 {RG-174) 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA /526" 66 °F
Serial No. Material Size f Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
. Type Batch No., Serial Na.
DAC Instrument Settings
100
30
A 80 X ;Ig:-{ Pulser: High Freguency: Fixed
? 70 Pulse Energy: High Range: 6.329"
L % Pulse Width: N/A Velocity: 2332
| 60 Rep Rate: Auto Delay: 0.00
E 40 Damping: 150 Ohms Zerg Offset: 12.98
p 3 Display Mode:  Fullwave Gain - Axial Scan: 62.7d8
E 20 Filter: STD Gain - Circ. Scan: N/A dB
1 Rejact: oft O puiseEche & pual
Puise Amplitude: Fixed
Sweep: 0-10= £.329"
{32 Depth B Metat Path
Field Simulator CSRompas SN LMT-17 Calibration Verification
Reflector: 1/4T SDK 2" RAD Initial Calibsation Time: 08:56 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 13:55 N/A l N/A l N/A I N/A
Sweep: 40 3.2
Gain: 62.7 dB 47.6 dB
Welds Examined Report No, Comments
MSC-D001 105005 Work Order: 1129016
MSD-D001 106007 Work Order: 1129016
VCB-C005 105090 Work Order: 1129072
Squint Angle 5°
Configuration of Elements: D-SBS
. o Zon? 1 A ’
__k Il 04/14/05 ‘rCMA )(!n%\: Yalhs 28 Y-2o ©5
evermer, A. Level  Date ,(pf) Dohmen, F. Date Bowers, J. Date
Examiner ' Level [l Review AN! Roview

NG 142Z Rev. 4




ULTRASONIC

CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: G111
» - E
Site: DAEC Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch il 01448103
Manufacturer Model No. Serlal No.
TRL2-ST 2 (24%42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangular 20 mHz _B0°/RL 1.05"
Manufacturer Model Serial No. Size Freq. Anagle / Mode lncident to
Cable: 2 (RG-174) 12’ ] wedge front
Type tength No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA /525" 66 op
Serlal No. Material Size ! Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
160
- ) . -
A 80 Pulser: High Fraquency: Fixed
Notch : ~
:‘: 70 Pulse Energy: High Range: 14.45
L % Pulse Width: N/A Velocity: 2332
I 50 Rep Rate: Auto Delay: 12.98
5 48 Damping: 150 Ohms Zero Offset: 0.0
p 3 Display Mode: Fullwave Gain - Axtal Scan: 71.0d8
E 20 Filter: STD Gain - Circ. Scan: N/A a8
o Reject: Off [ PulseEcho & Dual
Pulse Amplitude: Fixed
Sweep: - 16 = 14.45°
[J Depth B3 Metal Path
Field Simulator CSRompas SN LMT-17 Calibration Verification
Raflector: {D Notch 2"RAD {nitlal Calibration Time: 09:04 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 13:58 N/A l N/A l N/A j N/A
Sweep: 75 1.2 |
. Galn: 71.0dB 47.2dB
Welds Examined Report No. Comments
MSC-D001 105005 Work Order: 1129016
MSD-D001 105007 Work Order: 1129016
VCB-C005 105080 Work Order:; 1129072
Squint Angle 5°
Configuration of Elements: D-SBS
e
i 04/14/05 ] ,Avg:u—q "7/7/&{" A Y- 20-05
evermer, A. tevel Date |ACP  Dohmen.F.  pate Bowers, J. Date
Examiner Leve! il Review

NG 1422 Rev. 4

ANJl Roview



Nozzle to RPV Coverage Calculation Sheet

Coverage calculated to requirements of Code Case N-813- ¢
Note: calculations performed using 2D plot only

NozzleiD N3

Area required to be examined

Axial scan direction: Height x width
5.25 inches X 3.007 Inches equals 15.7868 sguare inches

Paralle) scan direction: Height x width

5.25 Inches X 3.007 inches equals 15.7868 square inches
Total area required to be examined 31.5735 square inches required for complete exam

Actual area examined

60 degree R.L. Axi.al scan direction: Height x width
5,25 inches x 3.007 inches equals 15.7868 square inches
Triangular area not examined {If applies) 1.24 1fi2base x 246 height equals 13392 square inches
Axial scan direction area examined 14.4476 square Inches
60 degree R.L. Parallel scan direction: Helght x width
5.25 inches x 1.86 inches equals 9.765 squareinches

Additional Inner 15% area achleved using 40 & 45 degree shear techniques: Helght x width

0.7875 inches x 1.08 inches equals 0.8505 squareinches
Combining all scan directions: 25.0631 square Inches for total exam
Divide area examined by required area: equalsjoﬁb?rage achieved 79.38 % coverage for total exam
Calculations performed by: Todd Blechinger Ltevel 1l
DAEC Review " FrankDohmen “fgl¢~  Level In
ANl Review Jeremy Bowers

S HYoo-er”
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Nozzie to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 60°

Note: calculations performed using 2D plot only

Nozzle ID N3 Main Steam MSC-D001 & MSD-D001

Area required fo be examined

Axial scan direction: Height x width
5.26 inches x 7.875 inches

Paralle! scan direction: Height x width

5.25 inches X 7.875 inches equals 41.344 square inches
Total area required to be examined 82.688 square i_nches required for complete exam

Actual area examined
60° R.L. Axial scan direction: Height x width

5.26 inches X 7.875 inches

Triangular area not examined (if applies) 2.5

1.218

Axial scan direction area examined 34.737

60° R.L. Parailel scan direction: Height x width

5.25 inches X 7.875 inches
Area not examined (if applicable) 5.25
5.25

41.344 inches minus area not examined

equals 41.344 square inches

equals 41.344 square inches

base X 4.25 height
base X 2125 height
square inches

equals 41.344 square inches

height x 3.2 width
height X 2125 width
27.956 inches

Combining all scan directions: 48.125 square inches for total exam

Divide area examined by required area: equals coverage achieved

Calculations performed by: Erank Dohmen

DAEC Review Gary Park

Level il

equals 5.3125 square inches
equals 1.2941 square inches

equals
equals
equals

16.8 square inches

11.156 square inches
13.388 square inches

58.2 % coverage for total exam

58.2 &0°

561 40

56.35 45°
170.65
56.83

A=bhi2



Nozzle fo RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 45 degree for inner 15%
Note: calculations performed using 2D plot only

Nozzie ID N3 Main Steam MSC-D001 & MSD-D001

Area required to be examined

Axial scan direction: Height x width
0.7875 inches =~ x 7.875 inches equals 6.20156 square inches

Parallel scan direction: Height x width

0.7875 inches X 7.875 inches equals 6.20156 square inches
Total area required to be examined 12.4031 square inches required for complete exam

Actual area examined

45 degree Axial scan direction: Height x width

0.7875 inches X 7.875 inches equals 6.20156 square inches
Triangular area not examined (if applies) 0.758 1/2 base X 0.7875 height equals 0.29531 square inches
Rect. area not examined (if applies}) 1.375 X 0.7875 equals 1.08281
Axial scan direction area examined 4.82344 square inches

45 degree shear Parallel scan direction: Height x width

0.7875 inches b 4 7.875 inches equals 6.20156 square inches

Area not examined (if applies) 3.0 base X 0.7875 height equals 2.3625 square inches
Area not examined (if applies) 2128 base X 0.7875 height equals 1.67344 square inches
Parallel scan direction area examined . 2.16563 square inches

Combining ali scan directions: 6.98906 sqguare inches for total exam

Divide area examined by required area: equals coverage achieved 56.35 % coverage for total exam
Calculations performed by: Erank Dohmen Level 1)}
DAEC Review Gary Park

ANIi Review




Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 40 degree for inner 15%
Note: calculations performed using 2D plot only

Nozzle ID N3 Main Steam MSC-D001 & MSD-D001

Area required to be examined

Axial scan direction: Height x width
0.7875 inches X 7.876 inches equals 6.20156 square inches

Parallel scan direction: Height x width

0.7875 inches b 4 7.876 inches equals 6.20156 square inches
Total area required to be examined 12.4031 square inches required for complete exam

Actual area examined
40 degree Axial scan direction: Height x width

0.7875 inches X 7.875 inches equals 6.20156 square inches

Triangular area not examined” (if applies) ~ 0  1/2base x 0 height equals 0  square inches

Rect. area not examined” (if applies) 0 X 0 equals 0

Triangular area not examined™ (if applies)  0.66 1/2base x  0.7875 height equals 0.25988 square inches
Rect. area not examined® (if applies) 1.46 X 07875 equals 1.14975

Axial scan direction area examined 4.79194 square inches

40 degree shear Paraliel scan direction: Height x width

0.7875 inches X 7.875 inches equals 6.20156 square inches

Area not examined (if applies) 3.0 base X 0.7875 height equals 2.3625 square inches
Area not examined (if applies) 2125 base X 0.7875 height equals 1.67344
Parallel scan direction area examir_ted 2.16563 square inches

1

Combining all scan directions: 6.95756 square inches for total exam

Divide area examined by required area: equals coverage achieved 56.1 % coverage for total exam
Calculations performed by: Frank Dohmen Level i}
DAEC Review Gary Park

ANl Review
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ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS

DAEC 105011 Calibration Sheet No.: C-071, C-072
Site: Report No.:
Data Sheet No.: N/A
P
7
Procedure No.: ACP 1211.27 Rev. 1 [ / l )
System: Reactor Vessel Exam Surface Temp.: . 96 F Couplant: Humex
Weld iD: Thermometer S/N: 3991 Batch No.: 98165
Examination Surface: {DO ODR Material Type. CS B SS Exam Date: 4111405
™C Exam Start: 10:40
Lo Reference Ro Reference:
° e weL Exam End: 12:00
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpandicular UpStream 1 " 60°RL ZONE 1 745dB 1,3,4
Perpendicular DownStream 2 60° RL ZONE 2 79.0dB 1.3,4
Parallel CW 3
Parallel CCW 4
INDICATIONS
Sweep Reading
indication L (im) From Ref W {ln) From Ref {QMP or [] Depth rn:: Examination
No. % D. {1-4)
Lt | LMax | L2 | owe | owemax | owe (P9 8 SW-Max s“;” 8 »oac
NRI N/A N/A N/A N/A NIA N/A  INJA N/A  [N/A N/IA N/A
REMARKS/LIMITATIONS
0 B767% ¢ coverage of requnred volume.
See attached coverage plot.
~ gD ® Preyioys Examination Data Reviewed
) m %% i
1 041105 Ay Yy /oS SO~ Y-r9 05"
evermer, A. Level  Date Dohmen, F. "Date Bowers, J. Date
Examiner (s) Level l{l Review _ANIi Review

NG-173Z Rev., 0

Page 1 of 1




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

) DAEC Calibration Sheet No.: c-on

Site: Linearity Sheet No.: L-004

Procedure No.: ACP 1211.27 Revision: 1

Instrument: Panametrics Epoch Il 01435501

Manufacturer Model No, Serial No,
TRL2-Aust 2(24X42) mm -
Search Unit: RTD FS~125 mm 00447 Rectangular 20  mMHz 50°/Long. 1.05"
Manufacturer Model Serial No. Size Freq. Angle/Mode  |ncident to
Cable: _ 2(RG-174) 12" 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size f Thickness — Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100

A 80 ;Ig; Pulser: High Frequency: Fixed

r 70 Pulse Energy: High Range: 8.003"

L 9 Pulse Width: N/A Velocity: .2309

| 50 Rep Rate: Auto Delay: 0.000

5 a0 Damping: 150 Ohms Zero Offset: 12.38

p 3% Display Mode: Fullwave Gain - Axial Scan: 62.0dB

E 20 Filter: STD Gain - Circ. Scan: - N/A g8

10 Reject: Off QO puiseEche B oual
Pulse Amplitude: Fixed
Sweep: 0-10= 8.003"
Q Oepth R Metal Path
Fieid Simulator CS Rompas __ S/N LMT-17 Ca!ibfation Verification
Reflector: 1J4T SDH 2" RAD Initiai Calibration Time: 08:01 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:40 N/IA r N/A ] N/A ] N/A
Sweep: 4.0 3.4 .
Gain: 62.0dB 48.0dB
Welds Examined Report No. Comments
FWB-D0D1 105011 WO0-1129008
FWC-D001 105017 WO-1129009
Squint Angle 3°
Configuration of Elements: D-SBS
> [ZONE 1 50° RL CAL o,
v
Il 04/11/05) \ﬂwﬂkgm ‘7% g[s( _)% o \{-(qﬂ-of
tevermer, A. Level Date Dohmen, F. o Date Bowers, J. Date
Examiner Level Il Review _ANI! Review

NG 1422 Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

) DAEC . Calibration Sheet No.: €-072
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch fli 01435501
Manufacturer : Model No, Serial No.
TRL2-Aust 2 (24%42) mm , .
Search Unit: RTD FS~125 mm 00-447 Rectangular 20 mHz 60°/Llong. 1.05"
Manufacturer Model Serial No. Size Freq. Angle { Mode  ncident to
Cable: 2 (RG-174) 12 0 wedge front
Type Lenath No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA /5.25" 66 °F
Serial No. Material Size / Thickness Temp.
Couplant:__ Humex 98185 Thermometer: 3991
Type Batch No. Serial No.
DAC . Instrument Settings
100
90 o
A B0 3 N tl)tch Pulser: High Frequency: Fixed
h; 70 Pulse Energy: High Range: 16.27"
L % Pulse Width: N/A Velocity: . .2309
I 50 Rep Rate: Auto Delay: 0.000
3 40 Damping: 150 Ohms Zero Offset: . 12.38
p 3 Display Mode:  Fullwave Gain - Axial Scan: 73.048
E Filter: STD Gain - Circ. Scan: N/A ds
10 Reject: Off O Pulse Echo & Dual
Pulse Amplitude: Fixed
Sweep: 0-10= 16.27"
0 Depth 3 Metal Path
Field Simulator CSRompas SN LMT.17 Calibration Verification
Reflector: 1D Notch 2" RAD Initial Calibration Time: 07:58 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:42 N/A l N/A ‘ NIAJ N/A
Sweep: 7.5 1.2
Gain: 73.0dB 48.0 dB
. Welds Examined Report No. Comments
FWB-D001 105011 WO: 1125008
FWC-D001 105017 WO: 1123009
Squint Angle 3°
Configuration of Elements. D-SBS
g _1zoNg 2 88° RL CAL
7 - rg _
; | 04/11/05 W A ﬂg//ag‘ K — {1225
vermer, A. Level  Date Dohmen, F. 7 Date Bowers, J. Date
Examiner Level Il Review ANH Review

