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PRAIRIE ISLAND NUCLEAR GENERATING PLANT

DOCKET NOS. 50-282 AND 50-306

LICENSE NOS. DPR-42 AND DPR-60 g

UNIT 2 STEAM GENERATOR (#22) AND PRESSURIZER FLAW EVALUATIONS

During the Unit 2 refueling outage in February-March 2002, uitrasonic examinations of
steam generator #22 and the pressurizer were performed in accordance with American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code Section XI.
The third interval plan for Prairie Island was written to conform examination of Class 1,
2, and 3 components to the 1989 edition, no addenda, of ASME Section XI.

For steam generator #22, third period, third interval examinations were done to satisfy
the follow-up requirements according to IWB-2420 for flaws identified during the first
period, third interval and submitted for NRC review on May 6, 1997 and during the
second period, third interval and submitted for NRC review on May 13, 1999. During
the follow-up examinations, sixteen flaws identified in the tubesheet to channel head
weld region exceeded the allowable flaw size when evaluated against the standards
provided in ASME Section X, IWB-3500. Accordingly, we performed analytical
evaluations of these flaws per ASME Section XI, IWB-3610. These flaws were found
acceptable per these analyses. Attached for your review are the results of these
evaluations.

For the pressurizer, examinations were done to satisfy the base examination
requirements for the third period of the third interval. During the examination, one
indication was identified in the bottom head to shell weld region which exceeded the
allowable flaw size when evaluated against the standards provided in ASME Section X,
IWB-3500. Accordingly, we performed an analytical evaluation of this flaw per ASME
Section X!, IWB-3610. This flaw was found acceptable per this analysis. Attached for
your review are the results of this evaluation.

The procedure used for these evaluations is contained in WCAP-14166, which was
approved by the NRC by letter dated September 6, 1995, addressed to
Mr. Roger O. Anderson, Northern States Power Company.

1717 Wakonade Drive East ¢ Welch, Minnesota 55089-9642

Telephone: 651.388.1121 , . ADL[/]
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This letter contains no new commitments and no revisions to existing commitments.

Please contact Jack Leveille (651-388-1121) if you have any questions related to this
letter.

ot tad o

Joseph M. Solymossy
Site Vice President, Prairie Island Nuclear Generating Plant

CC Regional Administrator, USNRC, Region llI
Project Manager, Prairie Island Nuclear Generating Plant, USNRC, NRR
NRC Resident Inspector — Prairie Island Nuclear Generating Plant

Attachments:
1. UT Vessel Examination, Outage No: PI2RF2002, Report No: 2002U010
2. UT Vessel Examination, Outage No: PI2RF2002, Report No: 20020021

1717 Wakonade Drive East ¢ Welch, Minnesota 55089-9642
Telephone: 651.388.1121



ATTACHMENT 1

NUCLEAR MANAGEMENT COMPANY, LLC
PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT 2
DOCKET NO. 50-306 LICENSE NO. DPR-60

LETTER NO. L-PI-03-030

UT Vessel Examination, Outage No: PI2RF2002, Report No: 2002U010

121 pages follow
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UT Vessel Examination

REPORT#
Site/Unit: NMC / PI2 Procedure: 1SI-UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 20020010
Workscope: 5] Work Order No.: 0106946 Page: 1 of 7

Code: 1989 Code Cat.: B-B Location: SG 22
Drawing No.: 2-51-378 Description: Tube Sheet to Head
System {D; SG
Component ID: W-A Size/Length: 426" Thickness/Diameter: 5.50" / 135.67"
Limitations: Welded 2" x 2" pads and Insulation rings. Start Time: * Finish Time: *

Examination Surface: Inside [ Outside Surface Condition: Ground Flush

Lo Location: Conterline of Hot Leg Wo Location: Centerline of Weld Couplant: Sonotrace 40 Batch No.. #00143
Temp. Tool Mfg.: Telatemp Serial No.: NSP 179 Surface Temp.: 87 °F

Cal. Sheet No.: 2002CA005, 2002CA006, 2002CA010

Angle Used 0 45 457 60 60T

Scanning dB 37.0 | 53.0 | 530 | 649 64.9

Indication(s):  Yes No [} Scan Coverage: Upstreami] Downstream'v] cwwl ccwWwl

Comments:

See previous datasheets for scan limitations. * 0 Degree and 45 degree exam performed on 2/05/2002, 1300 to 1600. 60 Degree exam performed on 2/06/2002,

1245 to 1640,

Results: NAD O IND ¥ GEO (O

Percent Of Coverage Obtained > 90%: Yes Reviewed Previous Data: Yes

N

Examiner Level |1 , Signature Date | Reviewer \ ignature Date
Thomas, Travis / W 2/6/2002 | Clay, Sean P. / LT 2-15-02
Examiner Level 11 ’ Signatur Date | Site Review < ) Signature Date
Knott, Brian ﬂ ol 2/6/2002 | Wren, Jerry P, /quz,v, ~ f~_ 2-18ve
Other Level PQA——/ Signature Date | ANIl Review & ~Sjgnature Date
NIA / Clow, Ron / Pl /s
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BH"DC Ultrasonic Indication Report REPAPTH __
SttefUnit: NMC  / P12 Procedure: ISI-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 ! — Report No.: 20020010
Workscope: 181 Work Order No.: 0106946 Page: 2 of 7
Search Unit Angle: 45 & 60 Degree  © O Piping Welds
Wo Location: _Centerline of Weld (® Femitic Vessels > 2'T
Lo Location: Centerline of Hot Leg O Other

MP Metal Path Wmax  Distance From Wo To S.U. At Maximum Response

RBR  Remaining Back Reflection w1 Distance From Wo At 20% Of Max (Forward)

L Distance From Datum W2 Distance From Wo At 20% Of Max (Forward)

Comments: None

Scan | Indication % w Forward Backward L1 L L2 RBR Remarks
# No. of Max Of Max Of Max of Max of Amp.
DAC w MP w1 MP w2 MP Max Max
45 DEGREE SCAN

4 1 28% 95.0 1.918 94.2 1413 95.7 2372 a5 1.0 1.2 N/A | Skewed towards head side approximately 20 degrees.

4 2 45% 1111 3.633 | 1106 | 3178 | 1121 | 4.291 4 .9 1.2 N/A | Skewed towards head side approximately 20 degrees.

4 3 80% 179.0 | 6.368 | 178.3 | 6.064 | 179.3 | 6.756 A 5 95 N/A | Tube Sheet Side

3 4 55% 212.0 | 4.688 | 2054 | 4.240 | 204.03 | 5.090 2.3 2.9 3.6 N/A | Head Side

3 5 50% 2355 | 4.442 | 2364 | 3.939 | 234.8 | 4.949 24 3.0 3.5 N/A | Head Side

3 6 68% 3209 | 3.888 | 330.9 | 2.827 | 3289 | 4.344 24 26 3.6 N/A | Head Side

4 7 26% 351.5 | 2.120 | 3544 1918 | 3519 | 2474 1.5 23 25 N/A | Head Side

3 8 85% 360.05 | 4.894 | 361.0 | 4.591 359.5 | 5.505 2.2 24 3.0 N/A | Skewed towards head side approximately 20 degrees.
Examiner Level [ Signature Date |Reviewer Signature Date
Thomas, Travis ! Sar' oo 2/6/2002|Clay, Sean P. / %5,9@@\ L 2-)5-0OL
Examiner Level 1 Signatyre Date| Site Review ~ Signature Date
Knott, Brian ;% ’ v/ 2/6/2002|Wren, Jerry P. / % [ N~— D -5
Other Level NIA-/ Signature Date | ANl Review el Signature Date
NIA / Clow, Ron / @// 2/a1/02

e
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mc Supplemental Report REPNTH
Report No.: 2002U010

Page: 3 of 7

Summary No.: 502618
Examiner: Thomas, Travis Level: 1 Reviewer: Clay, Sean P. Date: CZ -—IS -0

Examiner: Knott, Brian Level: I Site Review: Wren, Jorry P. Date: D—/6—< ™
Other: N/A Level: N/A ANl Review: Clow, Ron Date: 2/. 2/ loz

Comments. See previous data sheets 97-0136R2, 97-0135R1 and 97-0136R2 for scan limitations.

Skptch or Photo: G \IDDEAL50\PIZRFO2002\SUPPLEMENTAL UT\2002u010_1.bmp
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@ Determination of Percent Coverage for REPORTH
UT Examinations - Vessels

Site/Unit: NMC [ Pi2 Procedure: ISI-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 20020010
Workscope: isl Work Order No.: 0106946 Page: 4 of 7
0 deg Planar
Scan 100.000 % Length X 95.600 % volume of length / 100 = 95.600 % total for 0 deg
45 deq
Scan 1 100.000 % Length X 98.400 % volume of length / 100 = 98.400 % total for Scan 1
Scan 2 100.000 % Length X 97.600 % volume of length / 100 = 97.600 % total for Scan 2
Scan3 100.000 % Length X 100.000 % volume of length / 100 = 100.000 % total for Scan 3

Scan4 100.000 % Length X 100.000 % volume of length / 100 = 100.000 % total for Scan 4

Add totals and divide by # scans = 99.000 % total for 45 deg
Other deq 60
Scan 1 100.000 % Length X 98.400 % volume of length / 100 = 98.400 % total for Scan 1
Scan 2 100.000 % Length X 86.700 % volume of length / 100 = 86.700 % total for Scan 2

Scan 3 100.000 % Length X 100.000 % volume of length / 100 = 100.000 % total for Scan 3

Scan4 100.000 % Length X 100.000 % volume of length / 100 = 100.000 % total for Scan 4

Add totals and divide by # scans = 96.275 % total for 60  deg

Percent complete coverage
Add totals for each angle and scan required and divide by # of angles to determine;

96.958 _ % Total for complete exam

Note:

Supplemental coverage may be achieved by use of other angles / methods. When used, the coverage for volume not
obtained with angles as noted above shall be calculated and added to the total to provide the percent total for the complete
examination.

Site Field Supervisor: Jerry Wren%ﬁ/{/\f” Date: 3/[ < 2
|7
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3 _ o}
wc“') ISI Flaw Sizing Worksheet REPORTH
Site/Unit: NMC / Pi2 Procedure: IS1-UT-3 QOutage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / = Report No.: 20020010
Workscope: K] Work Order No.: 0106946 Page: _5 of _7
1) Flaw Number See Attached 3) 1S} Interval 3rd Interval O OK Reviewer
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda O OK Reviewer
5) Method (128
6) Flaw Sketch (See Below) O 0K Reviewer
Flaw View
7) Calculations O OK Reviewer
Show detemmination of Surface or Subsurface
See Attached Sheets for Indications 45 Deg. 1 through 13 and &0 Deg. 1 through 13.
Show determination of type of "a” to use
Soe Attached Sheets for Indications 45 Deg. 1 through 13 and 60 Deg. 1 through 13.
8) ISI-FE-1 Paragraph 7.0 - "Rounding-off Method™ was used O Yes Preparer O OK Reviewer
9) Code Flaw Dimensions O OK Reviewer
"= ars 01t nominal* = _ “t measured"™ = st =_ . "w'=
10) Flaw Type O OK Reviewer bsurface Planar (UT/R
11) Flaw Characterization Figure O OK Reviewer
12) Flaw Characterization Figure Number
13) Was IWA-3300 Flaw Characterization followed? @ Yes O No Ifno, why?
14) The correct Code Edition and Addenda was available and used. O Yes Preparer O OK Reviewer
15) Prepared by and date 16) Review by and date
Sean P. Clay Jerry P. Wren
The results are correct and the methodology used is in The review assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.
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Nﬁc‘) ISI Flaw Disposition Worksheet REPORTH
Site/Unit: NMC ¢/ Pi2 Procedure: ISI-UT-3 Qutage No.: ___PI2RF2002
Summary No : 502618 Procedure Revision/FC* 9 ! = Report No.: ____2002U010 P o
Workscope: IS Work Order No.: 0106946 Page: _6  of _& 7
24502
1) Flaw Number i 3)1S! Interval 3rd Interval O OK Reviewer
2) ltem Number B2.40 4) Code Edition & Addenda 89 no addenda O OK Reviewer
5) Acceptance Standard O OK Reviewer
6) Calculations (See Below) O OK Reviewer

++ Soa attached sheets for flaw dispositions on 45 deg. indications 1 through 13 and 60 deg. 1 through 13.

7)Results O OK Reviewer
all= Code allowable a/t% = Calculated alt% = Laminar flaw surface area: (0.75 | w)=

8) Table used for analysis O OK Reviewer
9) Was linear interpolation used? © Yes O No Ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? ® Yes O No Ifno, why?

11) The correct Code Edition and Addenda was available andused. O Yes Preparer O OK Reviewer

12) Statement of acceptability or rejectability with basis. O OK Reviewer ® Accept O Reject

O (alt) Code allowable > (a/t) calculated
O OEM flaw evaluation handbook (see attached analysis)

O (alt) Code allowable < (aft) calculated

13) Prepared by and date ’ 14) Engineering review by and date
The results are comrect and the methodology used is in accordance This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures

15) Approved by and date

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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@ Ultrasonic Indication Report Continuation Araney
SitefUnit: NMC [/ Pi2 Procedure: ISI-UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Revislon/FC: 9 / - Report No.: 20020010
Workscope: ISl Work Order No.: 0106946 Page: 7 of 7
Scan | Indication % w Forward Backward L1 L L2 RBR Remarks
# No. Of Max Of Max Of Max of Max of Amp.
DAC w MP | wi MP | w2 | wmp Max Max

3 9 28% 364.6 | 2.976 | 3849 | 2.776 | 3644 | 3.178 15 1.7 19 N/A | Skewed towards head side approximately 20 degrees.

3 10 25% 365.0 | 1.967 | 3654 | 1.816 | 3644 | 2372 1.0 1.3 1.8 N/A | Head Side

4 1 28% 3689.3 | 7.079 | 389.0 | 6.860 | 389.8 | 7.434 3.3 3.6 4.2 N/A | Head Side

3 12 30% 390.0 | 5903 | 390.5 | 5.605 | 387.5 | 6.786 1.7 25 27 N/A | Head Side

3 13 60% 388.0 | 7.222 | 3884 | 7.023 | 3875 | 7.725 24 25 35 N/A | Skewed towards head side approximately 20 degrees,

2 14 100%+ 8.3 7.932 6.9 7.864 10.5 8.850 ¢ * ¢ N/A | * Tube sheet gaometry 360 degrees intermittent.

60 DEGREE SCAN

4 1 118% 95.75 2.16 95.00 1.75 96.07 3.08 1.9 2.2 2.7 N/A

4 2 40% 118.0 5.07 117.7 4,58 119.1 5.41 3.0 3.3 3.8 N/A

3 3 38% 139.2 6.74 140.2 5.91 138.0 7.65 2 0.0 2 N/A

3 4 68% 138.5 5.08 137.2 4.50 138.2 541 36 4.0 4.5 N/A

4 5 40% 213.5 2.83 213.0 2.33 214.7 3.99 2.2 24 3.2 N/A

4 6 25% 3084 | 449 Jo7.7 | 3.99 309.5 5.50 241 2.3 2.9 N/IA

3 7 31% 328.0 5.24 328.5 4,74 327.1 5.80 23 25 3.2 N/A

3 8 25% 344.1 7.08 346.1 6.66 3420 8.99 1.8 2.0 22 N/A

3 9 92% 2,90 6.74 2.0 5.66 4,00 7.57 364.5 | 365.2 | 365.8 N/A

4 10 45% 3644 425 363.8 3.83 364.9 4.83 9 1.3 1.9 N/A

4 1 65% 390.5 9.24 380.1 9.04 390.9 9.83 1.8 2.2 24 N/A

3 12 53% 335.0 | 10.65 | 3854 | 10.31 | 384.07 | 10.97 20 22 24 N/A

4 13 §50% 395.6 1.75 394.5 99 396.0 241 .08 1.1 1.3 N/A

4 14 25% 387.6 6.66 * ¢ * ¢ * 1.0 * N/A | * Spot Indication
Examiner Level || Signature Date |Reviewer Signature Date
Thomas, Travls / éa%m_ 21612002/ Clay, Sean P. / m Ly T HZ-)5-OA
Examiner Level i . Signature Date | Site Review Sigpature Date
Knott, Brian / ﬂ@é’ (7 /({ 7 2/6/2002 | Wren, Jorry P, / % Q C(jlyv 2-1G <72
Other Level NJA Signature Date | ANII Review o Signature Date
N/A / Clow, Ron / f'g/ 2/2//0 2
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‘j""c") I1SI Flaw Sizing Worksheet BrRAnTY o

Site/Unit: NMC __ / PI2 Procedure: 1S1-UT-3 Outage No.: P12RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / et Report No.: 20020010
Workscope: ISt Work Order No.: 0106946 Page: of
1) Flaw Number 4 HS 3) ISt Interval 3rd Interval & OK Reviewer %ELJ
2) ltem Number B2 40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer %ﬁ_
5) Method ut .
6) Flaw Sketch (See Below) R OK Reviewer 3_&‘_
Flaw View
I 93.6”
CL 12
Tube Sheet !r75" Head
i
I IIL" - '451I
/ \
!
End View .
Side View
O | Tube Sheet
93.6" >|
Weld CL
7) Calculations @ OK Reviewer _9@
Show determination of Surface or Subsurface Tob Vi Head
See attached sheets forcalculations. 10p View
Show determination of type of “a” to use
See attached sheets folcalculations.
PR
8) ISI-FE-1 Paragraph Z-8~ "Rounding-off Method" was used @ Yes Preparer _@1‘_ @ OK Reviewer _%‘i

9) Code Flaw Dimensions ® OK Reviewer QI
"= ,ZQ‘ "ot = 35" =t nominal® = _NIA "t measured”™ = __55 "r= G0 "wr=_NIA

10) Flaw Type ® OK Reviewer _%&’__ Subsurface Planarég :BT\

11) Flaw Characterization Figure P OK Reviewer > Ak IWA-3320-1
12) Flaw Characterization Fiqure Number EFialw ¥

13) Was IWA-3300 Flaw Charactenzation followed? ® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. ® Yes Preparer &_ @ OK Reviewer 3&'_

15) Prepared by and da 16%:1 date
4ean P, (lay m\' 21003 Aoy OV W
The results are correct and the methodology used isin The review assures that the results are correct and the

accordance with applicable codes, standards, specifications and methodalogy used is in accordance with applicable codes,
procedures. standards, specffications and procedures.
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@ ISI Flaw Disposition Worksheet N

Sttefunit: VL1 A2 Procedure: Z-SZ -7 -5 Outage No: /72 RF 2002
Summary No.: STOR&E/E Procedure Revision/FC: <P / Report No : 20202 &r e/ O
Workscope: Z5Z Work OrderNo.: /069 YE Page: of
1) Flaw Number ,g/ 3) 1St Interval 3/z¢/ @/ OK Reviewer /4

2) item Number Z‘B B32.40 4) Code Edition & Addenda /G589 AL a:/ encls, &’ OK Reviewer 1

_ 5) Acceptance Standard TR - 2S5/ @/OK Reviewer
=, 70 zr =455
' - ‘__ 6) Calculations (See Below) ©” OK Reviewer _df
a = .35 S*.%90
b y’aﬂ)éce . O/Z =7 35 - LS50 Frenn 7GLE T3 -35/0 4

., 70

CYF g = T CY sl srrfiin o f =1 6/55‘/5747

f//la) P

%W:ﬁ:I/:'OG‘/ 4/tz/=é‘yz

.5

Yz =Yz - ’ e
64/4«»«/7 Y bpd=f 764> 6T

7) Results O/ OK Reviewer Z/)dv/’s
al= :30 Codeallowablealtth = _ 7. & ‘4 Calculated alt% = £ &% Laminar flaw surface area: (0.75 | w)= A/
8) Table used for analysis @ OK Reviewer ﬁ/ Zwid - 3570 ~7
g) Was linear interpolation used? O Yes @ No  If no, why?
OrnREeT™ L2 TrA3LE. -

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ves O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @Yes Preparer O5éer” & OK Reviewer ﬁ //_/,{
12) Statement of acceptability or rejectability with basis. ®/OK Reviewer M @ Accept O Reject

@ (ait) Code allowable > (a/t) calculated

O oEM flaw evaluation handbook (see attached analysis)

C (aft) Code allowable < (aft) calcuiated

13) Prepared by and date 14) Epgineering r :iszy and date
. y R/l = AD/ L }2 - 2-13-072

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the

with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

15) Approved by and date .
= Lt 2//.;/ 20 -
This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S1 Report #__2002U010 Evaluation Performed By: S. Clay Date:02/10/02
Flaw # #1 Reviewed By:__J. Wren 9@0»\/’ Date:02/10/02
Length

Length of the flaw "r" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.
L and W values are from page _2 _ of the UT report.
t= _.75”"  (L2) - _1.20" (L1) = -.45” _inches.

Thickness

Thickness of the component at the location of the flaw, using r nom wall (circle one).
This value is from page _1__ of the UT report.

“t”=_5.50 inches

Calibration
The measured angle in the calibration block was __46° _ degrees

Calculations using metal path From page _2 _ of the UT report, Scan # _4

The flaw exhibited 20% DAC at _1.413 __and _2.372 inches MP. Max amplitudeis __1.918 inches
MP with the transducer exit point at _ 1.0 _inches from the centerline of the weld and 95.0 _ inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = 67.94” _ (R). Surface distance to max amp point=__1.38” (C).C/IR= .0203 TAN.
INVTAN=_1.164 .COS=_.999 .(R/COS)-R=__.068" _ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.

1.413”_ (metal path at 20% upper) * COS of the measured angle _46° _=_.981" - .068”
correction factor = _.913 _ inches depth.
2) Determine the lower depth of the flaw from the exam surface.
2.372" _ (metal path at 20% lower) * COS of the measured angle ___46° = 1.648” -_ 068"

correction factor = __1.580 _ inches depth.

3)  Determine the depth of the flaw from the exam surface at the maximum amplitude point.
1.918”_ (metal path at maximum amplitude point) * COS of the measured angle ___46° = 1.332”

-_.068” correction factor = _1.264 _ inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
1.918” (metal path at maximum amplitude point) squared = __3.679 {a?)
1.332"”__ (depth at maximum amplitude point, before correction) squared = 1.77 ()
Ja?-b*=__1.380__ inches of surface distance to the flaw from the transducer exit point.
95.0 (Lmax)+or—__1.38” (surfdist) = __93.62 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_.913" _ (result of 1) = distance between exam surface and the upper flaw tip
>> 0OR <<
S=_550" (part“t")-__1.580" (result of 2) = __3.920” _ distance between the side

opposite exam surface and the lower flaw tip

6) f)etermine 2d in though wall thickness.
1.580” _ (from step 2) — _.913” _(from step 1) =__.667 __ inches.

PAGE O _oF 12t
REPORTH



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws orlented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_133"

Compare to S (from step 5)

if S is less than 0.4d, the flaw is surface. a=2d+S=__NJ/A ___inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.334__ inches.

[ =__.70" ({forafll>0.5,1l=2a) t=__ 55" (partthickness)
a=__.35" (surf o circle one) S=_.90"
—_— N~
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@cf) ISI Flaw Sizing Worksheet REPORT#

Site/Unit: NMC ! P12 Procedure. IS1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 2002U010
Woaorkscope: 1S1 Work Order No.: 0106946 Page: of
o
1) Flaw Number s 0/2 45 3) 18! Interval 3rd Interval @ OK Reviewer 32*)
2) Item Number B2.40 4) Code Edition & Addenda __89 noaddenda ‘X OK Reviewer 3@\1
5) Method Ut
6) Flaw Sketch (See Below) (X OK Reviewer _2 ~
Flaw View
‘ 108.49" o
I oL
_\ i
2.10” H
73 Tube Sheet E;a Head
147
i uLn = .80”
/’_——’___\ ‘.
. |
End View Side View
O Tube Sheet
4
108.49”
Weld CL - ! -----------------------
7) Calculations ¥ OK Reviewer ﬂw_ Head
Show determination of Surface or Subsurfacs, Top View
See attached sheets fo calculations.
Show determination of type of "a" to use
See attached sheets fo calculations.
vy aC e .
8) ISI-FE-1 Paragraph 20"~ “Rounding-off Method" was used @ Yes Preparer B ®_OK Reviewer JEW

9) Code Flaw Dimensions & OK Reviewer _g2v$ .
[)

= ‘812" "a" = ,QQ" “t nominal® = N/A “t measured” = _ 5.5 "™ = ,Z.l "w"=__NIA

10) Fiaw Type @ OK Reviewer x“/ Subsurface Planar ﬁﬂRI}
11) Flaw Charactenzation Fiqure & OK Reviewer 2V IWA-3320-1

12) Flaw Charactenzation Fiqure Number _FLAW # |
13) Was IWA-3300 Flaw Characterization followed? ® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. ® Yes Preparer ¥, & OK Reviewer 3&

15) Prepared by and date 16) iew by and date
Sean ¥ Cloy M oL-10-02 g‘m L W 2-/9-02

7
The results are correct and\he methodology used is in The review assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,
procedures. standards, specifications and procedures.




page 13 oF 1)
@Cj ISI Flaw Disposition Worksheet REPGRTH

SitelUnit: e | 72F 2 Procedure: ZSL -—¢e7 -3 Outage No.: PL 2 R [=002
Summary No.: St &/78 Procedure Revision/FC: g2 |1 Report No.: o002 & O/ O
Workscope: ZTSZ Work Order No.: @0/ 06 Y6 Page: of
1) Flaw Number _*%2 3) 1Sl Interval S/ ©”OK Reviewer géfd
2) tem Number 3-8 8B 2. Y6 4) Code Edition & Addenda /287 A 3, fotenele G/OK Reviewer g%'
f £ 5 507 5) Acceptance Standard ~ ZeJiS - 3570 (3”0K Reviewer g/l_
.50 T . 6) Calculations {See Below) (G“OK Reviewer é;d%
a=.Y S XL
YO '? =z 76 )/ yﬁ /7
& = - 350 % o &
SO e 74T FAem ragce 35707
%acz/ 5.50 3
ary _=73%
“t

He v Hlnt) TR

&

7) Results @/ oK Reviewerﬁ{_ﬁ/

al= +50 Codeallowableat% = 7 &  Calculatedait% =_7..F  Laminar flaw surface area: (0.75 | w)=_4
8) Table used for analysis & OK Reviewer {/ /(-é T8~ 35te—7

9) Was linear interpolation used? OYes @ No Ifno,why?
Lorte g Frrce TABLE -
10) Was IWA-3200 Significant Digits For Limiting Values followed? ®ves O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @ Yes _Preparer po&er” & OK Reviewer x 14
12) Statement of acceptability or rejectability with basis. @ OK Reviewer & A% @ Accept O Reject

@ (aft) Code allowable > (aft) calculated

O OEM flaw evaluation handbook (see attached analysis)

O (a/t) Code allowable < (aft) calculated

13) Prepared by and date 14) Engineering review by and date

Chrewe JUNMET -l 2o T e DA 2003202

The results are comect and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

15) Approved by and date
rrenan G 243/

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S1 Report #__2002U010 Evaluation Performed By: S. Clay Date:02/10/02
Flaw # #2 Reviewed By;__J. Wren ‘GPLJ r—— _ Date:_2-j0 -02
Lenath

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 __ of the UT report.

t= _.40"  (L2) - _1.20" (L1) = -.80" inches.

