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Calc. Description:

The purpose of this calculation is to evaluate the results of General Electric's (GE) inspection of the CNS 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, H5, H6a,
H6b, and H7) were inspected during CNS's 1995 refueling outage and are subject to this evaluation.
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,

1.0 REFERENCES

1.1 USAR - Section 111-3.4.1.1 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-

523-113-0894
,

2.0 A'ITACHMENTS,

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

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 CNS 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 l

(see Attachment 2.4). Eight horizontal (circumferential) welds (H1, H2, H3, H4, H5,
H6a, H6b, arx! H7) were inspe-ted during CNS's 1995 refueling outage and are subject
to this evaluation.

4.0 CALCULATION INPUTS

4.1 GE inspection data (see Attachment 2.3)
4.2 Core Shroud thickness (t) = 1.5 inches (see Attachment 2.4) |

'

4.3 Crack growth extension (aa) = 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.

4.4 Allowable flaw lengths are specified in Attachment 2 4.

5.0 ASSUMPTIONS

5.1 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 H1 the flaw
length between 0 - 15.5" = 15.5" x 1.65"/* = 25.58").

! 5.2 See sheet 7 of Attachment 2.4.

f
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6.0 METHODOLOGY |

6.1 General

ne General Electric screening criteria document (Attachment 2.4) specifies two
i

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 etYective flaw lengths using established !

" proximity rule" equations and comparing these calculated flaw lengths with ;

allowable flaw lengths. He allowable flaw lengths are for any 90' sector of the
'

applicable weld. He 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 length. He allowable flaw length is compared I
to the maximum sinale equivalent flaw length. The allowable flaw length was .

determined as described on sheet 25 of Attachment 2.4. The equivalent flaw |
length is described on sheets 18-19 of Attachment 2.4. J

l

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,
H4, H5, H6a, H6b, and H7 is included as Attachment 2.1.

7.2 LF.hi

Three horizontal welds were evaluated using the LEFM screening criteria
(reference section 5.0 of Attachment 2.4). He evaluation of welds H4, H5, and
H6a is included as Attachment 2.2. j

8.0 CONCLUSIONS

All ualuated welds meet the applicable Limit Load and/or LEFM screening criteria. No
.

fiather evaluation or NDE characterization is necessary for any of the horizontal welds. !

-. . _ - _ _ |
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CNS CORE SHROUD - EVALUATION OF NEDC 95-191
w 2.1WELD INDICATIONS USING '

SCREENING CRITERIA FOR
LIMIT LOAD METHOD

WELD DESIGNATION: H1 (REFERENCE SHEET 7 OF ATTACHMENT 2.3)
1.,(C/A) $m

W Indicehon Start End W Dietence to L (C/C) L=1+S+e t== b + 2e Atm 4 (in.)4

Number Type Loceuon I aramari Length Ned Irwer= Nan 2 + 2e L=b+S+im+2e L= ta + 2e 6,= 6 + 2e 6, = 6 + 2e Irwaraman (Por any 90 ResuRs

(C or A) (Ammulh) (Azimulh) L (in.) S., (in ) (In.) (S., < 2t + 2a) (S., > 2t + 2a) (S < 2 + e) (S > 2 + e) Number dog. escoor) (Set / Unset)
,

*A + 'G C 334.9 15.5 67 74.53 42 88.2 H1.1

1 C 80.67 61.8 1 87 5.12 4.2 3 07 H1.2

*B C 64.9 75.5 17.40 18.79 4.2 18.89 H1.3

2 C 88.89 87.52 1.04 7.80 4.2 2.24 H1.4
' 3 C 92.18 93.31 1.87 13.35 4.2 3 07 H1.5

*C C 101.4 115.5 23.27 54.91 4.2 24.47 H1.8

4 C 148.78 150.29 2.5 24 11 4.2 3.7 H1.7 105 Sat
*D C 164.9 195.5 50.40 23.99 4.2 51.80 H1.8 (No 90 dog.

5 C . 210.04 211.55 2.5 55 03 4.2 3.7 H1.9 sector

*E C 244 9 257.5 20.79 23.81 4.2 21.99 H1.10 easeds
6 C 271.93 273 89 2.91 18.5 4.2 4.11 H1.11 105")
*F C 284 9 295.5 17.40 5.2 4.2 18 80 H1.12 >

7 C 298.85 299.86 1.67 48.48 4.2 2.87 H1.13 ;

8 C 329 03 330.92 3.13 6.57 4.2 4.33 H1.14 f
I,-

214.02 380.08
.

!
* Indicales on eseumed Irwer=han in en uninspected oree |

-

.

!
Evolueggo: 1. The menimum offedfve Saw length for any one 90 degree sector = 18.09 (a = 0.6) + 2.87 + 4.33 + (40 dog x 1.85"/de9) + (e = 0 6) = 91.89" (in sector 284.9 - 14.9 dag.) |

2. One degree = 1.65*
,

!

|

!

)

i

?

|
. . . _ - . . - - . .

.
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CNS CORE SHROUD - EVALUATION OF NEDC 95191

WELD INDICATIONS USING m 2.1
,

sheer _f or__s_'SCREENING CRITERIA FOR
LIMIT LOAD METHOD f

WELD DESIGNATION: H2' (REFERENCE SHEET 20 OF ATTACHMENT 2.3)
Q(C/A) A%sustdo

incteselon Indication Start End % Diesence to Q (C/C) 4=4+S+e Le= 4 + 2e A4usted 4 (h.)
Number Type t* Laceton t.englh Nest Indiceuen 2 + 2e 6= L + 5 + L, + 2e L =L+2e L, e= L, + 2e L,.e= L, + 2e intAcadlon (Per any 90 Resues

!
(C or A) (Azimuth) (Artmuth) 14 (in.) Sw., (h.) (In.) (b, < 2 + 2e) (b, > 2 + 2a) (S < 2 + a) (S > 2 + e) Nenhor dag. sedor) (SetRJnest) ,

$
*

*A + *G C 334.9 15.5 67 81.51 4.2 08.2 H2.1 !
*B C 64 9 75 5 17.40 42.74 42 18 60 H2.2 105 Sat. !
*C C 101.4 115.5 23.27 81.51 4.2 24.47 H22 (No 90 dog. !
*D C 164.9 195.5 50.49 81.51 42 51.89 H2_4 sector .!

;

*E C 244 9 257.5 20.79 45.21 4.2 21.90 H2.5 m
|

_

*F C 284.9 296.5 17.40 65.01 42 18.89 H2.6 105") .f

:
19s.53 3o7.4e !

-
i

* Indicates en assumed indicahon in an uninspected aree ,'

!
!
L

Evolustion. 1. The medmum effecthe flow length for any one 90 degree sedor = 18.00 - (a = 0.6) + (40 dag a 1.85*/dag) + (a = 0.6) =,84.09" (in sector 284.9 - 14.9 deg.) |
2. One degree = 1.65"

f
-

.

I

:

f

k

4

1

i

I

i
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CNS CORE CHROUD - EVALUATION OF NEDC 96191

WELD INDICATIONS USING Amedenert 2.1 -
" -- I-SCREENING CRITERIA FOR

LIMIT LOAD METHOD

WELD DESIGNATION: H3 (REFERENCE SHEET 31 OF ATTACHMENT 2.3)
t (C/A) M

Indication Indicehon Start End Indicamon Datence to Q(C/C) LaL+S+a 6= 1 + 2m Agusted b (In.)
Number Type iaraman Iacaman Length Nest % 2+2e L=14+S+L,+2a 1 = b + 2e t w= L, + 2a Lw= 4, + 2e Indcolkri (Per any90 Resuas

(C or A) (Aamuth) (Azimulh) l (In.) Sw y .1) (irt) (Sw., < 2 + 2a) (S., > 2 + 2a) (S < 2 + a) (S > 2t + a) Number dog. sector) (Set / Unset)5

e

*A+8+*D C 333.54 15.6 85.19 75 08 4.2 86.39 H3.1
1 C 64.04 88.31 3.52 13.55 4.2 4.72 H3 2
2 C 75.05 79.38 6.71 55.1 4.2 7.91 H3.3
3 C 114.93 120 01 7.87 14.73 4.2 9 07 H34
4 C 129.51 134 8 8.19 37.12 4.2 9.30 H3.5

5 + *B C 158.75 194.2 54.93 47.00 4.2 $6.1g H3.6 ge Sat.
6 C 224.58 227.22 4 00 89.4 4.2 5.2: H3.7 (No 90 dog.

*C C 284.9 295 6 16.50 20.58 4.2 1719 H3.8 sector
7 C 308.88 314.04 7.99 30 23 4.2 9.C H39 exceeds

91r)

17s.0s as2.as

- Indicates an assumed indicehon in en uninspected aree

Evoluebart 1. The madmum effaceve Rear length for any one 90 degree cedor = 17.79 -(a = 0.6) + 9.19 + (41.36 dog a 1MAseg) + (a = 0 6) = 91.0lr (in sector 264.9 - 14.9 dag )
2. One degree = 1.55"

._--____-_ __ --- _ _ - __ -- -_ __- -__ _ _ _ __ - - _ _ - ___ - _ - - __ _- _ _-_ - -__- _ - _-______- - __ _-__ _ ____ ___ - -_ -_
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CNS CORE SHROUD - EVALUATION OF - NEDC 95-191

WELD INDICATIONS USING m 23
_

SCREENING CRITERIA FOR
LIMIT LOAD METHOD |

WELD DESIGNATION: H4- (REFERENCE SHEET 45 OF ATTACHMENT 2.3) I

L ,(C/A) M i
% ImScohon Start End Indication Dietenceto L ,(C/C)_ L =4+S+e Lw=L+2e Agusted L. (in.) i

Number Type Iar= Nan I* Lenglh - NedimRcesion 2 + 2e L.,= L + 3 + L, + 2e L= L + 2e L,,= Li + 2e L,.,= L, + 2e m (Per any 90 Roones

(C or A) (Anmuth) (Azimuth) L (In.) S., (in.) (in) (S , < 2 + 2a) (S , > 2t + 2e) (S < 2 + e) ' (S > 2 + e) Number dag. sector) (SetR.Inest) I

[
*A + *D C 339.3 15.5 56.12 236.39 42 57.32 H4_1

*8 C 189_3 195.5 40.61 76.42 42 41.81 H4.2 96 Sat. !
'C C 244.8 260 23 58 122.91 4_2 24.76 H4.3 (No 90 de0-

'

sector

amoeede r

120.29 437.72 Str)

* Ir e =a== en eseumed imer ean in en uninspected area f-

.

Evoluenort 1. The medmum effective flew length for any one 90 degnse sector = 41.81 -(e = 0.6) + (14.5 dog x 1.55 /dag) + (e = 0.6) = 64.29" (in sector 100.3 - 250.3 des-)
2. One degree = 1.SS"

.

.

$

i

r

!

I

i

1

i

|

7

__ _ __ _ _ _ _ __ _ _ _ 2 m-.mm - _m __.--__s __- -- --
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CNS CORE SHROUD- EVALUATION OF NEDC E191 [
Anschnent 2.1WELD INDICATIONS USING ;

SCREENING CRITERIA FOR ~ '

LIMIT LOAD METHOD !
t

WELD DESIGNATION: HS (REFERENCE SHEET 56 OF ATTACHMENT 2.3) ,1

fQ(C/A) M
% Indicamon Start End Inmeston Dietence to Q(C/C) L,.= b + 5 + e t.= b + 2e Aqueted b (In.) ;.

Number Type Im h Langlh Nest Inscamen 2 + 2e Q=b+8+4+2e L= b + 2e L = 6 + 2e Lw= 6 + 2e indcagon (Per any 90 fleeune s

(C or A) (Azimulh) (Azimdh) L (In.) Sw, (In.) (In.) (b, < 2 + 2e) (b, * 2 + 2a) (S < 2t + e) (S > 2 + e) Nurv6er dog. escaer) (SetMJnest)
'

'
r

! *A + *D C 339.6 15.5 55.05 31 4.2 56 85 H5.1 k
1 C 35.5 37.26 2.73 204.66 4.2 3.93 HS.2 [

*B C 169.3 198.5 45.26 71.77 4.2 46 46 H5.3 92 Sat.
*C C 244.8 285.5 32.00 114.86 4.2 33.29 H5.4 (No 90 deg. ;

escear
'

,

==r==sen

135.73 422.29 92") ,

|

!
s

' Irwerwa== en seoumed indcenon h en uniriapace=d oree.

;

Evolushan: 1. The monimum eNec6ve flow longlh for any one 90 degree sector = 46.46 -(e =0.8) + (14.5 de0 x 1.55"Ateg) + (e = 0.8) = e6.94" (in seder 1993 - 250.3 deg.) .

2. One degree = 1.5S"

i

|
!

i
'

:

!
t

4

- !

l !
t

*

,

p

!

.

!

- - - .- . .. . - .. .__ ._- . . . . ,. . - . . . - . , . . . - - . . .
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CNS CORE SHROUD - EVALUATION OF NEDC 95-191

MW INDICAN USING ^"'ement 2.1
A' fSCREENING C?tfTERIA FOR

LIMIT LOAD METHOD t
.

'

WELD DESIGNATION: H6a (REFERENCE SHEET 69 OF ATTACHMENT 2.3)
t ,(C/A) Agowable

Indicetkm W Start Erul Indicethn Dielence to L,,(C/C) 4.=4+S+e tw = L + 22 Acquoted L. (irt)
Number Type Lacellon Localion Lenglh NedIndicellen 2t + 2e L.= L + 8 + 6 + 2e L,e = L. +2e 6.= 6 + 2a 6,e= 6 + 2e Indicallon (Per any90 Raoute I

(C or A) (Arimulh) (Azimulh) L. (in ) S., (In ) (h) (b, < 2 + 2a) (b, > 2 + 2a) (S < 2 + e) (S * 2 + a) Number dog. escoor) (Set # Unset)
'

e

*A + *D C 334.8 15.5 63.00 238.39 4.2 64.29 H6e.1 !

'8 C 160.3 203.5 53.01 48.92 4.2 54.21 H8e2 90 68t.
1 C 235.06 236.44 2.14 12.96 42 3.34 Hon.3 (No 90 s989 f

*C C 244.8 265.5 32.09 107.42 42 33.29 H6e.4 esceor !

fmur==re=

*) !
150.33 407.80 t

- Indicates en soeumed Indication in en unimipected eree*

!

Evalushn 1. The medmum effecthe lisw length for any one 90 degree sector = 54.21 -(a = 0.6) + 3.34 + (143 eleg n IK/deg) + (a = 0.6) = 80.03" (in sedor 169.3 - 250.3 tieg.)
'

jz one.e9,ve = 1,

i

i
; i

s

!

.

!

:

i
:

_ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . .._.m _._ _ ._ _ _ _ _._____ _ _ _____.__.__ _ _ _ _ . . _ , _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ . . _ _ . . _ _ _
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CNS CORE SHROUD - EVALUATION OF NEDC 95191
'

WELD INDICATIONS USING m 2.1

SCREENING CRITERIA FOR
LIMIT LOAD METHOD

WELD DESIGNATION: H6b (REFERENCE SHEET 82 OF ATTACHMENT 2.3)
,
'

Q (C/A) Au
truncation Indication Start End W Diesence to 4(C/C) 6.=4+S+a L,.= L + 2m Aquoted I(h)
Number Type Locahon Location Langlh Hed inc5 cation 2 + 2e 6=4+8+4,+2e L = L. + 2e - L, = L, + 2e L, ,= L, + 2e % (Per any 90 Romime

(C or A) (Artmuth) (Arimuih) 14 (In.) S., (In.) I (h) (b, < 2 + 2e) (b, > 2 + 2a) (S < 2t + e) (S * 2 + e) Number dag. W (SalRJnest) {
,

*A + *D C 334.8 15.5 63 09 238.30 4.2 84.29 H8b.1

*B C 189.3 203.5 5301 84.02 4.2 54 21 Hob.2 87 88t. !

C c 244.8 285.5 32.00 107.42 4.2 33.29 Heb.3 (NoS0dag.
Isemor

|-
148.19 400.83 87) ,

!
'

-Insceles an soeumed hacaman h an e aree

|

Evalumbon. 1. The medmum effaceve flew length for any one 90 degree sector = 54.21 -(e = 0.8) + (14.5 dog w 1.557deg) + (e = 0.8) = 76.81r (in sector 189.3 - 259.3 dog ) ;

2. One degree = 1.55"

!

!
!

i

i
i

,

'

.

i
!

i

i
e

I

:
!

.i
_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ - ____.e--s_ .m ,e m . - - , - = *<mm. ,, .---w.-es -= m = _ .* * .~a e. _ m_ _____._m__._____._____m__- -
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CNS CORE SHROUD- EVALUATION OF NEDC 9M91

WELD INDICATIONS USING !

SCREENING CRITERIA FOR
UMIT LOAD METHOD ;

WELD DESIGNATION: H7 (REFERENCE SHEET 93 OF ATTACHMENT 2.3)
'

L (C/A) M

Indcotion Indicagon Start End Indiceuon Dietenceto 4(CE) 6.=4+S+e 6= L. + 2e A$sted 4 (in.)

Number Type I* Locallon Longm Ned Indicagon 2 + 2e 6= b + S + L, + 2e L = b + 2e kw= L, + 2e L e= Li + 2e Indicadon (Per any90 fleeste
'

(C or A) (.W) (Azimulh) L(in) S., (in.) (h) (b, < 2 + 2e) (b, > 2 + 2e) (S < 2 + e) (S > 2 + e) Number dog. sector) (SeWunese)
e

-f*A + *D C 339.5 4 15.5 53.85 229.16 4.2 54.85 H7.1

*B C 189.3 205.5 53.94 58.56 4.2 55.14 H7.2 80 Sat. ,

*C C 244.8 285.5 80.64 80.48 4.2 81.84 H7.3 (No 90 dag. j
esctor :

m

188.23 388.18 - 80")
'
,

*- % en coeumed indesson h on e svos
!

;
'

.