NG 142Z Rev. 4



DAEC N4 coverage plot
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ULTRASONIC EXAMINATION DATA SHEET
NOZZLE TO SHELL WELD AND INNER RADIUS

Calibration Sheet No.;_C-075 THROUGH C-081
Site: DAEC Report No.: 105011
Data Shest No.: N/A
- Procedure No.:  ACP 121144 Rev. 0
o
System: Reactor Vessel Exam Surface Temp.: 86 F Couplan: Humex
FWB-Bare, FWB-Nozzle,
Nozzle ID: FWB-Dao1 IR Thermometer S/N: 3991 Batch No.: 98165
Examination Surface. 1D} ODX Material Type; CsS B& SS§ QO Exam Date: 04/11/05
Exam Start: _ 10:40
Lo Reference TOC Ry Reference:
° weL Exam End: 12:00
Scan Surface Exam Number Search Unit Angle / Skew Scan Sensitivity Exam Number
Vessel CW 9 21.8° +-90° 63.5dB 56
Vesset CCW 2 25° +-90° 63.5dB 3,4
Blend CW 3 40° +- 90° 53.5dB 3,4
_ Biend CCW 4 70° +-24° 78.5dB 3,4
Nozzle Boss CW 5 70° (+- 13° t0 36°) 78.5dB 1,2
Nozzle Boss CCW 6 45° (+-59° to 80°) 55.5dB 1,2

Transducer Azimuth

Indication Metai

Transducer 'R’

Ind. # Location Path 1 ocation Transducer Skew Scan Sensitivity | Exam Number
NRI N/A N/A N/A N/IA N/A N/A
REMARKS/LIMITATIONS
100% Coverage obtained based on modeling program for nozzle examinations. Reference EPRI report no.: IR-2004-62.
21.8° Exam obtained 95.69% of required volume due to thermocoupie obstruction.
See attached limitation sheet. '
WO; 1128008
. & Previous Exgmination Data Reviewed
n 04r11/05 m M«M ‘-//l‘i/o( DA Y-fos
T T
‘evermer, A. Level  Date Y% pohmen, F. Date Bowers, J. Date
Examiner Level Hl Review ANl Review

NG-174Z Rev. D

Page 1 of 1




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

DAEC Calibration Sheet No.: Cc-080
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch ill 01435501
Manufacturer Model No. Serial No.
Comp G
Search Unit: Krautkramer 389-055-750 014XX3 75" Round  2.25 paHz *°/ Shear .8"
Manufacturer Model Serial No. Size Freq. Angle ! Mode  jncident to
Cable: RG-174 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
%0
D : "
A 30 3{"‘ Notch Pulser: H{gh Fraquency: Fixed
';f 70 Pulse Energy: High Range: 8.650"
L 5 Pulse Width: N/A Velocity: 1228
] S0 Rep Rate: Auto Delay: 0.00
5 40 Damping: 150 Ohms Zero Offset: 16.92
p ¥ Display Mode: _ Fullwave Gain - Axial Scan: 47.5d8
E 2 Filter: STD Galn - Circ. Scan: -N/A ds
1 Reject: off ® Puise Echo (] Dual
Pulse Ampiitude: Fixed
Sweep: 0-10 = 8.650" .
3 Oepth 3} Meta! Path
Field Simulator N/A SIN NJA Calibration Verification
Refiector: D Notch N/A Initial Calibration Time: 08:04 Verification Times:
Max Amplitude: 80% N/A Final Calibration Time: 16:58 N/A I N/A l N/A l N/A
Sweep: 8.0 N/A
Gain: 47.54dB N/A
Weids Examined Report No. Comments
FWB-D001 105011 Work Order: 1128008
FWC-D001 105017 Work Order: 1129009
Wedge S/N:366-003-087
Configuration of Elements: Single
~ "40, 80" .
%\ i 04/11/0§ '\Lw”\ Al %‘%( Fho— Get9es
tevermer, A. Level  Date Dohmen, F. " pate Bowers, J. Date
Examiner Level lil Review ANil Roview

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

. DAEC Calibration Sheet No.: C-081
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch il 01435501
Manufacturer Model No. Serial No.
Comp G
Search Unit: Krautkramer 389-055-750  014XX8  .75"Round _2.25 pHz 45°/ Shear 8"
Manufacturer Model Serial No. Size Freq. Angle / Mode  |ncident to
Cable: RG-174 12’ 0 wedge front
Type Length No. of Connectors
Calibration Standard: ___ 1E-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: __ 3991
Type Batch No. Serfal Na.
DAC Instrument Settings
100
90
A & H Nci?ch Pulser: High Frequency: Fixed
g 70 Pulse Energy: High Range: 8.650"
L % Pulse Width: N/IA Velocity: .1228
] 50 Rep Rate: Auto Delay: 0.00
B @ Damping: 150 Ohms Zero Offset: 16.92
p 3 Display Mode: Fullwave Gain - Axial Scan: 47.5dp
E Fiiter: STD Gain - Circ. Scan: N/A dB
10 Reject: Off R Puise Echo  (J Dual
Pulse Amplitude: Fixed
Sweep:0-10= 8.650"
{J Depth Metal Path
Field Simulator CSRompas  SIN LMT-17 Calibration Verification
Reflector: ID Notch 7" SDH Initial Calibration Time: 08:02 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:52 N/A ’ N/A I N/A l N/A
Sweep: 9.0 1.2
Gain: 47.5dB 36.0d8
Welds Examined Report No. Comments
FWB-D001 105011 Work Order: 1129008
FWC-D001 105017 Work Order: 1128009
Wedge S/N:366-001-204
S r@on?guﬂion of Elements: Single
N 04111108 M Ao«w‘ 4//‘%:’ S8\ Yer9es—
tevermer, A. Level  Date Dohmen, F. " bate Bowers, J. Date
Examiner Level ill Review AN Revi

NG 142Z Rev. 4




Nozzle to RPV Coverage Calculation Sheet
Coverage calculated {o requirements of Code Case N-613-1
Note: calculations performed using 2D plot only

Nozzle 1D N4

Area required to be examined

Axial scan direction: Height x width
5.25 inches X 286 Inches equals 15.015 square Inches

Paraliel scan direction: Height x width

5.25 Inches x 2.86 inches equais 15.015 sduare inches
Total area required to be examined 30.03 square inches required for complete exam

Actual area examined
60 degree R.L. Axial scan direction: Helght x width
5.25 inches X 2.86 inches equals 15.015 square Iﬁches
Trlangular area not examined (if applies) 0.88 1/2base x 1.54 height equals 0.6776 square inches
Axial scan direction area examined 14,3374 square inches
60 degree R.L. Parallel scan direction: Height x width
5.25 inches X 217 Inches equals 11.3825 square inches

Additional Inner 16% area achieved using 40 & 45 degree shear techniques: Height x width

0.7875 inches x 0.76 inches equals 0.5985 square inches
Combining all scan directions: 26.3284 square inches for total exam
Divide area examined by required area equals coverage achieved 87.67 % coverage for total exam
Calculations performed by: Todd Blechmger Level m
M
DAEC Review Frank Doh Qll(k Level i
ANIHI Review . Jeremy Bowers

MM
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ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS

N . C-071, C-072
Site: DA_EC Report Nox 105017 Calibration Sheet No.;
Data Sheet No.: N/A
Procedure No.: ACP 1211.27  Rew. 1 @
S
°F
System: Reactor Vessel : Exam Surface Temp.: i Couplant: Humex
Weld 1D: Thermometer SIN: 3991 Batch No.: 98165
Examination Surface: ID[Q OO Material Type: CS & SS 0O Exam Date: 4/11/05
TOC Exam Start: 14:40
Lo Reference Ro Reference:
° ° weL Exam End: 16:00
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° RL ZONE 1 74.5dB 1.3, 4
Perpendicular DownStream 2 60° RL ZONE 2 79.0dB 1,3 4
Paraliel CW 3 '
Paraliel CCW 4
INDICATIONS
Sweep Reading
Indication L {In) From Ref W (in) From Ref {KMP or [] Depth m: Examination
No. - (1-4)
. . % D
L1 | Lmax | Lz | owa | weax | w2 [pr g sw-tax (52 g ¢ bac
NRI N/A N/A N/A N/A N/A N/A  [NIA N/A  [N/A N/A N/A
REMARKS/LIMITATIONS
Obte 7.67% coverage of required volume.
See attached coverage plot.
D & Previous Elixa,rpination Data Reviewed
I 041105 "&w—& M ‘///8’[06’ OD8——— F1Pos
Stevermer, A. tevel  Date ) APS  popmen, F. 7 Date Bowers, J. Date
Examiner (s) Leve! 1)l Review ANl Review

NG-173Z Rev. 0

Page 1 of 1




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

NG 1427 Rev. 4

Calibration Sheet No.: C-071
ite: DAEC
Site: AE - Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
Manufacturer Model No, Serial No.
TRL2-Aust 2 (24X42) mm
Search Unit: RTD FS~125 mm 00-447 Rectangular 2.0 MMz 60°/Liong. 1.058"
Manufacturer Model Serial No. Size Freq. Angle/Mode  ncident to
Cable: 2 (RG-174) 12 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA /525" 66 °F
Serial No, Material Size / Thickness Temp.
Couplant; Humex 98165 Thermometer: 3991
Type Batch No, Serial No.
DAC Instrument Settings
100
90
A 80 ;,3:{ Pulser: High Frequency: Fixed
“’g 70 Pulse Energy: High Range: 8.003"
L % Pulse Width: N/A Velocity: .2309
| S0 Rep Rate: Auto Delay: 0.000
E 40 Damping: 150 Ohms Zero Offset: 12.38
p ¥ Display Mode:  Fullwave Galn - Axial Scan: 62.0dB
E 2 Filter: - STD Gain-Circ.Scan: ___ N/AdB
0 Reject: Off O PutseEcho & Dual
Pulse Amplitude: __f_'z(__ej‘_
Sweep: 0-10= 8.003"
{J Pepth G Metal Path
Field Simulator CSRompas SN LMT-17 Calibration Verification
Reflactor: 1/4T SDH 2" RAD ‘Initial Callbration Time: 08:01 Verification Yimes:
Max Amplitude: 80% 80% Final Calibration Time: 16:40 N/A 1 N/A L N/A l N/A
Sweep: 4.0 34
Galn: 62.0dB 48.0 dB
Welds Examined Report No. Comments
FWB-D001 105011 WO-1123008
FWC-D001 105017 WO-1129009
Squint Angle 3°
Configuration of Elements: D-SBS
- ZoNEtpopLCAL
e
/AT R Y A TS
tevermer, A. Level Date Dohmen, F. r Date Bowers, J. Date
Examiner Level lil Review ANl Review




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

. D Aé c Calibration Sheet No.: c-o72
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
instrument: Panametrics Epoch il 01435501
Manufacturer Made! No. Serial No,
TRL2-Aust 2 (24X42) mm
Search Unit; RTD FS~125mm 00-447 Rectangular 20 pHz 60°/Long. 1.05"
Manufacturer Model Serial No. Size Freq. Angle / Mode  yncident to
Cable: __2(RG-174) 12" 0 wadge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size ! Thickness “Temp.
Couplant: Humex 98165 Thermometer; ___3991
Type Batch No. Serial No.
DAC instrument Settings
100
- ID . -
A %0 ¥ Notch Pulser: High Frequency: Fixed
': 70; Pufse Energy: High Range: 186.27"
L % Pulse Width: NIA Velocity: .2309
| S0 Rep Rate: Auto Delay: 0.000
E 40 Damping: 150 Ohms Zero Dffset: 12.38
p 3¢ Disptay Mode:  Fullwave Galn - Axial Scan: 73.0d8
E 2 Filter: STD Gain - Circ. Scan: N/A a8
10 Reject: Off {Q Pulse Echo & Dual
Puise Amplitude: ____Fixed
Sweep:0-10= 16.27"
{Q Depth 24 Metal Path
Field Simulator  CSRompas SN LMTA7 Calibration Verification
Reflector: ID Notch 2" RAD Initial Calibration Time: 0758 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:42 N/A l NIA ﬁNIA ‘ N/A
Sweep: 7.5 12
Gain: 73.0dB 48.0dB
Welds Examined Report No, Comments
FW8-D001 105011 WO: 1129008
FWC-D001 105017 WO: 1128009
Squint Angle 3°
Configuration of Elements: D-SBS
e ONE 2 6" RL CAL |
I D4/11/05 qr-md} ZA tym Lf/g//ag‘ \-R L k\“'I?'zg'
vermer, A. Level Date Dohmen, F. I Date Bowers, J. Date
Examiner Level 1li Review - ANY Roview

NG 142Z Rev. 4




Nozzle to RPV Coverage Calcuiation Sheet

Coverage caiculated to requirements of Code Case N-613-{
Note: calculations performed using 2D plot only

Nozzle ID N4

Area regquired to be examined

Axial scan direction: Height x width
5.25 inches x 2.86 inches equals 16.015 squareinches

Parallel scan direction: Height x width

5.25 inches X 2.86 Inches equais 15.015 square inches
Total area required to be examined 30.03 square inches required for complete exam

Actual area examined

60 degree R.L. Axlal scan direction: Height x width

5.25 inches X 2,86 inches equals 15.015 squareinches
Triangular area not examined (if applies) 0,88 1/2 base x 1.54 height equals 0.6776 square inches
Axial scan direction area examined 14.3374 square inches
60 degree R.L. Paralle! scan direction: Height x width

5.25 inches x 2.17 inches equals 11,3825 square inches

T ’

Additional Inner 15% area achieved using 40 & 45 degree shear techniques: Height x width

0,7875 inches X 0.76 inches equals 0.5985 square inches

Combining all scan directions: 26.3284 square inches for total exam

Divide area examined by required jz( equals coverwchieved 87.67 % coverage for total exam
Catculations performed by: Todd Blechm %Level L
DAEC Review Frank Dohmen “f\sk Levet i
ANIIl Review Jeremy Bowers :
A X~

Y945



DAEC N4 coverage plot

Axial scan direction

Examiner. Y-ti=o5”
Review
Report #-Zese!7
Page of.