Thickness

Thickness of the component at the location of the flaw, usin@)r nom wall (circle one).
This value is from page __1__ of the UT report.

“t" = _5.50 inches

Calibration
The measured angle in the calibration block was __46° _ degrees

Calculations using metal path From page _2 _of the UT report, Scan # _4
The flaw exhibited 20% DAC at _3.178 __ and __4.291 inches MP. Max amplitude is __3.633 _ inches

MP with the transducer exit point at 0.8 inches from the centerline of the weld and _111.1 inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

") Determine correction factor due to curvature.
Radius = 67.94” _(R). Surface distance to max amp point=_2.613" (C).C/R= .038 _ TAN.
INVTAN=_ 2176 .COS= _.999 .(R/COS)-R=__.068" _ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
3.178"_ (metal path at 20% upper) * COS of the measured angle __46°
correction factor = _2.140 _ inches depth.

2.208” -_.068"

2)  Determine the lower depth of the flaw from the exam surface.
4.291”_ (metal path at 20% lower) * COS of the measured angle 46° =_2981" -_ .068"
correction factor = __2.913__ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
3.633"_(metal path at maximum amplitude point) * COS of the measured angle __46°__ = 2.524”
- 068" correction factor = _2.456__ inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
3.633”  (metal path at maximum amplitude point) squared = __13.199 (@
2.524” _ (depth at maximum amplitude point, before correction) squared = 6.371 _ (b?)
Va?-b*= 2.613 _inches of surface distance to the flaw from the transducer exit point.
1114 (Lmax) + or—__2.613” (surfdist)=__108.487 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_2.140"_ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_55 (part“t’)—_ 2913 _ (resultof2)=__2.587  distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.913”_ (from step 2) — _2.140”_(from step 1) =_.773 _ inches.

FaGE 14 or 1210
RCPORTH




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws orlented in plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)* 0.4 =_.155"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__NIA inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2= .386__inches.

{ =__.80" (forafl>0.y5,!=2a) t=__ 550" (part thickness)

a=__40" (surf o circle one) s=_21"

rraf 1A of AL

RLPORTH



KWE ) IS Flaw Sizing Worksheet ot Lo _of Jal

RC."'“? H q
Site/Unit: NMC / P12 Procedure: 1SI-UT-3 Outage No.: Pi2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / e Report No.: 20024010
Workscope: I1S! Work Order No.: 0106946 Page: of
1) Flaw Number #H 3 "(5 ° 3) IS Interval 3rd Interval ® OK Reviewer wJ
2) item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Rewviewer %E“’
5) Method uT
6) Flaw Sketch (See Below) ® OK Reviewer QQW
Flaw View
‘ 174.42" llL’l = .551’
\ i
!
Tube Sheet 957} Head
48" ;:’
94" il
!
. |
End View Side View
O Tube Sheet

174.427 ’h

Weld CL - SO

7) Calculations P OK Reviewer jﬂ‘;‘_’ Head
Show determination of Surface or Subsurface Top View

See attached sheets fo calculations.

Show determination of type of "a” to use
See attached sheets fo calculations.

AR &
8) ISI-FE-1 Paragraph 8- "Rounding-off Method" was used ~ ® Yes Preparer o s i ® OK Reviewer w‘d
9) Code Flaw Dimensions (P OK Reviewer _gPY"

) ? i
"= 5 "at = ,2 ' "t nominal® = "t measured™ = "s = .95 w"=__N/A
10) Fiaw Type & OK Reviewer ﬁ! Subsurface Planar (g;hﬂ
11) Flaw Characterization Fiqure ® OK Reviewer IWA-3320-1

12) Flaw Characterization Figure Number FLAW * A
13) Was IWA-3300 Flaw Charactenzation followed? ®Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. @® Yes Preparer Y. & OK Reviewer %EL‘J_

15) Prepared by and date 16@/2:2' and g’atj

%anP. Gy 2-10-03_ Q@ ~d— 72-17-02
The results are cormrect and }ne methodology used is in The r(e/view assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



"

SttefUnit: 27 | LXK

Summary No: SO2 678

Workscope: ZTSZ

PcE 11 __or 42l

ISI Flaw Disposition Worksheet REPORTH
Procedure: Z%Z /7 -3 Outage No.: 27 R RERoOZ
Procedure Revision/FC. ? | Report No.: ROOR ererie
Work Order No.:  ¢&2/0&4 P ¥ & Page: of

1) Flaw Number __ # 3

3) IS! Interval o/ ©” 0K Reviewer ﬁz

2) ltem Number -8 8 2. /0

Z=,55  T= 5507
o= .25 ST ,?.b‘-”

Focer g 55l @i fimee

&

dl&no—t/

7) Results & OK Reviewer Zi%

& V4 Calculated alt% = &\ -5’ Laminar flaw surface area: (0.75 | w) = A

al= ,&5 _  Code allowable at%

4) Code Edition & Addenda /FIS Ah cpelodlunte- O OKReviewer 4%
5) Acceptance Standard T3 ~ 3570 c4 OK Reviewer 52
6) Calculations (See Below) & OK Reviewer & Zé

A Py e
, o5 Lo z25/0 /
fe¥ez9 =/

% > Yy 7% > H5%

8) Table used for analysis ©’ OK Reviewer M % Zt /3~ 3570~/

9) Was linear interpolation used? O Yes @ No  Ifno, why?
Dsriscy Lr2epr  T7H3LE .

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ves O No Ifno, why?

11) The correct Code Edition and Addenda was available and used. @Yes Preparer Loz @/ OK Reviewer ﬁé
12) Statement of acceptability or rejectabilty with basis. & OK Reviewer A /4 é @ Accept O Reject

@ (a't) Code allowable > (a/t) calculated

O OEM flaw evaluation handbook (see attached analysis)

O (aft) Code allowable < (a/t) calculated

1 % Prepared by and date

2 =2

14) Engineering r viez by and date

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

15) Approved by gnd dat
e R

standards, specifications and procedures.

2/73/62

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented n plane normal to pressure retaining surface
!

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS! Report #__ 20020010 Evaluation Performed By: S. Clay Date;02/10/02
Flaw#___ #3 Reviewed By: - J. Wren C A —  Date:02/10/02
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 __ of the UT report.

t= _.40"  (L2) - _0.95” (L1) = 55" inches.

Thickness

Thickness of the component at the location of the flaw, usin@or nom wall {circle one).
This value is from page _1__ of the UT report.

“t” = _5.50 inches

Calibration
The measured angle in the calibration block was __46° _ degrees

Calculations using metal path From page _2 _ of the UT report, Scan# _4

The flaw exhibited 20% DAC at _6.064 _and __6.756_ inches MP. Max amplitude is__6.368 _ inches
MP with the transducer exit pointat _0.5 _ inches from the centerline of the weld and _179.0__ inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

") Determine correction factor due to curvature,
Radius = 67.94” _ (R). Surface distance to max amp point=_-4.581” (C).C/R=_.0674 TAN.
INVTAN= 3857 .COS=_.998 .(R/COS)-R=__.136" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
6.064”_ (metal path at 20% upper) * COS of the measured angle _46° = _4.212” -_.1 36”
correction factor = __4.076 _ inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
6.756” _ (metal path at 20% lower) * COS of the measured angle _46°
correction factor = _4.557 _ inches depth.

3) Determine the depth of the flaw from the examn surface at the maximum amplitude point.
6.368”_ (metal path at maximum amplitude point) * COS of the measured angle __46° = 4.424”
- 136" correction factor = _4.288 inches depth.

4.693” -_ .136"

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
6.368”_ (metal path at maximum amplitude point) squared = _40.551__ (%)
4.424" __ (depth at maximum amplitude point, before correction) squared = __19.572 (b?)
Jaz-b*=__4.580 inches of surface distance to the flaw from the transducer exit point.
179.0 _(Lmax) + or —__4.580” _(surf dist) = __174.420 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S =__4.076"__ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550 (part“t")—__4.557 _ (resultof2)=__.943"  distance between the side opposite

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
4.557” _(from step 2) —_4.076"_(from step 1)=__.481 __inches.

rez 18 o 12
REFGETH




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface
!

Determination of surface or subsurface
04d=(2d/2)* 04 =_096"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a =2a /12=__.241 inches.
{ =__.55" (foraf>05,1=2a) t=_ 5.50” (part thickness)

a

25"  (surfor @, circle one) S=_.95"

RO



rase A0 _or 121
m"‘) ISI Flaw Sizing Worksheet

Site/Unit: NMC ! P12 Procedure: 1S1-UT-3 Qutage No.: PI2RF2002
Summary No : 502618 Procedure Revision/FC: 9 / — Report No.: 20020010
Workscope: IS1 Work Order No.: 0106946 Page: of
1) Flaw Number hal H 45 3) 1S Interval 3rd Interval & OK Reviewer g)_w
2) ltem Number B2.40 4) Code Edition & Addenda 89 no addenda & OK Reviewer ﬂ
5) Method uTt
6) Flaw Sketch (See Below) X oK Reviewer ?2—1._/
Flaw View
” IIL” = 1-3iI
| 215.37
) cL
\ !
| 367
B 59" Tube Sheet := Head
.3!’
2.01" 'P
i !
End View Side View
O Tube Sheet
215.37"
Weld CL =t : -
7) Calculations @ OK Reviewer _ﬂ ll Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Tog View

Show determination of type of "a” to use
See attached sheets fo calculations.

L N
8) ISI-FE-1 Paraqraph & - "Rounding-off Method" was used @ Yes Preparer _ﬂ‘_ (¥ OK Reviewer _w_
g) Code Flaw Dimensions ~ ® OK Reviewer _Q@W

]
"= \.3" at= . *! "t nominal® = N/A "t measured” = _ 5.5 "t = ;ZQ ' “w"=__NIA
10) Fiaw Type & OK Reviewer ﬁ“" Subsurfacs Planar {QiRI}
11) Flaw Charactenzation Figure ® OK Reviewer W IWA-3320-1

12) Flaw Characterization Fiqure Number FLaw 2 2
13) Was IWA-3300 Flaw Characterization followed? ® Yes O No If no, why?

14) The correct Caode Edition and Addenda was available and used. ® Yes Preparer ﬂ"_ Q OK Reviewer %E"‘_i

15) Prepared by and date 16) Review by and date
02-10-02 &%;.ﬂ L Euo— 214%0Z
u 7

The results are correct and the methodology used is in The review assures that the results are correct and the
accardance with applicable codes, standards, specifications and methodology used s in accordance with applicable codes,
procedures standards, specifications and procedures.




pAGE &1 oF 12\
Nu‘c) ISI Flaw Disposition Worksheet REPTRTH )

SitefUnit. A7 1 PZl Procedure: LSE-tt7—3 Outage No.: AU 2REAO02
Summary No.:. SoRc/8 Procedure Revision/FC: <K /I - Report No.: 2ctar e/ O(O
Workscope: Z35Z Work Order No.: O/l CYE Page: of

1) Flaw Number *{y 3) IS! Interval L @/OK Reviewer &14’

2) ltem Number &-8 B R-Yo 4) Code Edition & Addenda /4855 A freleoncts. &’ OK Reviewer .‘/ai‘d
j_._— YA att &= 5.5¢ - 5) Acceptance Standard ZL2B~2 570 @/ OK Reviewer A
a=. 3 ’ S= 2.0 /s 6) Calculations (See Below) @/OK Reviewer é !2

F M 2t W/“( ) 7 0”
4 a Yo 2 7 el - &
a) - 30" . ag 4&(&/ VEtos Fgpn =554
/.3
2.0
T Totle : v = T =,
g , %y = 33Y s =3.8f 7= = T ek
T3 3570 -1 bl y
€& o 20 éo 25 A /

4y (3.8-3.3 (23--20) ;3 3
o (3.8-2:2

@ 0’73 .25 - 0.‘” ‘ -
7:7 - -’5-__(»03)4- 33 =34% = %,fé a3
& 2 < ) - oY G
'édw@ 2 wor pecephZh T tocke LY, ine. OEPT Floershiulioeli bk

7) Resulls ®’ OK Reviewer A 2&1

al= .3 Code allowable att% = _ 3. b Calculatedalt% = 575 Laminar flaw surface area: (0.75 | w)= Y / A

8) Table used for analysis @ OK Reviewer 62& Zt i3~ 35/0- 7/
9) Was linear interpolation used? @vYes O No Ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ ves O No Ifno, why?

11) The cormrect Code Edition and Addenda was available and used. @Yes Preparer _Qose s @’ OK Reviewer i:ﬁ%
12) Statement of acceptability or rejectability with basis. @’ OK Reviewer & g @ Accept O Reject

O (aft) Code allowable > (aft) calculated S b Aeceptable perz
@ OEM flaw evaluation handbook (see attached analysis) LeiC At ),) JSILE , Seclind #_‘75:_"/
@ (a/t) Code allowable < (a/t) calculated Page AATAY ;‘é P

13) Prepared by and date 14) Engineering revjew by and date
L RPN =foa-c0 > AN 2-14-02

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

15) Apgroved by and date
wee Vil %/{/a;/

Thls’ approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS| Report #__2002U010 Evaluation Performed By: S. Glay Date:02/10/02
Flaw # #4 Reviewed By:__J. Wren C—ﬁk l?bw Date:02/12/02
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for paralle! scans.

L and W values are from page _2 _ of the UT report.

(= _23" (L2) - _3.6” (L1) = 13" _ inches.

Thickness

Thickness of the component at the location of the flaw, using r nom wall {(circle one).

This value is from page _1__ of the UT report.

“t” =_5.50 inches

Calibration
The measured angle in the calibration block was __46° __ degrees

Calculations using metal path From page _2 _ of the UT report, Scan # _3

The flaw exhibited 20% DAC at _4.240 _ and_5.090 inches MP. Max amplitude is __4.688 _ inches
MP with the transducer exit point at _2.90 _inches from the centerline of the weld and _212.00 inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = 67.94” _ (R). Surface distance to max amp point = __3.372” (C). C/R=_048 TAN.
INVTAN= 2744 .COS= _.999 .(R/COS)-R=__.068" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
4.240” _(metal path at 20% upper) * COS of the measured angle __ 46°
correction factor = __2.877 _ inches depth.

2.945" - __.068"

2)  Determine the lower depth of the flaw from the exam surface.
5.090”_ (metal path at 20% lower) * COS of the measured angle __46° = 3.536” -_ .068"
correction factor = __3.468  inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4.688”_ (metal path at maximum amplitude point) * COS of the measured angle 46° = 3.257”
-_.068”_ correction factor = _3.189 _inches depth.

4)  Determine the distance from 0” reference to the maximum amplitude point of the flaw.
4.688” (metal path at maximum amphitude point) squared = __21.977  (a%)
3.257”__ (depth at maximum amplitude point, before correction) squared = __10.608 (b?)
Jai-b*= 3.372 inches of surface distance to the flaw from the transducer exit point.
2120 (Lmax)+or—__3.372" _(surfdist) = __215.372 inches from 0" reference.
( + or —based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_2.877" (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 (part“t")—__3.486 (resultof2)=__2.014" _ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
3.468” _(from step 2) — _2.877” (from step 1)=__.591 __inches.

[I\G:: .i‘?_;g___.,w o ‘;Z l

R N



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface
04d=(2d/2)*04=_.118"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__NIA __inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.296 _inches.
[ =__1.3" (foral>0.5,1=2a) t=__5.50”_(partthickness)

a=__.30" _(surf or@ circle one) S=_20"
e 29 121

R



FAGE 25 0F IR
N‘“c'*f') ISl Flaw Sizing Worksheet REPGRTY __

Site/Unit: NMC ! P12 Procedure: 1S1.UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / — Report No.: 20020010
Workscope: 1S} Work Order No.: 0106946 Page: of
1) Flaw Number 45° #5 3)1SI Interval 3rd Interval ® OK Reviewer QP+~
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer XW
5) Method uTt
6) Flaw Sketch (See Below) G/ OK Reviewer Qe
Flaw View
| 238.7" “L’! - 1.179
oL
i
| 35"
7 Tube Sheet :j Head
| 2.13" T
1
—_— T |
End View b
-_ Side View
O | Tube Sheet
238.7" H
Weld CL -
7) Calculations @ OK Reviewer ﬂ
Show determination of Surface or Subsurface
See attached sheets fo calculations. E Head

Show determination of type of "a” to use Top View
See attached sheets fo calculations.

8) ISI-FE-1 Paraqranh%- %ndinq-oﬁ Method" was used @ Yes Preparer f&’,_ @ OK Reviewer %_
9) Code Flaw Dymensions & OK Reviewer QN .
"= _LL_ "a" = __.55_ " nominal® = __NIA _ “tmeasured” = _ 55 's"=_¢2;|__ w*=_N/A__
10) Flaw Type - @ 0K Reviewer %f Subsurface Planar Qi RTY
11) Flaw Characterization Figure ® OK Reviewer IWA-3320-1
12) Flaw Characterization Figure Number L )}_l«)_”o?_

13) Was IWA-3300 Flaw Characterization followed? ® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. (& Yes Preparer ﬂz 2 & OK Reviewer %EW’

15) Prepared by and date view by and date
San Y. (xj.p.\-l m &:-10-Dd &{;..M ﬁ e z-\9-02

—

L
The results are correct and the methodology used is in The lie( 'ew assures that the results are comect and the
accordance with applicable codes, standards, specifications and methodology used Is in accordance with applicable codes,
procedures. standards, specifications and procedures.
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Nﬁc) ISI Flaw Disposition Worksheet PERGRTH

~,

Site/Unit: A | vy Procedure 57 -ef7 -2 OutageNo.. AZ2RLF A2
Summary No.: S2D2&/8 Procedure Revision/FC: Q | - Report No.: , 2 w2 Lr O/ O
Workscope: Ay Work Order No.: /06 2v & Page: of
1) Flaw Number __ #'5~ 3) IS! Interval 3 @& OK Reviewer Q/

2)ttem Number 3-8 B2 .40 4) Code Edition & Addenda /G FF A flodtowrtie & oK Reviewer A4/
s MW 5) Acceptance Standard  Z&AR - 2570 @/OK Reviewer g &

3 _ - 6) Calculations (See Below) O”OK Reviewer
£=777 Z=5.50 . MZ{_
-.35" - 2" e woZ =3 4.5 s -2l =¢
-.35" S5==2/ Vg o0t T €97 A ‘

- "
af =375 - .32 : .
2 =—.%" &2 - ygy % =54
/'/ ﬁ-z"-"f‘,’ @530'

.30
a/[z 3 (5.1 -4.4) €32 ~3 44 = ). 68 7,
@‘32 .35 -, 3¢

dé:f["“./zé'yz Y v s=VCET %‘7":-7 Y% a, rrseE 2o

-

[hrne vl peceprnnet /37 TR3Le 3570/, /}10/}675"3 w,o;mcuz' ces G ’

o ; LS PRI UTI S
7) Results @/OK Reviewer 522 goenp 19166 /ZM"" O,

an= .32 Code allowable aft% = _4/. £ &  Calculated aft% = (44 Laminar flaw surface area: (0.75 | w)=_&A4
8) Table used for analysis OK Reviewer /{(// Zeol3- 3s/0 -~/

0) Was linear interpolation used? @vYes O No Ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? © Yes O No Itno,why?

11) The correct Code Edition and Addenda was available and used. @Yes Preparer OS5t~ ©”OK Reviewer £ /4'_1_
12) Statement of acceptability or rejectability with basis. QYOK Reviewer £ ’5& @ Accept O Reject

O (aft) Code allowable > (aft) calculated Fimme pecepleb Ao s Li*
@ OEM flaw evaluation handbook (see attached analysis) LOOAP 14186, | SectioadVT -2
@ (ait) Code allowable < (alt) calculated PaGE, — ¥ A2-T

13) Prepared by and date 14) Engineeringyreview by and date
. 27 ~S00 2 AL 2 /Y-02

The results are correct and the methodology used is in accordance This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used Is in accordance with applicable codes,
standards, specifications and procedures.

15) Apgroved by an :2:9
“Ailowa 2
This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

ISI Report #_2002U010 Evaluation Performed By. S. Clay Date:02/10/02
Flaw # #5 Reviewed By:__J. Wren c{/»ﬁu,,_ Date:02/13/02
Length

Length of the flaw "t" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2__ of the UT report.
(= _24”  (L2) - _3.5" (L1) = 11" inches.

Thickness

Thickness of the component at the location of the flaw, usin@)r nom wall (circle one).
This value is from page __1__ of the UT report.

“t"= 550 inches

Calibration
The measured angle in the calibration block was __46°__ degrees

Calculations using metal path From page _2 _ of the UT report, Scan # _3

The flaw exhibited 20% DAC at _3.939  and _4.949 _inches MP. Max amplitude is 4442 inches
MP with the transducer exit point at _ 3.0 _inches from the centerline of the weld and _235.50 inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = 67.94” _(R). Surface distance to max amp point = _3.195” ( C).C/IR = .047_TAN.
INVTAN= 2693 .COS= _.999 .(R/COS)-R=__.068" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
3.939” (metal path at 20% upper) * COS of the measured angle 46°
correction factor = _2.668 _ inches depth.

2.736” _-_.068"

2)  Determine the lower depth of the fiaw from the exam surface.
4.949” (metal path at 20% lower) * COS of the measured angle 46° =_3.438" - __ 068"
correction factor = __3.370 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4.442" (metal path al maximum amplitude point) * COS of the measured angle __46° _ = 3.086"
- ,068" cormrection factor = __3.018 inches depth.

4) Determine the distance from 0” reference to the maximum amplitude point of the flaw.
4.442” (metal path at maximum amplitude point) squared = 19.731_ (a%)
3.086”__ (depth at maximum amplitude point, before correction) squared = __9.523_ (b?)
Va?-b*=  3.195 inches of surface distance to the flaw from the transducer exit point.
235.5 _{Lmax)+ or—__3.195" (surfdist)=__238.695 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_2668" _ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 (part"t’)~_ 3.370 (resultof2)=__2.130" distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness. e -
3.370”_ (from step 2) — _2.668” (fromstep 1)=_.702  inches. A 028 GF 2(

REPGRTA



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface
0.4d=(2d/2)* 0.4 =_.140"
Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d+S=__NJA___inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a 12=__.351
{=_1.4" (foral>0.5,1[=2a) t=__5.50" __(part thickness)
a=__.3%" S=_21"

(surf o@ circle one)

T

inches.
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thot 30 _oF J2(_
m“a) ISI Flaw Sizing Worksheet REVORTH

Site/Unit: NMC / P12 Procedure: 1S1-UT-3 Qutage No.: PI12RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / o Report No.: 20020010
Workscope: 181 Work Order No.: 0106946 Page: of
1) Flaw Number 4(0 L/ 5 e 3) IS interval 3rd Interval X OK Reviewer %&U'
2) ltem Number B2 40 4) Code Edition & Addenda 89 no addenda & OK Reviewer &
5) Method Ut
6) Flaw Sketch (See Below) @ OK Reviewer %gvd
Flaw View
332 70“ IILI' = 1.2”
% cL
1.05” i 3.6
Tube Sheet : Head
24"
i
. ]
End View Ny
—_— Side View
O | Tube Sheet
332.70” "
Weld CL
7) Calculations @' OK Reviewer g{ﬂ
H Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Top View
Show determination of type of "a" to use
See attached sheets fo calculations.
b SR
8) ISI-FE-1 Paraqraph 28~ “Rounding-off Method" was used @ Yes Preparer _ﬁ_ & OK Reviewer _ﬂ_
9) Code Flaw Dir‘nensxons & OK Reviewer o
R 17 L bS * nominal” = _NIA measured = _ 55  "s'=_Ld" w=_NA_
10) Flaw Type & oK Reviewer 52*‘) Subsurface Planar @iRI}
11} Flaw Characterization Figure @ OK Reviewer W IWA-3320-1
12) Flaw Characterization Figure Number &éw H |
13) Was IWA-3300 Flaw Characterization followed? ® ves O No lfno, why?
14) The correct Code Edition and Addenda was available and used. @ Yes Preparer A ® oK Reviewerﬁ
15) Prepared by and date view by gnd da
wan P . Clny Z-10 -02 ey € Ninr—r 2-19-02
The results are correct and the methodalogy used Is in The-feview assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



[ BTN ,.,3,!-._ ':ti 1.2_!__
l@c‘) ISI Flaw Disposition Worksheet o

SitefUnit: VW 1| 2L Procedure: ZSZ -7 -3 Outage No: RZRRF 2002
Summary No.: S50 6/ g Procedure Revision/FC: 7 | Report No.: 2ciwd Zro /O
Workscope: 75z Work Order No.: /24 C5€ Page: of
1) Flaw Number _ 2 & 3)1S! Interval RS @ OK Reviewer 524
2) tem Number 3-8 B=R-¥0 4) Code Edition & Addenda /255 AL lloncto @ OK Reviewer (ﬁz
Strno vy Sepserecneg. 9 Acceptance Standard FteR-32570 g OK Reviewer /%
4=.55 se 7= £ 5D 6) Calculations (See Belo/»:/) OK Reviewer 42
P = d &/, e = 2932 = lOF _s,_ 157 ~
4=72 5=77 /‘fm,é.:./ 550" ’ 7—| /C"- S 393
— 44
%:__’__’_S:o.:.‘/b %2 5 /7 I (//i;/
7/ 2 =/, - -—Ce>
L = € P 7Y e Esroet ‘
@ .2 @.50 o At 2T
-
G A VR 72 - 227,
/l?e(. ,_ 74 4,.:7'( Ll F = LBED
@ .46  FO Twd.