Evoluebon: 1. The monimwn eGecthe fisw longm for any one 90 doyee sector = 55.14 -(a = 0.6) + (14.5 dag x 1M/dsg) + (e = 0.6) = 76.75" (h sector 180.3 - 259.3 dog.) i

2. One degree = 1M f
;

~

:

r

i

i

i

i
|
6

i

!

!
.

h
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CNS CORE SHROUD - EVALUATION OF NEDC 95191

WELD INDICATIONS USING SCREENING CRITERIA FOR . m 22
' # '

,

LEFM METHOD
1

.

WELD DESIGNATION: H4 (REFERENCE SHEET 45 OF ATTACHMENT 2.3) |
'Equhelent

'inecebon % Start End % Dieteneeto L(CR,) Aqueted Singlo wd.

Number Type W Locaton Length NotIndesmen de 4= l.: + 4., + 4a 4= 4 + 2e % Au Resuas
,

(C or A) (Azhnuth) (Azimdh) 14 (irt) S., (in ) (in.) (S., < 0.75 N + L., + 4a) (s., > 0.75 N + L.i + 4a) Number L (in.) (SsWUnset) .

'

.. .

*A + *D C 339.3 15.5 56.12 238.30 2.4 57.32 H4.1

*B C 189.3 195.5 40.61 76.42 2.4 41.81 H4.2 23s Sat. ;

C C 244.8 2co ass 122.si 2.4 24.76 w4.3 (unc.__

single ,

4 < 2m |
iam 437.n -i

-- en assu,ned meesman a en unwopecies eroe ;

!

!

Hein: one degree = 1.55- '

!
,

,

t

t

i

!

,

!

!

.

!

'
, a matw._. .

,

'!
;

_ . _ _ _ _ . . _ _ _ _ . . _ _ _ _ ______.___ _ ___.___ _ _______ _ _______ _ __ _ _ _ _ .____ _ ___ _ _ __ _____ ____.__ ___._..__ ._._ .__._. ___ _____ __..__ __ -- _
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CNS CORE SHROUD - EVALUATION OF NEDC 95-191 - t

w 22
WELD INDICATIONS USING SCREENING CRITERIA FOR snest_iL or amm

r

WELD DESIGNATION: H5 (REFERENCE SHEET 56 OF ATTACHMENT 2.3) :
!

Equhalart
*

% Indesean start End Indesuon Destanceto L.,(C/C) Aquoted Single ind.

Number Tya Location I% Longm Ned hscaden de (w h + (,, + 43 qu h + 2e inacemen M Reeds

f(C or A) (Azimum) (Azimum) 1. (irt) L, (h.) (in.) (su < 0.75 (L + L., + 4a) (L. > 0.75 (L + L , + 4a) Nureer L (irt) (Settunest)
,

*A + 'D C 33o 6 15.5 55 65 31 2.4 60.78 H5.1

1 C 35 5 37.26 2.73 20466 2.4 3.93 HS.2
'

*B C 16e 3 198.5 45.26 71.77 2.4 4846 H5.3 108 Sat.
c c 244.8 2e55 320s si4 es 2.4 33 2s H5.4 m

*
.

4 < 16r)
135.73 422.2e ,.

i

M M*

i
;

tints: one degree = 1.55-
i-

1

|

|
k

i

:
i

!

.

?

h

.

i

,

- - _ - _ - _ _ - - - --._ -----_-- ,-- - . . - - - - - . . - - . ~ . - - . . , - . - , . . - ~ , . - - ,~___--,_-u- - _ - . _ _ . - -
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. CNS CORE SHROUD - EVALUATION OF NEDC 05191

WELD INDICATIONS USING SCREENING CRITERIA FOR m 22
'

LEFM METHOD i

i

WELD DESIGNATION: H6a (REFERENCE SHEET 69 OF ATTACHMENT 2.3) i

Equholent
Indicellon Indice#on Siert End % Dielenceto 6(C/C) At m Sinpe Ind.
Number Type Location Locahon Length Ned Indiceman de L = 4 + L.i + 4a 4= L + 2e N Am Resute !

(c or A) (Azimulh) (Azirmah) L (in.) L. (in.) (in.) (b. < 0.75 N + L., + 4a) (s., > 0.75 N + L., + 4a) Number L On.) (Set / Unset) [,

i
*A + *O C 334 8 15.5 63.00 238.30 2.4 64.29 H8e.1 i

*B C 180.3 203.5 53.01 48 92 2.4 54 21 Hee.2 145 Sat.
t c 23s.os 23s44 2.14 12.os - 24 38.63 H8e.3 (Men. [

*c c 244s 20s.5 32.00 107.42 2.4 33 29 Hee.4 eingio (

4 * 1M

150.33 407.00 ;

-inmenios en eseumed inacenan in en uninopoceed eres

Ngla: One degree = 1.55"

'.
3

?

I

,

a

%

|

. - . .- - _ _ _ _ - _ _ - - - .-- -- -. . .-.. J
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N1324994 Nebraska Public Power District ,'
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DESIGN CALCULATIONS SHEET ss.u L te - LL

~ ~

Calc No. NEDC 95-191 Prepared By: Checked / Reviewed By:

O Date: 19 Date: 19 -* " -

1

|
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i

|
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' GE Nucle:r Energy.
,
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ra mmec cww ..

'] : LW11 ??vd St. Sune 201, Da Lhool n E0521*

' 3!I $7123?b '
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' GENE-THB95-01. .

December 4,1995 j

i

cc:
'

Coooer Nuclear Station
. C.R. Moeller

'

M.J. Spencer
\.

Mr. Terry Ackerman ,

'
~ Programs Engineer
- Nebraska Public Power District ,

Cooper Nuclear Station :

P. O. Box 98
' Brownville, Nebraska 68321- j

SUBJECT: GE NUCLEAR ENERGY REPORT, NEBRASRA PUBLIC POWER '

DISTRICT, COOPER NUCLEAR STATION, RFOl6, SHROUD UT
PROJECT, IF5CN, OCTOBER & NOVEMBER 1995

Dear Mr. Ackerman:
__

GENE has reviewed the content of the rubject report. This review was conducted by
RobertJofre 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."
t

Very truly yours, ,

. . 4

<--

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

4

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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NEDC %-lil ATTACH 2.3,

SHEET I 0F l Cl

.

GE Nuclear Energy

Nebraska Public Power District

Cooper Nuclear Station
RFO16

Shroud UT Project 1F5CN
October & November 1995

Y .Preparedby:

Ste Stanford, Sfroud ct" Level 111

Approved by:
. .

Ricky Seals, GElQISI Project Manager

Approvedby: b
Terry Ackerman, CNS SiteJL1Igineering

.

._. _ _ _ . _ _ _ _ . _ __ _ _m _ _ _ _ _ -- _ _ _ _ _ _ _ . _ _ -- -
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NEDC @ l414MCH 23 |g GE Nuclear Energy g goq

Nebraska PuMc PowerOstrict
CooperNudear Stabon RFOf6 Shroud UTProject 1F5CN OctoberMovernber 1995

F

Proprietaryinformation Notice

The Information contained in this document is not to be used for other
than the purposes for which this document is fumished by GE Nuclear
Energy, noris this document (in whole orin part) to be reproduced or
fumished to third parties (other than to cany out said purposes) or
made public without the express wdtten permission of GE Nuclear
Energy. i

,

i
.

4



_ -. . .- - -- - . .- . ..-

'

g NEDC 95-1914TTACH 2.3
GENuclearEnergy 3 yaj.

Nebraska PubHC PowerDustrict
CooperNudear St000n RFO16 Shroud UTProject 1F5CN Octobermovernber 1995

,

Table of Contents

Section 1 Preface

Section 2 Examination Data

Section 3 Calibration Data

Section 4 Procedures

Section 5 Certifications

L

g ot in M el in % is

calculdion PkA
p-15- 6



~ .. - -~ - -. . ,- . ..

'

NEDCAF-MIG ACH 2 3' ;

GENuclearEnergy SHEET A WU
.

1Nebraska Pub 0c PowerDshict
icooperNudest Staton RFOf6 Shroud UTProject 1F5CN Octobermovember 1995 '

l

)Preface

Introduction .

l

During October and November of 1995, GE Nuclear Energy inspection Serv 6ces performed !
Shroud support weld UT examinations at Nebraska Public Power District's Cooper Nuclear !

Station site. The original scope of examinations scheduled were all of the areas accessible for
scanning with the GE Shroud OD Tracker Scanner on shroud support horizontal welds H1, H2, ,

H3, H4, H5, H6A, H68 and H7. After examination of each weld, Nebraska Public Power District |
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 IWI Report for the in-
vesselVisualInspections.

l

All accessible areas of the eight welds referenced rbove were inspected ultrasonically with the
GE OD Tracker System. Actual circumferential scae areas obtained varied depending on ;

accessibility due to various obstructions that were enccuntered. These areas ofinaccessibility j
are documented on the Smart 2000 examination data sheets provided within this report. !
Descriptions of circumferential coverage and limitations are also described in the Examination

|
Summary Sheet provided with each weld examination package. 1

Examination results are documented by weld number, in stand alone sections, within this Shroud
j

UT report. Each section covers the weld number referenced (e.g. H1, H2, etc.) and provides a l

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 O. Woric was performed per Nebraska Public Power

District's work authorizations and in acenrdance 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 to ensure that proper
clearances were available for the shroud UT inspection tooling.

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 detailin the Procedures
section of this Report. Related equipment requiring certifications can be found in the
Certifications section of this report.
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GE Nuclear Energy SHEET 5 0F M
Nebraska Public PowerOstnct
cooperNudear Stauon RFOf6 Shroud UT Project 1F5cN Octobermovember 1995

1. imitations .

Due to varying obstacles near the shroud outside diameter, and in close proximity to the welds
that were examined, interferences in scanning were encountered. The Guide Rods, Com Spray j

,

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 to loss of examination coverage. Every attempt was made to

i

obtain the most extensive examination coverage possible. I

Data Recordina l

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

,

November 1995 - 1F5CN.

The flaw indications recorded were sized in circumferential length and thru-wall depth. A
measurement of flaw maximum extension from the initiating surface, whether ID 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 lASCC Cracking was recorded
H3 79.9 See Data IGSCC or IASCC Cracking Recorded
H4 78.5 N/A No Evidence of IGSCC or IASCC Cracking was recorded
HS 76.1 See Data IGSCC or IASCC Cracking Recorded
H6A 73.4 See Data IGSCC or IASCC Cracking Recorded |
H6B 73.4 N/A No Evidence of IGSCC or IASCC Cracking was recorded '

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

All Scanning was performed with an index increment of 50% of the smallest active transducer
|element width (50% Overiap 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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NE00 WMTTIACH M

SHEEI b 0F IOf

9- EXAMINATION SUMlJARY SHEET REPORT NO :
GENuclear Energy _sant

PROJECT:JDOPER RFO16 PROCEDURE:_UI-CNS-503V4 REV: 0 . FRR: J#A
SHROUD UT PRQJECT 1FSCN y/A

SYSTEM: SHROUD 2SSEMBLY_ WELDS
N/A REV:_.KA FRR: JJ/A

WELD NO.: H1 J#A
N/A

CONFIGURATION! SHROUD FLANGE TO PLATE N/A REV:_.,N/A FRR: JfA
JWA

N!A
EXAMINER? T. ROCKWOOD LEVEL: It!

O MT O PT E UT O vTEXAMINER! C MCKEAN LEVEL:JI
B CIRCUMFERENTIAL

""EXAMINER: N/A LEVEL:_fdL._ O LONGtTUDINAL 0 OTHER N/A

DATA SHEET NO.(S):_SD-23 THRU SD-?9 CAL SHEET NO.(S):_sc-21 THRU SC-33

During the examinaten of the referenced weld, eight (S) indications associated with IGSCC/lASCC were recorded by the Smart 2000 system utihzing
a TRl4AODAL search unit corumining a 45* shear wave, OD creeping wave and 60* refracted longitudinal (RL) wave.

The parameters for these indicatens are on the following page.

The 45* shear wave recorded inside and outside surface weld crown geometry and non-relevant indications along with the indicatens referenced.

The 60* RL recorded inside surface weld crown geometry and norwelevant indicatens along with the endcations refererced.

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

Cucumferential(L) dimensens were recorded in angular units. The conversion factor for linear units is 1.65 inches per degree.

This exarranaten 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 performed simulta.W with the H2 weld.

This exam was limited to the areas scanned due to obstructons from the guade pins, core spray downcomets, shroud kfbng lugs and instrumentation
lines.

|

The examinaten area that was interrogated by all angles was 240.90* (63.9%).119.10* (33.1%) was not examined due to the above referenced
obstructons

|
1

|

|

.

s p _ $) i n N
.

MM. _ E_ //-//-@ k bb NG\4I
SUMMARYBY LEVEL DATE GEIN T REVIEW N

I // /#' Y - // /Y PAGEi / OF: l.E.GE REVIEWED BY LEVEL DATE UTILITY REVIEW DATt | , , , ,
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NEDCAs-'91 AUACH 2 < 3-

SHEET ~/ OF lO)

GENuclear Energy

__ _ _
Cboper NucharSIWEn /FOf 8 Slwauf uTFigact fF5CM OctoberWatemeer1995

Shroud WeldH1Indicadon Data

Toenf Sean Langen tDeg) t80.90 Toenf MewLongah IDep) 10M
Toeaf SeanLenge th) 398.37 Toeaf MewLenge tm) 17A8

Peroenenge of WmWLange frandned 98.9 Thfoducese (k) 1J0
Paroonesse offrandned WufdLangsk Mewed 4A Circussesresco(Is) 808.33
Peroenesgo of Teamf Waddlengeb Rowed 2.9 hohee perDegree 1A8

Asafeefen Start Ensf Lange Langeb Adar.rJape Adar.Depeh % of hffening Langah Depek
Mussber Aalssue Aadssue Degreen Aschee Asense Poe.(Dog) 7hronef SurAsco Tronoducer Trenoducer

1 80A7 81A0 1.13 1J7 0.27 81.30 18A 10Meer 48' Sheer W l.ong.
2 e8.89 87.82 0.83 1.e4 0.10 87.39 8.7 m Meer W Sheer W Long.
3 92.18 93J1 1.13 1J7 0.18 92A9 10.0 10Meer 48' Sheer W Long.
4 148J8 180.29 1A1 2JO OJ7 148.84 24.7 IDWear & Sheer Ge* Long.
5 210.04 211J8 1.81 2JO 0.27 210.87 18A 10Meer 48* Sheer 00* Long.
8 271.93 273A9 1.78 2A1 OA1 272A1 27.3 10Meer & Sheer W Lang.
7 298A8 290A8 1A1 1A7 0.11 200A3 7.3 10 Meer & Sheer 00* Long.
*8 329A3 330.92 1A9 3.13 OA9 329A8 32.7 10Meer W Sheer 80* Long.

*Thedeepeet: __; =kneofonafseef.

Areen Not Exasahed by AE 3 Traneducere
**no 15.6*,842* 80 76A*,101A* to 115.8*,1842'so 106.E*,
2442* so 267.5*,184.0* so 298.5* A 3342* so 0* (Teenf of 119.1* Not Exansined)

LJuefenfone: Gufde Moe, Core Spray Downeeseers, heetussenesson Unse and LAWog Lupe

|
|

1

.

1

Pe0elof.L@., )
Revision 0 '

. _ _ - _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ .



,

GENuclearEnemy

Nebraske PuMc PowerOstrict
CooperNuclearSta60n RFO16 Shroud UTProject 1FSCN OctobenNo& 1995

"'ypical 71aw ndication * 329.66 Jeg. 49 n. Yax. Jepth- -

. .

Outside Surface

:>fw
' h

$:4: T

hh3
Plate (Lower) f$;::r

.

,

|^~Efi Inside Surface

Shroud Support (Upper)

- e:
w s

>

k
'

N
Pagelof./_.3 |S h
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NEDC W-Ni ATTACH _2,B

SHEET 9 tw /0/
'

-

ULTRASONIC SCAN DATA PRINT SHEET
GENuclearEnergy (AUTOMATED WITH Smart 2000)

|0|121s34: Ag 60UP-000T1U: P |$3 - i i e1-1. ., .i 3 :2t I u1 1 207 | 5 | ?. I 2 kb inj Y | 32 4 te. ]
_.

_

90,
Vnl 39 4!

N'
Yr-t[ 0.0|

'

sY{ 14 4

s0.
48,

30,

20.

AnM .dA. .
. 6 #_A _. M m .-~m w -

| % ) 0.0009- *4- - -| 1/1 |w,< ~ ^ < ;.~ rew H 10.137| in | Half Path Ag: 4254
121s34:Cs P,60UP-000T1

- - V I 329.66|R
If., Y| 335.46|M

L avi s.sel
6,
d'.,.i

~
. . ..

y
bh ;

1

1

W;-

b
?

i

V"

hk
359.91|
deg | 0.0005- * 4 4 - 1 1/1 |1 : 4 :. - civ il 18.5955 in | Half path

Indicaton # 8 on the ID bebw the weld

.

I

|
1

CITE: _CQQPER UNIT: 1 PROJECT NO.: 1FSCN REPORT NO.:_sa-01

WELD NO.! H-1 SEARCH UNIT: 60*RL INDICATION NO.: 8 PAGE: OF: /3 !

), - ....,

|

_ _ - . - - _ _ _ _ _ _ _ - - - _ _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ - _ __ __ __
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NEDC %-HI ATTACH 2 A
-

h GE NuclearEnergy

Nebraska PuMc Power Ostrict
CooperNuclear Stabon RFOf6 Shroud UTProject 1F5CN Octobermonmber 1995

Shroud Weld HI

2' M Areas Not Examined

Indication Areas

36
' *

34 Lug Set Ref. ,

\\\\ \\\\ \\\\ lI|I|lII||I111,y,,IU ;,
\ ,. y A W 4 W ,,. , ///

/>2,
, ,p mWWg1

'

Q\,f!),,9 *,- ' , ,

'
y . . ,

so 's,

n? ,'SQ, Q
*

5/ &''

.-

2s Q f f , _|
= - - =.