Area of coverage




DAEC N4 coverage piot‘
Parallel scan direction Examinerﬁ Yets o5~

Review. —
Report # -£2°°
U - Page —— of ——

X ; /\,
L/ 3 RV AN
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ULTRASONIC EXAMINATION DATA SHEET
NOZZLE TO SHELL WELD AND INNER RADIUS

NG-174Z Rev. 0

Calibration Sheet No.:_C-075 THROUGH C-081
Site: DAEC Report No.: 105017
. Data Sheet No.: N/A
Procedure No.: ACP 121144 Rev. O
Systam: Reactor Vessel Exam Surface Temp.: 96 F Couplant: - Humex
FWC-Bore, FWC-Nozzle, ’
Nozzle ID; FWC-D001 IR Thermometer SM: 3091 Batch No.: 98165
Examination Surface: IDQ CDRY Material Type: = CS & SS 0O Exam Date: 04/11/05
Lo TDC Ro . Exam Start: 14:40
Reference Reference:
wet Exam End: 16:00
Scan Surface Exam Number Search Unit Angle / Skew Scan Sensitivity Exam Number
Vessel CW 1 21.8° +-90° 63.5dB 56
Vessel CCW 2 25° +-90° 63.5dB 3.4
Blend CW 3 40° +- 90° 53.5dB 3.4
Blend CCW 4 70° +- 24° 78.5 dB 3.4
Nozzie Boss CW 5 70° (+- 13° t0 367) 78.5dB 1.2
Nozzle Boss CCW 6 45° (+-59° to B0°) 55548 1,2
Transducer Azimuth Indication Metal Transducer 'R’ -
ind. # Location Path Location Transducer Skew Scan Sensitivity | Exam Number
NRI N/A N/A N/A N/A N/A N/A
REMARKS/LIMITATIONS
100% Coverage obtained based on modeling program for nozzle examinations. Reference EPRI report no.: IR-2004-62.
WO: 1128009
k B
A M ] Prevnous Exin mhon Data Reviewed
4/11/05 M A%‘% L‘%‘?AY D3 y-idwey
evermer, A. Level D‘ﬁﬁ Dohmen, F. Date Bowers, J. Date
Examiner Level lii Review ANl Review

Pape 1 of 1




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-080
[y, DA .
Site: EC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch il 01435501
Manufacturer Model No. Serial No.
Comp G
Search Unit: Krautkramer 389-055-750  014XX3  .75"Round _ 2.25 wpyz *°/Shear .8
Manufacturer Model Serial No. Size Freq. Angle/Mode  jncident to
Cable: RG-174 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.28" 66 °F
. Serial No, Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: ____3991
Type Batch No. Serial No,
DAC Instrument Settings
100
90
D . .
A B0 X— N;tcl'é Pulser: High Frequency: Fixed
g 70 Pulse Energy: High Range: 8.650"
L % Pulse Width: N/A Velaclty: 1228
i % Rep Rate: Auto Delay: 0.00
5 40 Damping: 150 Ohms Zero Offset; 16.92
p Display Mode:  Fullwave Gain - Axia! Scam: 47.548
E 2 Filter: STD Gain - Circ. Scan: N/A aB
1o Reject: off & Pulse Echo (I Duat
Pulse Amplitude: Fixed
Sweep: 0-10= 8.650"
id Depth &3 Metal Path
Field Simulator N/A SIN N/A Calibration Verification
Reflector: ID Notch N/A Initial Calibration Time: ~ 08:04 Verification Times:
Max Amplitude: 80% N/A Final Calibration Time: 16:58 N/A l N/A J N/A I N/A
Sweep: 9.0 N/A
Galn: 47.5 dB N/A
Welds Examined Report No. Caommaents
FWB-D001 105011 Work Order: 1129008
FWC-D001 105017 Work Order: 1129009
Wedge S/N:366-003-087
Configuration of Elements: Single
. " 40+ 50" .
Il 04M1/05 W Al “’//f/{ I~ Y+19zs
tevermer, A. Lavel Date Dohmen, F. i Date Bowers, J. Date
Examiner ) . Level Il Review ANl Raview

NG 1422 Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-081
. D.
Site: AEC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch lii 01435501
Manufacturer Model No. Seriat No.
Comp G :
Search Unit: Krautkramer 389-055-750 014XX8  .75"Round 2.25 paHz 45°/ Shear .8
Manufacturer Model Serial No. Size Freq. Angle/Mode  |ncident to
Cable: RG-174 12 0] ) wedge front
Type Length No. of Connactors
Calibration Standard: 1E-30 Carbon Steet NA/5.25" 66 °F
Serlal No. Material Slze I Thickness ~ Temp.
Couplant. Humex 98165 Thermometer: ___ 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
- ID . : .
A 80 Notchl Pulser: High Frequency: Fixed
“g 70 Pulse Energy: High Range: 8.650"
L % Pulse Width: N/A Velocity; .1228
{50 Rep Rate: Auto Delay: 0.00
E 40 Damping: 150 Ohms Zero Offset: 16.92
D Display Mode: _ Fullwave " Gain - Axial Scan: 47 5d8
E 2z Filter: STD Gain - Circ. Scan: N/A a8
1 Reject: off ® PuiseEcho 1 Dual
Pulse Amplitude: ___M
Sweep:0-10= 8.650" .
O Depth B Metal Path
Field Simufator  CSRompas  SIN _ LMT-17 Calibration Verification
Reflector: iD Noteh 7" SDH Initial Calibration Time: 08:02 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:52 N/A i N/A i N/A [ N/A
Sweep: 3.0 1.2
Gain: 47.5dB 36.0d8
Welds Examined Report No, Comments
FWB-D0G1 105011 Work Order: 1129008
FWC-D001 105017 Work Order: 1129009
Wedge S/N:366-001-204
e Qongg%ion of E!emenls: Single
N 04111/08 MQ& 4//4/;( B\ YtQ-e5™
tevermer, A. Leval  Date Dohmen, F. T pate Bowers, J. Date
Examiner Level ilI Review AN Review

NG 142Z Rev. 4




ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS
I C-067, C-0868
Calibration Sheet No.: '
Site: DAEC Report No.: 105019
Data Sheet No.; N/A
—
Procedure No.: ACP 121127  Rewv. 1 (/5 )
°F \\.—/
System: R?acmr Yessel Exam Surface Temp.: 9% Couplant; Humex
Weid 1D: Thermometer SIN: 3991 Batch No.: 98165
Examination Surface; D] OD@ Material Type: CS & SS QA Exam Date: 411105
: Exam Start: 12:15
Lo Reference TDC Ra Reference: WCL
Exam End: 13.50
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicutar UpStream 4 60° RL ZONE 1 74.5d8B 1,3, 4
Perpendicular DownStream 2 60°RL ZONE 2 79.0dB 1,3,4
Paralisl CW 3
Parallel CCW 4
INDICATIONS
Sweep Reading
indication L {In) From Ref W {In} From Ref [AMP or [J Depth x:; Examination
No. o (1-4)
X . 5D
L1 | Lmax | L2 | owa | waax | owa P4 E]l sw-max [0 S % Dac
NR! N/A N/A N/A N/A N/A N/A  [N/A N/A  IN/A N/A N/A
REMARKS/LIMITATIONS
>d:87:67% coverage.of required:volume.
ttached coverage plot.
& Previcus I;xaminat}on Data Reviewed
P Va)
e Z‘MZ_ I 04/11/05 w Aryv‘w\ "”//V 6 Y3 — 2
VanRuler, C. tevel  Date | ApE  Dohmen, F. " 'Date Bowers, J. Date
Examiner (s) Level lll Review ANIL Review

NG-173Z Rev, 0 Page 1 of 1



ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

) DAEC Calibration Sheet No.: C-0067
Site: _ Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch 1l 01435501
Manufacturer Model No. Serial No.
TRL2-Aust 2 (24%X42) mm .
Search Unit: RTD FS~125 mm 00-447 Rectangular 20  pmHz 60°/Llong. 1.05"
Manufacturer Mode! Serial No. Size Freq. Angle/Mode  jncident to
Cable: 2 (RG-174) 12 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size I Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
_DAC Instrument Settings
100
% 14T
A 80 SI;H Pulser: High Frequency: Fixed
th 70 " Pulse Energy: High Range: 8.003"
L Pulse Width; N/A Velocity: 2309
i S0 Rep Rate: Auto Delay: 0.000
;I'J 40 Damping: 150 Ohms Zero Offset: 12.38
p ¥ Display Mode:  Fullwave Galn - Axial Scan: 62.04B
E 2 Filter: STD Galin - Circ. Scan: N/A d8
e Reject: Off [ PuiseEcho & Dual
Putse Amplitude: ____Fixed
Sweep:0-10= 8.003"
{J Depth & Metal Path
Field Simulator CSRompas SN LMT-17 Calibration Verification
Reflector: 1/4T SDH 2" RAD initial Callbration Time: 08:01 Verification Times: )
Max Amplitude: 80% 80% Final Calibration Time: 16:40 - N/IA L N/A l NIA - T N/A
Sweep: 4.0 3.4 ‘
Gain: 62.0 dB 48.0 dB
Welds Examined Report No. Comments
FW0D-D001 105019 Squint Angle 3°
Configuration of Eilements: D-SBS
ZONE 1 60° RL CAL
WORK ORDER:1129010
£h ,
N I D4/11/05 LLAA lr%«.( “{Zv’/os’ DB _— Y -36-05
VanRuter, C. Level  Date Dohmen, F. "l bae Bowers, J. Date
Examiner Lovel il Review ANl Review

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

. DAEC Calibration Sheet No.: C-0068
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
Instrument: _ Panametrics Epoch Iil 01435501
Manufacturer Modet No. Serial No.
TRL2-Aust 2 (24%X42) mm )
Search Unit: RTD FS~125 mm 00-447 Rectangular 20 pmHz 60°/Llong. 1.05"
' Manufacturer Model Serial No. Size Freq. Angle/ Mode  |neident to
Cable: _ 2 (RG-174) 12 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.25" 66 °F
_ Serial No. Material Size / Thickness Temp,
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
90 |
A B0 3% N oltDCh Pulser: High Frequency: Fixed
';' 70 Puise Energy: High Range: 16.27"
L %0 Pulse Width; NIA Velocity: 2309
[ S0 Rep Rate: Auto Delay: 0.000
5 40 Damping: 150 Ohms Zero Offset; 12.38
p 3 Display Mode:  Fullwave Gain - Axlal Scan: 73.0d8B
E 20 Filter: STD Galn - Circ. Scan: N/A dB
® Reject: Off QPrulseEcho - X pual
Pulse Amplitude: Fixed
Sweep:0-10= 18.27"
{3 Depth & Metal Path )
Field Simulator CSRompas  SIN LMT-17 Calibration Verification
Reflector: iD Notch 2" RAD Initial Calibration Time: 07:58 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:42 N/A I NIA l N/A l N/A
Sweep: 7.5 1.2 ’
Galr; 73.0dB 48.0 dB
Welds Examined Report No. Comments
FWD-D001 105019 Squint Angle 3°
Configuration of Elements:
D-SBS
ZONE 2 60° RLCAL
' WORK OBDER:1129010
Lo v sanios ek el ‘4/ s | D7\ Y-9o0s”
VanRuler, C. Level Date Dohmen, F. ate Bowers, J. Date
Examiner Level 1il Review ANl Review

NG 142Z Rev. 4




Nozzie to RPV Coverage Caiculation Sheet

Coverage calcufated to requirements of Code Case N-613
Note: calculations performed using 2D plot only

Nozzle ID N4

Area required $o be examined

Axlal scan direction: Height x width

5.25 inches X 2.86 inches equals 15.015 square inches

Parallel scan direction: Height x width

6.26 inches X 2,86 inches equais 15,015 square inches
Total area required to be examined 30.03 square inches required for complete exam

Actual area examined
60 degree R.L. Axial scan direction: Height x width
§.25 inches X 2.86 inches equals 15.015 squareinches
Triangular area not examined (if applies) 0.88 1/2 base X 1.54 height equals 0.8776 square inches
Axial scan direction area examined 14.3374 square inches
80 degree R.L. Parallel scan direction: Height x width
5.25 Inches X 217 inches equals 11,3825 square inches
Additional Inner 15% area achieved using 40 & 45 degree shear te(;hniques: Height x width
0.7875 inches 3 0.76 inches equals 0.5886 sqguare inches

Combining all scan directions: 26.3284 square Inches for total exam

Divide area examined by required area: equals coverage achieved 87.67 % coverage for total exam

Calculations performed by: Todd B&c% Level il

DAEC Review Erank Dohmen  «,¢ qu Level 1l
ANIil Review Jeremy Bowers P

e Y-lod




DAEC N4 coverage plot
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ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

: Calibration Sheet No.: C-085
ite: DAE
Site: < Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch li! 01435501
) Manufacturer Modei No. Serial No.
Comp G ‘
Search Unit: Krautkramer 389-055-750  014XX3  75"Round _ 2.25 ppy " °/Shear .8
Manufacturer Model Serial No. Size Freq. Angle / Mode  |ncident to
Cable: RG-174 12 D wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size ! Thickness Temp.
Couplant: Humex 98165 Thermometer: ___ 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
o D . .
A B8O X— Notch Pulser: High Frequency: Fixed
2’: 70 Pulse Energy: High Range: 8.650"
L 5 _ Pulse Width: N/A Velocity: 1228
i S0 Rep Rate: Auto Delay: 0.00
E 40 . Damping: 150 Chms Zero Offset: 16.92
p 3 . Display Mode:  Fullwave Gain - Axia! Scan: 47.548
E 2 Filter: STD Gain - Cire. Scan: N/A 4B
10 Reject: Off & Putse Echo 1 Duai
. Puise Amplitude; ____Fixed
Sweep: D-10 = 8.650"
J Depth X Metal Path
Field Simulator N/A SIN NIA Calibration Verification
Reflector: iD Notch N/A initial Calibration Time: 08.04 Verification Times:
Max Amplitude: 80% N/A Final Catibration Time: 16:58 N/A l N/A l N/A I N/A
Sweep: 8.0 N/A
Gain: 47.5 dB N/A
Welds Examined Report No, Comments
105019 Work Order. 1125010
Wedge S/N:366-003-087
Configuration of Elements: Single
* 40° +- 90°

o N A
Y i v oanos Jiad Aobae 4 s;/os’ SF_ Y-dp-o5—

vanRU(er, C . tevel Date Dohmen, F- Date BOWEFS. J. Date
Examiner Level I} Review ANJ Review

NG 142Z Rev. 4



ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-058
te: DAEC .