; o 7tscg 357077
%70 =¢.95¢ ﬂ—g? = Jo.0%  Frrw 5 AT ﬁccef’é‘zé'_ /“eﬂ_
ﬂ/éaﬂ"’ ﬁ‘ = o’ ,"/N‘-’(&. =L ”NM7S,’ ,‘/j&_uﬂrf‘-‘ ._‘J‘ /mJA‘Jk
AP 16 G e T

7) Results O/ OK Reviewer M}‘

al= - 46 Code allowable aft% = L-88 Calculated aft% = /0.6  Laminar flaw surface area: (075 | w)= VA
8) Table used for analysis d OK Reviewer f% /~ Zt3- 35 /07

9) Was linear interpolation used? @ Yes C No Ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ Yes C No  If no, why?

11) The correct Code Edition and Addenda was available and used. ©@Yes Preparer sz © 0K Reviewer }ﬂ/,d X

12) Statement of acceptability or rejectability with basis. @ OK Reviewer A@L‘_ @ Accept O Reject J. .
O (alt) Code allowable > (aft) calculated ;,;.;’Av"
© OEM flaw evaluation handbook (see attached analysis) 473w ecep dakte b 7 LoeAap /:{.46 6 Sec
© (a/t) Code allowable < (a/t) calculated Prte A€ AL-TT

13) Prepared by and date 14) Engineering reviey by and date
Clonce ZAIUST~ 212002 P A 21702
The results are correct and the methodology used is in accordance This review assures that the results are correct and the

with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

15) Approved by and ﬁa}e

Liare Zéﬁl&

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure refaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S1 Report #__2002U010 Evaluation Performed By: S. Clay Date:02/10/02
Flaw#____ #6 Reviewed By:__J. Wren C‘,}; IQLU,‘ Date:02/13/02
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 __ of the UT report.

1= _24" (L2) - _3.6" (L1) = 1.2" inches.

Thicknes
Thickness of the component at the location of the flaw, usin@or nom wall (circle one).

This value is from page _1__ of the UT report
“"=_5,50 _ inches

Calibration
The measured angle in the calibration block was __46° _ degrees

Calculations using metal path From page _2__ of the UT report, Scan # _3

The flaw exhibited 20% DAC at _2.827 _and _4.344 inches MP. Max amplitude is __ 3.888 _ inches
MP with the transducer exit point at _2.60 _ inches from the centerline of the weld and _329.90 inches
from the 0” reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94”__ (R). Surface distance to max amp point = __2.797" (C). C/R =_.041 TAN.
INVTAN= 2357 .COS= _.999 .(R/COS)-R=__,068" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
2.827”_ (metal path at 20% upper) * COS of the measured angle __46°
correction factor = _1.896__ inches depth.

1.964” -_.068"

2)  Determine the lower depth of the flaw from the exam surface.
4.344"_ (metal path at 20% lower) * COS of the measured angle 46° =_3.018" -__.068"
correction factor = _2.950 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
3.888” (metal path at maximum amplitude point) * COS of the measured angle __46° = 2.701”
- _.068”_ correction factor = _2.633 _inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
3.888” (metal path at maximum amplitude point) squared = _15.117 (a?)
2.701”__ (depth at maximum amplitude point, before correction) squared = __7.295  (b?)
Jat-b*= 2797 inches of surface distance to the flaw from the transducer exit point.
329.90_ (Lmax) +or—__2.797” (surfdist)=__332.697 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_1.896" ({result of 1) = distance between exam surface and the upper flaw tip
>> 0OR <<
S=_550 (part*t")—__2.950 _ (resultof2)=__ 2.550” distance,between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.950”_ (from step 2) — _1.896" (from step 1) =__1.054 __inches.

C33 -l

[ A1 5K o ol i



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)* 04=_211"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d+S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__ .527 _inches.

{=__1.2" (forat>0.5,1=2a) t=_ 550" (partthickness)

a=__.55" (surfor@circle one) S=_1.9"
NP » S 4
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s 35 v a2l
m"“) ISI Flaw Sizing Worksheet “ ey
Site/Unit: NMC / P12 Procedure: 1SI-UT-3 Outage No.: PI2RF2002
Summary No.. 502618 Procedure Revision/FC* 9 / e Report No.: 20024010
Workscope: 181 Work Order No : 0406946 Page: of
o
1) Flaw Number 7 45 3) I1S! Interval 3rd Interval ® OK Reviewer PR
2) Item Number B2.40 4) Code Edition & Addenda __89 no addenda (0 OK Reviewer @Qw_
5) Method uT
6) Flaw Sketch (See Below) ¢ OK Reviewer _#M
Flaw View
349.85” . L = .07
J/’—j]n 13 Cll- 25
m_% .39"\ ; ; l
Tube Sheet b Head
i
|
d Vi !
End View Side View
O Tube Sheet
Weld CL ———} e e -
349.85" I
7) Calculatons @ OK Reviewer @!:
E Head
Show determination of Surface or Subsurface
See attached sheats fo calculations. Top View
Show determination of type of "a” to use
See attached sheets fo calculations.
N SRC
8) ISI-FE-1 Paraqraph . *Rounding-off Method” was used ® Yes Preparer §_\:’E_ @ OK Reviewer @&_
9) Code Flaw Dimensions (& OK Reviewer «
"= | !2" "a"= _s “t nominal® = "t measured” = _5.5 *s" = L3 "w"=__NIA
10) Flaw Type @ OK Reviewer _%Q_ __Subsurface Planar fTRT) _

11) Flaw Charactenzation Figure
12) Flaw Characterization Fiqure Number

@ OK Reviewer

IWA-3320-1

rLr\bJ # \

13) Was IWA-3300 Flaw Charactenization followed? @ Yes O No f no, why?

14) The correct Code Edytion and Addenda was available and used.

15) Prepared b
50N P,

and date

Z-10-0Z

® Yes Preparer ;_)_;'T_-

@ oK Reviewer %’_

The results are correct and the methodology used is in
accordance with applicable codes, standards, specifications and

procedures.

The review assures that the results are correct and the

methodology used is in accordance with applicable codes,

standards, specifications and procedures.



m’) ISI Flaw Disposition Worksheet e

sitefunit: N C 1 P2 Procedure: L SX - W - 3 Outage No.: PTARF 2002

SummaryNo.: S CAG I8 Procedure Revision/FC: ! / ReportNo.: 20¢2 U OVO
Workscope: ST Work OrderNo.:. O 10O A4 Page: of

1) Flaw Number # 7 3) ISI Interval % v ok ® OKReviewer _oge”

2)ltem Number B3~-8 ©2:Y0 4) Code Edition & Addenda {9 81 Ao Pokdenln @ OKReviewer gade”
S\JB ) Q—FACE 5) Acceptance Standard T % ’3 S0 @ OK Reviewer z‘/

FLALE S
" 5.s0 " 6) Calculations (See Below) @ OK Reviewer 24
JZ,'D 1.0 tg—- . 3“ 1.3
" - \. s - e - e/
- .aD u - (m S g ” - é 'S
° 20" N/ :ﬁo—:‘x/o‘c% - 3Lk 2 %7 Y=
. . ' | - .ﬂ [ 4
(/Q - r'c/"‘ ¢ s

- 2.3y TasLE TP 3500

a/é. olleed

O = .?) L,‘7o
Zle = 7 /éat;a»c\j ' - ‘
a./f P 77'1/,(:/ - % 5 ¢ ] *"‘bw_ fi’-"’ TAGLGI:WB"SS“’ i
FLaLo 1o Ned o-Toep e
wtn e / -
Comtnue FLAW ANALYSIE o2 -
M,}{ FLAw EVYA LLCATIoN AN D Rock.

7)Results @ OK Reviewer £52~
al=_(26C Code allowable aft% = 3, 3% Calculated a/t% = 3 A _/‘c Laminar flaw surface area: (0.75 | w)=__pJ I

8) Table used for analysis @ OK Reviewer pge” Z4/3 -35/0 -/
9) Was linear interpolation used? O Yes & No If no, why?

CN TRBE
10) Was IWA-3200 Significant Digits For Limiting Values followed? CYes O No Ifno, why?

11) The correct Code Edition and Addenda was available and used. Yes Preparer QA @ OKReviewer _zxgr~
12) Statement of acceptability or rejectability with basis. @ OK Reviewer _Oszs~ @ Accept O Reject

O (alt) Code allowable > (a/t) calculated CLauw s Acce pie-ole b 3
@ OEM flaw evaluation handbook (see attached analysis)

. A -2 Po-‘BL A-TT,
@ (an) Code allowable < (a/t) calculated Sectfim

13) Prepared by and date 14) Engineering, review by and date
;géa il O 2-y-02 MM_ 2-1S-02-

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) A\Wed by and djte
N s Vi Htfoz

This' approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are comrect and in accordance with applicable codes, standards, specifications and procedures.
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Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for
Prairie Island Units 1 and 2

X Inside Surface Surface Flaw _X_ Longitudinal Flaw
(‘ ' _X_  Outside Surface X Embedded Flaw _X_ Circumferential Flaw
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

ISI Report #__2002U010 Evaluation Performed By: S. Clay Date:02/10/02
Flaw # #7 Reviewed By.__J. Wren < %d Jar— Date:02/13/02
Length

Length of the flaw ™" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.
L and W values are from page _2__ of the UT report.
I= _1.5"  (L2) - _25" (L1) = =1.0" _inches.

Thickness

Thickness of the component at the location of the flaw, using@{)r nom wall (circle one).
This value is from page _1__ of the UT report.

"= _5.50 inches

Calibration
The measured angle in the calibration block was __46° __ degrees

Calculations using metal path From page _2 _of the UT report, Scan # _4

The flaw exhibited 20% DAC at _1.918 _ and _2.474 _inches MP. Max amplitude is __2.120 _inches
MP with the transducer exit point at _2.30 _ inches from the centerline of the weld and _351.50 inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

| Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point = _1.525" (C).C/R=_.022_ TAN.
INVTAN=_ 1.286 _.COS= _1.000 .(R/COS)-R=__.000" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
1.918”_ (metal path at 20% upper) * COS of the measured angle __46°
correction factor = __1.332 _ inches depth.

1.332" - _.000"

2)  Determine the lower depth of the flaw from the exam surface.
2.474”_ (metal path at 20% lower) * COS of the measured angle __46° = 1.719” -_ .000"

correction factor = _1.719__ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2.120”_(metal path at maximum amplitude point) * COS of the measured angle 46° = 1.473"
- _.000” _correction factor = _1.473 inches depth.

-

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
2.120” (metal path at maximum amplitude point) squared = 4.494 (a%)
1.332” _ (depth at maximum amplitude point, before corection) squared = __1.774 _ (b?)
Va?-b*=_ 1.649 _inches of surface distance to the flaw from the transducer exit point.
351.50__ (Lmax) + or —__ 1.649” _(surf dist) = __349.851 _ inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_1.332"__ (result of 1) = distance between exam surface and the upper flaw tip

>> OR <<
S=_ 550 (part“")—__1.719 _ (resultof2)=__3.781" distance between the side opposite

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
1.719"_ (from step 2) ~ _1.332"_(from step 1) =__.387___inches. .- 32, - J;Z'
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)* 0.4 =_.077"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__NIA__ inches.

If S is greater than or equal to 0.4a the flaw is sub-surface a=2a/2=__.194 inches.
| =__1.07_(foraf>0.5,1=2a) t=__ 550" (partthickness)
a=_ .20" (surfor , circle one) S=_13"

3L



IR (R A
Niief") IS! Flaw Sizing Worksheet T

Site/Unit: NMC ! P12 Procedure: ISI-UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / o Report No.: 20024010
Workscope: IS} Work Order No: 0106946 Page: of
1) Flaw Number g 4HS 3) IS} Interval 3rd Interval 35 OK Reviewer w
2) ltem Number B2.40 4) Code Edition & Addenda __89 no addenda ¥ OK Reviewer %9_‘_-’_
5) Method Ut

6) Flaw Sketch (See Below) Q OK Reviewer %ﬂﬁl

Flaw View

O.
363.57" Ln = 0.8”
Tube Sheet 1.8” Head

m_—¢_ 647 :;
/’———”4”\ e

End View

Side View
O Tube Sheet

363.57"

Weld CL
7) Calculations g OK Reviewer %E‘LJ 4"

Show determination of Surface or Subsurface

See attached sheets fo calculations. Head
Show determination of type of "a” to use Top View
See attached sheets fo calculations.

L\ £RC
8) ISI-FE-1 Paragraph Z4& - "Rounding-off Method” was used @ Yes Preparer & Q§ OK Reviewer M

9) Code Flaw Dimensions & OK Reviewer

: $

= 800 - 30" tnomnal® = _NA w measured® = _ 55 "= Vel wr=_NIA
10) Flaw Type § OK Reviewer ggwl Subsurface Planar !UTE_T_)
11) Flaw Charactenzation Figure @ OK Reviewer QQV_J IWA-3320-1

12) Flaw Characterization Fiqure Number __FLAW H
13) Was IWA-3300 Flaw Characterization followed? ~ © Yes O No fno, why?

14) The comect Code Editjon and Addenda was available and used. ® Yes Preparer IYC @ OK Reviewer %@ﬁ

15) Prepared by and date 16)Renew by and date

5ean P Clny 2-10-0T Q ~Plis~— 7-]1-02_
b AN

The results are correct anc! the methodology used is in The rétiew assures that the results are correct and the

accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



wE) ISI Flaw Disposition Worksheet ce e,

SitefUnit: oM< /| PI 2 Procedure: T. ST —WAY -2 Outage No.: P12 ££ 20¢72.
Summary No.: SO AL 18 Procedure Revision/FC: 9 / Report No.: 2¢c2. U Q1 C
Workscope: IST Work OrderNo.: O J OCy I Y(, Page: of
1) Flaw Number # 8 3) 1S! Interval v @ OKReviewer L5/
2)item Number -3y 8 2. ¥0 4) Code Edition & Addenda |9 §9 Ne A\ Jolerele- © OKReviewer e’
ELALY 1S Su ﬁsue_r,qc_{ 5) Acceptance Standard Twh> 3swo @ OKReviewer DOgz’
_ s 6)Calculations (See Below) @ OKReviewer i/
4 =. g0 1.‘2"5‘5’(’
4 " e -7 ‘
o™= o 30 S -/' ' ‘30” _S :_‘:_7-
.30 o/ X /007 =§“5:‘,—,"X/ad'7a =5.5% V=6 207507
a/ﬂ - __/86—,., = ,38 cedmnd ) o8 Y=
FRoM TR RLE DRLB-33sie- !
b .38 Sy 0,38 - 0,35 X -S-Y 83 (7Y) =.054A=255Y
o .38 X — = ——f—‘;‘,y 2 OS X
O .40 s.2Y 049G - 0,35 s.¢/- 3. L QAVY 4, 2STY 505X

X= 5.5

7)Results @ OK Reviewer 577~

[2 .
all= | ﬁﬁ Code allowable at% = & oS T Calculated a/t% = S S Laminar flaw surface area: (0.75 | w) =/V£ﬁ
8) Table used for analysis @ OK Reviewer 3%~ TR —35/0 ~ /

9) Was linear interpolation used? gYes O No I no, why?

10) Was IWA-3200 Significant Diguts For Limiting Values followed? @Yes O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @Yes Preparer 5 ;{;L @ OK Reviewer Qsz—
12) Statement of acceptability or rejectability with basis. @ OK Reviewer Q<< ® Accept O Reject

& (alt) Code allowable > (aft) calculated
O OEM fiaw evaluation handbook (see attached analysis)
O (aft) Code allowable < (aft} calculated

13) Pyr;yred by and date 14) Engineering review by and date
', AL /./( ’2 -/ Y "OA MM L "/V' =2cw 2
The results are correct and the methodology used is In accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.

15) Appjqved by and date, /
‘/ZZ Dt re dé Y02~

This'approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds. >2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X11989 W/ NO ADDENDA SPC INITIAL TO VERIFY

ISI Report #__2002U010 Evaluation Performed By: S. Glay Date:02/10/02
Flaw #____ #8 Reviewed By:__J. Wren \(5?0\!“,_ Date'02/10/02
Length

Length of the flaw "r" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 __ of the UT report.

{= 22”7 (L2) - _3.0" (L1) = -08" inches.

Thickness —

Thickness of the component at the location of the flaw, using @br nom wall (circle one).
This value is from page _1__ of the UT report.

“t»=_ 550 inches

Calibration
The measured angle in the calibration block was __46° degrees

Calculations using metal path From page _2 _of the UT report, Scan # _3

The flaw exhibited 20% DAC at _4.591 __ and _5.505_ inches MP. Max amplitude is _4.894 inches
MP with the transducer exit point at _2.40_ inches from the centerline of the weld and _360.05 inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

" Determine correction factor due to curvature.
Radius = 67.94” (R). Surface distance to max amp point = 3.520” (C).C/R=_052 TAN.
INVTAN= 2066 .COS= _.999 .(R/COS)-R=__..068" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
4.591”_ (metal path at 20% upper) * COS of the measured angle __46°__=_3.189” -_.068"
correction factor = _3.121__ inches depth.

2) Determine the lower depth of the flaw from the exam surface
5.505” _ (metal path at 20% lower) * COS of the measured angle ___46°
correction factor = _3.756 _ inches depth.

3.824” -__.068"

3)  Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4.894” (metal path at maximum amplitude point) * COS of the measured angle __46° = 3.400”
- 068" correction factor =__3.332_inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
4.894” (metal path at maximum amplitude point) squared = _ 23.951 (&%)
3.400”__ (depth at maximum amplitude point, before correction) squared = __11.560 _ (b%)
Ja?-b*=  3.520 inches of surface distance to the flaw from the transducer exit point.
360.05__ (Lmax) + or — __3.520" _ (surf dist) = _363.570 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_ 3421" _ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 _ (part*t)—__3.756 (resultof2)= 1,744” __ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness. _
3.756"_(from step 2)—_3.121"_(from step 1) =_.635__ inches. Pt _.‘.49_2__ of 12\

ro-c



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)* 0.4 =_127"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a= 2a/2=__.318 _inches.

[ =__.80" (forall>0.5,1=2a) t=__5.50" (partthickness)
a=__.30" (surfor @irde one) S=_1.17"

J21



- T & B A
@c‘) ISI Flaw Sizing Worksheet REARTE

Site/Unit. NMC i Pi2 Procedure: 1S1-UT-3 Qutage No.: PI2RF2002
Summary No : 502618 Procedure Revision/FC: 9 / o= Report No.: 20020010
Workscope: 1St Work Order No.: 0106946 Page: of
1) Flaw Number g AND 1O 3)1S! Interval 3rd Interval ® OK Reviewer Qs
2) Item Number B2.40 4) Code Edition & Addenda __89 no addenda X OK Reviewer ﬁ»ﬁ_
5) Method ut
6) Flaw Sketch (See Below) X) OK Reviewer S
Flaw View
366.74" “L"” =0.97

&
%
O
~

-r=3—
[~

L

|
Tube Sheet P17 Head
i
|
— — s
. l .
End View Side View
O Tube Sheet
366.74"
Weld CL e e e e e et
b#ﬂ)
7) Calculations ® OK Reviewer _ﬂ)l_'J_ g 40 Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. TOQ View

Show determination of type of "a" to use
See attached sheets fo calculations.

w g’
8) ISI-FE-1 Paragraph 2.8~ "Rounding-off Method™ was used ® Yes Preparer & @ OK Reviewer %Q‘J
9) Code Flaw Dimensions @) OK Reviewer _%Qi

= .9 ” "= 44 '~ nominal* = N/A - "tmeasured” = __ 556 "g" = I.S" "w*=__N/IA
10) Flaw Type X OK Reviewer ﬁ\d Subsurface Planar @ yRI}
11) Flaw Charactenzation Figure @ OK Reviewer %3»’ IWA-3320-1

12) Flaw Characterization Fiqure Number __FLAW® |
13) Was IWA-3300 Flaw Characterization followed? ® ves O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. @ Yes Preparer §& ® OK Reviewer w

15) Prepared by and dat 1 {gw by and dat
ean y (lay m 2-10-02 %d@e\p 2-19-02-

The results are correct 2nd the methodology used is in The r&view assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



j ISI Flaw Disposition Worksheet H‘w‘:_'i_

stetunitt Amc¢ 1 P12 Procedure’ 181 -(AT — 3 OutageNo.: PT2 RE 2002
Summary No.:  S5C L /8 Procedure Revision/FC: g / Report No.: 20C2-U, ©O/0O
Workscope: LST Work Order No.:  0/0 £,9 Y6 Page: of
2 . .
1) Flaw Number > 7 ¥ */0O 3)1S! Interval 3 @ OKReviewer sz~

2)temNumber B B R 2.¥C 4) Code Edition & Addenda [ §§ 7 Ao Aclonsle. @ OKReviewer _Dse”
5) Acceptance Standard T B - 3570 @ OKReviewer 5e/”

CLAW 15 SUWB3SURFACE

6) Calculations (See Below) @ OKReviewer e
g=,9" Z=5.50" e
o = ,y57  S= .37 s ! 5 3"
ys Y X007 = === Freets, = $ 27 Y= 2 = /;,.—"z.?.‘.-)'f/
Vo= ewe ST ekt 53 Y
&
From TABLE TwB 3501 A/t‘ 0 = 7.6Y
@& .50
= <7 i = 7
a/é eLlanad TGk /é,_,c,(;_,,j g.0%

TABLE Twd 337C7 o
prien HAS

PP C&’P\'t\.\oie ez TS CITET N

lowwd S ’
e s € VL6 LA eYALX

Cunrx\nue c»-v\f»\“};;\S Qe =

7)Results @ OKReviewer Oseer
al= S o Code allowable ant% = 7. (070 Calculated at% = Z o) 7 Laminar flaw surface area: (0.75 | w)= AJ [f-\
8) Table used for analysis @ OK Reviewer 0%t~ T &)B - 35/0~/
9) Was linear interpolation used? CvYes @ No Ifno,why?
DR TABLE
10) Was IWA-3200 Significant Digits For Limiting Values followed? @ vYes O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @ Yes  Preparer m O OKReviewer Oszr—
12) Statement of acceptability or rejectability with basis. @ OKReviewer Ozee’ @ Accept O Reject

O (alt) Code aliowable > (alt) calculated Ll 29 T4/0 are cecoplibl
©@ OEM flaw evaluation handbook (see attached analysis) peu LITIPIVIE6 Selern /1-2
@ (ait) Code allowable < (alt) calculated rse. A2-F

13) Prepared by igi)ate 14) Engineering review by and date
4 IVt Ayyez Do DL AN AT 2-/4-2002

r
The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Agploved by ar‘y :’Zie
¢ Ul J'// 9'/0)’

Thi; approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methadology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Prairie Island Units 1 and 2
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X11989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S| Report #__2002U010 Evaluation Performed By: S. Cla Date:02/10/02
Flaw # #9 & #10 Reviewed By:__J. Wren WD n—~— Date:02/13/02
Length

Length of the flaw "r" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.

L and W values are from page _2__ of the UT repont.

1= _1.0"_ (L2) - _1.9”(L1) = -.9_inches.

Thickness

Thickness of the component at the location of the flaw, using@)r nom wall (circle one).
This value is from page _1__ of the UT report.

“t"= 550 inches

Calibration
The measured angle in the calibration block was __46° __ degrees
9’ ZA¥P L
Calculations using metal path From page 5: of the UT report, Scan # _3

The flaw exhibited 20% DAC at_1.816__and_3.178 _inches MP. Max amplitude is __2.976 _ inches MP
with the transducer exit point at _1.70_ inches from the centerline of the weld and _364.60 inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point=__2.141" (C).C/R= .032 _TAN.

— e

INVTAN=_1.805 .COS= _1.000 .(R/COS)-R= .000” __ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.

1.816”_ (metal path at 20% upper) * COS of the measured angle __46° _=_1.261" -_.000”
correction factor = _1.261__ inches depth.
2) Determine the lower depth of the flaw from the exam surface.
3.178”_(metal path at 20% lower) * COS of the measured angle ___46° _ = 2.208” -__.000Q"

correction factor = _2.208 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2.976” (metal path at maximum amphitude point) * COS of the measured angle __46°_ = 2.067"
- _.000”_ correction factor = _2.067 _ inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
2.976” (metal path at maximum amplitude point) squared = 8.857 (a?)
2.067”__ (depth at maximum amplitude point, before correction) squared = ___4.274  (b?)
Ya?-b?=__2.141 inches of surface distance to the fiaw from the transducer exit point.
364.60__ (Lmax) + or —__2.141" _ (surf dist) = _366.741 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_1.261"__(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 (part"t")—__2.208 (resultof2)=__3.292" distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.208"_ (from step 2) —_1.261"_(from step 1) = _.947 inches. . L,' 7 . l ‘2|



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*0.4=_.189"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.474 inches.
{=_.9" (foral>0.5,10=2a) t=__550" (partthickness)
=__ 45" (surf or sub surf, circle one) S=_13"

A4S - R
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& . 3.°000
ﬁc') IS Flaw Sizing Worksheet R
Site/Urnut: NMC / P12 Procedure: 1S1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 -/ - Report No.: 20020010
Workscope: 181 Work Order No.: 0106946 Page: of
1) Flaw Number * 1] yg° 3) 1Sl Interval 3rd Interval 9 OK Reviewer
2) tem Number B2.40 4} Code Edition & Addenda 89 no addenda @ OK Reviewer
5) Method Ut
6) Flaw Sketch (See Below) §R OK Reviewer w
Flaw View
384.21" “ »
| - L"=09"
/l//k >l \ Cll- =
Tube Sheet : 33" Head
1] i
/_540\ !
0.54” ]
End View .
_— Side View
O Tube Sheet
Weld CL —-
384.21 >l
7) Calculations Y0 OK Rewewer%&_d_ i Head
ea

Show detemination of Surface or Subgurface

See attached sheets fo calculations.