[[ [ } [8Overhead Yknv of Shroud

& ' akk
l. l 'O

ss

E : ~5 |
26 $ '. /'. & |

,

% %'
i'

i' S l

! '

f 12s.,

>s

24 y 'y ,/

* * ^- -/ 2 +

'/ ||7,,/ WH#At \\\
Ull lill|||g|||||| ;;;; g\\\ \\\22

20 .081 1 '8

18

PageIof /d

. _ _ _ - - - - _ - .-



i
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-1 - Actual 3xarnination Coverage. 458,60:m, & OJCr
.

Outside Surface
" >;g-

p--

/

-
s'

Plate (lower)

Inside Surface

!

h ,

e
Shroud Support (Upper) 2 3

O

M
^

-( 4 '
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NEDC 1*-N ATIACH L 3

SHEET IZ OF IOl

O'-
. SHROUD ULTRASONIC EXAMINATION

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _ COOPER PROCEDURE NO * UT-CNS-503V4 REPORT NO.: SR41
UNIT: 1 REVISION / FRR NO.: O DATA SHEET NO.:_SD-23

PROJECT NO.: 1F5CN CAUBRATION SHEET NO.:_SC.-21IHRUJL_

Weld ID: H1 Exam Surface: OD Stroke: 40" Crown Width: - 1.5"

Search Unit Separation (Front To Front): * 28 8" Wo 1.ocation: * LKDN @ WELD TOE ON H2

LKDN LKUP FlieName
LugICod &can Search Sm Indemer and Search Scan Results: Comments

No. Data: Unit Start: Unit Start: Start * l Stop* Otsk / Side: Unit dB (See legend)

*_DBM N/A 15 S _m

cw ccw Trne 45* 45' 45*LKUP 43 C,E,F
0 12LS3

8#11/2 . N/A_ ,1M_
60* 60* GO'LKUP 46 C, E

Lug Side 10.5 ___ 603/A COCR LKDN
i N/A 14 4 Stop*Oa Er s OOCR OOCR OOCR LKUP 51 C.J J = Sheer Component to D crown.cw ccw

C linder
gC 06f2 MA 25_5 45*LKDN
cw ccw Trne 45' 45' 45'LKUP 43 C.E,F

0 12LS4

11/2 ML 2M Start- 60*LKDN
4

60* 60* 60*LKUP 46 C. E

OOCR LKDN__ NA _ 211_ s .

a OOCR OOCR OOCR LKUP 51 C,J J = Shear Component to O cromn.,,

#_ 0727 N/ L 3M_ _
Trne 45' 45* 45'LKUP 43 C,E,Fcw ccw

O M
' ha 60* m11/2 N/A 35.0

5 Date 60* 60* 60* LKUP 46 C,E
Lug Skie g 10.5 D43/A COCR LKDN,

Eas OOCR OOCR D,
OOCR LKUP51 C,J J = Sheer Component to D crouwtcw ccw intels

Cylinder
gg 07d1 MA _ 45.5 45' LKDN

45* 45' 43 C,E,Fcw ccw O 12136 45'LKUP
#

11/2 MA 45.0 60* LKDN
6 Date 60* 60 00* LKUP 46 CE

Lug Side g 10.5 BC3/Ag OOCR LKDN
s OOCR OOCR N

OOCR LKUP $1 C,J J = Shear Component to O crove

CAUBRAT10N dB: EXAMINATION RESULTS LEGEND:

45' LKDN 60* LKUP y A - NO RENRE imTN D . ACOUSM MWACE O. E DDi m n N
45' LKUP 11_ OOCR LKDN B . NON. GEOMETRIC PDCATIONS E . INSIDE SURFACE GECMETRY H . WELD CROWN GEOMETRY
60* m MN M

C . NONRELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J OTHER (SEE COMMENTS)

REMARKS: * HI & H2 were scanned simultaneously -

.

1 A / 1n . /

E.(XAM 8 fl- M T k A N-Mr
N LEVEL DATE G INDEPENDD RE EW DATE

f F N 9- f6 h h h. PAGE:]_ OF: [_36h REVIEWED BY LEVEL DATE LTTILJTY REVIEW D TE
_

=s.,ven m

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _
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NEDC D -NI ATTACH E B
i

SHM I3 0F lOl
; R7, ,pV: SHROUD ULTRASONICEKAMINATION |

-

GENubleaYEnergy DATA SHEET \
(AUTOMATED with Smart 2000 OD TRACKER)

' "m ~
,

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.: SR-01
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-24
PROJECT NO.: 1F5CN

CAUBRATION SHEET NO.:_SC-31 THRU 33_

i
Wold ID: H1 Ezam Surface: OD Stroke: 4. D* Crown Width: -1F i

I
Search Unit Separation (Front To Front): * 26 6' Wo Location: * LKDN e WELD TOE ON H2 j

UGM U(UP Fue Name '

L.ug iCeu Scan Search M Indome' and Search Scan Resulte: %,.h Data' Unit Start: Unit Stort: Start' / Stop* DiskiSide: Unit dB (See Lagend)
)

45' M07'b8 N/A 56.5
cw ccw Trne 45' 45* 45*LKUP 43 B, C, E, F. andoahun # 1 <

0 12Ls7
stort* 60* LKDN11/2 N/A __ JA_,,*

Does 80* 80* 00*LKUP 46 B. C, E
Lug SW 10.5 M /A ODCR LKDN J = Sheer Corryonent to O crown andN/A b4 4 Stop,O S, E s ODCR ODCR ODCR LKUP 51 B, C J Indmeton s 1.cw ccw inilmes

OSDS MA 75_5 45* LKDN
cw ccw Trne 45' 45' 45' LKUP 43 C,E F

1
0 12LS9 I

11/2 N/4.__ 75.0 M* 60* LKDN
9

00* 80* 00* LKUP 46 CE '

Lug Side [ _19 $ (M3 / A
~

ODCR LKDN
ewe CDCR LKUP 51 C,J J = st.eer Cornponent to O cromm.cw ccw kgwis

Cylinder
45'LKDNgJ n _06J ML 85.5U Trne 45' 45' 45'LKUP 43 B, C, E, F Indcatons s 2 a 8 3cw ccw

0 12LS10

11/2 _N/A_._ JL10 Dese 80* 00* 60*LKUP 46 B, C, E
Lug Side [[ D43/A ODCRU(DN J = Sheer Cornponent to O croma andOE Exem-ore CDCR ODCR ODCRtxuP51 ,, C. , in.c tkw , , a , 3.cw cow inihals

g7 08 2 MA _ 95 5 45' LKDN
45* 45* 43 C, E Fcw ccw O 12Ls11 45*LKUP

#
11/2 MA.__ _.StLL 80* LKDN

11 00* Wg go.Lxyp de C, E

fNdL"88id' 70 Migg_ a(_ ODCRUCDNE E s ODCR ODCR
ODCR LKUP 51 C,J J = Sheer Component to D crown

CAUBRAT10N dB: EXAWNAT10N RESULTS LEGEND:

g. M 00* N 37 A . NO RECORDABLE INDICATlONS D . ACOUSTICINTERFACE O . WELD 01SODNTINUITY
45' LKUP 14 ODCR LKDN B . NON(sEOMETRK: INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY lM CDCR LKUP . M

C . NONRELEVANT INDICAflONS F . 0117 SIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simultaneously

,

/~1 / / /n

MM 71* //*7* 9$_
. . _INDEPEN DATEpia 'N DATE G

.
'Tir || 9-N

.
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NEDC vm ATTACH 2 3

SHEET M- 0F lO \
u SHROUD ULTRASONIC EXAMINATION.

- 'GE NuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.! UT-CNS-503V4 REPORT NO.:.__SR-01

UNIT: 1 REVISION I FRR NO.: O DATA SHEET NO.: SD-25

PROJECT NO.: 1FSCN CAUBRATION SHEET NO.:__SC-11 THRU 33

Weld ID: H1 Exarn Surface: OD Stroke: 4.0" Crown Width: - 1.5"

Search Unit Separation (Front To Front): * ?n er* Wo an.atkg: * ' KDN @ WELD TOE ON H2-

LKDN l.KUP File Name
Lugi M Scan Search Search indeze' and Search Scan Results: %h Data: Unit Start: Urdt Start: Start * 1 Stop* pingggg, Urdt dB (See Legend)

I

% _ 0857 N/A _ JL ,

ew ccw Trne 45' 45' 45' WUP 43 C.E F
0 12LS13

#11/2 N/A 1150_13 60 '- 60- 80* LKUP 40 CE3
e

Lug Side _ _1_9J _ _DD3hL- ODCR LKDNN/A 114 4 Stop*O gJ
-- Exarruner's OOCR OOCR OOCR LKUP St C,J J e Shear Component to O crowncw ccw Intials

_, _Q9:15 N/L 125 5 45* LKDN
Trne 45* 45* 45. Lgup 43 C,E.Fcw ccw

0 12LS14
Start" 60" LKDN9qq y yg

id
Date 60* 60* 60* LKUP 46 C, E

Lug Side gg 10 5 Dt3IA OOCR LKDNOE eia, ne, s OoCR- OoCR- *
OoCR oxuP Si C,; s. Sne.,Componen,io o c,o,m.cw ccw Intens

Cyender 45.tggyEO 09-30 N/L __13EL_
Tm 45' 45' 45*LKUP 43 C,E.Fcw ccw

' #11/2 N/A
15 60*-

135.0
e 60* 60*LKUP 46 C,E

MA ___ J34A_OE ex.mner. OoCR OoCR OoCRtxuP51 c; , , s,,,, com,,,,,, ,, o ,,,,,
$ .

,

cw ccw initials

Cylnder
gg 09:45 N/A __145JL_ 45' W DN

Tm 45' 45' 43 B, C, E, F Wicatiori # 4cw ccw 0 12LS16 45'LKUP
8

16 p.3, eo __
_,_145.Q 80* LKDN11/2

N/A. go- eg.Lgup 46 B,C.E
Lug Side [[ , 10.5 D43/B 00CR M J = Sh W to D - and

za s ODCR ODCR D
ODCR LKUP 51 B,C.J indestons4.cw ccw intsals

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

4$. M 60* W P 37 A . NO RECORDABLE INDICATIONS D ACOUSTICINTERFACE G WELD DISCOfCINUITY
45* LKUP __1L OOCR LKDN B . Nor4 GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . nM't.D CROWN GEOMETRY
60" LKDN OOCR LKUP 1 C . NON-RF1EVANT 1NDICATONS F . OtfrSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS" * H1 & H2 were scanned simultaneously

/
/dx adjr

__ //

- MIN R LEVEL DATE G.
_. . < n 4 9r

INDEPENDE EW DATE
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NWC d-N' ATTACH .l: H,

. SHEET- |6 C OJ
V,-

. SHROUD ULTRASONIC EXAMINATION

' GENuclearEnergy DATA SHEET\

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT.CNS-502V4 REPORT NO.: SR-01

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-26

PROJECT NO.: 1FSCN CAUBRA110N SHEETNO.:_SC-amiRUJa__

Weld ID: H1 Exam Surface: OD Stroke: 4 D* Crown Width: - 1 5*

Search Unit Separation (Front To Front): *M& Wo Location. * LKDN fB WELD TOE OHH2

LKDN LKUP File Name
LugiCe5 Scan Search Search INI** and Search Scan Resu k Comments

No. Data: Unit Start: Unit Start: Start' / Stop* DiskiSide: Unit d5 (See Legend)

D 45' LKDNEO 09M N/A_,__ __1$5 }_ .

cw ccw Tune 45* 45' 45'LKUP 43 C,E.F
0 _ 121,317 ~

Start * 60* LKDN
17 - _155L11/2 N/A

60* 60* 60* LKUP 46 C, E

Lug Safe _19_$_ D43iB ODCR MN/A 154.4 Stop*O aD; s ODCR ODCR ODCR LKUP51 C,J J = Shear Component to O crown
cw ccw intels

10:32 ML 195.5 4'LKDN
Trne 45* 45* 45* LKUP 43 C,E.Few ccw

Lug Set 8
Start * 60* LKDN110 _ _ N/A __ _ 1910__21

e 60* 60* 60* LKUP 46 C, E

7 ODCR LKDNOM ex/
_,_ML __194 4.__ .

am.e<s ODCR ODCR ODCR txuP Si C. J J . She , Component to O c,own.cw ccw intels

CyEnder 4.LKDNgO _._10 46 _ _ffA_ 205 L
Tm 45* 45'cw ccw 45*LKUP 43 B, C, E, F Weston 8 5

Lug Set s
11/2 N/A JL

22 Date 60* 60* 60*LKUP 46 B, C, E

Lug Ssie 10.5 D-03/B ODCR LKDN J = Shear Component to O crown and
0E hs ODCR' ODCR~ D

ODCR LKUP$1 B, C, J Indcaton 8 5.cw ccw intels

1t10 N/A 215.5 45' LKDNg
Tm 45* 45' 43 C,E,Fcw ccw o tw m 45'LKUP

Lug Set s S' art-
11/2 N!a__ _ 2110_ en LKDN

23 poi, co- co* 60* LKUP 46 C, E
Lug Suse 10,5 DC31B ODCR M

Exa s R ODCR N
ODCR LKUP 51 C,J J = Sheer Component to O croms

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45'LKDN 60* LKUP y A . NO RECORDAR.E WCAMS D ACOUSnc MNACE O . WED CWWW
45* LKUP 14 ODCR LKDN B . NONCEOMETRIC INDCATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
#

C . NON#ELEVANTINDCATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simuftaneously

.

f / ,1 /

/A//2 mVg .L __. Alnr M&
.

G INDEPEN M N DATEEXAMIN ' LEVEL DATE)

4
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NEDC 'M-lH ATTACH 2 3

_ SHEET Ib 0F lO(

0+ SHROUD ULTRASONICEXAMINATION
DATA SHEET

|GE NuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER) \

i

SITE: COOPER PROCEDURE NC ? UT-CNS-503V4 REPORT NO.: SR-01 |

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_ SD-27

PROJECT NO.: 1FSCN CAUBRATION SHEET NO.:_SC-31 THRU 33

Weld ID: H1 Exam Surface: OD Stroke: 4.0" Crown Width: - 15"

Search Unit Separation (Front To Front): * 28 8" Wo Location: ...* LKDN @ VELD TOE ON H2

LKDN LKUP FDeName
Lu0icell Scan Search Search Indemer and Search Scan Resuks: Comments:

No. Data: UnN Start: UnN Start: Start * 1 Stop" Disk / Side: Unit d5 (See Legend)

$ 1121 N/A J.5_
cw cew Trne 45* 45' 45*LKUP 43 C. E. F

0 12LS24
Lug Set s

Start * e0*LKDN
11/2 N/A _2259._24

60* 80* 90* LKUP 46 C. E

Lug Sids 10 5._._ DalB oDeg m
'g N/A J 44 Stop*O c-> rrane/s ODCfI OODif OOCR LXUP $1 C.J J = Shear Component to ID crown

cw ccw inittels

Cylinder

cw ccw Tame 45'._
22s_g 45' LKDNEO ":43 **

45' 45*LKUP 43 C,E F
0 12LS25

Start * 00*LKDNgggg yg
25

Date 00* 60* 00* LKUP 46 C, E

O gJ
. jLug Side 10.5 |,A 43/B ODCR LKDNNM_ 234A _ stopa

> Exarruners ODCR OOCR ODCR LKUP 51 C.J J = Shear Component to 10 twonn.cw ccw inminis

Cylinder 4.LKDNEO '3'o8 N'^- ._ _2 sis._
Trne 45' 45' 45' LXUP 43 C,E,Fcw ccw

2.0 12LS27

11/2 N/A_ ,,,,_257S_
27 Date er'* 80* 80* LKUP 46 C. E

Lug Side g __19 D43/B ODCR LKDN

OE ET.,~s ODCir ODCer S*
ODCR LKUP51 C.J J = Shear Component to D crowncw ccw ink

Cyfnder
'''' "iA .__2mi.s_._ 45* LKDNEO Tene 45' 45 43 B, C. E, F indicaton 8 6cw ccw o sm 45' LKUP

11/2 N/A._ _ 20s,0 _ 00*LKDN
,

28 Deee 80* 00* 00* LXUP da B, C. E |
Lug Side M N/A . - _264A - CDCR LKDN J = Sheer Component to D crown and' '$ #

s ODCR ODCR D.
OOCR LKUP 51 8, C. J indcaton f 6.cw ccw initials

CAUBRATION dB: EXAleNATION RESULTS LEGEND:

4$. g yy y A NO RECORDABLE INDICATIONS D . ACOUSTIC INTERF ACE G . WEL.D DISCONTINUITY

45'LKUP 14 ODCR LKDN 8 . NON4EOMETRIC INDICATIONS E . INSIDE SURF *CE GEOMETRY H . WELD CROWN GEOMETRY
ODCR LKUP 1 C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simultaneously

.

I Ia /

[8 .__2Z__- a r
_ . . .INDEPENDEU__

Y7c r/- 9- @_.

I ' ~EXAMI TE G DATE

X ' //O-N /j_ 1 PAGE: M OF: /d
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nwL n-m AllACH Fd
SHEET C 0F_ _ I O

SHROUD ULTRASONIC EXAMINATIONr .

DATA SHEET jJ GENuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER) |

|

SITE: COOPER PROCEDURE NO.L_UI-CNS-303V4 REPORT NO.: SR-01

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_._hD-28

PROJECT NO.: 1 F5CN CAUBRATION SHEET NO.:_ SC-311BflU 33 .

!