Site: ; A Linearity Sheet No.: L-004

Procedure No.: ACP 1211.44 Revision: 0

Instrument: Panametrics Epoch 1il 01435501

Manufacturer Model No. Serial No.
Comp G '
Search Unit: Krautkramer 389-055-750  014XX8 . 75"Round 225 san 45°/ Shear .8"
Manufacturer Model Serial No. Size Freq. Angle /Mode  |neident to
Cable: RG-174 12' 0 ' wedge front
Type Length No. of Connectors
Calibration Standard: JE-30 Carbon Steel NA/5.25" . 66 °F
Serial No. Material. Size / Thickness Temp.
Couplant_ Humex 98165 Thermometer: ___ 3981
Type Batch No. Serial No.
DAC Instrument Settings
100
90 |

A B0 Nolt)ch Pulser: High Frequency: Fixed

'g‘ 70 Pulse Energy: High Range: 8.650

L 5 Pulse Width: N/A Velocity: 1228

i SO Rep Rate: Auto Dalay: ' 0.00

5 40 Damping: 150 Chms Zero Offset: 16.82

p ¥ Display Mode: Fullwave Gain - Axial Scan: 47 548

E 2 Filter: STD Gain - Circ. Scan: N/A a8

10 Reject: Off ® PpulseBcho (1 Dual
Puise Amplitude: Fixed
Sweep: 0-10= 8.650"
] Depth &R Metal Path
Field Simulator CSRompas  SIN LMT-17 Calibration Verification
Reflector: ID Notch .7" SDH Initial Calibration Time: 08:02 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:52 N/A [ N/A l N/A f N/A
Sweep: 8.0 1.2
Gain: 47.5dB 36.00B
Welds Examined Report No. Comments
FWD-D001 105019 Work Order: 1129010
Wedge S/N:366-001-204
Configuration of Elements: Single

L L

Tt 1 O —
04/11/05 \l{uui AXM q/!\'?or I Y-200$"

VanRuler, C.
Examiner

Levet

Date

Dohmen, F. Date Bowers, J. Date
Level il Review ANI| Review

NG 142Z Rev. 4




ULTRASONIC EXAMINATION DATA SHEET

NOZZLE TO SHELL WELD AND INNER RADIUS

Calibration Sheet No.: _C-059 THROUGH C-065
Site: DAEC Report No.: 105019
Data Shest No.: N/A
Procedure No.:  ACP 1211.44 ﬁev. 0
°F
System: Reactor Vessel Exam Surface Temp.: 9 Couplant: Humex
FWD-Bore, FWD-Nozzie,
Nozzle ID: FWD-DQ01 IR Thermometer SIN: 3991 Batch No.: 98165
Examination Surface: ID[J OD® Material Type: CS R SsS 0O Exam Date: 04/11/05
- R Exam Start: 12:15
Lo Refi bC Ref :
clerenes o reTerence WeL Exam End: 13:50
Scan Surface Exam Number Search Unit Angle / Skew Scan Sensitivity Exam Number
Vessel CW 1 21.8° +-90° 63.5d8 5,6
Vessel CCW 2 25° +-90° 63.5dB 3.4
Blend CW 3 40° +- 90° 53.5dB 3,4
Blend CCW 4 70° +- 24° 78.5dB 3,4
Nozzle Boss CW 5 70° (+- 13° 10 36°) 78.5dB 1,2
Nozzie Boss CCW 6 45° (+-59° to 80°) 55.5dB 1,2

Transducer Azimuth Indication Metal Transducer '‘R* .
Ind. # Location Path Location Transducer Skew Scan Sensitivity | Exam Number
NRi N/A N/A NIA N/A N/A N/A
REMARKS/LIMITATIONS '
100% Coverage obtained based on modeling program for nozzle examinations. Reference EPRI report no.: {R-2004-62.
21.8° Exam obtained 95.69% of required volume due to thermocouple obstruction.
See attached limitation sheet.
WO: 1129010
& Previgys Examination Data Reviewed
&- /,V 1 04711105 ‘M [\\16% ‘*l/l (/o( B1C J S— Y-res |
VanRuler, C. tevel  Date  |<UFB  popmen, F. Date Bowers, J. Date
Examiner Level li] Review ANII Review
NG-174Z Rev, 0

Page 1 of 1




Nozzle to RPV Coverage Caiculation Sheet
Coverage Re-calculated using IWB-2500-7(b) volume 60°
Note: calculations performed using 2D plot only

Nozzle ID N4 Feedwater FWB/C/D-D001

Area required to be examined

Axial scan direction: Height x width
4.687 inches X 7.487 inches equals 33.685 square inches

Parallel scan direction: Height x width

4.687 inches X 7.187 inches equals 33.685 square inches
Total area required to be examined 67.371 square inches required for complete exam

Actual area examined

60° R.L. Axial scan direction: Height x width

4,687 inches X 7.187 inches equals 33.685 square inches
Triangular area not examined (if applies) 2.3 base X 3.94 height
1.06 base X 1.85 height
Axial scan direction area examined 28.174 square inches

60° R.L. Paralle! scan direction; Height x width

4.687 inches b 4 7.187 inches equals 33.685 square inches

Area not examined (if applicable) 4.687 height X 295  width
4.687 height X 1.85  width

33.685 inches minus area not examined 22,498 inches

Combining all scan directions: 38.362 square inches for total exam

equals
equals

equals
equals
equals

4.531 square inches

0.9805 square inches

13.827 square inches
_8.671 square inches
11,188 square inches

Divide area examined by required area: equals coverage achieved 58.43 % coverage for total exam
Calcuiations performed by: Frank Dohmen Level Wl 58.43 60°
56.48 45°
55.4 40°
DAEC Review Gary Park 170.29

56.71

A=bh/2



Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 45 degree for Inner 16%
Note: calculations performed using 2D plot only

Nozzle ID N4 Feedwater FWB/C/D-D001

Area required to be examined

Axial scan direction: Height x width
0.703 inches X 7.187 inches equals 6.05246 square inches

Parallel scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches
Total area required to be examined 10.1049 square inches required for complete exam

Actual area examined
45 degree Axlal scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches
Triangular area not examined (if applies) 0.703 4Y/2base x 0,703 height equals
Rect. area not examined (if applies) 1.127 x 0.703 equals 0.79228
Axial scan direction area examined 4.01308 square inches

45 degree shear Parailel scan direction: Height x width

0.703 inches b 7.187 inches equals 5.05248 square inches

0.247 square inches

Area not examined (if applies} 2,95 base X 0.703 height equals 2.07385 square inches
Area not examined (if applies) 1.830 bhase b 4 0.7030 height equals 1.28649 square inches
Parallel scan direction area examined 1.69212 square inches

Combining all scan directions: 5.7052 square inches for tofal exam

Divide area examined by reguired area: equals coverage achieved 56.46 % coverage for total exam
Calculations performed by: Frank Dohmen Level Il
DAEC Review Gary Park

ANl Review



Nozzle tq RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7{b) volume 40 degree for Inner 15%
Note: calculations performed using 2D plot only

Nozzle ID N4 Feedwater FWB/C/D-D001

Area required to be examined

Axial scan direction: Height x width
0.703 inches X 7.187 inches equals 5.05246 square inches

Parailel scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches
Total area required to be examined 10.1049 square inches required for compiete exam

Actual area examined
40 degree Axial scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches

Triangular area not examined " (if applies)  0.38 1/2base  x 0.3 height equals 0.057 squareinches

Rect. area not examined®” (if applies) 0 X 0 equals O

Triangular area not examined ? (if applies) 0.6 1/2base x 0703 height equals 0.2109 square inches
Rect. area not examined® (if applies) 1.26 X 0.703 equals 0.87875

Axial scan direction area examined 3.90581 square inches

40 degree shear Parallel scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches

Area not examined (if applies) 2.98 base X 0.703 height equals 207385 square inches
Area not examined (if applies) 1.830 base x 0.703 height equals 1.28649
Parallel scan direction area examined 1.69212 square inches

Combining all scan directions: 5.69793 square inches for total exam

Divide area examined by required area: equals coverage achieved 55.4 % coverage for total exam
Calcuiations performed by: Frank Dohmen tevel it
DAEC Review Gary Park

ANl Review
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ULTRASONIC EXAMINATION DATA SHEET
- ' - REACTOR PRESSURE VESSEL WELDS
- C-020 C-021
Calibration Sheet No.:
Site: DAEC Report No. 105045
Data Sheet No.: N/A
~
Procedure No.. _ACP 121127 Rev. _ 1 ﬂ 4-/)
°F V
System: Reactor Vessel Exam Surface Temp.: 88 Couplant: Ultrage! Il
Weld 1D: Thermometer SIN: 3991 Batch No.: 00325
Examination Surface; IDQ ODR Material Type: Cs ® SS O Exam Date: 04/04/2005
Exam Start: 09:10
Lo Reference TDC Ro Reference: WCL
Exam End: 10:15
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 60° RL ZONE 1 74.5dB 1,3, 4
Perpendicular DownStream 2 60° RL ZONE 2 72.5d8B 1,34
Paralle! CW 3 N/A N/A N/A
Parallel CCW ' 4 N/A N/A N/A
INDICATIONS
Sweep Reading :
Indlcation L {In) From Ref W (in) From Ref BQMP of [] Depth :ﬂ:‘x Examination
No- sw-1 0] sw2(| % Dac -4
L1 L-Max L-2 W | WeMax | w2 |50 . O SW-Max |~ 0
NRI NIA N/A N/A | N/A N/A N/A | N/IA NIA N/A N/A N/A
REMARKS/LIMITATIONS ,
Single sided access due to configuration 3:EPREModeling Report no. 1R-2004-62 for inner 15% examinations.
44% code required yolume.
80.44% coverage of required volume.
See aftached coverage plot.
P //'7 ] Prewous Exg{mnat:on Data Reviewed
- o 04/04/05 w Mm«« j‘l/of DA __— Y-1905
Stevermer, A.  level  Date Dohmen, F. Date Bowers, J. Date
Examiner (s) Level Il Review AN Review
NG-173Z Rev. 0

Page 1 of 1




Nozzle to RPV Coverage Calculation Sheet

Coverage caiculated to requirements of Code Case N-613-1
Note: calculations performed using 2D plot only

Nozzie 1D N2G

Area required to be examined

Axial scan direction: Height x width
6.25 inches X 3.008 inches equals 15792 square inches

Parallel scan direction: Height x width

5.26 inches X 3.008 inches equals 15.792 square inches
Total area required to be examined 31.584 square Inches required for complete exam

Actual area examined

60 degree R.L. Axial scan direction: Height x width
8.25 inches x 3.008 inches equals 15.792 square inches
Triangular area not examined (if applies) 1.3 1/2base x 2.24 height equals 1.456 square inches
Axial scan direction area examined 14.336 square inches
60 degree R.L. Paraliel scan direction: Height x width
§.25 inches X 1.95 inches equals 10,2375 square inches

Additional Inner 15% area achieved using 40 & 45 degree shear techniques: Height x width

0.7876 inches X 1,058 inches equals 0.83318 square inches
Combining all scan directions: 25.4067 square Inches for total exafn
Divide area examined by required area: equals coverage achieved 80.44 % coverage for total exam
(pats-
Calculations performed by: Jodd Blechinger Level ‘ i1
. HOA
DAEC Review Erank Dohmen q’ ﬂ,o < Level il
ANII Review Jeremy Bowers._‘)p) L

Y-19e ( Page of
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ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
) Calibration Sheet No.: €-020
Site: DAEC Linearity Sheet No.._ L-004
Procedure No.: ACP 1211.27 Revision; 1
Instrument: Panametrics Epoch Il 01435501
Manufacturer Model No. Serial No.
TRL2-AUST 2(24x42)
Search Unit: RTD FS~125 mm 00-447 mm Rec 2.0 ppz 60°1Long. 1.05"
Manufacturer Modei Serial No. Size Freq. Angle i Mode  ncident to
Cable: 2 (RG-174) 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA / 6.25" 65 °F
Serial No. Matenial Size | Thickness Temp.
Couplant: Ultrage!l I 00325 Thermometer: 3991
Type Batch No. Serial No.
| DAC , instrument Settings
100
A B0 ;’g; Pulser: HIGH Frequency: FIXED
“F’" 70 Pulse Energy: HIGH Range: 8.003"
L 5 Pulse Width: N/A Velocity: 2308
| 50 Rep Rate: AUTO Delay: 0.000
B 40 Damping: 150 OHMs Zero Offset: 12.38
p Display Mode: __ Full Wave Galn - Axial Scan:  60.5 dB
E 2 Filter: STD Gain-Circ.Scan: N/A B
10 Reject: OFF [ PuiseEcho & Dual
Pulse Ampiitude: Fixed
Sweep: 0-10 = 8.003" ——
{J Depth X Metal Path
Field Simulator: CS ROMPAS g LMT-17 Calibration Verification
Reflector: 174 T SDH 2"RAD | Initial Calibration Timg;___07:11 Veritication Times:
Max Amplitude: 80% 80% Final Calibration Time;___ 11:50 N/A ‘ N/A f NIA I N/A
Sweep: 4.0 2.6
Gain: 60.5 dB 49.1 4B
Welds Examined Report No. Comments:
RRG-D001 105045 Squint Angle 3°
Configuration of Elements: D-SBS
ZONE 1 60° RL Cal
g - - N
1 04/04/05 M M{w "[7/@’ N~ Y-150%
evermer, A. Level Date Dohmen, F. ' Date Bowers, J. Date
Examiner Level ) Review AN i