Show determination of type of "a” to use
See attached sheets fo calculations.

y O
8) ISI-FE-1 Paraqrapt?}ﬁ-"Rounding-off Method" wasused @ Yes Preparer ‘SEC_,

Top View

9) Code Flaw Dlmensmns ® OK Reviewer
™= QQ Q20" “tnommnalm = _NIA
10) Flaw Type

11) Flaw Characterization Fiqure Pl OK Reviewer

® OK Reviewer _%&/

s LG s

"t measured™ = __ 8.5 _NA _

& oK Reviewer 3&’ Subsurfaca Planar @ IBI}

IWA-3320-1

12) Flaw Charactenzation Fiqure Number FLawy ¥ 2

13) Was IWA-3300 Flaw Charactenzation followed? ® Yes O No Ifno, why?

14) The correct Cade Edition and Addenda was available andused. @ Yes Preparer ﬂ 29 OK Reviewer %@W

15) Prepared by and date
A P, Clay 2-)1-02

16)md dﬁb\l o 71902

The results are correct and tEe methodology used is in
accordance with applicable codes, standards, specifications and
procedures.

The rém/ew assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specificatons and procedures.



) * o A .50 - -lal,-,
mc"') ISI Flaw Disposition Worksheet £

site/unit: A!ThC 1 PL2 Procedure: 1 ST~ LAY - 3 Outage No: P 2 EF 200
SummaryNo: SO 2( 18 Procedure Revision/FC: q / Report No.: 2002 WA OO
Workscope:  L-S"T WorkOrderNo:. O 0L 9 Y(, Page: of
rd
1) Flaw Number {1 3) ISt Interval 3= @ OK Reviewer

7=
2) ltem Number B~ "ty D2.H0 4) Code Edition & Addenda 19589 Ne ’-\dc/?fu( . @ OKReviewer e
F\ ol S Suo S irGre e 5)Acceptance Standard TR ~3570 @ OKReviewer o5/

/d _ G0 o l=5.SD of 6) Calculations (See Below) @ OKReviewer 2%/
I'd 4 . —_—
G = ,20” g: .{S P ]
2077 o/ X/Of‘c/" .1(7 ;= 2 & - 2 ',,S/:f—’:,
Q/ - ‘/——': = 1‘2— t’ ¢ = g‘ﬂ ,OB&:X/C‘I’.‘/‘: - 3‘(0 (4] y-— c‘.io
2~ 0" T« ptued ey
Y V= /
€ _08emed
- 2\O -\
Por TR T - IS - 020 X-3.3Y
- 3Y ©:22” 0. 5 FLALS & et
o.20 3. o5 -0 3337 " orABLE
O VAR X (> o X -3.3%Y Pcce ?
- = = W
3Y /—? 25T CA R S8 ST
O35 3 O, 05 B “TRALE ™
L USY) = X337, 15 % coroTint € FL ,
; 2 Y+ Y = X = /ég-ééf'ﬂd 7> EYALL\AT\D"‘ L\n..l:y'}
7)Results @ OK Reviewer gges” PE woCAP IMILL =

¢ CUAWLS G rALuKATIC~ i
al=, ;,,2 Code allowable at% = 35 % Calculated att% = 3 o(a76 Laminar flaw surface area: (0.75 | w) =M{Fl

8) Table used for analysis @ OK Reviewer g4e” ZwB-25/0~1
9) Was linear interpolation used? Q/Yes O No If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @/Yes O No Ifno, why?

11) The correct Code Edition and Addenda was available and used. OYes  Preparer é ;f_z @ OK Reviewer Hcer—

12) Statement of acceptability or rejectability with basis. @ OK Reviewer 05t Accept O Reject
O (alt) Code allowable > (alt) calculated [rriew Kl ©
@ OEM flaw evaluation handbook (see attached analysis) .67. P t AP 7 T4
® (ant) Code allowable < (alt) calculated Swtebon? A2 Pn?o HA2-7

13) Prepared b% 14) Engineering review by and date
loez: 74 2/ -0 e L lhdl Rt -200 2

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Appyoved by and,date
oz Uk e~

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S! Report #__2002U010 Evaluation Performed By: §, Clay _, Date:02/11/02
Flaw#___ #11 Reviewed By:__J. Wren OJWW Date:02/13/02
Length

Length of the flaw *r" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 __ of the UT report.
= _3.3" (L2) - _4.2” (L1) = = 0.9” inches.

Thickness

Thickness of the component at the location of the flaw, using@:r nom wall (circle one).
This value is from page __1__ of the UT report.

“t"=_5.50 inches

Calibration
The measured angle in the calibration block was __46° _ degrees
5 Pzdet
Calculations using metal path From page 3~ of the UT report, Scan # _4

The flaw exhibited 20% DAC at __6.860__ and _7.434 inches MP. Max amplitude is __7.079 _inches
MP with the transducer exit point at _3.60_ inches from the centerline of the weld and _389.30_inches
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*)  Determine correction factor due to curvature.
Radius = 67.94” _ (R). Surface distance to max amp point = _5.092” (C). C/R=_075 TAN.
INVTAN=_4.286  .COS=_.997 .(R/COS)-R=__.204" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
6.860”_ (metal path at 20% upper) * COS of the measured angle _46°
correction factor = _4.561 _ inches depth.

L]

4.765" -_.204"

2) Determine the lower depth of the flaw from the exam surface.
7.434”_(metal path at 20% lower) * COS of the measured angle __46° = _5.164" -_ .2047
correction factor = _4.960 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
7.079” (metal path at maximum amplitude point) * COS of the measured angle __46° _= 4.917"
- _.204” correction factor = __4.713 _ inches depth.

4) Determine the distance from 0 reference to the maximum amplitude point of the flaw.
7.079” (metal path at maximum amplitude point) squared = __50.112 _ (&%)
4.917"__ (depth at maximum amplitude point, before correction) squared = _24.177 (b?)
Va?-b*=__5.093__inches of surface distance to the flaw from the transducer exit point.
389.30_ (Lmax) + or —__5.093” _(surf dist) = __384.207 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_4561" _(result of 1) = distance between exam surface and the upper flaw tip
>> OR << .
S=_ 550 (part“t")—_ 4.960 (resultof2)=__0.540" _distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
4.960” (from step 2) —_4.561"_(from step 1) =_.399 _inches. \ 3:2“7 ' 12\

[ A ~ - ——— A e e



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)* 04 =_080"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S =__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.200 inches.

| =__.90” (foraf>0.5,!=2a) t=__5.50" _ (part thickness)
a=__.20" (surf or circle one) S=_.55"

53

AN

121
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m"'e) ISI Flaw Sizing Worksheet e
Site/Unit: NMC / P12 Procedure: 1S1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / -~ Report No.: 2002U010
Workscope: IS Work Order No.: 0106946 Page: of
o
1) FlawNumber 12 45 3)IS! Interval 3rdinterval % OK Reviewer %E'UU
2) tem Number B2.40 4) Code Edition & Addenda 89 no agddenda @ OK Reviewer %SZ\L{
5) Method uTt
6) Flaw Sketch {See Below) OXOK Reviewer %&:{
Flaw View
| 394-25" “L’, - 1-0"
CL ar
Tube Sheet P Head
82" i
i
— 7 op ‘1‘2."\ :
End View <%, /., Side View
O Tube Sheet
394.25"
Weld CL "h -
7) Calculations 0 OK Reviewer EQ"_‘,’ Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Top View

Show determination of type of "a" to use
See attached sheets fo calculations.

wl gpC
8) ISI-FE-1 Paragraph 347 - "Rounding-off Method” was used

B OK Reviewer g@:

9) Code Flaw Dimensions

= 1O tat= 40" "t nommal® = _NIA
10) Flaw Type ® OK Reviewer Q'QW

® Yes Preparer XC-

Q OK Reviewer %

]
"t measured” = __5.5 "s" = .qO' “w*=_N/A

Subsurface PlanarUURT

11) Flaw Charactenzation Fiqure {0 OK Reviewer Q'Q""

IWA-3320-1

12) Flaw Characterzation Figure Number ) #2,

13) Was IWA-3300 Flaw Charactenzation followed? ® Yes O No If no, why?

14) The correct Code Edition and Addenda was available and used.
15) Prepared by and date

2 -0

® Yes Preparer S ® oK Reviewer#ﬁl‘_/

I 2ot

The results are correctand the methodology used is in
accordance with applicable codes, standards, specifications and
procedures.

s
The re(av/Iew assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.
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mc‘) ITSI Flaw Disposition Worksheet o

StefUnt. pJOMCJ £Iz Procedure: ST -V ~3 Outage No.: T2 RFD oo™
SummaryNo.:  5Q2GIS Procedure Revision/FC: S ReportNo.: Zpc2 U QIO
Workscope: >3 Work OrderNo: O 1 o (3 YL, Page: of
1) Flaw Number £/2 3)1S! Interval 3d @ OK Reviewer %L/
2)item Number 3-8 82.¥0 4) Code Edition & Addenda 4 $ 89 Ne Addend~ @ OKReviewer sz’
CLAW S SLBSu g(:lAcg 5) Acceptance Standard DB~ 3570 @ OK Reviewer &<’
/@ _ E=S.> ' 6) Calculations (See Below) @ OK Reviewer e’
. g
< ¢ VO 5 = Qlo I S sq/l
o Y % X(/:gc - s*-lO X/ = =13 % )/'-‘ a” Tyo R
- ¢ = 7 5
Yo T To SoY=
3/ vy Se3Y =S8 por TAGLE ZwB 35/0 -/
. _ ¢ 2 = 7 32
/L 7 - S.8% a/ e ©
W .
;udnv FLALO 1S LN Acceptnble PV
TAGLE Lo B -~ ys/0- 1.
¢ N ALYSIS

Centinuve FLAS AN
PER wenf HiILb - FLAW

EvVALUAT e HAOLD Boe K,
7)Results @ OK Reviewer s~

all= . '_-jO Code allowable a/t% = 5 2 ‘7/ Calculated alt% = 7 ¢ 3 Z.' Laminar flaw surface area: (0.75 | w)= N /AR
8) Table used for analysis @ OK Reviewer Pseer” Z4e)8 3570~/

9) Was linear interpolation used? OvYes @ No Ifno, why?

on__TARLE
10) Was IWA-3200 Significant Digits For Limiting Values followed? @Yes O No If no, why?

11) The cotrect Code Edition and Addenda was available and used. Gfes Preparer é;’ -~ ©@ OK Reviewer sz
12) Statement of acceptability or rejectability with basis. @ OKReviewer Dgece)” Accept O Reject

O _(alt) Code allowable > (aft) calculated L
& OEM flaw evaluation handbook (see attached analysis) FLAW ACCEPTA ALk b‘b wCA P ML

@”(a/t) Code allowable < (a/t) calculated Sac A-2 90‘3)“ A2-7

13) Prepared by and dat . 14) Engineering review by and dat
A’iw ,%/L, 2 _-1Y-02 : : 2-1S- 200 2

The results are correct and the methodology used is in accordance This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15)Ap ed byanddﬁ\ _
Loz, UL B0

This approval assures that ali involved with this flaw sizing and flaw disposition were aware of the necessity that the resuits and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X! 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

ISI Report #__2002U010 Evaluation Performed By: 8. Cla Date:02/11/02
Flaw # #12 Reviewed By:__J. Wren 55&3 o Date:02/13/02

Length

Length of the flaw "r" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 _ of the UT report.

1= _ 1477 (L2) - 27" (L1) = - 10" inches.

Thickness

Thickness of the component at the location of the flaw, using(@ or nom wall (circle one).
This value is from page _1__ of the UT report.

“t”=_5.50 inches

Calibration
The measured angle in the calibration block was __46° _ degrees
5 2H-€2
Calculations using metal path From page -3~_of the UT report, Scan# _3

The flaw exhibited 20% DAC at _5.605__ and _6.786_ inches MP. Max amplitude is __5.903 _ inches
MP with the transducer exit point at __2.5 _inches from the centerline of the weld and _390.00 inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point = __4.246” (C). C/R = _.063 TAN.
INVTAN=_3576 .COS=_.998 .(R/COS)-R=__,136" _ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
5.605”_ (metal path at 20% upper) * COS of the measured angle __46°
correction factor = _3.758 _ inches depth.

3.894" -_ 136"

2)  Determine the lower depth of the flaw from the exam surface.
6.786"_ (metal path at 20% lower) * COS of the measured angle 46°
correction factor = _4.578 _ inches depth.

3)  Determine the depth of the flaw from the exam surface at the maximum amplitude point.
5.903" (metal path at maximum amplitude point) * COS of the measured angle __46° _= 4.101"
- 136" _correction factor = __3.965_ inches depth.

4.714” _-__ 136"

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
5.903” (metal path at maximum amplitude point) squared = _34.845 _ (a%)
4.101”__ (depth at maximum amplitude point, before correction) squared = 16.818__ (b?)
Va*-b*= 4,246 inches of surface distance to the flaw from the transducer exit point.
390.00_ (Lmax) + or —__4.246" (surfdist) =__394.246 inches from 0" reference.
{ + or - based on scan direction)

5)  Determine S by picking the smaller of the following;
S =_3.758"__ (result of 1) = distance between exam surface and the upper flaw tip
>> 0OR <<
S=_ 550 (part“t")—_ 4.578 (resultof2)=__ 0.922" distance between the side opposite

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
4.578"” (from step 2) — _3.758” (fromstep 1)=_.820 _ inches.



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)* 0.4 =_.164"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a /2=__.410 inches.

{ =__1.0" ({foral>05,1l=2a) t=__5.5" _(part thickness)
a=__ 40" _ (surf O@‘_’, circle one) S,= .90”



ISI Flaw Sizing Worksheet e

Site/Unit: NMC / P12 Procedure: 1S1-UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 ! e Report No.: 20020010
Workscope: 181 Work Order No : 0106946 Page: of
1) Flaw Number (3 Hoe 3)1S! Interval 3rd Interval & OK Reviewer Vs
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer @_ﬁtf_
5) Method ur M/
6) Flaw Sketch (See Below) § OK Reviewer __ 27
Flaw View /
393.20" L=
l CL 35
Tube Sheet 1 247 Head
- j
A9” |
pre |
End View Side View
]
O Tube Sheet
393.20"
Weld CL T
7) Calculations @ OK Reviewer %
Head

Show determination of Surface or Subsurface
See attached sheets fo calculations.

Top View

Show determination of type of "a” to use
See attached sheets fo calculations.

N S
8) ISI-FE-1 Paraqraor:?be'- "Rounding-off Method” was used ® Yes Preparer m }@ OK Reviewer &

9) Code Flaw Dimensions &} OK Reviewer
= 14" va= 257 "tnominal =
10) Flaw Type
11) Flaw Characterization Fiqure X OK Reviewer ﬁ'_’

N/A

" measured® = _ 5.5 o= 35" W= NIA

Q\OK Reviewer gw Subsurface P!anarﬁ:i'Rﬁ

IWA-3320-1

_FIAW #d

12) Flaw Characterization Fiqure Number

13) Was IWA-3300 Flaw Characterization followed? @ Yes O No If no, why?

14) The correct Code Edition and Addenda was available and used.

15) Prepared by and date
sean P, (Any Nuipb,  Z11-02

® Yes Preparer @ @ OK Reviewer %{2

16) Review by and date
Bt~ - 4 SN 7/{?’0 T

The results are correct and the methodalogy used is in

accordance with applicable codes, standards, specifications and
procedures.

7
The éview assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.



' o ot 0 _or 121
Nﬁc‘) ISI Flaw Disposition Worksheet

REPORTH _
StefUnit: AMe | P2 Procedure: _ZSZ -7 —3 Outage No.: A22.2 RF.Rer 2.
Summary No.: S OR6/ 8 Procedure Revision/FC: g | Report No.: AaD.2 v/ O
Workscope: sz Work Order No.: &> /704 2/ 6 Page: of
1) Flaw Number ”/3 3) ISl Interval 344/' dOK Reviewer ijﬁ
2) tem Number 583 B R.Yo 4) Code Edition & Addenda /885 Ao Hcletosrlon & OK Reviewer £42
FArite? oo Mmﬁa . 5) Acceptance Standard Ztes3-35/0 & OK Reviewer 5’4 L
/: . Je =53 6) Calculations (See Below) 7 OK Reviewer Ql
% S=.35 "75” 5 = "‘7 ; 25 .
a: "ZJ Q 2 - ,-—‘;;XIDL, 4‘ :75 v - / = _’,.——2' b /. s’/
7 é 7 -t ‘j.; 5‘ 9/—_ 238 . J.;
G/ = _‘f—b- - 4 Q 3 4’ ., “ ‘7 :' _ /
(Wi %2 = 3.37 U -3.8% Y E
alinw ol
e & . 5 o
) .23 -, 3=3.66"
%% . 3837 € +3
Ty, 20
@ A3 Q ol y .
7. “/ : Sl 13 MET ﬂt'ce//“ ble 12
“47 !:/_"4'35 o {%:: = 36 FARLE z«z8'3.5'/0‘/, tf‘;:';:"é';‘"?
é” 23 MM‘/}'{} u}/ﬂy MM .

7) Results & OK Reviewer é@

al= 23  Codeallowableat% = 3.6 Calculated alt% = 4.5%  Laminar flaw surface area: (0.75 | w)=_#A
8) Table used for analysis @ OK Reviewer { Z,Q Zti3 -3570~1

9) Was linear interpolation used? @ Yes O No  If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ ves O No Ifno,why?

11) The comect Code Edition and Addenda was available and used. @ Yes Preparer £¥z/” @ OK Reviewer /d %
12) Statement of acceptabilty or rejectability with basis. ®© OK Reviewer ij 7/ ® Accept O Reject

O (a/t) Code allowable > (a/t) calculated Lot B J3 5 “%zzgz,
@ OEM flaw evaluation handbook (see attached analysis) Joitesr LOCHAL =/ 6 Sec Ay
€ (alt) Code allowable < (a/t) calculated A2 pige A2~ 7

13) Prepared by and date 14) Engineering reyjew By and date
2-/Y- 200 T /ff_’,, A= 2-1Y 02

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Apprgyed by and djz
N 4 U 9// &/ (1

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S| Report #__2002U010 Evaluation Performed By: S. Clay Date:02/11/02
Flaw # #13 Reviewed By:__J. Wren C(?/Il,.,', Clon Date:02/13/02
Length

Length of the flaw (" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _2 _ of the UT report.

= _24" (L2) - _3.5” (L1) = =1.4" inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_5.50 __inches

Calibration
The measured angle in the calibration block was __46° _ degrees
r"’z»l'l-az
Calculations using metal path From page -3~ of the UT report, Scan # _3

The flaw exhibited 20% DAC at _7.023 _and _7.725 _inches MP. Max amplitude is __7.222 inches
MP with the transducer exit point at _ 2.5 _inches from the centerline of the weld and _388.00 _inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservalive.)

*) Determine correction factor due to curvature.
Radius = _67.94”__ (R). Surface distance to max amp point = __5.195” (C). C/R=_076 TAN.
INVTAN=_4.373 _.COS=_.997 .(R/COS)-R=__.204" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
7.023" _ (metal path at 20% upper) * COS of the measured angle __46°
correction factor = _4.675 _ inches depth.

4.879” -_.204"

2) Determine the lower depth of the flaw from the exam surface.
7.725”_ (metal path at 20% lower) * COS of the measured angle __46° _ = _5.366" -_ .204"
correction factor = _5.162 __ inches depth.

3) Determine the depth of the flaw from the exam surface at the ma;ximum amplitude point.
7.222” (metal path at maximum amplitude point) * COS of the measured angle __46° = _5.01 7

- _.204” correction factor = _4.813 _inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
7.222” (metal path at maximum amplitude point) squared = __52.157 _ (a*)
5.407”__ (depth at maximum amplitude point, before correction) squared = _25.170 _ (b%)
Y a*-b?=__5.195 inches of surface distance to the flaw from the transducer exit point.
388.00 (Lmax)+or—__5.195" (surfdist) =__393.185 _inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_4.675" _(result of 1) = distance between exam surface and the upper flaw tip

>> QR <<
S=_550 (part“t)—_ 5162 _(resultof 2)=__0.338” _distance between the side opposite

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
5.162" _ (from step 2) —_4.675” _(from step 1) =_.487 __ inches.

fhet _(03, of b2l

RiTORTE



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)*04=_097"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__N/A inches.

if S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.244 inches.

{=_114" (foral>0.51=2a) t=_ 55" (partthickness)

a=__.25" (surf or@drde one) S=_.35"

N /I 12

.-



'&k‘) ISt Flaw Sizing Worksheet ROLAPTE

Site/Unit: NMC [ P12 Procedure: 1S1.U7-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 2002U010
Workscope: ISt Work Order No.: 0106946 Page: of
1) Fiaw Number 60° #1 3) ISt Interval 3rd Interval (b OK Reviewer
2} Item Number B2.40 4) Code Edition & Addenda 89 no addenda R OK Reviewer %QUJ
5) Method uTt
8) Flaw Sketch (See Below) @®-0OK Reviewer EEE
Flaw View
‘ 93-83" IIL" = 0.8”
C' 27" l
i
» 1.9”
Tube Sheet Head -
i
—_— T —— I
End View .
_— Side View
O Tube Sheet
92.83”
Weld CL - ”
7) Calcutations ® OK Reviewer%
Show determination of Surface or Subsurface Head
See attached sheets fo calculations.
Top View
Show determination of type of "a* to use S0p View
See attached sheets fo caiculations.
1o Pt
8) ISI-FE-1 Paraqraph}.B' 'Rounqu-off Method” was used @ Yes Preparer _SL @ OK Reviewer w
9) Code Flaw Dxmensmns @ OK Reviewer .
+= _80 " 30 “t nominal® = "t measured® = _55 "=__,EQ_ *w*=__NIA
10) Flaw Type @~OK Reviewer '%?\_f_‘_ Subsurface Planar
11) Flaw Characterization Figure ® OK Reviewer IWA-3320-1

12) Flaw Characterization Fiqure Number FLAW '# 1

13) Was IWA-3300 Flaw Charactenzation followed? ® ves O No Ifno, why?

14) The correct Code Edition and Addenda was available andused. @ Yes Preparer ﬁ; & OK Reviewer %Q‘L‘

0?'”101 16§\£_byandd€5‘v£)n/\’ .

The results are correct and the~methodology used is in The rrsvrév assures that the results are correct and the

accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,
procedures. standards, specifications and procedures.

15) Prepared by and date




o ' e (S ur V).
N’TC) IS] Flaw Disposition Worksheet permrs

Site/Unit: 7€ | PZR Procedure: T ST -277 -3 Outage No.: 2R RFRcw2
SummaryNo.: 522 &/ 8 Procedure Revision/FC* VAR Report No.: Revréro/O0
Workscope:  ZOZ Work OrderNo.: & /6496 Page: of
1) Flaw Number _éD" </ 3) IS! Interval el (©”0OK Reviewer _ﬁ’f

2) tem Number 2-3 S2.40 4) Code Edton & Addenda  /F8F [y fliloncle. @ OKReviewer L4
St 75 seed sufice 5) Acceptance Standard  ZeB - 2 5/0 @ OK Reviewer %”

20 R 6) Calculations (See Below) ®” 0K Reviewer
/ =, 5;0 - f =5.5

_ . 2p” =,86" s x1wol =230 2o = 5,5 _S,_ 30 _
a= .30 S /Z;:g:,,v 5,567 7= é—’ .20 26
£
Q///':::ff =, 38 Frzone TARCE 35701 o Y=/
‘3011
2 "}" — < %
/fajéw./i—‘p./(z. /t‘a!dmm-:‘s'.s?
& .30 @. e
_ .7 (.03) o -
a/éa“”c/: 5.8-5,1 (.38-.39)+5! = — i5.1=5.52

@ .38 e =37

-

Vet sy oLV 2

é, BY
T3~ 3570
St £S5 Maf%{f‘? il
7)Results @ OK Reviewer 623 7 zs/0~/

an= ,38 Code allowable aft% = <5, 3 Calculatedalt% = .35 Laminar flaw surface area: (0.75 | w)= &
8) Table used foranalysis @ OK Reviewer K;S 2 Fevrd 2570 ~7

9) Was linear interpolation used? @ Yes O No If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ Yes O No  Ifno, why?

11) The correct Code Edition and Addenda was available and used. @Yes Preparer i~ @ OK Reviewer é é
12) Statement of acceptability or rejectability with basis. © OK Reviewer ﬁ 2 ® Accept O Reject

@ (a/t) Code allowable > (a/t) calculated

O OEM flaw evaluation handbook ({see attached analysis)

O (aft) Code allowable < (a/t) calculated

3) Prepared by and date 14) Engineering review Ly and date

L2-L-2o02_ - 2 -1N-02
The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Agaroved by aUn(Z;ate
jjffmm Weloe-

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

I1S! Report #__2002U010 Evaluation Performed By: S, Clay _, Date:02/11/02
Flaw #____ 60°#1 Reviewed By: _J. Wren “AfAWn~— Date:02114/02
Length

Length of the flaw *r" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.
L and W values are from page _5 _ of the UT report.
= _1.9”7 (L2)- _2.7” (L1) = -0.8" inches.

