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1.0 REFERENCES

1.1 USAR - Section I1I-3.4.1.1 and IV-2.5.2

1.2 Technical Specifications - N/A

1.3 Consultant Calculation - N/A

1.4  NED Calculation - N/A

1.5  Computer Program - N/A

1.6 “BWR Core Shroud inspection and Flaw Evaluation Guidelines”, Rev. 1, GENE-
523-113-089%4

20  ATTACHMENTS

2.1 Evaluation of Weld Indications using Screening Criteria for Limit Load Method

2.2 Evaluation of Weld Indications using Screening Criteria for LEFM Method

2.3 General Electric Final Inspection Report

2.4  General Electric document GENE-523-174-1293, Rev 2, “Evaluation and
Screening Criteria for the Cooper Shroud™

3.0 PURPOSE

The purpose of this calculation is to evaluate the results of General Electric's (GE)
inspection of the CN3 Core Shroud horizontal welds to determine if additional evaluation
or NDE characterization is needed for the welds. The inspection results will be evaluated
using the “Evaluation and Screening Criteria for the Cooper Shroud” developed by GE
(see Attachment 2.4). Eight horizontal (circumferential) welds (H1, H2, H3, H4, HS,
H6a, H6b, and H7) were inspe-ted during CNS’s 1995 refueling outage and are subject
to this evaluation.

40 CALCULATION INPUTS

4.1 GE inspection data (see Attachment 2.3)

42 Core Shroud thickness (t) = 1.5 inches (see Attachment 2.4)

43  Crack growth extension (sa) = 0.6 inches for an 18 month fuel cycle (see
Attachment 2.4). For the calculations in Attachments 2.1 and 2.2, a = aa.

44  Allowable flaw lengths are specified in Attachment 2 4.

5.0  ASSUMPTIONS

3.1 All uninspected areas of a weld are conservatively assumed to be through-wall
cracks for the entire uninspected length of the weld (e.g., for weld HI the flaw
length between 0 - 15.5° = 15.5° x 1.65"/° = 25.58").

5.2 See sheet 7 of Attachment 2.4,
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6.0 METHODOLOGY

6.1  General

The General Electric screening criteria document (Attachment 2.4) specifies two
methods for determining if additional evaluation or NDE characterization is
needed for the Core Shroud welds: 1) Limit Load Analysis and 2) Linear Elastic
Fracture Mechanics (LEFM).

6.2  Limit Load Method

Inspection data is evaluated by calculating effective flaw lengths using established
“proximity rule™ equations and comparing these calculated flaw lengths with
allowable flaw lengths. The allowable flaw lengths are for any 90° sector of the
applicable weld. The application of the limit load effective length criteria is
applied to two adjacent indications/flaws at a time. This methodology is
explained in detail in Attachment 2.4.

6.3  LEFM Method

Inspection data is evaluated by calculating equivalent flaw lengths using
established “proximity rule” equations and comparing these calculated flaw
lengths with the allowable flaw iength. The allowable flaw length is compared
to the maximum single equivalent flaw length. The allowable flaw iength was
determined as described on sheet 25 of Artachment 2.4, The equivalent flaw
length is described on sheets 18-19 of Attachment 2.4,

7.0 CALCULATIONS

7.1 Limit Load

All eight horizontal welds were evaluated using the Limit Load screening criteria
(reference section 5.0 of Attachment 2.4). The evaluation of welds H1, H2, H3,
Ha«, HS, H6a, H6b, and H7 is included as Attachment 2.1,

72 LEM
Three horizontal welds were evaluated using the LEFM screening criteria

(re‘erence section 5.0 of Attachment 2.4). The evaluation of welds H4, HS, and
Hefa is included as Attachment 2.2.

8.0 CONCLUSIONS

All rvaluated welds meet the applicable Limit Load and/or LEFM screening criteria. No
further evaluation or NDE characterization is necessary for any of the horizontal welds.
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CNS CORE SHROUD - EVALUATION OF NEOC 95-191

WELD INDICATIONS USING u:j"_':"_i
SCREENING CRITERIA FOR
LIMIT LOAD METHOD
WELD DESIGNATION: H1 (REFERENCE SHEET 7 OF ATTACHMENT 2.3)
Ty — oo
L (C/A) Adowaie
indication | Indication Start End indication | Distance 0 lg(CIC Laa=li¢+S+2 Len= L+ 22 | Adjusted Lin)
Number Type Location | Location Length | Nesdindication | X+ 28] L L *+S+L,+2a] La=L+2» il * 22 | Liye= L+ 20 Per any 80 Resufts
EGAI Siet >R+ :

*A+"G C 3349 155 87 7453 42 682 H11
1 C 60 67 618 187 512 42 307 H12
‘| € 649 755 1748 18.79 42 1869 H13
2 [ 86 89 8752 104 788 42 224 H14
3 C 8218 83 31 187 1335 42 307 HiS
c [ 1014 1185 327 54 91 42 24 47 H16
4 c 14878 | 15029 25 24 11 42 37 M7 105 Sat. {
‘D C 1649 1955 50 € 2388 42 5169 Hi1 8 (Ne 90 deg. }
5 C 21004 21155 25 5503 42 37 H18 sector |
€ C 2449 575 2079 2381 42 2180 H1 10 exceeds
8 C 2183 27368 2, 185 42 411 H1 1N 1057
* C 849 2955 17 49 52 42 1889 HY.12
7 C 298 65 290 686 167 48 46 42 287 H1 13
8 [+ 32203 330 82 313 657 42 433 H1 14

21402 380 06

* - indicates an assumed indication in an uninspected srea

jEvaiyation: 1 The maximum effective flaw length for any one 80 degree sector = 1860 - (8 = 06) + 287 + 4 33 + (40 deg x 1 657/deg) + (a = 0 6) = 91 89" (in sector 2849 - 146 deg )
2 One degrese = 1 65"




CNS CORE SHROUD - EVALUATION OF NEDC 95-191

WELD INDICATIONS USING gy me-alrs
SCREENING CRITERIA FOR e
LIMIT LOAD METHOD
WELD DESIGNATION: H2 SREFERENCE SHEET 20 OF ATTACHMENT 2.3! |
e
L {CIA) Alowsble

Indication | Indication|  Start End | indication| Distance to Lea(C/IC) Lee=Li*S+a | Lo=L+2n [Adusted! L(in)
Number Length | Nextindication | 2+ 28] Le=L*S+ L *28 ] Lol *28 | L™ L1 #28 | Lure=Ln* 20 (Perany80 | Results

Siaes <R+ >R+

‘A+*G| ¢ 3349 155 67 81 51 42 682 M2 1
B c 849 755 1749 Q74 42 1869 H2.2 108 Sat.
*C c 1014 | 1155 | 2327 81 51 42 24 47 H2.2 (No 90 deg.
0 c 1648 | 1955 | 5049 81 51 42 5169 H2 4 sector
£ c 2449 | 2575 | 2078 4521 42 219 H25 exconds
F c 2849 | 2055 | 1740 6501 42 18 69 H26 1057

* - indicates an cssumed indication in an uninspected area

{Eveivation 1 The maximum effective fiaw length for any one 90 dagree sector = 18.69 - (a = 0 6) + (40 deg x 1 65™/deg) + (a = 0 6) = 84 69" (in sector 2649 - 149 deg )
2. One degree = 1 65




CNS CORE SHROUD - EVALUATION OF NEDC 95-191
SCREENING CRITERIA FOR
LIMIT LOAD METHOD
IEED DESIGNATION: H3 (REFERENCE SHEET 31 OF ATTACHMENT 2.3 I
Lon (C/A) Aliowania
indication | indication|  Start End | Indicstion | Distance to L (C/C) Lae*lL+5+2 | Le=L+2a |Adusted| L (n)
Number | Type | Location | Location | Length | Nextindication | 20+ 28| Le® L+ S+ L+ 28| Le®L*28 | Lise™ Lit # 28 | Lurr™ Ly 20 |iIndication] (Perany90 | Results
Cor A it Azimuth) | L (in. S A ‘ Sy <A+ 2 Sy > 2 + 2 «<Rsa 5S>+ Bumber q sectc Sat }
*A+8+'D| C 33354 | 158 8519 75 08 42 66.39 Ha 1
1 c 8404 | 6631 as2 1355 42 472 H32
2 c 7505 | 7938 871 55 1 42 791 H33
3 c 11483 | 12001 787 1473 42 907 H34
4 c 12051 | 1348 819 3712 a2 ) H3S
5+8| ¢C 15875 | 1942 | s4® 4709 42 5612 H36 98 Sat.
& c 22458 | 212 | ame 89 4 42 52° M3 7 (No 90 deg
C c 2849 | 2056 | 165 2058 42 177/ H38 cortor
7 c 20888 | 31404 | 700 023 42 9.2 H39 excmeds
987
175 08 382 88

* - indicates an assumed indication in an uninspected area

jon. 1. The maximum effective flaw length for any one 80 degree sector = 1778 - (2 = 0.6) + 8.19 + (41 36 deg x 1 557/deg) + (a = 0.6) = 91 09" (in sector 284 0 - 149 deg )
2 One degree = 1 55°




CNS CORE SHROUD - EVALUATION OF

NEDC 85-191
WELD INDICATIONS USING SR A
Sheet 4 of
SCREENING CRITERIA FOR 4+ 9. 2
LIMIT LOAD METHOD
IEELD DESIGNATION: H4 ‘REFERENCE SHEET 45 OF ATTACHMENT 2.3! l
—~
Lee (C/A) Aewatie
Indication | indication | Start End | indication| Distance to | CIC Ler*li*S+8 | LeevL+2a |Adusted| L (in)
Number Type Location | Location | Length | Nedindication | 2+ 2 Lla=Li+S+ L +20] Le*Li*+28 | L™ Lii* 28 | Lii@™ i * 22 {(Perany 90 | Results
CorA 4 (in Syt (In, s <X+ 2a 1> 2+ 28 S<R+a >R+ Number X
*A+*D c 3393 155 5612 23839 42 5732 M1
‘8 ¢ 1993 | 1955 | 061 76 42 42 4181 a2 08 Sat.
*C c 2448 260 2356 12291 42 2478 Ha 3 (No 90 deg
sector
EyCeods
12029 a7 967)
* - Indicates an assumed indication in sn uninspected area

{Evaluation’ 1. The maximum effective flaw length for any one 80 degree sector = 41 81 - (a = 0.8) + (14.5 deg x 1 557/deg) + (a = 0.6) = 64 20" (in sector 169.3 - 250 3 dag )
2. One degree = | 557




CNS CORE SHROUD - EVALUATION OF NEDC 95-191

WELD INDICATIONS USING Athare 29
SCREENING CRITERIA FOR Shost 2 o5,
LIMIT LOAD METHOD
IEELD DESIGNATION: HS ‘REFERENCE SHEET 56 OF ATTACHMENT 2.3! I
L A Bewvatie
indication | iIndication Start End indication | Distance to I.‘[CK:) L=l *S+a Lee=L* 2 | Adjusted L(in)
Number Type Locstion | Location | Length | Nedindication | X+ 2a| lo=L+S+ L, *+2a] Le~lLi*ta Low®lo* 20 | L= L+ 2 {Per any 80 Ronile
Cor A L fin Sisuy {in. ! Sy <R+ ) <R+ >R+ Number
*A+*D C 3386 1585 5565 3 42 56 85 H51
1 [ BS 3728 273 204 66 42 i H52
‘8 c 1693 1985 | 4528 777 42 4546 H53 2 Sat.
. C 2448 2655 3208 11486 42 323 H5 4 (No 80 deg
secior
exceads
13573 an e )

* - indicates an assumed indication in an uninspected area

{Evaluation: 1 The maximum effective flaw length for any one 90 degree sector = 46 46 - (2 =0 §) + (145 deg x 1 557/deg) + (a = 0.6) = 68 94" (in sactor 1693 - 250 3 deg )
2 One degree = 1 55”




CNS CORE SHROUD - EVALUATION OF m&1::
WELD INDICATIONS USING Alachment
SCREENING CTITERIA FOR Shest © oL
LIMIT LOAD METHOD
IELD DESIGNATION: H6a (REFERENCE SHEET 69 OF ATTACHMENT 2.3!
—_ _m
Lee (C/A) Aftowable
Indication | Indication|  Start End | indication| Distance o Lea{CIC L L *5+8 | Le=L+2s |Adusted| Lin)
Aumber | Type | Location | Location | Length | Nextindication |2+ 28| La=L+840L*28] Ll *20 | L™l *28 | L=l 22 (Perany 90 | Resulis
{Cor L Sigey <R+ >R+ 2 «<Aen S>X+ Number )
‘A+D| C 048 155 8300 238 3 42 8420 H6a 1
8 c 1983 | 2035 | saot 80 42 5421 HEa 2 %0 Gat.
1 c 23506 | 29644 | 214 1298 42 334 H6a 3 (No 90 deg.
c c 2448 | 2655 | 3209 107 42 42 12 HEa 4 sector
exceeds
80
150 33 07 88

* - indicates an assumed indication in an unirspected ares

Tm' 1. The maximum effective flaw length for any one 80 degree sactor = 5421 - (a = 00) + 3.34 + (145 deg x 1 557/deg) + (a = 0.6) = B0.03" (in sector 160 3 - 250 3 deg )
2 One degree = 1 55"




CNS CORE SHROUD - EVALUATION OF

WELD INDICATIONS USING

SCREENING CRITERIA FOR
LIMIT LOAD METHOD

'ﬁLDESIGNATION: H6b (R

NEDC 85191
Aftachment 2 1

Shoet _J of 8

EFERENCE SHEET 82 OF ATTACHMENT 2.3! |
=== m
L (C/A) A liemvatie
indication | Indication] Start End indication | Distance to L (C/C) La=lLi*S+a ! Le=iL+2a |Adjusted Lin)
Number | Type Location | Location | Length | Mextindication | 2+ 28] Le*L+S+ L, * 28] Lae"L*20 | Ll * 28 | Ly Liy # 20 (Perany 90 | Resuls
C or &) | (Azimuth L Suiny JERe >N+ 2a <R+ >He Number
"A+°*D C 3348 %8 6309 238 3% 42 64 20 H6b 1
8 c 1993 | 2035 | sam 6402 42 54 21 HEb 2 87 Sat.
*C C 2448 2655 200 107 42 42 3322 H6b 3 {No 90 deg
sector
exranrts
14818 406 83 8
° - indicates an assumed indicstion in an uninspected area

Fm

- 1. The maximum effective flaw langth for any one 80 degree sector = 5621 - (a = 08) + {145 deg x 1 55™/deg) + (a = 0 6) = 78 69" (in sactor 169 3 - 250 3 deg )

2 One degree = 1 55~




CNS CORE SHROUD - EVALUATION OF NEDC 95-191

WELD INDICATIONS USING ARmi— =
of
SCREENING CRITERIA FOR Shost § o8
LIMIT LOAD METHOD
IELD DESIGNATION: H7 !REFERENCE SHEET 93 OF ATTACHMENT 2.3! !
Lea (C/A) Aflowable
Indication | Indication | Start End | indication| Distance to L {C/C) lar® L *5+8 | L=l +2s |Adusted| L(n)
Number |  Type Location | Location | Length | Nextindication | 2+ 28]l La=Li+Sel,*28] La=L*2 | L™l *28 | Luw=Lu*De (Perany 80 | Results
’EUAI i L (in Sis (in. * <2
“A+D c 3395 | 155 5365 22016 42 ' s485 HT7 1

‘8 [ 1993 | 2055 | 5304 58 56 42 5514 H7.2 ) Sat.

c c 2448 | 2855 | €064 80 46 42 6184 H7 3 (No 90 deg.
sector
exceeds

168 23 368 18 80)

¢ - indicates an assumed indication in an uninspected area

{Evaiuation: 1 The maximum effective flaw length for any one 90 degree sector = 5514 - (a=08) + (145deg x 1 487/deg) ¢ (a = 0.6) = 76 75" (in sector 1693 - 250 3 deg )
2 One degree = 1 45"
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CNS CORE SHROUD - EVALUATION OF

WELD INDICATIONS USING SCREENING CRITERIA FOR

[ELILRERC:

!lﬁLD DESIGNATION: H4 (REFERENCE SHEET 45 OF ATTACHMENT 2.3) I

LEFM METHOD

NEDC 95-191
Attachment 22

Sheet | of _3

Indication | indication|  Start End | indicstion| Distanceto Le {C/C) Adiusted
Number | Type | Location | Location | Length ! Nextindication| 4a =L+ L+ 4a lee= L+ 20 indication
(CorA) | (Azimuth) | (Azimuth) | L (in) Sius (in) ) | S <075+ L *4a) | 8> 075 (L + Ly + 43) | Number
*A+*D c 3392 155 5612 238 3 24 5732 H4 1
‘8 c 169 3 1955 40 61 76 42 24 41 81 H4 2
*C c 2448 260 2358 12291 24 B 2478 H4 3
12029 437.72

Equivalert

e [

Note: One degree = 1 557

" - Indicates an assumed indication in an uninspected area




CNS CORE SHROUD - EVALUATION OF NEDC §5-191

WELD INDICATIONS USING SCREENING CRITERIA FOR Ahemet 22
LEFM METHOD Shest £ o3
WLD DESIGNATION: K5 SREFERENCE SHEET 56 OF ATTACHMENT 2.3! I
m 3
£ quivalent
Indication | indication|  Start End | indication| Distance o Ly (C/C) Adiusted | Single Ind.
Number | Typa | Locstion | Location | Length | Next indication| 4a la=Li* Lus+ 42 =Lt indication! ABowsbla | Resufts

{CorA) | (Azimuth) | (Azimuth) | L (in) S (in) n) | Bus<075@ML+L.+4a) | 5> 075 (Li* Ly * 43) | Number L(n) | (SatiUnsat)

‘A+D| ¢ 3306 155 55 65 ) 24 60 78 WS 1
1 c %5 72 273 204 86 24 393 H52
8 c 160 3 1985 | 4526 nmw 24 a4 H53 168 Sat.
c c 2448 | 2655 | 209 11486 24 3329 H5 4 (Max.
singie
Lo < 1687)

" - indicates an assumed indication in an uninsnected area

Note: One degree = 1 55°




CNS CORE SHROUD - EVALUATION OF

WELD INDICATIONS USING SCREENING CRITERIA FOR

LEFM METHOD

NEDC 95191
Aftachment 2.2

Sheet _3 of 3

IEELD DESIGNATION: H6a (REFERENCE SHEET 69 OF ATTACHMENT 2.3) l
Equivalent

Indication | indication|  Start End | indication| Distance to L (CC) Adjusted | Singte Ind.
Number | Type | Location | Location | Length | Net indication| 4s =L+ L+ 4a l=Li+2a Indicstion | Allowable | Resuls
(CorA) (S <0.75 Number

*A+°D c 3348 155 6300 238 % 24 64 29 Héa 1
8 c 169 3 205 | saom 890 24 5421 H6a.2 i Sat.
1 c 23506 | 23644 214 1286 24 3% 63 H6a 3 (Max
¢ [ 2448 2655 3200 107 42 24 3320 H6a 4 single

L < 1457)
150 33 407 68

Note: One degree = 1 557

* - indicates an assumed indicstion in an uninspected srea
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GE Nuclear Energy
S e NEDC 95- 14

PKA 12-5-95

GENE-THB95-01
December 4, 1995

cC.

C.R. Mocller
M. J. Spencer

Mr. Terry Ackerman

Programs Engineer

Nebraska Public Power District
Cooper Nuclear Station

P. O. Box 98

Brownville, Nebraska 68321

SUBJECT: GE NUCLEAR ENERGY REPORT, NEBRASKA PUBLIC POWER
DISTRICT, COOPER NUCLEAR STATION, RFO16, SHROUD UT
PROJECT, 1F5CN, OCTOBER & NOVEMBER 19495

Dear Mr. Ackerman:

GENE has reviewed the content of the ubject report. This review was conducted by
Robert Joffe and Ralph Edwards of our Inspection Services office. Based on the review, it
has been determined that the information contained within the report should not have
been marked “Proprietary.”

Very truly yours,

oo H B

Thomas H. Black
GE Site Services Manager
402/825-5665
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@ GE Nuclear Energy

Nebraska Public Power District

Cooper Nuclear Station
RFQO16

Shroud UT Project 1F5CN
October & November 1995

A - \’/
Prepared by

? Stanford, ud/Projéct Level Il
Approved by

Ricky Seals, GENE IS/ Project Manager

Approved by

Terry Ackerman, CNS Site neering
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Proprietary Information Notice

The Information contained in this document is not to be used for other
than the purposes for which this document is furnished by GE Nuclear
Energy, nor is this document (in whole or in part) to be reproduced or
furnished to third parties (other than to carry out said purposes) or
made public without the express written permission of GE Nuclear

Energy.
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Preface

Introduction

During October and November of 1985, GE Nuciear Energy Inspection Services performed
Shroud support weki UT examinations at Nebraska Public Power District's Cooper Nuclear
Station site. Tboommuscopeofmmmonssd\oduledmaﬂofthenmmmm
scanning with the GE Shroud OD Tracker Scanner on shroud support horizontal weids H1, M2,
H3, H4, HS5, HBA, HEB and H7. After examination of each weid, Nebraska Public Power Distnct
was notified of any indications within 24 hours of final sizing and categorization, depending on
relevancy. In the events of actual cracking, ultrasonic length and depth sizing were provided.
Visual indications and examinations are documented under a separate IVVI Report for the in-
vessel Visual Inspections.

All accessible areas of the eight welds referenced : bove were nspected ultrasonically with the
GE OD Tracker System. Actual circumferential sca® areas obtained varied depending on
accessibility due to various obstructions that were encuuntered. These areas of inaccessibility
are documented on the Smart 2000 examination data sheets provided within this repon.
Descriptions of circumferential coverage and limitations are also described in the Examination
Summary Sheet provided with each weld examination package.

Examination results are documented by weld number, in stand alone sections, within this Shroud
UT report. Each section covers the weld number referenced (e.g H1, H2, etc.) and provides a
summary of examination, ultrasonic data examination sheets indicating type of indications
recorded. examination profiles illustrating ultrasonic Coverage. documentation supporting any
relevant findings, such as cracking, is well documented in the form of graphs, illustrations or
Charts displaying lengths and depths, and tables containing all critical information. The overall
results of the scope of examinations can be found under the Examination Data section of this
report and in table form, shown at the end of this preface section.

Procedure
The shroud was examined per * Procedure for Automated Ultrasonic Examination of Shroud

Assembly Welds®, UT-CNS-503V4, Revision 0. Work was performed per Nebraska Public Power
District's work authorizations and in acc~rdance with the GENE QA Manual QAM-003. Shroud
inspectibility was pre-determined from the Nebraska Public Power District Shroud OD
Inspectibility Study Report and is not referenced within this document. By utilizing this procedure
a pre-inspection of the projected scan areas were documented in order 1o ensure that proper
Clearances were available for the shroud UT inspection tooiing.

Equipment

The equipment utilized for the Shroud UT Examinations was the Smart 2000 Data Acquisition
System, the GE Shroud OD Tracker Scanner, the GE Motion Controller and Tri-modal search
units containing a combination of 45° Shear Wave, 60° Refracted Longitudinal, and OD Creeping
Wave search units. Installation and use of this equipment is described in detail in the Procedures
section of this Report. Related equipment requiring certifications can be found in the
Certifications section of this report.
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limitations

Due to varying obstacles near the shroud outside diameter, and in close proximity to the welds
that were examined, interfarences in scanning were encountered. The Guide Rods, Core Spray
Downcomers and Jet Pump Sensing Lines all posed scanning limitations at various locations of
the welds. In addition to these limitations, the combination of welds with unfavorable geometric
configurations did further contribute 1o loss of examination covirage. Every attempt was made 1o
obtain the most extensive exarnination coverage possibie.

Data Recording

All scan data has been digitized and recorded by the Smart 2000 Data Acquisition System onto
1 Gicabyte optical discs. The original data discs are to be provided to Nebraska Public Power
District and are included as part of the Shroud Ultrasonic Examination Report, October /
November 1995 - 1F5CN.

The fiaw indications recorded were sized in circumterential length and thru-wall depth. A
measurement of flaw maximum extension from the initiating surface, whether 1D or OD, is
supplied in actual crack height and length, as recorded. A maximum flaw depth reading, along
with it's corresponding circumferential position, was taken for each indication. Indications are
referenced by Indication Number, for future reference. Start and stop positions of each indication
are also supplied by their respective indication reference number for future comparison.

Summary
The following table summarizes the inspections performed and overall findings of the
examinations Detailed information of the examinations can be found in the Examination Data

section of this report.

Weld Scan% Indications Comments

H1 66.9 See Data IGSCC or IASCC Cracking Recorded

H2 66.9 N/A No Evidence of IGSCC or IASCC Cracking was recorded
H3 799 See Dala IGSCC or IASCC Cracking Recorded

H4 78.5 N/A No Evidence of IGSCC or IASCC Crucking was recorded
H5 76.1 See Data IGSCC or IASCC Cracking Recorded

HBA 73.4 See Data IGSCC or IASCC Cracking Recorded

HEB 73.4 N/A No Evidence of IGSCC or IASCC Cracking was recorded
H7 68.6 N/A No Evidence of IGSCC or IASCC Crackigg was recorded

All Scanning was performed with an index increment of 50% of the smallest active transducer
element width (50% Overlap Method).

For flaw length and though-wall sizing information of relevant cracking, as well as other types of
indications recorded such as weld defects and geometric indications, reference the “Examination
Data" section of this report containing each of the weld's examination results.
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EXAMINATION SUMIYARY SHEET REPORTNO.
GE Nuclear Energy el

PROJECT: COOPER RFQ16 PROCEDURE: UT-CNS-503V4
SHROUD UT PRQJECT 1FSCN

SYSTEM: SHROUD ASSEMBLY WELDS
WELD NO.: _H1
CONFIGURATION: SHROUD FLANGE TO PLATE
EXAMINER: T ROCKWOQD LEVEL:

MT PT .U
EXAMINER: _C. MCKEAN LEVEL: ' B CIRCUMFERENTIAL
EXAMINER: NA LEVEL: nA b o ] LONGITUDINAL OTHER NA

DATA SHEET NO.(S): 5D-23 THRU SD-7% CAL SHEET NO.(S): 5C-21 THRU §C-33

During the examination of the referenced wekd, eight (8) indications associated with IGSCC/IASCC were recorded by the Smart 2000 system utilizing
a TRi-MODAL search unit containing a 45° shear wave, OD creeping wave and 60° refracted longitudinal (RL) wave

| The parameters for these indications are on the following page

| The 45° shear wave recorded nside and outside surface weid crown geometry and non-relevant indications along with the indications referenced

|
The 60° RL recorded inside surface weld crown geometry and non-relevant indications along with the indications referenced

The OD creeping wave recorded non-relevant indications and inside surface geometry aiong with the indizations referenced
|
li Circumferential (L) dimensions were recorded in angular units.  The conversion factor for finear untts 1s 1 65 inches per degree

This examnation was performed only from the plate side due to the shroud lug interferences which obstruct scanning on the shroud support flange
side This examination was also performe d simultaneousty with the H2 weid

|
This exam was limited to the areas scanned due to cbstructions from the guide pins, core spray downcome s shroud ifting lugs and instrumentation

ines

The examination arez that was interrogated by all angles was 240.90° (67.9%) 11810 (33.1%) was not examined due o the above referenced
obstructions

SUMMARY BY / LEVEL

_———— :' 4 - - i r_ " ' ]
| Y .77 - Rk pace: / oF: /3
L GE REVIEWED BY LEVEL  DATE oatE i




@ GE Nuclear Energy

Nebrasks Putic Power [istrot
Cooper Nuclear Station REO16  Shrowd LT Prayect 1FSON  Octaber/November 1995

Shroud Weld H1 Indication Data

Total Scan Length (Deg.) 240.90 Total Flew Length (Deg.) 10.87
Total Scan Length (in.) 398.37 Total Flaw Length (in.) 1748

Percentage of Weid Length Examined 66.9 Thickness (in,) 1.80
Percentage of Examined Weid Length Fawed 44 Circumference (in,) 698.33
Percentage of Total Weld Length Flawed 29 inches per Degroe 188

indication  Start End Length Length Max. NDepth Max. Depth % of iniSating  Length Depth
Mumber Azimuth Azmuth Degrees Inches incries Pos. (Deg.) Thruwali  Surface Transducer Transducer

60.67 61.80 113 1.87 027 61.30 180 IDiNear  45° Shear 60° Long
66.89 87.52 083 1.04 0.10 87.3% 6.7 iDiNear 45° Shear 60° Long.
8218 $3.31 1.13 187 0.15 82.6% 100 IDMNear  45° Shear 60° Long.
14678 15029 1.5 250 0.37 148.54 24.7 ID/Near  485° Shear 60° Long.
21004 29155 1.51 250 027 210.87 130 IDiNear  45° Shear

27183 27389 1.76 am 041 21281 273 [D/Near  45° Shear 60° Long.
290865 29966 1.01 167 0.1 299.00 73 IDiNear  45° Shear 60° Long.
32903 33092 1.89 313 0A9 120.66 27 ID/Near  45° Shear 60° Long.

1

2
M

&
§
€
7
.‘

“The deepest through-wak indication sized.
Areas Not Examined by All 3 Transducers
0%to 15.5%, 64.9" to 76.5°, 101.4° 1o 115.5°, 164.9° to 195.5°,
244.9° to 267.5°, 284.9" 1o 296.5° & 334.9" to 0° (Total of 115.1° Not Examined)

Limitations: Guide Pins, Core Spray Downcomers, instrumentation Lines and Lifsng Lugs

Page L of /3

Revision 0




@ GE Nuclear Energy

Nebraske Pubiic Power District
Cooper Nuciear Station RFO16  Shroud UT Project 1F5CN  October/November 1995

H1 - Typical Flaw Indication @ 329.66 Deg. .49 In. Max. Depth

Ry A
e / 3 ,./
3 ey

s =

------
.....
......

......