NG 1422 Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

3 DAEC Calibration Sheet No. C-021
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision; 1
instrument: Panametrics Epoch I 01435501
Manufacturer Model No. Serial No.
TRL2-AUST 2(24x42)
Search Unit: RTD F§~125 mm 00-447 mm Rec 2.0 mpz 60°/Long. 1.05"
Manufacturer Model Serial No. Size Freq. Angle / Mode  yncident to
Cable: _ 2(RG-174) 12’ 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA / 525" 65 °F
: Serial No. Material Size ! Thickness Temp.
Couplant: Uttrage! 1l 00325 Thermometer: 3991
Type Batch No. Serial No,
DAC Instrument Seftings
%0
A B X Nt')?ch Puiser: HIGH Frequency: FIXED
r 7 Puise Energy: HIGH Range: 16.27"
L % Pulse Width: N/A Velocity; 2308
| S0 Rep Rate: AUTO Defay: 0.000
T @ Damping: 150 OHMs Zero Offset: 12.38
U —ree
p 3 Display Mode:  Full Wave Gain - Axial Scan;  73.0 dB
E 2 Filter: STD Gain-Circ.Scan: ~__NJA 48
10 Reject: OFF QO PuiseEcho & Dual
: Puise Amplitude: Fixed
Sweep: D-10= 16.27"
O Dpepth 3 Metai Path

Fietd Simulator: CS ROMPAS o LMT-017

Calibration Verification

Reflector: ID NOTCH 2°RAD | Initial Catibration Time;_ 07:09 Verification Times: _
Max Amplitude: B0% 80% Final Catibration Tme___ 1149 | na | na | na | nia
Sweep: 75 1.2
Gain: 73.0dB 49.1 dB
Welds Examined Report No. Comments
RRG-D001 105045 | Squint Angle 3°

Configuration of Elements: D-SBS

ZONE 2 60° RL Cal

Vi — ' 3
(éj&_/’ i oanans Yol o “'Z/:j L il
tevermer, A. Level  Date Dohmen, F. * Toate Bowers, J. Date
Examiner Level lif Review ANl Review

NG 142Z Rev. 4




" Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7{b} volume 60
Note: calculations performed using 2D plot only

Nozzle iD N2 RRG-D001

Area required to be examined
Axial scan direction: Height x width
5.25 inches x 8.125 inches equals 42.656 square inches

Paralle! scan direction: Height x width

5.26 inches X ‘ 8.125 inches equals 42.656 square inches
Total area required to be examined 85.313 square inches required for complete exam

Actual area examined

60° R.L. Axial scan direction: Height x width

525 inches X 8125 lnches equals 42.656 square inches
Triangular area not examined {if applies) 2.7 base b3 4.66 height
1.218 base x 2125 height

Axial scan direction area examined 35.071 square inches

60° R.L. Parallel scan direction: Height x width

5.25 inches x 8.125 inches equals 42.656 square inches

Area not examined (if applicable) - 5.25 height X 3.6  width
) 525 height X 2125 width

42.656 inches minus area not examined 30.056 inches

Combining all scan directions: 47.671 square inches for total exam

Divide area examined by required area: equals coverage achieved 55.88

Calculations performed by: Frank Dohmen Level 1§

DAEC Review Gary Park

equals 6.291 square inches

equals 1.2941 square inches

equals 18.9  square inches
equals _11.166_ square inches
equals 12,6 squareinches

% coverage for total exam

55.88 &0°

5163 400

53.85 45°
161.36
53.73

A=bhi2



Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 40 degree for Inner 15%
Note: caliculations performed u_sing 2D plot only .

Nozzle ID N2 RRG-D001

Area required to be examined

Axial scan direction: Height x width
0.7875 inches X 8.125 inches equals 6.39844 square inches

Parallel scan direction: Height x width

0.7875 inches X 8.125 inches equals 6.39844 square inches
Total area required to be examined 12.7969 square inches required for complete exam
Actual area examined

40 degree Axial scan direction: Height x width

0.7875 inches X 8.125 inches equals 6.39844 square inches

Triangular area not examined” (if applies)  0.72 1/2base x  0.7875 height equals 0.2835 square inches

" Rect. area not examined” (if applies) 0 x 0.7875 equals 0
Triangular area not examined? (if applies) 0,76 1/2base x  0.7875 height equals 0.29925 square inches
Rect. area not examined® (if applies) 1.37 b'e 0.7875 equals 1.07888
Axial scan direction area examined 4.73681 square inches

'40 degree shear Parallel scan direction: Height x width

0.7875 inches X 8.125 inches equals 6.38844 square inches
Area not examined (if applies) 3.625 base X 0.7875 height equals 2.85469 square inches

Area not examined (if applies) 2125 base X 0.7875 height equals 1.67344
Parallel scan direction area examined 1.87031 square inches

Combining all scan directions: 6.60713 square inches for total exam

Divide area examined by krequired area; equals coverage achieved 51.63 % coverage for total exam
Calculations performed by: Frank Dohmen Level |l
DAEC Review Gary Park

ANII Review



Nozzie to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) voiume 45 degree for inner 15% -
- Nate: calculations performed using 2D plot only

Nozzle ID N2 RRG-D001

Area required to be examined

Axial scan direction: Height x width
0.7875 inches X 8.125 inches equals 6.39844 square inches

Parallel scan direction: Height x width

0.7875_inches X 8.125 inches equals 6.39844 square inches
Total area required to be examined 12.7969 square inches required for completo_a exam

Actual area examined

45 degree Axial scan direction: Height x width

0.7875 inches b 4 8.125 inches equals 6.39844 square inches

Triangular area not examined {if applies) 0.75 1/2base x 0.7875 height equals 0.295 square inches
Rect. area not examined (if applies) 1.375 X 0.7875 equals 1.08281
Axial scan direction area examined 5.02031 square inches

45 degree shear Parallel scan direction: Height x width

0.7875 inches X 8.125 inches equals 6.39844 square inches

Area not examined (if applies) - 3.625 base X 0.7875 height equals 2.855 square inches
Area not examined (if applies) 2.125 base X 0.7875 height equals 1.673 square inches
Parallel scan direction area examined 1.87031 square inches

0 inches X 0 inches equals 0  square inches
Combining all scan directions: 6.89063 square inches for total exam
Divide area examined by required area: equals coverage achieved §3.85 % coverage for total exam
Calculations performed by: Frank Dohmen Level i
DAEC Review Gary Park

ANII Review
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ULTRASONIC EXAMINATION DATA SHEET

REACTOR PRESSURE VESSEL WELDS

) DAEC 105061 Calibration Sheet No.: C-089 THRU C-090
Site: Report No.:
Data Sheet No.: N/A
Procedure No.: ACP 1211.27 Rev. 1 @
OF LR S
System: Reactor Vessel Exam Susface Temp.: 88 Couplant: Humex
Weld 1D: Thermometer SIN: __39L Batch No.. 98165
Examination Surface: 1D ODR Material Type: CsS &R SS 0O Exam Date: 04/14/05
Lo TDC Exam Start: 14:40
Reference D Ro Reference:
° WCL Exam End: 15:20
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° RL ZONE 1 76.7 dB 1,3, 4
Perpendicular DownStream 2 60° RL ZONE 2 74.7 dB 1,3, 4
Parallel CW 3
Parallel CCW 4
INDICATIONS
' Sweep Reading
Indication L {in) From Ref W {In) From Ref [AMP or [] Depth x:; Examination
No. (1-4)
R X % D
Lr | Lmax | Lz | owa | wemax | owe fpr 8 SWemax [S0°2 8 ac
NRI N/A N/A N/A N/A N/A N/A  IN/A N/A  IN/A N/A N/A
REMARKSI/LIMITATIONS
WO:1129013 eIl e L
jLimitation: 5" x 3" insulation bracket located 12" below nozzle erage of required volume. See attached
coverage plot.

|

& Previous E'xap?ination Data Reviewed

N

oy L ‘j‘/nlf

0 0414105 Y, — Y-2%6e5
7 .
evermer. A. Level — Date | Dohmen, F. Date Bowers, J. Date
Examiner (s) Level Il Review ANl Review

NG-173Z Rev. 0

Page 1 of 1



ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

' Calibration Sheet No.: C-089
Site: DAEC Linearity Sheet No.. L-002
Procedure No.: ACP 1241.27 Revision: 1
Instrument: Panametrics Epoch I 01448103
Manufacturer Model No. Serial No.
TRL2-ST 2 (24X42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangular 20 mMHz _60°/RL 1.06"
‘ Manufacturer Model Serial No. Size Freq. Angle / Mode Incident to
Cable: 2 (RG-174) 12° 0 wedge front
- Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA /525" 66 °F
Serial No. Matesial Size } Thickness ‘temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
A 80 31{ ;’[‘;L Pulser: High Frequency: Fixed
“: 70 Pulse Energy: High Range: 6.329"
L & Pulse Width: N/A Velocity: .2332
{58 Rep Rate: Auto Delay: 0.0
I‘ 40 Damping: 150 ohms Zsro Offset: 12.98
p Display Mode: _ Full Wave Gain - Axial Scan: 62.7 a8
E 2 Filter: STD Gain - Circ. Scan: N/A dB
10 Reject: oft 3 Putse Echo & Dual
Pulse Amplitude: Fixed
Sweep: 0-10= 6.329"
[J Depth & Metal Path
Figld Simulator  CSRompas _ S/IN __ LMT-17 Calibration Verification
Reflector: 1/4T SDH 2" RAD. Initial Calibration Time: 08:56 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:02 N/A T N/A I N/A ] N/A
Sweep: 4.0 3.2
Gain: 62.7dB 47.6 dB
Welds Examined Report No. Comments
JPB-DO01 ) 105061 Work Order: 1129013
Sqguint Angle 5°
Configuration of Elements: D-SBS
ZONE1
/ — = 1N
Il 04114105 M J ”/!%y DA~ Y-3005
levermer, A. Level Date | <¢Z Dohmen, F. 7 pate Bowers, J. Date
Examiner Level Hi Review ANl Roview

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

] DAEC Calibration Sheet No.: C-090
Site: Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch Il 01448103
Manufacturer . Model No. Serial No.
. TRL2-ST 2 (24X42) mm
Search Unit: RTD FS5~125 mm 02-102 Rectangular 20 mHz _B0°/RL 1.06"
Manufacturer Model Serial No. Size Freq. Angle / Mode Incident to
Cable: _ 2 (RG-174) 12 : 0 wedge front
Type . Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA/5.25" 66 °F
Serial No. Material Size  Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
- v D .
A B0 X Notch Pulser: High Frequency: Fixed
l:l 70 Pulse Energy: High Range: 14.45"
L % Pulse Width: N/A Velocity: 2332
[ %0 Rep Rate: Auto Delay: 12.98
T Damping: 150 ohms Zero Offset: 0.0
u ———eete e ———————— et
p 3 Display Mode:  Full Wave Gain - Axial Scan: 71.0d8
E 2 Filter: STD Gain - Circ. Scan: N/A dB
B Reject: Off J PulseEcho & Duat
Pulse Amplitude: Fixed
Sweep: 6-10 = 14,45"
3 Depth R Metal Path
Field Simulator ~ CS Rompas SN LMT-17 Calibration Verification
Reflector: 1D Notch 2* RAD. Initial Calibration Time: 09:04 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 16:03 N/A 1 N/A I N/A l N/A
Sweep: 7.5 12
Gain: 71.0dB 47.2dB
Welds Examined Report No. Comments
JPB-D001 105061 Work Order: 1129013
Squint Angle 5°
Configuration of Elements: D-SBS
ZONE2
Y //7 P ey 1) A 1
: Il 04714705 W M (x> “//%( DB — Yo o5
evermer, A. Level Date A Dohmen, F. Date Bowers, J. Date
Examiner . Level lil Review ANl Review

NG 1422 Rev. 4
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Nozzle to RPV Coverage Calgulation Sheet

Coverage calculated to requirements of Code Case N-613-!
Note: caiculations performed using 2D plot only

Nozzle ID N8

Area reguired to be examined

Axial scan direction: Height x width
5.25 inthes X 3.008 inches equals 15,792 square inches

Parallef scan direction: Height x width

5.25 inches X 3.008 inches equals 15.792 square inches
Total area required to be examined 31.584 square inches required for complete exam

Actual area examined
80 degree R.L. Axial scan direction: Height x width

6.25 inches X 3.008 inches equals 14.9803 square Inches
Note: Only 84.86% of axial scan surface area examined due to insulation bracket interference

Trlangular area not examined {if applies) 1.28 1/2 base X 2.14  height equals 1.3803 square inches
Axial scan direction area examined 13.6 square inches
60 degree R.L. Paraliel scan direction: Height x width

5,25 Inches X 1.93 inches equals 10.1325 square inches

Additional Inner 15% area achieved using 45 degree shear technigue: Height x width

0.7875 inches X 1,09 inches equals 0.856838 square inches
Combining all scan directions: 24.56909 square inches for total exam
Divide area examined by required area: equals coverage achieved 77.86 % coverage for total exam
Calculations performed by: Todd Biechin e [/6/ Level l
,.,.,
DAEC Review Frank Dobhmen “\bq‘o( Level i

ANIl Review Jeremy Bowers
' Lﬂ 6 6 ,/



Nozzle to RPV Coverage Calculation Sheet
Coverage Re-calculated using IWB-2500-7(b) volume 60°
Note: calculations performed using 2D plot only

Nozzle ID N8 JPB-D001

Area required fo be examined

Axial scan direction: Height x width
5.25 inches x 8.187 inches equals
Parallel scan direction: Height x width
5.25 inches X