Thickness

Thickness of the component at the location of the flaw, usin@or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_5.50 _inches

Calibration
The measured angle in the calibration block was __63° _ degrees

Calculations using metal path Frompage _5 of the UT report, Scan# _4

The flaw exhibited 20% DAC at _14.750 _and _ 3.080__ inches MP. Max amplitude is __2.160 _ inches
MP with the transducer exit point at _2.2 inches from the centerline of the weld and _95.75 inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point=__1.925” (C). C/R=_.028 TAN.
INVTAN=_1.623 .COS= _1.000 .(R/COS)-R=__.000" _ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
1.750”_ (metal path at 20% upper) * COS of the measured angle __ 63°
correction factor = _.794__ inches depth.

.794” -__.000"

2) Determine the lower depth of the flaw from the exam surface.
3.080” _(metal path at 20% lower) * COS of the measured angle ___63°
correction factor = _1.398 _inches depth.

1.398” -__.000"

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2.160” (metal path at maximum amplitude point) * COS of the measured angle _63° = 981" - _
.000” _correction factor = _.981 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
2.160”_ (metal path at maximum amplitude point) squared = _4.666 _ (a*)
981" _ (depth at maximum amplitude point, before correction) squared = __.862__ (b?)
vYaz-b?=__1.924 inches of surface distance to the flaw from the transducer exit point.
9575 (Lmax) + or—___1.924” (surf dist) = __93.826 inches from 0" reference.
( + or —based on scan direction)

5) Determine S by picking the smaller of the following;
S=_.794" _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550 (part“t")~_ 1.398 (resultof2)=__4.102” distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness. ‘ (0(0
1,398” _ (from step 2) —_.794" (fromstep 1) =_.604 _inches. St ot 2]



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface singla planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_121"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S =__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.302 inches.

[ =__.80" (forafl>0.5,1=2a) t=__5.5" (partthickness)
a=__ 30" (surf or@ circle one) s =_.80"




= 8 121

m‘—“) 1S Flaw Sizing Worksheet Tagn T
Site/Unit: NMC / P12 Procedure: 1S1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 20020010
Workscope: IS1 Work Order No.: 0106946 Page: of
1) Flaw Number #'2 GDD 3) ISt interval 3rd Interval Q OK Reviewer
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda &OK Reviewer
5) Method ut
6) Flaw Sketch (See Below) (oK Reviewer H—
Flaw View
113.48" |
J/, 1.94” “L" =0.8" C! 3.8 l
e ]
Tube Sheet : 367 Head
i
1
|
End View L
Side View
O Tube Sheet
113.48"
e — P,
Weld CL - e
7) Catculations {8 OK Reviewer _ 0 h Head

Show determination of Surface or Subsurface
See attached sheets fo calculations.

Show determination of type of "a® to use
See attached sheets fo calculations.
L L
8) ISI-FE-1 Paraqraph_24 - "Rounding-off Method” was used

9) Code Flaw Dwnensnons & OK Reviewer w)
‘l
T = BSZ a" = Z *t nominal® = N/A
10) Flaw Type

11) Flaw Charactenzation Figure & OK Reviewer QLW

Top View

® Yes Preparer W

& ok Reviewer%‘i

of
5" = l'q w"=__N/A

*t measured"” = 55

% OK Reviewer & Subsurface Pianar‘;}n

TWA-3320-1

12) Flaw Characterization Figure Number FLAWR L

13) Was IWA-3300 Flaw Charactenzation followed? @® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used.

15) Prepared by and date
a-12- OA

® Yes Preparer XL QLOK Reviewer _2@‘-_1

s v~ (Y0 ST 5%

The results are correct and the methodology used isin
accordance with applicable codes, standards, specifications and
procedures.

The revnew assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.



NNC ISI Flaw Disposition Worksheet pace Lo d_of Jal_
REPCRI#

Site/Unit: ;N C! Fr2 Procedure: T.sr-uVv -3 OutageNo.: P 2 R Faeo2
SummaryNo.:. So ! 8 Procedure Revision/FC: L ReportNo.: 202 (4 © 1O
Workscope: 1S\ Work Order No.: QO /(0 G Y (L, Page: of
1) Flaw Number (O € #2 3) ISI Interval 2 il @ OKReviewer £¥z./
2)itemNumber B - 3 2.%0 4) Code Edition & Addenda ¢ G &9 Ave Aelelosdc @ OK Reviewer L5/
CLAW 1S 34 ® SR FACE 5) Acceptance Standard L R -3570 @ OKReviewer K’
) 6) Calculations (See Below) @ OKReviewer £

- vll - ‘
O ’;2(' ﬁ SS

Q7

‘Z - . ZO” S - /'/ “ = S
20’ o Xxrce® = 22 XreeZ, = 3 w37 Y- 1/:‘:’
- I c 7 o ~ y = '
- —,, = ki .5 - z
a/ﬂ _go” . 23 lzc"'q'ly
\'\?) -A5e- | e 7\ - - - -
CRem TRBLE TW /4(65_ e 3.8Y =3.¥%

7)Results @ OK Reviewer £5¢S~
al= 25 Code allowable a/t% = 3 .0 % Calculated a/t% = 3 Qﬁ 2 Laminar flaw surface area: (0.75 | w)= _/\_/'ﬁ

8) Table used for analysis O OK Reviewer TABLE TWR - 35 /0~ 10

9) Was linear interpolation used? O Yes @ No  ifno, why?
O TRARNLE
10) Was IWA-3200 Significant Digits For Limiting Values followed? ~ @'Yes O No  If no, why?

11) The correct Code Edition and Addenda was available andused. @ Yes  Preparer M,  © OKReviewer ofe—
12) Statement of acceptability or rejectability with basis. @ OK Reviewer e o~ @ Accept O Reject

{a/t) Code allowable > (alt) calculated
O OEM flaw evaluation handbook {see attached analysis)
O (aft) Code allowable < (a/t) calculated

13) Prepared by and date 14) Engineering revjew by and date
DS/ O2 ) RS 2002
The Tesults are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used Is in accordance with applicable codes,

standards, specifications and procedures.

o AV

Thisl approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS| Report #__2002U010 Evaluation Performed By: S. Clay Date:02/12/02
Flaw # 60°#2 Reviewed By:__J. Wren %}m — Date:02/12/02
Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.

L and W values are from page _5__ of the UT report.

t= _3.0"  (L2) - _3.8” (L1) = - 08" _inches.

Thickness

Thickness of the component at the location of the flaw, using @ or nom wall (circle one).
This value is from page __1__ of the UT report.

“t”=_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path From page _5 _ of the UT report, Scan # _4

The flaw exhibited 20% DAC at _4.580 _ and _5.410 _inches MP. Max amplitude is __5.070__ inches
MP with the transducer exit point at _3.3 _inches from the centerline of the weld and _118.00 inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94”  (R). Surface distance to max amp point=__4.517" (C). C/R = _.066 TAN.
INVTAN= 3804 .COS=_.998 .(R/COS)-R=__.136" correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
4.580”_(metal path at 20% upper) * COS of the measured angle ___63°
correction factor = __1.943 _ inches depth.

2.079” -__.136”

2)  Determine the lower depth of the flaw from the exam surface.
5.410”_ (metal path at 20% lower) * COS of the measured angle ___63°
correction factor = _2.320 _ inches depth.

2,456" -__.136”

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
5.070” (metal path at maximum amplitude point) * COS of the measured angle __63° = 2.302"
- __.136"_correction factor = _2.166 _ inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
5.070” (metal path at maximum amplitude point) squared = _25.705 (a¥)
2.302”__ (depth at maximum amplitude point, before correction) squared = 5.299 (b%)
Va?-b2= 4.517 inches of surface distance to the flaw from the transducer exit point.
118.00_ (Lmax) + or—__4.517” (surf dist) = __113.483 inches from 0 reference.
( + or — based on scan direction)

5) - Determine S by picking the smaller of the following;
S=_1.943"__ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=__550 (part"t")—__2.320  (resultof2)=__ 3.180"” _distance between the side opposite

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.320”_(from step 2)—_1.943”_(from step 1) =_.377 __ inches. 70



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04 = _.076"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=___.189 inches.
{ =__.80" (foral>0.5{=2a) t=_ 5.5 (part thickness)

a=__.20” (surfor @ circle one) S=_19"
VU 4 SRS P 3



o JR of A2l

@c‘) 1S Flaw Sizing Worksheet SARUNE
Site/Unit: NMC ! P12 Procedure: 1S1-UT-3 Qutage No.: PI12RF2002
Summary No.: 502618 Procedure Rewision/FC: 9 / — Report No.: 20021010
Workscope: 151 Work Order No.: 0106946 Page: of
1) Flaw Number #3  L0° 3)1S1 Interval 3rd Interval __ $% OK Reviewer
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer
5) Method Ut
6) Flaw Sketch (See Below) @ OK Reviewer E;Q "
Flaw View
145.2”
llLIl = 0.4” CL
1
i
]
-79" 1] H
Tube Sheet 023 . Head
2.3" i
|
/—___—\\ !
. |
End View . g iy
=ng _View Side View
O Tube Sheet
145.2”
Weld CL = — S

7) Calculations @ OK Reviewer%i Head

Show determination of Surface or Subsurface .
See attached sheets fo calculations. Top View

Show determinaticn of type of "a” to use
Sae attached sheets fo calculations.

gy S : _
8) ISI-FE-1 Paraqraph 2~ "Rounding-off Method" was used ~ ® Yes Preparer SR ® OK Reviewer _@@_’
8) Code Flaw Dimensions @ OK Reviewer .
= .EQ" "3 = ,ﬂD" "t nominal® = __NIA "t measured® = _5.5 "gt = 02. 3 w=_na
10) Flaw Type *P OK Reviewer _32‘_’ Subsurface Planar
11) Flaw Characterization Figure Q)OK Revzewer sl IWA-3320-1
12) Flaw Charactenzation Figure Number }-Lllw * 2

13) Was IWA-3300 Flaw Charactenzation folowed? @ Yes O No If no, why?

14) The correct Code Edition and Addenda was available and used. @ Yes Preparer 5& ®-0OK Reviewer _&i

15) P ed by and dat 15) and d
e L < iy T R WS

T —
The results are carrect and the methodology used is in The review assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,
procedures. standards, specifications and procedures.



WMD)

ISI Flaw Disposition Worksheet e

Y C RN boX

AP E
Site/Unit: <272 | A7 2 Procedure: ZSZ~er/7 -5 Outage No: 27 RLFROO L
SummaryNo.: 3S02¢/8 Procedure Revislon/FC: <@ | ReportNo: o0 2800/ 0
Workscope:  ZS5Z Work Order No.: &0/ 2& $5& Page: of
o
1) Flaw Number éd #3 3) 1S1 Interval 3/25/ @/OK Reviewer A 22

2) ltem Number &85 B2. 0

4) Code Edition & Addenda /P87 M) Aeltloecd it ©” 0K Reviewer

7

st 75 B SURERCE.. 5) Acceptance Standard e dZ~35/0 OK Reviewer 4
. » 6) Calculations (See Below) (& OK Reviewer 42,_(
a=,v0 Z-5.5 . SO Y < 3
’ a/ rweoo_ ‘2 vo=7 3% - _ <3 —~
/= " S=23 /f = — ¥ 3% 5/—4‘”7‘5%
. e 5.0 s
fr F:3 -
g/,= 172 = .50 _ ATV
[ . w"' &/ - 7 7 g}'é/e’ . /
2 o = 7.6 7o Zew3 35/0-
@ ,30
. Zop
7)Results @ OK Reviewer édé
al= .50 Code allowable at% = 7 & Calculated a/t% = 7 ,3 Laminar flaw surface area: (0.75 | w)= A4
8) Table used for analysis @ OK Reviewer ,d)': Ztp3- 35707
9) Was linear interpolation used? O Yes @ No  If no, why?
ONre  TAMRLE

10) Was IWA-3200 Significant Digits For Limiting Values followed?

®@vYes O No [Hfno,why?

11) The correct Code Edition and Addenda was available and used.

@ Yes Preparer Oster” © OK Reviewer <<

12) Statement of acceptability or rejectability with basis. ® OK Reviewer g‘( @ Accept O Reject

@ (a/t) Code allowable > (a/t) calculated
O OEM flaw evaluation handbook (see attached analysis)
O (at) Code allowable < (alt) calculated

13) Prepared by and date
Dhonreal bt 212002

The results are correct and the methodology used 1s in accordance
with applicable codes, standards, specifications and procedures.

15) Agproved by ang date
A .
Covnise Uik
=T

By

14) Engineering rgview by and date
/é, A~ 2~/¥-O2
This review assures that the results are correct and the

methodology used is in accordance with applicable codes,
standards, specifications and procedures.

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the resulls and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

I1S! Report #_ 20020010 Evaluation Performed By: S. Clay Date:02/12/02
Flaw # 60°#3 Reviewed By:__J. Wren Qufﬂwv Date;_Z-13v 2
Length

Length of the flaw "r" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5___ of the UT report.
= _-0.2" (12) - #0.2" (L1) = -04" inches.

Thickness
Thickness of the component at the location of the flaw, using r nom wall (circle one).

This value is from page _1__ of the UT report.
“t"=_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path From page _5_ of the UT report, Scan# _3

The flaw exhibited 20% DAC at _5.910_and _7.650 _inches MP. Max amplitude is __6.740 _inches MP
with the transducer exit point at __0.0 _ inches from the centerline of the weld and _139.20_inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*}  Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point = __6.005" _(C). C/R =088 TAN.
INVTAN=_5029 .COS=_.996 .(R/COS)-R=__.273 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
5.910”_(metal path at 20% upper) * COS of the measured angle __ 63° =_ 2.683" - 273
correction factor = _2.410 _ inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
7.650”_ (metal path at 20% lower) * COS of the measured angle __ 63° = 3.473” -_ 273"

correction factor = _3.200__ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
6.740”_(metal path at maximum amplitude point) * COS of the measured angle 63° = _3.060"
-__.273” correction factor = __2.787 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
6.740” (metal path at maximum amplitude point) squared = _45.428 (a?)
3.060”__ (depth at maximum amplitude point, before correction) squared = 9.364 (b?)
va?-b*=__6.005__inches of surface distance to the flaw from the transducer exit point.
139,20 (Lmax) + or — __6.005" _ (surf dist) = _145.205 _inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_2.410" _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 (part“t’)—__3.200  (resultof2)=__2.300" distance between the side opposite
exam surface and the lower flaw tip

8) Determine 2d in though wall thickness.
3.200”_ (from step 2) - _2.410” _(from step 1) =_.790 __ inches. . 7‘,‘,

121



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_.158"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.395 inches.

t =__.80" (forall>0.5,l=2a) t=_ 55" (partthickness)
a=__.40" (surf o@ circle one) §=_23"




L Te 121
ch) IS! Flaw Sizing Worksheet SRR

Site/Unit: NMC / PI2 Procedure’ ISI-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 ! — Report No.: 2002U010

Workscope: 1S Work Order No.: 0106946 Page: of

1) Flaw Number FHL L0° 3) ISt Interval 3rd Interval ® OK Reviewer $QLJ

2) ltem Number B2 40 4) Code Edition & Addenda __89 no addenda _ Q OK Reviewer %g-'i_

5) Method Ut
6) Flaw Sketch (See Below) @ OK Reviewer @~
Flaw View
141.03 1.91" “L"=0.9" CL
]
g a5
Tube Sheet I Head
i
1
. |
End View Side View
O Tube Sheet
141.03”
Weld CL - =
7) Calculations ¥ OK Reviewer _3&*_} Head

Show determination of Surface or Subsurface V’
See attached sheets fo calculations. Top View

Show determination of type of "a” to use
See attached sheets fo calculations.

y
8) ISI-FE-1 Paraqrapl‘fﬁ.d ~"Rounding-off Method” wasused @ Yes Preparer ﬂ: @ OK Reviewer _8&_
9) Code Flaw Dimensions ~ ® OK Reviewer ZPYW

= 90" ca= 20 "t nominal® = _NIA “t measured” = _ 5.5 = 187 w=_NA
10) Flaw Type ® OK Reviewer _3@‘_' Subsurface Planar (UT/RT)
11) Flaw Characterization Figure @ OK Reviewer W IWA-3320-1
12) Flaw Characterization Fiqure Number FLAw B 4

13) Was IWA-3300 Flaw Charactenzation followed? © Yes O No If no, why?

14) The correct Code Edition and Addenda was available and used. ® Yes Preparer ﬁ_ @ OK Reviewer %@i

15) Prepared by and date 1da
Sean .qu 2142-02 3 ‘PL\L\_, 2 -19-b2

The results are correctﬁ'!he methodology used is in The reéy’ assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



X IS| Flaw Di e W o 17 e 21
m") aw Disposition Worksheet

Site/Unit: pAoMNC/ PI P Procedure: TSX ~WAT -3 Outage No.: PT2RF 2¢¢2
SummaryNo: SO ({5 Procedure Revision/FC: S |/ ReportNo.: 2 022U O IO
Workscope: XS Work OrderNo:  QOI0 L 9 % ¢ Page: of
1) Flaw Number ___(, O€ & <f 3) IS! Interval 3 ved ® OKReviewer Ofc/

2)ltemNumber -8B i3 2.Y(>  4)CodeEdtion & Addenda {9 £F Ne Aclderdew. © OKReviewer ggee/

CLAWL 1S SULB SURFACE 5) Acceptance Standard TL)BD-2AS/IC ® OKReviewer _o%
¢ et 6) Calculations (See Below) @ OKReviewer o4
Z=,%0 £=5.5

\

s - o “
C‘/_,(Z = 790 ‘ o e 2.{0
2L TWB- ITIo-| v oy
F&omﬂ:?/ua A = 9 qalnred- . SRAR
e = ;,2;3;;‘1‘—(3—-(3.8)'—3.37) = X-3.3Y
o2 X r—z_s’-_?,o
Las 387 g (L FY) = x-3.37

2.3Y+.2Y = X
3.5y = Veadtstl

7)Results @ OK Reviewer &g

al= _« A3 Codealiowable at% = 3,5 % Calculated altt = 3. (L7 Laminar flaw surface area: (0.75 | w)=AJ /A
8) Table used for analysis @ OK Reviewer gze— L ~3510-|

9) Was linear interpolation used? @ Yes O No  ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @Yes O No Ifno, why?

11) The correct Code Edition and Addenda was available and used. ®Yes Preparer i& @ OKReviewer oz
12) Statement of acceptability or rejectability with basis. @ OK Reviewer Oscor— @ Accept O Reject

O (ah) Code allowable > (aft) calculated FeAcw # (ot & o5 accepin ble b 4

© OEM flaw evaluation handbook (see attached analysis)
_ ) Sec. A- &2 2 2- 7
@ (at) Code allowable < {a/t) calculated WeAP /S/GC 2 A

13) Prepared by ang da 14) Engineering review by and date
-y s 24 Y 02 Lhareal detllhle? 242002

The results are correct and the methodology used is in accordance  This review assures that the results are comrect and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

15) Appggved by and dale

e UL 9//5/42/

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

I1S1 Report #__2002U010 Evaluation Performed By: S. Clay Date:02/12/02
Flaw #____ 60°#4 Reviewed By:__J. Wren %@‘QJI\/\ Date:_2~1Y~¢2_
Length

Length of the flaw *r" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5 _ of the UT report.

t= 3.6 (L2) - _45 (L1) = - 0.9” inches.

Thickness :
Thickness of the component at the location of the flaw, using JTjor nom wall (circle one).

This value is from page _1__ of the UT report.
“t"=_550 __inches

Calibration
The measured angle in the calibration block was __63°___ degrees

Calculations using metal path From page _5 _ of the UT report, Scan# _3

The flaw exhibited 20% DAC at _ 4.500 _and _5.410 inches MP. Max amplitude is __5.080 _ inches MP
with the transducer exit point at __4.0 inches from the centerline of the weld and _136.50 inches from the
0” reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radws = .67.94”__(R). Surface distance to max amp point=__4.526" (C). C/R = _.067 TAN.
INVTAN= 3833 .COS=_.998 .(R/COS)-R=__.136 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
4.500” (metal path at 20% upper) * COS of the measured angle __63° = 2.043” -_.136
correction factor = _1.907 _ inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
5.410"_ (metal path at 20% lower) * COS of the measured angle __63°
correction factor = _2.320 _ inches depth.

2.456" -__.136"

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
5.080” (metal path at maximum amplitude point) * COS of the measured angle __63° = 2.306”
-__.136"_correction factor = _2.170_inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
5.080”_ (metal path at maximum amplitude point) squared = _25.806 (a?)
2.306” __ (depth at maximum amplitude point, before correction) squared = _5.317 _ (b%)
Ja?-b*=_ 4.526 inches of surface distance to the flaw from the transducer exit point.
136.50__ (Lmax) + or —__4.526"__ (surf dist) = __141.026 _ inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_1.907"__(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550  (part"t’)—_ 2.320 (resultof2)=__ 3.180" _ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.320”_(from step 2) —_1.907" (from step 1) =_.413 _ inches.

79 20



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws orlented in plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)*0.4=_083"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d+S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__ .207 inches.
{ =__.90" (foral>0.5,1[=2a) t=__ 565" (partthickness)

a=__.20" (surfor gOb SUlS circle one) S=_19"

g0 12\



llﬁ‘)" 3 I1S! Flaw Sizing Worksheet o

Site/Unit: NMC ! P12 Procedure: 1S1-UT-3 Qutage No.: P12RF2002
Summary No : 502618 Procedure Revision/FC: 9 / = Report No.: 20020010
Workscope: 151 Work Order No.: 0106946 Page: of
+= o
1) Flaw Number 5 6’0 3) IS! Interval 3rd Interval @ OK Reviewer %k_-'_
2) item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer _@L
5) Method Ut
6) Flaw Sketch (See Below) @ OK Reviewer _mi
Flaw View
210.98" 0.99"
. IILOI = 1'0|.
: cL
i L
Tube Sheet i 227 Head

|

/—_—\ ‘

!

End View |

—_ Side View
O Tube Sheet
210.98"
Weld CL -t L )
7) Calculations & oK Reviewer %
Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Top View

Show determination of type of "a” to use
See attached sheets fo calculations.

! sl
8)1SI-FE-1 Paraqraph 1"~ "Rounding-off Method” was used @ Yes Preparer . ® ok Reviewerﬁ‘y_

9) Code Flaw Dimensions  AOK Reviewer

= 4 DY car= 40" tnominal® = _NIA = measured™ = __5.5 sr= 1.0 w=_NIA
10) Flaw Type $0 OK Reviewer ;E v Subsurface Planar (UT/IRT}
11) Flaw Charactenzation Figure & OK Reviewer ﬁ IWA-3320-1

12) Flaw Charactenzation Fiqure Number Flaw H# 4
13) Was IWA-3300 Flaw Charactenzation followed? @ Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. ® Yes Preparer ﬁ ﬂOK Reviewer ?Q:/

15) Prepared by and dat 16)Keview by and da
e e . & - N O

The results are correct and the methodology used is in The rehén assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



| o gz 12l
m"@ ISI Flaw Disposition Worksheet

SitefUnit: A€ | 272 Procedure: ZSZ —47 -3 Outage No.: AZR LFRID2
Summary No.: 50OR 678 Procedure Revision/FC: <2 | Report No.: o2er.2 b O /O
Workscope: Z57 Work Order No.: /706 9% Page: of
(=4 —

1) Flaw Number _& & 7S 3) 1S! Interval Bl . ®/OK Reviewer ){2/
2) ltem Number B-B B2 S0 4) Code Edition & Addenda /GEF Mo fdclowctoc: & 0K Reviewer L
= LI S BBl FACE. 5) Acceptance Standard LI 250 & OK Reviewer 5_4/

6) Calculations (See Below) @& OK Reviewer /A%

ir ’”
a= .40 Z=3535

- e - SO ‘
J- 7.0 s=/0 %x&o()z»:_,i:nao-: 7 3% ?sfé,_/_‘f.fo,_;
perust 50 -0
a = ,I_l,_/f)-— 7140 sy
7" o . e, ¢=/
-é. E f/ = :5/-8%
@ 0
Srpro s POT peeep ikl
by TABLE T 350077
7 . e />
Ao o Tlan el € y2 '5//46

poerto =7

a-5r'107'

7)Results @ OK Reviewer A /_{_/AI
al= o Yo Code allowable a/t% = 5.2 Calculatedalt% = 7 3 Laminar flaw surface area: (0.75 | w)=__ A
8) Table used for analysis € OK Reviewer /j{ TLoE-35/0-7
9) Was linear interpolation used? O Yes @ No Ifno, why?
SA  TAT3LE.
10) Was IWA-3200 Significant Digits For Limiting Values followed? @vYes O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @ Yes Preparer OS¢ © OK Reviewer ;_521
12) Statement of acceptability or rejectability with basis. @ OKReviewer X 2’2 @ Accept O Reject

O (at) Code aliowable > (a/t) calculated L 2> Mqa/}'ué Lo T
@ OEM flaw evaluation handbook (see attached analysis) LOCErPO 278 6 Sw&.o:» "z
@ (a/t) Code allowable < (a/t) calculated e N2-7

13) Prepared Ly and dat 14) Engineering review by and date
2-2Y- 20052 e A 2/y-02

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) roved by arj ZZG
L | 9/9/0)’

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Oa/aje

T2 R0 2

1299w.wpf:1b/011995

A2-7

# s 026/8
Scesstnrtre S . 85_Jr. IZI
A O. /)/069G/é
’6{/40/,_/# )ao_?_ QZo0/0 ! e
o o 45
a=.o L7953 Surface/Embedded
ﬁ’ 40 5 =/.70 Fu]:‘: Domarkation
0.13 — —
- T Embodded Flaw
- 3 Configuration FLAWS WITH alt
0.12 S ABOVE THIS LINE ARE
S NOT ALLOWABLE
3 3
0.11 S
: 10, 20, 30 yrs.
0.1 3 it
0.09 =
= He 1 4
< BhEss ssadit
; 0.08 k=t S e 4 (.27, .073)
© e Surtece ; reer
T 007 S P
o] ;HoghnMuttbo
L t= Considered
6 0.06 E;Surheo
. § ExFllx-m
W 0.05 ==
T ee— ,V‘):—CE
_ o '
0.04 TRT P
=rSoP~ ALL EMBEDDED FLAWS
0.03 (ON THIS SIDE OF
& , YO DEMARKATION LINE)
A ARE ACCEPTABLE PER
C 550 0.02 CRITERIA OF IWB 3600
: AS LONG AS 2at<0.25
073 =
= 0.01 = Refo B - s 4
/ 505 ! ’
O + l r
0 0.025 0.05 0.075 0.1 0.125 0.15 0.175 02 0.225 0.25 M'é
Distance from Surface (/1) Sk ¢35 AEEr -
§/ - Sia_ poide  1T0 . 27
f ’é - S - 5-3'—0
5,50 P jroni? by wzyl—/z;'éf
Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for
Prairie Island Units 1 and 2 2
Loy f
_X_ Inside Surface Surface Flaw X _ Longitudinal Flaw T
“X_ Outside Surface X Embedded Flaw _X_ Circumferential Flaw v



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1SI Report #__2002U010 Evaluation Performed By: S. Clay Date:02/12/02
Flaw # 60°#5 Reviewed By:__J. Wren Quﬁa.Pqu Date: 2-/¥-02
Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans.
L and W values are from page _5__ of the UT report.
= =22 (L2)-_3.2(L1) = -1.0" inches.