2
-
\

A\ X 7 /
3 ) P AR T Plate (Lower)
B Inside Surface
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Nuclear Energy

ULTRASONIC SCAN DATA PRINT SHEET

(AUTOMATED WITH Smart 2000)

o ooe | jsthas 42, { 171 L ;-z\ww, % ' 18 137i in I Ralf Path Ag: 4254

(121534 C5 P, 60UP-060T 1 |1 A %e|  2.681] xu[ 4 031] ax[” 1 380 i |
' va[ 325 ¢¢]
vm[_336 4¢]

] 179 1889 in | Half Path
indication # € on the ID) below the weid

SITE: COOPER ______ UNIT: 1_ _PROJECT NO.:_1F5CN REPORT NO.: SR-01
WELD NO.: H1  SEARCH UNIT: 80"RL INDICATION NO.: 8 PAGE: 4_ oF. /2

FORM AN 1 A
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.3 GE Nuclear Energy SHEET_1O o [

Nebraska Public Power District
Cooper Nuclear Staton RFQ16  Shroud UT Project 1FSCN  October/November 1995

Shroud Weld HI

BEZZZE  Areas Not Examined
B ' Gication Areas

3%
ne

34 | / Lug Set Ref.

ns\‘\\.\\\ W

|
i

—

11 /
22 /} |
/,Il/"’l"lll’l)i! l\“\

20 081 ! 6
18



@ GE Nuclecr Energy

Nebraska Pubilic Power District

Cooper Nuciear Station RFO16  Shroud UT Project 1F5CN OctoberNovember 1995

H1 - Actual Examination Coverage - 45S, 60L, & ODCr

Page & of /3
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: SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
: ivadtes AL A
SITE: _ COOPER | PROCEDURENO.. UT-CNSSQ3V4 | REPORTNO: SRQ1
UNIT: 1 fmm/mno.: 0 | DATASHEETNO.. SD-23 o
PROJECTNO.: _1FSCN : CALIBRATION SHEETNO.: SC-31 THRU33
- v
Weid 1D: H1 ExamSurface: __ OD ~~~~ Stroke: 40" = CrownWidth:  ~15§
Search Unit Separation (Front ToFront): __ * 266"  Wo Location: * |KDN @ WELD TOE ON H2
LKDN | LKup | Name
Lug/Cell | Scan Search Search indexer - Search Scan Resutis. Comments
No. Data: Uit Start: | Unit Start: 810" Digk/Side: | Unit a8 (Ser Legend)
| 45" LKDN
45° —’!"Q_i —Q- 45" LKUP 43 C.EF
| | g A8 p——
—Na —’&3—; 60 LKUP 46 C.E
I i —28 | —RMIA_ | opcR Lxow |
‘%‘l%' | ODCR LKUP §1 | €4 J = Shear Component 1o 1D crown
|- {L i % <.-.,,_‘? SSESRE=SNREEE. RS S e S e e
D882 | WA | 285 ! A |
45 ‘ “ i “9_“ i a ‘am 43 l C.E.F
NA 250 Start* | T 80* LKDN ‘
e J 60" ; P | cE
ot il r mgf;g_,,_mm_ ODCR LKDN |
} OO0k | ToocR | ODCK LKUP 81 | ¢4 J'= Shear Component o 1D crown
I | ,t | A AT -t s e
| o ] 25 | | 45° LKON ;
A [y , e 43 | C.EF
St | 80" LKDN
_%' "—%Q‘“‘ | 60° LKUP 46 C.E
| 105 | _DOI/A | ODCR LKDN
| b4 | — greies [ wialil
_g&_L Oocr | Swr OOCR LKUP g1 C.J J = Shear Component to ID crowm
—MNA | __465 45° LKDN
® | & 0 | _1nse |euae @ CEF
| NA | 49 | S 00" LKDN
C 60 LKUP 46 C.E
5‘“ _ﬁﬁ;_m.,-’_._su_. ~ay— |~ BMAA. | cpom uoN
ow cow | inkiss ‘ J RN __ 1 %4 |4everOepeeneOen |
CALIBRATION d8: EXAMINATION RESULTS LEGEND:
45 LKDN 80" LKUP - 4 A . NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 ODCRLKDN B . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OLKDN . ODCRLKUP 3 . o cc EVANT INDIGATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H1 & H2 were scanned simultaneously .
/ Wi, N " T R —
Ua-%| 7-9-9s |
DATE | DATE
7. 75| \W 24

. /,Z/Yéfk 1 PAGE: 7 of: /3
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NEDC 1517 ) ATTACH 2.3
SHEET._ | oY,

O ' : j SKROUD ULTRASONIC EXAMINATION
GE Nuclear Energy | DATA SHEET
: ; (AUTOMATED with Smart 2000 OD TRACKER)
——— ; bl
SITE: _ COOPER PROCEDURE NO.. UT-CNS-503v4 | REPORTNO. SRQ1
UNIT: 1 REVISION (FRRNO.: O |DATASHEETNO: SD24
PROJECTNO.: 1FSCN | [cmmu SHEETNO.: _SC-31 THRU 33
]
- ! e —————
Weid 1D: H1 . ExamSurtace: __ OD = Stroke: 40" 2 CrownWidth:  -1§5
Search Unit Separation (Front To Front): *268° ~ Wolocation: * LKDN @ WELD TOE ON H2 o
v : ' :
LKDN | LKuP File Name
Lug / Cell Scan Search Search ang Search Scan Results Comments
No. Date: | Unit Start: | Unit Start: 800" Digk/ Sige: = Unkt aB (See Lagena)
e | F'
- . ‘ 45" LXON
ow ;.,:.]. —'E.“‘_%“ "ja'!—i = ‘ o Kue 43 B.C.EF Indicatiun # 1
| Luw sets | ' ’M—_ML 80" LKDN
R MR |80 i | 00 LUP 46 B.C.E
Lug Side | ) | —RBIA | 5peR LKDN | J = Shear Component o 10 crown and
s | —g’&ﬁ
L fe_g{i%' “&i’i ‘ | ODCR LKUP §1 | 8.CJ Indication # 1
ow oe-g inkrats | | |
t T .|L__.,,., — T,< -.__-T._.._ _-4.__.__4-..-“? e et et e s e e et gt = oo el
- {_#..ﬂ_. %" 3 | | Bl 43 C.EF
o Tl PP
g |12 | MM | g | ber ':m % +2
Lug Side | | | _105 | _DOI/A | opcR LKDN '
. E@; COCR ,‘coat —d | 0OCR LKUP 81 | .
- wul ! j 1 I | " 4 = Shear Component 1o ID crown
T + ﬁl_-n,— —— -—— -— —— ! T —————————————————————————————
Cyinder | 1 | 1
O] |20 wa | e85 s 4 _
ow cow | 45 45 e 45° LKUP 43 8.C.EF Imnua
m“'i-mJ !% | St | 80" LKDN
R | S e | | | 80" LKUP 46 B.C.E
Lug Side ﬁ; | 108 | DO3/A | ODCRLKDN J = Shear Component 16 1D crown and
S48 . |
D Emﬂ—% ODCR | Stop 'mm’s1 B.C.J Indication # 2 & # 3
oW  cow | Inkials | e : : -l
1 1 ! e - 1
I |
i M- 0038 | NA ' 885 45° LXDN
- ;J' e '3 a5° »__n_n)_mn._ﬁ'“‘“’ “ C.EF
Mot uz | wa | o | W | & KON
11 L a0 I | | 80" LKuP 46 C.E
1 | |
st g?é. _pas | 59| -D®IA_ ooom o
cw cow | Initiaks 'i | | LM:_‘ oo J.. i i, 12 PD_ T
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
S LKDN 60 LKUP a7 A - NO RECORDABLE INDICATIONS 0 - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
A5°LKUP 14 ODCRIKDN B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OFLON . OOCRUUP M8 o e EvANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * M1 & H2 were scanned simutaneousty
pace: & of: /3
FORM T3




ATTACH 2.3
SHEET_[4- of [O|

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
SITE: _COOPER ‘mm ANT-CNS-S03V4 .~ | REPORTNO.: _SRQ1 e E
UNIT: 1 'REVISION/FRRNO.. _O | DATASHEETNO: SD25
PROJECTNO.: 1FSCN i CALIBRATION SHEETNO.: SC-31 THRU33
Weid 1D: H1 Exam Surface: QD Stroke: 40" = CrownWidth:  ~15
Search Unit Separation (Front ToFront): 266" = Wo u:n:..;.'.sgu‘mmmm
LKDN LKUP File Name
Lug / Cell Scan ! Search Search ! Indexer and Search Scan Results Comments
No. Data:  Unit Start: |Unit Start: SUT"/ SI0P"| Digk / Side: | Unit a8 (See Legend
= ‘ |
- ,_ & 45° LKDN
ow a _#z_‘i—u“-:—_ . —_1%’?_' 45° LKUP 43 C.E.f
Lug Set 8 , ’ e || o, o
13 .__ULR:-——%-—-;-’” . 0°LKUP 46 C.E
T é& | NA | 114.4 ! —& —RABIA— | opoR LN
O E] mers  ODCR = OODCR | ODCR LKUP 51 c.J J = Shear Component 1o ID crown
- m% LT S ﬁ{ JT_ R PSS ——
. o815 | wA | 1288 | " LN
ow ;l Time 45° l 45° | 45" LKUP 43 C.EF
"'"""] ; ‘ | |
R T e . e
5o L. s et
— m% s ODCR ODCR | ODCR LKUP §1 c.J J = Shear Component 1o 1D crown
h 7' -+ T S T 1‘ R ——— N st e o —
| 45" LKDN
B @ wa s
ow cow | | 45 ’ 45 i'—l rrrrrrr ‘-mﬁ__m'm 43 C.EF
Lug Set# | - | Start* | 80° LKDN
1
—JL._.I"%.R‘ "“’%' | "‘%‘QI 60" LKUP 46 C.E
Lug Side | ‘ ’ 105 | _DO3I/B | ODCRLKON
0. ;EMW.‘;NWM__ “Obck | Swe 000K LKUP g4 c.J J = Shear Companent o 10 crown
|y oo | inttioks % | — .
B mes | wa | s 45" UON
B Sy t"rm | 45 I 45° ‘ & iKup B B.CEF Indication # 4
Lug Set# | | Start* )
A2 L NA 1480 | 60° LXDN
_L_J Date | 60" 1 80 | 8 iKup 96 B.CE
S e ;g‘é_;u-_ﬂ, I 1444 %—— —RRI/E _ oper LkDN J = Shear Component to ID crown and
g 5‘1 s OODCR i l ODCR LKUP 51 8.C.J Indecation # 4
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
S LKON _ 80rLKUP 31 A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 = ODCRLKDN B . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OLKDN . OOCRLKUP 38 . o ne EVANT INDICATIONS F . QUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
* H1 & H2 were scanned simultaneously




L IEk; - UL L2 LU ATTACH 2. 3
: SHEET._1S _ or | O
:T-

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(‘UTOMATED wlth Smart 2000 OD TRACKER)
——— - -T ————————
SITE:  COOPER Inoceouaguo  UT-CNS-S03v4 mﬁo_ﬁﬂﬂl S
uNIT: 1 ,mlmuo 0 |DATASHEETNO. SD-26
PROJECTNO: IFSCN | | CALIBRATION SHEETNO.: SC-31 THRU 33
| 1 e
Weid ID: H1 Exam Surface: oD Stroke: 40" = CrownWidth: __ ~1§
Search Unit Separation (Front ToFront):  *266" = Wo Location: * LKDN @ WELD TOE ON H2 —
: ——— e
LKDN | LKUP Fite Name
W'“{ Scan | Search | Search tndese: anc Search Scan Results: Comments:
No. | Data |ynkt Start: |Unt Stan: ISt99"| Digk [ Sige: | Unit @ (800 Lagend)
[ | 1
ﬁ"" | , 45" LKDN
ow e[c:lui  omien odfey oo @ e 9 C.eF
o e e
1l _‘%-Li 80" LKuP 46 c.e
Lug Side | | ; L1085 | _DO3/B ODCR LKDN
- i | 1544 p |
. 'ﬁ'ﬁ%ﬁ |—Sok| T | ODCR LKUP §1 X J = Shear Component to I crown
::_ m; inteats T{ J J E (Sl e
guji T <o S R
ow onw! | ‘ I - . 1 45° Lkup f
Uotet! s | 960 | Swt | 00" LKDN
——-21——-1' | et C 60° LKUP 46 | cE
Lug Side & | | 108 | DOR/B | ODCRLKDN
O B fanees oook | ook~ ™ ODCR LKUP 51 . J= Sheas 101D
= m! | | o Component crown
B . T— - -4 — +——— - - Resesuia g
Cylinder i . LKDN
U 19| n @ B.C.EF [ 5
cw  cow ! ‘ { 0 45" LKUP .C.E, caton #
Lug Set # | | ua ! g0 | T St " | 80" LKDN
._n__;*“o..“m“ e e —i 80" LKUP 46 8.C.E
L%‘: : T { 2044 | ,_m_” R03/B | ODCRLKDN J = Shear Component 1o 1D crown and
E s ODCR j ODCR | ODCR LKUP g4 B.C.J Indication # 5
ow cow | initiais | |
i § ] e .
o }_u;m-_m__l_muj. 4" LN
- | e g ‘ s I Suse © C.EF
Lug Set # | Sran®
1R | NA | 2180 | 80" LKDN
_._.n___.f Date | 80 l 60* J 00 LKUp 48 CE
g 1 A | 2144 | 295 | _DMIB | opCR LKON
() W EXamners| ODCR | ODCR | SWP OOCR LKUP §1 c.J J = Shear Component 1o ID orown
ow cow  Intials | L I : _bo, SRS
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45°LKDN 80" LKUP - | A . NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD C'SCONTINUITY
A5°LKUP 14 ODCRLKDN B - NON-GEOMETRIC INDICATIONS £ - INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
00 'MKDN . ODCRLKUP 38 . oy ne cvANT INDICATIONS F . OUTSIDE SURFAGE GEOMETRY J - OTHER (SEE COMMENTS)
_ == a e ]
PAGE: /O oF: / 3
FOoRMTY
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pace: // of: /3

. .r r
,‘ SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy | DATA SHEET
e e | (AUT OMA TED with Smart 2000 OD TRACKER)
s am———— it i
SITE: COOPER PROCEDURENC : UT-CNS-503V4 REPORTNO. SRO1
UNIT: 1 REVISION /FRRNO: 0 | DATASHEETNO.: SD27
PROJECTNO.: _1FSCN ; | CALIBRATION SHEETNO.: SC-31 THRU33
| |
Weld 1D: H1 ExamSurface: QD . Stroke: 40" Crown Width: _ NN
mwwmnrm i I Wo Location: JJSDN‘MLQIQE.Q&HZ =
| LKDN wue Name
Lug/Cell | Scan | gegrch | Search | Indexer T". T Search Scan i Resutts: Comments:
No. Data: | ynit Start: | Unit Start: purlw; Otek / Side: | unnt 48 | (SeeLegend)
E I | “Tf e |
- ) s | ' 45° LKDN
- “‘nlmm—f_%"l A 1 L O ‘ -
Lug Set® | | ottt AR o |
vl {1 _nu_! | lerikup 4 | CE
Lug Side | i 108 ' __DO3/B |
O 8, A | -B i NG |
J ] | ‘s ODCR | ODCR LKUP 51 c.J J = Shear Component 10 1D crown
CW  CCW | |nitials l IS | P | | = L20N
Cyinder | l | | I . |
D [ 114 NA_ | 2285 | 1 .
ow cow | Tme | 45 45 | s kup 9 C.EF {
L8t | | ! ! | e
Tl |z - # | ler
E‘.: & [ ] ! —08 . .R4IUB._ 0DGR LKON . |
] i = —NA__ | 2044 4
X 'E | | =
= = Ws‘ QDCR ’ ODCR | ‘; _____ L?camurm_ | c.J J MConwbotm
I \ P, el RO Ok
' | | h ' | *
' ' i 45° LKDN
h[] | 1308 | NA | 2675 | |
g cow | Time w | e ; s kup O CEF
Lug Set # | | i | o || o e |
e | WA | 270 | | ;
I s < | o ! 80" LKUP 46 ee .
Lug Side | | | 105 | DO3I/B |ODCRLKDN
O B A | 24| ey
- = s/ ODCR ODCR l i ODCR LKUP g¢ cJ J-MW»DM
E T B —— —
i ) | —da2a | wA | 2088 | ' 4" LKDN |
Y o | Tme s a | lewe © | BoEF Indcaten 8 6
Lug Set # Start* 1
(12 | MNA | 2060 60" LKDN
X8| Date | 80" [ i ; 60" LKUP 46 { B,CE
5‘; _&_JJA_ 2044 —fl“g’fi,“ |-—m-‘ OOCR LKDN ' J = Shear Component 1o 1D crown and
Examners OODCR | ODCR ‘ CDCR LIKUP | _—
ow _cow | Initiaks | | | ] EL_..__,*:f,C'J W oo e BT R -
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45 LKDN . 80" LKUP » A - NO RECORDABLE INDICATIONS 0 - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP __ 14 = ODCRLKDN . B . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY M - WELD CROWN GEOME TRY
OO'LKDN . ODCRLKUP 3B . o\ ol EVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY ) - OTHER (SEE COMMENTS)
REMARKS: * H1 & H2 were scanned simultaneously
..’_/:_?r,?f
DATE

l

FOReM TN




SHEET_ LI o [C)

| SHROUD ULTRASONIC EXAMINATION
| DATA SHEET

REMARKS:

* H1 & H2 were scanned simJttaneously

GE Nuclear Energy
| (AUTOMA TED with Smart 2000 OD TRACKER)
= - SN, bt ol vmsctiin it el 5 gl = ki ot AR J
SITE: __COOPER oo<'”cco.. |PROCEDURENO.: UT-CNS-503v4 ____ |REPORTNO.. SRO1
UNIT: 1 (REVISION/FRRNO. 0 |DATASHEETNO. 5D-28
PROJECTNO.: 1FSCN l | CALIBRATION SHEET NO.: _SC-3THRU33
I
Weld ID: H1 ExamSurface: QD = Stroke: 40" = CrownWidth: _ ~15
Search Unit Separation (Front ToFront): _ *266" =~ Wo Location: * LKDN @ WELD TOE ON H2 -
LKDN | LKUP File Name
uucal Scan Search | Search t indexer and | Search Scan Resuits. T Comments:
No. i Data: | Unit Start: ‘wm IWI Disk / Side:  Unit de {See Legend) J|
; 3 T g T T i [
2 } .
O 0 | s | wa | _ams | | — L - |
ow cow | Tee | & | & | z | 45° LKUP
u-ns-ug | ; | f.f;-‘ |—IAAR | e o !
- " Date | co'_;‘ o { (80 LKUP 46 C.E |
Lug Sude { a "™ ‘ "Q%&"" _RO/B _ opoR LKDN |
. iwi'“‘é%cﬁ" | ’%ﬁ ODCR LKUP §4 €.J J = Shear Component to I crown
CW CCW | Infials ) o N Ny — e I P S EL Sl G il
Cylnder | i ‘ | . . J
L I_lnen_:”%“ 'Z?fs'?"" | Er 4 8.C.EF ;uu-mn
. ‘ . ‘
b wed | | |9 | _asn |V | |
|1 | NA | 2980 | St 00" LI
—Al_"Due | ® 60" | Q’LKUP 4€ B.CE «
Lug Side | | | __191._ _DRDO3IB {J=
0 | 290 | sa | aees e | ODCR LKDN  J = Shear Component 10 1D crown and
(Exammers| ODCR = ODCR ODCR LKUP §1 8.C.J | Indwation # 7
ow cow | ials | t | B X il TR o R L O
T 1 ‘
! | | I ‘
. ‘ 45" LKDN
] 1128 | _NA '
! cow | Time | @ e | o s |8 U 9 C.EF Vertical seam @ end of scan
Lvuuf | " ) o | Swt | 60" LKDN ‘
.__12__.{_3.1..1"_%7‘ ‘%”I 1 60" LKUP 46 C.E
uqsu.,ﬁﬁ! ’ | 105 | DQ3/B  ODCR LKDN
L - - OOCR LKUP | -
=24 i Bl Winll I IR ittt SO M oo ol
0] _JLQL_!_M__ _muT i 45" LXON |
S o Time ‘ 45 45 ’ —i 24 :w!“.m 43 CEF IWM.MOIW
Lug Set # "2 | _a180 | Start | ln'LKDN |
33 Dwte = 60 | 60 | i (0" LKUP 46 C.E i
5"; ﬂg_; WA | 3144 | 95 | REIUE . opcR LKDN |
Examiner's =
“2 A x  Bll Bl DO B s SO OO e SO
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45°LKDN . §0° LKUP an A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 = ODCRLKDN B8 - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O LKDN . ODCRLKUP .M .\ pel evaANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J

- OTHER (SEE COMMENTS)

PAGE: /°2 OF: /.j

FORM UTY) 55




ATTACH 2.3

_sheEr 18 of o]

T
0 ; SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
| (AUTOMA TED with Smart 2000 CD TRACKER)
SITE: __COOPER | PROCEDURE NO.._ UT-CNS-503v4 ‘mon'r NO:_SROY 00000
UNIT: A REVISION/FRRNO: O | DATASHEETNO: $D28
PROJECTNOC.: 1FSCN ' CALIBRATION SHEETNO.: SC-31 THRU33
Weid ID: H1 . ExamSurface: ____OD == Stroke: 40" _ CrownWidth: __  -~1§
Search Unlwwm ToFront): _ *266" ~  Wo Location: * LKDN @ WELD TOE ON M2
Lug / Cell Scan : Search = Search | Indexer l m“ ! Bearch Scan ? Resufts: Comments:
No. Data: ilmm; | Unh Start: M’“’_’}‘MI“: { Unit o8 l (See Logend)
| I - f
- —%,,?—i~—-'f—,:~ ~1§%’ | ; e © | B.CEF incication 8 &
Lug Set # A B | gy [ | s e '
34 aﬂ 1 60" —mw'.“ ) l 60" LKUP 40 l B.CE
'_LA’S& | - | peop —15&!“ | _DO3/B ‘mm [ J = Shear Component 1o 1D crown anc
B s “ODCR | ODCR | 0DC: LKUP §1 | B.CY | indhcation # 6
cw ccw | intats { " { _— ! _L'
p—— e —— ————————t—— i ~* e e e *'—- —————— ' R S —
e ] o BERLLS e | | 45" LXON | !
ow cow Tme "’ “ | ,; 45" LKUP ,‘ |
Lug Se# Tear T e wow | |
M e e 60" L |
Lug B ; —g—— | ———— | ODCR LKDN {
O O |eaween|coon ODCR - | ODCR LKUP |
CW COW | |nitials | !
' — 2 e * ! L E _.3 e ,_+ & - .
[E""‘.‘! | | ; gas'uon |
! 1 e e —— e ————- S— ] |
ow cow | Tme «° - | 48 LKUP @
Lug Set® | i ¢ =1 a0% LatDM | |
_NA_Dme W w { 80° LKUP |
Lug Sde | | |oOCRLKDN E
(] [ Examiners| GOSR ~ODCR = Sto@ | ODCR LKUP i
ow cow | Initials | ‘
- + ——— ——— ‘-——+—- — — SO——
8, "rf]"' ; I __| ; 45" LKDN
o w-} Tive } ey WEg T s we
Set # l |
Lug | g { - | - *l Start | 80" LKDN
_—NAMM” , | | 60° LKUP
() [J |Gameers| GOCR |~ OOCR | S QOCR LGP
ow cew | inftiak B . M= 1 § - 5 WIS i — il
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45°LKDN 80" LKUP 37 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUNTY
45°LKUP 14 = ODCR LKDN WPEoN B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
GO°UKDN . OOCRLKUP 38 . o ec evanT INOICATIONS - OUTSIOE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)
REMAFP.'S * H1 & H2 were scanned umhnoww
A , .I U2~ ?5
DATE
// 9
, .zzz: #-9-75T fuhlid PAGE: /5 oF: /5




0  EXAMINATION SUMMARY SHEET = REPORTNO.

- GE Nuclear Energy * _SRO2
PROJECT: COOPERRFO16 irnoceoune;_mgusms . REV: 0 _FRR: NA S
. SHROUD UTPROJECT IFSCN o —
1
SYSTEM: SHROUD ASSEMILY WELDS ‘ NA  REVLNA FRR: NA
WELD NO.: H2 ‘ _NA
J
CONFIGURATION: PLATE TO TOP GUIDERING N REV: NA FRR:  e—
NA
EXAMINER: T.ROCKWOOD  LEVEL: m il
COmr  Oer @ur Cvr
EXAMINER: C.MCKEAN  LEVEL: i e P —
EXAMINER: NA LEVEL: _NA._{ T [JLONGITUDINAL [ J OTHER NA

—e e

DATA SHEET NO.(S): mmausn&_____ CAL SHEET NO.(S): mmm

During the examination of the referenced weid, mmm.mmlGSCCMSCCdebytfnSmﬂMnymm'zma
TRI-MODAL search unit containing a 45° shear wave, 0D creeping wave and 60° refracted longitudinal (RL) wave

mw‘shnrmvenemeummmmmumanmmamm

The 60° RL recorded inside surface weid crown geometry and non-relevant indications
mooumwavermmmm:mmmdmmmy
Circumferential (L) dimensions were recorded in angular units  The conversion factor for linear urits is 1 65 inches per degree

‘msexamuonmsporbrmdomymmmmmwwmmmuhmmwm\g This examination was also performed
simultaneously with H1 weid

mexumwasmwumwmntrmmwmm.mmym,mmw.m instrumentaion
ines

The examination area that was interrogated by .l angles was 240 90° (66.9%) 119.10° (33.1%) was not examined due to the above referenced
obstructions

wmww I'l

kMH 4_-7? //// ’A’

GE REVIEWED BY 4

pace: | o //

FORM U ey 8




: NEDC Z2- [ ATTACH 2.3

SHEET__ O o ol
@ GE Nuclear Energy
Nebraska Publc Fower Distrot
Cooper Nuckear Station RFO16  Shroud UT Project 1F5CN. OctabenNovember 1995
Shroud Weld H2 Indication Data
Total Scan Length (Deg.) 240.90 Total Flaw Length (Deg.) 0.00
Totai Scan Length (in.) 38837 Total Flaw Length (in.) 0.00
Percentage of Weld Length Examined 66.9 Thickness (in.) 1.50
Percentage of Examined Weid Length Flawed 0.0 Circumference (in.) §96.33
Percentage of Total Weld Length Flawed 0.0 Inches per Degree 165

indication  Start End Length Length Max.Depth dax. Depth % of inttiating  Length Depth
Number Azimuth Azimuth Degrees inches  Inches Pos. Deg) Thruwall Suiface Transducer Transducer

Areas Not Examined by All 3 Transducers
0%to 15.56°, 64.9° to 75.5°, 101.4° to 115.5°, 164.9° to 195.5°,
244.9° to 2575, 284.9° to 295.5° & 334.9" fo 0° (Total of 119.1* Not Examined)

mmmmwmwmmmmum

Page_oZ of /[

Revision 0



NEDC 229/ ATTACH 2.3
2
.3 GE Nuclear Energy SHEFT<_ 0r O

Nebraska Public Power District
Cooper Nuclear Station RFO16  Shroud UT Project 1FSCN  OctoberNovember 1995

Shroud Weld H2

BEZZZS  Areas Not Examined

30
f*
’ / Lug Set Ref
\‘.\\‘ Hll'li:l::;;./H /I :
\ \ i "'”’/"“.‘/.

T LY i
\
\

NHIIIH\HH

.06

l(,'/ !
'/lm/
o

"'///‘/"

!

/
/

~

PageJ_of 1/



@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuciear Station RFO18  Shroud UT Project 1FSCN  October/November 1995

H2 - Actual Examination Coverage - 45S, 60L, & ODCr




TTACH =2

SHEET 22 of (O]

0 SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA Sy
(AUTOMATED with Smart 2000 OD TRACKER)
S et W e L e - 1 B “ie [ St
SITE: _COOPER . 'PROCEDURENO.. UT-CNS503v4 __  REPORTNO. SRG2
uNIT: 1 . |REVISION/FRRNO.. O |DATASHEETNO: SD30
PROJECT NO.: 1F50N i | CALIBRATION SHEETNO. SC-34 THRU 36
| I | i
Weld ID: H2 ExamSurface: _____ OD ~~~~ Stroke: 40" = CrownWidth: _ ~1§
Search Unit Separation (Front ToFront): ___ * 266" =~ Wolocation: * [KDN@WELD TOEONH2 o
I - r .1 R —
Lug/Cell| Scan | gearch | Search | \ndexer FI-“ | Sewech  Soan [ Results: Comments
No. | Data: jmm:)wm: [ S10"| Digk / Sicte: | Uit EL) ! (See Legend)
| | 1 | : a | CEF A
()| 9826 | 144 | A | ]“ LKDN ' !
ow cow | Time | 48 | 45" | 45" LKUP ; !
g Sus | Lo J ™ ’ ““&QF" "”Jm—m'umn % | C.& !
el -ig——"—d- " ! | 80° Liup ‘ |
Lug Side | | 108 | __DOIA | opor LKONSY c.J | J = Shear Component to 1D crown
r . 18 A . ‘ , :
O s |- ™ e
oW cow | Infats | ! |
e —— — — 1 e B S R e —— S— e
; T__ﬁ;‘n‘m,‘"_z“:‘_ { 7‘-%-“‘; I i“'m 46 C.E,F |
ow cow me | - o | 48* LKUP
g surs | | e || o | anse
¢ |12 | 38 | _am | Ser | !
s 1 60° 60° | | | 80° LKLP
Side | ' =
rl:‘n! ' | 265 | | —208 | ROIA_ 0DCR LKDN 51 c.J.6 J = Shear Component 1o 1D crown
e | s ODCR ODCR | | OOCR LKUP
cw cow | - | |
4 — e S— —— B e B S E———— — — —_———— -
» ‘,-_gwl;.._u_:..,, A f"LKDN % ‘ C.EF
J el ‘ . * | -
aueowi - 0 | iungs |Wuew |
uusﬂi sia 20 WA | "Star* | |¢ru<n~ an C.E
—i_ "D | @ [T @ ‘ | 80" P
Lug Sude 105 | DO3I/A | ODCR LKDN §1 c.d | 4= Shear Component 1o 1D crown
OB o Bk M | 00cR LkUP | |
ow cow | Initials | ! | {
= e PV g b o AT
D eS| A
- i { T T
“"‘"',__ua.__;'._mL, | | - ’n-uou “ C.E
-_!__-_; Date ' 80 { 80 I | 80° LKUP |
. 455 | oA | —198 | _DO/A ioocammu . | 4= Shear Component 1o 1 orown
N % OODCR | ODCR A& Swp '
, . | ODOR LKUP
ow_cow | m. .. | L. 1 . ATy — . ST Ny —— i
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45° LKDN 2y 80" LKUP Ty A - NO RECORDABLE INNCATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
%" lkuP ODCRIKDN 37 8. NON-GEGMETRIC INDICA TIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
GOLKDN 35 ODCRLKUP C - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H1 & H2 were scanned simultaneousiy
RN P S wa——— = ittt - s
VAP o129 B l) itedw  19.95
- LEVEL DATE ra— DATE
. Zy,_h .:ZZL'/L_‘i'__?_?'f é&\ﬂ“ _____ e /%J pace: 5 oF: //
- ik FOR TN




: SHEE_C4 o O
o { SHROUD ULTRASONIC EXAMINATION
GE Nuc/car Energy | DATA SHeET
| (AUTOMATED with Smart 2000 OD TRACKER)
| , — . v R
SITE: _ COOPER !nocmmno.:_m;cumxt..__ lmomuo _SRO2
UNIT: 1 | REVISION / FRRNO.: __0 |DATASHEETNO. SD-1 =~
PROJECTNO.: 1FSCN | {cumnon SHEETNO.: SC-34 THRU 36
| !
Weid iD: H2 Exam Surface: QD Swroke: 40" = CrownWidth: _ -15
Search Unit Separation (Front To Front): " 266" Wo Location: _* LKDN @ WELD TOE ON H2 i
! T SRy
Lug/Cell | Scan | gsemrch | Sewch | " u.“ Search  Scan Resuits: Comments
No. Data: | Unkt Start: | Unit Start: [Start® | 810" Dygk / Side: Unit B (See Legend)
. | “ C.EFG
U mas | sas | wa ‘ -
ow cow | Time | . | 45" LKUP
Lug Set # ‘ i | IAEL | o C.EG
e e
Lug Side | m | | , 5 | —ROA | oper LONST C.J.6 J = Shear Component 1o 1D crown
O B uees—obon— | —oion| 1 | ODCR LKUP ' ‘
ooW | intials | { | {
S g e O P 1 " YT B e
() |-9006 | 7ea | A | : 46" LKDN - f
ow ocow | Tme | . | L é | 45 LKUP 4
Lug Set # | | o | o LKDN 4o C.E !
— T De | & ll_ w0 ’ } 80" LKUP |
Lug Sdo | ! 105 DDA | QDCR LKDN 51 c.J J = Shewr Component 10 I crown
. !Afi‘f__zu__, A g -
ow cow | |
“l Intas ‘ _I _.T__.__“-__‘.. itmeraieiaiassdidiion PESISTETEEN st
| | ; 45" LKDN 46 C.EF
g == }#_,._ﬂ.‘!._. ‘%& ’ | 48* LKUP
uqs.m[ l —“ﬁ‘qr“"' a0 60" LKDN 46 C.E
T | o | 60" LKUP
Lug Side | .ﬂé | pas nA | 105 | _DOI/A  ODCR LKDN g1 c.J J = Shear Component 1o 1D crown
O |Examwers OODCR | ODCR | Swo' ODCR LKUP ‘
ow _cow | indials | st S TR o - bl LRI ol il
‘.m “ c.!.r
BT |
Lug Set# | | St | S v C.E
80" LKDN .
e e S o
Loy Sice ﬂ;' 955 | A | —I8 | _DOIA |onom st c.4 J = Shear Component to 10 crown
ow cow | Inflials | i : R J N RS g
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45° LD 1T 80" LKUP - A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _____ ODCRLKDN .__ 37 B . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OLKDN 36 ODCRLAP C - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H1 & H2 were scanned simultaneously




SHEET nglo

¥ \\N
477 | 9& um.mr

| SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
; (AUTOMA TED with Smart 2000 OD TRACKER)
: |
SITE: _COOPEFR o }PROCEDURENO JT-CNS-503v4 | REPORTNO.: SRLQ2 ==
UNIT: _1 NREVONONIFRRNO - I M ,mnm:nuo,__m
PROJECTNO.: _1FSCN }mmmu SHEEYNO.: SC-34 THRU 36
Weid ID: H2 ExamSurface: QD Stroke: 40"  CrownWidth: ___ -1§
Search Unit Separation (Front ToFront): ____ *266" ~ Wo Location: * LKDN @ WELD TOE ON H2
T ! T -]
LKDN LKup File | I
Lug /Cell |  Scan Search Search and Search Scan | Resuits Comments:
No. Oata: | Unit Start: um;”ﬂ"!”’i Disk / Side ’ untt a8 I (See Legend)
‘ [ % C.EF
00 oy |y | e
:::-l ’"féf‘”i'mj}“';wu@ 46 ! CE
i -1~ | | 80" LKUP '
Lug Side % 3 . ; __%L]_Mm:mmm i c.J J = Shear Component to 1D crown
ny -:"6%— “&i , ODCR LKUP ‘
oW CoW | inkals | { ‘ WL E N, P LT TN T, e W =l g R
! 1 | ? | e " f C.EF T
ﬁ O] |gmas | 1244 | A I b T
ow cow | Tme | 45° 45° ’ { 45" LKuP |
Lug Set # ‘ ! | gl | A8 “® | CcE
1@ MR | 1280 | A | Stad by ]
Lug Side o S e [ = | 105 | _Do3/A m.uw 59 c
- #i an s g | a8 - ‘oocnuwu .4 J = Shear Component 10 1D crown
ow initials * . 1 | | oy | 4
‘ 4 E e SV EESUSERS, [———— S S S
Uc"""‘j ]__111.9_ i % ‘ 45*LKDN 46 'T C.EF ;
- I f .
e gl e I e S L
: A ‘ '
e e sl -
S .4 e 88| oo [Swmoawys | R
o intials | i | St T tpi il AR 1 :
| ' !
B ms | g !—m—, | wuon ® | cer
. — 0 | 121516 | 45°LxuP
Lug Set # um | s '__%_ Start* J 00" DN 4 C.E
-nj 80" LKUP
o g _w___‘__m_.i 108 | _DOIIB | opcR LKDN 51 c.J J = Sheur Component 1o ID crown
O s| ODCR | | Stop
ow cow Inttats A 1 .,__,...|. l i ‘—--»4:{"&'“7“ S T, - ﬁ_J‘m_A A R ————
CAUBRATION dB mmnon RewLn LEGEND:
45" LN 1T 80" LKUP A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP . ODCRLKDN 37 8. NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
0"LKON B OOCRUWP . NON-RELEVANT INOKGATIONS F - OUTSIOE SURFACE GEOMETRY § - OTHER (SEE COMMENTS)
REMARKS * H1 & H2 were scanned simultaneously
M Zz ,M, J(gﬁj 15 ?s