8.187 inches equals

Total area required to be examined

Actual area examined

60° R.L. Axial scan direction: Height x width

5.25 inches X 8.187 inches equals
Triangulai area not examined {if applies) 2.52 base
1.24 base

Axial scan direction area examined

60° R.L. Parallel scan direction: Height x width

5.25 inches X 8.187 inches equals
Area not examined (if applicable) 5.25 height
5.25 height

42,982 inches minus area not examined
Combining afll scan directions:

Divide area examined by required area:

Calculations performed by: Frank Dohmen

DAEC Review Gary Park

35.594 square inches

equals coverage achieved

Level il

42.982 square inches

42,982 square inches

85.964 square inches required for complete exam

42.982 square inches

X 4.82 height
X 212 height

equals
equals
0.828 29.476 sqin

6.073 square inches
1.314 square inches
X 94.86% due to bracket

42.982 square inches

X 34 width equals 17.86 square inches
X 212  width equals 11.13 square inches
28.98 inches equals 14.0018 square inches

41.963 square inches for total exam

48.81 % coverage for total exam

A=bh/2

' 27.964




Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 40 degree for Inner 15%
Note: calculations performed using 2D plot only

Nozzle ID N8 JPB-D001

Area required to be examined

Axial scan direction: Height x width
0.7875 inches X 8.187 inches equals 6.44726 square inches

Parallel scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 sguare inches
Total area required to be examined 12.8945 square inches required for complete exam

Actual area examined
40 degree Axial scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Triangular area not examined® (if applies) 0.26 1/2base x  0.22 height equals 0.0286 square inches

Rect. area not examined ™ (if applies) 0 X 0 equals O

Triangular area not examined® (if applies)  0.645 1/2base x  0.7875 height equals 0.25397 square inches
Rect. area not examined® (if applies) 1.49 x 07875 equals 1.17338

Axial scan direction area examined 4.99132 square inches

40 degree shear Parallel scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Area not examined (if applies) 3.3 base b4 0.7875 height equals 2.599 square inches
Area not examined (if applies) 2125 hase x 0.7875 height equals 1.673
Parallel scan direction area examined 2.176 square inches

——————

Combining all scan directions: 7.16639 square inches for total exam

Divide area examined by required area: equals coverage achieved 55.58 % coverage for total exam
Calculations performed by: Frank Dohmen Level [
DAEC Review Gary Park

ANIH Review



Nozzle to RPV Coverage Calculation Sheet
Coverage Re-calculated using IWB-2500-7(b) volume 45 degree for Inner 15%
Note: calculations performed using 2D plot only ’

Nozzie ID N8 JPB-D001

Area required to be examined

Axial scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches
Paraliel scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Total area required fo be examined 12.8945 square inches required for complete exam

Actual area examined
45 degree Axial scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Triangular area not examined (if applies) 0.75 1/2 base X 0.7875 height equals 0.285 square inches

Rect. area not examined (if applies) 1.365 X 0.7875 equals 1.075
Axial scan direction area examined 5.07701 square inches

45 degree shear Parallel scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Area not examined (if applies) 3.3 base X 0.7875 height equals 2.599 square inches
Area not examined (if applies) ) 2125 base X 0.7875 height equals 1.673 squareinches
Parallel scan direction area examined 217508 square inches .

Combining all scan directions: 7.25209 square inches for total exam

Divide area examined by required area: equals coverage achieved 56.24 % coverage for total exam
Calculations performed by: Frank Dohmen Level 1
DAEC Review Gary Park

ANII Review
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ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS

ibrati . C-104, C-105
Site: DAEC 105065 Calibration Sheet No.:

Report No.:

Data Sheet No.:

P
Procedure No.: ACP 1211.27  Rev. 1 ” ?‘)

System: Reactor Vessel Exam Surface Temp.: 99 F Couptant; Humex
Weld ID: Thermometersin: 9991 Batch No.: 98165
Examination Surface: 1000 ODR Material Type: CS & SS 0O . Exam Date: 04/12/05
: Exam Start: 12:30
Ref TDC Ro Ref :
Lo Reference orieTeene WeL Exam End: 13:10
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° RL Zone 4 76.4 dB 1, 3.4
Perpendicular DownStream 2 60° RL Zone 2 876dB 1,3, 4
Parallel CW 3 N/A N/A N/A
Paratie! CCW 4 N/A NIA N/A
INDICATIONS
Sweep Reading
Indication L {In) From Ref W (In) From Ref RIMP or [] Depth 2",:; Examination
No. %0 1-4)
| umax | otz [ owa | owemax | owe (PO g sW-Max |50 g ac
NRI NIA NJA N/A N/A N/A N/A  [N/A N/A  IN/A N/A N/A
REMARKS/LIMITATIONS
WO: 1129015

Single side access due to configuration

v ehng report No !R 2004 62 for :nner 15% exammahon ‘Obtained
182:4% coverage of required volume. Se

ched coverage plot.

& Previous Examination Data Reviewed ' .
_‘—.—ﬁ Pal
I 04112105 @ MM “ﬁq/of S — Yoo,
Stevermer, A. Level  Date | {73 pohmen, f. Date Bowers, J. Date
Examiner {s) Level Il Review ANU Review

NG-173Z Rev. 0 Page 1 of 1




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-104
Site: DAEC Linearity Sheet No.: L-004
Procedure No.: ACP1211.27 Revision: 1
Instrument: Panametrics Epoch Ii) 01435501
Manufacturer Model No. Serial No.
TRL2-Aust 2 (24X42) mm
Search Unit: RTD FS~125 mm 00-447 Rectangular 20 MMz 60°/Long. 1.05"
Manufacturer Model Serial No, Size Freq. Angle / Mode Incident to
Cable: _ 2 {RG-174) 12' 0 wedge front
Type Length No. of Connectors ’
Calibration Standard: 1E-30 Carbon Steel NA /5.25" 67 °F
Serial No. Material Size / Thickness Temp.
Couplant: Hurnex 98165 Thermometer: 3991
Type Batch No. Serial No,
DAC Instrument Settings
100
o 1/4T7
A B0 jﬁ SSH Pulser: High Frequency: Fixed
': 70 Pulse Energy: High Range: 8.003"
L % Pulse Width: NIA Velocity: .2309
| se Rep Rate: Auto Delay: 0.00
;S 40 Damping: 150 Ohms Zero Offset: 12.38
p Display Mode:  Fullwave Gain - Axial Scan: 62.4 d
E 2 Filter: STD Galin - Circ. Scan: - N/A dB
10 Reject: off QO PuiseEcho & dual
Pulse Amplitude: Fixed
Sweep: 0-10= 8.003" )
O Depth 2 Metal Path
Field Simutator CS Rompas  SIN LMT-17 Calibration Verification
Reflector: 1/4T SDH 2" RAD Initiat Calibration Time: 09:17 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 15:25 N/A I N/A l N/A I N/A
Sweep: 40 2.4
Gain: 62.4 dB 47.4 dB
Welds Examined Report No. Comments
VIB-D001 105065 Work Order: 1129015
Squint Angle 5°
Configuration of Elements: D-SBS
Zone 1 60° RL Cal.
o P —com men.) F ] n | ]
Il 04/12/05 M Aigwsa\ L’/Iq/os/ 3 Y-2o-o 5
tevermer, A. Level  Date (5 Dohmen, F. Pt bate Bowers, J. Date
Examinar Level IH Review ANJI Review

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION).

Calibration Sheet No.: C-105
ite: DAEC , .
Site: Linearity Sheet No.: L-004
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch 1| 01435501
Manufacturer Model No. Serial No.
TRL2-Aust 2 (24X42) mm
Search Unit: RTD FS~126 mm_  00-447 Rectangular 2.0 mHz 80°/Long. 1.05"
Manufacturer Model Serial No. Size Freq. Angle / Mode Incident to
Cable: _ 2(RG-174) 12’ 0 wedge front
Type Length No. of Connectors
Calibration Standard: JE-30 Carbon Steel NA /5.25" 67 °F
Serlal No. Waterial Size f Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
- v ID . .
A 80 3 Pulser: High Frequency: Fixed
Notchi . —_———
l: 70 Pulse Energy: High Range: 16.27
L 5 Pulse Width: N/A Veiocity: .2309
{ 50 Rep Rate: Auto Delay: 0.00
5 40 Damping: 180 Ohms Zero Offset: 12.38
p * Display Mode: __ Fuilwave Gain - Axial Scan: 75648
E 20 Filter: STD Gain - Circ. Scan: N/A dB
0 Reject: off Q PuiseEcho & bual
. Pulse Amplitude: Fixed
Sweep: 0-10= 16.27" .
3 Depth d Metal Path
Field Simulator CSRompas  SIN LMT-17 Calibration Verification
Reflector: ID Notch 2" RAD Initial Calibration Time: 09815 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 15:26 - N/A { N/A ‘ N/A I N/A
Sweep: 7.5 1.2
Gain: 75.6 dB 49.1 dB _
Welds Examined Report No. Comments
VIB-DOO1 105065 Work Order: 1128015
Squint Angle 5°
Configuration of Elements: D-SBS
Zone 2 60° RL Cal.
W e’ P T4 |
—
Il 04712105 MM’“’!’ '%'?/or I3 Yo ST
tevermer, A. Level Date | N ?’B Dohmen, F. " Date Bowers, J. Date
Examiner Level Il Review ANII Review

NG 142Z Rev. 4




Nozzle to RPV Coverage Calcuiation Sheet

Coverage calculated to requirements of Code Case N-613-!
Note: calculations performed using 2D plot only

Nozzle ID N1

Area required to be examined’

Axial scan direction: Height x width
5.25 Inches X 2.859 inches edquals 15.0098 square inches

Parailel scan direction: Height x width

5.25 inches X 2,859 inches equals 15.0088 square inches
Total area required to be examined 30.0195 square inches required for complete exam

Actual area examined
60 degree R.L. Axlal scan direction: Height x width
5.25 inches X 2859 inches equals 16.0098 square inches
Triangular area not examined {if applies) 1.33 1/2 base X 246 height equals 1.42975 square inches
Axtal scan direction area examined 13.68 square inches
60 degree R.L. Paralle! scan direction: Height x width
5.26 inches x 1.96 inches equais 10.29 square inches

Additional Inner 15% area achieved using 45 degree shear technique: Height x width

0.7875 Inches x 1.1 inches equais 0.86625 square inches
Combining all scan directions: 24,7363 square inches for total exam
Divide area examined by required area: equals coverage achieved 82.4 % coverage for total exam
AU W o
Calculations performed by: Todd Blechinger Level I
DAEC Review Frank Dohmen “{ C Level M
ANl Review Jeremy Bowers

M~ Ude vy
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Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 45 degree for Inner 15%
Note: calculations performed using 2D piot only

Nozzle ID N11 ViB-DO01

Area required to he examined

Axial scan direction: Height x width

0.703 inches X 7.187 inches equals 5.05246 square inches
Parallel scan direction: Height x width

0.703 inches X 7.187 inches equafs 5.05246 square inches

Total area required to be examined 10.1049 square inches required for complete exam

Actual area examined
45 degree Axial scan direction: Height x width
’

0.703 inches x 7.187 inches equals 5.05246 square inches

Triangular area not examined (if applies) 0.703 1/2base X 0.703 height equals 0.2471 square inches
Rect. area not examined (if applies) 1.427 X 0.703 equals 0.79228
Axial scan direction area examined 4.01308 square inches

45 degree shear Parallel scan direction: Height x width

"~ 0.703 inches X 7.487 inches equals 5.05246 square inches

Area not examined (if applies) 2.95 base X 0.703 height equals 2,074 squareinches
Area not examined (if applies) 1.830 base X 0.703 height equals 1.286 square inches
Parallel scan direction area examined 1.69212 square inches '

Combining all scan directions: 5.7052 square inches for total exam

Divide area examined by required area: equals coverage achieved 56.46 % coveragé for total exam
Calcuiations performed by: Frank Dohmen Level il
DAEC Review Gary Park

ANIl Review



Nozzie to RPV Caverage Cafculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 60°
Note: calculations performed using 2D plot only

Nozzle 1D N11 vIB-D001

Area required to be examined
Axial scan direction: Height x width
4.687 inches x 7.187 inches equals 33.685 square inches

Parallel scan direction: Height x width

4.687 inches X 7.187 inches equals 33.685 square inches
Total area required to be examined 67.371 square inches required for complete exam

Actuai area examined

60° R.L. Axial scan direction: Height x width

4.687 inches x 7.187 inches equals 33.685 square inches
Trianguiar area not examined (if applies) 23 base x 3.94 height
‘ 1.06 base b4 1.85 height
Axial scan direction area examined 28.174 square inches

60° R.L. Parallel scan direction: Height x width

4.687 inches X 7187 inches equals 33.685 square inches

Area not examined {if applicable) 4.687 height X 2.95 width
4.687 height X 1.85 width

33.685 inches minus area not examined 22,498 Inches

Combining all scan directions: 39.362 square inches for total exam

equals 4.531 square inches
equals 0.9805 square inches

equals 13.827 square inches
equals _ 8.671 square inches
equals 11.188 square inches

Divide area examined by required area:  equals coverage achieved 58.43 % coverage for total exam
Calculations performed by: Frank Dohmen Level i 58.43 60°