Thickness

Thickness of the component at the location of the flaw, using @or nom wall (circle one).
This value is from page _1__ of the UT report.

“t*=_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path From page _5__ of the UT report, Scan # _4

The flaw exhibited 20% DAC at _2.330_and _3.990_inches MP. Max amplitude is __2.830__ inches MP
with the transducer exit point at _ 2.4 inches from the centerline of the weld and _213.50 inches from the
0” reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point=_2.622" (C). C/R=_037 TAN.
INVTAN=_2119 .COS= _.999 .(R/COS)-R=__.068 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.

2.330” (metal path at 20% upper) * COS of the measured angle __63° _=_1.058" - .068
correction factor = _0.990 _inches depth.
2) Determine the lower depth of the flaw from the exam surface.
3.990” (metal path at 20% lower) * COS of the measured angle __63° _=_1.811" - .068"

correction factor = _1.743 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2.830” (metal path at maximum amplitude point) * COS of the measured angle __63° = 1.285"
- __,068" _correction factor = _1.217_inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
2.830” (metal path at maximum amplitude point) squared = _8.009 _ (a%)
1.285” _ (depth at maximum amplitude point, before correction) squared = __1.651 __ (b*)
Ja?-b*=__ 2,522 inches of surface distance to the flaw from the transducer exit point.
213.50 _(Lmax) +or—__2.522" (surf dist) =_210.978 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S =_0.990” (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550 (part“t")-__1.743  (resultof2)=__3.757” distance between the side opposite
exam surface and the lower flaw lip

6) Determine 2d in though wall thickness.
1.743"_ (from step 2) —_0.990” (from step 1) =_.753 _ inches.



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_151"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d + S =__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a = 2al/2=__.377 _inches.
[ =_10" (foral>0.5,!=2a) t=_ 55" _(part thickness)

—————e. —

a=__.40" (surf o@ circle one) S=_1.0"



8t a1
mc“') IS! Flaw Sizing Worksheet

Site/Unit: NMC ! PI2 Procedure: ISI-UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / - Report No.: 2002010
Workscope: 1S1 Work Order No.: 0106946 Page: of
1) Flaw Number H Lo 6O° 3) 181 Interval 3rd Interval ® OK Reviewer %@_
2) ltem Number B2.40 4) Code Edition & Addenda __89 no addenda Ql OK Reviewer %E}‘_’_
5) Method uT
6) Flaw Sketch (See Below) @ OK Reviewer _%&
Flaw View
304.40" .
1.67 “1” =0.8” CL
I' E 2.9”
Tube Sheet : 21" Head
i
//-_—_\ '
!
End _View ot
Side View
O Tube Sheet
304.40"
Weld CL ” —
7) Calculations Q’ OK Reviewer
) S Wl Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Top View

Show determination of type of "a" to use
See attached sheets fo calculations.

N\ 5C "
8) ISI-FE-1 Paraqrapl‘f'pe’- Rounding-off Method® was used @ Yes Preparer Sigﬁ B OK Reviewer ﬁ_’

9) Code Flaw Dimensions 7] OK Reviewer y
"= .&}' "= ,3"5 “ nominal* = "t measured" = g = {.o w"=__N/IA

10) Flaw Type € OK Reviewer g’l‘{_ Subsurface Planad:} /RT)

11) Flaw Charactenzation Figure & OK Reviewer IWA-3320-1
12) Flaw Characterization Fiqure Number Elew) 4

13) Was IWA-3300 Flaw Characterization followed? ©@ Yes O No Ifno, why?

14) The comrect Code Edition and Addenda was available andused. @ Yes Preparer SB < a\'e] ¢ Rev1ewer%

15) Prepared by and dat ' Wd dC;a

“ean X (tay m‘cs R-14-02 L\)/w 290
The results are correct and the methodology used is in The revtew assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



,_ ’ L 37 al
m*) ISI Flaw Disposition Worksheet

Site/Unit: AHE | 2L 2 Procedure: 2SZ —lL7 -3 Outage No.: 272 2F A0 2
SummaryNo.: S22 6/8 Procedure Revision/FC: < | Report No.: . 2pp 2 £r 070
Workscope:  :ZSZ Work OrderNo.:  &/06 /4 Page: of
1) Flaw Number £& 26 3)1S! Interval Ze. O OK Reviewer
2) ltem Number B-8 B2. %0 4) Code Edition & Addenda /985 W ZLhonclee O OKReviewer
Pz ;S Sted St ME’Z 4, 5)Acceptance Standard Zle i3 —35/0 O OK Reviewer
R ZL' 5. 6) Calculations (See Below) O OK Reviewer
a = e 3 2 - "3 35‘/ é . 7
v = it &/ ol = 22 xl06= 3¢ L s/ _ 76 ~
VARE A S/ /zf”w 557" [ AR R

e , 32
¢ - 3(; P ¢“¢- yf- /

Ve 5«0"“(/9/ L =078 U 52

} / { Zén,;g/ i ﬁﬂM/ =5
@.45 @ -7°
dgi’ _ __(!;_Z:ib/( ,'VVOJ/Q)."_:,;'S/.:_ _57_2_6.-0‘/)45.'6’
M B iS5 YC i
@.vY
Brirs = 657
@

7)Results @ OK Reviewer 5%

al= +¥Y  Codealowableat% = &3 Calculatedalt% = £.3&  Laminar flaw surface area: (075 | w)=_/A4
8) Table used for analysis @& OK Reviewer /{(JJ— ZewB- 35707

0) Was linear interpolationused? @ Yes O No  If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ Yes O No If no, why?

11) The correct Code Edition and Addenda was available and used. &Yes Preparer O~ @ OK Reviewer L _//_t 4(
12) Statement of acceptability or rejectability with basis. © OK Reviewer A 2 a/} @ Accept O Reject

© (a/t) Code allowable > (a/t) calculated
O OEM flaw evaluation handbook (see attached analysis)
O (aft) Code allowable < (at) calculated

13) Prepared by and da 14) Engineering review by ang datg
; 2-I 200 2 , . 2 /-0

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Approved by arﬁa e
4] ' .
v M A tp>—

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS! Report #_ 20020010 Evaluation Performed By: S. Clay Date:02/14/02
Flaw # 60°#6 Reviewed By:__J. Wren C?/fe,,‘.@.&k{\-— Date;_2-1{-v 2.
Length

Length of the flaw "' is determined by finding the difference between L1 and L2 for perpendicular scans,
w1 and W2 for parallel scans.

L and W values are from page _5 __ of the UT report.

1= _-21_ (L2) - _29 (L1) = - 08" inches.

Thickness

Thickness of the component at the location of the flaw, using @or nom wall (circle one).
This value is from page _1__ of the UT report.

“t” =_5.50 inches

Calibration
The measured angle in the calibration block was __63° _ degrees

Calculations using metal path From page _5 _ of the UT report, Scan # _4

The flaw exhibited 20% DAC at_3.990 _and __5.500 _inches MP. Max amplitude is _4.490 _ inches MP
with the transducer exit point at _ 2.3 inches from the centerline of the weld and _308.40 inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

" Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point = __4.001" (C).C/R=_.059 TAN.
INVTAN= 3.377  .COS= _.998 .(R/COS)-R=__.136 _correction factor.

1)  Determine the upper depth of the flaw from the exam surface.

3.990”_ (metal path at 20% upper) * COS of the measured angle ___63° = 1.811” -_.136
correction factor = __1.675 _inches depth.
2) Determine the lower depth of the fiaw from the exam surface.
5.500”_ (metal path at 20% lower) * COS of the measured angle ___63° = 2.4977 -__ 136"

correction factor = _2,361 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4.490”_ (metal path at maximum amplitude point) * COS of the measured angle __63°__ = 2.038"”
- 136" _correction factor = _1.902 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the fiaw.
4.490” (metal path at maximum amplitude point) squared = 20.160 (a*)
2.038” _ (depth at maximum amplitude point, before correction) squared = __4.153 _ (b?)
Jaz-b*= 4.001_ inches of surface distance to the flaw from the transducer exit point.
308.40 _(Lmax) + or —__4.001" (surf dist)=_304.399 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_1.675"__ (result of 1) = distance between exam surface and the upper flaw tip
>> 0OR <<
S=_ 550 ({part“t")—__2.361 (resultof2)=__ 3.139” distance between the side opposite
exam surface and the lower flaw tip

8) Determine 2d in though wall thickness.
2.361”_ (from step 2) - _1.675”_(from step 1) = _.686__ inches. 8 8



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_1437"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d+S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.343 _ inches.

[=_0.8" (forafl>051[=2a) 5.5  (part thickness)

t=_ 55"
a=__.35" (surfor @ circle one) S=_16"

81 12l



WH‘ED IS! Flaw Sizing Worksheet R

Site/Unit: NMC / P12 Procedure: 1SI1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / — Report No.: 20020010
Workscope: ISt Work Order No.: 0106946 Page: of
1) Flaw Number il '7 éa ° 3) ISl Interval 3rd Interval ﬁ) OK Reviewer
2) ltem Number B2.40 4) Code Edition & Addenda 89 no addenda <P OK Reviewer
5) Method ~ Ut
6) Flaw Sketch (See Below) (KOK Reviewer %
Flaw View
332.67" J 202" . )
L”=0.9" CL

’l/\

48" j 32"
Tube Sheet i Head

i 23"
End View '
_— Side View
O Tube Sheet
332.67"
Weld CL » —

Calculations OK Reviewer %ZE
n 6 Head

Show determination of Surface or Subsurface
See attached sheets fo calculations, Top View

Show determination of type of "a" to use
See attached sheets fo calculations.

L\ &PC
8) ISI-FE-1 Paragraph 20 - "Rounding-off Method™ was used @ Yes Preparer JQPC_ p OK Reviewer %

9) Code Flaw Dimensions (¥ OK Reviewer %Q_N_

" R W P
= 40 = _ 5 “t nominal® = "t moasured*® = nsr= 0 "wr=_NIA

10) Flaw Type go OK Reviewer Subsurface Planar, é:hﬂ
11) Flaw Characterization Fiqure @SOK Reviewer IWA-3320-1
12) Flaw Characterization Fiqure Number £Flaw =

13) Was IWA-3300 Flaw Characterization followed? ®@ Yes O No If no, why?

14) The correct Code Edition and Addenda was available and used. @ Yes Preparer P ok Reviewerﬁ/_‘-y

15) Prepared by and date d @ e(d

2eat . (LY mbb 2-14-62. N —1G5—072
The results are correct andﬁe‘methodoloéy usedisin The review assures that the results are correct and the

accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.



/ 121
Nﬁc-) ISI Flaw Disposition Worksheet 9 '
Site/Unit: o C. / Pr 2 Procedure: LSL -~ AT -3 Outage No: pr Tz RF 20c2
Summary No.: Sc 261§ Procedure Revision/FC: Q 1 ReportNo: €02 A CI1O
Workscope: ISr WorkOrderNo.: O/ O b 72Y0 Page: of
1) Flaw Number 6 O° <77 3)1S! Interval 3, 2~ @ OKReviewer X ot
2)ltemNumber (3-8 B2.Y0  #)CodeEdtion&Addenda _/ 95 A Adblneln. © OKReviewer A M par
FLAUO s Siib Surfrce 5) Acceptance Standard TR -3510 & OK Reviewer I v
_,Q - 6.5 o £= S.S “ 6) Calculations (See Below) ©” OK Reviewer é%/)‘/
o = “Jg o S:‘Q.O“ _ ‘Q-Cd
e .15'” N )/s-s/‘;—_—-——-s_":
a/ _ G/é Aroe% = —— xrot7 = 4.5 2
b= 227 - Lay TelisT Ss PRl

FLor TRBLE LWD 337¢ -1

0.2  3.3Y (012%-0.35)(*4.'-13'-3,”): - 3. %Y
o‘_;g X y G.30- 0,a¥%
c. 3¢ &/
G o3 .
o.0S (4N9Y-3.8y) = x-2.6Y
L36Y *3.85Y =x
‘/,/‘; 7‘:%“‘({&2 :

7) Resuilts

@& OK Reviewer A'% ow

al= _.2F  Codeallowable at% = (/6% Calculated alt% = <+ S 7% Laminar flaw surface area: (0.75 | w)=_aAY/ /4

8) Table used for analysis O OKReviewer g~ L W3- D570~/
9) Was linear interpolation used? @ Yes O No  If no, why?
10) Was IWA-3200 Significant Digits For Limiting Values followed? ®ves O No Ifno, why?

11) The correct Code Edition and Addenda was available and used.
12) Statement of acceptability or rejectability with basis.
O (ant) Code allowable > (a/t) calculated
® OEM flaw evaluation handbook (see attached analysis)
@ (a/t) Code allowable < (a/t) calculated

13) Prepared by and date
ﬁA//p/Z{,éé/ — 2x¥-0

The results are correct and the methodology used is in accordance
with applicable codes, standards, specifications and procedures.

/0>

15) roved by and dat

“ Loua Ui

O OK Reviewer

@ Yes Preparer 5{4’1 @ OK Reviewer £2%<~
@ Accept O Reject
Flacs 15 Acceptabdle by

L A2 Rox A2

14) Engineering review by and date

WCAPIYIG(

2.y~ 200 -
This review assures that the results are correct and the
methadology used is in accordance with applicable codes,
standards, specifications and procedures.

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for

Figure A-2.4
Prairie Island Units 1 and 2

X Inside Surface Surface Flaw _X_ Longitudinal Flaw
' ~X_ Outside Surface X Embedded Flaw _X_ Circumferential Flaw
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S! Report #__2002U010 Evaluation Performed Bg%iv/’ Date:02/14/02
Flaw#___ 60°#7 Reviewed By:__J. Wrefr— (M~ Date: 21402
Length

Length of the flaw "¢ is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5__ of the UT report.

= _-23 (L2) - _3.2 (L1) = - 09" inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path From page _5 _ of the UT report, Scan # _3
The flaw exhibited 20% DAC at _4.740 _and __5.800 _inches MP. Max amplitude is __5.240 _ inches MP
with the transducer exit point at __2.5 inches from the centerline of the weld and _328.00_inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” (R). Surface distance to max amp point = __4.669”_( C). C/R = _.069 TAN.
INVTAN= 3947 .COS= _.998 .(R/COS)-R=__.136 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
4.740”_ (metal path at 20% upper) * COS of the measured angle _63°
correction factor = _2.016 _ inches depth.

2.1452” -_.136

2)  Determine the lower depth of the flaw from the exam surface.
5.800”_ (metal path at 20% lower) * COS of the measured angle __63°
correction factor = _2.497 _ inches depth.
\

2.633” -__.136"

3) Determine the aepth of the flaw from the exam surface at the maximum amplitude point.
5.240”_ (metal path at maximum amplitude point) * COS of the measured angle __63° _= 2.379"
-__.136”_correction factor = _2.243 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
5.240” (metal path at maximum amplitude point) squared = _27.458 (a?)
2.379” __ (depth at maximum amplitude point, before correction) squared = _5.660 {b*)
Ya?-b*=_4.669 _inches of surface distance to the flaw from the transducer exit point.
328.00_ (Lmax) +or —__4.827” (surf dist) = __332.669 inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_2.016”__ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 _(part“t")—__2.497 (resultof2)=__3.003" _ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.497"_(from step 2)~_2.,016” (fromstep 1) =_.481 _ inches. ot %—_ Gt 2?)

RS 1d )
AL VIS T



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)* 0.4 =_.096"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+ S =__N/A inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.241 inches.

[ =__0.9" (forafl>05,!=2a) t=__55" (partthickness)

——eee

a=_ 25" (surf o circle one) S=_2.0"
94 12



@iﬂ) ISI Flaw Sizing Worksheet e

Site/Unit: NMC / P12 Procedure: 1S1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 / — Report No.: 20020010
Workscope: 1S1 Work Order No.: 0106946 Page: of
1) Flaw Number #2  4L0° 3) 1S! Interval 3rd Interval @:OK Reviewer wt
2) ltem Number B2.40 4) Code Edition & Addenda __89 no addenda _ @ OK Reviewer
5) Method uT
6) Flaw Sketch (See Below) COK Reviewer _%‘_/
Flaw View
350.41"
IILI, - 0.4” CL
]
g
!
Tube Sheet : 22" Head
1.06” }
1.69” i 1.8"
— — !
- |
End View c
_— Side View
O Tube Sheet
350.41"
Weld CL — ”

7) Calcutations  © OK Reviewer 0V

Show determination of Surface or Subsurface
See attachsd sheets fo calculations. Top View

Head

Show determination of type of "a" to use
See attached sheets fo calculations.

) sV
8) ISI-FE-1 Paragraph 24~ “Rounding-off Method™ was used ® Yes Preparer ﬂ_ ,@ OK Reviewer @2&1

9) Code Flaw Dimensions {0 OK Reviewer v
n st
= _\4 ] "a"= ,55 "t nominal® = "t measured” = __55 = "s"= [, l w"=__N/A
10) Flaw Type @ OK Reviewer % Subsurface Planaré) T
11) Flaw Charactenzation Fiqure @ OK Reviewer IWA-3320-1
12) Flaw Charactenzation Fiqure Number E2au #32

13) Was IWA-3300 Flaw Characterization followed? ® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used. ©® Yes Preparer X, ﬁ' OK Reviewer %j

15} Prepared by and date 14 by and d (/LJ
2-(4-02 ?9 ~— 2-11v=e

The results are correct and the methodology used is in The review assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,
procedures. standards, specifications and procedures.




ISI Flaw Disposition Worksh e . 12
N"ic“) aw Disposition Worksheet

Site/Unit: AoYvy C/ 1 2~ Procedure: T ST ~\A T~ OutageNo.: Pl 2 RF 2002
SummaryNo.: SO 26 |8 Procedure Revision/FC: o B Report No.: 2002 L0 1O
Workscope: e~ of Work OrderNo: O/ 067 G Page: of
1) Flaw Number __(, O ° &8 3) IS! Interval Sl @ OKReviewer e/

2)ttem Number 8~ ®A. Y0 4) Code Edition & Addenda | g_¥'7 N o Abfemel~ @ OKReviewer 7./
<iABS v £ FACE 5) Acceptance Standard DB -25/0  © OKReviewer gLse’

S p
FLAUJ) ”‘ &= S.S ‘ 6) Calculations (See Below) (@ OKReviewer DSce™
/z: X (e = /7” " “ S
- " Il7 —
SS /é'/r SSI’ IS‘S . y=/
Q/ﬂ = T .5 cbecet ’ = 3.Mer
RO TABLE ToB- 35707/
RO
- iz
o) 7, T WY : T’ PTABLE P27
A‘: ot LA (S 20T Asce Contmce
¢+ 50 &-3 570~ 1.
Toole L OO vsis rPeER
LAWY A")AL/SI r’[_ wJ
i C_ﬁP/‘//(ﬂé B j D RBus K
U;w-n_uATwN H A

7)Results @ OK Reviewer _&5¢""
all= « 5 Code allowable alt% = 7.C A Calculated at% = /0. O 7, Laminar flaw surface area: (0.75 | w)= /\/04
8) Table used for analysis @ OK Reviewer gsz.>~" L1 B -3510-/
9) Was near interpolation used? O Yes @ No  If no, why?
Op TR RLE
10) Was IWA-3200 Significant Digits For Limiting Values followed? ©Yes O No Ifno,why?

11) The correct Code Edition and Addenda was available and used. @ Yes Preparer@_ @ OK Reviewer
12) Statement of acceptability or rejectability with basis. @ OK Reviewer st~ @ Accept O Reject

LA
O (aft) Code allowable > {a/t) calculated FLAW ACCE PTABLE 3Y wCAh P Fofoe
© OEM fiaw evaluation handbook (see attached analysis) secAa-2 FAG £ A 27«
@ (alt) Code allowable < (aft) calculated rH LG 7

13) Pregpared by and date 14) Engineering review by and date
en/;;w X 2-15-0% 2p T 2002
7’
The results are correct and the methodology used is in accordance This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Approved by and ng

] fetnd e U dl//ﬁ/d7/

ﬁ?s approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for
Prairie Island Units 1 and 2

Inside Surface Surface Flaw X Longitudinal Flaw

X
X Outside Surface X Embedded Flaw _X_ Circumferential Flaw M
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S Report #__2002U010 Evaluation Performed By: S. Clay . Date:02/14/02
Flaw # 60°#8 Reviewed By:__J. Wren . Date:_ 2 ~/H-< 2
Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5__ of the UT report.

= 18 _ (L2) - _2.2 (L1) = - 0.4" inches.

Thickness

Thickness of the component at the location of the flaw, usin@)r nom wall (circle one).
This value is from page _1__ of the UT report.

“=_5.50 inches

Calibration
The measured angle in the calibration block was __63° _ degrees

Calculations using metal path From page _5 _ of the UT report, Scan #__3

The flaw exhibited 20% DAC at _6.660_and _ 8.990 inches MP. Max amplitude is __7.080__ inches MP
with the transducer exit point at _ 2.0 _ inches from the centerline of the weld and _344.10_inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94" (R). Surface distance to max amp point = __6.308" ( C). C/R = _.093 TAN.
INVTAN= 5313 .COS= _.996 .(R/COS)-R=__.273 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
6.660”_ (metal path at 20% upper) * COS of the measured angle ___63° = 3.024” -__.273
correction factor = __2.751 _ inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
8.990”_(metal path at 20% lower) * COS of the measured angle __63°
correction factor = _3.808 _ inches depth.

4.081” _-__.273"

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
7.080” (metal path at maximum amplitude point) * COS of the measured angle 63° = _3.214"
- 273" correction factor = _2.941 inches depth.

4)  Determine the distance from 0” reference to the maximum amplitude point of the flaw.
7.080”_ (metal path at maximum amplitude point) squared = _50.126 (a%)
3.214” __ (depth at maximum amplitude point, before correction) squared = 10.330__ (b3)
Jaz-b?=_ 6.308 _inches of surface distance to the flaw from the transducer exit point.
34410 (Lmax) +or —__6.308" _ (surf dist) = __350.408 _ inches from 0" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_2751"_(result of 1) = distance between exam surface and the upper flaw tip
>> 0OR <<
S=_ 550 (part“t")—__3.808 _(resultof2)=__1.692" distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness. 98

3.808” (from step 2) - _2.751"_(from step 1) =_1.057 _ inches. 14}



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to prossure retaining surface

Determination of surface or subsurface
04d=(2d/2)"04=_212"

Compare to S {from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=___.529 _ inches.
I =_11"_ (foraf>0.5,1=2a) t=__55" (partthickness)

a=__.55" (surf or@ circle one) S=_17"



meg 100 o0 120
N'“c"") 1S Flaw Sizing Worksheet phes
Site/Unit: NMC P12 Procedure: 1S1-UT-3 Outage No.: PI12RF2002
Summary No.: 502618 Procedure Revision/FC: g I - Report No.: 20020010
Workscope: ISt Work Order No.: 0106946 Page. of
1) Flaw Number #9 Lo’ 3)1S! Interval 3rd Interval % OK Reviewer
2) ltem Number B2.40 4) Code Edition & Addenda 89 no addenda OK Reviewer
5) Method UT
6) Flaw Sketch (See Below) Q//OK Reviewer 9@ l:
Flaw View
365.20"
\ i
! 3.1 ”
Tube Sheet R Head
.43" e ! m
|
2.06” i
. |
End View Side View
O Tube Sheet
365.8” “r=13"
—P
Weld CL =
364.5" ‘
7) Calculations OK Reviewer %ﬁ)_‘{*_} Head
Show determination of Surface or Subsurface
See attached sheets fo caiculations. Top View
Show determination of type of "a" to use
See attached sheets fo calculations.
L) g . . .
8) ISI-FE-1 Paragraph 7.9~ "Rounding-off Method™ was used ® Yes Preparer XK ® OK Reviewer DO«
9) Code Fiaw Dlmensxons ® OK Reviewer ﬁ .
‘ L[]
=z h 3 * = .‘-l:z " nominal* = = measured™ = _ 5.5 "= _,ZQ_ w=_NA __
10) Flaw Type & OK Reviewer ﬁi _&:_bggmm_na@n_

11) Flaw Characterization Figure OK Reviewer

IWA-3320-1

FLAW '* y A

12) Flaw Characterization Figure Number

13) Was IWA-3300 Flaw Characterization followed? ® Yes O No Ifno, why?