Weld ID: H1 Exam Surface: OD Stroke: 40" Crown Wkith: - 1 5* l

Search Unit Separation (Front To Front): *266" Wo Location: * LKDN e WFI f1 TOE ON H2

LKDN LKUP Fue Name
LugiCe5 Scan Search Search Indexer and Search Scan Results: Comments:

No. Data: Ordt Start: Unit Start: Start * 1 Stop* pgsk p gm: Unit dB (See Legend)

#'g 13.35 RA_
cw ccw Trne 45*

. 275.5_
43 C,E,F45* 45* LKUP

0 12LS29
8''''"

11/2 NA J5.0_29
-60 60* 60* LKUP 46 C, E3~

Lug Side J o_5._ _ D-0311L. oocatgpu
N/A _ 274 4 _ Stop*Jy Exarnmers ODCR ODCR ODCR LKUP 5+ C, J J = Shear Component to O cmm

cw ccw in4mes

Cylinder 45' LKDNEO 17:10 wL 295.5 _
Trne 45* 45' 45.tgup 43 B, C, E F indoston#7cw ccw

0 12LS31
Start * 60* LKDNMA _ __2910._11/2 L

31
Date 60* 60* 60* LKUP 46 B, C, E

Lug Side g 1 5 D.03 / B ODCR LKDN J = Sheer Component to O crown and
bE Exammer's ODCR ODCR ODCR LKUP 51 B, C, J andcatre s 7.
cw ccw L gmis

Cylinder 43. LKDN
g] 17 3 N/A _ 3015._

Trne 45* 45* 45*LKUP 43 C,E.F Vertical seem @ end of scan.cw ccw
O _j2LS31._

' Start * FM
11/2 N/A 3050

37 Det. 60 6F- 60*LKUP 46 C,E3~

Lug Side g 1 5_. J31 ODCR LKDN

OE Exammers ODCR ODCR ODCRLxuPSi cJ J . Sn , com,on,,, ,, o ,,,,,
cw ccw Intials

17:41 N% 315_5 45' LKDN
Time 45' 45' 43 C,E,F Vertcal seam @ start of scan.cw ccw O 12LS3L 45'LKUP

#
11!2 MA . 315R_, 60*LKDN

33 Date 60* 60* 60* LKUP 46 C, E

Lug Sde g 10.5 D.03 / B ODCR M

0g Eys
',ODCR ODCR ODCR LKUP 51 C,J J = Shear Cornponent to O cmwn

,

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 60*LKUP 37 A . NO RECORNE NOS D - A@E MEMAN G. W D N W

45'LKUP 14 ODCR LKDN B . NONCEOMETRICINDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
60* M ODCR LKUP _L C NON-RELEVANT INDICATIONS F OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * Hi & H2 were scanned sitattaneously

i J,Yi
n

A .nr n-ms .- - _ .nr M Mr
IN IEVEL DATE G INDEPEhDENT EVIEW DATE
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NEDC 'is-Ni AUACH 2,3_

sum 18 1 lo|

O'\
. SHROUD ULTRASONIC EXAMINATION

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACIGR)

SITE: COOPER PROCEDURE NO.- UT-CNS-503V4 REPORT NO.: SR41
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_SD-29
PROJECT NO.: _1f5CN CAUBRATION SHEET NO.:__ SC-31 THRU 33

Weld ID: H1 Exam Surface: OD Stroke: 4.0" Crown Width: - 1.5"

Search Unit Separation (Front To Front): * 26 6" Wo Location: * t KDN @ WELILTQEON H2

LKDN LKUP Fue NameLugICon Scan Search Search inde m and Search Scan ResuRs: Comments:No. Data: Unit Start: UnN Start: Start * i Stop* Disk 1 Side: Unit dB (See Legend)

b 45' LKDN

cw sm 5 45' 45'LKUP 43 B, C, E, F Indmatum 8 8
0 12LS34

11/2 N/A Stad* WN
34 ~ _]25.0~

60* U(UP do B,C,Eh 60* 60*
Lug Side 1 5, _DfalB--- ODCR LKDN J = Sheer Component to ID crown and
0 R2 exa-ner. OoCR ODCR CoCa txuP 5i B. C, a indmation S.cw ccw ggni,

Cf

deder] 45* LKDN

cw ccw Trne 45' 45' 45' LKUP
Lug Set 8

Stad- 60* LKDN
NA Date 60* 60* 60*LKUP

Lug Side
ODCR LKDNOO -

ODCR ODCR LKUP
*E,a.ne,.. OoCR

cw ccw intel.

CyImder
43.LKDNOO Tune 45' 45' 45 LKUPcw ccw

Lug Set 8 Start * 60*LXDN
N/A Date 60* 60* 60* LKUP

Lug Side 00CR LKDN
OO Exarnner . ODCR OoCR S'ap*

CoCRtxuP
cw ccw intal.

n,,, 45. LxoN
Tyne 45' 45,, 45'LXUP i

Lug Set 8 Start
60* U(DN

N/A Date 60* 60* 60* W P |
Lug Skie

|OOCR U(DNCC Exanner'. COCR ODCR Stop*
OOCR U(UPen ecw intens

1

CAUBRATION dB: EXAMINATION RESULTS LEGEND: |

45. U(DN 60*LKUP 37 A . NO RECOROABLE INDICATIONS D ACOUSTICINTERFACE G . WELD DISCONTINUITY
,

45' LKUP 14_._ OOCR LKDN B . NON4EOMETRICINDICAflONS E . INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY& ODCR N J
C . NONJtELEVANTINDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMAR:".S: * H1 & H2 were scanned simultaneously |

- A / / \ /

3T ll 4 W'xM _X_ J1-7-95
_ - __ INDEPENDENT-. EW DATEEXA IN LEVEL DATE G

/ . / //OY W L PAOE: O OF:~/dr
DE REVIEWED BY LEVEL DATE UTILITV REWEW DATE .< # n m



htuu %-HIATTACH 3 3

SHEET I9 OE IOl

@'s EXAMINATION SUMMARY SHEET REPORT NO.:
GENuclear Energy _sanz__

|

PROJECTL. COOPER RFO1ft PROCEDURELMI-CNSMV4 REV: 0 FRR: _N/A
_SHRQUD UT PROJECT 1FSCN

_ N'A
|

N/A

SYSTEM:_SHRQUD ASSEMBLY WELDS
N/A REVLN/A FRR: _Ji%

WELD NO.: H2 _N!A
N/A

CONFIGURATION: PLATE TO TOP GUIDE RING JA REV:_RA FRR: _tt%
NIA

EXAMINER:_ IlockwoOD LEVEL: itt
O MT O PT E UT O vTEXAMINER: C MCKEAN LEVEL: !!
E CIRCUMFERENTIAL

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL 0 OTHER N/A

DATA SHEET NO.(S): SD-30 THRU SD-36 CAL SHEET NO.(S): SC-34 THRU SC-38

Dunng the examination of the referenced weld, no indcations associated with IGSCC/lASCC were recorded by the Smart 2000 system uthring a
TR)-MODAL search unit containing a 45' shear wave OD creepcng wave and 60* refracted longitudinal (RL) wave.

The 45' shear wave recorded inside and outside surface weld crown geometry and non-relevant indcations.

The 60* RL recorded inside surface weld crown geometry and non-relevant indcations.

The OD creeping wave recorded non-relevant indcations and inside surface geometry.

Circumferentral(L) dimensions were recorded in angular units. The converson factor for linear units is 1.65 inches per degree.

This examination was performed only from the plate side due to the narrow width of the top guide support nng. This examination was also performed
simultaneously with H1 weld.

This exam was limited to the areas scanned due te oostructions from the guide pins, core spray downcomers, shroud liftsng lugs and instrumentaon
lines.

The examination area that was interrogated by oli angles was 240.90* (66.9%).119.10* (33.1%) was not examined due to the above referenced
obstructiona.

|
|

O

_. __ r //- //-R @. )% nof_7
SUMMARY BY LEVEL DATE GE INDEPEND WT PMSEW TE

// N ' 2/d, M f_. PAGE: / OF: / [.E - ., - m1E - 1E _2 .
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NEDC W -lWUMCH 2.3,

SHEg 20 y 101

GENuclearEnergy

__
CboperNucdserState15 016 Stroutf UTF40 set ff5CN OctoberAbvember1995

Shroud WeldH2 indication Data ~

Tout seen Lenget tDep) MDA0 ToutMewLenge(Deg) 0A0
TonerseenLenge p) 30th! Toenf MewLenge p) DAD |

Percenempo of WeWLange Erandneef 80.0 TMaknese tkJ 1A0 ,

peroenenge ofErandmed WuM Lange Mowed OA Cemanfarence p) 806.33
Peroenenge of Toent WeM Langere Mewed QA hohen perDegree 1A6

knfosfon saart End Langala Langeft Adar.Depe dar. Depth M of Adfodng LengWe Depe
Numeber Aalspuse Aadneuch Degreen Aschen hohen Poe. (Dog) Thnneuf surface Tiensducer Transducer

No Refeverethuscafone Recorded

Armee NotEransinedbyAf 3 Traneducers
0* so 16.6*, M.t* to 16.6*,101A' 801163*,1M.t* to 106.6*,
EM.9* to 267.6*,2M.9* so 106.6* & 3M.9* so 0* (Toeni of 110.1* Not Erandned)

LhuNeWone: GuWe Mne, Core Spray Downoossere,4:ednmermHofon fJaen and (#5sg Lupe

PagelofI|
Revision 0

.- - __.. - - . - _ _ _ _ -- .
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NEDC 45-/9 ATTACH 2 3
-

SHEET 21 E /Ol@ GENuclearEnergy
i

Nebraska Pubkc Power Osbict
CooperNudear Stabon RFOf6 Shroud UTProject 1F5CN Octobermovember 1995 i

!

Shroud Weld H2

1 fM Areas Not Examined

36

1 0* 2
34 Lug Set Ref.

90 \\M \\\\ IIIljllII|III1,,,, 'II

/ A:wXeba,, // ,t

her e b &: -

/,

'|
.- ,

'

, ,
-7 .. .

% v
,

Y '

S <| : ,
..

,',\
. & a

S~ / f ', e, 5_.s -

k'I { .

**
,

([ $ Overhead View of Shroud | [8/

|bk f[/g '-

d'$-9--
g .

.

26 $ N'! h[ $M /%W (\ '' R

"%,g $2{},,,

lill j;;, ,,,I|IIII iiii i 9
22 9

20 .061 i '8

18
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..

--

GENucleerEnergy
(

Nebraska PUMc PowerOstrict
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NEDC M/ ATTACH C 3

SHEET 2.3 or (O|
,

SHROUD ULTRASONIC EXAMINATION
. GENuclearEnergy DA TA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.:_ _SR 02

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-30

PROJECT NO.: 1F5CN CAUBRATION SHEET NO.: _SC-34 THRU 36

Weld ID: H2 Exam Surface: OD Stroke: 4 D* Crown Width: - 1 s*

Search Unit Separation (Front To Front): * *MI R* Wo Location: * LKDN @ WELD TOEDN H2

LKDN LKUP Fue NameLugiCou Scan Search Search W '' and Search Scari Results: h s-MA Data: Unit Start: Unit Start: Start * i Stop* Disk i Side: Unit dB (See Legend)

kne'r
45. LKDN do C,E,F

C _D6.26 14 4 N/A_
cw ccw Trne 45' 45' 45' LKUP

0 12LE3Lug Set s
Start. 60* LKDN 46 C. E

tid 15 0 N/A3
Date 60* 60* 60*LKUP

LugSde - __19 L _ D43/A ODCR LKDN51 CJ J = Sheer Component to O cmwn.>1A 15.5 N/A Slop *OJ :

Exarrpners ODCR ODCR ODCR LKUPcw ccw inarais

_ 0652 24.4 J'L 45* LKDN 46 C.E,F
Trne 45* 45*gw ecw 45. Lgyp

46 CEG$ 60* LKDN*
11/2 25.0 .J'L4
Dat j 60- 60* 60*LKUP

Lug Sde 10.5 D43/A ODCR LKDN $1 C, J, O J = Shear Component to O crouwtOE -oDCR- oDCR- *e,a wrs oDCRtxUpcw ccw Ind b

07 S7 34 4 _ N/A__ ' '

Trne 45' 45* 45* LKUP Icw ccw
0 ALSL \Lug Set 8 Start * 60* LKDN 46 CE '

1 RO N'A
5 Date 60* 60- 60* UCUP j

Lug Sde EE._ D43/A ODCRUON51 C,J J = Shear Component to O crownOE Exarrner. oDCR oDCR * oDCRLxuP
cw ecw Innals

0721 44.4 ._fyL 45' LKDN 46 C.E,F
rne 45' 45'r:w ccw

O 12LS8 45' LKUP
4 C, E11/2 45.0 N/A 60* LKDN

8 Date 60* 60-
60* LKUP

Lug Sde 10.$ D-03 / A
ODCR LKDN $1 C,J J = Sheer Component to O crownOE Exi r ners oDCR oDCa *
ODCR LKUPcw ccw inthis

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45'LKDN 17 60*LKUP A . NO RECORDABLE INOlCATIONS D ACOU 5ricINTERFACE G . WELD DISCX)NTINUITY
45*LKUP ODCR LKDN 37 8 NON<sEGMETRICIrOCATK)NS E . INSIDE SURFACE GEOMETRY H . VELD CROWN GEOMETRY

ODCR N
C . NOP&ftELEVANT INDICATIONS F OL/rS!DE SURFACE GEOMETRY J OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simultaneously

i f I k A

d h 1b j_ 1|05 .) bINDEPEN6ENDlc II-9-W
' ' " MIN LEVEL DATE G R DATE

I 8-9-N X X_ PAGE: I OF: M[
___E REVIEWED BY LEVEL DATE UTILITY REVIEW ATE

/

m wwm



Ntuc n-Wl 4TTACH 2a i

SHEEL M or_10] !

O8 SHROUD ULTRASONICEXAMINATION,

:GENuclearEnergy DATA SHEET:

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.- UT.CNS-503V4 REPORT NO.: SR 02
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD 31
PROJECT NO.: 1F5CN

CALIBRATION SHEETNO.: EC-34_THRtL3fL_

Wold ID: H2 Exam Surface: OD Stroke 40' Crown Width: - 1 *i'

Search Unit Separation (Front To Front): * 28 B* Wo Location * LKDN e VELD TOE ON H2
LKDN LKUP Fue NameLugiCell Scan Search Search indeser and Search Scan fleeults: Comments:No. Deta: UnR Start: UnN Start: Start *1 Stop Disk i Side: UnN dB (See Lagend)

*

~ _ _
[] p3g g4 gg 45' LKDN 46 C E,F.O

ew cew Tirne 45- e' 4*LKUP
O 12LS7Lug See s

1172 55&._ N/A w go. g 46 C. E O
7

omie e0- a0- a0*LKUP
Lug Side 1 D03/A

ODCR LKDN51 C, J. G J = Shear Component to O crovetOE Ex.r.no,.. ooCR ooCR ooCRLKuecw ccw induits

p_,_

RO O6DS 74 (_ N/A 45* M # CEF
cw ccw Trne 45' 45' q.tyyp

11/2 75.0 A S 80* LKDN 4 C, E

oate 60- 00* 80*LKUP
Lug SMo g 5 Da / A

OE - ODCR LXDN 51 C,J J = Sheer Component to O cronn.
E, ,,sne,.. ooCR ooCR ooCRtxuecw ccw Innsais

45' LKDN 46 C,E F_06J0 84.4 J /L_
Time 45' 45*cw ccw 45. LKUP

Lug Set S
Start * 00* LKDN 46 C. E993 gg g

10 osse e0- e 00* LKUP
Lug Side [ 10.5 D43/A OOCR LKDN $1 C,J J e Shear Component to O crownUE Eiarmner's OOCR oDCR D,

OOCR LXUPcw ccw Indians

C- " ' -
08 2 94.(_ N/A 45' LXDN 46 C,E.F

CW ccw
0 1MM11 45' LKUP

M 8" # Start11n 96D N/A 80. g 40 C, E
11 Dere e0- e0* e0*LxUp

Lug Side [g 7.0 D.03 / Ag 00CR LKDN 51 C.J J = Shear Component to O cronnOE E m n .se. ooCR ooCR *
cw ccw inninas coCRtxup i

ICAUBRATION dB: EXAleNATION RESULTS LEGEND:

)4. g 17 60* N A . NORECORGABLEINDICAflONS D . ACOUSTC INTERFACE G . WELD DISCONTINUITY
45'LKUP OOCR LKDN 37 B NON4EOMETRiCINDICATIONS E . INSIDE SURFACE CEOMETRY H . VELD CROWN GEOMETRY60* m M oOCR N

C . N0fMtELEVANT INDICATKWS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEECOMMENTS)

REMARKS: * Hi & H2 were scanned simultaneously

:

A /. |n L- 1,
,

nc Ii 9 W^ &_ .71~ si-2-79
._

d DATEEXA DATE GE INDEPEN

|| $ //* ?~$5 h fb -

/ DATE
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NEUU %-N A1 TACH 2".3

SHEET G OF_|Of
SHROUD ULTRASONICEXAMINATION

- <

3 '

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT-CNS-503V4 REPORT NO.: SR42
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_. SD-32

PROJECT NO.: 1FSCN CAUBRATION SHEET NO.: SC-34 THRU 36

Weld ID: H2 Exam Surface: OD Stroke: 40* Crown Width: - 1 5"

Search Unit Separation (Front To Front): * 28 8" Wo Location: * LKDN fD WELD TOE ON H2

LXDN LKUP Fue NameLugiCell Scan Search Search indexef and Search Scan Results: %.No. Data: Unit Start: Unit Start: Start' / Stop* Diski Side: Unit dB (See Legend)

Cytmier
45' LKDN 46 C,E,F%O ___0857 114.4 N/A_

cw ccw Trne 45* 45* 45'LKUP
O 12LS13Lug Set 8

Starta 60* LKDN e C, E
11/2 1159,_ JA_g3

Date 80" 60* 60* LKUP
Lug Side 1 Q D43/A coCR LKDNSI C,J J = Sheer Component to D crownOE E ~ . ooCa ooCa ooCatxUP
CW CCW Intain

J15 12 C JL 45'LKDN 46 C,E,F

cw ccw Trne 45' 45* 45'LKUPO 12LS14
4 C, EStart * 60*LKDN11/2 125_O A

Date 60* 60* 60*LKUP
Lug Side g 1 5 D43/A coCR LKDN $1 C. J J = Shear Component to 10 crown.