56.46 45°
DAEC Review ' Gary Park 114.89

57.45

A=bh/2
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ULTRASONIC EXAMINATION DATA SHEET
REACTOR PRESSURE VESSEL WELDS
C-117,C-118
Callbration Sheet No.: i
Site: DAEC Report No.: 105064
Data Sheet No.:
Procedure No.. ACP 1211.27  Rev, 1 A Z é }
System: Reactor Vessel Exam Surface Temp.: 88 F Couplant: umex
Weld 1D: Thermometer SIN: _____3_9_91_______ Batch No.: __m_
Examination Surface: ID(3 ODRX Material Type: CS & SS 0 Exam Date: 04/12/05
- Exam Start: 13:20
L Reference TDC Ro Reference: WGCL ‘
Exam End: 14:15
Scan Surface Exam Number Search Unit Angle Scan Sensitivity Exam Number
Perpendicular UpStream 1 60° Rl Zone 1 76.7 dB 1,34
Perpendicutar DownStream 2 60° RL Zone 2 83.0dB 1,34
Parallel CW 3 N/A N/A N/A
Parallel CCW 4 NIA N/A N/A
INDICATIONS
L (in) From Ref W (In) From Ref Sweep Reading M
indication [AMP or [] Depth . A:"‘ : Examination
Ne. sw-1 03 sw20| *% Dac a-4
L1 L-Max L2 W-1 W-Max | W2 oo - g SW-Max o g
NR! NIA N/A NIA N/A N/A N/A  IN/A N/A  [N/A N/A N/A
REMARKS/LIMITATIONS
WO: 1129014
Single side access due to configuration,
IR ; q_dehng report .
:71% coverage of requrred volume due to proximity of skirt weid.
See attached coverage plot.
. L/»» & Previous Exammatlon Data Reviewed
W 04712105 M A rgm 4/?‘1 /0( 23— Y2045
tevermer, A. Level  Date q ?Bi Dohmen, F. Date Bowers, J. Date
Examiner () Levet Il} Review ANII Review

NG~173Z Rev. 0 . Page 1 0of




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
. DAEC Calibration Sheet No.: c-117
Site: Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 Revision: 1
Instrument: Panametrics Epoch il 01448103
Manufacturer Model No, Seriat No.
TRL2-ST ‘ 2 (24X42) mm
Search Unit: RTD FS~125 mm 02-102 Rectangular 20  mHz _B0°/RL 1.06"
Manufacturer Modet Serial No, Size Freq. Angle / Mode Incident to
Cable: _ 2{(RG-174) 12 0 wedge front
" Type Length No. of Connectors
Calibfation Standard: IE-30 Carbon Steel NA /525" 67 °F
Serial No. Materiat Size I Thickness Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
A B0 ;’g; Pulser: High Frequency: Fixed
'g 70 Pulse Energy: High Range: 6.329"
L Pulse Width: N/A Velocity: 2332
[ Rep Rate: Auto Defay: _ 0.00
E 40 Damping: 150 Ohms Zero Offset: 12.98
p 3 Display Mode: __Fullwave Gain - Axlal Scan: 62.7d8
E 2 Filter: STD Gain - Cire. Scan: N/A dB
10 Reject; Off O Pulse Echo & Dual
Puise Amplitude: __F_"S‘l
Sweep:0-10= 6.329"
O Depth B3 Metal Path
Field Simutator CSRompas SN LMT-17 Calibration Verification
Reflector: 1447 SDH 2" RAD Initiat Calibration Time: 09:17 Verification Yimes:
Max Amplitude: 80% 80% Fina} Calibration Time: 15:25 N/A ] N/A ’ NIA T N/A
Sweep: 4.0 32
Gain: 62.7 dB 47.6 dB
Weids Examined Report No, Comments
LCA-DOD1 105064 Work Order: 1128014
Squint Angle 5°
Configuration of Elements: D-SBS
Zone 1
2 D - .
Il 04/12/05 \Lm.A MM “/Ie)a( o — A AT
evermer, A. Levet  Date |V12  Dohmen, F. " Date Bowers, J. Date
Examiner Level {ll Review _ANH Review

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
. DAEC Calibration Sheet No.: c-118
Site: Linearity Sheet No.: L-002
Procedure No.: ACP 1211.27 .Revision: 1
Instrument: Panametrics Epoch I 01448103
Manufacturer Model No. Serial No.
TRL2-ST 2 (24%42) mm ) ,_
Search Unit; RTD FS~125 mm 02-102 Rectangular 20 mHz 60°/RL 1.05"
. Manufacturer Maode! Serial No. Size Freq. Angle / Mode Incident to
Cable: 2 (RG-174) 12' D wedge front
Type Length No. of Cennectors
Calibration Standard: IE-30 Carbon Steel NA/5.25" 67 °F
) Serial No. Materiat Size / Thickness Tomp.
Couplant; Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Seftings
100
- D . .
A B0 ¥ Noteh Pulser: High Frequency: Fixed
E 7 PulseEnergy: __ High Range: 14.45"
L Pulse Width: N/A Velocity: .2332
{50 Rep Rate: Auto Delay: 12.98
T« Damping: 150 Ohms - Zero Offset: 0.0
u —————————— e .
p Display Mode:  Fullwave Gain - Axial Scan: 71.048
E 2 Filter: STD Gain - Circ. Scan: N/A uB
1 Reject: Off QPrusegcho & Dual
Pulse Amplitude: ______fi’_‘__e_d.
Sweep: 0-10= 14.45"
J Depth X Metal Path
Field Simulator ~ CSRompas SN __ LMT-17 Calibration Verification
Reflector: 1/4T SDH 2" RAD Initial Catibration Time: 09:15 " Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 15:26 N/A [ N/A T N/A r N/A
Sweep: 7.5 1.2
Gain: 71.0dB 47.2 dB
Welds Examined Report No. Comments
LCA-DO0Y 105064 Work Order. 1129014
Squint Angle 5°
Configuration of Elements: D-SBS
Zone 2
Z - P /)
Il 04/12/05 W A,QM "*/;q Jor QA — 42005
evermer, A. Level pate | <Y f S Dohmen, F. Date Bowers, J. Date
Examiner _Level 1l Review AN Review

NG 142Z Rev. 4
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Nozzle to RPV Coverage Calculation Sheet

Coverage Re-calcutated using IWB-2500-7(b} volume 60°

Note: calculations performed using 2D plot only

Nozzie ID N10 LCA-D0OO1

Area required to be examined

Axial scan direction: Height x width

5.26 inches x 8.187 inches
Paralliel scan direction: Height x width

5.26 inches x 8.187 inches
Total area required to be examined 85.964
Actual area examined
60° R.L. Axlal scan direction: Height x width

525 inches X 8.187 inches
Triangular area not examined (if applies) 1.46
Axial scan direction area examined -5;1)_;2_:3-

60° R.L. Parailet scan direction: Height x width

5.26 inches b 4 8.187 inches
Area not examined (if applicable) 5.25
5.25

42,982 inches minus area not examined
Combining all scan directions:

Divide area examined by required area:

Calcutations performed by: Frank Dohmen

DAEC Review Gary Park

equals coverage achieved

equals 42982 square inches

equals 42.982 square inches

square inches required for complete exam

equals 42,982 square inches
base ' X 3.37 height equals 2.460 square inches
bhase X 2.125 height equals 1.3389 square inches
square inches x62% duetoskirt= 24,2934
equals 42.982 square inches
height x 33 width equals 17.325 square inches
height x 2125 width equals 11.1563 square inches

28.481 inches equals 14,5005 square inches

38.794 square inches for total exam

45.13 % coverage for total exam

Level il

101.4'3
50.72

A=bh/2



Nozzle fo RPV Coverage Calculation Sheet

Coverage Re-calculated using IWB-2500-7(b) volume 45 degree for Inner 15%
Note: calculations performed using 2D plot only

Nozzie ID N10 LCA-D001

Area required fo be examined

Axial scan direction: Height x width
0.7875 inches X 8.187 inches equals 6.44726 square inches

Parailel scan direction: Height x width

0.7875 inches X '8.1 87 inches equals 6.44726 square inches
Total area required to be examined 12.8945 square inches required for complete exam

. Actual area examined

45 degree Axial scan direction: Height x width

0.7875 inches x 8.187 inches equals 6.44726 square inches
Triangular area not examined (if applies) 0.7875 1/2base x 0.7875 height equals
Rect. area not examined (if applies) 1.3375 X 0.7875 equals 1.053
Axial scan direction area examined 5.0839 square inches

45 degree shear Parallel scan direction: Height x width

0.7875 inches X 8.187 inches equals 6.44726 square inches

Area not examined (if applies) 3.3 base X 0.7875 height equals
Area not examined (if applies) 2,425 base X 0.7875 height equals
Parallel scan direction area examined 2.17508 square inches

0 inches b { 0 inches equals 0  square inches

Combining all scan directions: 7.25838 square inches for total exam

0.310 square inches

2.599 square inches

1.673 square inches

Divide area examined by required area: equals coverage achieved 56.3 % coverage for total exam
Calculations performed by: Frank.Dohmen Level 1
DAEC Review Gary Park

ANIi Review
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Enclosure 3
to NG-07-0809

Enclosure 3

Description of Examination Limitatiqns for Nozzle LCA-D001
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NG-174Z Rev. 0

ULTRASONIC EXAMINATION DATA SHEET
NOZZLE TO SHELL WELD AND INNER RADIUS
Calibration Sheet No.:_C-119 THROUGH C-122
Site: DAEC Report No.: 105064
Data Sheet No.: N/A
Procedure No.. ACP 121144 Rev. 0
System: Reactor Vessel Exam Surface Temp.: 88 - F Couplant: Humex
Nozzle ID: LCA-DO01 IR Thermometer SIN: 3991 Batch No.: 98165
Examination Surface: IDQ ODX Material Type: cCS ® SS 0O Exam Date: 04/12/05
— R Exam Start: 13:20
Refe Reference:
Lo Reference WCL Exam End: 14:15
Scan Surface Exam Number Search Unit Angle / Skew Scan Sensitivity Exam Number
Vessel CW 1 70° (+- 12°) 73.1dB 3,4
Vessei CCW 2 70° (+- 1° to +- 11°) 73.1dB 1,2
Blend CW 3 45° (+-43° to +- 64°) 54.5dB 1,2
Blend CCW 4 N/A N/A N/A
Nozzle Boss CW s N/A N/A N/A
Nozzle Boss CCW 6
Ind. # Trans;gz::i:rz‘imum Indlcagao?h Metal Tra,:\:::;:;'R' Transducer Skew Scan Sensitivity | Exam Number
NRI N/A N/A N/A N/A N/A N/A
REMARKS/LIMITATIONS
wWO: 1128014
100% coverage based on modeling program for nozzle examinations.
Reference EPRI report no. IR-2004-62.
70° (+- 1°to 11°) )
Exam obtained 71.69% of required volume due to proximity of skirt weld.
See attached.
o, & Previous Examination Data Reviewed
N 04/12/05 ‘QA-Q M "‘[ 19 jQ( I3 — Y20 oy
tevermer, A. tevel  Date  |<{¥Y  popmen, F. Date Bowers, J. Oste
Examiner Level lll Review AN\l Reyiew
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ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-120
Site: DAEC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch Il 01435501
Manufacturer Model No. Serial No.
Comp G 750
Search Unit: Krautkramer 389-055-750  014XX9 Round 2.25 ptHz 70°/Shear 0.9"
Manufacturer Model Serlal No. Size Freq. Angle / Mode Incident to
Cable: RG-174 12 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA /5.25" 67 °F
Serial No. Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: 3981
Type Batch No. Serial No.
DAC instrument Settings
100
20 D
A 80 % Notch Pulser: High Frequency: Fixed
M 7 Pulse Energy: High Range: 23.3¢4"
E 60 Pulse Width: N/A Velocity: .1228
| 80 Rep Rate: Aqto Delay: 0.0
L @ Damping: 150 Ohms Zero Offset: 23.52
D ¥ Display Mode: Fullwave Gain - Axial Scan: 67.1d8
E 20 Filter: STD Gain - Circ. Scan: N/A dB
10 Reject: off ® PulseEche O Dual
Pulse Amplitude: ____Fixed
Sweep: 0-10= 23.34"
Q Depth & Metal Path
Fieid Simulator CSRompas  SIN LMT-17 Calibration Verification
Reflector: 1D Notch 2" RAD Initial Calibration Time: 08:30 Verification Times:
Max Amplitude: 80% 80% Final Calibration Time: 15:29 N/A I N/A I N/A I N/A
Sweep: 8.1 0.9
Gain: 67.1dB 19.8 dB
Woelds Examined Report No. Comments
LCA-D001 R 105064 Work Order: 1129014
Wedge S/N: 366-001-206
Configuration of Elements: Single
.- .
11 04/12/05 m B'gm.\ ’-f/’ '!/o( O N— Y-20-¢S
evermer, A. Levet Date |“<%Y5 Dohmen,F. YT pate Bowers, J. Date
Examiner Level lli Review ANl Review

NG 142Z Rev. 4




ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

_ Calibration Sheet No.: c-119
Site: DAEC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
Instrument: Panametrics Epoch IIl 01435501
Manufacturer Model No. Serial No.
\ Comp G 75
Search Unit: Krautkramer 389-055-750  014XX8 Round 225 MHz 45°/Shear 0.8"
Manufacturer Model Serial No. Size Freq. Angle / Mode Incident to
Cable: RG-174 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: IE-30 Carbon Steel NA/5.25" 88 °F
Serial No. Material Size / Thickness - Temp.
Couplant: Humex 98165 Thermometer; ___ 3991
Type Batch No. Serlal No.
DAC Instrument Settings
100
90 D
A | Noteh) Puiser. High Frequeney: Fixed
M 7 Puise Energy: High Range: 8.696"
f 60 Pulse Width: N/A Velocity: 1228
] S0 Rep Rate: Auto Delay: 0.0
E 4 Damping: 150 Ohms Zero Offset: 16.92
p ¥ Display Mode:  Fullwave Gain - Axial Scan: 47.5d8
E 2 Filter: STD Gain - Circ. Scan: N/A d8
10 Reject: off ® PuiseEcho  J Dual
Pulse Amplitude: ____Fixed
Sweep: 0-10= 8.696"
O Depth R Metal Path
Field Simutator CSRompas SN LMT-17 Calibration Verification
Reflector: 1D Notch 2" RAD Inltial Catibration Time: 08:49 Verification Times:
Max Amplitude: 80% 80% | FinalCatlbrationTime: 1533 | NA | NA | NA | NA
Sweep: 8.9 1.2
Gain: 47.5dB 384 dB
Welds Examined Report No. Comments
LCA-DO01 IR 105064 Work Order: 1129014
Wedge S/N: 366-001-204
Configuration of Elements: Single
,//) 1 A I}
1 ounas fmh Addoon b | O yaper
vermer, A, Level Date 4’ ] Dohmen, F. ’ Date Bowers, J. Date
Examiner Level ill Review AN Raview
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ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)