14) The correct Code Edition and Addenda was available and used.

15) Prepared by and dat .
seany: Clney Z-14-02
The results are correct a ﬁ the methodology used is in

accordance with applicable codes, standards, specifications and
procedures.

® Yes Preparer O, @ OK Reviewer %f

OB 21802

The feviéw assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.
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NMEC ISI Flaw Disposition Worksheet
REPORTH ...
site/Unit: NN C 1 Pr2 Procedure: LSL AT — 3 Outage No.: €72 PFzooz
SummaryNo: SO 8 Procedure Revision/FC: 9 / Report No.: 2 QoAU IO
Workscope: LT Work Order No.: o106 YL Page: of

1) Flaw Number _ 60 ° # G 3)1S! Interval R © OKReviewer /&«

2) Item Number B-8 BR.v0 4) Code Edtion & Addenda 989 N Acdlesclo. @ OKReviewer ge)
FLAw (5 S WBSU RFACE 5) Acceptance Standard a8~ 3570 © OKReviewer Zsey
J=/3 o £=5S.57 6) Calculations (See Below) @ OKReviewer £z

- . ¢ . O rd4 . Q/S‘ Vid ) o
o .ar 57 o, x0ac = fg xraner §.A% Yo S = 2 =ty
45 _ .35 /ém/ ) o ]
a g = v -
//Q - /. $ rd PN y-' /

Py o8l FedB asso-/

_ . 5.1
a/é 70’ 5‘1)’

FLAW ¢S ROT ACCEPTABLE FPER
TABLE £ wB 3570~/ ConTindAE
FLAW ANALY SIS PER wca? 7822
FLAW EVALUATION HANDBOOK:

7)Results @ OKReviewer &Xze"
_ <~ - S/ - 4.2 ; : %
al= _)«3)  Code aliowable alt% = ’ Calculated alt% = 4 Laminar flaw surface area* (0.75 | w}= ~/

8) Table used for analysis @ OKReviewer A7e— LR _DS/WO- |
9) Was linear interpolation used? O Yes ® No If no, why?
ON TR BLE
10) Was IWA-3200 Sign.iﬁcant Digits For Limiting Values followed? ®ves O No Ifno,why?

PR T g

11) The correct Code Edition and Addenda was available and used. @ Yes Preparer 424 @ OK Reviewer %
12) Statement of acceptability or rejectability with basis. @ OK Reviewer s¢”— @ Accept O Reject

O (a) Code allowable > (a/t) calculated , - cAP
& OEM flaw evaluation handbook (see attached analysis) FeAw ACCEPLTABLE 2 ;6.‘\/ w Iqite
® (an) Code allowable < (alt) calculated Sec ., A-2 F~ a7 A

13) Prepared by an? dat 14) Engineering review by and,date
—Alre27 M 2715 -0% Mﬁ/ o_?_-{_)_’:_)_(x)z_

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15)~yl>roved by and ((28 %/
Tl oara U 19 /02~

Th‘is approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENDA _SPC INITIAL TO VERIFY

ISI Report # 2002U010 Evaluation Performed By: Sean Clay Date:_2/14/02
Flaw# ___ 60°#9 Reviewed By:__Jerry Wre_n—%-—\(v/,(x}—— Date:_ %<2
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page __5_ of the UT report.

{=_365.8" (L2) - _364.5" (L1) = _1.30 inches.

Thickness
Thickness of the component at the location of the fiaw, using@ or nom wall {circle one).

This value is from page _1__ of the UT report.
“"=_ 550 _inches

Calibration
The measured angle in the calibration block was _63__ degrees

Calculations using metal path Frompage _5 ofthe UT report, Scan# _2

The flaw exhibited 20% DAC at 5.660 and 7.570 _inches MP. Max amplitude is _6.740 _ inches MP
with the transducer exit point at_2.90_inches (W) from the centerline of the weld and _365.20 inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

1)  Determine the upper depth of the flaw from the exam surface.
5.660_ (metal path at 20% upper) * COS of the measured angle _63° = _2.570 inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
7.570_(metal path at 20% lower) * COS of the measured angle _63° = _ 3.437 inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
6.740_(metal path at maximum amplitude point) * COS of the measured angle _63°__ =_3.060
inches depth.

4)  Determine the distance from the center line of the weld to the maximum amplitude point of the flaw.
6.740 _ (metal path at maximum amplitude point) squared = 45428 (a?)
3.060  (depth at maximum amplitude point) squared = 9.364 (b?)
¥ a?-b?= 6.005_inches of surface distance to the flaw from the transducer exit point.
2.900 __ (Wmax)—_6.005 (surf dist) = -3.105 inches to the centerline of the weld.

5)  Determine S by picking the smaller of the following;
= _2.570 _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550 (part“t")—_3.437 _(resultof 2) = 2.063__ distance between the side opposite exam
surface and the lower flaw tip

6) Determine 2d in though wall thickness.
3.437__ (from step 2) - 2.570 (fromstep 1)=_.867 _ inches.

Determination of surface or subsurface

04d=(2d/2)*04=_173

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d +S=_NIA inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_.433 inches.

{=_13 (forall>0.5,!l=2a) t=_5.5 (partthickness)
a=_.45 (surf or@, circle one) s=_20

163 . )2l



mr‘) IS! Flaw Sizing Worksheet T —

Site/Unit: NMC / PI2 Procedure: 1S1-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 ! — Report No.: 20020010
Workscope: 1Sl Work Order No.: 0106946 Page: of
E--
1) Flaw Number [16) &0° 3) IS| Interval 3rd Interval ® OK Reviewer wJ
2) ltem Number B2.40 4) Code Edition & Addenda 89 no addenda (P OK Reviewer
5) Method Ut
6) Flaw Sketch (See Below) @ OK Reviewer _3&'_
Flaw View
360.61”
1
l!!: .45.,\ }E 19"
Tube Sheet : . Head
i
/ I
\ !
End View .
= Side View
O Tube Sheet
360.61"
Weld CL 2

7) Calculations P OK Reviewer QQ_V_:'

Show determination of Surface or Subsurface
See attached sheets fo calculations. TOQ View

Head

Show determination of type of "a" to use
See attached sheets fo calculations.

W\ S
8) ISI-FE-1 Paragraph 2.8 "Rounding-off Method” was used ® Yes Preparer PC g OK Reviewer %ﬂ&_}

9) Code Flaw Dimensions & OK Reviewer SPw
T = l-D" "a" = 25 " ™ nominal® = N/A "t measured” = _5.5 "st = I-b" "w=__N/A
10) Flaw Type & OK Reviewer %e%'* Subsurface Planar (UT/R
11) Flaw Characterization Figure (¥ OK Reviewer D IWA-3320-1
12) Flaw Characterization Fiqure Number __ FLAW i

13) Was IWA-3300 Flaw Characterization followed? ® ves O No ifno,why?

14) The comect Code Edition and Addenda was available and used. ® Yes Preparer R X OK Reviewer w

15) Prepared by and date iew by and d
an®. (Lay %X@Q\ &-14-0% % ?RJNV 2-11pZ

A S
The results are correct and the methodology used is in The feview assures that the results are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,

procedures. standards, specifications and procedures.
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SitelUnit: pome !/ P2,

Procedure: LS - AT - 3

s ey,

1S1 Flaw Disposition Worksheet

Outage No. Pr2-EFZede

SummaryNo.: 0O 18 Procedure Revision/FC* 9 / Report No.: 2C02 K010
Workscope: TSE Work OrderNo: O 10,3 Page: of
1) Flaw Number O °#2/0 3) 18! Interval 27! @ OKReviewer O/
2) ltem Number B-B 8-+ 0 4) Code Edttion & Addenda | F €A Mo A ofdencle~ @ OKReviewer 57
TLAW IS S @ S R FACE 5)Acceptance Standard 1o -335/0 @ OKReviewer #£5%/
/Z - , o P t =5, 5 1 3 6) Calculations (See Below) @ OKReviewer %<’
le
- ,&5 S=1.0 a5 “
-~ ! a/ X = v - p - 1 (% P
2as 7" Sf/ /é /0070 S";;'dez’x -q'S7o y:%- o257 :Oc",
= .2 actoaed ‘

a//e;..'r.-s'—”"_.

o 70 =
/Zaxhwd

a L 57
%“2”'= 2.¥7% /i:%a_p/

3.8Y =3.82

Foenod
1TABLE Twb- ysro-{,
Ecac AMRRLYSIS

oY=l

Frevm TABLE tWB ~35,0- 1

s roT ACCEPTABLE rPER
ComTIiowe
PER wenf 1Ll "

CLAw EVaLWATION HAND Book.

@ OK Reviewer BtJ~

7) Results
— (¢

afi= _, DS

8) Table used for analysis

Code allowable alt% = 3,8 7, Calculated aft% = 9.5 2 Laminar flaw surface area: (0.75 | w)=_AJ d
@ OKReviewer sxa~ LwB -3510-1

9) Was linear interpolationused? O Yes @ No

O TARLE

if no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed?

@ Yes O No Ifno, why?

11) The correct Code Edition and Addenda was available and used.

12) Statement of acceptability or rejectability with basis. (@ OK Reviewer é{ﬁ)’

O (alt) Code allowable > (a/t) calculated
® OEM flaw evaluation handbook (see attached analysis)
@ (ait) Code allowable < (alt) calculated

13) Prepared by and,date
dé Z 4 A J-/5-02

The results are correct and the methodology used is in accordance
with applicable codes, standards, specifications and procedures.

/o2~

15) Appyaved by and date
L la /L

©@Yes Preparer _ﬁﬁ @ OK Reviewer %

@ Accept O Reject
- a8y
s AccE PTAGL—E _
Z@:j 1wl Sec A2 Ry AT

14 Engine?g review by and date
[z e 23 ,M o=~ IS5 -2 2.

This review assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

1S1 Report #__2002U010 Evaluation Performed By: S. Cla Date:02/14/02
Flaw # 60°#10 Reviewed By:__J. Wren CZU !: J?, Cd~— _Date: 2 Af-0Z
Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5__ of the UT reponrt.

t= _-0.9 (L2) - _19 (L1) = -1.0" _inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page __1__ of the UT report.

“t" =_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path From page _5__ of the UT report, Scan# _4

The flaw exhibited 20% DAC at _3.830_ and _ 4.830 _inches MP. Max amplitude is _4.250 inches MP
with the transducer exit point at _1.3_ inches from the centerline of the weld and _364.40 inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = 67.94” (R). Surface distance to max amp point = 3.787”_(C).C/R=_056 TAN.
INV TAN = _3.205 .COS= _.998 .(R/COS)-R=__,136_ correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
3.830"_ (metal path at 20% upper) * COS of the measured angle 63°
correction factor = _1.603 _ inches depth.

1.739” - _.136

2)  Determine the lower depth of the flaw from the exam surface.
4.830”_ (metal path at 20% lower) * COS of the measured angle _ 63° =_2193" -_ .136”
correction factor = _2.057 _ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4.250”_ (metal path at maximum amplitude point) * COS of the measured angle __63° = 1.929”
- 136" _ correction factor = __1.793 _inches depth.

4)  Determine the distance from 0 reference to the maximum amplitude point of the flaw.
4.250”  (metal path at maximum amplitude point) squared = 18.062 (a%)
1,929” _ (depth at maximum amplitude point, before correction) squared = __3.721__ (b?)
Ja?-b?= 3.787 inches of surface distance to the flaw from the transducer exit point.
364.40 _ (Lmax)+or—__3.787” (surfdist)=__360.613 inches from 0" reference.
( + or — based on scan direction)

5)  Determine S by picking the smaller of the following;
S=_1.603” _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_ 550 (part*{")—_ 2.057  (resultof2)=__3.443" distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
2.057"_ (from step 2) —_1.603”_ (from step 1) = _.454__ inches.

- [o7 .12

Sp et



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws orlented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)* 04 =_091"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d + S =__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.227 _inches.

[ =_1.0" (foral>0.5,1[=2a) t=__5.5" (partthickness)
a=__,25" (surf o@ ircle one) S=_1.6"

o8 . 12l
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mc“‘f’) ISI Flaw Sizing Worksheet

Site/Unit: NMC 7/ Pi2 Procedure: 1S1.UT-3 Qutage No.: PI2RF2002
Summary No.: 502618 Procedure Rewvision/FC: 9 / - Report No.: 20024010
Workscope: 1S1 Work Order No.: 0106946 Page: of
1) Flaw Number uidl | ) 3)1S! Interval 3rd Interval ® OK Reviewer W
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer
5) Method Ut
6) Flaw Sketch (See Below) Q OK Reviewer @&
Flaw View
382.27 L = 0.6 CL
]
i
2.4"
Tube Sheet Head
1.52" F 36 e
— T T—— |
. |
End View Side View
O Tube Sheet
382.27"
Weld CL 2
7) Calculations YO OK Reviewer%
Show determunation of Surface or Subsurface. Head
See attached sheets fo calculations. N '
Top View

Show determination of type of "a”" to use
See attached sheets fo calculations.

\ .
Y
S ® Yes Preparer SY_ o OK Reviewer _XE

8) ISI-FE-1 Paragraph 2.8 - "Rounding-off Method” was used
9) Code Flaw Dimensions 0 OK Reviewerﬁ"&"_

L
55 [ e “w = NIA

= WO egr= 20" *t nomnal® = _NIA "t measured*® =
1G) Fiaw Type OK Reviewer _% Subsurface Plana;(_’ﬁﬂ
11) Flaw Characterization Fiqure OK Reviewer TWA-3320-1

FlRaw) Tl
® Yes O No Ifno, why?

14) The correct Code Editiqn and Addenda was available and used. @ Yes Preparer (- G ok Reviewer&_
16 by and da
g"“"()cl FU\JM———— 2-1G-02_

\./
The results are correct and ethodology used is in The review assures that the restits are correct and the
accordance with applicable codes, standards, specifications and methodology used is in accordance with applicable codes,
standards, specifications and procedures.

procedures.

12) Flaw Characterization Fiqure Number
13) Was IWA-3300 Flaw Charactenzation followed?

15) Prepared by and date
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Nﬁa) IS] Flaw Disposition Worksheet o ‘

Site/Unit Ad/MC !/ FI 2. Procedure. Z=SZLZ— (AT - 3 Outage No.: £FI2 R 2002
SummaryNo.: 0 2(, / g Procedure Revision/FC: ? / Report No.: 2032 LA Q10
Workscope: 1S Work Order No.: O0/0LY9 & 6 Page: of
1) Flaw Number _ 22 6O © % // 3) IS! Interval ILP © OKReviewer Z¥%e/

2)ttemNumber B-8 LA . YO  4)CodeEdition & Addenda | G £9 Ay Aclolernt- @ OKReviewer £33
L AW (Y SWUB St R FAcCCE 5)Acceptance Standard TR -3570 @ OKReviewer Dsz/~

‘/@ - [216] o 6 - S .S ” 6) Calculations (See Below) @ OK Reviewer @i
az= a0 S= /.57 S Y
.7 - =
ZO % X,60% = __.,—- x/d()?! 3. 7% y /6~— ep‘lO” 75
a - <
- = 3 .
Yo = oo t0. 3 sy

Tw B~ 35ro- |

—_ €
— o™ ‘ABL 20)
= qg‘\/ (0.»3-0- (S\Y- L,/:_[y)“)\/ 9SSy
©>39 J Ve Bt (O3 - 0300
o
- G O N L{‘ly
S / '7/)'*' ; c

7)Results @ OK Reviewer ZX%r—_
al= 0. 3 ‘3 Code allowable at% = 4 . ‘2&7 Calculated alt% = } 7 Laminar flaw surface area: (0.75 | w)= [A
8) Table used for analysis @ OK Reviewer ZBzr— LG/ B~ 3570~/

9) Was linear interpolation used? ®ves O No Ifno,why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? ~ @Yes O No  Ifno, why?

11) The correct Code Edition and Addenda was available andused. @ Yes Preparer A]#A @ OKReviewer @52~
12) Statement of acceptability or rejectability with basis. @ OK Reviewer O™ @ Accept O Reject

© (an) Code allowable > (aft) calculated
(_) OEM flaw evaluation handbook (see attached analysis)
O (alt) Code allowable < (a/t) calculated

13) Prepared by, and 14) Engineering review, by and date
K/E /&Z/ 2Z- ’3”' 02 W w 2

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,

standards, specifications and procedures.
15) Appfoved by and datg, ;
Aoowin UL, e/0>~

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.




Flaw Sizing Calculations Using Metal Path for Vessel Welds >2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT Xi 1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

18! Report #__2002U010 Evaluation Performed By: S. Clay , Date:02/14/02
Flaw # 60°#11 Reviewed By.__J. Wren QUCJ, ]() )~ Date:_2-14-02
Length

Length of the flaw *" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L. and W values are from page _5 __ of the UT report.

= _-18 (L2) - 24 (L1) = -0.6" inches.

Thickness

Thickness of the component at the location of the flaw, usin@ or nom wall (circle one).
This value is from page _1 _ of the UT report.

“t”= 550 _ inches

Calibration
The measured angle in the calibration block was __63° _ degrees

Calculations using metal path From page _5 _ of the UT report, Scan # _4

The flaw exhibited 20% DAC at _9.040 and _9.830 inches MP. Max amplitude is _9.240 _ inches MP
with the transducer exit point at _2.2 _inches from the centerline of the weld and _390.50_inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94”  (R). Surface distance to max amp point =__8.233” (C).C/R=_121 TAN.
INV TAN = _6.899 .COS=_.993 .(R/COS)-R=__.479 _correction factor.

1)  Determine the upper depth of the flaw from the exam surface.

9.040”_ (metal path at 20% upper) * COS of the measured angle ___63° = 4.104” -_ 479"
correction factor = _3.625 _ inches depth.
2) Determine the lower depth of the flaw from the exam surface.
9.830”_ (metal path at 20% lower) * COS of the measured angle __63° = 4463 -_ 479"

correction factor = _3.984 _ inches depth

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
9.240” (metal path at maximum amplitude point) * COS of the measured angle __63° = 4.195”
-__.A79"_correction factor = _3.716_ inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
9.240” (metal path at maximum amplitude point) squared = _85.378_ (a%)
4.195” _ (depth at maximum amplitude point, before correction) squared = __17.598 (b?)
vaz-b*=__ 8.233 inches of surface distance to the flaw from the transducer exit point.
390.50__ (Lmax) + or —___8.233” _(surf dist) = _382.267 inches from 0” reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_3.625" _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=__550 (part“t")—__3.984 (resultof2)=__1.516” distance between the side opposite
exam surface and the lower flaw tip

6) Determine 24 in though wall thickness.
3.984” (from step 2) — _3.625" _(from step 1) =_.389__ inches. ) , I ’ - 2 [

y




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_.072"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface, a=2d +S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.179 inches.

{ =__.60" (foral>0.5{=2a) t=__55" (partthickness)
a=__.20" (surf O ircle one) S=_1.5"

~er Qe nr AR




: ~ 13 1)
mﬂ") IS] Flaw Sizing Worksheet eene o
Site/Unit: NMC ! P12 Procedure: ISI.UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Revision/FC: 9 ! - Report No.: 20020010
Workscope: 151 Work Order No.: 0106946 Page: of
1) Flaw Number #2 w0’ 3) ISt Interval 3rd Interval B OK Reviewer
2) item Number B2.40 4) Code Edition & Addenda 89 no addenda @ OK Reviewer
5) Method Ut
6) Flaw Sketch (See Below) p OK Rewviewer _@_&/
Flaw View
394-49" oY " ”
J/"' - L — 0.4 C'L.
\ i
: 24"
Tube Sheet : | Head
121 IF 30 i 2.0”
— T I
. |
End View Side View
O Tube Sheet
394.49”
>
e o B e
7) Calculations  P\OK Reviewer CXNV- l Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. TOQ View
Show determunation of type of "a” to use
See attached sheets fo calculations.
Ll o
8) ISI-FE-1 Paragraph_Z£&-- "Rounding-off Method" was used ® Yes Preparer SL [K) OK Reviewer _@_QL—-
g) Code Flaw Dmensnons ® OK Reviewer
"= .‘-IO "a" = 15 “t nominal® = _ NIA__ "t measured” = _ 5.5 _ =_1 .3‘" “w* = __NIA
10) Flaw Type @ OK Reviewer _%7_\11 Subsurface Planar@i RT)
11) Flaw Characterization Figure @ OK Reviewer IWA-3320-1
12) Flaw Characterization Fiqure Number FlLaw # o2
13) Was IWA-3300 Flaw Characterization followed? @ Yes O No If no, why?
14) The correct Code Edition and Addenda was available and used. ® Yes Preparer _‘2& @ OK Reviewer ?ﬂﬁ’
15) Prepared by and dal 16%? d
20 ¥. (LAY 2-14-02 Pl 2-19s1

The results are comrect and the methodology used is in
accordance with applicable codes, standards, specifications and
procedures.

7
The rw assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.



WED)

L B PeA

ISI Flaw Disposition Worksheet

Site/Unit: A)rnC. / L2 Procedure. L ST -4 -2 Outage No.: P 2. R 2vo
Summary No.: S02GL1 S Procedure Revision/FC: ? / ReportNo.: 2002 (A0 | O
Workscope: st Work OrderNo.: O 1 0 L 296 Page: of
1) Flaw Number _ 0 4 /2 3) IS! Interval 3 © OKReviewer gz, s
2)temNumber B~-B 3 2.%0  4)Code Edition & Addenda | & §F M ¢ Aclefoac/=. © OKReviewer gz
FLAW | 5 S uad Su {U’-‘ACGS) Acceptance Standard ITwR -3570 @ OK Reviewer L AF e
ot 6) Calculations (See Below) @ OKReviewer O<e
2= .490" £=55 , ,
pYs ’ 4
=S ” S=i-2 S 2= 2. Sp =2 .
a =/ ” a/é,\’/o&%‘— S-S”){/a 2.1% )/: A "S//—X
Ay W ) » —_
Y= aw= .38 SR
Lw iR -35071
~nQBLE - -
FRom _C__Q_LEK’O'E’S)(&?Y—?'Y) = X-S.Y
o, 35 S5.1Y (0. H0 -0.35) e
= Ve allind
O. 3% X ) Ny =X
S.&Y (0,03 1Y) $+S.0Y
040 - o= (o - y
- 9Q v
(0057 _ cou, = Y Feakloss
7)Results @ OK Reviewer £5e

al= , 38 Codealiowable at% = s'.fa?: Calculated aft% =
TwB -350-1

8) Table used for analysis

@ OK Reviewer D5¢.”

. 7 7 Laminar flaw surface area: (0.75 | w)= /A

9) Was linear interpolation used? @ Yes O No

If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed?

®@ves O No Ino,why?

11) The correct Code Edition and Addenda was available and used.

12) Statement of acceptability or rejectability with basis. @ OK Reviewer _osze~ @ Accept

@ (a't) Code allowable > {a/t) calculated
O OEM fiaw evaluation handbook (see attached analysis)
O (alt) Code allowable < (a/t) calculated

13) Prepgred by and date
O g zax-or

The results are correct and the methodology used is in accordance
with applicable codes, standards, spectfications and procedures.

ed by and dat
Lovm Wb el

15) App

®Yes Preparer AefA @ OKReviewer e

O Reject

14) Engineering yeview by and date

This review assures that the results are comrect and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.

This épproval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI1989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS| Report #__2002U010 Evaluation Performed By: ay Date:02/14/02

Flaw # 60°#12 i o A f L 2LYAO
aw # Reviewed By:___J. Wren - 3 (/ U~ Date 2

Length

Length of the flaw "¢ is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page _5__ of the UT report.

= _-20 (L2)-_24 (L1) = - 04" inches.

Thickness

Thickness of the component at the location of the flaw, usin@or nom wall (circle one).
This value is from page _1__ of the UT report.

“"=_550 inches

Calibration
The measured angle in the calibration block was __63°__ degrees

Calculations using metal path From page _5__ of the UT report, Scan# _3

The flaw exhibited 20% DAC at _10.310 and _10.970 inches MP. Max amplitude is __10.650__ inches
MP with the transducer exit point at _2.2_ inches from the centerline of the weld and _385.00_inches from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

) Determine correction factor due to curvature.
Radius =_67.94”  (R). Surface distance to max amp point=_9.489” ( C). C/R=_.140_TAN.
INVTAN=_7.970 .COS= _.990 .(R/COS)-R=__.686 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
10.310”_ (metal path at 20% upper) * COS of the measured angle ___63°
correction factor = __3.995 _inches depth.

4.681" -_.686"

2)  Determine the lower depth of the fiaw from the exam surface.
10.970”_(metal path at 20% lower) * COS of the measured angle __ 63° _=__4.980” -__ .686"
correction factor = _4.294 _ inches depth.

3)  Determine the depth of the flaw from the exam surface at the maximum amplitude point.
10.650”_ (metal path at maximum amplitude point) * COS of the measured angle __63° = 4.835"
- _.686” correction factor = _4.149 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw.
10.650”_ (metal path at maximum amplitude point) squared = _113.422 (a%)
4.835” _ (depth at maximum amplitude point, before correction) squared = _23.377  (b%)
Va2-b2=__ 9.489 inches of surface distance to the flaw from the transducer exit point.
385.00 (Lmax) + or—__9.489” (surf dist) = __394.489 inches from 0" reference.
{ + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S=_3.995" (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550_(part*t")—_ 4.294 (resultof 2)=__1.206” distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
4.294” (from step 2) —_3.995” (from step 1) =_.299 _inches. | ] 5 ‘Q )



Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

0.4d=(2d/2)* 0.4 = _.060"

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=__N/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2= 149 inches.