5% paGE: 7 oF: //




ROV L2 L ATTACH 2. 3

SHEET_C o (O

o — - SHROUD ULTRASONIC EXAMINATION
GE Nuclear DATA SHEET
e (AUTOMATED with Smart 2000 OD TRACKER)
UHT s REVISION/FRRNO.: _ 0 | DATA SHEETNO.: _5D-33

Weid ID N2 Exam Surtace: (#]] Stroke: 40" =~ CrownWidth: _ ~1§5
Search Unit Separation (Front ToFront): __ *266° = Wo Location: * LKDN @ WELD TOE ON H2
| ALKDN LKUP [ Flie Name
Lug/Cell | Scan Sesrch Search Indexer and Search Scan Results Comments
No. Data: | Unit Start: | Unit Start: S0P Digk / Sige: = Unit a8 (See Legend)
]
‘ 4 C.EF
) | gose | ssas | wa P
ow cow 45° 45 45" LKuP
o | T . e
u 1R "%—; ] 60" LKUP
Lug Side 19.‘3—‘ -RMIB | opor LKNS | €4 J = Shear Component o 1D crown
o e -f%ﬂ"%‘g | ODCR LKUP |
1 il | 1' - R 7»“7'"'_“ oy “**H—'
* 46 C.EF
(] |03 | 1944 | nA | | bt ‘
Lug Set# | g (-—L—” - -asn wruon CE
MR 1980 | NA |
— Oute | &0 | | 00" LKUP
fgl‘:: I | hm_. i__mmu_ ODCR LKDN 51 | €4 J = Shear Component to 1D crown.
- - s| ODCR ; ODCR LKUP i
ow cow | inkmls | ! ol L 1 e e
1 - 1 1 R Ten
Cyinder | I | ( 45°LKDN 46 C.EF
_Ei=T R TR -
ow  cow | | 45° Lkup |
uqs-ui 2060 | wa | Swt |eoLKkDN 46 C.E
i | Date | 60 l“ N"—‘i 60" LKUP
Lug Side | ! nA | —105 | DOI/B | ODCRLKDN 1 c.J J = Shaar Component to (D crown
0w OOk | obeR| S | ODCR LKUP
cw  cow | Inltials A ke
46 C.EF
B0 ey - s
— T WRL L
Lug Set # .8 - Start* orLON C.E
23 __10.11 [ 60 60" LKUP
Lug Side ﬂ 105 | _DL3/B
2185 | NA | 2 ODCR LKDN 51 C.J J = Shear Component to 1D cromn
0 Exammnars | ODCR oocr | Sww J ODCR LKUP
| ow_cow | inkinks | i ———
CALIERATION dB: EXAMINATION RESULTS LEGEND:
" LN 1T 80° LKUP _ A NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°IKUP ______ ODCRLKDN .37 B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OLKDN 38 ODCRLKUP ¢ \on RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
— —_— — ——— —_— -
REMARKS: * H1 & H2 were scanned simuftaneously

. ———

M- ? |
DATE

%f J PAGE: &5 oF: //

S Y ——

pdl B = ufif Tl
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FORM UTYE WY




ATTACH

: SHeET_C 1 0r_LO)

o SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
| (AUTOMATED with Smart 2000 OD TRACKER)
' i ., ! sesioth. BTN
SITE: __COOPER {nocmuu NO.. UT-CNSS03V4 | REPORTNO. SRO2 e
UNIT 1 ;m/mno.. i - A it DATASHEETNO. SD3¢
PROJECTNO: 1FSCN | CALIBRATION SHEETNO.: SC-34 THRU 36
| o
Weld 1ID: H2 ExamSurface: __ OD ==~ Stroke: 40" = CrownWidth: __ ~15
Search Unit Separation (Front ToFront): ___ "266° = Wo Location: * LKDN @ WELD TOE ON H2
KON | LKUP [ File Name |
No. Data: | skt Start: | Unit Start: le Dis# / Side: ; Unit a8 (See Legend)
| - “ C.EF
(] | a121 | zaa | A | , —
ow ocow | Thme | & ' 45 ‘ | 48* LKUP
24 —m—-l—mn. - -—m.rL'i s ! il !qrucw
Lug Side . | —l R | — | ODCR LKDNS1 CJ J = Shear Component 1o 1D crown
N .-‘%&ﬁ' | —%%ﬁ'l | ODCR LKUP
oW OOW | initigis | |
i’ j’ o w __——+ s —
O | g1 | 2300 | s | |euDn it
oW cow Time | 45 @ | | | 45 LKUP
1 | 260 | A | , ‘
28 “Dete | 8 | &0 ; 80" LKUP
Lug Side ' r ! ‘ - 195.,._- _RO/EB | ODCR LKDN 51 C.J J = Shear Component to 1D crown
U @ ganmers Gock | ook | M | | ODCR LKUP |
21— il Wl R I s NS
T T { -
Oylinder | ! [ \
) !“?E.g |24 _MA' qua:w L C.EF
ow  cow | | * | @ | 45" LKUP
Lug Set # I " ! | e |80° LKDN 46 C.E
i o l _%l ; 60" LKUP
Lug Side | ( _ | 105 | D03/B  ODCRLKDN 81 c.J J = Shear Component 10 1D crown
S BB e e e
ow cow | inltials | | N ol T L - e
! {
3‘5 12 B | & UDN ® C.EF
-l I e T
12 | 2060 | NA r o' LoN 46 "
—17 Date | C O | f 80° LKUP
- | 2085 | _ya | —208 . DG/B_ opcR LikDN S .4 J ® Ssar Companent 1o ID crown
ow cow | inials | | | R i - H
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
W UDON 17 e KUP . A - NORECORDABLE INDICATIONS 0 - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
a5 kup ODCRIKDN .37 _ 8. NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
wm—"‘l" ODCRiKUP . C - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTE)
REMARKS: * H1 & H2 were scanned simultaneously
e e s —————————— ——
1-9.-
DATE
|
"{% PAGE: ,9~or:L/,
i PO LY




NEDC >[I/ ATTACH 2.3

Z @)
o SHROUD ULTRASONIC EXAMINATION
‘ GE Nuclear Energy QATA vy
: (AUTOMATED with Smart 2000 OD TRACKER)
[ | N
SITE: __COOPER : | PROCEDUTENO.. UT-CNSS03v4 | REPORTNO. SR2
UNIT: _ 1 'MIFRRNO.: 0 | DATASHEETNO.: _SD-35
PROJECT NO.: __1FS5CN i CALIBRATION SHEETNO.: _SC-34 THRU 36
Weid ID: H2 ExamSurface: . _OD ==~ Guoke: 40" =~ CrownWidth:  ~15
Search Unit Separation (Front ToFront): 286" = Wo Location: * LKDN @ WELD TOE ON H2
Lug /Cell |  Scan ]V Search uw,, Indenes mn Search Scan Results Comments:
No. Data:  Unit Start: |Unit Start: 'SWAT" / S100° Digk / Bide: | UK at (See Legond)
- | i w uon % o8
ow MW Tune = 45 "- 45" LKUP
Lug Set 8 | —— [ | on C.E
—22 " Dete | &0 i !ur"i L 60" LKUP
Lug Side ..ﬂ.&g_ D3 ODCR LKDN 51 cJ J = Shear Component to 1D crown
O >3 | 8|
8 et W e oo e |
. 1 T -
!
- | 1 l . 4 C.EF
T e me w ko
ow cow | | 45° LKuP
e ’ | | | o 4 e.e
e b il I -
e L2 | | | 105 | D88 | opoRixon 1 c.J J = Shear Component 1o ID crown.
0 | 2965 | _NA_ | “gip
L - E:-w.i ODCR | | Eocnu(w
e - -
0] l 7 I 3044 l __&A._I 45°LKDN 46 C.EF Vertical seam @ end of scan
ow  cow 'IFS | - | - | . asp | &Ue
Lug Set # ] | Sttt | T 80° LKDN 46 C.E
0 A
2 "%’""‘%‘"l‘“&““ 60" LKUP
[L:'I' ._g_;_i_mw ! v-_NA_,..I %eb_ - Do/e mt::‘" C.J J = Shear Component 1o 1D crown
ow Intiats ! .
% a1 | s | e & LON C.EF Vertical seam @ start of scan
ow  cow - ' v o | _imss: |4 ue
Lug Set & . : Start” o LDN 4 C.E
33 | Date 0 | 00" LKUP
5-: 355 NA | ._JQL-.’_ | —RBIE | opoR LKDN 51 c.J J = Shear Component 1o 1D crown
s ODCR OOCR
o son | biws | | | Pa——— i b L
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
"lm.__.u__. 60° LKUP T A . MO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
A5°LKUP ___ ODCRLKDN ___37 = B . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O LXDN 35 ODCRLKUP (. \onRELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H1 & H2 were scanned simultaneously
; | ya - s ———
) T ,ILJ:HF 11-9 ¢
LEVEL DATE DATE |
~ L’;Ziq ue Mﬁ pace: 70 of: //
3 0 REV _DATE | FoRM AN )




o NEUL LLZoUATTIAG e 3

SHEET_29__ or_[O1

: SHROUD ULTRASONIC EXAMINATION
GE Nuciear Energy DATA SNesT
(AUTOMATFD with Smart 2000 OD TRACKER)
T i o
SITE: _ COOPER I gnoceouaz NO.: UT-CNS$03v4 __  REPORTNO. SRO2
UNIT: 1 im:mm.: 0 DATA SHEET NO.: _SD-36 ,
PROJECT NO.: _1FSCN | ‘cnmmu SHEETNO.: _SC-34 THRU 36
| -
Weid ID H2 Exam Surface: 0D Stroke: 40" = CrownWidth:  _ ~15
Search Unit Separation (Front ToFront): 266" = Wo Location: * LKDN @ WELD TOE ON H2 . =R
No. Dats: | Unit Start: | Unit Start: I $100°| Digk | Side: | Unit gk (See Lagend
{ _—
aer ‘ “ C.EF
RIS e
ow Ccow
“"‘"'l ﬁ‘_ S - P C.E
Lug Side | 105 | DOEB | opor LKONST c.J J = Shear Component to 1D crown
O 8 (s || ™ cooRiae |
OW CCW | initials | | ! 1
cru- | | ! 1 1 Era —
ow ceu‘ Time . 45° 45" LKUP
Lug Set# | | s | 80" LKDN
Lug Side | ODCR LKDN
O O |Gamiers| coch~ | ook | ' ODCR LKUP
oW oW | inkisls § LA LY. o LAY,
v ol Ve | W ——'3'_; 45" LKUP
Lug Set# | | Slar’ 60" LKDN
—NA_"Date | @ | & 60" LKUP
Lug Sude o OOCR LKDN
O O *e-u'-m OOCR OOCR | Swp ODCR LKUP
ow cow | Inftials e -
[J I 45° LXDN
o ea-l Toe L o 4" LKUP
Lug Set s Start® p—
Lug Side | . ODCR LKDN
(] [ |Exammers| OOCR | ODCR A %P COCR AP
cw cow | intials - P BT S 1T,
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45° LKDN 17 60° LKUP . A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP ____ ODCRIXKDN 37 _ B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN 35 ODCRLKUP .  \ouRElEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * H1 & H2 were scanried simultaneously
PAGE: // OF: //
o R LT




- NEDU L2/ ATTACH 2. 3

g SHEET._. o O
i |
. EXAMINATION SUMMARY SHEET @ REPORTNO.
O GE Nuclear Energy | | _SR03
PROJECT: COOPERRFO18 PROCEDURE: UT-CNS-503v4 ... REV: 0 FRR: NA
_SHROUD UT PROJECT 1F5CN -
S“TEM:__S.HBQUDASSEW-S————A I _MA‘.._.__.-A._..A.,_.m uv:_M m AM
WELD NO.: H3 - NA
NA  REV:_NA FRR: NA

CONFIGURATION: TOPGUIDETOPLATE

COwMr et @ur Cwr

|

|
EXAMINER: T.ROCKWOOD  LEVEL: ]L

i

EXAMINER: C.MCKEAN LEVEL: I Sopa B CIRCUMFERENTIAL
EXAMINER: _NA LEVEL: __N.LA__ | . [JLONGITUDINAL [ J OTHER NA
DATA SHEET NO.(S): sDO1 THRUSDO8 ' CAL SHEET NO.{S): sc-01 mmLsc:cn .

=i —_——— e L e T T e ———— T = e e ——

mmmmmwhmmm(e)mmmmossccmsccmmwmmnmmwm
a TRI-MODAL search unit containing a 45° shear wave, OD creeping wave and 80° refracted longitudinal (RL) wave

Tt 2 parameters for these indications are on the following page

The 45° shear wave recorded inside and outside surface weku crown geometry and non-relevant indications along with the indications referenced
The 60° RL recorded inside surface weld crown geometry and non-reievant indications along with the indications referenced.

The OD creeping wave recorded non-relevant indications and inside sunace geometry along with the indications referenced

Circumferential (L) dimensions were recorded in angular units. The conversion factor for linear units is 1 55 inches per degree

This examination was performed from the piate side only due to the configuration of the top guide support ring

This exam was limited to the areas scanned due to obstructions from the guide pins, core spray downcomers, and shroud lifting lugs

The examination area that was interrogated by all angles was 287 55° (78.9%). 72.45% (20.1%) was not examined due to the above referenced
obstructions

Tt | 'S 73@ ol

: : DATE OAYE
M___ I‘T /’ ” LA ﬁ%ﬂ %ﬂ?{f f PAGE: | _oF: /14
. T

GE REVIEWED BY LEVEL

FORM T 06 R 8




NEDC Z2-LILATTACH . 2.3,

@ GE Nuclear Energy

Nebraska Public Power Orstnct
Cooper Nucikear Station RFO16  Shrowd 1T Prggeot 1FSCN - Octaber/November 1965

Shroud Weld H3 Indication Data

Total Scan Length (Deg.) 287.5% Total Fiaw Length (Deg.) 427
Total Scan Length (in.) 44541 Totwl Flaw Length (In.) 66.19
Percentage of Weid Length Exemined 788 Thickness (in.) 150
Pavcentage of Examined Weid Length Rawed 149 Clrcumference (in.) §57.63
Percentage of Total Weld Length Rewed 19 inches pes Degree 158
indicstion  Start End Length Length Max Depth Max. Depth % of iniSating  Length Depth
Nymber Azimuth Azimuth Degrees Inches inches Pos. (Deg.) Thruwail Swfsce Transducer Transducer
1 6404 66831 .27 382 041 65.59 273 IDNear  345° Shoar 60° Long
- 7505 79.38 433 am 073 77.02 4.7 IDfNear  45° Shear 60° Long
3 11493 12001 5.08 787 082 "L 413 iDVNear  46° Shear 60° Long.
4 129.51 13480 529 8.1% 0.60 131.55 40.0 iDiINear  45° Shear 60" Long
-8 188.75 17047 1172 18.15 0.69 167.10 48.0 ID/Near 48° Shear 60" Long
€ 22458 22122 284 4.09 0.39 226.12 8.0 ID/Near 456° Shear 60° Long
7 30888 31404 5.16 7.99 0.58 311,08 87 ID/Near 45" Shear 60° Long
-8 33354 3978 §.24 087 0.54 334.91 360 iD/Near 45° Shear 60° Long

** Length sizing of indications #5 & #8 are restricted by the limitation of the core spray downcomer.
* Deepest flawed ares found.

Areas Not Examined by All 3 Transducers
0" fo 15.60°, 169.40° to 184.20°, 284.90° to 296.60° & 338.65° to 0° (Total of 72.45° Not Examined)

LUmitations: Core Spray Downcomers, Guide Pins, and Lifting Lugs

Page of 14-
Revision 3




® GE Nuclear Energy

Nebraska Public Power District

Cooper Nuclear Station RFO16  Shroud UT Project IFSCN  OctoberNovember 1995

H3 - Typical Flaw Indication © 77.02 Deg. .73 In. Max Depth

\_/'/

Top Guide Upper)

’//’\\

- r:,mi




NEDU o LUATTACH <.

SHEET._ D20 _ OF IOI

ULTRASONIC SCAN DATA PRINT SHEET
(AUTOMATED WITH Smart 2000)

'n Hlf Path | Ay 1652

1859 in | Half Path

Inciication # 2 on the ID below the weid

SITE: COOPER  UNIT: 1 PROJECT NO.. 1F5cN  REPORT NO.: SR93
WELD NO.: H3  SEARCH UNIT:&°RL _____INDICATION NO.: 2 PAGE: "/ OF: /.71

FORM UT 1) REY 1




@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuciear Station RFO16  Shroud UT Project 1FS5CN  October/November 1985

Shroud Weld H3

EEEEEE  Areas Not Examined
_ Indication Areas

;':‘/;R
A
Z0 "
zei’ﬂ
.‘g-;}is

"
&

Overhead View of Shroud

N
L §

! ‘Q-
~

Page_f_m_/_?/




@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuclear Station RFO16 Shroud UT Project 1IFSCN  October/November 1995

H3 - Actual Examination Coverage - 45S, 60L, & ODCr

s AR
0
vl \
/| g8
: -
op Guide (Upper) Plate (Lower)
Inside Surface



S NEDCIZ|TIATIACH 2.3

o SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
[ el
SITE:  COOPER !Pnoceounz NO.: UT-CNSSOJV4 ~__ |REPORTNO. SROQ3
UNIT: 1 'REVISION/FRRNO: O | DATASHEETNO. §DO1
PROJECTNO.: 1FSCN i CALIBRATION SHEETNO.: _SC01 THRU 06
|
Weld ID: H3 Exam Surtace: QD _ Stroke: 35" CrownWidth: 10"
Search Unit Separation (Front ToFront): _ NA = Wolocation: (KUP@TOES 2"DOWNFROMTOE
1 -
LKDN LKUP Flie Name
No. Date: | Unit Start: |Unit Start: [S1rt® / S0p°| Digk / Side: | Unit ag (See Legend)
Bﬁ- l 45° LKDN
e ey b ues S C.EF
Lug et | B~ e P
. ——%9-—! 60 LKup 49 CE
Lug Sude | ‘ L 08 | __DMRIA | opCR LKDN
L ® !z‘%{;‘%ﬁ' | ™ | ODCR LKUP 8 | €9 J = Shear Comp:nent 10 1D arown
o o | ‘ y | A ! ’ : 4 i
P ) ' ; { g |
| A IR I e
ow cow Tme | 4 | 48 ' AT T EF
| | L Asi
Lplus | - 60" LKDN
4 1 } 60 LkuP 49 C.E
Lug Side RO2IA | oDCR LKDN
9 5 QDCR LKUP 85 c.J J = Shear Camponent 1o ID crown
‘ 45° LKDN
e Ll I " 45 c E F
oW cow | 45* LKUP .
Lug Set # —R 60" LKDN
il 00" LKUP 4 C.E
Lug Side | DO2/A | ODCR LKDN
|
9 2 | ODCR LKUP 5¢ CIJ,_W,___ ‘i._s_.:caw”om
> i o | mss wuw % C.EF
Lug Set # Start*
3028 | NA | 450 | 60" LKDN
= e | e o0 LKUP 4@ C.E
ey = !-__QAA__I —19Lm. RRIA | opoR LKDN
Us °| | Blacoal DEEEINS T S G
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45 LKDN 80" LKUP _ar A NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
4°LKUP __ 14 ODCRLKDN B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
ODCRLKUP 38 . | ue EVANT INDICATIONS F - OUTBIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
U ——————————
1-9. 5%
DATE
/@ié!  eace: 7 or /¥




SHEET_3 7 of_LO|

SHROUD ULTRASONIC EXAMINATION

GE Nuclear Energy DATA SHEET
(AUTOMATED wlth Smart 2000 OD TRACKER)
T Loy B e ket
SITE: _ COOPER |mcenuazuo UTCNS-503v4 !monuo o -
UNIT: 1 ,m:mno ..... R fmumuo T R,
PROJECTNO.: 1FSCN 1 rmmu SHEETNO.: _SC-01 THRU 06
1 - | o P
Weld 1D: H3 Exam Surface: o0 Stroke: 35" ~~ CrownWidth: __ ~10"
Search Unit Separation (Front ToFront): ___ N/A = Wo Location: LKUP @ TOE & 2" DOWN FROM TOE
u.l“l Search Search. Indexer - Search Scan Resutts Comments:
el | owa Unit Start: | Unit Start: SWt' / S100° Digk / Sige: | Ui @ | (Seslegena) d
l 1
a"" . 45° LKDN
jut m,—#_m-w——%——w—%‘.—I g | BCEF Inchcation # 1
Lug St ¢ ‘ ’ l i || o o
7 _Tl.m__x_%_ 80 wr © B.CE
Lug Side | i | T&L _Do2/A | | ODCR LKDN J = Shear Component 10 ID crown and
L. ?%?“%%ﬁ‘ “‘8“ oocau(upu | 8.C4 indication ¥ 1
F“' et ; L '
— | T —— e S R ——— e -
ﬁ O | | oa 858 ! |46°LKON
g |- ' 48" Lxup 45 B.C.EF Indication # 2
7 T 80° LKDN
80 LKUP 49 8. CE
ODCR LKDN J = Shear Component to 1D crown and
ODCR LKUP 8§ B.C.J Indication & 7
45° LKDN
| 48* LKUP 45 | B.CEF Indecation # 2 continued
| 60° LKDN
60 LKUP 48 B.CE
OOCR LKDN J = Shear Component to ID crown and
ODCR LKUP 55 B.C.J indication § 2
45° LKDN
wuur ® C.EF
60" LKDN
60" Lkup 4@ C.E
Lug Side | ODCR LKDN
Oow s ODCR | ODCR | Swp' :
R | i 1 OOCR LKUP 65 €y Shear Componant wﬁmﬁﬂ
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45° LKDN 80" LKUP 3t A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45° LKUP 14 ODCRLKDN __ - B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN

- NON-RELEVANT INDICATIONS

F- Gﬂﬂli SURFACE GEOMETRY J

OTHER (8(.5 COMMENTS)




: sueer_37  of_LOL

O SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
J‘ (AUT OMATEDV l_vl!h Smart 2000 OD TRACKER)
SITE:  COOPER gmcewunom&umu | REPORTNO. SRO3 _ . )
UNIT: 1 | REVISION | FRRNO.: 0 | DATA SHEET NO.: _SD-03
PROJECTNO.: 1FSCN | ' CALIBRATION SHEETNO.: SC-01 THRU 06
Weld I1D: M3 Exam Surface: OD ~ Stroke: 35" =~ CrownWidth: _ ~10"

Search Unit Separation (Front ToFront): ~ NA ~~ Wo Location: LKUP @ TOE & .2° DOWN FROM TOE
LKDN wXuP Name

WI“[ Scan Search Search | indexer m- Search Scan Tl Resufts: Comments:

| D Unit Start: WM:P.”" Disk / Side: Unit a8 | (See Legend)

| i 1

0 | | - |

® o1 4 gy e | G.&F

| |
Lug Set # | | |~ |~ " 80" LKW ‘
1 38| — t e @ | CE

l | 108

" | |
. | | | | ! !
“"""[‘EM A | soeq | 295 | DOZIA_|oooR LKkoN | | 4= Shear Component 1o 1D crown and
Ll ® giners OOCR | ODCR | O |ODCRLKUPSS | B.CJ | Indication # 3
oW COW | |nflials | e, S . | i
| [ |ge | ma | 188 '
— m‘ ime ‘ a5 ‘ 45 ‘K 0 2 45" LKUP 45 [ B.CEF :uuutmnm
Lug Set # | | “stan® | | 80* LKDN | \
|08 @ NA | 1150 |
13D | &0 | e | | 80° LKUP 49 | B.CE |
L 0o ‘E%_} A ' 114.4 l -19-5. | R02/A__ | ODCR LKDN i | J = Shear Component to 1D crown and
O 8 s ODCR | ODCK Sop ODCR LKUP g5 | s.c.s | ingiostion 8 3
ow cow | intiels | SN i R, bt W RSCERNT
- | ‘. ! l
|
3 ' 0
[ 1029 1280 60" LKDN 1
— ’l} } 0 ! 00 Lkup 49 | B.CE .
#3& L%J-_‘HL- | .- 1244 I '—,‘Q’!“m. o .‘_D:R.LA_ ODCR LKDN I |J'8MCo«wloIDmomnm
L @ Exammers| OOCR OncR | 1 ODCR LKUP 55 | B.cy | ini.ation # 4
ow cow | Intials | | 1 il l SRR, | IR il A S P,
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45°LKDN 80" LKUP _ar A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
A5°LKUP 14 ODCRLKDN B . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY

OO°LKDN . JDCRLKUP 38 . . o oc cVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)




i sHeET. 29 oF 0|

0 ; .JUD ULTRASONIC EXAMINATION
A ks | DATA SHEET
% (AUTOMATED with Smart 2000 0D TRACKER)

| |

SITE: _ COOPER PROCEDURE NO.:  UT-CNS-503V4 | RFPORTNO.: SRLO3
UNIT: 1 REVISION /FRRNO.: O DATA SHEETNO.: _SD-04 - ol
|
PROJECTNO.: _1FSCN 1 CALIBRATION SHEETNO.: _SC-01 THRU D6
ok
Weid 1D: H3 ExamSurface: QD = Stroke: 35"  Crown Width: SSUBIE . [ AR
Search Unit Separation (Front ToFront): __ NA  Wo Location: LKUP @ TOE & .2" DOWN FROM TOE
T i
LKDN LKuUP Flie Name
UI’C‘I Scan | gearch | Search Indexer ‘ and | Search Scan Results: Comments:
No. | Data: | une Start: |Unh Start: SN /S0P Digk ) ige. | U a8 | (See Legend)
1 | 1
— 45" LKDN
i .| NA | 1356 | l CEF l
ow  cow me O 45° a5 Leup 4 )
g sets | 1 l | e || o
1029 | NA | 1360 |
__..JL_J‘ T e & ( |60 Lkup 49 C.E g
unsn-nz%’ | e ,‘_sl&i,_ RD2/A | oper LkDN
e ol | O ODCR LKUP 85 .4 | 4= Shear Companent 1o I orown
oW cow | Ind@s ! |
— ¢ - — + et e e A —
\ ‘ ‘ s ‘
O meow me eve & | cer
ow cow | | | 45° LKupP
minad 1028 ‘ NiA ’ - Start* » 60" LKDN
.._ﬂ.__"" - T 800 ) 60° | ; %"m 48 C.E ;
Lug Side | | | 105 | DORI/A | 0ODCR LKDN ‘
SN B [ NA_ | 1444 g |
. s OOCR | QDCR ODCR LKUP 8§ c.J | J = Shear Component 10 1D crown
W CCW | inkimks | | | 4 R | e i 1
r —— ' B - ' - el & FEipi e
- ;_%21—._ T s E i“:.':\;.: 45 B.CEF I‘mmu remarks
| b | e )
w—e| | | |l | e jis
|._ore NA | 16860 | |
N TR e | ! (60" LKUP 49 B.CE :
| | |
Lug Side | | 150 | _Dg2/A | ODCR LKDN | J = Shear Component to ID crown and
B 1544 | . ‘ |
D ‘ b mlj % OODCR Stap | [mms B.CJ Indication 8 §
cw m] Intiels J | | | o= "
! § T I |
1 _m.n__l_m_l | 45" LKDN
L } Teme | 45 L F
ow cow ’ i | ' ——J_-_ '__m_u‘ 45" LKuP 43 B CE i
e | v 80° LKDN
L e } 60" | ] 00" Lxup 48 B.C.E !
iug Side | | WA | 1830 _...J.Q&;_ | DOUIA ODCR LKDN |
O®| & ODCR OOCR - [ ODCR LMUP 50 5 | B.CJ J = Shear Component 1o ID crown
ow _cow | | 1 ) I (il isaige i soponliL N T oot i ¥ b i i AT
CALIBRATION dB8: EXAMINATION RESULTS LEGEND:
&5 LKDN 80° LKUP " n A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISTONTINUITY
45° LKUP __14™ ODCRLKDN ______ B .- NON.GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
GO°LKDN . ODCRLKUP 38 . o oc cVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * Lngth sizing Indication # & restricted by core spray downcomer limitation

** Lug Set 21 had a reference gain of 18dB

PaGE: /0 oF: ZZ

PO LS R

TTACH <



NEDC Lo T/ATTACH 2.3

: | SHEET__0_ of O]
0 | SHROUD ULTRASONIC EXAMINATION
|
GE Nuclear Energy DATA SHEET
i (AUTOMATED with Smart 2000 OD TRACKER)
By ’ e
SITE: _ COOPER o ' PROCEDURE NO.:  UT-CNS-503V4 | REPORTNO.: _SR-3
UNIT: _ 1 REVISION /FRRNO.: 0 | DATA SHEET NO.: _SDO5
|
PROJECTNO.: _1FSCN_ . l CALIBRATION SHEETNO.: SCO1THRUDS
|
Weid ID: H3 ExamSurface: ______OD ~~~ Stroke: 35" = CrownWidth: __ ~10"
WWWFM“M S Wo Location: LKU® @ TOE & .2" LOWN FROM TOE
Unit Start: /100" Disk / Side: | Unit ® (800 Lagend)
|
‘ 45" LKDN
j'—z%-z—‘ a5 kP 4 C.EF
| —0 A8
| ! Stant* 60° LKDN
| i { 60 LKup 48 C.e
‘ I ig;Q — | —ROIA | oper KON
% | ODCR LKUP 50 5§ ; c.J J = Shear Component 10 1D crown
: o +— . B 4
212 ’ | 48° LKON i
| 45" ‘ | ‘“-W 43 | C.EF
e | 23
| 2938 ! Srt* | 80" LKON
80 | | 60" Lkup 48 C.E
‘ ._m-!‘__ _RO1/A 1OMLKDN
‘oocn"[ g | | ODCR LKUP 50§ LC‘J J = Sheer Component 1o 10 crown
B—— | - _+ - -
{ { ‘ .
. ‘ | agey |euee 43 | BCEF Indication # 6
s | St 60° LKDN |
| e | ! 60" LKUP 48 B.C.E
,% ] . |~-BQ1/A_ | ODCR LKDN J = Shear Corponent 10 1D crown and
1 | ; ODCR LKUP g9 5 B.C.J Indication # €
2342 | ’ 45" LKDN
a5 ‘ ! wuw O B,C.EF
e | | 80" LKDN
60" ‘ | 80° LKUP 48 B.CE
—zmp | —8_ | _DAUA_. opor Lxon
ODCR Stop
l ’ wCRLKUPGOS | B.CJ J-Mc«vwloom N
EXAMINATION RESULTS LEGEND:

- A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP __ 18 ODCRLKDN B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN . ODCR LKUP  — C - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J « OTHEK (SEE COMMENTS)
— e T T

REMARKS
m. Y STy pam—— o ——
e A "-9.9¢ |
INDEPENDENT/ REVIEW DATE
L 1975 A ZAT
UTILITY REVIEW




o DO LUATIACH 2.
- sueer Lo (O

0 SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
r J
SITE: _ COOPER | PROCEDURE NO.: UT-CNS-503V4 | REPORTNO.: _SR03
uNIT: 1 !m/mm; 0 DATA SHEET NO.: _SD-06 "
PROJECTNO.: 1FSCN { CALIBRATION SHEET NO.: SCO1THRUDS
|
Weild 1D: H3 Exam Suriace: 0D Stroke: 35" ~ CrownWidth: __ ~10"
Search Unit Separation (Froat ToFront): ____ NA = Wolocation: (KUP@TOE& 2’DOWNFROMTOE
1 LKDN LKUP | Flie Name
Ll.l“i Scan Search Search | Indexer aned Search Scan Results Commentr:
No. | Data: | yUnistart: |Unit Start: I/ S100" Digk / Sige: | U ae (Ses Lagend)
| i
B0 o | wa | zez  ai e
ow cow | } 45 45* l & e 8 . E,
u.uol ‘ ' I L AN 60" LKDN
u _Im‘—i ——M—-w E - 80° ,-,1 ’ 80" LKUP 48 C.E
Lug Side | | , L85 | __DROUA | opCR LKDN
g 535 . —%ﬂ“—% i ODCR LKUP 50 .6 ‘ c.J J = Shear Component 1o ID crown
| | 4! — e - - — — - ——-t
a (] |22 | wa | 2088 | adle
ow cow | Time “ | & ‘ w up 9 C.eF
"“'“"f l f 'ﬁ:“ | - 80° LD
2 “__um- _NA Jg.n l e A
Lug Swe ' 1 | 105 | _DO1IA ODCR LKON
‘ J N 2444 .
E : *| oocR | ~0oc - | ODCRLKUP 80 | C.J J = Shear Companent o 1D crown
| | f e 45° LKDN T =0}
ﬂr';_- | NA | 2956 l
ow a; %ﬂ L 45° -y 'l :x 43 C.EF
60° 60" LKUP 46 C.E
1 OOCR LKDN
_% | OOCR LKUP g | €4 J = Shear Component to ID crown
| 2086 | 45" LKDN
wur © C.EF
80" LKDN
00" Lkup 48 C.E
- | OOCR LKDN
ODCR LKUP 50 c.J J = Shear Component to 1D crown
PR SSENERREE
EXAMINATION RESULTS LEGEND:
D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
E - INSIDE SURFACE GEUMETRY M - WELD CROWN GEOME TR
F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
SR ———— S— - ,{
------ — — -—
1-9. 95
DATE |
MZ il PA&:_.’.{_’?. OF/_/
M { FORM T R




O SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
1
SITE; _COOPER PROCEDURE NO.. UT-CNS803V4 | REPORTNO. SRO3
UNIT: 1 REVISION /| FRRNO.: 0 DATA SHEET NO.: __SDO7
PROJECTNO.: 1FSCN CALIBRATION SHEETNO.: _SC-01 THRUDE
Weid ID: H3 ExanSurface: QD = Stroke: 35" Crown Width: ~10"
Search Unit Separation (Front ToFront):  NA =~ Wo Location: (KUP @ TOE & 2" DOWN FROM TOE.
: |Unit Start: [Start” / S10p°) Ok gide: | UM i (See Legend)
!
| 45" LKDN
._m,_i_m_ | 2186 | I"l” o C.EF
| st |
| Stan® 00" LION
0 | 00" kP % C.E
| 98 | —R4LA_|aooR  xoN
\ iODORLKU’GO j c.J J = Shear Component 10 1D crown
R Gl . T T T
| | ‘ntm-
45° LKUP 43 C.EF mﬂlmmlwhmd
| —T&T' [ | oo Liow for start of data
' ; 80" LKUP 46 CE
Lug Side | 108 | _Do1A | oooR Low
9 ‘g; Sy ] ODCR LKUP 80 cJ J-MWmem
- sl ! | 45" LU 43 | B.CEF indication # 7
Lug Set# ! - |— R | o N I ;
e | 80" LKUP 46 | B.CE
Lug Side .10 -‘__A;_.D:ﬁllA_Jm‘UQN J = Shear Component 1o 1D crown and
L . - ODCR LKUP g0 B.C.J Indication # 7
ow  cow PR, L LS. B
» , 45° LKDN
= ‘ ] s | eue O C.EF
Lug Set & Start* | e0r LON
—a | o LKUP 46 C.E
Lug Side | 105 | _DOUA
e e o o
ow_cow | s N it Bl oy p———— |
EXAMINATION RESULTS LEGEND:
45" LKDN i A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45" LKUP B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRYV M - WELD CROWN GEOMETRY
60° LKDN = € - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS) ]
REMARKS:
DI S — B o B
AL 1029%
LEVEL DATE
] CA 25 M s . bt | wace 3 on. /Y
. —SE REVIEWER BY LEVEL ___DATE _ | UTILITY REVIEW 1 vowme T 0




GE Nuclear Energy

SHROUD ULTRASONIC EXAMINATION
DATA SHEET
(AUTOMATED with Smart 2000 GD TRACKER)

SITE: __COOPER
UNIT: 1
PROJECTNO.: 1FSCN

'8

i !mm.:_umumuﬁ o
' REVISION / FRR NO.:

e e e

imoamo e e
imnmtuo e 0
CALIBRATION SHEET NO.: jcmmaum_

i

0

WeidiD: = H3 Exam Surface:

e)v] Stroke: 35" __  Crown Width:

Search Unit Separation (Front ToFront):  NA

Wo Location: LKUP @ TOE & .2° DOWN FROM TOE

T
LKDN | LKUP File Name
Lug /Cell | Scan Search [ Search : Indexer and I Search Scan l Results: Comments:
No. | Datr |ynk Start: |unk Start: SN/ SIOP" Digh side: | Uk d8 | (SesLogend)
1
- 1 l T 45° LKDN !
> a9 9 ouwr © B.CEF Indication # 8
| | |0 | _ausa
WOt e | wa | _amg | e S— |
_.3!._{ "“”-"i' 50 I I 80° LKUP 46 i B.CE
Lug Side | ! o 108 | __DOUA | opoR LKON J = Shear Component 10 1D crown and
O ®g < OboR | —ObeR ] | ODCR LKUP 80 | BCJ Indication # 8
dlnciad | | ' i | | e | P Mook S g el y
| | 1 1 . S b ¢
O () L | wa | ams | 45" LKON | |
o o | e | | T | |l e @ C.EF Iumum
Lug Set ¥ [ 1‘“&. B 60° LKDN ; Offstets in data ncorrect - Actuai
1029 | NA |30
— | } 80 60" 80' LKUPp 46 | CE postions are as entered on this sheet
Ol e | s | ~oedy— | —RALLA | 0OCR LKON | 3= Shear Component 1o ID crow and
U ﬂl “OOCR | ODCR ODCR LKUP 50 c.J | indication # 8
oW cow |
T Al o i o~ | pea i L T T p e Iy
peae | - |
e oo |
Lug Set # % | St 60" LKDN
_Mj Date 0 60° \ 80" LKUP
Lug Side l . o ODCR LKDN
[J [ [Exammers ODCR =~ ODCR = Swop ODCR LKUP
oW cow | Initials | | | n ..
B A { ! 45" LXON
ow cow | ™ o ’ - @ LwP
Lug Set # | i Start* 00 LI
e end | — ODCR LKDN
[0 [ |Exanwers | OOGR opokr | Swp’ ODOR LGP |
ow _cow | inftiels 1 | | SRy SN SR -
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45" LKDN 80" LKUP , a1 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
A5"LKUP 14 ODCRLKDN B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OU'LKDN . ODCRLKUP 38 . o oo evanT INDICATIONS F - OUTBIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
r REMARKS

1-9-%
DATE

/;%! PAGE: / ‘/ OF: /‘/




sHeET_4-4- or_LO|

EXAMINATION SUMMARY SHEET J REPORT NO.:
0 GE Nuclear Energy ‘ _SRO4
g Dot MRS | et
PROJECT: COOPERRFO16 _________ |PROCEDURE: UTCNSSO3VA _ REV: 0 FRR: —
_SHROUD UT PROJECT 1F5CN _ —
NA
1 SHROUD ASSEMBLY WELDS
SYSTEM NA  REV: NA FRR: NA
WELD NO.: _H4 O NA
- NA REV: NA FRR: NA
CONFIGURATION: PLATE TO PLATE NA -
EXAMINER: T.ROCKWOOD _ LEVEL: m o
Omr et .ur Owvr
L CMCKEAN . RS
EXAMINER LEVEL: 1 ; B CIRCUMFERENTIAL
EXAMINER: NA LEVEL: na | WROTVE: [JLONGITUDINAL  [J OTHER NA
DATA SHEET NO.(S): SDOSTHRUSD-18 | CAL SHEET NO.(S): M IH&LLﬁQ 12

e ———— —— — e e e e e g

Durning the examination of the referenced weid. mmmmmmlGSCCMSCCmncomdbythMuymmma
TRI-MODAL search unit containing a 45° shear wave, GD creeping wave and 60° refracted longitudinal (RL) wave

Mﬁ'MMWMMWWMmmmnm.mdmummmm
mwmmmmmmm.mmmwmmm
moommmmmm,mmmmmmm

Circumferential (L) dimensions were recorded in angular units The conversion factor for linear units is 1 55 inches per degree
This examination was performed from both sides of the weid

Thbcummimhdbmanuwtmutomnmmmwm‘conmydownoom,uvoudmuyw.nd Instrumentation
ines

Thummomwmnwby-ummmao'msm 77 6° (21 5%) was not examined due to the above referenced
obstructions.

prragg // /7 ’J ]% /é.ég)f | pace: | oF: s

FORM U o8 ey 8




: NEDC 2210 ATTACH 2.3
SHEET_ 25 of (O]

@ GE Nuclear Energy

Nebrasks Pubic Power Distriot
Cooper Nuckear Station RFO18  Shroud UT Promot 1F5CN  OctaberNoveraber 1995

Shroud Weld H4 Indication Data

Total Scan Length (Deg.) 28240 Total Flaw Length (Deg,) 0.00
Torel Scan Lengih (in,) 43772 Total Rlaw Length (In.) 0.00
Percentage of Weld Length Examined 78.6 Thickness (n,) 1.50
Percentage of Examined Weld Length Rawed 00 Clreumferance (in.) 557.63
Percantage of Total Weld Length Flewed 00 Inches per Degree 1.88

indication Start End Length Length Aax.Depth Max. Depth %of Iniiating Length  Depth
Number Azimuth Azmuth Degrees Inches Inches  Pos.(Deg) Thruwall Surface Transducer Yransducer

No Redevant indicatior.s Recorded

Areas Not Examined by All 3 Transducers
0“to 15.6°, 1€9.3° fo 1956.6°, 244.8° 0 260.0°, & 339.3" to 0° Total of 77.6 ' Not Examined)

Page ¢ of /|

Rewvision 1



: NEDC 4519 ATTACH _2.3_
® SHEET. L _ or_(OL

GE Nuclear Energy

Nebraska Public Power District
Cooper Nuclear Station RFO16  Shroud UT Project 1F5CN  October/November 1995

Shroud Weld H4
BZZZZA  Areas Not Examined

®

. ? Lug Set Ref.

LUy

! 06

=]

(\(

AR R

y tilsy /
! / I/ 9 X
/ / / /fl;/;,,, ”“IHH\HU\\\\\

%0 081 | o

Page_ of_//



@ GE Nuciear Energy

Nebraska Public Power District
Cooper Nuclear Staion RFO16  Shroud UT Project 1F5CN  OctoberNovember 1995

. H4 - Actual Examination Coverage - 45S, 60L, & ODCr

Page Yot

[OT %0 T3 18
e Hov
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sHEET_+8 o LO]

T
{
|
|

GE Nuclear Energy ;

SHROUD ULTRASONIC EXAMINATION
DATA SHEET
(AUTOMA TED with Smart 2000 OD TRACKER)

P—

SITE: _ COOPER — |REPORTNO.: _SROD4 ===
UNIT: 1 ’ntvmommuo Rt DATASHEETNO. SD9®
PROJECTNO.: _1FSCN l CALIBRATION SHEETNO.: SC07 THRU 12
Weid I1D: H4 Exarn Surface: oD Stroke: 35" = CrownWidth: -85
Search Unit Separation (Front ToFront): 45"  Wo Location: LKDN @ WELD TOE

T T T
LKDN LKUP Flie Name
No. Dats: | Unk Start: |Unk Start: S/ 105" Digk / Side: | Unt a8 (S0e Legenc)
atd- [ P CEF
‘ i |

- 9.. T | ¥ lestikup 9 C.EF

m“. ’ ” r = ”.Lm “ C.€
R T e . T

Lug Side ‘ ; i A : _&_ | RA | 60CR LKDN SO c.J
_n N —.7“&? ‘ | | ODCR LKUP 50 cJ J = Shear Component 1o 1D crown
oW ooW | Inkisls 1 | I e | ~

"5 D | 1 { 1 I 1 *
(] | 208 | 243 | 268 (45 LN 42 g

ow m' Time 45" 45" !“°LKW 43 C.E.F
Lug St # | l g el » oot kon 4 C.E
—4—"ome | @ | g (60" Lkup  4€ C.E
5"‘;? (@ RN TI aas ’—71.&!_ —RLUA_ 0DCR LKDN 50 c.J

Examwers| ODCR = ODCR | oocR o> Shans poaran

ow cow | otmk | | 1 FOPINN ccoitivsinboltiet. Bz OVGIRN horecstissuascoiniics BT
Cyinder | J ' N
g s | e | el g
ow cow | [ 45° 45 45" LKUP 43 C.EF
u.saui | I s ' e R P T C.E

- ‘;‘ o e ‘ 00" LKUP 46 C.E
Lug Side |~ | | 105 | DO3/A  ODORLKDN S0 e.4

. = — | -4 | . y

O Examiners| OBR | ~OOGR | @ ODCR LKUP 3
L4 . | | 1 | 50 c.J J = Sheas Component to 1D crown B
ow cow | Te |48 |48 ‘ e © C.EF
_I__Tu.“. Crate ‘J 0 , o " -y : g:

Lug Sde | Cf%a. P 105 |__DMIA | opcR LKDN 50 cJ
() B [Gamwes O0CR | ODCR | %' ODCR LKUP 80 c.J J = Shear Component 1o 1D crown
ow cow | intisk | ) ! l s r e

CALIBRATION dB EXAMINATION RESULTS LEGEND:
45 LKDN 17 D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY

T € - NONRELEVANT INDICATIONS

E - INSIDE SURFACE GEOMETRY
F - OUTSIDE SURFACE GEOMETRY

H - WELD CROWN GEOMETRY
J - OTHER (SEE COMMENTS)




 NEDC.ISZLZ/ATTACH £33

Sueer_ 9 o (O

i
o GE Nuclear Energy f
|

SHROUD ULTRASONIC EXAMINATION

REMARKS:

A - NO RECORDABLE INDICATIONS

B - NON-GEOMETRIC INDICATIONS

C - NON-RELEVANT INDICATIONS

D - ACOUSTIC INTERFACE
E - INSIDE SURFACE GEOME YRY
F . GUTSIDE SURFACE GEOMETRY

DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
i
SITE: __COOPER :mocmnom:cu&mu . | REPORTNO.. SR04
uNIT: 1 REVISION /FRRNO.: _ 0 | DATA SHEETNO.. _SD-10
PROJECTNO.: 1FSCN I CALIBRATION SHEETNO.: SC07 THRU12
Weid 1D: H4 ExamSur ce: . OD ==~ Stroke: 35" =~ CrownWidth: ____ ~15
Search Unit Separation (Front ToFront): 45" ~~ Wo Location: LKDN @ WELD TOE
LKON | LKUP | File Name
Lug/Cell | Scan | gearch | Search Indexer and Soarch Scan Results: Comments:
No. Data: | Unit Start: | Unit Start: /800" Disk / Sige: | UnM - {800 Lagend)
- I 45" LKDN 43 CEF
g At N wwr @ | cer
Set# —e | — 46 C.E
u'z '.mm_i._m_ ;'_n_L st i e
— " Date | 60" | 60" | 60" Lkup 46 J
l-w“-] Cane ‘ 05 | ODCR LKDN 50 cJ
| 4 o |
E E, !W"&%’ ‘ “a%é"n o r | OOCR LKUP 50 c.J J = Shear Component to 1D crown
| inkials I ) 1
D TRE st B i
ifﬁﬁ ol o ‘ } }wu&m 4 C.EF
ow ocow| Time | 4 | & u | a8* 43 C.EF
i | | 0 | | 45° LKUP
Lug Set # . | et ,‘——m*g”,m, 46 [ c.€
—h e e | l60" Lkup 46 | C.E
“ | | i
lljﬂ Y . TR L1085 | DOM/A | opDOR LKDN 50 C.d
- - s ODCR I ODCR . | ODCR LKUP 80 f c.J J = Shear Component 10 1D crown
Intmi + f =S ! - &
| | [ 1
- | 45 LKDN 43 C.EF
ﬂ O |l | 158 1 '
ow oow | | = | - 0 ‘ 4 Lkup 43 | CEF
Lug Set # | | 0 | S s T 80" LKDN 46 | cE
9 “m‘o.. = | 80" _1 ' 80" LKUP 46 | C.E
Lug Side I a; 105 | _DO4/A  ODCR LKDN 80 c.J
O e _._l‘.!._. . | ¥
9 'I‘%i ODCR ‘ Shop ODCR LKUP g9 c.J J = Shear Component to 10 crown
a“' g ?ﬁ—“ 43 C.EF
0J 843 | __ 886 45" LKDN E,
T = ﬁ “ . 45 i ‘ e @ C.EF
Lug Set # Start* “® C.E
49 ' 850 60" LKDN
10 680" | 60 | 60" LKUP 46 C.E
ﬁ"' V| pss lA B44 —&# - | —BD4/A | opeR LKDN 80 c.J
R s| ODCR ODCR ‘
ow cow ' Pt DI . s 18 St Reen
CALIBRATION dB EXAMINATION RESULTS LEGEND:

G - WELD DISCONTINUITY
H - WELD CROWN GEOMETRY

ﬁ_j_g‘ﬂ““ﬂ%&w - %ﬁ: 1 PAGE: & OF: B

J  OTHER (SEE COMMENTS)




sHEET_S O 0F L1

GE Nuciear Energy

1

SHROUD ULTRASONIC EXAMINATION
DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

STE: COOPER | PROCEDURENO. UT-CNSS03v4

REPORTNO.: SR04

UNIT: 1 ' REVISION / FRRNO.: 0 DATA SHEET NO.: _SD-11 .
PROJECT NO.: 1FSCN CALIBRATION SHEET NO.: SCO7 THRU 12
Wetd ID: H4 Exam Surface: on Stroke: 35  CrownWidth: ___ -15
Search Unit Separation (Front To Front): 45" Wo Location: LKDN @ WELD TOE
[ [ Name
Lug / Ceolt | ,‘ l - Search Scan Results: Comments:
aﬁ,‘! i C.EF
W {
| ‘ C.EF
Lug Set 8 C.E
W A CE
Lug Side c.J
k.
J E | ! cCy J = Shear Component to ID crown
ow  cow |
_____,_-_____k,___,___T,.__. ___IL et ﬁ LPT) o Fok
d ‘ | o a3 C.E.F
21 i ik o oine & | o
- =i | { 0 | _ase |* | ag
Ll's" | ! 60° LKDN a6 | C.E
N S -~ 60" | O , 60° LKUP 46 |‘l C.E
Lug Side | | | 105 | _DO4/A | oDOR LKDN 50 | .4
O EB | s s | aes |
- \EWI\ ODCR l QDCR ‘ lL OOCR LKUP 50 | €4 J = Shear Component 1o 1D crown
;________“_.____4_ g I ‘r — ——— e +
| | | “ I
ﬂ (] @825 143 | s ,I i i a
= R ‘ 5 Kup @ C.EF ;
| | | — 0. (4813
Lug Set 8 1149 | 1ysp | Sar | 60" LKDN 46 C.E
___11“‘—'“0... ":“‘“"‘oo' ‘ nlr‘“i ] 00" LKUP 46 C.E
Lug Side | | 105 | DO4/A | ODCR LKDN 50 A
O® ;_@’;Tm s — | o :::: N =
ow cow | intiak I | ' SR Oempumst e © s
1 ] T
ST N % [ ke
ow  cow | " ‘ . 4514 | 45" LkuP i
"“'“'g__xn.-x.l_-m_ ' _sp | S o uon C.E
.__1.‘__1 Dae = 60° | 60* o LKup 96 C.E
5“ | | sams “ _m~’ £.€,._. Do4/A OOCR LKDN 50 c.J
B Eamners ODCR | ODCR | :
~§-A i | ] [oooRukp S0 | €4 |4=Swew Componentio Doown
CALIBRATION diB EXAMINATION RESULTS LEGEND:
4 KON 17 gorikup 37 A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _ 14 = ODCRLKDN __ 31 B . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN .35 ODCRLKUP . 3¢ C . NON-RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENT
REMARKS




sueer. 51 or_[O|

GE Nuclear Energy

SHROUD ULTRASONIC EXAMINATION

(AUTOMATED with Smart 2000 OD TRACKER)

DATA SHEET

SITE: __COOPER
UNIT: _ 1
PROJECTNO.: _1FBCN

|

PROCEDURE NO.: UT-CNS-503v4
REVISION / FRRNO.: _ 0

1

REPORT NC.: SR04 S
DATA SHEETNO.: _SD-12
CALIBRATION SHEETNO.: _SCQ7 THRU 12

Weid 1D: H4 ExamSurface: . QD =~ Stroke: 385" CrownWidth: = ~1§
Search Unit Separation (Front ToFront): 45" ~ Wo Location: LKDN @ WELD TOE
LKDN LEUP | Fite Name
Lug /Cell | Scan Search Search Indezer and Search Scan Resuits Comments:
No. Data: Uit Start: | Unit Start: I8100" Digk | Side: | Unit dE (See Legend)
am S IKDN B CEF
ow Eﬁ iH T A | 45" LKUP 43 C.EF
g | e | " C.E
—B  "Date | ur' = "‘l‘L’w 1 80" LKUP 46 C.EG
Lug Side | # l | _%g,__ —ROMIA | opoRr LKDNSO c.d
095 -"‘% '%“ ! OQDCR LKUP 50 c.J | J = Shear Component 10 ID crown
oW _oow | inktmls | i - s d 2T B ettt L, SRR LR
- _anLJ’ 1| [ I oo ® C.EF
cow | Time | T e a CEF
- | ; | 0| _ase |TUF
ottt o | sar | _sma | T | o0 LN 46 e.¢
18 TDete | &0 ""'ur ‘ ' 60° LKUP 46 C.E
Lug Side % 105 | _RO4/IA | 0pOR LKDN 50 c.J
9 g'ie +| ODCR | - - DOCR LKUP §0 c.4 J = Shear Componen to 1D crown
,? I‘-I. +- i e R o S—
Cylinder | [ [ | 45°LKDN 43 C.E.F
] »-—&1—3-—1&?— 88 ‘ . {
ow cow | L o | | uae 43 C.EF j
uqa.m' 2 1 1850 T Startt l - 60" LKDN 46 C.E |
o — .} co-m T TTeer 00° LKUP 46 C.E §
msm‘!&_} ‘ 1544 l 180 f_mm-,oomuouco cJ
%;’ 5 Examiner's ‘%J{ “ODCR i Stop i OOCR LKUP s c.d 4% Shear Conpansn & 1D soenn
Intmts 4 1 ki S L
“ |_oss0 | a3 £ 195.6 l | s uoN @ C.&F
o Time | 45 L 43 C.EF
ow cow !__n__ . ML821 | 45" LKUP i
Lug Set # o gso | SWt LN CE
el 'o..m' e . i 80" LKUP 46 C.E
Lug Side | | 1085 | _DO4/A OOCR LKDN 50 c.Jd
D B e84 | 24| | )
9 aor { OOCR | OOCR ] ! ODCR LKUP 50 C.J jJ Shear Companent 1o 1D crown
| oW Inftials | i i i ——————ieaipp i el
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45° LKDN 17 80° LKUP 37 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45" LKUP 14 ODCRLIKDN .37 B - NON-GEOMETRIC INDICA TIONS E - INSIDE SURFACE GEOMETRY H o WELD CROWN GEOMETR Y
GO'LXDN 35 OOCRLKUP 38 . o oe cvaNT INOICATIONS F . OUTSIDE SURFACE GEOMETR J - OTHER (SEE COMMENTS) ]
REMARKS




ATTACH 2.3

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
: (AUTOMATED with Smart 2000 OD TRACKER)
|
SITE: __COCPER PROCEDURE WO.: _UT-CNS-S03V4 | REPORT NO.: . SRD4
UNIT: 1 REVISION / FRRNO,: 0O DATA SHEETNO.: _SD-13
PROJECTNO.: 1FSCN | CALIBRATION SHEETNO.: SCO7THRU12
1
Weld ID: H4 Exam Surface: QD Stroke: 35"  Crown Width: _ ~1.5
Search Unit Separation (Front ToFront): 45 Wo Location: | KDN @ WELD TOE o)
Ll.l“l Scan Search Sesrch Inclexer T M~ Search Scan Results: Comments:
No. | Dsta |Unk Stat: |Unk Start: SUNT/SI00"| Digk/ sige: | Unit 98 | (See Legend)
ah.‘. { ! | 45° LKDN 43 CEF
- “L;]w T | - e 9 C.EF.C
Lug Set# | ' —— (R on @ C.E
—1—1"3&"1‘%‘!‘ —%‘o"l‘ 00° LKUP 46 C.E
Lug Sde ! . [ —&—- —BMIA | oper LkonSo e
D ! !E .u‘%' ' —%—7’ ODCR LKUP 50 | €4 J = Shear Component to 1D crown
cw ocow
ra".f"“ T ahd*ﬁc‘er §o Ll N
M | 0924 2143 215.6 | | 45° LKDN | Wy
cw ;! Time | 45" e ; & IKkup B | CEF
u,,,,.,; ' | [ AR | o | c.E
23| “Date &0 | e l 60" Lkup 46 C.E
Lug Sude | ' o ’ e | 105 | _DLM/A | opcR LKDN 50 c.J
O E s ODCR | ODCR | P ODCR LKUP 50 c.J J = Shear Component to ID crown
CW COW | initials | | J
T ( o = SR L= TN o -
e 2243 | 288 - - as.
O e e | e “ up 4 | CEF
oW cow
| —9 | __4S2¢4 _
Set # 0 . 60° LKDN 46 C.E
_u:u_i_m“! 'i%'-' | 60° ’ o 60" LKUP 46 CE
Lug Side .£_| | 108 PDO4/B | ODCR LKDN 50 cJd
9 g WO—% _%— Stop ODCR LKUP g c.J J = Shear Compunent 1o I crown
ﬂ“"j | s008 | 2343 288 SUuDN C.EF
ow cow | Time ey a5 suur B C.EF
Lug Set # | 2 280 St | 0 LKON C.E
__ZL__I a0 60 60" LKUPp 46 C.E
Lug Side L&f 2365 244 105 | _DM/B | opor Lo 50 c.J
E‘ g"}w' ODCR ODCR -y j4 ONCR LKUP 50 e.d J = Shear Component to 1D crown
CALIBRATION dB EXAMINATION RESULTS LEGEND:
4 LKON 17 go*Lkup 31 A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45'LKUP __ 14 = ODCRLKDN ___37 _ 8 . NON-GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
GLKDN 3. ODCRLKUP 38 . . o o cvant INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS
pace: 7 of. //




SHEET..23 _ 0F 1O

‘ ] SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
| (AUTOMATED with Smart 2000 OD TRACKER)
SITE: __COQPER 'mmw ..... REPORT NO.: _SRQ4 i | e
UNIT: _ 1 REVISION / FRRNO.: __ 0 DATA SHEET NO.: _ 5D-14
PROJECT NO.: _1FS5CN : CALIBRATION SHEETNO.: _SCO7THRU 12
N
Weid 1D: Ha Exam Surface: oD Stroke: 35" =~ CrownWidth: ___ ~18§
Search Unit Separation (Front ToFront): 45" ~~ Wo Location: LKDN @ WELD TOE
LKDM LKuP Flie Name
Lug/Celi |  Scan Sesrch Sesrch indexer and Search Scan Results: Comments
No. Data: | Unit Start: |Unit Start: ST’/ S100° Digk / Side: | Unit a8 (See Logend)
ﬂ.* 45" LKDN B C.EF Exam mited due ' instrumentation
s Q.. e 1| ‘ @ ke 9 o S
—A48__ | __ 482 C.E
Lug Set # ' . Bt 60° LKDN 40 »
21 _.3““ "'m'_‘n- ‘—ﬁ_‘ ’ 60° LKUP 46 C.E,
Lug Side & ! i."..‘ - RO4UB . oper LKDNSO c.J
L ® Emli‘%m *‘% | ICXJCRLN.H'Q() c.J J = Shear Component 10 1D crown
oW cow | kgl | | ]
| ( e e I T
Wl ; | 'wm 43 C.EF
ow a Time ? 45 i 45" ") : I‘s-m 43 CEF
{ —R | __MS28
Lug Set & | l 60" LKDN 4© C.EG
| 10G0 | 2049 | 2060 &= S |
= N Dete 60 &0° ; ;wm 46 C.E
uuu-—] __F_ o ) __£~." DO4/B | GOCR LKDN 50 c.J
- .E.f woers ODCR | ODCR ODCR LKUP S0 c.4 J = Shear Component 10 ID crow.
T T '''' N g v= i
o | 143 | _zmss | 45" LKDN 43 C.EF
% e “ ; a5 e 4 C.EF
Lug Set # - 2780 Sart® | |60 LKDN 46 C.E
22" Dae | % 80" 60" LKUP @8 C.E
Lug Side 105 | DO4/B | ODCR LKDN 50 cJ
9 5 w‘[% _%_ Stop mwm e.J J = Shear Component 1o ID crown
8"" 25 2843 2068 & UON © C.E.F
ow Q Time “5* “* n o III! . 45° LKUP 43 CEFG
Lug Set # Start* 48 C.E
1000 | 2849 | 2850 60° LKDN
| Date 60* L 80" LKUP 46 CE
Lug Side 'g' 2044 | 2085 | _DMIB | onoR LKDN 50 c.J
O G0 | “oook | S ODCR LKUP 50 c.J J = Shear Component 1o 1D orown
ow cow | Inftials l ____J_M Wi o ) o et e .
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
@ UON 17 erLkup 31 A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFAGE G - WELD DISCONTINUITY
A5 LKUP 14 ODCRLKDN __37 __ B8 . NON-GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H - WELD CROWN GEOME TRY
SO'LKDN .35 ODCRLKUP 3B . . o ne evaNT INDICATIONS F . OUTSIOE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS

PAGE: /© OF: //

ORI Y R




SHEET Si OF 'D‘
SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHeEY
(AUTOMATED with Smart 2000 OD TRACKER)
- !
SITE: _ COOPER | PROCEDURE NO.. UT-CNS503V4 | REPORTNO.: SRQ4
UNIT: 1 | REVISION /FRRNO.: 0 DATA SHEET NO.: _SD-15 |
PROJECTNO.: 1FSCN ‘ CALIBRATION SHEETNO.: SC07 THRU12
Weid 1D: H4 ExamSurface: __ OD =~ Stroke: 35" = CrownWidth: 1§
Search Unit Separation (Front ToFront): 45" =~ Wo Location: LKDN @ ¥x2lD TOE
: . :
LKDN LKUP | Flie Name
Lug/Cell | Scan | gearch | Search | Indexer gl Search  Scan Resutts PrT—
No. | Datai |y star: (Un Start: bﬁﬂw Disk / Side: = Unit 68 | (See Legend)
ﬂ"" I ] e uon 9 c.Lr
e -l Srutin’ '# CEF
Lug Set # ‘T}r— — A o CE
I "%‘L] 00 Lkup 46 C.E.
e | 108 | _DOMIB | opor Lo .
L ® ‘ﬁ_; s | 2944 | B | - i I
LJ Examiner's ODCR ODCR LKUP 80 cJ | J = Shear Component 10 1D crown
oW COW | ntigls | |
T I T ————— T—— — —T—-— —-I ——- —_— ——
C) |37 | 2043 | 088 | wuon 9 g |
ow cow | Time & | e wue S el !
g Bet 8 J , | —0 | &8s | - C.E
: = 80° LKDN -
1080 | 3049 | NS0
3 Dae 80" 80 80 Lkup 46 C.E
Lug Side ‘ I | 105 _DO4/B | opoR LKDN 50 .
ZE | ass 2044 — | :
O B aowes - ODCR LKUP 0 ¢ J = Shear Component 10 10 crown
oW OCW | infisls | 3 4
! G | S, s A e
B Lz ._Lau.;t. g | .. il
A " PO 45" 45" LKUP 43 C.EF
Lug Set # %0 | 3149 ‘ f”i‘-oi‘“ ... 60" LKDN 46 C.E
B [ Date J W | l%?'*' 60° LKUP 46 C.E
Lug Side _&E ‘ 105 | _DO4/B | ODCR LKDN 80 c.J
O Exammers OODCR = OOCR A oy’ ODCR LKUP d
- ﬁ ! 50 c.Jd J = Shear Component 10 1D crown
| |
: | @ C.EF
B0 e ny- o
oW  cow ’ B 45" LKUP 43 CEFG
boSe®| om0 | a9 | msp | O o LON 6 C.E
.34 | Date 60" ‘ 60 ’ 60° LKkup 46 C.E
Lug Side ﬂ 265 | 3244 | - 160 —DO4/B | opor LKDN 50 C.J
[] W |Bammérs ODCR  ODcR | S
ow cow| wwws | | | K it B, i o a——— |
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45" LKDN _._12_ 60° LKUP - A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 ODCRLKDN 37 8 . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OFLKDN 35 ODCRLKUP 3 .\ oc evANT INDIGATIONS F - OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)
REMARKS:
—_e 1
pace: '/ or: //
FORM LTS 0




55 ]C)‘

EXAMINATION SUMMARY SHEET @ REPORTNO.
0 GE Nuclear Energy _SROS
s desaiisr g l ettt
PROJECT: COOPER RFOQ16 PROCEDURE: UT-CNS503V4 __ REV: O FRR: N/
e _SHROUD UT PROJECT 1FS5CN B _f‘ o
I
 SHROUD ASSEMBLY WELDS |
SYSTEM NA__ REV:_NA FRR: _ ) —
WELD NO.: _HS NA T
CONFIGURATION:_PLATE TO PLATE NA REV: NA FRR: NA
NA
EXAMINER: T.ROCKWOOD  LEVEL:
Owmr et WUt Owvr
EXAMINER: CMCKEAN  LEVEL: I B CIRCUMFERENTIAL

EXAMINER: A LEVEL: na | WELOTYPE:

DATA SHEET NO.(S): SD16 THRUSD-22 ‘[CAL SHEET NO.(S): sC131HRUSC18

[JLoNGITUDINAL  [JOTHER WA

|

Oumwnnmoimmm.om(1)mnonnmhdelecuMSCCmmmemnzw)wmmm.
TRI-MODAL search unit containing a 45° shear wave, OD creeping wave and 60° refracted longttudinal (RL) wave

The parameters for this indication are on the following page

The 45" shear wave recorded inside and outside surface weld crown geometry and non-relevant indications

The 60° RL recorded inside surface weid crown geometry and non-relevant indications along with the refererenced indication
‘The OD creeping wave recorded nan-relevant indications and inside surface geometry along with the referenced indication
Circumferential (L) dimensions were recorded in angular units The conversion factor for linear units is 1 .55 inches per degree
This examination was performed from both sides of the weid

MmmmhmdbhlmmdubmmmomNn.mmym.mmmmd instrumentaion
iins

The examination aree that was interrogated by ali angles was 273 90° (76 1%) B6.10" (23.9%) was not examined due to the above referenced
obstructions.