Esimner'. ooCR ooCR ooCR LKUPcw ccw intials

g _ 09:30 134.4 _ N/A _ * '

Trne 45* 45* 45'LKUPcw ccw
O 12LS15

Lug Set 8 Start * 60*LKDN 46 C, E11/2 135O_ N/A
15 60* 60- 60* LKUPe

|

Lug Side 1 5_. D43/B ooCR LKDN 51 C,J J = Shear Component to O cmanOE . ooCa ooCa coCatxuP
cw ccw Intials

_I9.45 144.4 N/A 45*LKDN 46 C,E F
Trne 45' Wcw ccw 0 12Lsts 45*LKUP |N 8'''' 46 C, E11/2 _HL JA_ 00* m

16 00* 00*e y gp
Lug Side 10.5 D43/B

oOCR LKDN 51 C,J J = Sheur Component to O crovai
,

OE w. ooCa ooCa S' ",

ooCaLxuPew cew Intials !

|

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 17 60* LKUP A . NO RECORIMBLE INDCATIONS D . ACOUSTIC INTERFACE G . WELD DSCONTINUITY
45*LKUP oOCR LKDN 37 8 . NON-GEOMETRIC INDCATlONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY00* LKDN JL_ ooCR LKUP

C . NON-RELEVANT INDCATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEECOMMENTS)

REMARKS: * H1 & H2 were scanned simultaneously

6

WYX ab/fr
_ |1 In

EXAMN' - DATE G INDEPENDEN . .
E Il-9 9s-_ _ '

EVIEW DATE

//~ f-Y 2 -_ I PAGE: b OF: 8de REVIEWED dY_.__ LF/EL DATE t/TILITY REVIEW dATE %,3, m



| NEDC W-N ATTACH 2.3

SHEET d 0F__ l O "
n

'c L- . SHROUD ULTRASONICEXAMINATION*'

GENuclearEnergy,' DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.: SRE2

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_SD-33

PROJECT NO.: 1FSCN CALIBRATION SHEET NO.: SC-34 THRU 36

Wekt ID: H2 Exarn Surface: OD Stroke: 40* Crown Width: -W

Search Unit Separation (Front To Front): * 28.6" Wo Location * LKDN fB WFl fl TOE ON H2

LKDN LKUP - Fue Name
Lug 1 Cell Scan Search Search indexer and Search Scan Results: Comments

No. Data: UnN Start: UnN Start. Start * f Stop* gMaklSkje: Unit 6 (See Legend)

45* LKDN 46 C,E,F

cw ccw r 45 .5.LxUP
, , m ,,

Lug Set 8 w 67 M 46 C, E
11/2 155.Q_ N/AL_17

cow 60* w 60*LKUP
Lug Sade 1 Da31B OOCR LKDN51 C.J J = Sheer Component to O crove

bE a OOCR ODCR ODCR LKUP
cw ccw intels

10:32 194.4 N/A 45' LKDN 4 C,E F
j

rme 45* 45'cw ccw 45. Lgypg
Lug Set # 46 C,Ey g.LKDN

21
Date 60* 60* 60* LKUP

Lug Side 5 D43/B ODCR LKDN 51 C.J J = Shear Component to O cronn.
E EWntrier's ODCR OOCR ODCR LKUP |cw ccw inguis

k 45'LKDN 46 C,E F
Jo 48 204 L N/A _

Trne 45' 45*cw ccw 45* LKUP

Lug Set 8 Start' 60* LKDN 46 C, E '

11/2 205.0_ N/A
22 Dee 60* 60* 60*LKUP 1

1Lug Side 10 5 D43/B ODCR LKDN 51 C,J J = Shear Componerd to O crovm jOE . OoCR CoCR *_ OoCRtxuP '

cw ccw intials |

|
46 C.E.Ftido 214 L N/A __ 45' LKDNg

""' '5' **cw ocw a _a 45*txuP |
N"8 46 C, E11/2 215O N/A 60* LKDN

23 o,,, ega co. 60*LKUPg 1Q4 DC3iBexam gLug Side
OOCR LKDN 51 C,J J = Sheer Component to O crove7,,_g ,

OE . OoCR OoCR "''',

CoCRtxue icw ccw intels i

CAllBRATION dB: EXAMINATION RESULTS LEGEND:

45* LKDN 17 60*LKUP A . NO RECORCMBd INDICATIONS D - ACOUSTIC INTERFACE G - WELD DISCONTINUITY

45' LKUP ODCR LKDN 37 B NONCEOMETRICINDICATONS E - INSIDE SURFACE GEOMETRY H -WELD CROWN GEOMETRY
W OOCR N

C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simuftaneously

.

. .
I J,A i

'

Y __ // f __ ' f N~ *
EXA N dATE GE INDEPEN ' REV1 DATE

) #~N N # f._. PAGE:h 0F: O
GE REVIEWED BY tEVEL DATE UTILITY REVIEW DATE mwum m



NEDC'M-Hi ARACH 4 3

. SHET 27 0F lO)

@<'
SHROUD ULTRASONIC EXAMINATION

:| IGENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

StTE: COOPER PROCEDURE NO2 UT-CNS-503y4 REPORT NO.: SR-02

UNIT: 1 REVISION IFRR NO.: 0 DATA SHEET NO.: SD-34
PROJECTNO.: jf5CN CAUBRAT10N SHEET NO.: SC-34 THRU 30

Weld ID: H2 Exarn Surface: OD Stroke: 4.0" Crown Width: - 1.5"

Search Unit Separation (Front To Front): * 26 8" Wo Location. * LKDfL@ WFlD TOE ON H2

LKDN LKUP Fue Name
LugiCell Scan Search M Indezer and Search Scan ResuRs: Commants-

No. Data: UnN 8 tart: UnN Start Start * 1 Stop* Disk / Side: UnN dB (See Legend)

$g 1111 224L JFL
cw ccw Trne 46' 45* 45' LKUP

O 12LS24Lug Set s 46 C. E
Start * 60* LKDN

tin 225 j_,,, , N/A_24
Deie e0* e0* 60*LKUP

Lug Side 10 1 , 043/B OOCR LKDN 51 C,J J = Shear Component to O crove
0g ~ _ 725 5 N/A Stop*

a s ODCR OCCR ODCR LKUP
cw ccw inihais

g 11:43 234L N/A 45' N 4 C.E,F

Time 45' 45*cw ccw 45*LKUP
Lug Set s 46 C E.G

11M M0 N/A St 60* LKDN*

"
Date 60* 60* 60 LKUP

Lug Side 10 5 nc3/8 OOCR LKDN 51 C. J J = Shear Component to O crovm.E Exammer's COCR OOCR ODCR LKUP
cw c:w initals

D 45' LKDN 46 C*E*F '

,M, cc ,O 1198__ 25e A_. N/L
_ Trne 45' 45' 45'LKUP

_._ lL 12LSIL
Lug Set 8 Start * 60* LKDN 46 C, E

11/2 257.0 N/A
27 Date eO r e0* 60* 1.KUP

Lug Sde g 10 5 D43/B OOCR LKDN 51 CJ J = Sheer Component to O croveOE Eurm -s ODCR OoCR Saa,
ODCR LKUP

cw ccw Intials

1313 M4.4 N'A 45' LKDN 46 C.E.F
# #cw ccw 0 111 eta 45'LKUP

Lug Set s Start * 46 C, E, ,y g gn. p
28 Date 60* e0* 60*LKUP

Lug See g 10.5 __Q-031.!L- ODCR LKDN $1 C,J J = Shear Component b D croveOE examn.rs OoCR OoCR S'ap,
m,

cw ccw intels

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 17 60 LKUP A . NO RECORDABLE INDICATIONS O . ACOUSTIC INTERFACE O . VELD DISCONTINUITY
45' LXUP OOCR LKDN 37 8 . NON4EOMETRIC INDICATONS E DNSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
60* M M MN C . NON RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned sirnuttaneously

.

I_1 R /

Vi d / _ ,,w _ " A b
EXAMIN ' '

~$-.
. . EVIEfV DATE

rr it-9. &
- DATE G INDEPEND

(M I //-9-98 h.E REVIEWED BY LEVEL DATE UTILITY REV1EW " DATE _
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NEDC W-N/ A1 TACH Z 3

SHEET Z2 0F l O_L

SHROUD ULTRASONICEXAMINATION
GENuclearEnergy DATA SHEET'

(AUTOMATED with Smart 2000 OD TRACKER)1,

SITE: COOPER PROCEDURE NO2 UT-CNS SQ2y4 REPORT NO.:_ JSR 02

UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD.35

PROJECT NO.: 1FSCN CAUBRATION SHEETNO.: SC-34 THRU 36.__.

_

Weld ID: H2 Exarn Surface: __ OD Stroke: 4.0" Crown Wksth: - 1.5"

Search Unit separation (Front To Front): * 26E" _ Wo Location: * LKDN 8 wet D TOE ON H2

LKDN UCUP Fue Name
Lug ICeu Scan Se Search Indeser and Search Scan ResuRs: Comments *

No. Data: UnR Start UnR Start Start *f Stop* DiskiSide: UnN d6 (Sco Legend)

45* UON 4 C. EJ5 ,13 2s 274 4 NA
ew ecw .ow 45* 4* 45' UCUP

0 12ts29
4 M

Start * 60* m
11/2 275.0 N/A

Date 60* 60- 60*LKUP
Lug Side p Da / B OOCR LKDN51 C.J J = Sheer Component to O crove

Exammer's OOCR ODCR OOCR LKUP
cw ccw inteis

linder

O '7:10 294 L an '5*'k " " ' ' ' '
Time 45' 45*cw ccw 45'LKUP

O 12LS31
Luo set s do C, E

11/2 295o m Start * 60*LKDN
3'

case 60''~ 60* 60* UCUP

N 5 M /8 OOCR LKDN 51 C,J J = Shear Component to O crown.295.5 _._MLOE .

e,amme, . OoCR OoCR OoCRtxuP
cw ccw initials

45*LKDN 46 C E,F Vertcal seem @ end of scan.g' 1726 304 4_ JL
Tsne 45* 45* 45' LKUPcw ccw

O __12($LLug Set 8 8# #11/2 305.0 N/A *

32 Date 60* 60* 60* LKUP
8 10 5 D43/B OOCR DON 51 C.J J = Shear Correonent to O crownJL JLOE exanwes OoCR coCR 'an,

OOOR LKUP
cw ccw intels

_iZ:41 - 314 4 A 45' UON 46 C,E,F Vertral seem G start of scan.
Trne 45' M*cw ccw o 1ma 45'UCUP

46 C. E11a 315.0 JL 60* UON
33 Date 60* 60* 00*LKUP
E IM -- S'"'h

IE #B
OOCR U(DN 51 C,J J = Shear Componens to o crove315.5 _ J A__OE e am -. OoCR OoCR ODCR LKUPew ccw Innists

CAUBRATION dB: EXAMINAT1ON RESULTS LEGEND:

45' LKDN . 17 60*LKUP A NORECORDABLEINDICATIONS O . ACOUSTIC INTERFACE G . WELD DISCOPmNUITY

45' LKUP OOCR LKDN 37 0 . NON4EOMETRIC INDICATIONS E INSIDE SURFACE GEDMETRY H . WELD CROWN GEOMETRY

C . NON RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H1 & H2 were scanned simuttaneously

.

_ r. I In 1

/ \ v byt T71~ _jt- ?- 94 Y % 1/-9.Vf
Wd M DATE GkINDEPENDENT EVIEW DATE
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wasmy9 cg r.3 1

.
SHEET 29 0F lO\

~ SHROUD ULTRASONIC EXAMINATION
''

1

4GENuclearEnergy DATA SHEET |.

(AUTOMAT"D with Smart 2000 OD TRACKER) |
i

SITE: COOPER PROCEDURE NO - UT-CNS-503V4 REPORT NO.: _SR02

UNIT: 1 REVISION IFRR NO.: 0 DATA SHEET NO.: SD-38

PROJECT NO.: 1FSCN CAUBRATION SHEET NO.:. SC-34 THRU 36

Wold ID: H2 Exam Surface: OD Stroke: 4.0* Crown Width: - 1.5*

Search Unit Separation (Front To Front): *** Wo Location * LKDN e vet D TOE ON H2 !

uad LKUP PueName
LagICeu Scan Search Search indemer and Search Scan Results: Comments:

No. Data: Unit Start: Unit Start: Start * i Stop* Diski Side: Unit d6 (See Legend)

"" '

@ ._ 17ss 324 4 MA
cw ccw Tune e' 45' 45' LKUP

O 12LS34
46 C. ELug Set s

Start * 00* LKDN
11/2 325.Q_ N/AL,_y

omie 80* 00* W LKUP
Lug Side 10.5 D43iB 00CR LKDN51 C.J J = Sheer Component to ID cetmn

325.5 MA Stop*Dm!"3 Ex'arhew'. OD6R-~ OOCR OOCR LKUP
~

cw ccw Intels

n .. uo,

cw ccw Time M* 45* g LKUP

Luo Set s Start * 00* LKDN
#

Date 80* 00* 00* LKUP
Luo Side OOCR LKDNOO S#Ex.m.or, ooCR coCR OoCRoxue
_ ccw intels

pg e LxDN

,,J Tyne 45* 45* M*LKUPcc,

Lug Set 8 Start * 00* LKDN
MA --> W 00* 00* LKUP

Lug Side ODCR LKDN

OO Ex.rn-er e CoCR ooCR 859 OOCR LKUP
cw ccw Intials

46* LKDN
- - 45-_ c. 4,. _

Luo Set 8 Start W LKDN
MA Does 00* 00* yy

Lug Side OOCR NOO ex -ere ooCR ooCa ""''
CoCRtxUP

cw cow inaimis

CAUBRATION dB: EKAMINATION RESULTS LEGEND:

45' LKDN 17 00* LKUP - A . NO RECORDABLE INOCATIONS O ACOUSTICINTERFACE O . WELD DSCONTINUITY |
45*LKUP OOCR LKDN 37 8 NON4EOMETRICINDICATIONS E . INSIDE SURFACE GEOMETRY H . VELD CROWN GEOMETRY
# C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEECOMMENTS)

REMARKS: * H1 & H2 were scarred simultaneously

.

_ f/V A

&. L pr. p W $ Il-9- k
DATE GEINDEPENDENT DATE

) . /N. W//-9- 95 hh %A ' WNbe PAoe: H OF: W
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~ - ~ ' ~

NEDC'/N9TATT CH E C ]
SHEEL 3(~) 0F |O.

9 EXAMINATION SUMMARY SHEET REPORT NO.: !
GE Nuclear Energy ._sasa .

|
|

PROJECT: COOPER RFO16 PROCEDUREJI-CNS403V4 REV: 0 FRR: _N/A )

SHROUD UT PROJECT 1FSCN._ N/A !

__N/A

SYSTEM:_ SHROUD ASSEMBLY WELDS N/A REV:._N/AL FRR: '4/A
_BIA

WELD NO.: H3 N/A

N/A REVLN/.dL FRR:-CONFIGURATION:IOP GUIDE TO PLATE
N/A

EXAMINER? T. ROCKWOOD LEVEL: !!!
O MT O PT E UT O vr i

EXAMINER? C. MCKEAN LEVEL: 11
E CIRCUMFERENTIAL

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL 0 OTHER N/A

DATA SHEET NO.(S): SD-01 THRU SD48 CAL SHEET NO.(S):_SC-01 THRU SC.08

Dunng the examination of the referenced weld,eight (8) indcatens associated with IGSCC/lASCC were recorded by the Smart 2000 system utihzing
a TRI-MODAL search unit containing a 45* shear wave, OD creeping wave and 60* refracted longitudinal (RL) wave.

Tis parameters for these indcations are on the following page.

The 45' shear wave recorded inside and outside surface weld crown geometry and non-relevant indcations along with the indcatons referenced.

The 60* RL recorded inside surface weld crown geometry and non-relevant indicatens along with the indications referenced.

The OD creeping wave recorded norgelevant indicatens and inside surface geometry along with the indcations referenced.

Circumferential(L) dimensions were recorded in angular units. The conversion factor for linear unds is 1.55 inches per degree.

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

This exam was limited to the areas scanned due to obstruchons from the guide pins, core spray downcorners, and shroud lifting lugs.

The exarnination area that was interrogated by all angles was 287.55' (79.9%). 72.45* (20.1%) was not examined due to the above referenced
obstructions

)
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| NEDC 5-M/ ATTACH 2,39

| SHEET' 3 !_. y (O /

:

GE Nuclear Energy

; u e. --
4 Q cpor Nucear Staten NFOf6 Shroutf UTAgect ff5CN October /Nbvember 1995

i

i Shroud Weld'H3 Indicadon Data
,

| Teest seen Longe (DegJ 287.55 Tonef 99ewLenge(DogJ 42.73
j Toast seen Lenge(hJ 445A1 TeestHowLange thJ Gs.1s

Peroendere of WohiLongah Eressised 79A TWohnese(Is) 1A0
i Percenesse of Ereenhed Wafd Lange Howed 14.9 Orcsouflerance(kJ 587A3
. Persenesse of Toesf WohiLangah Mewed 11.9 hohes perDegree 1.55

i

; hafosson Saart End Langeb Lengdh Ader.Depsk Ader.Depe N ef. Bef8edag Length Depe
| Nysneer Aahmudh Aeheueh Degrees hches hohes Pos.(Dog) Thrstwaf Surasee Tremeducer Transducer

! 1 84.04 es.31 2.27 3.52 OA1 65.59 27.3 10Meer & Sheer W Long.
j *2 75A5 79.38 4.33 8.71 0.73 77.02 48.7 IDMeer 48* Sheer W Long.
j 3 114.93 120A1 5A8 7A7 OA2 117.77 41.3 IOfNear -48' Sheer SO'Long.
! 4 129.51 134A0 5.29 8.19 OA0 131A5 40A IOMeer 48* Sheer- 00*Long.