[ =__.40" (forafl>0.5{=2a) t=__5.5" (partthickness)
a=__.15"_ (surf orstb surfycircle one) S=_1.2"

e - 131



_ - 117 121
@c‘) IS1 Flaw Sizing Worksheet
Site/Unit: NMC / P12 Procedure: I1SI-UT-3 Outage No.: PI2RF2002
Summary No.: 502618 Procedure Reviston/FC: 9 ! - Report No.: 20021010
Workscope: ISt Work Order No.: 0106946 Page: of
=+
1) Flaw Number 13 _6o° 3}1S! Interval 3rd Interval B oK Reviewer ('S)
2) Item Number B2.40 4) Code Edition & Addenda 89 no addenda ® OK Reviewer
5) Method uTt
6) Flaw Sketch {See Below) 59 OK Reviewer %ﬁ
Flaw View
394.04” 50" oL? = 4.2
Bl Cl_,, 13"
0.081
Tube Sheet : Head
i
|
—_— — !
End_View !
Side View
O Tube Sheet
394.04"
Weld CL ’E —
Calculations OK Reviewer
N © i (g Head
Show determination of Surface or Subsurface
See attached sheets fo calculations. Top View
Show determination of type of "a” to use
See attached sheets fo calculations.
l.Dl\ ‘)—\X' . . k)
8} ISI-FE-1 Paragraph 20 - "Rounding-off Method” was used @ Yes Preparer R & OK Reviewer i
9) Code Flaw Dimensions & OK Reviewer ;
= _J 2‘ "a" = *t nominal® = N/A “t measured® = __ 5.5 "s" = .‘*\S w*=__N/A
10) Flaw Type & OK Reviewer %L_L_J_ Subsurface Planar (UT/R
11) Flaw Characterization Fiqure @ OK Reviewer IWA-3320-1
12) Flaw Characterization Fiqure Number __ AL & |
13) Was IWA-3300 Fiaw Characterization followed? ® Yes O No If no, why?
14) The correct Code Ediion and Addenda was available and used. ® Yes Preparer & )SEDK Reviewer%
15) Prepared by and date 1 igw by and d LJ
2. (lay L14-03 2L n— 2-14-02

The results are oorred{ d the methodology used is in
accordance with applicable codes, standards, specifications and
procedures.

The review assures that the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.



- . - g = 12l
wc) IS Flaw Disposition Worksheet

site/unit. JMC.! PT 2 Procedure: L ST = (AT -3 Outage No: PL 2RI~ 2002
Summary No.:  «* ¢ A ) { Procedure Revision/FC: 9 / Report No.: 2007°2.{4 O 1€
Workscope: ST Work Order No.: O | o @ 9 % & Page: of
1) Flaw Number  @0° */3 3) IS! Interval 2 Rl @ OKReviewer a’
2) tem Number £3-03 [32.<0 4) Code Edition & Addenda 4 98 AJ o Adelentr-© OKReviewer per/
FCAWL IS SUB S eracE 5)Acceptance Standard Zzw B~ 3570 @ OKReviewer _por/
,Z’ /.3 ” d 5.5 o 6) Calculations (See Below) @ OK Reviewer ﬂ
- Vo4 - P/ /" _ . ‘/5 /I’_
a = '30 ”S’ -"/'5 q/ - '.;.3-—0—')(/00;:'5.57‘) y:sa:"__ﬂ""s
, 30 s ? X/007 3.5 . 30
a/ﬂz;ﬁ’—o.a celind 7 ?) y oy:\
1, 75 =38
~ -\ - 2
€ Ronr TADLE LB ~35 10 /éalbuf./

> =2,8%
‘7/¢ 7 =2, 87 %QM S-S P
FLAW /s:’AcaE PTABLE PER
TABLE EWB-325/07 1.

StS
ComTINWE FLAW A ALY

PER wCAP 1diLL ~ FeAw
EVALUATION HANDBeor |
7)Results @ OKReviewer oft” §
al=0 .25 Code allowable at% = %—8 7‘ Calculatedaft% = 5.5 Z Laminar flaw surface area: (0.75 | w)= /UZA

8) Table used foranalysis @ OKReviewer e, LR -3 S/0-1

9) Was linear interpolation used? O Yes @ No  If no, why?
O TARLE
10) Was IWA-3200 Significant Digits For Limiting Values followed? ~ © Yes O No  Ifno, why?

11) The correct Code Edition and Addenda was available and used. @ Yes Preparer/ ﬁ @ OK Reviewer /99‘/
12) Statement of acceptability or rejectability with basis. (@ OK Reviewer %’ @ Accept O Reject

O (a/t) Code allowable > {a/t) calculated G Fes
e ACCE AGee BY
@ OEM flaw evaluation handbook (see attached analysis) LA ws Cc € PT

@ (at) Code aliowable < (a/t) calculated 1Y16L See AL 'O‘cht A42-71,

13) Prepaged by and date 14) Engineering reviey by and date
Dnen « 2-157072 L IIALRT — s8-30r

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with applicable codes,
standards, specifications and procedures.

wCAr

15) i}pp ved by and date, _
2l a U y/«‘/’/dﬂ—«

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented In plane normal to pressure retaining surface

ASME SECT X11989 W/ NO ADDENDA SPC INITIAL TO VERIFY

IS| Report #__2002U010 Evaluation Performed By: S Date:02/14/02
Flaw # 60°#13 Reviewed By:__J. Wren L _Date,_ D-¥-¢2Z
Lvor

Length

Length of the flaw "¢" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L. and W values are from page _5 _ of the UT report.

t= _-0.08 (L2) - _1.3 (L1) = -1.22” inches.

Thickness

Thickness of the component at the location of the flaw, using UT/or nom wall (circle one).
This value is from page _ 1 _ of the UT report.

“t"=_5.50 inches

Calibration
The measured angle in the calibration block was __63° __ degrees

Calculations using metal path Frompage _5 of the UT report, Scan# _4

The fiaw exhibited 20% DAC at __.990 and _2.410 inches MP. Max amplitude is __1.750 _ inches MP
with the transducer exit point at _1.1_ inches from the centerline of the weld and _395.60_inches from the
0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

*) Determine correction factor due to curvature.
Radius = _67.94” _ (R). Surface distance to max amp point=__1.559" (C). C/R=_.023 TAN.
INVTAN = _1.318 .COS= _1.000 .(R/COS)-R=__.000 correction factor.

1)  Determine the upper depth of the flaw from the exam surface.
0.990”_ (metal path at 20% upper) * COS of the measured angle __63° = 0.449” - __.000"
correction factor = _0.449 _inches depth.

2) Determine the lower depth of the flaw from the exam surface.
2.410”_ (metal path at 20% lower) * COS of the measured angle __63° _=_1.094” - .000”
correction factor = _1.094 __ inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
1.750”_ (metal path at maximum amplitude point) * COS of the measured angle 63° =_0.794"
- _.000”_ correction factor = __0.794 _inches depth.

4)  Determine the distance from 0 reference to the maximum amplitude point of the flaw.
1.750”_ (metal path at maximum amplitude point) squared = _3.062 _ (a*)
0.794” __ (depth at maximum amplitude point, before correction) squared = _.630 (b?)
Yaz-b2=__ 1,559 inches of surface distance to the flaw from the transducer exit point.
395.60 (Lmax)+or—__1.559” (surfdist)=__394.041_inches from Q" reference.
( + or — based on scan direction)

5) Determine S by picking the smaller of the following;
S =_0.449” _(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_550 (part“t")—__1.094 _(resultof2)=__4.406"  distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
1.094” _(from step 2) — _0.449"” (from step 1) =_.645_ _ inches.
120 7 121
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

Determination of surface or subsurface

04d=(2d/2)*04=_129"

Compare to S (from step 5)

If Sis less than 0.4d, the flaw is surface. a=2d+S=__NI/A inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=__.322 inches.

{=__12" (foral>0.5,1l=2a) t=__55" (partthickness)
a=__.30" (surf o@ circle one) S=_.45"

124



ATTACHMENT 2

NUCLEAR MANAGEMENT COMPANY, LLC
PRAIRIE ISLAND NUCLEAR GENERATING PLANT, UNIT 2
DOCKET NO. 50-306 LICENSE NO. DPR-60

LETTER NO. L-PI-03-030

UT Vessel Examination, Outage No: PI2RF2002, Report No: 2002U021

10 pages follow



Site/Unit:

NMC / Pi2

UT Vessel Examination

Procedure: 1S1-UT-3 Oufage No.: PI2RF2002
Summary No.: 501558 Procedure Revislon/FC: 9 / .- Report No.: 20020021
Workscope: IS! Work Order No.: 0106946 Page: 1 of /D Wu-'b

Code- 1989 Code Cat : B-B Location: Containment
Drawing No.: 2-181- 36 Description: Bottom Head to Shell
SystemiD:  RC 5
Component ID: W-3 Size/Length:  2.5" /24’ Thickness/Diameter: 5.,585"/ 7° 6"
Limitations: See Commants, Start Time: 1300 Finish Time: 1642

Examination Surface: Inside ~] Outside v Surface Condition: Ground Flush

Lo Location: Centerline of Manway Wo Location: Centerline of Weld Couplant: Sonotrace 40 Batch No.: #00143

Temp. Tool Mfg.: Telatemp Serial No.: NSP 178 Surface Temp.: 90 °F

Cal. Sheet No.: 2002CA037, 2002CA038, 2002CA039

Angle Used 0 45 45T 60 60T

Scanning dB 37.0 | 52.0 52.0 62,5 62.5

Indication(s): Yesi No[™ Scan Coverage: Upstream®.  Downstream M) cwil ccw

Comments

25" x 2.5" Pads at 18’ 3" to 18’ 2.8". Two (2) 17 Instrumentation lines at 17’ 10.5" and 20’ 1.3". - See attached 45 degree data for ID Geometry.
EXAMIAED [ to 24!

GEO i ‘?/j/)z{/ﬂ'

Results: NAD { ] IND ¥

Percent Of Coverage Obtamned > 90%: Yes Reviewed Previous Data; Yes
Examiner Level 1 ature Date | Reviewer Sugnature Date
Knott, Brian //@/ 39 o AT 2/10/2002 | Ciay, Sean P. Ao T 2-1%-00
Examiner  Level ||k__/ Signature Date | Site Review Sigpatur Date
Thomas, Travis @%,M\ 2/10/2002 | Wren, Jerry P. ? N~ Z2-L1-0%
Other Level N/A Signature Date | ANIl Review Signature Date
NIA / : Clow, Ron / f ﬂ 212 lan,




Summary No.: 501558

Supplemental Report

Examiner: Knott, Brian

Level: i Reviewer: Clay, Sean P.

2002U021
of +ID S{'v;l-’b

Report No.:
Page: 2

Date: Z_ |3-02

——

Examiner: Thomas, Travis

Level: I Site Review; Wren, Jerry P.

Date; 2-2i-¢ 2

Other NIA Level: N/A ANIl Review: Clow, Ron Date: 2 /202
Comments: None
Sketch or Photo: G:IDDEALSO\PI2RFO2002\SUPPLEMENTAL UT\2002u021_1 bmp

PResSU\ZER

wew & W-3 Tooweanionw  PLOT SHEET

60° 4T oEAm SPREADS

w‘t Ry 4 o
FRILLIE. LU O ¥ 3
I { L1
\ ! —~




Ultrasonic Indication Report

SitefUnit: NMC  / PI2 Procedure: I1S1-UT-3 QOutage No : PI2RF2002
Summary No.: 501558 Procedure Revision/FC: 9 / — Report No.: 2002U021
Workscope: 1S1 Work Order No.: 0106945 Page: 3 of -#/D 95.‘;—02'
Search Unit Angle: 45 & 60 ° O Piping Welds
Wo Location _Centerline of Weld (® Ferntic Vessels > 2°T
Lo Location: Centerlina of Manway O Other ___NA
MP Metal Path Wmax  Distance From Weo To S U. At Maximum Response
RBR  Remaining Back Reflection Wi Distance From Wo At Of Max (Forward)
L Distance From Datum w2 Distance From Wo At Of Max (Forward)
Comments: None
Scan | Indication % w Forward Backward L1 L L2 RBR Remarks
# No Of Max Of Max Of Max of Max of Amp
DAC w MP w1 MP w2 MP Max Max

2 1 40% 4.08 6,165 3.8 6.033 4.5 6449 | 17.05 | 171.1 171.8 45 Degree -ID geometry intermittently from 16' to 24°

at varying lower amplitudes.
2 1 30% 3.25 2.981 2.7 2426 37 34 270.2 | 270.6 | 274.0 60 Degree - See attached indication plot shaet,

o
%

Examiner Level 1 nature DatejReviewer Signature Date
Knott, Brian //%444 » 2 B o7l 2110/2002|Clay, Sean P, / Lo 2. |3-02-
Examiner Level |t Cr/ Slgnaturé Date| Site Review u’jignature Date
Thomas, Travis M/.———'/ 2/10/2002| Wren, Jerry P. . P A e 2-Tl-4 2
Other Level N/A Signature Date| ANl Review “ Signature Date
N/A / Clow, Ron / M 2/ 20 /02




Nﬁ’?é) Determination of Percent Coverage for

UT Examinations - Vessels

J

Site/Unit: NMC  / P12 Procedure* ISI-UT-3 Outage No * PI2RF2002
Summary No.: 501558 Pracedure Revision/FC: 9 ! - Report No : 20020021
Workscope: 1St Work Order No - 0106946 Pager 4 of ..J»]O?;uﬂ‘
0 deg Planar

Scan 100.000 % Length X 94,500 % volume of length / 100 =

45 deg
Scan 1 100.000 % Length X 93.700 % volume of length / 100 =

Scan2 100.000 % Length X 91.300 % volume of length / 100 =
Scan3 100.000 % Length X 94.500 % volume of length / 100 =

Scan4 100 000 % Length X 94.500 % volume of length / 100 =

Add totals and divide by # scans = 93.500 % total for 45 deg

Other deg 60

Scan 1 100.000 % Length X 97.700 % volume of length / 100 =
Scan 2 100.000 % Length X 96.900 % volume of length / 100 =
Scan3 100.000 % Length X 94.500 % volume of length / 100 =
Scan4 100.000 % Length X 94.500 % volume of length / 100 =

Add totals and divide by # scans = 95.900 % total for 60 deg

Percont complote coverage

Add totals for each angte and scan required and divide by # of angles to determine;

84.633 _ ¢, Total for complete exam

Note:

94.500

93.700
91.300
94.500

94 500

97.700

96.900

94.500

94.500

% total for 0 deg

% total for Scan 1
% total for Scan 2
% total for Scan 3

% total for Scan 4

% total for Scan 1
% total for Scan 2
% total for Scan 3

% total for Scan 4

Supplemental coverage may be achieved by use of other angles / methods When used, the coverage for volume not
obtained with angles as noted above shal! be calculated and added to the total to provide the percent totatl for the complete

examination.

Site Field Supervisor: giw\ﬂ . \A),\/\. Date: 2 ° 2l-d T




Limitation Record

Site/Unitt  NMC / P12 Procedure: ISI-UT-3 Outage No.: PI2RF2002
Summary No.’ 501558 Procedure Revision/FC: 9 / . Report No.: 20020021
2. l"L
Workscope: 181 Work Order No.: 0106946 Pagee 5 of 2|0 ‘

Description of Limitation:

2.5" x 2.5" Pads at 18.3" to 18’ 2.8". Two (2) 1" instrumentation lines at 17" 10.5" and 20’ 1.3“.

Sketch of Limitation: G MIDDEALS0\PIZRFO2002\SUPPLEMENTAL UT\2002u021_2 brmp

] «f‘@
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20.15 ;ym 17'10.8° 4o

7
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[]
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| J

Limitations removal requirements:
N/A

Radiation field: N/A

0

Examiner Level It Signature / Date |Reviewer Ig ignajure Date

Knott, Brian MWIZODZ Clay, Sean P. L= 130
Examiner Level ||(_// Signature Date | Site Review Signature Date
Thomas, Travis / W 2/10/2002 |Wren, Jerry P. % 2-2]-0T

Cther Level N/A Signature Date |ANII Review ﬂature Date
N/A / Ciow, Ron / f 2 /o2




Nﬂﬂb ISI Flaw Sizing Worksheet

Site/Unit: NMC / Pi2 Procedure: 1SI.UT-3 Qutage No.: PI2RF2002
Summary No.: 501558 Procedure Revision/FC: 9 / === Report No.: 20020021 o
Workscope: ISl Work Order No.: 0106946 Page: _6 _ of _-/0 2
1) Flaw Number 1 3) 15! Intervat 3rd Interval ® OK Reviewer %QVJ
2) item Number B2 11 4) Code Edition & Addenda 89 no addenda ® oK Reviewer 3@‘/“'
5) Method ut
€) Flaw Sketch (See Below) ® OK Reviewer 22 v
Flaw View G\IDDEAL50\PIZRFO2002\Flaw Szing UT\2001u021-60-1 JPG
O’
270 6" CL
"L n-;: 6a T a7
Shell -“I Head
! -
End Mew - Side \gllaw
() She
270 2™ “L” - 0.8%
Wweld CL — — —— > —_— - -
€ 271.0" Vb:‘
Head

TJop View

7) Calculations ® OK Reviewer ﬁiy

Show determination of Surface or Subsurface
Seo attached calculation sheet.

Show determination of type of "a” to use
See attached calculation sheet.

8) ISI-FE-1 Paragraph 7.0 - "Rounding-off Method™ was used
9) Code Flaw Dimensions ~ ® OK Reviewer ﬂ )_’"

® Yes Preparer __SPC

60" &1

(® OK Reviewer x’f_’

"= __BO" at= 25" * nominal® = N/A "t measured” = _ 45"  "s"=_1.2" "w"=_ N/A
10) Flaw Type ® OK Reviewer % Subsurface Planar (QZB T)
11) Flaw Charadterization Figure © OK Reviewer IWA-3320-1
12) Flaw Characterization Figure Number Flaw 1
13) Was IWA-3300 Flaw Characterization followed? @ Yes O No If no, why?
14) The correct Code Edition and Addenda was available and used ® Yes Preparer __SPC ® OK Reviewer ;{?_‘-"’

15) Prepared by and date
Sean P. Clay

X~ D402

16) Review by an@(
Jerry P, Wren f-»(/vpp('\J{v -2\ 02

d the methodology used is in
codes, standards, specifications and

The results are correct
accordance with applicable
procedures.

The review assures l‘qe/t the results are correct and the
methodology used is in accordance with applicable codes,
standards, specifications and procedures.




N@ ISI Flaw Disposition Worksheet

Site/Unit: NMC  / PI2 Procedure. 151-UT-3 Outage No.: PI2RF2002
Summary No : 501558 Procedure Revision/FC / - Report No. 20020021
Workscope: 181 Work Order No.: 0106946 Page: __7 of _ 7
1) Flaw Number 1 3) ISl Interval 3rd Interval (®) OK Reviewer
2) ltem Number B-B/B2.11 4) Code Edition & Addenda 89 no addenda ® OK Reviewer
5) Acceptance Standard IWB-3510 ® OK Reviewer

6) Calculations (See Bsaiow)

Seoe attached worksheet for calculations and signatures.

7)Results ® OK Reviewer

al= .31 Code allowable alt% = __ 4.5 Calculated a/t% = 56

8) Table used for analysis ® OK Reviewer IWB-3510-1

® OK Reviewsr

Laminar flaw surface area (075 | wj= N/A

9) Was hnear interpolaton used? @ Yes O No  If no, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? @ Yes

O No Ifno, why?

11) The correct Code Edition and Addenda was available and used. ® Yes

12) Statement of acceptability or rejectability with basis. @ OK Reviewer

O (an) Code allowable > (aft) calculated
(® OEM flaw evaluation handbook (see attached analysis)

® (art) Code allowable < (aft) calculated

Preparer ® OK Reviewer
® Accept O Reject

13) Prepared by and date 14) Engingering review by and date
Daniel S. Whitcomb 2/15/2002 Karen LeGoullon 2/15/2002
The results are correct and the methodology used is in accordance Thes review assures that the results are correct and the
with applicable codes, standards, specifications and procedures methodology used is in accordance with applicable codes,
standards, specfications and procedures
15) Approved by and date
Monica Vik 2/18/2002

This approval assures that all involved with this flaw sizing and flaw disposition were aware of the necessity that the resuits and the
methodalogy are correct and in accordance with applicable codes, standards, specifications and procedures




s

Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X! 1989 W/ NO ADDENDA S@°__ INITIAL TO VERIFY pPage BeF10
I1SI Report # 2002U021 Evaluation Performed By: Jerry %ren %V/ Date: &/ﬁg 2.
Flaw # 1 Reviewed By:_%ean ([g¢ « Date:2-14-0Z

Length
Length of the flaw (" is determined by finding the difference between L1 and L2 for perpendicular scans,

W1 and W2 for parallel scans
L and W values are from page __3_ of the UT report.
t=_271 (L2) - 270.2 (L1) = .8 _inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wal! (circle one).
This value is from page _2__ of the UT report.

“r= 45 inches

Calibration
The measured angle in the calibration block was _60__ degrees

Calculations using metal path Frompage _3 _of the UT report, Scan # 2

The flaw exhibited 20% DAC at 2.426 and 3.4 inches MP. Max amplitude is 2.981 inches MP with
the transducer exit point at _3.25 inches (W) from the centerline of the weld and 270.6 inches (L) from
the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

1)  Determine the upper depth of the flaw from the exam surface.
2,426 (metal path at 20% upper) * COS of the measured angle __.5 =_1.213 inches depth.

2)  Determine the lower depth of the flaw from the exam surface.
3.4 (metal path at 20% lower) * COS of the measured angle __.5 =_1.7 inches depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2.981 (metal path at maximum amplitude point) * COS of the measured angle _.§ _ = _1.490
inches depth.

4)  Determine the distance from the center line of the weld to the maximum amplitude point of the flaw
2.981  (metal path at maximum amplitude point) squared = 8.886 (a?)
1.490 (depth at maximum amplitude point) squared = _2.222 (b?)
¥ a?-b2= _2.581 inches of surface distance to the flaw from the transducer exit point.
3.25 (Wmax)-—_2.581 (surfdist) =_.669 inches to the centerline of the weld.

5) Determine S by picking the smaller of the following;
S=_1.213 (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_45 (part“t’)— 1.7 (resultof2)=_2.8 distance between the side opposite exam surface
and the lower fiaw tip

6) Determine 2d in though wall thickness.
1.7 (fromstep 2) ~ 1.213 (fromstep 1) =_.487 _inches.

Determination of surface or subsurface

0.4d=(2d/2)* 0.4 = _.097

Compare to S {from step 5)

If S is less than 0.4d, the flaw is surface. a=2d + S =__N/A _inches.

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_,243 inches,

| =_80 (forall>0.51=2a) =_4.5 (part thickness)
a=_.25 (surforsub surf, circle one) S=_12




5 <™

H 3y ISI Flaw Disposition Worksheet

SitefUnit f/,07¢. | A2 Procedure: ZSZ —~£r7-3 Outage No.. AZR Rf2co2-
Summary No.: &% /=55 & Procedure Revision/FC: v Report No.: doR4rosd /
Workscope: TSI Work Order No : S/0L Y6 Page: T of JO
1) Flaw Number =/ 3} 1Sl interval Szl @ OK Reviewer _&‘ pon
2)ttem Number 2 -8 B2.//  4)CodeEdtion & Addenda /TS5 44 Hfeteetl. @ OKReviewer iz ¥4
St 1S SLB SURFACE. 5) Acceptance Standard  _Zeed2 - P.5/0 @ OKReviewer DI A7
6) Calculations (See Below) @ OK Reviewer Qré.j%

.0 £=¢73

- » p‘” _ ~ "25'// _ -
az -2 57/ %1/003— L He=5.6% v=Y 212 - yg
. Cmp P =
A28 - ¢o-
9 :’#——"”3/ - ; ; < !,’, }/:(%g’r.»y“/
é .80 %2— =495 ‘/i/-;é‘;gl/z ‘
a,;b @,31’)”

ay (5.0-4.7) (33D 14y = 55 |
adlres E o

@ z; +35-.30 o 7576-]
Sl by T :
Sy MOT AEEE T & ™ panp- 19766

. . & St
o s TIMVHE Y ,f/f/ ,: b gk
LR TIO
- FZ /;a) Ut

7)Results @ OKReviewer _Dgpes™

al=_.3] Codeallowableat% = 4, S~  Calculatedat% =_5 . &  Laminar flaw surface area* (0.75 | w)=_A/7

8) Table used for analysis ® OK Reviewer 2@% s B3~ 2570 .- 7
9) Was linear interpolation used? @vYes (O No Ifno, why?

10) Was IWA-3200 Significant Digits For Limiting Values followed? ~ @Yes O No  If no, why?

. 11) The correct Code Edition and Addenda was available and used. @Yes Preparer €z @ OK Reviewer rd d’&
12) Statement of acceptability or rejectability with basis. & OK Reviewer X ’ﬁ @& Accept O Reject

O (a/t) Code allowable > (alt) calculated FLAtD 15 Acreo e L/ ez
@ OEM flaw evaluation handbook (see attached analysis) LEAP~ Jr et e Saclisw Y
@ (a/t) Code allowable < (aft) calculated prige YA

13) Prepared by and date 14) Engineenng review by and date
é/i R/ 200 2 Ké,gnra— 2-/5-62

The results are correct and the methodology used is in accordance  This review assures that the results are correct and the
with applicable codes, standards, specifications and procedures. methodology used is in accordance with apphcable codes,

standards, specifications and procedures.
15) roved by and,date /
g U 2o

This approval assures that all involved with this flaw stzing and flaw disposition were aware of the necessity that the results and the
methodology are correct and in accordance with applicable codes, standards, specifications and procedures.
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Figure A-15.4 Flaw Evaluation Chart for the Lower Shell C1rcumfer/§1iLt1a1
Welds of the Pressurizer {_0
\

_X_ Inside Surface ___ Surface Flaw Longitudinal Flaw )"
_X_ Outside Surface _X_ Embedded Flaw “X_ Circumferential Flaw -
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