. NEDCZZ-L9/ATTACH 2:3_
SHEET_2 o of O]

@ GE Nuclear Energy

Nobraska Public Powet Distrct
Cooper Nuckesr Station RFO16  Shroud UT Projct 1F5CN  OctabarNovember 19956

Shroud Weld H5 Indication Data

Total Scan Length (Deg.) 2713.90 Total Raw Length (Deg,) 1.76
Totad Scan Length (In.) 424.65 Total Faw Length (in,) an
Percentage of Weld Length Examined 76.1 Thickness (In.) 1.50
Percentage of Examined Weld Length Flawed 08 Circumference (in.) §67.63
Percentage of Total Weld Length Rawed 05 Inches per Degree 158

indicetion Swt  End  Length Length Max. Depth Max. Depth Xof initeting Length  Depth
Number Azimuth Azimuth Degrees Inches inches Pos.(Deg) Thruwall Surface Transducer Transducer

1 3650 37.26 1.76 273 048 36.01 30.0 OD/Naar 00DCr 60" Long.
Areas Not Examined by ANl 3 Transducers
0" fo 15.50%, 169.3° to 198.5°, 244.8° 10 266.5° & 339.3° to 0° (Total of 86.1° Not Examined)
m:mmc«-wmwwmmw



@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuciear Staion RFO16  Shroud UT Project 1FS5CN  OctoberNovember 1995

HOS - Typical Flaw Indication © 36.01 Deg. .45 In. Max Depth




SHEET 512 OF. (o(

ULTRASONIC SCAN DATA PRINT SHEET
(AUTOMATED WITH Smart 2000)

S

Indication # 1 on the OD above the weid

S ——

SITE: COOPER

GEES—— 0 &R . PROJECT NO.: 1F5CN___ REPORT NO.: SRO5
WELD NO.: H6 = SEARCH UNIT:80°RL____ INDICATION NO.: 1 . PAGE: . ‘1 C‘FL3

FORM T 1 REY 1




@ GE Nuclear Energy

Nebraske Public Power District
Cooper Nuciear Station RFO16  Shroud UT Project 1FSCN  October/November 1995

Shroud Weld H5

B2 Areas Not Examined
EBPEEE ndication Areas

3
|

Hitlkif

Overhead Yiew of Shroud

270°

T

" \\\\\un‘nu'
NN

26

A\

20 081
18

NEDC IS (I ATTACH 2.5
SHEET_S 9 or_LO[

Hiy annu\m\\‘\\"‘

-‘/1/

""‘,_:':/i!//'/

Page_sJ of_/J



@ GE Nuclear Energy

Nebraske Public Powsr District
Cooper Nuctear Staion RFO 18 Shroud UT Project 1FSCN  October/November 1995

~ HS - Actual Examination Coverage - 45S, 60L, & ODCr




i ¢ ANy L NEDC 122 [TIATTACH _ 2.3 1

SHROUD ULTRASONIC EXAMINATION

SHEET Gl or IO

GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
i wibehined ~fe 1
SITE: _COOPER | PROCEDURENO.: UT-CNSS03v4 | REPORTNO.: SRQS
UNIT: 1 |REVISION /FRRNO.: _ 0 | DATA SHEETNO.:_SD-16 .
PROJECT NO.: _1F5CN [ gcunmn SHEET NO.: _SC-13 THRU 18
1 |
Weld 1D HS Exam Surface: oD Stroke: 35" =~ CrownWidth:  ~15"
Search Unit Separation (Front ToFront): 48" =~ Wo Location: LKDN @ WELD TOE L
LKDN LKUP Flie Name
Saarch Search Inaexer ang Search Scan Resufts: Comments:
Unit Start: | Unit Start: I Sop°®| Digk / Side: Unit o8 (See Legend)
] S UON 9 CEF
g |mg wow o | cer
9 | A& o 46 C.E
149 — s
60° I—J%g—i 80 LKUP 46 C.E
10 _DO1/A
i 15.3“!.“61&._%_; e A~ | cooR LN A .
| ODCR | L ODCR LKUP 50 C.J | J = Shear Component to 1D crown
R e "_J‘f-" t _T NS S ST e e
L:_ﬁ 5 ! o ' | “'m 43 | C.E.F
45" Py - " 43 | C.EF
Tl Rl P SRR B e
| e | a8y | e S '
1w | e | 00" LKUP 46 C.E
!_‘m{[ _aay | _31!':_ —ROUA . 0DCR LKDN 50 e
i ODCR | ooonl OOCR LKUP 50 | €4 J = Shear Component to 1D crown
{ %6 45°LKDN 43 | C.EF
I~ o | e & LKUP 9  C.EF
: ! ——.59,‘— — B 60 LKDN 46 B.CE Indication # 1
T | & ' 80" LKUP 46 C.E
| M4 _T&L. _DO1/A ODCR LKDN 50 B.C.J
%i ODCR | ODCR LKUP 50 C.J J = Shear Component to 1D crown
43 | 488 wuon 9 i
Fre “*° our O C.EF
i - Start* wruoN *® C.E
60 60° 60 LKUP 46 C.E
485 | 444 | —gl08 | BOUA_|oooR KON SO c.J
OOCR | OOCR ' ODCR LKUP 50 c.J J = Shear Component to I) crown
CALIBRATION dB: EXAMINATION RESULTS LEGEND: *
45° LKON 17 80° LKUP - A . NO RECORDABLE INDICATIONS 0 - ACOUSTIC INTERFACE G - WELD DISCONTINUNTY
45°LKUP 14 = ODCRLKDN _ 37 8 - NON.GEOMETRIC INDICATIONS £ - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN 38 . ODCRLKUP 3 . o oe eVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS

g

Bl e

1-9-9¢
T |

g
DA

%l PAGE: * OF: /3




DCIo- [T/ ATTACH 2.3
SHEET_CC
SHROUL ULTRASONIC EXAMINATION

DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

GE Nuclear Energy

REPORT NO.: _SR-06
DATA SHEET NO.: _8D-17
CALIBRATION SHEET NO.:

PROCEDURE NO.: UT-CiiS-503v4
REVISION / FRRNO.: 0

SITE: __COOPER
, UNIT: 1
’ PROJECT NO.

1FSCN SC-13 THRU 18

op Stroke: 28" Crown Width: ~1.5"

Wo Location: LKDN @ WELD TOE

HS
Search Unit Separation (Front To Front):

LKDN LKUP Flle Name

Lug /Cell | Scan | seach | Search nde-or and
No. Data: | Unit Start: |Unit Start: S/ S100° Digk / Sie
Syinde 45" LKDN - E.F

54.3 556
a5 3 Q E.F

Weid 1D: Exam Surface:
45"
Rew its
(Sec Legend)

Search Scan
Unit ag

45" LKUP
60" LKkDN 46
60" LKup 46
ODCR LKDN 50
ODCR LKUP 50

ow  cow
549
80

555
ODCR

J = Shear Component to 10 crown
45° LKDN

45° LKuP

60" LKDN

60° LKuP

ODCR LKDN 50

ODCR LKUP 50 > J = Shear Component to 1D crown
45" LKDN 43
45" Lkur 43
60" LKDN 46
80" LKUP 46
ODCR LKDN 50
ODCR LKUP g9

Date
(V%

Exarmner's

Py J = Shear Component 10 1D crown

45° LKDN
45° LKUP
80° LKDN
60" LKkup 46

0136
Time

10731
Date

Cen
Examiner's
Inftiais

45" LKDN 17
45° LKUp 14
60" LKDN 35

REMARKS:

CALIBRATION dB:

ODCR LKDN 50
OOCR LKUP 50

885
ODCR

NO RECORDABLE INDICATIONS

60° LKUP
ODCR LKDN
ODCR LKUP

NON-GEOMETRIC INDICATIONS ;

NON-RELEVANT INDICATIONS F

w ﬂ 1% @.Zk?«»/ﬂz‘/ff«

NDEPENDENT REVIEW

- //9 % A et 2w

UTILITY REVIEW

P

ACOUSTIC INTERFACE

OUTSIOE SURFACE G

~5

/l/m;

INSIDE SURFACE GEOMETRY
OMETRY

.

J = Shear Componest 10 i) crown

EXAMINATION RESULTS LEGEND

G - WELD DISCONTINUITY

H - WELD CROWN GEOMETRY

OTHER (SEE COMMENTS




TTACH =-3

GE Nuclear Energy

i
|
|
|

(AUTQMA TED with Smart 2000 OD TRACKER)

SHEET_ &2 _ oF. /O]
SHROUD ULTRASONIC EXAMINATION
DATA SHEET

SITE: _COOPER | PROCEDURE NO.:
UNIT: 1

PROJECTNO.: 1FSCN |
|

[WIFRRNO.: i

e e —

{
UT-CNSS03V4 | REPORTNO. SRQ5

| DATASHEETNO. SD-18
CALIBRATION SHEETNO.: SC-13 THRU 18

A - NO RECORDABLE INDICATIONS
- B - NONGEOMETRIC INDICATIONS

Weid ID: HS Exam Surtace: oD Stroke: 35" _ CrownWidth: 18§
Search Unit Separation (Front ToF, % 45"  Wo Location: (KON @ WELD TOE
[ | |
! LKDN LKUP File Name
Lug /Cell | Scan Search | Search Indexer and | Search Scan T Results: Comments:
No. | Data: Unit Start: | Unit Start: 1 Stop* m,u;f Unit dB {See Legand)
| | C.EF
| 45° KON oy
—ns | I
45
J = Shear Component 1o 10 crown
J = Shear Component to ID crown
* 43 C.EF
| 9| s [¥UOF
o | Sat | 60° LKDN 46 C.E
| et i | 80" LKUP 46 C.E
| 1144 } "‘3&‘-“ |..R01/B_  ODCR LKDN 50 c.J
ODCR | ODCR LF"JP g9 Cc.J J = Shear Component 10 1D crown
% l ‘ o @ C.EF
2o | O 00 DN 46 C.E
60 —i 60' LKUP CE
_ 1244 | 208 DB | opcR Lkon S0 c.Jd
ODCR |~ Swp '
' JWORLKUPSO c.d J = Shear Component 10 ID crow
EXAMINATION RESULTS LEGEND:

D - ACOUSTIC INTERFACE
E - INSIDE SURFACE GEOMETRY

G - WELD DISCONTINUITY
H - WELD CROWN GEOMETRY

C - NON-RELEVANT INDICATIONS

F - OUTSIDE SURFACE GEOMETRY

J - OTHER (SEE COMMENTS)

— ————————————————————

| pace: 7 ok /3

FORM UYL




SHEET 4 oF

.

Ol

PROJECTNO.: 1FSCN |

| | SHROUD ULTRASONIC EXAMINATION
' GE Nuclear Energy DATA SHEET
] (AUTOMATED with Smart 2000 OD TRACKER)
. oy — ——
SITE: _ COOPER ' PROCEDURE NO.. _UT-CNS-503V4 | REPORTNO.. SR0S :
UNIT: 1 ' REVISION / FRRNO.: _ 0 | DATA SHEETNO.:_ SD-19

i CALIBRATION SHEETNO.: SC-13 THRU18

Weid 1D: HS Exam Surface: oD

Stroke: 35" =~ CrownWidth:  ~15

Search Unit Separation (Front YoFront): 45"  Wo Location: LKDN @ WELD TOE

| [ File Name I
Lug/Cell | Scan and Search Scan
No.

: Resuits
Data: | Unit Start: | Unit Start: 'SIant* / S100°| Digk / Sige: | Unit a8

(See Logend)

C.E.F
C.EF
C.E
C.E.
cJ
I CJ

J = Shear Component io 1D crown

C.EF
C.EF
| CE
C.E
C.J

c.J J = Shear Component 1o ID crown

CEF
| CEF
C.E
CE
cJ

cJ J = Shear Component to ID crown

C.EF
CEF
C.E
CE

cJ

1

Exam miled due 1o vibration lines

c.J J = Shear Component 1o 1D crown

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

D - ACOUSTIC INTERFACE
E - INSIDE SURFACE GEOMETRY

&' LKDN 17 80° LKUP - . A . NO RECORDABLE INDICATIONS
45°LKUP 14 ODCRLKDN _ 37 B - NON-GEOMETRIC INDICATIONS
O°LKDN 38 OOCRLAUP 3 .\ aci EvaNT INDICATIONS

REMARKS:

F . OUTSIDE SURFACE GEOMETRY J -




- NEDCI2LJIATTACH <2

SHEET_ LS of O]

0 SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
|
|
SITE: _COOPER | PROCEDURENO.. UT-CNS-503V4 | REPORTNO.: SRO05
UNIT: 1 | REVISION / FRRNO.: _ 0 DATA SHEETNO.: _SD-20
PROJECTNO.: 1FSCN | CALIBRATION SHEET NO.: _SC-13 THRU 18
Weid ID: HS Exam Surface: oD Stroke: 35" =~ CrownWidth: _ ~1§
Search Unit Separation (Front ToFront): 45" ~ Wo Location: LKDN @ WELD TOE
Lug/Celi | Scan Search | Search | Indexer '..““ Search Scan Resuits: Comments
No. Data:  Unit Start: | Unit Start I8t09" Digk ! Side: | Unit aB (8ee Legend)
m P T
) | 45° LKDN -
o o | Tee @ | W @ uue 9 ol
tas] | } | am | . C.E
1081 | |_agmp | = |
__.n.._.] Date | | 60° ‘ ! 60° LKUP 46 C.E,
Lgsde | —g0 | g% s 5 RIA_ | opcR LKONSO c.J
BT B r.
. |Examiner's | T ODCR J QODCR LKUP 50 e J = Shear Component to I crown
W COW | jndinls | ‘ |
£ e S e )
der | w . EF
(] | 1820 | 2143 | 2188 j s uoN 9 e
ow cow @ Time | 45° | 45° i ! 45° LKUP 43 C.EF
Lug Set # | ‘ | = | 823 “ C.E
|1081 | 2149 | 2150 | Sw | bt
__a___i Date 80° 60" | [ 80" LKUP 46 C.E
“ ]
[":‘]"}_ X m.i[ z:nﬂ*’,ﬂ,‘f’r“:—m“ ODCR LKDN 50 c.J
- !EW ODCR ! ODCR | i ODCR LKUP 50 c.J J = Shear Component to 1D crown
- ! . ~- — ——t
| | | i o
| a8 | e | @ UON 43 C.EF
ow cow | e ¥ | - . 1 , |wuwe @ CEF
Lug Set # | ? i T | R C.E
__21__1"‘1”1'“‘(”' ; “%‘QI 60" LKUP 46 C.E
Lug Swe , 105 | _D4R!A | ODCR LKDN 50 c.J
-4 [ | 2288 | _ 1 '
O ’ i OOCK | obeK|  Sw ODCR LKUP 3
= ocm - | | Dl 50 C.d J Mcmmhouw:
rD l#;m-i .‘"! 45" LKDN 43 C.EF
it Il i e o B eI B
101 | 249 | 230 | 60° LKDN |
25| Date | &0 l‘ 60" 00 LKup 48 C.E
Lug Side PR OOy DT R Y W, sl 6.4
D s/ oocR | “OooR | S’ ODCR LKUP 50 C.J J = Shear Component to ID
ow _cow | inkiak | | N | ' o
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
‘.Lm_.lL 60° LKUP 37 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 ODCRLKDN __37 8 . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OCUDN 38 ODCRLKUP 3 . o ne cvanT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS




TTACH 2.3
SHEET_ Ll o [O]

} SHROUD ULTRASONIC EXAMINATION
DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
SITE: __COOPER PROCEDURE NO.:_UT-CNS-503v4 | REPORY NO.: _SR05
UNIT: 1 REVISION /FRRNO.: _ 0 DATA SHEETNO.: _SD-21
PROJECTNO.: 1FSCN CALIBRATION SHEETNO.: SC-13THRU 18
Weid ID: HS Exam Surface: oD Stroke: 35" ~~ CrownWidth: _ ~1§
Search Unit Separation (Front ToFront): 45"  Wo Location: LKDN @ WELD TQE
LKDN Flle Name
Seerch Resuits:
Unit a8 (Soe Legend)
43 C.EF
43 C.E.F
. 46 C.E
Lug Side | WS |_m_vmumw C.J
4 ﬂg! -
E ﬁ@‘i‘%’l"%ﬁ_. ‘ !GJCQLKUPOO ¢ J = Shear Component to 1D crown
| | |
o | I | ] W, , T e T )
;_: ‘ a ! | SN B C.L..F
ow ;“ Time ; 45" = 45° -‘ 45* LKuP 43 C.EF
| | | —0_ | ms9 |
Lug Set # - “ C.E
L A | 2149 | 2780 | St o Lk
__.n_.-.i\ Date ‘ 680" \ 60° i 80" LKUP 46 1 C.E
Lug Side —w, ’ ( _‘ ~“£;§._ _DMRIB | ODCR LKDN 50 C.d
EJ' g Exameers| ) | oocail ODCR LKUP 50 ey J = Shear Component fo 1D orown
= . I r | 45° LKDN 42 C.E.F
(] |40 2843 2008 q
ow cow | | | 45" Lkup 43 C.EF
i ; |0 | _ ss%0
Lug Set # | 2849 | gssp | Owr | 60° LKDN 46 C.E
_,_;zo_’ ééi“‘]" o | e i ‘ 80" LKUP 46 C.E
Lug Side l 105 _DOR/A | ODCRLKDN 50 e.d
¢ f S | . 2B44 s '
== g;' '-’ % ODCR - ODCR LKUP 50 c.J J = Shear Component to IC crown
i’h‘i}’ I & UON B C.EF
Time 45 ® | 43 C.EF
ow  cow 0 §L831 | 45" LKuP v
Lup Set # 2945 295 ¢ Start” 80" LKDN a6 CE
3 60° 0 80" LKUP 46 C.E
I.a.lu-{ | _2m4 |- ”lﬂ._ RRIA | oooR LKON 50 W
Q g . oocnl | OOCR ' ODCR LKUP 50 c.J J = Shear Companent 1o 1D crown
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
4 UON 17 e0*LKUP 37 A - NORECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP __14 = ODCRIKDN __37 _ 8 . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O°LKDN 35 ODCRLKUP 38 . o oe evaNT INDICATIONS F . OUTSIDE SURF/ CE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS
DR A s iy o —_— S ——— —- - i . S
- " .u'_tg 102195 . e /-7 58]
DATE INCEPENDENT REVIEW DATE |
TJE 1-9-% | A L8, ’%’ PAGE: 7 oF: /3
m M | UTILITY REVIEW | rORM YYD




NeOC 22- LT A

SHEET. &1 OF (O]

@

GE Nuclear Energy

SHROUD ULTRASONIC EXAMINATION
DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: __COOPER
UNIT: 1

PROJECTNO.: _1FSCN |
l

T
f=1, Irmceomuo_m&us:mu._ l REPORTNO.: SROS
| REVISION /FRRNO.: 0

! DATA SHEET NO.: _SD-22 .

| CALIBRATION SHEETNO.: SC-13 THRU 18
|

Weid ID: HS ExamSurface: _ QD  Stroke: 35" CrownWidth: __ ~15"
Search Unit Separation (Front ToFront): 45" ~~  Wo Location: LKDN @ WELD TOE ==
Flie Name
and Search Scan Results: Comments
Disk / Side: Unit a8 (See Legend)
45 LoN B C.EF
.58 |
00" KON 46 bt
80° LKUP 46 C.E
—RRIA | opoR LKDNSD c.J
ODCR LKUP 50 | ¢4 | J = Shear Component 1o 1D crown
|
TYTIEE ,
aﬂm ‘3 C.E.F '
. 4 e 49 | CEF \
_..5L833 vy B CE ]
! 60° LKuPp 46 }C.E i
|__19.§ | RQ2IB | opCR LKDN 50 C.d
ODCR LKUP 50 | C.J J = Shear Compenent to 1D crown
45" LKDN 43 j(:,E.F
45° Lkup 42 C.E.F
| SL8) '
60" LKDN 46 C.E
80" LKUP 46 C.E
| DO2/B | ODCR LKDN 50 C.J
OOCR LKUP 59 | ¢4 « = Shear Component 1o 10 crown
45" LKDN
45° LKUP
80° LKDN
80" LKuP
ODCR LKDN
ODCR LKUP
EXAMINATION RESULTS LEGEND:

G - WELD DISCONTINUITY
+ WELD CROWN GEOMETRY
- OTHER (SEE COMMENTS)

D - ACOUSTIC INTERFACE
E - INSIDE SURFACE GEOMETRY H
€ . OUTSIDE BURFACE GEOMETRY J

- NO RECORDABLE INDICATIONS
B - NON-GEOMETRIC INDICATIONS
- NON-RELEVANT INDICATIONS

1755
DATE {
‘/g/ﬁ?’ " pace: /Zor. /3

FORM LTI R




- NeDC L2l JATTACH 2.2

SHEET_LE_ of 1 O)
|

| |
. EXAMINATION SUMMARY Si EET = REPORTNO.
o GE Nuciear Energy | SR06A
| |
PROJECT: COOPER RFQ16 .. |PROCEDURE: UT-CNSS03V4 __ REV: 0 FRR. “‘2 [
—SHROUD UT PROJECT 1FS5CN ] _ML;_"_‘:
SYSTEM: SHROUD ASSEMBLY WELDS | NA REV: NA FRR: NA
WELD NO.: H6A : NA
. PLATE TO CORE PLATE RING | _NA REV: NA FRR: NA
CONFIGURATION LATE RING NA
EXAMINER: T.ROCKWOWLD  LEVEL: m e
Owmr der Bur Cwvr
: C.MCKEAN 35— s
EXAMINER LEVEL: 1 B CIRCUMFERENTIAL o
EXAMINER: NA __ LEVEL: na | WELDTYPE: [JLONGITUDINAL (] OTHER N/A
DATA SHEET NO.(S): SD-37 THRUSD43 | CAL SHEET NO.(S): SC-19 THRU SC-24 i

mmmdhmm.om(1)mwonmmmhlsscanSCCmmbyh Smart 2000 system utilizing a
mmommwmmus' shear wave, OD creeping wave and 60° refracted iongitudinal (RL) wave

mmmmmmmum;«g
mds'murmemm-wmmueumwammmmmmhnmmmwm
MWRLWMWMMW 4nd non-relevant indications along with the referenced indication
mooaummnWMQNMnMNmm«Wawmhnmmtnn
W(L)MMmmnmrm nnoommmmmmmssmmwm,
ﬂhm“namammmwouy.Mormimmmlmaammm.ndammhmphhw
side directed away from the weid, and resulting in no relevant indications found. This was achieved because the examination was performed
simutaneous. / with the HEB weid

Thummbmdhhmmdubmmmmm.mmym.mmwam instrumentation
lines

m-:m-uonuun-tmmmayn-mmmzuwmu), 95 50" (26 6%) was not examined due to the above referenced
obstructions

pace: | of 13

FORM T R 8




NEDC Z5-/IATIACH 2.3

sHEET__ &9 or OO
@ GE Nuciear Energy
Nebrasia Fubiic Powss L.strot
Cooper Nuckear Station RFO16  Shrowd UT Proyect 1F5CN OctaberNovember 1995
Shroud Weld H6A Indication Data
Total Scan Length (Deg.) 26440 Total Flaw Length (Deg.) 1.38
Tetal Scan Length (in) 408 .58 Total Faw Length (in.) 214
Peveentage of Weid Length Examined 734 Thickness (in,) 1.50
Percentage of Examined Weid Length Rawed 0.8 Clreumference (in.) 557.63
Percentage of Total Weld Length Rawed 04 Inches per Degree 1.68

indication Stat End Length Length Max.Depth Max. Depth %of initating Length  Depth
Number Azimuth Azimuth Degrees Inches inches Pos.(Deg.,) Thruwali Surface Transducer Transducer

1 235068 23644 1.38 214 0.33 235.50 220 OD/Near ODCr 60° Long.
Areas Not Examined by All 3 Transducers
0°fo 105 169.3° to 203.5°, 244.8" to 266.5° & 334.8° to 0° (Total of 95.6* Not Examined)
Limitations: Guide Pins, Core Spray Downcomers, instrumentation Lines and Lifgng Lugs

Page_- of /2

Revision 0



@ GE Nuclear Energy

Nebraska Public Power Distnct
Cooper Nuctear Station RFO18 Shroud UT Project 1FSCN  OctoberNovember 1995

HO6A - Typical Flaw Indication @ 235.5 Deg. .33 In. Max. Depth

\
\
/ \

Core Plate (Lower) /‘\
g O

e TR Inside Surface

Page_J of /J

TOTH0 571338
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NEUL Ll L ATTAVN

suger Il of O]
Q ULTRASONIC SCAN DATA PRINT SHEET
=" luclear Energy | (AUTOMATED WITH Smart 2000)

——e ——

% o 980 oM. BRI T e € “’ 88¢

61525 Cg P, 68DN_00e T 1IN Xp| 4576 Xm| 6864| ax| 2288){ |
a*,“ ————————— . > — {————————————————"4 S —— . 8. et - - S ——

269 91

18591 in | Half Path

Iindication # 1 on the ID above the weid

UNIT: 1 PROJECT NO.: 1F5CN REPORT NO.: sr-06A

SITE: COOPER

WELD NO.. H6A _ SEARCH UNIT:6°RL____ INDICATION NO.: 1 PAGE: ¥ OF: /3

FOSM Y 1 Y




NEDC ZZ2-LI[ATTACH 2.2
3] O Nodtser Beny SHEET 12 of O]

Nebraska Pubiic Power Distnct

Cooper Nuclear Station RFO16  Shroud UT Project 1F5CN  OctoberNovember 1995

Shroud Weld H6A

BEZZZ] Areas Not Examined

B | dication Areas

36
3 | / Lug Set Ref.
N (T /
' \\\\\\ | ftieg,,
\ - ////I .
Ko L 1 11), S
3 7 7 O %

8

I

“’//i//
N
- (i /
\

=

= /'21

28 éhg

5 =04 LB Overhead View of Shroud
= 2
= Uit
= N

2 =

2 A '././/z//,//,f/ e , 7 AN
//// /,//,//r//// |\) - ‘ Ao\
/ ; =3
////,//// “ ‘ \‘\\\\\\\
22 "y W\
l//!//ll/lfunlu‘-\ '.m\\\\\\\ \

- 081 |

18

Page_J of /I



@ GE Nuclear Energy

Nebraska Pubiic Power District
Cooper Nuclear Staticn RFO16  Shroud UT Project 1FSCN  OctoberNovember 1995

HO6A - Actual Examination Coverage - 45S, 60L, & ODCr

Page & of /3
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NEDC S5-I/ ATTACH 2.3

sueer_ 74 of (O

e
0 ’ SHROUD ULTRASONIC EXAMINATION
‘ GE Nuclear Energy DATA SHEET
i (AUTOMATED with Smart 2000 OD TRACKER)
SITE: __COOPER N fmﬂo_ﬂlw___ REPORTNO.: _SR06A -
uNIT: 1 | REVISION /FRRNO.: 0 DATA SHEET NO.:__SD-37 H e
PROJECT NO.: _1FSCN ; CALIBRATION SHEETNO.: SC-19 THRU 24
Weld iD: HBA Exam Surface: op Stroke: 70" CrownWidth: __ ~15"
Search Unit Separation (Front To Front):  * 6.375" Wo Location: _* LKDN 2.5" BELOW HEA WELD TOE.
LKDN | LKUP File Name
wug/Cell | Scan Search Search Indexer and [ Search Scan Results: Comments
No. Data: | Uit Start: | Unit Start: Stant” / 810p°| Dygk / Side: Unit aB (See Lagend)
| , P CEF
80 Lae | s _NA_ pasmteny
ow oom| T | & 4 45° LKUP
Lug Set # 'Tﬁo’r“—m‘ wruon ® C.D.E
b AR e A
Lug Side !ﬁ 205 | _ROEB | opor LKDNSO c. J = Shear Component to 1D crown
O ® ot || ™ | ODCR LKUP
CW  CCW | ntils 1L . T B
1 ! T N Rt o
a O Lm;u._f 243 | A | : wuon 9 e
& Time Frg o ' .
:.:;5 - 5 — |__mpy SUOR 46 C.D.E
M| 250 | NA | St -
-_‘Lﬁ 60° 60 | | 60" LKUP
l-‘l!' j ' { __IQ.‘Q.___N;V_MJM— ODCR LKDN 50 C.J J = Shear Cemponent to 1D crown
O ' + ODCR | ODcR | ¥ ODCR LKUP
- °°_“LJ,__"*_-" ) ) |
A o ] ] : i L Esary SR
Cyhnder ,
O s | w3 | wa ]. iwu«m 4 C.EF
- el e | W 0 | mes (Wuee
Lug Set # | | aaa | a | “Siar |~ T leorukon 48 C.D.E
.__i_,.}"—nﬂo...“":" 0 i"'“‘n-"“ ] 60° LKUP
Lug Side | =r | A 105 | DOS/A | ODCRLKDN 50 c.J J = Shear Component 1o ID crown
e iw G0%R | —coeR—| Swe’ ODCR LKUP
ow ”1 Initis ——
|
B | s | s | s wuon @ i
ow cow | ™ od o | as |euwe
lugsets| | St oucy @ C.D.E
6 Dete 60" 80 80" LKUP
"‘"“'; ﬁ 455 NA 105 | _DOS/A ODCR LKDN S0 CJ J = Sheur Component to ID crown.
O |Exammners| ODCR | ODCR A Stop SRR LI
ow cow | Initieis | | l SO St LR - g
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45 LKoN 11 60° LKUP A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE WELD DISCONTINUITY
AT IKuP ODCRLKDN ___ 37 B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O LKDN 35 OOCR LKUP C - NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * HBA & HBB were scanned simuttaneousty
o o Al AR v
LEVEL € INDEPENDENT REVIEW OATE '
II-Q-?{, 45 4 s | PAGE: ” OF: /
CLEVEL —i m u'ul'"v." 1 E ;VW.OF 71“'.”11"‘




S N2l ATIACH .8
SHEET__/5__ or /O]

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
PROCEDURE NO.:. _UT-CNS-503V4 | REPORTNO.:  SR-06A i S RIL E
REVISION /FRRNO.: 0O - |DATASHEETNO.: SD38 REL
PROJECTNO.: 1FSCN CALIBRATION SHEETNO.: SC-18THRU24
_HBA Exam Surface: 0D ol .. CrownWidth:  ~§§
Search Unit Separation (Front ToFront): __ *€375" Wo Locatsn: _* LKDN 2.5 BELOW HBA WELD TOE
LKDN LKup File Name
Lug /Cell | Scan Search Search indexe: and Search woan Results: Comments:
No. Data: | Unit Start: | Unit Stent: /805" Digk ! Side: | Unit @ (See Legend)
aﬁt & UON 42 C.EF
e 2., “%L'—‘%%‘” —%‘_[ 45° LKUP
gl | |—ae T . | o
- _%“1_%_i 80° LKUP
Lug Sude - . ag,!. | —RO8IA__ | 5pOR LKDNSO c.J J = Shear Component 1o ID crown
B ;gﬁiﬁ‘%“'“&{ ODCR LKUP
oW _cow | intials | | | . 5
& | ]__'M__[ R CEF
ow cow | Time : L 48° LKUP
L I, 6LS8
Lug Set # | | a ' Stant* 80* LKDN 46 C.D.E
114 | 680 | ___NA |
S Ty - I w |T I 60° LKUP
Lug Side ! 105 | _DOS/B | oper LKDN 50 c.J J = Shear Component 10 1D crown
0J %’i CooR | “ooeR| S’ ioocamup
CW COW | Initials )l( 'l } I , . ] ", 1
Cylinder .
[ ETT AR 7Y T 7N B T e
ow cow “ ' o | ; | 45" LKUP
Lu) Set # ’ | | "ot | 80 LKDN 46 C.D.E
9 ““n..m“i’ 80 ' 0 80° LKUP
Lug Side 55 | _.19&._ DO5/B A OOCR LKDN 50 .4 J = Shear Component 1o 1D crown
- o O00R | —ohoR| Swe OO R LKUP
cow | initials S
ﬂ (] |20 | 843 | NA wuon 9 oLy
ow cow Tome o bt 0 6810 45" LKUP
Lug Set # = - Start’ wuon ® C.E
W - 60" L 60" LKUP
Lug Sde 855 NA | —208 | _DOS/IB | opoR Lkon S0 c.J J = Shear Componert 1o 1D crown
D ! s ODCR ODCR Stop ODCR LKUP
C§- 1 A i
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
@ UON 17 eruae A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFAGE G - WELD DISCONTINUITY
A5°LKUP _____ ODCRLKDN ___ 37 _ B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
CFLDN 3. OOCRLIKUP o o ne EVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H6A & HEB were scanned simuttaneously
PAGE: &5 OF: /3