Calibration Sheet No.: C-121
Site: DAEC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revision: 0
instrument: Panametrics Epoch Il 01435501
Manufacturer Mode! No. Serial No.
Comp G o
Search Unit: Krautkramer 389-055-750 _ 014XXB Round 225 MHz © °/Shear 1.0
Manufacturer Model Serial No. Size Freq. Angle / Mode Incident to
Cable: RG-174 12' 0 wedge front
Type Length No. of Connectors
Calibration Standard: 1E-30 Carbon Steel NA /525" 67 °F
Serfal No. Material Size / Thickness Temp.
Couplant: Humex 98165 Thermometer: __ 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
" D
A 8 ¥ Notchl Pulser: High Frequeney: Fixed
:‘ 70 Pulse Energy: High Range: 23.34"
L Pulse Width: N/A Velocity: 1228
| s Rep Rate: Auto Delay: 0.0
E 40 Damping: 150 Ohms 2Zero Offset: 23.52
p » Display Mode: Fuliwave Gain - Axlal Scan: 67.1d8
E 2 Filter: STD Gain - Circ. Scan: N/A g8
10 Reject: oft ® PulseEcho O Dual
Pulse Amplitude: Fixed
Sweep: 0-10= __z_a.i__
Q Depth &) Metal Path
Field Simulator N/A SIN N/A Calibration Verification
Reflector: 1D Notch NIA Initial Calibration Time: 08:30 Verification Times:
Max Amplitude: 80% N/A Final Calibration Time: 15:29 N/A ] N/A l N/A l N/A
Sweep: 8.1 N/A
Gain: 67.1dB N/A _
Welds Examined Report No. Comments
LCA-DOO1 IR 105064 Work Order: 1128014
Wedge S/N: 366-003-097
Configuration of Elements: Single
*Angle:70° - 12°
LA
Il 04/12/05 M Aug;q "*/:q /o( D YdoeS
tevermer, A. Levet Date | <4 £ Dohmen, F. Date Bowers, J. Date
Examiner Level 11l Review ANl Review

NG 1422 Rev. 4




NG 142Z Rev. 4

ULTRASONIC CALIBRATION DATA SHEET (MANUAL EXAMINATION)
Calibration Sheet No.: c122
Site: DAEC Linearity Sheet No.: L-004
Procedure No.: ACP 1211.44 Revislon: 0
Instrument: Panametrics Epoch ill 01435501
Manufacturer Model No. Serial No.
Comp G 75"
Search Unit: Krautkramer 389-055-750 014XX1 Round 225 MHz * °/Shear 1.0"
Manufacturer Model Serial No. Size Freq. Angle / Mode Incldent to
Cable: RG-174 12' o wedge front
Type Length No. of Connectors
Calibration Standard; ___E-30 Carbon Steel NA /5.26" 67 °F
Serial No. Material Size / Thickness “Temp.
Couplant: Humex 98165 Thermometer: 3991
Type Batch No. Serial No.
DAC Instrument Settings
100
% iD
A B8 3 Notchl Pulser: High Frequency: Fixed
M 7 l Pulse Energy: High Range: 23.34"
E 60 Pulse Width: N/A Velocity: 1228
| 80 Rep Rate: Auto Delay: 0.0
E “LF Damping: 150 Ohms Zero Offset: 23.52
D ¥ Display Mode: Fullwave Gain - Axial Scan: 67.1a8
E 2 Filter: STD Gain - Circ. Scan: N/A a8
10 Reject: off & PuiseEcho 3 Dual
Pulse Amplitude: Fixed
Sweep:0-10= 23.34"
QO Pepth 23 Metal Path
Field Simulator N/A SN N/A Calibration Verification
Reflector: ID Notch N/A Initial Calibration Time: 08:30 Verification Times:
Max Amplitude: 80% N/A Final Calibration Time: 15:29 N/A [ N/A l N/A l N/A
Sweep: 8.1 N/A
Gain: 67.1dB N/A
Welds Examined Report No. Comments
LCA-DO01 IR 105064 Work Order: 1128014
Wedge S/N: 366-003-096
Configuration of Elements: Single
*Angle:70° + 12°
ya _— L 0
tevermer, A. Levet Date | <V~ Dohmen,F. T bate Bowers, J. Date
Examiner Level lll Review ANl Roview




N10 Limitation Photo

70° +/- (1° to 11°) exam scan surface area was reduced to 826.15 square
inches due to proximity of skirt weld. 1152.36 square inches were
required for 100% examination. Due to the scan area limitation, only
71.69% of the required volume was examined.
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SEE VS-R1-40<2>

DETAIL 7

N1® (LCA-DD

8%

NO. DESCRIPTION BILL OF MATL. PROCED.
1 |FORGING SA5P8 CLASS 2
2 |SAFE END FDRGING SB-166
3 {INSERT A | INCONEL 82
4 |1ST CLAD LAYER 3V 309
5 |2ND & 3RD CLAD LAYER |3@8L
6 |SIDE PLATE 54533 CLASS 1 GR.B
3
INCONEL BUTTERING . 3
PER WPS-103-2F43 SEE VS-P1-40<1> =
DETAIL 4 -
NI1@ (LCA-F2) e
G,
/
- 3% "




Enclosure 4
to NG-07-0809

Enclosure 4

Inservice Inspection Report 101070
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ULTRASONIC CALIBRATION DATASHEET

(MANUAL EXAMINATION)
Site.: DUANE ARNOLD Calibration Sheet No.:_C-092
e.: Linearity Sheet No.;_ 027
Procedure No.: ACP1211.20 Revision: 3
Instrument STAVELEY SONIC 136 399G
Manufacturer Model No. Serial No.
Search Unit_KBA 24384 0.25" 225 pmHz  45°/SHR 0.35"
Manufacturer Serial No. Size Freq. Angle/Mode incident to wedge front
Cable RG-174 6 0
Type Length No. of Connectors
Catibration Standard_PIPE SEGMENT s18 4.0"7.337" 68 o
: Material Size/Thickness Temp.
Serial No. IE-18
Couplant HUMEX 00165 Thermometer St
Type Batch No. Serial No.
DAC INSTRUMENT SETTINGS
A 100
g‘ -80 IZ0 DAC Construction Sensitivity
p % ™~ Gair-Axial Scan 394dB_ Gain-Axial Scan 5!4dB
¢ 70 Gain-Circ. Scan 1448 _ Gair-Circ. Scan 564 B
T €0 N Pulse 22215 Range 20"
g s0 ~ Damping S00okms Delay_0-176"
g 40 ~x Rep Rate_4 kHz Velocity 0.121 infus
30 Fiter 2 Sweep_ N/A
20 ™ Frequency_2-35 Mtz Resolution NA
10 Reject OFF Jack Rg T ®

Sweep: 0-10 = 207
QO Depth & Metal Path

Field Simulator; ROMPAS S/N_ LMT-032 CALIBRATIUN VERIFICATION
REFLECTOR: 107 20" Initia! Calibration Time | 0745 Verification Times
WA A
MAX AMPLITUDE: 62% 25% Final Verification Time | 1511 A A
SWEEF: 5.0 10.0
GAIN: {dB) 35.0 35.0
I WELDS EXAMINED REPORT NO. CONMENTS:
ROB-1001 101070 NONE
RBB-J002 101201
RBB-J003 101202
‘ shb echnfer |lerll- Lo
Examiner Level Date ev Date ANI| Review Date
Zi{ File w la

NG-142Z2 Rev. 2



ULTRASONIC EXAMINATION DATA SHEET
{MANUAL PIPING)
.. DUANE ARNOLD Report No..__ 101070
Site:, 092
Calibration Sheet No.:
Data Sheet No.._ /A
Procedure No.: ACP 1211.20 Revision:
System: RECIRC Exam Surface Temp: 68 °F Couplant: HUMEX Exam Start; 1255
Weid iD;_RBB-1001 h tor SiN;_47! Batch No,_ 0165 Exam End;__ 1301
.. 45° P R . . N/A
Search Unit, Examination Surface: ID (JOD @@ Materiat Type: CS {J SS & Other;
Lo Re TOP DEAD CENTER Axial Scan Sensitivity (dB), 51.4
Wo Ref WELD CENTERLINE Circ Scan Sensitivity (dB)_i
Performed | Indications
Yes No Yes No Component
PIPE
1 With Flow a a o Qa
Axat: L 2 Against Flow Weld F
98 ® O o @ | o __ L
Circ 3 Upstream Centerline o
oW L 4 a a Q Qa W
4 Downstream =] D w] 2]
Circ §  5Upstream O @8 O 0O WELD-OLET
CCW | .
6 Downstream ) a [m) a Component
TLWaveBassMetal | o g o a
8 Other = oo 0o a
Indication L (In) From Ref W (in) From Ref Swesp Readin Max Examination
No. [ (= 2 [ W- W- | W-2 | SW-1 | SW- sh-z Amp (1-8)
Max Max Max %DAC
NRI
Remarks:
No Recordable Indications.
Reviewed previous Data Report # 91-234.  No changes were observed.
Achieved 35.56% code coverage.
I %/éﬂf 09/0) 4%: ZZM 5/6?0/
Examiner Level Date Lev evi 7 i ANII Raview Date
ugl,l-.éw Stter Page_| ot 3
{ "NG-143Z Rev. 3




{MANUAL EXAMINATION)
Site.: DUANE ARNOLD Calibration Sheet No.;_C-093
- Linearity Sheet No.;_L-027
Procedure No.: ACP1211.20 Revision: 3
instrument STAVELEY SONIC 136 399G
Manufacturer Model No, Serial No.
Searcn Unit KBA 24384 025" 225 gpz  70°/SHR 03"
M SeriaiNo.  Size Freq. AngleMode  Incident to wedge front
Cable RG-174 & [
Type Length No. of Connectors
Calibraticn Standard_PIPE SEGMENT sis 407/ 337" 68 o
Material Size/Thickness Temp.
Serial No. IE-18
Couplant HUMEX 00165 Thermometer 347
Type Batch No. Serial No.
DAC INSTRUMENT SETTINGS
A 100 T
g %0 o DAC Construction Sensitivity
L " Gain-Axial Scan 54048 Galn-Aodal Scan 58048
70 Gain-Circ. Scan N/A Gain-Circ. Scan NA
T @0 Pulse _222ns Range 29"
g 50 Damping 500 ohms Delay, 0.340"
€ 40 Rep Rate 4 kHz Velocity 0121 invus
30 Filter 2 Sweep MA_ 000
20 Frequency_225MHz Resolution VA
10 Reject OFF Jak RO T @&
Sweep: 0-10 = 2.0
O Depth ® Metal Path
Field Simulator,_ROMPAS __ §/N_LMT1-032 CAOBRATION VERIFICRTION
REFLECTOR: 100 207 initial Cafibration Time | 9800 Verification Times
- WA 77
MAX AMPUTUDE: 80% 0% Final Verification Time | 1518 Wk E
| SWEEF: 50 100
[ GAIN: {dB) 430 43.0
WELDS EXAMINED REPORTNO. | COMNENTS
RBB-J001 101070 NONE
Ll Qlha T Sfile _ZE o shy Al Wl ol
Examiner Date ?&Ram Dat ANt Review
o T
V{Vkﬁ (N "//n I} Paga__ | of j __
V.




ULTRASONIC EXAMINATION DATA SHEET
{MANUAL PIPING)
. DUANE ARNOLD Report No.;__ 101070
Site: 09
Calibration Sheet No.:
Data Shest No.._ VA
P, dure No.: ACP 1211.20 Revision:
Systam. RECIRC Exam Surface Temp: 68 °F Couplant: HUMEX Exam Start: 1248
Weld jp;_RBB-001 ™ s34 Batch No._0!6% Exam End;__'234
Search Unit_'C SHR  Examination Surface: 1D QOD X Material Type: CS [J SS B Other; WA
Lo Reference:__1OF DEAD CENTER Axial Scan Sensitivity (d8)_>>0
Wo Reference: ELD CENTERLINE Circ Sean Sensitivity (dB) NA
Performed ] Indications
Yes No Yes No Component
PIPE
1 1 With Flow (m] 2 Q m]
Axial: L . Weld
2 Against Flow F
ga 8 Q Q B | e ] L
Circ f 3 Upstream Centerline [}
ow: L a a a 0 W
4 Downstream a 2 a n ]
Circ f 5 Upstream n ] B a Q WELO-O-LET
CCW L
8 Downstream a ] Q Q Compaonent
7 L-Wave Base Metal a a a Qa
NA
8 Other OO0 o o
Indication L (In) From Ref W (in) From Ref Sweep Reading Max Examination
No. L-1 [ L-2 W-1 W- W-2 | SW-1 | SW- | SW-2 Amp (1-8)
Max Max Max %DAC
NRI
Remarks:
No Recordable Indications.
Reviewed previous Data Report # 91-234. No changes were observed. S d 6dB below refe to maintain 5% to 20% ID Roll.
Achicved 35.56% code coverage.
Z_ Shiy oo . sty
Examiner Level Date Le Revi ; /)ata ANII Review Date
| Ly
} () "A' Page L _of_3
NG-143Z Rev. 3 )}




REPORT NO.:

-~ SITE: DUANE ALNPUNIT: |
N @ COVERAGE PLOT SHEET
Camnmed to o cetenc ' PROJECT: £FQ 17 Z01070

o o FLOW
COMPONENTIDNO: RBAJOO! | cONFIGURATION: W2 0-LET o Pl

sysTem: RECIRC

vau 2.03 o
VAD 2.03 858
yacw 203 . 1045
cew 2.03  Lois
82 2888
35¢c
8.2)7.88 -
35.56 %
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to NG-07-0809

Enclosure 5

Weld HEA-CA-05 Information
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Enclosure 6
to NG-07-0809

Enclosure 6

Original Form U-1 for Residual Heat Removal Heat Exchanger
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