M 158.75 170A7 11.72 18.15 OA9 147.10 ASA IDMeer de' Sheer 00* Long.
6 224.58 227.22 2A4 4A9 0.39 226.12 34.0 IDMeer 45' Sheer 80*Long.
7' 308AS 314A4 5.14 7.99 OA4 311.05 38.7 IDMeer 48* Sheer 00* Long.
M' 333.54 339.78 8.24 9A7 0.54 334.91 36A IDMeer 48* Sheer 40*Long.

* Langeh elaing of kascenione 06 & 08 ere runniceed by me Ronitenfon of me core aprey downconner.
*Deepeef Newed eres found.

Armee Not EreneMed by AE 3 Trenetocere
0* 8e 15.00*,189.40* so 1N.30*,284.90* so 196.00* & 338.65* to 0* (Totef of 1246' Not Erenaked)

LAsaNedone: Core Spray Downeontere, Guide Pine, and LNEng Luce

Page 2 of Id-
Revision 3
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H3 - Typical Flaw Indication * 77.02 Deg. 73 In. Max Depth
,
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"ed=m ATTACH XV ~ ~ l

SHEET 33 0F lOf4
. -

4 wp. .. a ,,. n >. .yggy.PL E" E.' ULTRASONIC SCAN DATA PRINT SHEET
w..-, ..

: y
J' ; _ - m -;d5NusMsM Eheryn. -p (AUTOMATED WITH Smart 2000).

., < 9, . y .1 i-

4

4

10|31s9: As 60RL-000T1U: P2+ |EE fpl 1}.S44l Meni 10137| cx|, s $93jj i | N j ., 'O tf ird Y | 'UIO2[9
. _

90, Ynt 100 e!
00,

y,., j gg

aY[ 100 0:
50.

|40,

30'
g - ._e., .

b' b hfA.hoN P
| 2 | 0.0001 ;; C_'-- --- , ,-4 1/1 DMisyg*r - _,Z 10.137| tn | Half Path A,: 1552

59: C 148

_ 75. -

Yp| 77.02]
T?S Yni 85.46|

aVI 8.441
4N
Uh

r; . . . .
. .- ..

|Q
wy.

1
.

1
.,,,.

?q
b.

Os e
YM kh |Qi Q !

un
Nh |

.,-

$

189.91|
deg | 0.000| ': I;.ach4AW 0t'%] 1/1 |4Dhr.Pl# Mis 95P5t45 18.595| in | Half Path

indication # 2 on the 10 below the weld.

.

GITE: COOPER UNIT: 1 PROJECT NO.: 1FSCN REPORT NO.:._SR@3._ _

WELD NO,: H-3 SEARCH UNIT: so RL INDICATION NO.: 2 PAGE: OF: /
-o..

_ _ _ _ . _ _ _ _ _ __ ___ _ _



NEDC W MI nAcn 2.8A
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GENuclear Enemy

Nebraska Panic PowerOsMct
CooperNudearStacon RF016 Shroud UTProject 1F$CN October / November 1995

Shroud Weld H3

M Areas Not Examined

Indication Areas
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Lug Set Ref.3
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GE NuclearEnergy
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NEDC n-WI ATTACH 2,3

_ SHnT ' % n.r /OL.

Or-
SHROUD ULTRASONIC EXAMINATION

'

GE NuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _._CQQEER PROCEDURE NO.: UT CNS-503V4 REPORT NO.: SR.03

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD41

PROJECT NO.: 1FSCN CAUBRATION SHEETNO.: SC41 THRU 06

Weld ID: H3 Exam Surface: OD Stroke: 3 5" Crown Width: -1 F

Search Unit Separation (Front To Front): N/A Wo Location LKUP @ TOE & 7 DOWN FROM TOE

LKDN LKUP File Name
LugiCell Scan Search Search Indesof and Search Scan ResuRs: Comments:

No. Data: Una Start: UnN Start: Start * i Stop* Ot.lii SW: UnN d5 (See Legend)

#% _Q5;40 N/A_,, 15 4._.
45 C,E,Fcw ccw Tme 45' 45' 45' LKUP

0 3LS3
Start' 60* LKDN

_j0/29 N/A_ 15A_
60* 60* 60* LKUP 49 .

Lug Scie 10.5 oc2/A ODCR M
N'A 14 4 Stop*O5.J Exa p s OOCR OOCR ODCR LKUP 55 C, J J . Shear Compment to o crown

cw ccw Indsk

knder
45* LKDNg o5 50 _ RL J6_

Trne 45' 45' 45 E, Fcw ccw 45*LKUP
0 3LS48

gg Start * 60* LKDN
4 ~

3, gn
Dat 60* 60* 60*LKUP 49 C,E

Lug Side

e,y.n.g
1 5 D 02 I A ODCR LKDNOE r.. OocR oocR OocRoxuP55 C,a a.Ss ,e ,ngon.ntto oc,owncw ocw Manis

Cy h
45' LKDN.g a 06 o0 wA_ _ne__Tm 45* 45' 45*LKUP 45 C. E. Fcw ccw

0 3LM_
# Stan* 60* M__ jW29 N/A_., _)5 O_

5 Dato 60* 60* 60*LKUP 49 C, E

d.
#d __._N/A _ _ 34.40E ex. SOocR OocR OocRoxuP35 C,3 a . Sn , Co ,,,,,, ,, o ,,,w,cw ocw I mis

g ELJL 45.8 45* LKDN
T= e- 45- 45 C, e, r, , , , , , , , m, .,

#8
10/29 N/JL__ ___d5A 60" LKDN

6 60* 60* 60*LKUP 49 C, E

A[//,/ J#A_ _44.4_ ODCR LKDNOE _E- aner Ooca ooca g .

OocRtxuP55 C, a s . Sn , Compon.niio o crownew cew cais

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

4. M 60* WP . 37 A . NO RECORDABLE INDICATlONS O - ACOUSTIC INTERTACE G - WELD DESCONTINUITY

45* LKUP JL _ ODCR LKDN O - NON. GEOMETRIC INDICATSONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN OEOMETRY
60* M ODCRN 1 C NONSELEVANT INDICATIONS F - OtJTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

0, - 1 i n

$ j }0$VW . Il * V- W
' EXAMIN LEVEL DATE G INDEPENDE R DATE

I //dN '

/ 8_ PAGE: I OF: /_ G.

- REVIEWED EIY LEVEL DATE UTILITY REVIEW ATE m,,,m n m



Nwc wm ATTACH d,d j

. SHEET 37 0F lOI
SHROUD ULTRASONIC EXAMINATION

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT-CNS-503y4 REPORT NO.: __SR-03

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_SDdr2

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC.01 THRU 06 __

Weld ID: H3 Exam Surface: OD Stroke: 35* Crown Width: -1 0*

Search Unit Separation (Front To Front): WA Wo Location:. LKUP @ TOE & 7 DOWN FROM TOE

LXDN LKUP Fue Name
LugiCall Scan Search Seard. Indexsf and Search Scan Results: Comments-

h Data: Urdt Start: Unit Start: Start * I Stop* Disk i Side: Urdt dB (See Legend)

Cyhnder *RO 0800 N/A__. __M 6_
ew ccw Tame 45* 45* 45* LKUP 45 B, C E, F Indcaton81

-MLLug Set 5 g 60* M.

1&29 MA_ J5,0_y
Date 60* 60* 60*LKUP 49 B, C, E

d/ MA 54 4
-

* ODCR LKDN J = Shear Component to D crown and

Exa e ODCR ODCR ODCR LKUP 55 B. C J Indicaten s 1.

C

m'nnder 45mO CL22___RA_ _65.6_
_Trne 45' 45' 45' LKUp 4S B,C,E.,F Indcaton # 2ew cew

Lug Set s
Start * 60* LKDN_p gg g

8
Dal 60* 60* 60*LKUP 49 B, C, E

L"U S'd* ffd 1 5 DC2/A OOCR LKDN J = Shear Component to 10 crown andg, yOE e,agne, . ODCR ODCR ODCR LKUP 55 B,C J Indmaton#2.cw ccw inAmis

Cytnder 4. g%O -
07._4Q,____.DA_ ___ 71.6_

Tnne 45' 45" 45*LKUP 45 B,C,E,F Indcaton # 2 contmuodcw ccw
' 0**"1&29 N/A _ 150 _9 Dat 60* 60* 60* LKUP 49 B,C,E

Lug Side 10.5 D42 / A ODCR LKDN J = Shear Component to ID crown andOE Exp. ODCR ODCR 'a',
ODCR M55 8, c, , ,nd,,,.n . 2.cw ccw intels

CyEnder
85 "' '5 " ''''* "

,E, ,O,, Trne 45' 45* 45 C,E Fa 4*LKUP

1 & 29 MAL _ 05.Q_ 60* LKDN
10 Date 60* 60* 60* LKUP 49 C, E

Lug Side 10) EM21A ODCR M
ODCR ODCR D

xan7s ODCR LKUP 55 C.J J = Shear Component to D crown

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

4. M 60* WP 37 A - NO RECORDABLE INDICATIONS D . ACOUSTIC INTERFACE O - WELDDISCONTINUITY

45'LKUP 14 ODCR LKDN B . NONCEOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H - WELD CROWN GEOMETRY
60* LKDN ODCR LNUP 38

C . NCNRELEVANT INDICATlONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

I-

EXAbHN - EVEL DATE ~
Y- _ *K II- 94C& 7C 100'i K

G INDEPENDENT EVI - DATE

'

A //~ Y' d, I PAGE: b_OF: //
G'l REVIEWED BY LEVEL DATE UTILfTY REW'W DATE .m.mv m



' NEDC*-NI AHACH M

. SHEET 3<P or lol
SHROUD ULTRASONIC EXAMINATION

DATA SHEET'

GENuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _.QQQPER PROCEDURE NO2 UT.CNS.503V4 REPORT NO.: SR-03

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-03

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC.01 THRU 06_

Weld ID: H3 Exarn Surface: OD Stroke: 3.5" Crown Whith: -1 F

Search Unit Separation (Front To Front): N/A Wo Location: LKUP e TQE & .2* DQWN FROM TOE

LKDN LKUP File Name
LugiCell Scan Search Search Indo w and Search Scan Results: Comments-

No. Data: Unit Start: Unit Start: Start" / Stop* DskiSide: Unit d5 (See Legend)

45' LKDN_QEJL J.6_
cw ccw TN 45* 45' 45*LXUP 45 C,E F

0 3LS11
Star &N

11 ~
_.95,D_10/29 N/A

60* 60* 60*LKUP 49 C, E

Lug Side __._.1M_ D-02 / A ODCR M/ N/A 94 4 Stop"O gJ 'lanw Ws ODCR ODCR ODCR LKUP $5 CJ J = Shear Component to 10 crown-

cw ccw intels

] __ 07:38 A ,,_,1Q$.g_ 45'LKDN
Trne 45* 45' 45*LKUP 45 8. C, E.,F indcaton # 3cw ccw

Lug Set 8 -

60*LKDN1079 _._ N!L J.0_ Start * '

11-. Date 60* 60* 60*LKUP 49 B, C, E
Lug Side g 1 5 D42/A ODCR LKDN J = Shear Component to 10 crown and
0E exa,n.or.s ODCR ODCR ODCRtxuP$5 B,C,J indcaion , 3.
cw ccw Indials

C% 45'LKDNg _ 07:46 N/A _ _ 115 4 _
g , o]n , Time 45' 45' 45'LKUP 45 B,C,E,F Indcaton # 3 contnued

Lug Set 8 Start * 60*LKDN9 9
13 Date 60* 60* 60*LKUP 49 B, C, E

Luo Side g 10.5 D42/A ODCR LKDNg J = Shear Cornponent to tD crown and
OE exartaner. ODCR ODCR

,' a-

ODCRtxuP$5 ,, C, J indo, ton , 3.
cw ccw Intials

07fi9 N/L J3._ 45'LKDH
Tm 45' 45' 45 B,C E,F Indcaton # 4cw ccw g 3Lg,4 45.ggyp

'
1Q09 N/L 125.0 60*LKDN

14 to 60* 60* gg.Lgyp 49 B, C, E
Lug Side j 10.5 D42 / A ODCR LKDN J = Shear Component to ID crown andCE Exammer's ODCR ODCR Stop,

ODCR LKUP $5 B, C, J inom.2 ton s 4.cw ccw inAiels

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 60* LKUP 37 A . NO RECORDABLE INDCATiONS D . ACOUSTIC INTERTACE G . WELD DISCONTINUITY

45' LKUP 14 ODCR LKDN 9 . NON4EOMETRIC INDCATIONS E . INS 4DE SURFACE CEOMETRY H . WELD CROWN CEOMETRY
60* LKDN M LKUP 1 C . NON-RELEVANT INDCATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

I InA1,

h //]]f .

*

/ U MN DATE G . INDEPENDENT. .
3 0

EVIEW DATE

//- 7- T J PAGE:J "

OF:~ ,, om mi
s

#
GE REVIEWED BY LEVEL DATE UTILITY REVIEW DATE



Nf.00 *-I4/ ATTACH 2 3

. SEET 39 0F lOi

(O-
*

'"" "''"'' "' "*^ "'"' " "

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.: SR43
UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD44
PROJECT NO.: 1FSCN CAUBRATION SHEET NO.: __. SC-01 THRU O6 _

Wold ID: H3 Exam Surface: OD Stroke: 35" Crown Width: -1.0"

Search Unit Separation (Frord To Front): N/A Wo Location: LKUP @ TOE a 7 DOWN FROM TOE

LKDN LKUP File Name
Lug f Cell Scan Search Search indexef and Search Scan Results: %,.

No. Data: Unit Start: Unit Start: Start *i Stop* DiskiSm; Unit d6 (See Legend)

#$ 02f10 N 'A_ ,,, 125 6_
45 C,E.Fcw ccw Trne 45' 45' 45'LKUP

0 3Lg15N"8 Start * 60*LKDN10/29 N/A15 '
_,,13Q,,,

60* 60* 60* LKUP 49 CE
Lug Side 10.5 M2 / A ODCR LKDNMA 134 4 Stop*Oga Eiaminer's OOCR ODCR ODCR LKUP 55 CJ J = Shsar Component to O crowncw ccw Indsk

knder

0 08:19 MA _,,14$ft_ 45' LKDN
Trne 45* 45^ 45* Lxyp 45 C, E Fcw ccw

0 3LS16

__N29_ _ NA__. _.145JL_ 8'''t* 60*LKDN
60* 60* 60*LKUP 49 C, E

Lug Side 10 5 M2 / A ODCR LKDNwL. _.J 44A_ Stop*Oy Exa w s ODCR ODCR ODCR LKUP SS C,J J = Shear Component to O crown.
a

cw ccw insmis

Cytnder
45' LKDNgO _0R29_ _ RA.__. __.1551_

Time 45' 45* 45*LKUP 45 B, C E, F lndcaton s 5 (see remarks)cw ccw
Lug Set # Start * 60*LKDNg

17 60* 60* 60* LKUP 49 B,C,Ee

l"93* 1 0 D-02 / A ODCR LKDNpn y,4_ J = Shear Component to O crown andOE __am-er s _ ODCR ODCR ODCRLxuP55 ,, C, 3 , , , , , , , , , . .

,

1
cw ccw Intels

01:40 N/A 194.2 45' LKDN
Time 45' 45' 43 B,C,E,Fcw ccw O t e91 45'LKUP

10rM N/A __ Jg3L 60* LKDN
21 o, co* eo* 60* LKUp 48 B,C,E

Lug Side
10.5, ._D41/Ag ODCR LKDN

Em s ODCR ODCR D
ODCR LMUP 50.5 B,C,J J = Shear Component to O crown.

CAUBRATION dB: EXAMINATION RESULTS LEGEND: |

|
45' LKDN 00* LKUP 37 A . NO RECORDABLE INDICATIONS D ACOUSTICINTERFACE G . WELD DISMINUITY
45'LKUP 14" ODCR LKDN B . NONGEOMETRICINDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY i

60* M ODCR LKUP M
C . NON-RELEVANT IPOCATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEE COMMENTS)

,

REMARKS: * hngth sizing indiCaton # 5 restricted by core spray downComer hmitation.
" Lug Set 21 had a reference gain of 18dB

. . 0In I

k/f _ .22' sofojf || 9 Q,

EXAMINE L.EVEL DA . G INDEPEN '_ _ _ _EW DATE

> I N-9- Y M # 1 PAGE:N.0F:_ . , _ _ _ -TE ._ _



NEDCW-I9f4TTACH L 21:$

. SHEET 40 0F lO|

O'r
SHROUD ULTRASONIC EXAMINATION

. GE Nuclear Energy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT.CNS-503V4 REPORT NO.: SR43
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD.05

PROJECT NO.: 1FSCN CAUBRAT10N SHEET NO.: _SLQ1 THRU 08

Weld ID: H3 Exam Surface: OD Stroke: 35* Crown Mdtit: -1.0*

Search Unit Separation (Front To Front): N/A Wo Location: LKuo e TOE a 7 bOWN FROM TOE

LKDN LKUP Fue Name
Lug / Ceu scan search search indezer and search Scan Resuits: Commeras-No. Data: Unit Start: Unit Start: Start * / Stop* Diski Side: Unit dB (see Legend)

45* mg 02 Os MA _ 224 L
ew cow Tyne 45* 45' 45' LKUP 43 C,E,F

0 3LS22
8

Start * 60* LKDNgg gg
22 FDate 60 00* 60*LKUP 48 C, E

Lug Side 10 $ D41/A ODCR MbE IW ner's -

R- ODCif ODCR LXUP 50.5 C,J J = Shear Componert to O crowncw ccw in is

fmder

0 02:3s wa _.2ia2_ 45' LKDN

cw ocw Trne 45' 45' 45* LKUP 43 C,E,F
0 3LS238

Start * 60* LKDNgg yg yg
23

Dad 60* 60* 60*LKUP 48 C, E
8

_
M 10 5 D41/Agg ODCR LKDN

Exs s OOCR ODCR OOCR LKUP 50.5 C,J J = Sheer Component to ID crown.