NEDC L2 [9L ATTACH 2.3
. sueer_ 78 o [O]

: SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy BRI Seny
(AUTOMATED with Smart 2000 OD TRACKER)
|
SITE: __COOPER PROCEDURE NO.: UT-CNS-503va lmom»o.:ﬂm .
UNIT: 1 REVISION /FRRNO.: _ 0 !DATANEETNO.:,M
PROJECTNO.: 1FS5CN i CALIBRATION SHEETNO.: _SC-18 THRU 24
Weid 1D: __HBA Exam Surface: QD Stroke: 70" = CrownWidth: ___ ~158
mmwmwm e t8375° ~ Wo Location: " LKDN 25" BELOW H6A WELD TOE
Ne. Data: | it Start: llll-t. Disk / Sige: | Unit a8 (See Loge 4)
" ) C.EF
i (]| 9004 | 943 : poljpmscy
cw cow | Tme 45 l " - 45" LKUP
m“. 1 M | wm ‘ C|E
- —— “%_: 80 LKUP
Lug Side | f ‘& —RO6/8 ODCR LKDN 50 cJ J = Shear Component 1o ID crown
N N 5| 00K | DGR | i OOCR LKUP |
on_cow | |
i ] T: 43 C.EF
ﬂ T] 2038 | 1043 | A | o | ==
on ocow | Time | 45° 45" 45° (KUP
Lug Set # ’ || o C.D,E
12 1 1080 | NA
a0t 60" 80° LKUP
Lug Side Z | 105 ROS/A | ODCR LKDN 50 C.J J = Shear Component to ID crown
O Examinors | OOCK~ | —GOOR| ™' ODCR LKUP
OW COW | ingials |
= T
O ey |y o
* LKUP
:.; : ' Start® | |60t LKDN 46 C.D.E
13 Date i &0° ' 0 ‘ 80" LKUP
Lug Sude 105 | DOS/A | OOCR LKDN 50 c.J J = Shear Component to ID crown
O Eaameers| OOCK | —OSGR-|  ®ee’ ODCR LKUP
ow cow | Inkials
FE i Tme . - odbutunt ‘3 oy
ow cow - - 0 ps1e |48 Laue
Lug Set # | _qam0 - Start’ 0 LUoN C.D.E
14 Date 0 0’ 60" LKUP
Lug Side w 1265 NA 108 —RO6/A | opoR LKDN 50 c.J J = Shear Component 1o 1D cruwn.
D ! IEW.. ODCR ODCR | w ODCR LKUP
ow  cow | Initials I
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
© UON 11 e0r LKUP A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _______ OODCRLKDN __37 _ 8 - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60°LKDN 35 ODCR LKUP _ = C . NON-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * HBA & HEB were scanned simuttaneously

Z & srrs
q L %”;E pace: 7 oF: /Z

FORM YY) )




© NEDCIL2-LI[ATTACH 2.3

sum..'LLnf.LgL
0 SHROUD ULTRASONIC EXAMINATION

GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _COOPER | PROCEDURE NO..__UT-CNS-503.'4 REPORTNO.: _SROG6A
UNIT: 1 REVISION/FRRNO.: .0 | DATA SHEET NO.: SD-40
PROJECT NO.: __1FS5CN CALIBRATION SHEETNO.: SC-19THRUZ24
Weid ID: HEA Exam Surface: oD Stroke: 70"  CrownWidth: _ ~15
Search Unit Separation (Front ToFront): 6375  Wo Location: * LKDN 25" BELOW H6A WELD TOE
LKDN LKUP Name
Ve, Data:  |uUnit Stert: |Unit Start: (SWT"/ S100° Digk / Sige: | Unit an (See Lagend)
L yinder { 43 C.EF
B0 s op | - e
ow { P
Lug Set # | —;3,.“” s 60 LKDN 46 C.E
- 1 NA | |
18 -&——}——g‘?— o | 80" LKUP
Lug Side ‘ C5 | _DOS/A | oper LKDNSO c.J J = Shear Component 16 ID crown
08 (|| ™ | |esonuar
Intiars . o
gﬁ - _,( - _’ i 5 LKDN R C.E.F
ow cow | Time L ' 45° LKUP
Lug Set # l | 0| s 4 C.0.E
145.0 NA Start* 80" LKDN y 5
—L;J:;— Date & 80 i 60* l ; 80°* LKUP
E ‘ ! 105 | _DOS/A | ODOR LKDN 50 c.J J = Shear Component 10 ID crown
9 @ amners o l"‘oocn" - ODCR LKUP
OOW | inktials | . LT e —
iﬁ?! , [ ’ “f T 45 LKDN 43 C.EF
O f224 | 143 | wa |
= = 45 45 | " asy  |Euer i
Lug Sei # e | .!w.&.A_J “Startt | T |e0* kDN 46 C,D.E |
17 Date | 60" | | , 80° LKUP
Lug Side 150 | __DOs/ | ODCR LKDN 80 c.J J = Shear Camponent to 1D crown
[0 B [Gameers| OBk | —Ooer| S’ | ODCR LKUP
| o 43 C.E.F
$0malm w oo
ow cow | 8.0 6L521 45" LKUP
Lug Set# | w1 S | wuon ® C.E
21 _na._w 60" C3 i ; 80° LKUP
Lug Side | = | .Do2/B ODCR LKDN 50 C.J J = Shear o ID
. S ams | wa | 08 | Component to 10 crown
ow cow | Inliaks | | A
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
SLON 1T eruue - A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _____ ODCRLKDN __37 B . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O0"LIN 35 ODCR LKUP T © - NOMRELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * HBA & HEB were scanned simultaneously
L CBAZ i

Xf/’f ’/é’; ' PAGE: /0 OF: /3

FORM \TY R




SHEET 25 oF (O]

! SHROUD ULTRASONIC EXAMINATION
|
GE Nuclear Energy DATA SHEET
; (AUTOMATED with Smart 2000 OD TRACKER)
| | i il N s
SITE: __COOPER | PROCEDURE NO.. LUT-CNS503V4 | REPORTNO. SROBA
I
UNIT; 1 REVISION/FRRNO: O DATASHEETNO. §D41
PROJECTNO.: 1FSCN = | CALIBRATION SHEETNO.. SC-19THRU 24
] X
Weid iD: HBA Exam Surface: oD Stroke: 70" __ CrownWidth: ____-~1§"
Search Unit Separation (Front ToFront): _ *6375" =~ Wolocation: * [KDN2S"BELOWHSAWELDTOE
¥ = -
Lug /Cell | Scan Search ’ Search Indexer and Search Scan Results: I Comments:
No. Data: | unit Start: |Unit Start: {Start® | S10p°| Digk / Side: Unit d8 (See Legend)
ﬂ (]| o243 | 2043 | A o uoy @ e
ow  cow Time PT I 45° 45° LKUP
A
N e s
Lug Side | ‘ i ‘ . | - RD2/B  opcr LKDNSO cJ J = Shear Component to 1D crown
E Carm 7. “Siopr | e
r ' | - ,
?uu- ; } ___+_ ? 1 AL o o T
de: . | . | C.EF
O me g m R e
ow  cow ; 45" LKUP '
M“.{ 113 2150 ‘  NA I ——.—.’9—_—-—- | — 60* LKDN 46 CE
—a o-n“" so'ﬁ{ O , 60° LKUP ;
Lnu! Cae ‘ | ~ 105 | _DLRIB  ODPCR LKDN 50 |8 J = Shear Component 1o ID crown
e e e coams |
W cow | intisls | L | !
. e - e - ——
. | @ r :
ﬂcﬁ""’, o (_%L;_ﬁuu_ s | 48" LON 43 C.EF
oW cow | | 45* | 48* LuP
| | | — 0 | G824 |
Lug Set # | " | " stan® 60" LKDN 46 C.E
28" Date | 60 @ &0 | 60° LKUP
Lug Side | 2285 ’ A 105 | DO2/B | ODCRLKDN 50 C.d J = Shear Component 1o 1D crown
(] @ Examiners ooonlooca‘ e | ODCR LKUP
Cw cow | Intials | | e comescinl
l 1 | ,
6‘5’ outt | 2343 | m!._.? b B.CEF indication # 1
:.:.o i 2 ] - “Sant | -|< a8 B.C.E
_.._L_ Date i 60° | 60° | 80* LKUP
LugSide | "1 | e | wa ' —”19#— —RMIE  opcr LkDN 50 B.C.J J'= Shear Component 1o ID crown and
[ @ Examners ~OOCR ObCR | ODCR LKUP Indication # 1
ow ooul Initiais | | —_
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45 LKDN 17 60" LKUP T A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _____ ODCRIKDN 31  @8. NON.GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OCLKDN .38 OOCRLKUP . \onRELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
* HEA & HEB were scanned simuftaneously
paGe: 7/ of: /S
FORM TN 7S




seer_29_ o 10]

: SHROUD ULTRASONIC EXAMINATION
: GE Nuclear Energy DATA SHEET
| (AUTOMATED with Smart 2000 OD TRACKER)
- i " T remsueug
SITE: _COOPER |mcmmm.;m&m___. | REPORTNO.:__SRO8A -
uNIT: 1 | REVISION / FRRNO.: 0 !mummuo.:_m ______ o
PROJECTNO.: 1FSCN I‘ ECAL.RATDON SHEETNO.: _SC-19 THRU24
Weild 1D _HBA ExamSurface: _______O0D ~~~~ Stroke: 10" _ CrownWidth:  ~15"
Search Unit Separation (Front ToFront): __ *6375" = Wo Location: * LKDN 25" BELOW HEA WELD TOE
Lug/Cell | Scan Search Search Indexer '.“ Search Scan TI Resuits: Comments:
Wo. Data: | Uni Start: |Unit Start: ST/ S16P°| Digk / Sige: | Unit bl (See Legend)
e P e e [w
ow cow | Time | 45° «* 45" LKUP
s ua a0 Mg ; 00" LxUP
Lug Side | 08 | DO6/A | opoRr LKDNSO c.J J = Shear Component to 1D crown
O 8 B |- ™ | 0cR L |
oW CoW | inkisls | | |
T + e —de
a"'r‘j" 1 » ] wuDn © C.EF
ow oowt T, s 45" ! 45" LKUP
Lug Set # ‘ | L — | e “ C.E
i ___m- _‘__m_ Start* 60° LKDN |
-;3:: Daie | & & ' 80° LKUP
s J | 08 | _DO6/A | opOR LKDN S0 C.Jd J = Shear Component 1o ID crown
0 x i AI65_ | __NA | Tgpny
s mlgt[ ODCR }. ODCR | ODCR LKUP
Oinder | 1 I —— ]
[] ;.#?_;Mma_]-_m_,? | S . a8 |
ow  cow | | - il ST 45" LKUP z
Lug Set# | - | e | 60° LKON 46 C.E
_m_'“—m" %L “‘co-“j 60" LKUP
'_Lf:psu.» . | ‘ mg.__ . DO2/B | ODCR LKDN $0 cd J = Shear Component 1o 10 crown
0% | i | OBtk | "o ODCR LKUP
\ml ) |
& ;_#'m___m_ - 1 Scuon O C.EF
ow ocow “°° - g 6LS31 | 48" LKuP
Lug Set# | s Start* wuoy ® C.E.G
3 —mg.. T 60 00° LKUP
6“; /ﬂ . 2055 NA ' fJ‘Q:‘.—. —RARIB | opck LKDN 50 c.J J = Shear Component 1o 1D crown
ow cow | Inttials | ! ! —
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45" LKDN ___11_. 60° LKUP . A < NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP _______ OODCRLKDN __ 37 B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY M - WELD CROWN GEOMETRY
COUDN 30 OOCRLIUP .\ nel EVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * H6A & HEB were scanned simultaneously
PAGE: 7~ oF: /T
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’ SHEET oF (O]
; SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SNEET
(AUTOMATED with Smart 2000 OD TRACKER)
|
SITE: __COOPER PROCEDURE NO.: _UT-CNS-503V4 | REPORT NO.: __SRO6A_
UNIT: __ 1 ‘nzvmommno.: il DAYA SHEETNO.: SD43 i
PROJECTNO.: 1FSCN 1 CALIBRATION SHEETNO.. SC-19THRU24
Weid 1D: HEA Exam Surface: QD Stroke: 70" ~ CrownWidth: - {§
Search Unit Separation (Front ToFront): __ *6375" Wo Location: _*_LKDN 2.5" BELOW HE6A WELD TOE
T T
Lug/Coll| Scan | search | Sesen l wone | " | Sowch  oan Resuits- St
No. Data: | Unit Start: | Unit Start: I%499" Disk/Side: | Unit a8 (See Legend)
43 C.EF
o @2 | a3 | NA -
ow oW 45 45° 45° Lxup
Lug Set # —— | R o C.E
oy |Gl R0 —%—l 60° LKUP
Lug Side _11&#_ —ROUIA | ODCR LKDN 50 c.J J = Shear Component to 10 crown
0O® %ﬁ“&“ ~O0CR | ODCR LKUP !
W  COW | |nitiaks |
aﬂﬁ | _ | & LKDN 9@ C.EF
cw cow | Tme 45° 45° 45" LKUP
Lug Set # —__ | _&sn 46 C.E
2 |18 [ 2180 | A | S plroent '
e - 60" ‘ 80° LKUP
Lug : | .._M..._i@MJ.A_ ODCR LKDN 50 C.d J = Shear Component 1o ID crown
S R R TR o
oW cow | iniigls | L L)
Cylinder i -
0] Esg ] n“l.:_. __%_‘ 45" LKDN 43 C.EF
cw  cow 0 | esm | 45° LKUP
Lug Set # Start® | |80 LKDN 46 CE
- i
Lug Side WJ. _DO6/A | ODCR LKDN s0 .4 J = Shear Component to ID crown.
0w ?ﬁ?’%’ oocR | Sww OODCR LKUP
cw cow | Initials
8'5 . 45" LKDN
ol oo Tme 45 45 45° LKUP
Lug Set # Start* 60° LKDN
[ NA_ " Dae 2 (3 60° LKUP
Lug Side ODCR LKDN
D D Examiners| ODCR O0OCR Stop* { ODCR LKUP
ow cow | Intiaks | | P
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45" LKDN 17 60" LKUP Ce A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G« WELD DISCONTINUITY
A5°LKUP _____ OOCRLKDN __ 37 __ B . NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OFUDN 30 OOCRUMP . ¢ \on L EVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
PAGE: /F OF: /F
FORIA Y2 R




NEDC ZEL9L ATTACH 2.3
nm_il_nt_LQrL

EXAMINATION SUMMARY SHEET  REPORTNO.:
@ GE Nuclear Energy _SRO6B
PROJECT: COOPERRFO16 PROCEDURE: UT-CNSS503V4  REV: 0 FRR: NA
SYSTEM: SHROUD ASSEMBLY WELDS | O R T T e
WELD NO.:_HéB | o
conmunnoummmmmmg NA_ REVLMA FRR: NA
NA
EXAMINER: T.ROCKWOOD  LEVEL: o |
Omr Oder wur Owvr
EXAMINER: C MCKEAN  LEVEL: I | B s
EXAMINER: NA LEVEL: NA | T CILONGITUOINAL (] OTHER A
|
DATA SHEET NO.(S): SD44THRUSDS50  CAL SHEET NO.(S): 5C-25 T U SC-30 B

During the examination of the referenced weid, no indications associated with IGSCC/IASCC were recorded by the Smart 2000 system utilizing a
TRI-MODAL search unit containing a 45* shear wave, OD creeping wave and 60° refracted longttudinal (RL) wave

ﬂummmmmﬂom-mmmmem
Mﬁ’MrmmmMmommnwcrmmandnon—fohvmmm

The 60° RL recorded inside surface weld crown geometry and non-relevant indications
moocuommvcmmn«hummmmmdmmmmmw

Circumfereriial (L) dimensions were recorded in angular units Thoeommonbctorlorlunarun&s.1$5hdmpum,
ﬂhmidmoxmmmmmomymvuammimmmsmmnmmmmmmmhmm“

side directed away from the weid, and resulting in no relevant indications found Also the looking down transducer from the HEA examination
mwnmmmummwmm.amnmungmnonmmmwnm‘ This was acheived because the
examination was performed simutaneously with the HEA weld

MummmbhmumutommhoMUnMnm.mmym,mmmwmﬂ
lines.

mcum“vdmm«wuya“wummw'mds) 95 60" (26 6%) was not examined due to the above referenced
obstructions.

W e

| -9 Q;_A o
2 |

3 Y BY LEVEL L GE DENT REVIEW
: ﬁeﬂé&f 0 /1195 | 2 %~
LEVEL  DATE | UTILITY REVIEW

GE REVIEWED BY |




1 NEDC Z=-(9/ ATTACH 2.2
SHEET. I or (O]

@ GE Nuclear Energy

Nebraska Fubkc Power Orstrct
Coaper Nuclkear Stuon RFO16  Shrowd UT Prosect 1F5CN  Octaber/November 1995

Shroud Weld H6B Indication Data

Total Scan Length (Deg.) 264.40 Total Raw Length (Deg.) 0.00
Total Scan Length (In.) 400.55 Total Flaw Length (in.) 0.00
Percentage of Weld Length Examined 734 Thickness (in.) 1.80
Percentage of Examined Weld Length FHawed 0.0 Clreumferance (In.) 567.63
Percentage of 1 otal Weld Length Fawed 0.0 inches per Degree 1.88

indication  Start End Length Length Max. Depth Max. Depth % of iniSating  Length Depth
Number Azimuth Azimuth Degrees Inches inches Pos. (Deg.) Thruwall Surface Transducer Transducer

No Reievant indications Recorded

Areas Not Examined by All 3 Transducers
0° 1o 16.5° 169.3° to 203.5°, 244.8° to 265.5° & 334.8° to 0* (Total of $5.6° Not Examined)

Limitations: Guide Pins, Core Spray Downcomers, instrumentatic | Lines and Lifting Lugs

py
g
-



NEDC Z5-LILATTAGH 23
SHEET__ 53 of_L©)]

‘ii;) tiE;A“,c‘..wwEﬁW'”1lv

Nebraska Public Foy
Cooper Nuciear Station RFO16  Shroud UT Project 1 s

Shroud Weld H6B
BEREE  Areas ot Examined

\”\\"

it
A

&
\
u:trulbnn\H\H
.06
)

270°

~n
o

081 |

20 '
18

Page_J of //.



@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuclear Station RFO16  Shroud UT Project 1FSCN  OctoberNovember 1995

H6B - Actual Examination Coverage - 45S, 60L, & ODCr




NEDC Z5-(9| ATTACH L9
7 A A=l
O SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMA TED with Smart 2000 OD TRACKER)
[ R T
SITE: __COOPER |mceouueuo _umu&mv_tu REPORTNO.. SRO6B "
UNIT: 1 . |REVISION/FRRNO. _ O DATASHEETNO.. S0-44 e 2
PROJECTNO. 1FSCN | | CALIBRATION SHEETNO.: SC-25 THRU30
r |
WeldiD: == H6B =~~~ ExemSurface: QD  Stroke: 70"  Crown Width: SRR\ B
mmmmmtom . “6375° _ Wolocation: * LKDN 25" BELOW HSA WELD TOE
LKDN e | Name | |
No. { M: Unk Start: | Unit Start: P-!'I.Q’ Disk / Side: Unit de l (See Legend)
| I 1
E}iﬁ__‘ 45" LKDN |
[ | - 1 |
_;.!——#.ﬂ—;—%————z.% | wwr © | CEFG
i |
Lug Se # | ‘ —— | R | o f
. 1_ 7 — 60 o 80" l\ ' 60" LKUP a6 i C.D.E
Lug Side | | D01/B ODCR LKDN |
144 | % ‘
E 5.: _ r‘%ﬁ’}”ﬁﬁé \ | ODCR LKUP 50 B J = Shear Component 10 ID crown
. """"L_7 4 ll _+~ Pt O e L S ol el L
[} i “1{ | | | [ 45° LKDN
ow cow | Time 45 IO i euw © C.EF
u's.'.:_]_]/L_‘M 250 ' Start* :_— | 60" LKDN ;
"Bt | co'*“no' ; 60" LKUP 46 C.DE
O 2B | s | s | 88| 088 cocRuon |
0.‘ miﬁm‘s‘ OXCR . ODCR ] ! | ODCR LKUP 80 C.J J = Shear Component 1o ID crown
T Yl _Ag,l[ 1 —-T.-m——~—»—-»—--.b-—4--—-—-~— e, Sum— e T ——
0| g | wa | me I [ - |
ow cow | | - | | 0 ; s 45° LkuP 43 C.EF ‘.
un.nu!— { | o @ Swr | 80° LKDN | 1
8 " Date 60° | 60° | , |60 LKUP 46 C.D.E ‘
‘i": iﬁ__m,_‘ | i [—RELLA. CCRLDN | ?
e 1 s/ ODCR & OOCR | ODCR LKUP g0 c.J | J = Shear Component 1o ID crown.
| L . s e b P K -
(] ,__m_._.__m._ — B8 | 45" LKDN !
Time ey - o | CEF
ow cow n_ . .'ﬁ“.,i"m | '
Uotel®| s | ma | _an | 60° LKON '
8 " Date 60° 80 | 60 LKUP 46 | C.D.E
08 (B | g | R P ooonuan
~4-& | COCR 1 ooch | | loocamwso e = Shaar Component 10 0 crown
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45°LKDN . 80* LKUP n_ A NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
a5°LKUP 14 ODCR LKDN B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OC°LKDN . OOCRLKUP 38 .\ nci eVANT INDICATIONS F - OUTSIOE SURFACE GEOMETRY 4 - OTHER (SEE COMMENTS)
REMARKS: HﬁAlHOBmmmndoMneouuy
paGe: 5 of: //
FORM Y 0




sueer_ 26 or 1O

SHROUD ULTRASONIC EXAMINA TION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
: Ko
SITE: __COOPER - 'noceoun: NO.. UT-CNS503v4 | REPORTNO.: SROSB
UNIT: 1 |REVISION /FRRNO.: .0 | DATA SHEET NO.: Spes
PROJECTNO. AFSCN | CALIBRATION SHEETNO.: SC-25THRU30
1 7
Weid ID: __H68 ExamSurface: QD =~ Stroke: 70" Crown Width: ———tly
Search Unit Separation (Front To Front):  * 6375 Wo Location: _* LKDN 2.5" BELOW HEA WELD TOE
No. Data: | Unit Start: | Unit Start: /8100 Digk / Sige: | Unit ok (802 Lagend)
. [ |
| 45° LKDN
e e wiw © | GEF
I | e |
Lug Set # s ! | s | 60" LKDN
1 Dete M“‘w '*““m.r"i ‘ 80" LKUP 46 C.D.E
Lug Side l 05 | _DOS/A | 6noR LkoN
. %‘%"f ‘i’"f | ODCR LKUP 50 C.d J = Shear Component to 1D crown
oW COW | inftials . | 0l |
i T 1 4
ﬂ (O |—ga25 | na | ‘ | -
oW Ccow Time a5° 45° | 45° LKUR 43 C.E.F
w“.! | "JT"“ [ 6LS8
1WA | NA | _esg = St &0 Liow
— " Date C ! 60" LKUP 46 C.D.E
Lug Side ' 105 | _DO5/B
O ‘WEKT "'Moocn“ | ““'oocai" + 5 ?mmﬁu c.J J = Shear Component 10 1D crown
oW COW | intinis D SO R e ' N o
Cylnder | Y 45° LKDN
_gsf R SRSV R s iy U
oW Cow ' : o f,.__m.__ 45 LKuP C.E,
UoRat! .. _NA | 780 Start® ' 60" LKDN
] Date ' 60 I 60* | { 60" LKUP 48 C.D.E
Lug Sde | a0 | 105 | DOS/B  ODCRLKDN
' W} —.—-MA,_. Ll
| Stop
9 g EWS‘% ’ ODCR ! : ODCR LKUP gg C.d J = Shear Component 1o ID crown
T i 1
& ] |22 | | __sss | 45° LKDN
o cow | Time 45° 45° l s | ouw 9 C.EF
Lug Set # Siart®
112, NA | 850 60" LKDN
e 60" i 60" ' 60 LKup 46 C.E
Lug Side _NA | sae | ,_gg.__;m.'mm
9 g 8| OOCR | OOCR l j ODCR LKUP 50 c.J J = Shear Component 1o 10 crown.
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45 LKDN . 80° LKUP o A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45T LKUP 14 ODCLLKDN B - NON-GEOME TRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
SPLDN . ODCRLKUP 38 .\ ne cVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H6A & HEB were scanned simuttaneously
FORM U3 60




NEDC _Lo-L L ATTACH

sueer 8/ o
f SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHesT
j (AUT OMATED wilh Smart 2000 OD MCKER)
i ‘ S
SITE: _ COOPER PROCEDURE NO.: _UT-CNS-503v4 1 REPORTNO.: SRO6B = »
uMT: 1 REVISION | FRRNO.: 0 (DATA.H!ETNO SD46 A
PROJECT NO.: _1FSCN f | CAUIBRATION SHEETNO.. SC-25 THRU 30
| |
Weid ID: HéB ExanSurface: . OD =~ Stroke: 70" = CrownWidth:  ~15
Search Unit Separation (Front To Front): . e
f LKDN | LKUP | File Name i
IColl | Scan | gearch | Search | Indexer Search  Scan Resufts: P ow—
u'm. ' : . | : sl Ut a6 (See Legend)
i o
ow ?‘m 45° LKUP 43 C.E.F
Lug Set# 80" LKDN
1 60" LKUP 46 C.E
Lug Side ODCR LKDN ;
L ® g | OOCR LKUP 50 | .4 J = Shear Component 1o 1D crown
ow ech | | N1 i) ey
® | 0w - ?
8 o lwuae @ | C.EF
Lug Set# | | o e |
T loo'ucuo “ | C.DE
g ? | ODCR LKDH: |I
e M | :
= ccw; s ODCR LKUP 50 1 C.J J = Shear Component to 1D crown
| o | sy )
i{“’; i 45° LKDN 1
ow cow | |48 LKUP 43 | C.EF
Lug Set # | _ } | 80" LKDN |
L. e 1= !cu'“ = l 80° LKUP 46 : C.D.E
Side | OOCR LKDN
| Exar ODCR OOCR I ODCR LKUP 50 c.J J = Shear Component to ID crown
ow cow | Inkiaks , e o
® | 125 | wa | _1ss 45° LKDN
o cow | Time rry ey k o |wowe C.EF
boset| un | wa | sz | O o0 LKDN
__lﬂﬂj Date i 60 L 60° LKUP 46 C.D.E
|Examiner's ODCR ODCR -
el '(, ‘ ODCR LKUP 50 c.J J Mme‘lo?iov:_
CALIERATION dB EXAMINATION RESULTS LEGEND:
45 LKDN _____  80° LKUP k14 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFA.JE G - WELD DISCONTINUITY
45°LKUP 14 = ODCR LKDN _ B - NON-GEOMETRIC INDICATIONS E - INSIDE BURFACE GEOMETRY H - WELD CROWN GEOMETRY
O0°LKDN . ODCRLKUP .38 . .\ pel EVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY 4 - OTHER (SEE COMMENTS)
- et —— RN——
REMARKS * HBA & HGB were scanned simultaneously
wiw /-3 551
DATE DATE
Yl k 1“1‘*%% ”ZZLL i pace: 7 of: //
DAIE VoRMLTR )




sneer_95 o lC]

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy GIATA Sty
(AUTOMATED with Smart 2000 OD TRACKER)
SITE: __COOPER . |PROCEDURENO.. UT-CNS-503v4 __  REPORYNO. SRQ68
UNIT: _ 1 REVISION /FRRNO.: 0 DATA mm-i._ﬂw__“__________q
PROJECT NO.: _1FSCN = ' | CALIBRATION SHEETNO.: SC-25 THRU30
ol | !
Weid ID: _HEB Exam Surface: oD Stroke: 70" = CrownWidth: __ _ ~15
Search Unit Separation (Front ToFront): ___*§375°  Wo Location: - LKDN 2.5 BELOW HEA WELD TQE
T |
LKDN | LKUP File Name
No. Data:  ynit Start: | Unit Start: /8190"| Digk/ Side: | Unit a8 (See Legend)
! ' " i
a"‘! . | 45° LKDN
ow o%\lvl B A e | @ e 9 C.AF
0 | _G81§
Lug Set # | Stan® | 60° LKDN
-——J——- = e “‘%‘"!’%&' | 60" LKUP 46 C.E
Im( e 1 ey | -—gag!_—im-ioocnm ]
%ﬂ OOCR | | | ODCR LKUP 50 c.J | J = Shear Component fo ID crown
cu m Intiats | | |
! i | —
J i_nm_._ﬂa__.;_m.g, e !
i) | | me | e |
| | |
AV-I-T‘..%’—"'—%—[ & o L 4 c.0.
O B & OOCR | ODCR | ¥ QOCR LKUP 50 c.y | J = Shear Component fo .
oW COW | intiaks | | ' l crown
i 1 ‘f - 1 o g 2 Tl
T g ihenigl
(] | 3 C.EF
i el o [ B
A i 1 |
__Jl_1 o..l.“"‘ ao""i"“ [ 60° LKUP 46 C.D,E
Lug Side | ! 150 | _DOS/B | ODCR LKDN
. ! 1544 .
O B [Gamnesobon | obia~| e ODCR LKUP .
- ’ ‘; 50 cJ J smmhbcfg\:_ ]
: |
a (] |—222 | NA | 208 45° LKDN
- = T 45 45 eue O C.EF
Lug Set # Start
13 NA | 2090 60° LKDN
_21_1 Date 60° [ 60 LKUP 46 CEG
S |y R |-an o
B Examners| ODCR ODCR .
= [ | ODCR LKUP 50 C.d J ?mbom ]
CALIBRATION dB EXAMINATION RESULTS LEGEND:
4" LKDN 80" LKUP k14 A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45° LKUP 14 QDCR LKDN . B - NON-GEOME TRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
O'LKDN . ODCRLKUP 38 . o0 cel EVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * HBA & HGB were scanned simuftaneously
1 - ] - e T
? & g Al ra
/ LEVEL DATE £ .
‘ 1-9-95 | Qi 2L T %{y pace: &S of: /.
DA TE ! FORM UTT W)



NEDC TTACH 2.3

sueer T of /O

0 SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHERT
1 (AUTOMATED with Smart 2000 OD TRACKER)
SITE: __COQPER Inocsounz NO.._ UT-CNS-503v4 |REPORTNO.: _SR068
UNIT: 1 | REVISION /FRRNO.: 0 § lmum&‘ruo SD-48 o= =l =
PROJECTNO.: 1FSCN | {cmnou SHEETNO.: _SC-26 THRU 30
Weid ID: _HeB Exam Surface: _ oD Stroke: 70" =~ CrownWidth: _ ~15
Search Unit Separation (Fronmt ToFront): __ "6375" ~  Wo Location: * LKDN 2.5" BELOW H6A WELD TOE
T Y v———
Lug/Cell | Scan Search Search indexer m~ Search Scan Resufts: Comments:
No. Data:  Unit Start: | Unit Start: Lt-f I8100" Digk | Side: | Unit dB (Soe Legend)
) | ] 45° LKDN
B0 melw | mme pdeondd A BV
g Set 9 ’ _E!;F‘ e ——
_1_1&_]_.&&_ 2050
2 Date 0 | 60° 60° LKUpP 46 C.E
Lug Side ko | 05 | __DL2/B_|opcR LKDN
O E%-ir‘-“;""o&i‘ "%6% ODCR LKUP 50 | €4 J = Shear Compunent to 10 crown
e Intials | . s - -T, -
aﬁb’ } | 45" LKDN
0309 | NA | 2156
ow E Time 45 45 | 45" LKUP 43 C.E.F
Seis ! | & | a8
- 12 2180 | S’ 00 LON
a Date 60 | &0 | 60" LKUP 46 C.E
Lug Side | - ps. | | 182 | _DO2/B | opcr LkoN
0 | NA__ | 2144 | “Giop
ow cow | lnkaks | | | .. o N sl
l el
85 Lo | w | ame o o
e P e T v
_u Re e | - 60" LkuP 46 C.E
Lug Sude 105 | DOR/B | ODCR LKDN
L G | NA 2244 ;
O Examiners Stop ODCR LKUP J
= 50 C.d J = Shear Component to 1D crown.
& (] |—Rat1 | NA | £ W ueN
| | o | D | |amjewe | cer
113 | NA | __2)80 60° LKDN
—25 " Dume | & 80° 00 LKUP 46 C.E
Lug Side | <41 | 105 | _DMRIB | oocR LKDN
[ W [Emawors| O5CR | ~O0CK | Swr' oo - i
ow cow | initiais 1 ! A = Shear to ID .
CALIBRATION dB: EXAMIF'ATION RESULTS LEGEND:
&S UON 60° LKUP ar A . NO RECORDABLE INDICATIONS D - ACOUSTIC INT"RFACE G - WELD DISCONTINUITY
45" LKUP ___14 = OODCR LKDN B - NON.GEOMETRIC INDICATIONS E - INSIDE BURFACE GEOMETRY H - WELD CROWN GEOMETRY
GPLKDN . OOCRLKUP M . o nc EVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

%/ -z Hﬁ—%‘wﬁm&&&_f_éé« %‘4;; ace: 7 or: /.

YTILITY




NEDC

SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
SITE COOPER PROCEDURE NO.: UT-CNS-503v4 REPORT NO.: __ SR-06B
UNIT: 1 REVISION / FRR NO. 0 DATA SHEET NO.:  SD-49
4 PROJECT NO.: 1FSCN CALIBRATION SHEET NO.: 5C-25 THRU 30
Weld 1D: HEB Exam Surtace: QD Stroke: e Crown Width: Ay
Search Unit Separation (Front To Front): ' 6375 Wo Location: * |[KDN 25" BELOW H6A WELD TOE
LKDN | LKUP Fiie Name [
Lug/Cell | Scan Search | Search Indexer and Search Scan Results: Comments
No D#ta:  Unit Start:  Unit Start: ST / $100° . [igx / Sige Unit a8 (See Legend)
Cylndu . . 1 -
: 0908 | A oy i .
oW cow Time 45" 45" s ke 9 C.EF
< 6L.528
Lug Set ¥ e .
. 13 A 2650 et ol .
- Crate 80" 80" 80" LKUP 46 CE
Lug Side 10.6 D06/ A one y
v 3 N/A 264 4 Stop* R LKDN
Exammer's ODCR ODCR ODCR LKUP 850 - J J = Shear Component to iD crown
oW COW | el
Cylmder
'Y 09.30 NA 2156 45" LKDN
ow ocow | Time a5° a5 4 Lkup 43 C.EF
‘ Lug Set # 0 6L529
13 WA 50 e et
29 Date 60° 60° 80° LKUP 46 C.E
O -‘:e NA 2744 - LA |ooom uow
: Stop
— [::::;of s ODCR ODCR ODCR LKUP 80 C.J J = Shear Component 1u 1D crown
Cyhnder .
» ‘9609 NA 205.6 45" LKDN
c : me 45 45° 45° LKUp 43 C.E°F
"L"' :"“ ¢ 6530 "
ug Set 1A, NA 288 0 Siart 60° LKDN
k) 60" 60" 60° LKUP 48 C.E
[ pa »
Lug ~:€ /2 4y NA 284.4 51'3‘5 Do2/B 0DCR L’('DN
o AnL E'.‘ s OOCR OOCR OOCR LKUP g c.J J = Shear Component 1o 1D rown
Cyhnder
® 1;3132 NA 2956 45° LKDN
tw  cow "o L a5 0 8L53 45" LKU# 43 C.E.F
Heset| va | wa amsp | M 80° LKDN
31 Date L 60" 80" LKUP 96 C.E
e s:. A 284.4 ,\.’.f)"fi DL2/B | opoR LKDN
— m ‘ET:“Ws ODCR ODCR »ODCR LKUP 50 | c.J . J= Shear C £10 1D crown
CALIBRATION dB: EXAMINATION RESULTS LEGEND
45 LKDN 80" LKUP k7 A NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G« WELD DISCONTINUITY
45" Lxup 14 ODOR LKDN B - NONGEOMETRIC INDICA TIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETR Y
80" LKDN ODCR LKUP # NON-RELEVANT INDICA TIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS
REMARKS: * HEA & HEB were scanned simultaneously
|
|
|
!
’ S— /1 j . |
- H2-95 <;~"f'2"" & */ A (-7-75 5
LEVEL DATE { E INDEPENDENT REVIEW DATE ‘
- p |
L 1-9-5 | A 28 %:., 7433 PAGE: /O of: // !
| GEREVIEWEDSY ' LEVEL  DATE UTILITY REVIEW DATE - '

sHEET._ SO

LT/ ATTACH <. 3_
oF_LO|




ser__ e 1O

t——— e

o ____ GE Nuclear Energy

1

SHROUD ULTRASONIC EXAMINATION
DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

|
SITE: __COOPER | PROCEDURE NO.:__UT-CNS-503V4 | REPORTNO.: SR-06B
UNIT: 1 st o | REVISION / FRRNO.: 0 DATA SHEET NO.: _SD50
PRCJECTNO.: 1FSCN { CALIBRATION SHEETNO.: SC-25THRU30
Weid 1D: HEB Exam Surface: Qop Stroke: 70" = CrownWidth: __ ~15
Search Unit Separation (Front To Front):  * 6.375" Wo Location: _* LKDN 2.5" BELOW HEA WELD TOE
| T T File Name
Lug /Ceill | Scen | | | Indexer and Search Scar Results: Comments:
No. | Data:  yni Start: Unit Start: ST/ S100° Digk / Sige: | Uni a8 (See Legend)
1 1 | [
el | NA 86 | porbpins e
ow cow | a5 ® | o 9 C.EF
| | |0 | _esw
Ll.“.‘ Stait® 60" LKDN
___1_‘ —T‘”ml' - jwl ‘ 80° LKUP 46 CE
Lug Side | ! | 5 | DOS/A
e = AT —B ioucnum |
— - Exammers ODCR OOCR ODCR LKUP 80 | €4 | J = Shear Component 10 ID crown
CW COW | iniials | | |
____.._T~__.._ — _._.4‘_ —— - T _— — ~
!c! O ’f!}m‘ ‘%‘ - | 31‘%.1_ i %) C.EF '
ow cow | , ; | 48° Lup de f
ol am | wa | awe | I R P |
___llw‘:‘ Dale | 80° 80 g 80° LKUP 46 c.. ;
Side | ' {
5’ ﬂ. A | _314a | —gor— |—RE8LA_ | 0DOR LKON !
oW cow | Inftiats | ] ODCR LKUF 50 cJ 2 J.mcm'bom_
| b e — kﬂT“« + T — ~4
. 45 LKDN |
) | 10 _NA 3256 ' |
cow | e « 5 , % up 4 C.EF ,
Ml | } | e ||
| | NA | 3250 |
_u__t‘a%? 0" | 80" | | 60" LKUP 46 C.E
Lug Sue 105 | DO6/A | ODCR LKDN
, /' NA 3244 ;
O E s ODCR | ODCR | Swop' | ODCR LKUP 5o .4 | 3o Gonii Gt B e
oW cow  Initials
L.__~._.A_?.__..__‘~. - — ._4I-._ - _—
S'E{ £ | . 45" LKDN
Lug Set ¥ | t | | S o LON
-JHA_i "D |8 ‘ -_“—_! 00" LIUP
Lug Swe ' e | ————— | oDOR LN
D D |_.-.——_‘_>_‘_) ——————s e EEs e M. l
ow cow | ke | | ' B [ I T TP
CALIBRATION dB EXAMINATION RESULTS LEGEND:
LN sorlkup a1 NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP 14 ODCRLKDN B - NONGEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
SO'LKDN . ODCRLKUP 3B . o o EVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * H6A & HEB were scanned simultaneotssly

-5 27’
DATE
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A |
- EXAMINATI MMARY SHEET REPORTNO.
0 GE Nuciear Energy | b ; _SRQ7
b A L a5l s

|
PROJECT: COOPERRFO16 Jmoceoun::hmus;ms__w-ﬂ REV: 0  FRR: NA

_SHROUD UT PROJECT 1FSCN | . —
SYSTEM: SHROUD ASSEMBLY WELDS P A e
WELD NO.:_H7 n
CONFIGURATION: PLATETOPLATE i e a—
NA
EXAMINER: T.ROCKWOOD  LEVEL: u .
| Cmr Jer ®ur vt
EXAMINER: C.MCIKEAN  LEVEL: 1 i B CIRCUMFERENTIAL :
EXAMINER: NA LEVEL: na | WELDTYPE: [JLONGITUDINAL (] OTHER NA
DATA SHEET NO.(S): 5051 THRUSDS6 | CAL SHEETNO.(S): scwrTuRusce

During the examination of the referenced weld. no indications associated with IGSCC/IASCC were recorded by the Smart 2000 system utilizing a
TRI-MODAL search unit containing a 45° shear wave, OD creeping wa''e and 60" refracted longitudinal (RL) wave

MG'anmMaMMMaMcmmlmmMm
mwamemmMm.mmmm
moocmmmwwmmnmmlmmwm
CMI(L)Mmmmmdmamvm TNeonvomoanorl‘nurMn140mcMspovdo9ru
Mcxamuonwupomm#ommomwmmwNMMMmmmandmmckmgmgconﬁgwmoon

Moxmmamwmummmmmmmmmm.mmymm.mwuﬂmglum.wm-ummuon
lines

The examinaion area that was interrogated by all angles was 246.90° (68.6%). 113.10" (31.4%) was not examined due to the above referenced
obstructions

T
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- NEDC 12/ ATTACH 2. 3

SHEET_J 3 or (O]

@ GE Nuclear Energy

Nebraska Pubic Power Drstoct
Coaper Nuolear Station RFO16  Shrowdt UT Prasect 1F5CN  OctaberNovember 1995

Shroud Weld H7 Indication Data

Total Scan Length (Deg.) 246 .30 Tota! Raw Length (Deg.) 0.00
Total Scan Length (in,) 368.44 Total Raw Length (in,) 0.00
Percentuge of Weld Length Examined 686 Thickness {in.) 1.50
Percentage of Eramined Weid Length Rawed 00 Clrcumferance (In.) 837.21
Percentage of Total Weld Length Flawed 0.0 inches per Degree 1489

indication Start  End  Length Length Max.Depth Max. Depth %of inilating Length  Depth
Number Azmuth Azmuth Degrees Inches Inches Pos. (Deg.) Thruwail  Surfece Transducer Transducer

No Relevant indications Recorded

Areas Not Examined L;" Al % Trecs hicers
0% to 15.5%, 169.3° to 206.6°, 244.8" to 285.6° & 339.5" to 0" (Total of 113.10° Not Examined)

m;mmmwmmw-mm;wp

Page & of /1O
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NEDC 22 L9 ATTACH 2.2

sweer_T4- o _LO)|
@ GE Nuclear Energy

Nebraska Public Power District
Cooper Nuclear Station RFO16  Shroud UT Project 1F5CN  October/November 1995

Shroud Weld H7
EBIIZZZ  Areas Not Examined
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@ GE Nuciear Energy

Nebrasks FPublic Power District
Cooper Nuclear Station RFO16  Shroud UT Project 1FSCN  October/November 1995

H7 - Actual Examination Coverage - 45S, 60L, & ODCr




0 | SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
Jl (AUT OMA TED with Smart 2000 OD TRACKER)
l TP R
SITE: __COOPER ... | PROCEDURE NO.: UT-CNS-503v4 | REPORTNO.: _SRQ7 =
UNIT: 1 ;WDNIFIRNO U e “)ATA‘N!ETNO.:_ML_____, i
PROJECTNO.: 1FSCN ,‘ \ CALIBRATION SHEET NO.: _.S.Q:JZIHRUQD
1 I o
Weild I1D: H7 Exam Surface: oD Stroke: 35" Crown Width:  * -128"
Search Unit Separation (Front ToFront): ___ NA  Wo Location: LKDN @ BACKING RING o
‘ : ‘ ‘ S
LKDN Fite Name
Lug/Coll| Scan m&'m' e Search  Scan | Results: Va—
No. ‘1 Data: Uit Star:: }W“‘ le! Disk / Side: Unit a8 { (See Legend)
' ! ' . o | cer AT
] P R
ow cow | | | | ‘ 2 |
il ' | - | | (o ® . e
W e 3 80° LKUP .
Lug Side | ? | | 108 | __DOI/A | opoR LKDNSO | €4 J = Shear Component o 1D crown
= ‘ . A | |
S SR TR oo e
oW cow | ingtials { | |
B 1]' - ]’ T— —— ”[‘ e i G SR S s . “'*' e Sy
!ol () |—az0n | 243 | ous | L BEAe l
ow cow | Time -l - ) 0 7 Aadhaad ’
Set ¥ ! g | el e 46 | C.D.E
WoBe® wn | e | e | TRer | palbgingn 1 |
—4 " Date o : 60° LKUP
"‘1""“' 88 NA | 05 _DROI/A_ ODCR LKDN 50 | €. EJ-mcmumom
L. s ODCR | ODCR | Sy , ODCR LKUP |
cw cow rvitiis | | | |
—-—»w—r-———-*-—-— ——T—-—— I R ————— ——————————e -—*"—f--q ——— et e e . e e -
!c‘»m "1 g | o | 45 LKON 42 C.D.EF |
cw cow | Time 45° 45° | 45" LKUP |
Lug Set# |_1L | = | s | — 60" LKDN 46 | C.DE
| 113 R = .___&_..,-.
___i_...;‘ Date | 60° (O ‘ 60° LKUP ‘
S 2K | | 05 | _DOI/A_|ODCRIKDNSY | ¢ 4= Showr Gompanent 0 0 crown
) W |Eamners| 000K | Stop 0OCK LKUP |
ow cow | Inflials | | | N
—c-— - - : ,I | — _ ’ —————— T ——*r——._ o e— -
m k—:‘ ;_leb;.u-e_‘-m— 1 —%._4; “.m 43 j C.D‘E F
ow cow | i 0 | __7seR 45" LKUP i
Lug Set # f Sart* | " | ¢.0.E
B | 480 | NA 80° LKDN ;
..__ﬁ__-.' Date J 80" l 80* 80" LKUP (:
L'f"r!,‘ i—ﬁh-—lﬁ-— | A 08 | _DOVIA | opcR LD 50 | €4 J = Shear Component 1o 1D crown
| LJ |EW': ODCR ODCR | M | mm |
ow _uow | Initials A sl = | - _l- Stssaelass _,J... el
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45° LKDN 19 60" LKUP o ! A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45°LKUP = ODCR LKDN B _ B. NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
0" LKDN 3T ODCRLKUP .. NON RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * Measurement of the backing ring
/795
DATE
/MJ, PAGE: 5 OF: /0O
EE O TN




_SLL or_LOL

| SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
{ (AUTOMATED with Smart 2000 OD TRACKER)
SITE: _COOPER | PROCEDURENO. UT-CNS-S03V4 | REPORTNO. SRO7 et T Y
UNIT: 1 §mmomrm NO.: 0 DATASHEETNO.. SD-52 ,
PROJECT NO.: _1FSCN ' ' CALIBRATION SHEET NO.: _SC-37 THRU 39
i ) B el ife G o
Weid iD: H7 Exam Surface: QD Stroke: 40"  CrownWidth: .
Search Unit Separation (Front To Front) ~.NA____  Wolocation: LKDN@ BACKINGRING
| KON | LKup File Name i
ml“l Scan ' Search | Search 1 indexer and ; Search Scan ‘ Results. ! Comments:
No. ; Data: | Unit Start: | Unit Start: PM‘IW Disk / Side: | Unit a8 | (See Legend) '
T ! I ; S T
™ l l f ] 45 LKON | C.D.EF |
ow cow | Tme |45 | 48 45" LKUP | |
Lug Set# }_HL} I e | — M| N | c.u.E \
"Dl | & e | et 60° LKUP || ‘
Lug Side | ‘ | 105 | DAOTIA | 5ocR LKDNSO c.D.J J = Shear Component to ID) crown
=l B e S | __NA | Sk ‘ dans
OW Cow | inttiaks WL LTS TR (T, TS, L A 3 ! e
dor I | ;' ' & LON B C.D.EF
cow | Time | 48" & | ‘ P
proierd | | | | —am | Z R . | coe
| | - O,
i il -_u* .,_NA._, M ”'LKM
___l_Ff&f* e 80° ! 60" LKUP ‘
&":_C_QE: g5 ‘ NA ‘! _:.lgg_.m—mm_'oocnumso c.0.J | J = Shear Component 1o 1D crown
|Examiner's ODCR ~ ODCR | QOCR LKUP |
CW  COW | |ngials | | | ‘
i » { . - I L el
t { | 3 ' . i
B e | a3 | wa | . - st d
ow ocw | . 4%° | “® l 0  nse 45° LKup
Lug Set # | | | ~ Stat® | T80 LKDN 46 C.D.E
7
e o e o Ell B -
Lug Side | | 105 | _DO7/A | ODCRLKDN sg | e.D =
O !EQ‘T_.,‘_JSJ_ - | [ | €D J = Shear Component to I crown
ow cow | intials | | | |
; | 1 | S AR 1 1 A
% o0 | a3 | wa | ‘ ouoy O | C.D.EF
ow cow | e | & | d i 0 | nsw | euue '
L lus l | S’ a C.D.E |
114 | 850 | A | 80" LKDN !
—10_{ Dae | o ' w | | 0" LKUP |
Lug Side | ~yp. | 108 | _DOTIA 50 C.D.J -
| _B55 | NA | oo | ODCR LKDN ) | J = Shear Component 1o 1D crown
[ [ [Examiners “ODCR  “ODCR | So" | o
ow cow | el | | | 1 vl 1 A IRRN-TL L)
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45°LKDN 19 60° LKUP o A . NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45 LKuP .. ODCRLKDN 38 B - NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
OPLDN 31 ODORUGP ——— . \on AELEVANT INDIGATIONS F - OUTSIDE SURFACE GEOMETRY ) - OTHER (BEE COMMENTS)
REMARKS * Measurement of the backing ring
7-9-997
DATE
/%%‘! PAGE: & oF: /O
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NEDC Z5-L7/ATTACH 2...

) ©
, SHROUD ULTRASONIC EXAMINATION
GE Nuclear Energy DATA SHEET
| (AUTOMATED with Smart 2000 OD TRACKER)
]
SIME: _COOPER | PROCEDURE NO.. UT-CNS-SQ3v4 | REPORTNO.: _SRL7 a2
UNIT: _ 1 . REVISION/FRRNO.: O | DATA SHEET NO.: _SD-53
PROJECTNO.: 1FSCN | | CALIBRATION SHEET NO.: SCI7TTHRU 39
Weid 1D: H7 Exam Surface: oD Stroke: 40" Crown Width: _ e ..
Search Unit Separation (Front ToFront):  NA  Wo Location: _LKDN @ BACKING RING
T | =
LKDN | LKUP | File Name | |
Lug/Cell | Scan | gearch | seach | Indexer | L.g | Search  Scan | Results: Comments:
No Dats: | Unk Start: | Unit Start: (SN / S0P" Digk / side: | Unit 8 | (SeoLegena)
{ ! ! - a | cEF
()| o842 | ee3 | A | i |
ow ocow | Time | 48 } a5 g 5 | 45° Liwp }
Lug Set 8 g DA a C.E
! A ! {
- e = ol U -
Lug Side | (o | ~J05 | DOTIA | opoR LKDNSO | ¢4 J = Shear Component 1o ID crown
‘ . A ‘ ,
. |Examiner's | '%ﬁ “o'géﬁ | ODCR LKUP _
.c:mi m 4‘ . — ——t —p e — ——————————— e e — e
— [ ' ‘ . 4 | C.O.EF ‘
() |-2223 | 1043 | e on |
ow cow | Time J 45 45 ke 45° LKUP
LugScll' | ? "“s';‘%.’ L2 o 46 C.D.E
113 | 1080 | NA { SN
vmvorng B | C o | 60" LKup
Lug Side | £ g f —108 ~RATIA . ODCR LKDN 50 | CDJ J = Shear Component o 1D crown
. ’Enmmr?{ ODCR | ODCR o A | ODCR LKUP
W COW | Iniaks | | g | i
ﬂ"" I l MA_—I T (45° KON 43 . C.D.EF E K-
} | e A i LB,
oW 3 —%——T_J%‘a— 45° ‘ | 45° LKUP
Lug Set # ’ | |~y | — AN |60 LKDN 46 C.D.E
13 —'"olulna-'l_u.%'&'"—%“l ; | 80 LKUP ‘
Lug Sue QQ" | | 108 _D07/A | ODCR LKDN 50 [ €04 J = Shear Component 1o 1D crown
O Eminars | OO | “obeR | S ODCR LKUP ' .
ow cow | intiel | ) CEn T I AT b e e
gtn- | | |
- ——I“J + ’ I“nm 43 ’ C. D.E F
= e% Time .._113_.3_( 45° Lo .
Lug Set 8 ' } St | o 45 C.0.E
WoREl e | 1280 | wa | ‘ 60° LKDN ’ -
. Date 60" ’ 80" | [ 60° LKUP ll
Lug Side | | __108 '..-DﬂllA_loocnume c.0.J J = Shear Companent 1o 1D crown
O mJ " ODCK | ooeR | S | I
ow cow | Initiaks | b oy F ST o SR, N P o W M. W Ul I W LR
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45° LKDN 19 60° LKUP — A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
a5 ke ODCR LKDN Jl B - NON.GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
00°LKDN 37 ODCRLKWP . NON RELEVANT INDICATIONS - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS: * Meas rement of the backm ring

|
|
|
|
|
|
1

ddz

LL/‘_'ﬁ' PAGE: 7 oF: /0
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B
0 | SHROUD ULTRASONIC EXAMINATION
_____GE Nuclear Energy DATA SHEET
\ (AUTOMA TED with Smart 2000 OD TRACKER)
- AL . - ' nstinicl
|
SITE: _ COOPER ' PROCEDURE NO.: _UT-CNS-503v4 I REPORTNO.: SRO7 .
uNIT: 1 ~ |REVISION/FRRNO: O | DATASHEETNO: 504
PROJECTNO.: 1FSCN | CALIBRATION SHEETNO.: _SC-37 THRU 39
[ - REIah - it L 1 4
Weid I1D: H7 Exam Surface: QD Stroke: 35" _  Crown Width: .
Search Unit Separation (Front ToFront): __ N/A _ Wo Location: LKDN @ BACKING RING L
o it e e smamiseiiodl
No. | Data: |u‘m wm;[ﬂ.“‘l”" Disk / Side: | Unit dB (See Legend)
! j ] 1 r I
o ! i S LKDN 9@ C.D.EF
L)l 05e | 1343 | NA |
ow  cow .‘ Time | 4" | A ' 45° LKUP
Lug Set# | f ‘ e MR on C.D.E
e | 180 | wa | Swr od
s B0 L - 80" LKUP
Lug Sde { A— .m_;mmw C.D.J J = Shear Component to ID crown
™ L s o
T8 2 | ooonuwr |
oW cow | |
».C_m_ <..,.,_“!.._.*A,. _;.___. . _T.._,-V_.A_._‘._, o w——| HUT——— ~—-¢é-——~._>.~u———..._ - A_.T—--_—.-»-__.» — SRPSL OTIp TR
® (| 106 | a3 | wa | uon 4@ | A
ow w; Time ‘ a5 l 45" . | 45° LKUP J
Lug Set # | _’ | | —f_— | ZEWR_| * | c.0E
114 | 1450 | A St | | '
) m“] Bte 607 | I | 60" LKUP
Lug Side | w | | 105 | _DOI/A | opOR LKDN 50 c.D.J J = Shear Component to 1D crown
O B giiners 00k | OBk oo | ODCR LKUP
CW COW | nitials | |
s j’ i R T i 'ra-uam a C.D.EF 0,30
SRS TR |
°L‘:'m"‘""J | % nsug | *U o o
60° LKDN D,
/ 156, A
1 | ‘"61.1..4 “!_!c%'j’ ‘ !go' ‘ | 60" LKUP
Lug Sude ‘ | | 150 _DQO7T/A | ODCRLKDN 0 c.DJ J = Shear Component to 1D crown
0 ;eﬁ?‘m' T
Cw  cow | Inftials | | =T - NS +
4 | ‘ Smeunie . Syt
c | ‘
(] 298 | 2043 | _NA wuon Sa8e
- T @)@ | 0| ns; | 4w
Lug Set # | | , Start* a6 C.D.E
e | 2060 | NA | 60 LKDN
Lug Side | 1 108 DOT/A
O | € | 2085 | A A ODCR LKDN 50 C.0J J = Shear Component 1o 1D crown
[] @ |Examnecs ODCR ~ ODCR = 9P GOOR Lo
ow cow | Intials | AL P SR ..o : i
CALIBRATION dB: EXAMINATION RESULTS LEGEND:
45" 2DN 19 60" LKUP - A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G« WELD DISCONTINUITY
45° Lxup N ODCR LKDN 38 B - NONGEOMETRIC INDICA TIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60" LKDN 37 ODCR LKUP — € . NON-RELEVANT INDICATIONS - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS * Measurement of the backing ring
. _ I ———
? 15 "-7-74
DATE
m 11-9 fk MI\‘WTZQK{ o l’/é(/? | pace: & of. /0
M m!! ] FORM T




sueer_LOC or ()

:: {
1 SHROUD ULTRASONIC EXAMINATION
; GE Nuclear Energy DAYA SHEET
‘ (AUTOMATED with Smart 2000 OD TRACKER)
SITE: _COOPER TN A5G OURE > _UT-CNS-503V4 | REPORT NO.: oo B e scdhh s e i
UNIT: 1 **®INIFRRNO: _ O DATkm"oév._ﬁﬂﬂ__‘__-_,_..,w.__._
PROJECT NO.: 1FSCN = CALIBRATION SHEETNO.: SC-37 THRU 39
- ) .
Weld ID: H7 Exam Surface: oD Stroke: 35" =~ CrownWidth: __ * .926"
mmmmwmnom: e Wo Location: LKDN @ BACKING RING -l
| T kon | LKUP Fiie Name
Lug/Cell  Scan Search Search incexer and I Search Scan Results Comments:
Mo | Datai  ynit start: |unit start: IS109"| Disk/ Side: | Unt a8 (See Legend)
T 1
- 1 { 43 C.D.EF
ﬂ T _.;Jm-.l_.NA_T i
ow cow | Time Sl 45° 1 45" LKUP
wpsas| | | | — — AR | oy C.D.E
B Pete || 6| | 80* LKUP
Lug Swde ’ ' 08 | _DOTIA fooonumso c.DJ J = Shear Component (o ID crovn
l aminer's .mzm "’?ge’i“\ - ] | ODCR LKUP '
oW oW | inmak | | ; Fay ol " F— Nl
Cylinder | [ u 4 C.D.E.F t
PR - .
e . . ] ol
?ugsc:': J i-——L—* I I:.m 46 C.DE
T e = e
Side | ! ! ‘ L.
{}_‘1". TR s NA ’ %—— —RA7/A | 0DCR LKDN 50 c.0.J J = Shear Component 10 D crown
| @ Exammers OOCR ODCR | | ODCR LKUP
ow cow Inflials i
P e | ﬂ_H_IL__ f R e o L EIL
. ) -
® 2320 | 2343 | na | e s.8.8.7
ow cow me 45" 48° nsgs | LK
Lug Set # - f . Stat* | |60t LKDN 46 C.DE
# o0 |8 60" LKUP
L ! | .
Lug Side -ﬁ | l ‘ 105 | DO7/A  ODCRLKDN sg ¢, D.J J = Shear Component 1o 1D crown
R = m u “obeR~ | Swe' ODCR LKUP
| Gw cow | initials I 5 -
ow_cow | ik | 1 L i | el T
Syldor . | . @ C.0.EF
R o
Lug Set 8 [ [ Start* | o 4 C.D.E
A A o o
—- 80" LKUP
L“s"' &_~M lﬂ_M.._ %ﬁ'—-— |—M‘LA— ODCR LKDN 0 C.DJ J = Shear Component 1o 1D crown
[l W Eammecs ODCR | ODOR COCR LA
_2!_‘00‘ “M = I | ‘ J 1 e —
CALIBRATION dB EXAMINATION RESULTS LEGEND:
45" LKDN 19 60" LKUP e A - NO RECORDABLE INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY
45" Lxup - ODCRLKDN 38 8 . NON-GEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
80°LKON 37 ODCRLKUP . . NON-RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)
REMARKS: * Measurement of the backing ring




sueer_[C) op O

SHROUD ULTRASONIC EXAMINA TION
GE Nuclear Energy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)
— s el o PR
: _COCTER !nocm NO.._ UT-CNS-S03v4 'monnou_m-nz_m e
jm:rmm: 0 |DATASHEETNO. SDS6
PROJECTNO.: 1FSCN | CALIBRATION SHEETNO.: SC-37 THRU 39
| e
H7 ExamSurface: . _OD =~ Stroke: 35" Crown Width: _ * ~125"
Search Unit Separation (Front ToFront):  NA Wo Location: LKDN @ BACKING RING e B B
T T et
LKDN | LKuP Five Name
Lug /Cell | Scan [ Search | Seach | Indexer and Search Scan Resuits: Comments:
No. Data: lwmgu‘”‘:pl” Disk / Side: Unit aB (See Legend)
) | | i
] |_assa | 2043 '_%_! wuon O oy
ow cow | Tme 48" | i 45° Lkup
A e i
Lug Side { i { 08 | ODCR LKDN 50 0.4 J = Shear Component 1o 1D crown
0 8 (B | —d| ™ it |
ow wow | wis | | | o AR Vot L T,
l 1 ’ i a | 1
aﬁn-]' | " ] s | & LON 4 C.D.EF \
ow cow Tme | 48 | 48 | 45° LKUP ;
Lug Set# | { | | | TR 46 C.0.E ?
| At4 | 2060 | NA | St 60" LKDN |
—-—nv-—]’ Date = 60 60° 80" LKUP ‘
mmlgf 3055 ’ l _Jﬂ‘;._:_n:ﬂLA_. ODCR LKDN 50 C.D.J J = Shear Component 1o 1D crown
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In preparation for the Cooper shroud inspection, Nebraska Public Power District has
requested GE to develop screening criteria for indications that may be found at the shroud
welds. Recently, indications have been discovered in some ®WR shrouds as a result of in-
vessel visual inspection (TVVI). When indications are found by IVV1, only the lengths of
the indications are known. Given that non-destructive examination (NDE) of every
visually detected indication would be difficult and time consuming, a method of screening
indications for subsequent evaluation is required. This report presents such a screening
criterion.

The guiding parameter used for the selection of the indications for further evaluation is the
allowable through-wall flaw size, which already includes safety factors. If all of the
visually detected indications are assumed to be through-wall, then the longest flaws, or
combination of flaws, would have the limiting margin against the allowable through-wall
flaw size. In reality, the indications are likely not through-wall, and therefore the criteria
and methods presented in this report are conservative.

The result of this procedure will be the determination of the effective flaw lengths for the
limit load criteria and equivalent flaw lengths for the linear elastic fracture mechanics
(LEFM) criteria. These flaw lengths will be used to compare against the allowable flaw
size and select indications for more detailed evaluation.

The determination of limit load effective flaw length is based on ASME Code, Section XI,
Subarticle IWA-3300 (1989 Edition) proximity criteria. These criteria provide the basis
for the combination of neighboring indications depending on various geometric
dimensions. The proximity rules described here also conservatively assume that there is
interaction between two perpendicular flaws. It is assumed that circumferential and axial
indications could increase the limit load effective flaw length depending on the unflawed
distance between them. This limit load effective circumferential flaw length must be
compared against the allowable circumferential flaw length. The limit load effective axial
flaw length would be compared against the allowable axial flaw length. Crack growth
over a subseouent cycle is included in the limit load effective flaw length determination.
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Th.e detenmnat.lon of the LEFM equn.nlem flaw length 13. bAfed on the mﬂuence of SHEET__ G oF 40
adjacent flaw tips on the stress intensity factor. These criteria provide the basis for the
summation of individual flaws. Crack growth over a subsequent cycle is also included in

the LEFM equivalent flaw length determination.

Uncertainty in sizing can also be incorporated into the screening criteria. This is done by
adding the uncertainty on crack length sizing to the crack growth expected over the next
cycle. However, the several significant conservatisms introduced in the methodology are
considered to compensate for uncertainty in sizing.

Flaws are considered in the same plane if the perpendicular distance between the planes is
3.0 inches (twice the shroud thickness of 1.5") or less. Any flaws which lie at an angle to
the horizontal plane should be separated into a circumferential and axial component.
These components can then be used separately in the determination of limit load effective
flaw lengths and LEFM equivalent flaw lengths.

The selection of indications for further investigation can be performed by evaluating the
resulting limit load effective flaw lengths or LEFM equivalent flaw lengths. Indications
with flaw lengths greater than the allowable flaw sizes would require further
characterization by NDE or more detailed analysis. The procedure described here is
conservative, since all of the indications are assumed through-wall and are being compared
against the allowable through-wall flaw size.