C Wider 43.ggogEO 21HL- - fE' - z24z_
Trne 45' 45' 45* LKUP 43 B, C, E, F Indicaton s 6cw ccw

0 3Ls21Lug Set s Start * 60* LKDNy, ,
24 Due 60* 60* 60*LKUP 48 B,C,E

Lug Side 10.5 DC1IA CDCR LKDN J = Shear Component to ID crown andOE Ex . ODCR ODCR =,
ODCR LKUP50.5 B, C, J indcaten s 6.cw ccw mis

W

J26 ML _ 234.2 _ 45* LKDN
Time 45' 45* 43 B, C, E, F,, ,,,

a m 45' N
Lug See s Start *

25 oog 60*-
me og.ggggme wa

60* 60* LKUP 46 B, C, E

OE, Exa '-J)
Lug SW A

g .- ODCR LKDNML J.D_
= On ODCR

OOCR txuP 50.5 B. C. J J = She.r ComPonens io iD erown., alscw cew

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45* LKDN 60* LKUP 37 A . NO RECORDABLE INDCATIONS O . ACOUS'ICINTERFACE G - WELD DSCONTINUITY
45* LKUP is OOCR LKDN 8 . NON4EOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY60*LKDN ODCR LKUP A

C . NONAELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS:

.

/ 1 ,K 1> ,

_f._ JD-A[e 1f Y . .

TLAMIN LEVEL DATE GEINDEPENDENT REVIEW.
Il-9 ff1

DATE

> I // * k* k NW M ,#_" PAGE: // OF: /=
.E - ., _ .1E U1,u - . 1E ._ _

-. ._ _



MDC 15-m MUCH z.3

. 9 857 M 0F IOI

O'' SHROUD ULTRASONICEXAMINATION
GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.! UT-CNS-503y4 REPORT NO.: SRM
UNIT: 1 REVISION IFRR NO.: 0 DATA SHEET NO.: SD48

PROJECT NO.: 1F5CN CALIBRATX)N SHEETNO.: SC41 THRU 06

Wold ID: H3 Exam Surface: OD Stroke: 35" Crown Whith: -11r*

Search Unit Separation (Front To Front): N/A Wo I aceHar IKUP a TOE a 7 DOWN FROM TOE

LMDN LKUP FNeName
Lassices scan search search Indeser an,g search scan Meeults: m

No. Data: UnN Start: UnN Start: start * / Stop* ogek g gege: Unit dB (See Legend)

n ~~- .A _m_
ow cew trne 45' 45' 45' LXUP 43 C,E.F

0 3LS25C

N #25 48 C, E60* 60
Lug Skie _ 19 4 _ D-011 A

OOCR LKDN
i N/A ,_233_.0-- Stop*OJ Em o OOCR COCR ODCR LKUP 50.5 C,J J = Sheer Component to O crown

cw ccw i ei,

inder
45* mO riso t#A_ 2454

cw ccw Trne 45* 45* 45*LKUP 43 C.E,F
0 3LS26'"8 " 8

Start * 80 m10/28 _.MA_ _ 241 L26 m 60* 60* 80* LXUP 46 C. E
Lug Side ] 10 5 D411A OOCR LKDN !"*--- 2n4_ Sto ,. .OE - s OOCR ODCR OOCR LKUP 50 C. J J = Sheer Cornponent to D crown.Exa

Cyfinder 45. gggy

EO 23:50 N/A ,,,,. _235 4.,,,, ;
Tyne 45* 45'ow ccw 45*LKUP 43 C,E.F

,

'#
1 &28 N/A_ 255_Q_

27 60* 60* 80*LKUP 46 C, E :

Lug Side ..I 10$ D411A OOCR LKDNSiL_ ftA _ _254LO EE, _Exa a OOCR OOCR
.ir stop. I

OOCR LKUP50 C,J J e $ hest Coniponent to O crown. jcw ccm ein -

Cylnder
00 01 N/A _23$3_ 45' LKDNg{
Trne 45' 45' 43 C,E.Fow op o 46' LKUP

', 10/29 N/A 263.0._ 80*LKDN
28 De 60* 00* 00* LKUP 46 C. E

Lt Side ,p 6 *
,.

~ _.264A~ OOCR LKDN lN/A
s OOCR OOCR OOCR LKUP $0 C, J J = Sheer Component to O crown.|

CALIBR, TION dB: EXAMINATION RESULTS LEGEND:

45* LKDN 60*LKUP 37 A . NO RECORDABLE INGCATIONS D - ACOUSTICINTERFACE O . WWELD DSCONTINUITY

45' LKUP 14** OOCR LKDN 8 . NONCEOMETRIC INDCATIONS E . INSIDE SURFACE GEOMETRY H VWELDCROWNOEOMErRY
80* LKDN OOCR LKUP 1 C . NON.RELEVAMr INDCATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: " Lug Set 26 had a reference gain setting of 18 dB

.

. o /m A i

1 | $
'EXA R DATE G INDEPENDENKR

_
U~s

DATE

_ I_ //-f*kI h I /._ PAGE: O OF: // .A
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IEDC "-l4' 4TTACH 2. 3
i

-

. SHEET _42. op 101

O'-
. SHROUD ULTRASONIC EXAMINATION |

DATA SHEET |GENuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURENO- UT-CNS-$Q3V4 REPORT NO.: SR.03 ;

UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD.07

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC41 THRU 06

IWold ID: H3 Exam Surface: OD 6troke- 35* Crown Whith: -1 0*

Search Unit Separation (Front To Front): N/A Wo Location: l_KUP e TOE & .2* DOWMfROM TOE

LKDN LKUP File Name
LugiCe8 Scan Seard Search Indsmet and SearrA Scan Results, Comments-

No. Deta: Unit Start: UnN Start: Start * i Stop* OlekiSide: Urya dB (See Legend)

g 00:20 N/L 275.6__
cw ccw Trne 45' 45* 4*LKUP 43 C,E,F

Lug Set 8
Starta 00* LlON

JE- N/ _,_ J5,L29 eg gg. Lx p 46 C, E

10.5 D41/ ALug Side .

N/A~ _ 274 4 Step *
ODCR M

0g a Esa a ODP.,R ODCR ODCR LKUP 50 CJ J = Shear Cornponent to ID crown
cw ccw is

.At2D__ *FA_ 295 8 "#
Trne 45* 45* MaLKUP 43 C, E, F ODCR data says 295.4 shouki be 294 4cw ccw

0 3LS31Lug Set 8
0I81'10/29 N/A .,_,,2951,_

31 a0* a0* 80*LKUp 46 C, E%jLug Side 10 5 D41/A OOCR LKDNffA _ __294 1 . Stop*0 a5 .Esa_ ODCR ODCR OOCR LKUP 50 C,J J = Shear Component to 10 crown.a
cw ccw in- is

Cylmder 4.LKDNg] 014) __ N/A.,_,__ 20$1,,_
_ Trne 45* 45' 45*LKUP 43 B. C E, F indcation s 7ew ccw

Lug Set 8 Start * e0*UONg
32 Dat 80* 80* 00*LKUP 46 B, C, E

Lug Side 1 5 __ DailA ODCR LKDN J = Sheer Cornpanent to 10 crown and
OE Ex po

,

. ODCR ODCR ODCRtxuP50 B, C, J ind ei.n ,7.
cw ocw inamis

DHiO N/A 315.6 46'LKDNg
Tsne 46* 45' 43 C,E,Fcw cc. g m 4g t.KUP

'"U *' 88
W29 N/4 _ 315.0 00* t.KDN

! 33 a0* e0* 30.LKUP 46 C, E

Lug Side 10.5 D41/A ODCR M
Og ex t. ODCR ODCR *

OOCR tKuP 50 C,J J m She.,Componeniio iD crown. ;

)
CAllBRATION dB: EXAMINATION RESULTS LEGEND.

4. N a0* W P 37 A NORECORDABLEINDCATIONS D - ACOUSTICINTERFACE G . WELD DISCONTINUITY

45' LKUP _14 _ ODCR LKDN B . HON 4EOMETRIC INDICATIONS E - INSIDE SURFACE CEOMETRY H . WELD CROWN GEOMETRY
60* LKDN ODCR LKUP 1 C NONRELEVANTINDICATONS F - OUTSOE SURFACE GEOMETRY J . OTHER (SEE COMMENTS) f

|

REMARKS: I

!

h|r /> >

m n7E m< - PEN me ,, -

QM24 $x-
-rENER um

/ - .d$ WH- 7-W u jr__ FAOe:SOF:N
o, nE-Ea .y um oar, ururvRe = TE . _ , . .

-- --
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.
SHEET 4 3 0F | O|

O. SHROUD ULTRASONIC EXAMINATION
DATA SHEETGE NuclearEnergy

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: E QPER PROCEDURE NO.: UT-CNS-503E4 REPORT NO.: SR&3

UNIT: 1 REVISION IFRR NO.: 0 DATA SHEET NO.: SD-08

PROJECT NO.: 1FSCN CAUBRATION SHEETNO.: SC-01 THRU O(L_

Wold ID: H3 Exam Surface: OD Stroke: 3 S* Crown Vndth: -1.0*

Search Unit separation (Front To Front): N/A Wo Location. LKUP e TOE & .T DOWN FROM TOE

LKDN LKUP File Name
LugiCo# Scan Search Search Indoner and Search Scan ResuRs: w.

No. Data: UnN Start: UnR Start: Start * / Stop* DiskiSide: Unit dB (See Legend)

g 02:00 N/A _,.225 4_
43 B,C,E,F Indicaton s 8.cw ccw Trne 45 F 45' 45'LKUP

0 3LS34
Stad* WN

10/29 N/A .__ _ ___2253._
00* 00* 60*LKUp 46 8.C E ,

D41/ALug Side 1 5, ODCR LKDN J " Shear Component to ID crown and

OE
Exa/w~ Ws ODCR ODCR ODCR LKUP 50 B, C, J indcaten s 8.

cw cew utiini,

linder

C 02:18 nil 332.6 45'LKDN
Time 45' 45' 45.Lgyp 43 C,E,F andcaton s 8 conhnuedc, ocw

N 8
10/29 __ff L 332.0 . .. S #1* 00* LXDN Offstets h data incorrect - Actual

34 Det, 80* 60* 00* LKUp 46 C, E postons are as entered on this sheet.
Lug Sale , 5 D41IA ODCR LKDN J = Shear Component to ID crov andOE ea . ODCR ODCR ODCR LKUP 50 C.J Indcaton s 8.cw ccw ' is

45' LKDN

Trne 45' 45' 45* LKUPcw ccw

Lug Set s Start- 60* LKDN
N/A Date 60* 60* 60*LKUP

Lug Side ODCR LKDN

OO E arr-w. ODCR ODCR S'ap* ODCRLxuP
ew cew inaws

45' LkDN
- .5* 45*_ c_ .5. _P

Lug Set s Start 80* M
N/A Dale 00* 00* 80* N

Lug Side
ODCR LKDNOO Ex - . ODCR ODCi- S' "'
ODCR LKUPcw ccw inchats

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 80*LKUP JI- A . NO RECORDABLE INDICATlONS D ACOUSTICINTERFACE G . WELD DtSCONTINUITY

45'LKUP 14 ODCR LKDN B NON.GEOMETRICINDCATIONS E - INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
60* LKDN ODCR LKUP 1 C . NONRELEVANTINDCATIONS F OLITSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS:

.

n I- L A> a

--_X //-9 9{}00R'if
. dE INDEPENDEN REVI W DATE

d _ <
DATE

.4 I 8-N h # f.I__ PAGE: OF:t

= ___a er trvet DATr uTit;Tv Review ate om .

_ - _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _



NWC *-m ATTACH a 1

SHEET O OF IOl

9,N# EXAM | NATION SUMMARY SHEET REPORT NO.:
GENuclearEnergy _sa.os__

PROJECT: COOPER RFO16 PROCEDURE:_UI-CNS-liO3V.4 REV: 0 FRR: _NLA
SHROUD UT PROJECT 1F5CN y

SYSTEM: SHROUD ASSEMBLY WFI nS
N/A REVLNUL FRR: _N/A

i

|

WELD NO.: H4 _ N/A |
N/A )

CONFIGURATION! PLATE TO PLATE N/A REVLE FRR: _3/A
__ N/A I

N/A '

EXAMINER! T. ROCKWOOD LEVEL: lit i

O MT O PT E UT O VTEXAMINER! C MCKEAN LEVEL: l'
E CIRCUMFERENTIAL I

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL 0 OTHER _ N/A

DATA SHEET NO.(S):_sDA9 THRU SD-15 CAL SHEET NO.(S):3c 07 THRU SC 12

|

Dunng the examination of the referenced weld, no indcatens associated with IGSCC/lASCC were recorded by the Smart 2000 system utilizing a
TRI-MODAL search unit containing a 45' shear wave, CD creeping wave and 60* refracted longitudinal (RL) wave.

1
The 45* shear wave recorded inside and outside surface weld crown geonstry, weld discontinuttles and non-relevant indications.

|

The 60* RL recorded inside surface weld crown geometry, weld discontinuities and non-relevant indications.

|lhe CD creeping wave recorded non-relevant indicatens, weld discontinuities and inside surface geometry.
I

Circumferential (L) dimensens were recorded in angular units. The converson factor for linear units is 1.55 irches per degree.

This examination was performed from both sides of the weld.

This exam was limited to the areas scarned due to obstructions from the guide pins, core spray downcomers, shroud lifting lugs and instrumentation
!!nes.

The examination area that was interrogated by all angles was 282.40* (78.5%). 77.6* (21.5%) was not examined due to the above referenced
obstructons.

1

1

a!d/ _ h. .

kJ ___ lie J/-/I4c ( 6 3 M_
I

SUMMARY BY LEVEL DATE GE INDEPENDE T RFVIEW TE

?__. O'O' I
__ .df i. PAGE: OF: IIGE REVIEWED BY LEVEL DATE UTILITY REVIEW ' DATE
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) NEDC M-Rl 4HACH 2.3 -.

;

SHET 46 _ y (O
;

$ esnucoearenergy

u r -a.a
QioperMA;dper SGBron #FOf 6 Sheauf UTPrgect ff5CN OckeerMWoverieur f 995

!
; Shroud Weld H4 Indicadon Data

Tow seen Lengde tDeg) 3$2A0 TedNewLunge IDeg) 0.00
TowseenLange p) 437.12 TeMnewLenge p) 0.00

,

Pweenesse of WmWLensm aramend 7s.s menness(hJ 1.s0
Pweeneses ofEranked WeWLange Rowed 0A Grounderance Sm) 687.83
Peavenesse of Todef WoWLengde Rowed 0.0 hefoes perDegree 1.sg

,

|
4

Ausfosfon Start End Longah Lange Aser.Depela Adar.Depe M of Wdedng Langah Dope
Nuester Aahneek Aahnve Degrees hohes hefres Pos. (Deg) Thrinsuf Surfinoe Transducer Transducer

No FWowentAnscesor.s Hooorded

Areen Not Erenaked by AE 3 Troneducers
#* so 15.5*, f 89J'so 196.6',244.8* sti 200.0*, a 339.3* so 0* (Toesf of 77.8'Not Erenshed)

,

i
LJudesfons: GuWe Mne, Core Spray Downconeers, hsevmenesson Unos and LNWay Lupe

,

e

Page 2- of / /
Revision i

t.. - -- --
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NEDC %-l41 A1 TACH 2.3
-

GE Nuclear Energy

Nebraska Pubbc Power Ostrict
CooperNudeerStacon RF016 Shroud UTProject 1F5CN OctoberMovember 1995

Shroud Weld H4

FM Areas Not Examined
.

.

26

#
Lug Set Ref.34 -

\ / _ , > -
,

p+'2;;
y -

.

. -+ye
g . ..e C 8

.

|
=5 -

28 .

'

|4 ,,!,ts ; g,a -eaa m e -o ,

tr I 7
+ 's'

5 +5
}S / 5**

,epo +

%,* r i g ,,

,

Y+*" '*t

. %,dy, y

2o .081 l '8

18
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H4 - Actual Examination Coverage - 45S, 60L, & ODCr-
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i nwL w-m AIIACH 4 3 l
|

SHEET M OF IO$
''

SHROUD ULTRASONIC EXAMINATION
L - GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.:_._UT-CNS-501V4 REPORT NO.: SR-04
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-09

PROJECT NO.: - 1FSCN CALIBRATION SHEET NO.:_ SC-QI.IBRU 12

Weld ID: H4 Exarn Surface: OD Stroke: 35* Crown Width. -1.5"

Search Unit Separatkm (Front To Front): 4_S* Wo Location: LKDN fD WELD TOE

LKDN LKUP File Name
Lug 1 Cell Scan Search hh Indexof and Search Scan Results: Comments *No. Data: Unit Start: Unit Start: Start * 18 top * Disk iSide: Unit d6 (See legend)

3W 45* LKDN 43 C,E,F
PJ O 2so7 14 3 15 6
cw ccw Time 45' 45* 45' LKUP 43 C.E,F

0 4LS3Lug Set s gg an.m 46 C, E
10/29 14 9 ._153_.3
Dme 60* 60* 60* LKUP 46 C,E

Lug Side . __19J_. D43/A ODCR LKDN50 C.J
O Di 15 5 14 4 Stop*

a Examners ODCR ODCR ODCR LKUP 50 C,J J = Shear Component to O crown.cw ccw inituds

g@ finderQ 2357 24.3 25.6 45' LKDN 43 C,E,F
c, cow Trne 45' 45' 45*LKUP 43 C E,F

Lug Set s 4e C, Ey 24.9 A si,,,. 60* LKON
4 m 60- 60* 60*LKUP 4e C, E

Lug Side 10.5 DC3/A ODCR LKDN 50 C.J@ 25.5 _ .__244- Siop*O- Exammers ODCR ODCR ODCR LKUP 50 C,J J m Shear Congonent to D crown.cw ccw inirnis

45' N 4 C.E,Fg 01:14 34J_ AL_
Time 45* 45'cw ccw 45' LKUP 43 C,E,F

0 4LsL.__Lug Set s Start * 60* LKDN 46 C. E,
5 Date 60* 60* 60*LKUP 46 C. E

Lug Side g 10.5 D-03 / A ODCR LKDN 50 C,J
0E exenwwr. =CR =CR S' a

mCR Lxue 50 C.J J.She.,Com ,onenti O c, ncw ccw inhls

0139 44.3 45.8 45* LKDN 43 C,E,F
Trne 45' 45' 43 C.E,Fcw ccw O 4LSs 45*LKUP

N # 4 C, E1m30
44.9. . J 5 L. 60* LKDN

8 p,g, go go ,

60* LKUP 46 C, E
|

Lug Skle @
-MDS--- ODCR LKDN 50 C,J#3#^45JL _.__44A _ Ys ODCR COCR

ODCR LKUP 50 CJ J = Shear Component to O crown

1
CAllBRATION dB: EXAMINATION RESULTS LEGEND:

J

43'LKDN 17 110* LKUP 37 A . NO RECORDABLE INDICATlONS D . ACOUSTICINTERFACE G - WELD DISColiTINUITY
45* LKUP _1L. ODCR LKDN 37 8 NON4EOMETRICINDICATIONS E INSIDE fiURFACE GEOMETRY H . WELD CROWN GEOMETRY
60* LKDN 35 OOCR LKUP _ 38 C . NONAELEVAMr INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS) |

REMARKS:

.