This report describes the following steps:

 Determination of limit load effective flaw length including proximity criteria for
adjacent flaws and LEFM equivalent flaw lengths including crack tip interaction.

» Determination of allowable flaw sizes based on both linear elastic fracture
mechanics (LEFM) and limit load criteria.
» Screening criteria.

The report covers the limiting stresses for all the shroud welds (H1 through H7 welds).
Therefore, the screening criteria developed here cover all shroud weld indications. A list
of conservative assumptions used in this evaluation is summarized in Table 1-1.
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Table 1-1: Conservative Assumptions Included In Screening Evaluation

. Postulated surface indications were assumed to be through-wall for analysis.

. Future crack growtl: was included in effective and equivalent flaw lengths used for
evaluation.

. ASME Code primary pressure boundary safety margins were applied even though
the shroud is not a primary pressure boundary.

. ASME Code, Section XI proximity rules were applied for limit load effective flaw
lengths, and the influence of adjacent flaw tips on the stress intensity factor was
applied for the LEFM equivalent flaw length.

. A prrximity rule to account for perpendicular flaws was applied, although not
req ucd by Section X1 for limit load.

. A proximity rule which accounts for flaw tip interaction between adjacent flaws
was used for LEFM.

. Fracture toughness measured for similar materials having a higher fluence was
used (fluence comparable to end-of-life prediction).

. For welds H4, HS, and H6A, both LEFM and limit load analyses were applied,
even though LEFM underestimates allowable flaw size, and is not required for

. The screening criteria are limited to one-fourth of the allowable circumferential
flaw length in any arbitrary 90° sector for limit load criteria.

10. The limiting flaw iength computed in each portion of the shroud is applied to ali
locations in that portion of the shroud.
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The limit load effective flaw lengths are based on ASME Code, Section XI proximity
criteria as presented in Subarticle IWA-3300. The procedure addresses both
circumferential and axial flaws. Indications are considered to be in the same plane if the
perpendicular distance between the planes is less than 3.0 inches. All flaws are considered
to be through-wall. Therefore, indications on the inside and outside surface should be
treated as if they are on the same surface. When two indications are close to each other,
rules are established to combine them based on proximity. These rules apply only to the
limit load evaluation. The crack tip interaction criteria for LEFM are described in

Section 3.2,

Flaw length inspection uncertainty can be incorporated in the proximity rules by adding
the uncertainty to crack growth, e.g., replace Aa by (Aa + U) or 2Aa by (2Aa + 2U).

21  Proximity Rules

The flaw combination methodology used here is similar to the ASME Code, Section XI
proximity rules concerning neighboring indications. Under the rules, if two surface
indications are in the same plane (perpendicular distance between flaw planes < 3.0 inches)
and are within two times the depth of the deepest indication, then the two indications must
be considered as one indication.

In Figure 2-1, two adjacent flaws L1 and L2 are separated by a ligament S. Crack growth
would cause the tips to be closer. Assuming a conservative crack growth rate of

$x10~3 in/hr and 8000 hours of hot operation, the crack extension, Aa, at each tip is 0.6
inches for an 18 month fuel cycle (12,000 hours), and 0.8 inches for a 24 month fuel cycle
(16,000 hours). Therefore, combining the crack growth and proximity criteria, the flaws
are assumed to be close enough to be considered as one continuous flaw if the ligament is
less than (2 x Aa + 2 x shroud thickness). For a shroud thickness of 1.5 inches, this
bounding ligament is 4.2 inches for an 18 month fuel cycle and 4.6 inches for a 24 month
fuel cycle. Thus, if the ligament is less than 2Aa + 2t, the effective length is

(L1 + L2 + S + 2Aa). Note that the addition of 2Aa is to include crack growth at the
other (non-adjacent) end of each flaw (See Figure 2-2).

Riip~

o
-~
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If the ligament is greater than 2Aa + 2t, then the limit load effective flaw length is -ﬂi
determined by adding the projected tip growth to each end of the flaw. Forthiuxm—j— OF_4C.
Llggr=L1+2Aa and L2og=12 + 24a.

A similar approach is used to combine flaws when a circumferential flaw is close to an
axial flaw (See Figure 2-3). If the ligament between the flaws is less than Aa + 2t, then the
limit load effective flaw length for the circumferential flaw is Logr= L1 + S + Aa (the
bounding ligament for these cases). If the ligament is greater than Aa + 2t, then the flaws
are treated separately.

After the circumferential and axial flaws have been combined per the above criteria, a map
of the limit load effective flaws in the shroud can be made, and the effective flaw length
can be used for subsequent analysis.

To demonstrate the proximity criteria, three examples are shown in Table 2-1 and
described below.

Table 2-1: Flaw Combinations Considered in Proximity Criteria

2.1.1 Case A: Circumferential Flaw — No Axial Flaw

This case applies when two circumferential indications are considered. Figure 2-2a shows
this condition. If the distance between the two surface flaw tips is less than 2Aa + 2t, the
indications must be combined such that the limit load effective length is (See Figure 2-2b):

Lefr=L1+8+L2+2Aa
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L2 = length of second circumferential indication '
§ = distance between two indications SHEET__LC_ or 2

Aa = estimated crack growth per tip for next operating period

If the distance between the two tips is greater than 2Aa + 2t, the limit load effective flaw
lengths are (See Figure 2-2¢):

Llegg=L1+24a
L2eg=12 + 248

2.1.2 Case B: Circumferential Flaw - Axial Flaw
This case applies when both a circumferential and an axial flaw are being considered.
Figure 2-3a demonstrates this condition. For this case, only growth of the circumferential
flaw is considered. If the distance between the circumferential indication tip and the axial
indication is less than Aa + 2t, then the effective circumferential flaw length is
(See Figure 2-3b):
Lef=L1+S+Aa
where: L1 = length of circumferential indication

S=  distance between the circumferential tip and
axial flaw,

and the limit load effective axial length is (Figure 2-3b):
Leff=12 + 242
where: L2 = length of axial indication
If the distance between the circumferential indication tip and the axial indication is greater

than Aa + 2t, then the flaws are not combined (See Figure 2-3c) and the effective lengths
are:

Llegr=L1 + 2Aa (for circumferential flaw)

L2ef5= L2 + 2Aa (for axial flaw)
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This case applies when only axial flaws are being considered. The effective length is
determined in a manner similar to that used for Case A for circumferential flaws.

2.2 Application of Limit Load Effective Flaw Length Criteria

The application of the limit load effective length criteria is applied to two adjacent
indications at a time. Figure 2-4 is a schematic which illustrates the process. For
example, using the 0° azimuth as the starting location for a circumferential weld or plane,
the general procedure would be as follows:

¢ Moving in the positive azimuthai direction, the first indication encountered is
indication 1.
» The next indication is indication 2.

» Apply proximity rules to the pair of indications (indications 1 and 2). Combine the
flaws if necessary (L1 + L2 + S + 2Aa). If the flaws are combined, the resulting
flaw becomes indication 2.

o Continue along positive azimuthal direction until the next indication is
encountered. This becomes indication 3.

» Apply proximity rules to indications 2 and 3. If indication 2 is a combined flaw, do
not add an additional Aa, since it is included in the limit load effective flaw length
previously determined.

o Continue proximity rule evaluation until all indications along the subject weld or
plane have been considered.
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Figure 2-1: ASME Code Proximity Criteria
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Figure 2-2: Application of Proximity Procedure to Neighboring Circumferential
Flaws
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The preceding section of this report described the determir “tion of limit load effective

flaw lengths from the IVVI results. These limit load effective flaw lengths have to be

compared to the allowable flaw lengths to assess the structural integrity of the shroud.

This section describes the details and the results of the structural analysis performed to

determine the allowable flaw lengths. The structural analysis consists of two steps: (1) the

determination of axial and circumferential stress magnitudes in the shroud, and (2) the

calculation of the allowable flaw lengths. Both the fracture mechanics and limit load

methods are used in the calculation of allowable flaw lengths.

3.1 Applied Loads and Calculated Stresses

The applied loads on the shroud consist of diferential pressure and dynamic (seismic).
The dynamic loads consist of a norizontal shear force and an overtumning bending moment.
The shear force acts in a direction which does not influence crack growth significantly, so
it is not considered. The bending moment stress at a shroud cross-section varies as a
fanction of its vertical distance from the top of the shroud. Pressure on the crack face is
not considered for two reasons: (1) It is overly conservative to consider the stress on a
postulated through-wall flaw when the flaw is unlikely to be through-wall, and (2) the
pressure stress on the crack face is negligible. Because of the inherent ductility of the
material (whick will be discussed in Section 3.2 of this report), residual stresses and other
secondary stresses do not affect structural margin. Thus, they need not be considered in
the analysis.

The magnitudes of the applied loads were obtained from the dynamic stress analysis
(Reference 3-1) and system information report (Reference 3-2). The nominal shroud
radius and thickness (Reference 3-3) were used to calculate the stresses from the applied
loads. Stresses are calculated based on strength of materials formulas. Figure 3-1 shows
the weld designation and relative locations in the shroud. Table 3-1 shows the calculated
dynamic bending stress magnitudes for both the upset and faulted conditions. The
appropriate pressure differences for the normal/upset and faulted conditions are shown in
Table 3-2.

12
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Weld Moment, (in-kip) Stress, (ksi)
Designation Upset Faulted Upset Faulted

Hl 7.60x103 1.52x104 0.18 0.37

H2 1.01x104 2.02x104 0.24 - 049

H3 1.04x104 2.08x104 0.28 0.57

H4 1.49x104 2.98x10% 041 0.82

HS5 2.95x104 5.90x104 0.81 1.62
H6A 3.71x104 7 42x104 1.02 2.03

H6B 3.83x104 7.66x104 1.05 2.10

H7 §.22x104 1.04x105 1.54 3.08

Table 3-2: Pressure Differences

Pressure Differences (psi)
Component Normal/Upset Condition Faulted Condition
Shroud Hezd and 11.25 303
Upper Shroud
Core Plate 23.71 26.7
Lower Shroud 31.21 54.0

The structural analysis for the indications uses two methods; linear elastic fracture
mechanics (LEFM) and limit load analysis. Both the limit load and the LEFM methods
were used in determining the allowable flaw sizes in the shroud. Since the limit load is
concerned with the gross failure of the section, the allowable flaw length based on this
approach may be used for comparison with the sum of the limit load effective flaw lengths,
determined in Sectiou 2.2, of all the flaws at a cross-section. On the other hand, the
LEFM approach considers the flaw tip fracture toughness and thus, the allowable flaw
length based on this approach may be used for comparison with the LEFM equivalent flaw
length, determined in Section 3.2.2, at a cross-section. The fluence !=vels at welds HI,
H2, H6B, and H7 are such that no significant embrittlement effects are expected.
Therefore, only the limit load approach was used at these welds. The technical approach
for the two methods is described next.




GE Nuclear Energy - GENE-523-174-1293
Revision 2

NEDC Z.2-J9/ ATTACH 2.4
SHEET_ L& oF_4C
The shroud material (austenitic stainless steei) is inherently ductile and it can be argued

that the structural integrity analysis can be performed entirely on the basis of limit load. In

fact, J-R curve measurements (Figure 3-2) made on a core shroud sample taken from an

overseas plant having higher fluence (8x10%° n/cm?) than Cooper showed stable crack

extension and ductile failure. The ASME Code recognizes this fact in using only limit load

techniques in Section XI, Subsubarticle IWB-3640 analysis. Nevertheless, a conservative

fracture mechanics evaluation was performed using an equivalent Ky corresponding to

the material Jj..

3.2 LEFM Analysis

3.2.1 Determination of Ky

The Ky for the overseas plant shroud was approximately 150ksiv/in . Use of this
equivalence is extremely conservative since:

i) The actual fluence for Cooper is lower than that for the overseas plant from which
J-R curves were obtained.

ii) The J-R curves show Jp,ax values well above the Jj, confirming that there is load
capability well beyond crack initiation (See Figure 3-2).

Also, for circumferential flaws K|, is divided by ASME Code safety factors: 2.8 for
normal and upset condition stresses, and 1.4 for faulted condition stresses. K is divided
by 3.0 and 1.5 respectively for axial flaws. For the analysis presented here, the LEFM
analysis is confined to welds H4 to H6A. The fluence corresponding to welds at and
below the core plate and above the top guide is an order of magnitude lower and the
associated fracture toughness is comparable to that of the unirradiated material.
Therefore, for those locations only the limit load analysis is used.

322 LEFM Equivalent Flaw Length

A consideration that applies only to the fracture mechanics analysis is the question, "When
is a flaw independent of an adjacent flaw?" The ASME Code proximity rule described in
Section 2 considers how flaws can link up and become a single flaw as a result of
proximity. However, even when two flaws are separated by a ligament that exce=ds 2Aa +
2t, they may not be considered totally independent of each other. That is, the flaw tip
stress intensity factor may be affected by the presence of the adjacent flaw. This can be

14
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For a finite plate, the K value is higher as determined by the finite width correction
factor, F (Reference 3-4). In this screening evaluation it is assumed that the plate is
“infinite" if the correction factor F is less than 1.1.

As with the limit load proximity criteria, indications are considered to be in the same plane
if the perpendicular distance between the planes is less than 3.0 inches. All flaws are
considered to be through-wall. Therefore, indications on the inside and outside surface
shoulc be treated as if they are on the same surface. When two indications are close to
each other, rules are established to combine them based on proximity of adjacent crack
tips. These rules are described here and apply only to the LEFM evaluation. The
proximity criteria for limit load are described in Section 2.0. Uncertainty in sizing may be
incorporated into the LEFM flaw length by adding the uncertainty to each end of the flaw.
Thus, Aa in the next paragraph discussion is changed to (Aa + U).

As seen in Figure 3-3, if the width of the plate exceeds 2.5(L1 + 24a) (or a/b less than
0.4), then there would be no interaction due to plate end edge effects. If this same
condition is appli« | (0 two neighboring flaws, then there will be no interaction between
the two indications if the tips are at least 0.75(L1 + L2 + 4Aa) apart. Thus, if the distance
between indications is greater than 0.75(L1 + L2 + 4Aa), then .aey may be considered as
two separate flaws. If however, they are closer, the LEFM equivalent flaw length is the
sum of the two individual flaws including crack growth.

3.3 Limit Load Analysis

A through-wall circumferential flaw was assumed in this calculation. Limit load
calculations were conducted using the approach outlined in Subsubarticle IWB-3640 and
Appendix C of Section XI of the ASME Code. The flow stress was taken as 3S,,. The
Sm value for the shroud material (Type 304 stainless steel) is 16.9 ksi at the approximate
normal operating temperature of 550°F.
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Safety factors from the ASME Code (for circumferential flaws: 2.8 for normal and upset
and 1.4 for emergency and faulted, for axial flaws: 3.0 for normal and upset and 1.5 for

emergency and faulted) were used in the analysis. NEDC Z2-L9/ ATTACH a4

20 A
3.4 Shroud Thickness Congiderations SHEET _=C “—-EQ

A shroud thickness of 1.5 inches was used in developing the screening criteria. However,

there are locations in the shroud with wall thickness greater than 1.5 inches. Therefore, it
must be determined if the use of 1.5 inches is applicable to all other shroud locations.

The screening criteria based on the 1.5 inches thickness is considered applicable to
locations of greater thickness, since stresses were determined based on the 1.5 inch
thickness. This results in conservative stress values when applied to locations with
thickness greater than 1.5 inches, such as the weld between the 1.5 inch shroud cylinder

and 3 inch top guide support ring.

16

‘:\e
W



GE Nuclear Energy _ * GENE-523-174-1293

3.5

3-1.

34

Revision 2
NEDCAZ-L4LATTACH 2 4
SHEET__Z. _ 0F_4C

RA No. 145, "Seismic Response of RPV and Internals of Cooper Station," GE
Design Analysis Unit, San Jose, CA, Completion date 12/23/69.
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Figure 3-1: Sketch Showing Typical Welds in the Core Shroud
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Figure 3-3: Schematic Dlustrating Flaw Interaction
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Allowable through-wall flaw sizes were determined using both fracture mechanics and

limit load techniques for both circumferential and axial flaws. It should be emphasized
that the allowable through-wall flaws are based on many conservative assumptions and are
intended for use only in the screening criteria. More detailed analysis can be performed to
justify larger flaws (both through-wall or part-through when measured flaw depths are
available). However, since the intent of the screening criteria is to determine when
additional evaluation or NDE characterization is needed, a conservative bounding
approach is utilized.

4.1 Allowable Through-Wall Circumferential Flaw Size

Both the LEFM and limit load methods were used to evaluate the allowable through-wall
flaws. At welds H4 to H6A, LEFM and limit load analysis methods were used, and the
limiting locations for through-wall cracking occurred at the H6A weld. For the limit load
analysis, the governing case is the H7 weld location where the pressure and dynamic
stresses are high.

41.1 LEFM Analysis

The total axial stress at weld H6A is 1.34 ksi for the upset condition and 2.91 ksi for the
faulted condition. Using the ASME Code safety factors for fracture analysis (2.8 for
normal and upset and 1.4 for faulted), the faulted condition is limiting.

To determine the allowable flaw size based on LEFM methods, the conservatively
estimated irradiated material fracture toughness K| value of 150 ksivin was used.
Applying the ASME Code safety factors, allowable Ky values of ~ 54 ksiv/in (upset) acd
~107ksivin (faulted) were obtained. The allowable flaw size was calculated using the
following equation:

KlzG-GJ(’_n-)_

where Gy, is a curvature correction factor as defined in (Reference 4-1), o is the total
axial stress, and ‘' is the half flaw length. The bending correction factor Gy, is neglecied
because of the ductility of the material. The allowable through-wall circumferential flaw
length (2a) was determined as = 145 inches for H6A.
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A through-wall circumferential flaw was assumed in this calculation. The limit load
calculations were conducted using the approach outline< in Subsubarticle IWB-3640 and
Appendix C of Section XI of the ASME Code. The flow stress was taken as 3S,,. The
Sm value for the shroud material is 16.9 ksi at the approximate normal operating
temperature of S50°F.

The stresses and zilowable flaw length for the limit load analysis are shown in the table
below. The allowable flaw length is based on the limiting condition, which was faulted for
welds H1-H7, and includes the ASME Code, Section XI safety factors.

Table 4-1: Stresses and Allowable Flaw Lengths at Shroud Welds

Axial Force Stress (ksi) Bending Moment Stress (ksi) | Allowable Flaw

Weld Upset Fauited Upset Faulted Length (in)
H1-H2 0.35 0.94 0.18 0.37 423
H2 0.35 0.94 0.24 0.49 420
H3 0.33 0.88 0.28 0.57 393
H4 0.33 0.88 041 0.82 386
HS 0.33 0.88 0.81 1.62 368
H6A 0.33 0.88 1.02 2.03 360
H6B 0.64 1.23 1.05 2.10 349
H7 0.59 1.16 1.54 3.08 323
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42.1 LEFM Analysis

The allowable axial flaw size is governed entirely by the pressure hoop stress. As with the
circumferential flaw case, the allowable axial flaw size was determined assuming a
through-wall flaw. For a through-wall flaw of length 2a in the shroud, the applied stress
intensity factor is given by:

K=M*c,*Jma
where M is the curvature correction factor given by:

M=[1+ 1.61a%(R1)]°5 (from Reference 4-2)

In the above expression, the allowable flaw length 2a can be determined by equating the
calculated K to the fracture toughness of 150 ksiviin . The hoop stress for the faulted
condition is 1.79 ksi; the ASME safety factor of 1.5 is applied and the result is used in the
previous equation.

The al'owable flaw length was conservatively determined to be 2a = 85 inches above the
core plate.

422 Limit Load

An alternate approach to determining the allowable flaw size is to use limit load
techniques. The allowable flaw length is given by the equation:

op =of/ (M * SF)

where M is a - rvature correction factor as defined above, o= 38, is the flow stress, SF -
is the safety factor (3.0 for upset conditions, 1.5 for faulted), and o}, = the hoop stress

corresponding to the AP of 30.3 psi (faulted) above the core plate and 31.21 psi (upset)

below the core plate. The allowable flaw length based on the limit load analysis is 330

inches above the core plate (using the limiting shroud diameter at welds H1 and H2) and

167 inches below the core plate. Since the value above the core plate exceeds the LEFM

value, the allowable axial through-wall flaw length is 85 inches between H3 and H6A.
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The determination of the allowable through-wall flaws has been described in Section 4.

The objective was to use the allowable flaw size as the basis for the screening criteria.

Since the screening rules represent the first step in the evaluation, they are by definition

conservative. If the criteria are exceeded, the option of doing further detailed evaluation

or performing additional NDE remains. The allowable through-wall flaws were:

« Circumferential Flaws
-H1: 423 inches (limit load)
-H2: 420 inches (limit load)
-H3: 393 inches (limit load)
-H4: 386 inches (limit load), 235 inches (LEFM)
-HS: 368 inches (limit load), 168 inches (LEFM)
- H6A: 360 inches (limit load), 145 inches (LEFM)
-H6B: 349 inches (limit load)
-H7: 323 inches (limit load)

e Axial Flaws
-HI-H2: 330 inches (limit load)
-H3-H6A: 85 inches (LEFM)
- H6B-H7: 167 inches (limit load)

A conservative approach in developing the screening rule is to include both the LEFM and
limit load analysis. For circumferential flaws, LEFM provides the limit on LEFM
equivalent single flaw length for H4 through H6A, while the limit load analysis provides
the limit on effective camulative flaw length. For axial flaws, the allowable flaw length
is 330 inches between H1 and H2, 85 inches between H3 and H6A (LEFM), and 167
inches below the core plate (limit load).

For circumferential flaws at welds H4 through H6A, the limits are applied as follows. The
fracture mechanics based limit for a single equivalent flaw length at H6A (for example), as
determined in Section 3.2.2, is 145 inches. This in itself is not sufficient, since there could
be several flaws (each less than 145 inches) in a circumferential 7 iane that cumulatively
add up to greater than 360 inches (the allowable circumferential flaw size based on limit
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load analysis). Thus, the sum of the effective flaw lengths, as determined in Section 2.2,
should be less than 360 inches.

While this fully assures the ASME Code margins, an additional conservative assumption is
included in the screening. This states that the sum of the limit load effective flaw
lengths cannot be more than 360/4 = 90 inches in any 90 degree sector of the shroud.
This is a conservative restriction that assures that long continuous flaws are not
admissible.

The approach used here for the 90 inch limit for circumferential flaws is to assume a
template with 2 moving window equal to a 90° sector. The sum of the limit load effective
flaw lengths that appear in the window should be less than 90 inches. This is shown
graphically in Figure 5-1. A similar restriction based on limit loads is not needed for axial
flaws, since field experience has shown that they are typically associated only with
circumferential welds and are unlikely to be aligned in the same plane.

The allowable flaw length of 90 inches for any 90 degree sector applies to weld H6A.
Similarly, limit load allowable flaw lengths divided by four apply to welds H1 through H7.

When considering LEFM based evaluations, the crack interaction criteria described in
Section 3.2 must be applied in comparing against the allowable lengths. For example, for
adjacent flaws where the spacing, S, is less than 0.75 (L1 + L2 + 4Aa), the length
L=L1"+L2"is used for comparison with the LEFM based aliowable flaw length. The
lengths L1' and L2’ are as determined in Figure 3-3.

The criteria presented in this report are conservative in that continuous flaws (for limit
load) were assumed. Additional analysis assuming the flaws are non-continuous (that is,
distributed around the circumference of the shroud) or part-through wall will yield larger
cumulative flaw lengths.
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Not to Scale

Figure 5-1: Schematic Ilustrating Cumulative Limit Load Effective Flaw Criterion
for a 90° Sector
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The screening criteria are schematically shown in Figure 6-1. The first step is to map the
flaw indications observed by IVVI. Next the proximity rules are applied to the flaw map

to develop limit load effective flaw lengths. The results of the limit lcad effective flaw
lengths are also mapped.

6.0 SUMMARY OF SCREENING CRITERIA

For axial flaws, two neighboring flaws must be summed if S < 0.75(L1 + L2 + 4Aa). If

the longest resulting flaw is less than 85 inches, then the screening limit is met for axial
flaws.

For circumferential flaws, all limit load effective flaw lengths (as determined by the
methods outlined in Section 2.0} are summed in any 90° sector using a template. The next
step is to compare the longest LEFM equivalent flaw to the LEFM based screening
criteria for welds H4 to H6A.



GENE-523-174-1293

GE Nuclear Energy Revision 2
NEDCZS-LSIATIACH 2.4
SHEET._ 33 .40
mW'
|
Y
Evaluate
Axial Flaws
L4

H3 . HEA
S<ors(Lr+un

M1 - H2 ano HEY . WY
Map Limit Loag
Mﬂouuqn

Mhmu
Using Proximity Rule

:_Ll T
Lot s
| (

Continueg Operation Justified

' Further Evaiuation




GE Nuciear Energy __ - GENE-523-174-1293
Revision 2

NEDC SS-19IATTACH 2.4
SHEET._34 __ 0F 40

Based on current available information at GE, the Cooper field history was tabulated.
Table 7-1 contains the list of known cracking incidences at Cooper. The relatively short
list of cracking incidences is likely a reflection of the Cooper water chemistry quality.

7.0 COOPER FIELD HISTORY

Table 7-1. Cooper Field History

COMPONENT | DATE DESCRIPTION

Instrument Line 1/76 | Leak detected in 2-inch 304 S/S instrument line. Leak
located 1/2-inch from safe end to pipe weld. 3/4-inch
circumferential crack detected. Cause: IGSCC in weld
HAZ

Main Steam Line 10/76 | UT indications in 26-inch main steam line carbon steel
“D” loop flow restrictor spool. Indications 5/8-inch
length, 3/16-inch width, 3/16-inch depth. Cause:

Manufacturing defects.
Residual Heat 2/77 | Failure in 1-inch RHR drain line. Cause: Fatigue.
Removal Drain Line
Feedwater Sample 2/77 | Portions of 3/4-inch 316 S/S feedwater sample probe
Probe found broken off. Cause: Transgranular SCC associated
with chlorides; cyclical vibration may have accelerated
failure.
Control Rod Drive 4/78 | Failure of Alloy X-750 CRD spud finger. Cause:
Spud Mechanical overioad.
Steam Jet Air Ejector | 11/77 | Holes detected in 4-inch carbon steel elbow. Cause:
System Elbow Either pitting corrosion or erosion corrosion.
Position Indicator 1975 | Leak detected in 3/4-inch 304 S/S indicator tube. Cause:
Tube Leaching out of non-metallic inclusions.
Reactor Water 9/92 | Leak detected in RWCU flange to tee weld. Cause:
Cleanup Flange IGSCC in weld heat affected zone.

CRD Cap Screws 1991 | Cracking initiated at the st ink to head radius of the CRD
cap screws. Cause: IGSCC assisted by crevice and
notch conditions in the fillet region at the transition from
the shank to the bolt head.

Shroud Head Bolts Cracking in 21 Alloy 600 shroud head bolts to date.
Cause: IGSCC in creviced region.
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A.1 Water Chemistry

For the first two cycles of hot operation, Cooper operated with relatively high primary
water conductivity. As can be seen in Table 1, the cyclic conductivity mean values
averaged 0.27 uS/cm. There was a dramatic condu..ivity improvement during the third
cycle where the conductivity decreased to 0.142 uS/cm. Since the third cycle,
conductivity values have improved aad were excellent at appruximately 0.10 uS/cm during
the last three operating cycles. Although Cooper is characterized by some of the best
water chemistry in the BWR fleet (noting that Cycle 16 conductivity is somewhat higher),
there were several documented early water chemistry transients experienced at

Cooper (1):

1. August 29, 1974 - Cooper reactor water conductivity reached 5 uS/cm and
pH decreased to 5.5 during shutdown due to a condensate demineralizer resin
intrusion (Cycle 1).

2. December 8, 1974 - Cooper reactor water conductivity reached 10 pS/cm at
power due to a condenser leak (Cycle 1).

3. January 27, 1975 - Cooper reactor water conductivity reached 11.5 uS/cm
and pH decreased to 4.8 at power due to 8 RWCU resin intrusion (Cycle 1).

4. July 2, 1975 — Cooper reactor water conductivity reached 12 uS/cm at power
due to a condenser tube leak (Cycle 1).

5. February 21, 1976 -- Cooper reactor water conductivity reached 4.3 uS/cm
and pH decreased to 4.9 at power due to a suspected resin intrusion. Chloride
was also measured at 48 ppb (Cycle 1).

6. May 22, 1976 -- Cooper reactor water conductivity reached 4.9 uS/cm and

pH decreased to 4.9 at power due to a suspected resin intrusion. Chloride was
also measured at 50 ppb (Cycle 1).
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7. February 25, 1977 -- Cooper reactor water conductivity reached 1.1 uS/cm
and pH decreased to 5.6 at power due to a suspected resin intrusion. Chloride
was aiso measured at 30 ppb (Cycle 2).

Because of the some higher early life conductivity and intrusion history, it is likely that
intergranular stress corrosion cracking (IGSCC) initiation was accelerated in susceptible
areas (both uncreviced and creviced) of the primary system, including the shroud. The
effect of sulfate/conductivity on crack initiation in uncreviced material is presented in
Figure 1. It is clear that an increase in sulfate/conductivity results in an acceleration in
crack initiation as measured by the constant extension rate test (CERT). A similar type of
initiation acceleration is expected for chloride ions.

The strong correlation between conductivity and IGSCC susceptibility in uncreviced
sensitized stainless steels has also been examined in various other laboratory studies (2-4)
and it is evident that a significant decrease in crack initiation time is expected with
increased concentrations of certain deleterious anionic impurities, in particular sulfates and
chlorides. For creviced BWR components the strong correlation of SCC susceptibility
with actual BWR plant water chemistry history has been documented (5).

A.2 Shroud Evaluation

The recent cracking of shrouds at several BWRs has placed this stress corrosion concern
at the highest levels. When Cooper is compared to 51 other BWRs relative to possible
shroud performance, the following rankings and factors are noted:

1. First 5 cycle mean conductivity (0.188 uS/cm) - 41/51 highest. Shrouds in
BWRs with lower 5 cycle mean conductivity have cracked.

2. Total mean conductivity (0.152 uS/cm) - 42/51 highest (based on June 1994
data). Shrouds in BWRs with lower total mean conductivity have cracked.

3. On-line years (14.6) - 13/51 highest (based on November 1993 data).
Shrouds in BWRs with lower on-ling years have cracked.
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4. Estimated peak fluence (8.4E20) - 2/51 (based on December 1992
calculations). Shrouds in BWRs with significantly lower estimated peak
have cracked.

5. Shrouds fabricated out of Types 304L and 347 stainless steel and Cooper's
shroud's material of construction, Type 304 stainless steel, have cracked. It
should be noted that all Type 304 stainless steel shrouds inspected to date have
revealed cracking.

6. Shrouds built by Rotterdam, Sun Ship, P. F. Avery and Cooper’s shroud's
manufacturer, Bingham Willamette, have cracked.

Based on the experience of shroud cracking in BWRs with relatively good water chemistry
quality and at low fluence locations, independent of manufacturer, material of construction
and relative age, future cracking in Cooper's shroud cannot be ruled out.



GE Nuclear Energy__". GENE-523.174-1293

A3 References
1.

Revision 2

NEDC SS-LSUATTACH 2.4
SHEET__2&__ oF_4C

B. H. Dillman et al, "Monitoring of Chemical Contaminants in BWRs," EPRI NP-
4134, July 1985,

R. B. Davis and M. E. Indig, "The Effect of Aqueous Impurities on the Stress
Corrosion Cracking of Austenitic Stainless Steel in High Temperature Water,"
paper 128 presented at Corrosion 83, Anaheim, CA, NACE, April 1983.

L. G. Ljungberg, D. Cubicciotti and M. Trolle, "Effects of Impurities on the IGSCC
of Stainless Steel in High Temperature Water," Corrosion, Vol. 44, No. 2, February
1988.

W. E. Ruther, W. K. Soppet and T. F. Kassner, "Effect of Temperature and Ionic
Impurities at Very Low Concentrations on Stress Corrosion Cracking of Type 304
Stainless Steel," Corrosion, Vol. 44, No. 11, November 1988.

K. S. Brown and G. M. Gordon, "Effects of BWR Coolant Chemistry on the
Propensity for IGSCC Initiation and Growth in Creviced Reactor Internals
Components," paper presented at the Third Int. Symp. of Environmental
Degradation of Materials in Nuciear Power Systems-Water Reactors, Traverse
City, MI, August 1987, published in proceedings of same, TMS-AIME,
Warrendale, PA, 1988.

34



GE Nuclear Energy

oanuAuN—E

el el el
W AW N - O

Tabie 1. Cooper Water Chemistry History

Mean Value
Conductivity

—uSlem

0.204
0.338
0.142
0.119
0.135
0.172
0.210
0.140
0.126
0.170
0.149
0.117
0.093
0.094
0.096
0.123
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Chloride
ppb
31.72
30.65
31.04
30.04
30.07
30.00
30.00
30.00
30.00
10.14
741
1.81
0.88
1.70
1.98
3.77
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Sulfate
pb_

1.99
3.00
2.60
471
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