/ / C/
Y YM$ _.22~ Ll3de&L $-

-TR-
- !I A 9C"-

EXAMfN R LEVEL DATE E INDEPEN DATE

._' $ N~b b S OF: N} l- PAGE:**
* DE REVIEWED'BY LEVEL _ DATE UTILITY EW DATE m.,mu m



-NEDC95-lWif7ACH E~i3 ~

SHEET N OF IOl

O'.
SHROUD ULTRASONIC EKAMINATION

' GENuclear Energy ^ DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT-CNS-j501V4 REPORT NO.: SR.04
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD.10

PROJECT NO.: 1FSCN CALIBRATION SHEET NO.: _ SC.07 THRU_1L

Wold ID: H4 Exam Sur'cce: 00 Stroke: 35* Crown Width: -1_S*

Search Unit Separation (Front To Front): 4.5" Wo Location: LKDN e VELD TOE

LKDN LKUP File Name
Lug /Ce8 Scan Search Search Indexer and Scarch Scan Meeults: Comments-

No. Data: Unit Start: Unit Start: Start * / Stop* (Met i S6de: Unit dB (See Legend)

45* M O EUg 0159 54.3 . _ $5.6
cw ccw Trne 45' 45' ~ 43 C,E,F45' LKUP

0 4Ls?N Start * 90* LKDN e C, E
gg $(g y
Dese 80* 60* 60* LKUP 46 C, E

M 55) _ _ 64 4 _ S
'*OE ex.nww. ODCR ODCR OOCR txuP 50 C,J J = Shee, Componeni i. O crown.cw ccw initals

03:30 64.3 .. 65.6 45' LKDN 43 C,E,F

Trne 45' 45' 45*LKUP 43 C,E Fcw ccw
#'88Lug Set # 46 C, ES 60* m*

8 60* 60* 80*LKUP 46 C, E

doi 1A- ODCR LKDN 50 CJ_f615_ 64 1 _, s .

s ODCR ODCR ODCR LKUP 50 CJ J = Shear Component to D crown.

45' C,E,Fg __03:48 74L JA_
Trne 45' 45'ew ccw 45'LKUP 43 C,E,Fg g,

Lug Set f Start * 60* LKDN 46 CEGr30 74 9 75A_o 80* 60* 60* LKUP 46 C, E
Lug Side 10.5 D-041A ODCR LKDN 50 CJOE e . ODCR ODCR an

ODCRoxuP50 e,; , , ,,,,, com,,,,,, ,, o ,,,,,cw ccw inmune

04fl0 a4L 85 6 45' LKDN 43 C.E F
Tens 4* 45'

0 4mo 45' LKUP 43 C,E.Few ccw
Lug W 8 N 4 CEtor 3o 84 9 85.0 00* LKDN

10 00* 00* 60*LKUP 46 C, E
Lug Side 10.5 D-04 / Ag ODCR LKDN 50 C,J

x s ODCR W
ODCR LKUP 50 C,J J = Sheer Componord to D crown

CAllBRATION dB: EXAMINATION RESULTS LEGEND:

45* LKDN 17 80* LKUP 37 A . NO RECORDABL.E INDICATIONS D - ACOUSTICINTERFACE O - WELD DSCONTINUITY
45' LKUP J4_ OOCR LKDN JL B . NON<.EOMETRICINDICATIONS E INSIDE SURFACE GEOMETRY H -WELD CROWN GEOMETRY
W LKDN JL OOCR LKUP 1 C NON.RELEVANTINDCATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEECOMMENTS)

REMARKS:

.

(_ / vh /
CA:Ams .2C wwrr

~ htLd[a ionec
'

/ ExA DATE GE' INDEPENDENT EVI, DATE

U *' ~ h 5 PAGE: b OF: O/ _DE REVIEWED BY LEVEL DATE UTILITY REVIEW DATE e,=.nnn m



NEDC +m AllAGH w

SHEET 60 0F @ l
SHROUD ULTRASONIC EXAMINATIONA

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: CDORER PROCEDURE NO4 UT-CNS-503V4 REPORT NO.: SR.04
UNIT: 1 REVISION / FRR NO4 0 DATA SHEETNoa SD-11
PROJECT NO.: 1FSCN CAUBRATION SHEET NO4.. SC.07 THRU 12

Weld ID: H4 Exarn Surface: OD Stroke: 35* Crown Vndth: -1 'i'

Search Unit Separation (Front To Front): 45* Wo Location:_.LKDN @ Vwt n TOE
LKDN LKUP Flie NameLugiCell Scan Search Search Indezer and Search Scan Results: Comrnents:No. Data: Unit Start: Unit Start: Start * i Stop* Diaki Side: Unit dB (See legend)

Cylinder
4$.LKDN 43 C,E,FgO _ 04:17 94.3 25.6

cw ccw Tene 45* 45'- 45'LKUP 43 C'E*F
Lugs (48

3 30' LKDN 46 C, E.

11
' hL 60- 60* LKUP 46 C, E

Lug Side 5 D44/A

0E 6M-ER- -M- _*19=5__ ODCR LKDN50 CJ
OOCRLKUP50 C.s J SneerComponensio ocrown. |cw ccw m is

'

S _._]ML15 104.3._ _ 1051 _ 45' LKDN O O' U
cw ccw Tyne 45' 45* 45*!XUP 43 C,E,F

O 4L$jL'"o 8d 8 ,

I

12 --

,_ gas,o_ Start * 60*LKDN 4 C, E,o,3a

D,t, .0 60* 60*LKuP 46 C, E
;W 8* @ ODCR m M C,Jk _ 105.5 _ _.104A_ sExamewr's OOCR ODCR ODCR LKUP 50 C,J J s Shear Component to O crown.cw ccw instaats

Cylinder
45* 1*DN 43 C.E,Fg[ 06:25 1141_ ._1151__

__ Tone 45' 45' 45'LKUP 43 C.E,F,, cc,

Lug Set # Start * 60* LKDN 46 C, E
13 Date 60* 60* 60*LKUP 46 CE

@ _ 115 5 _ _ _114A_ 10L Dod/A ODCR LKDN 50 C.J0E _ Examiner . ODCR ODCR s' P
ODCRoxuP50 c,J J.Sn ,Compoo n,to o e,,w,cw ccw initials

08:50 124.3 _ 125.6 45' LKDN 43 C,E,F
Trne 45' 45'

0 4LS14 45*LKUP 43 C,E,Few ccw
Lug Set s 888'I 46 C, E10/30 124.9 _ _125.Q_ 60* LKDN

14 Date 60- 60* 60*LKUP 46 CE
Lug Side

.5_ J4A_ 7'0.5, ODCR LKDN 50 C,J1 __D44/A
0E exarr ner'. ODCR ODCR '

cw ccw initials ODCR LKUP 50 C.J J = Shear Component to D crown

CALIBRATION da: EXAMINATION RESULTS LEGEND:

45' LKDN 17 60*LKUP 37 A . NO RECORDABLE INDICATlONS D . ACOUSTIC INTERFACE O WELD DSCONTINUITY
45* LKUP 14_._ ODCR LKDN 37 8 . NONGEOMETRIC INDCATIONS E INSIDE SURFACE GEOMETRY H . WELD CROHN GEOMETRYW LKDN M ODCR LKUP 1

C . NONaELEVANTINDCATIONS F . OLITSIDE SURFACE GEOMETRY J . OTHER (SE COMMENTS)

REMARKS:

} / %f A

A h_h |$ -. -.- _.
-

|Y
EhAMI R LEVEL DATE' G IN REVIEW DATE

j . 88-k hN M1_ PAGE: OF:,

GE REVtFWED BY LEVEL DATE UTRJTY REVIEW TE m,,unv m



NEDC%-NFAngf2 3~ - - -

SHEET SI 0F lOI

9, ';
* GENuclearEnergy .

SHROUD ULTRASONICEXAMINATION
'

DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _CQQPER PROCEDURE No.: UT-CffS-503V4 REPORT NO.: SR.04
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD.12
PROJECT No.: 1F5CN CAUBRATION SHEET NO.: SC.07 THRU 12

Weld ID: H4 Exam Surface: OD Stroke: 35" Crown Width: -1 F

Search Unit Separation (Front To Front): 45* Wo Location LKDN 8 WFt n TOE

t.KDN LKUP File Name
Lug iCell Scan Search search Ind*88f ang Search Scan Results. Comments'No. Data: Unit Start: Unit Start: Start * 1 Stop* DiskiSide: Unit dB (See Legend)

4

#5 07135 134.3 . _,1153 _
ew ecw Trne 45* 45* 45' N 43 C,E,F

0 4LS15Lug Set # m. 00* IXDN 46 C, E
,b b15 A -- ' I w 00* LKUP 46 C, E, G

Lug Side . 10,5 D441A ODCR LKDN50 C,J
135.5 134 4 Stop*O yJ

- Ex OOCR ODCR ODCR LKUP 50 C,J J = Shear Component to O crown. Icw ccw intmas I

g 07d4 144.3 _.1453._ 45' LKDN 4 C,E,F
|

l cw ccw Tme 45* 45* 43. LKUP 43 C,E F
, 0 4LS16
|

N 8 Start" 00* LKDN 46 C, Eg yn ggg
16

Date 80* 00* 90 LKUP 46 C. E
Lug Side g _.19p D441 A ODCR LXDN 50 C,JbE Emanimer'. OOCR OOCR COCR LKUP 50 C,J J = Shear Component to O cro.n.

i
' cw ccw inimis

Cyhnder 45' LKDN 43 C,E,Fgg 07:36 1543 ,,, ._ 155& _
__ Tme 45' 45'cw ccw 45' LKUP 43 C E.F

Lug Set # Start * 00* LKDN 46 C, E1(y30 154.9
Date 80*-~

1550
17 F80 00* LKUP 46 C, E

Lug Sule gj ,
15 0 D441 A OOCR LKDN 60 C,JOE e'xammer. OoCR OoCR OoCRLxuP50 C,J J . She., Component ., o ,;,o.n

;

cw ccw Intials

0850 19L 195s 46' LMDN 43 C,E.F
Tene 45' 45 43 C,E,Fe, cc ,

0 46' LKUP .

NN8 1(y30 194.9 195 0 00* LKDN 4 C, E
21 Deee 60- 00* 80*LKUP 46 C, E

Lug Side g 10 5, tied 1A ODCR LKDN 50 C. JOE Ex rraners CoCR OoCR *
OoCRLxuP50 C,J J . She., Componeniio o o,cw ocw intmes

CAUBRATION dB: EXAMINATION RESULTS LEGEND:I

45'LKDN 17 SD*LKUP 37 A . NO RECORDABLE INDCATONS D . ACOUSTIC (NTERFACE G . WELD DSCONTINUITY
| 45'LKUP 14 OOCR LXDN 37 8 . NONCEOMETRK: INDICATIONS E INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY

#
C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

/ ) nW/n ,

f "b)g & U 9.9co.?-5Y
gg ~ / ~~ payg d lNDEPENDENT DATE

E/ //-9- f6pNM 6F_ PAGE:dOF: //M e neviewED BY IEVEL DATE UTI RM TE mi,nm as



NEDC 'IS-N ATTACH 2* 3

RHFFT 62- OF |O[

O\? - GENuclearEnergy' DATA SHEET

's '

SHROUD ULTRASONICEXAMINATION
' -, .

.
.

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT.CNS-503V4 REPORTNO.: _3M4 ;

UNIT: J REVISION / FRR NO.: 0 DATA SHEET NO.: SD-13
PROJECT NO.: 1FSCN CAUBRATION SHEET NO.: SC-07 THRU 12

Weld ID: H4 Exam Surface: OD Stroke: 35* Crown Width: -15* i
|Search Unit Separation (Front To Front): 45* Wo Location: LKDN O WEl D TOE |

LEDN LXUP File NameWM Scan Seerch Seerch Indexef and Search Scan Results: %'.
|h Deta: Unit start Unit Start: Start"1 Stop* D(ski $kse: Unit dB (See Legend)

'

45' LKDN 43 C,E,F0 M7 204_) R$L
cw ccw Tm 45' 45* 45*LKUP 43 C* E* F* G

O 4LS22
sw 60* LKDN 46 C, E

.

Lug Set # I

I# b -- E $ A - !22
Date 60* 60- 00*LKUP 46 C, E* I

Lug Sde - _1Q1_ D441A - ODCR LKDN50 C, J |

,

0g 705;5~
oD W ODCR LKUP 50 C,J J = Shear Corrponent to ID crown.
704 4 Stop*

a E . oDCR 1

cw ccw intens i
'

Cylinder

cw ccw Tm -
_ 214.L 2's a 45' LKDN 43 C,E,F |EO 0924

45*LKUP 43 C,E,F i45' 45'
0 4LS23N 8

40/30 214L 215.Q._ Start * W LKDN 4 CE
23

Date 60* 60* 60*LKUP 46 C, E
Lug Sde 5 D441A ODCR LKDN 50 C,JOE ea . oDCR oDCR oDCR txuP 50 C,J J . Snea, Corn,oneni io iD c, n. l
cw ccw Intels

Cytnder
45'LKDN 43 C,E F[g g 09$3 224 L _225A._

_ _Trne 45* 45*., ec , 45' LXUP 43 C,E,F
O 4LS24 ~ ;Lug Set # Start * 60* LKDN 46 C, E '

24 Date 60* 60* 60* LKUP 46 C, E
Lug Sde [j i 5 DLO4 / B ODCR LXDN 50 C.JOE E1.,niner . oDCR oDCR oDCR LKuP50 C,J J . Sse , Co,nponent to iD c,own

,

cw ccw intets

1005 234L 238 8 45' LKDN 4 C,E.F
Tm 45' 45*en cew

Lug Set # Start *
~ , , , 45.ggyp 43 C,E Fg

46 CE, 734 , 935 g 60* LKDN
25 a0* 60*,

60*LKUP 46 C, E
LugSde J01_. D44IB93yg OOCR LKDN 50 C,JOM Exarn ier. oDCR oDCR S' '
ew ccw intak ODCR LKUP 50 C. J J = Shear Cornponent to ID crovuni

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 17 00* LXUP 37 A - NO RECORCMBLE INDICATIONS D - ACOUSDC INTERFACE O . WELD DISCONTINUITY
|

45* LKUP _.14 _ OOCR LKDN 37 _ B . NON4EOMETRICINDICATIONS E . INSIDE SURFACE CEOMETRY H WELD CROWN GEOMETRY |60* LXDN 35 ODCR LKUP M
C . NOP4-RELEVANT INDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS:

.

1In J-- ,

^ | % M- >- W
'

H4. 9fSn
FxAMNE DATE E INDEPEN EV1 DATEE

) _ N-9-95 hM4I7d .
- fl._ PAGE: i OF: MdE REVIEWED BY LEVEL DATE UTILITY REVIEW D TE m ,, ,

|
|
,

- _ _ _ . . _ _ _ _ . . _ . _ .



Nwl, *-N All ACH J . d

SHEET S 3 0F lOl
5 '. SHROUD ULTRASONIC EXAMINATION

~

Y :GENuclearEnergy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT.CNS-503y4 REPORT NO.: SR04

UNIT: 1 REVislON / FRR NO.: 0 DATA SHEET NO.: SD-14

PROJECT NO.: 1F5CN CAUBRATION SHEET NO.: SC.07 THRU 12

Weld 10: H4 Exam Surface: 00 Stroke: 35" Crown Width: - 1.5"

Search Unit Separation (Front To Front): 45* Wo Location: LKDN e WELD TOE

LKDN UCUP Fue Name
LugICeD Scan hh M indemer w Search Scan ResuRs- %

No. Data: Unit Start: Unit Start: Start * / Stop* Diski Side: Unit dB (See Legend)

45* M 43 C,E,F Exam hmaed due to instrumentation
O $sa _.2sa 2nO_1

cw cow Trne 45' 45' 45' LKUP 43 C, E F Enes.

46 C, ELug M S -

60* LKDN
27 -

00* 60*LKUP 46 C, E.g
Lug Ede . 10.5 _ _D441 A---- ODCR LKDN 50 C,J

suo .,,,.760.0 _ _758.9- Stop*
'''l Exammer's ODCR ODCR CDCR LKUP 50 C,J J = Sheer Component to O cram

cw ecw wai,

g 11:38 M 268L8 45* LKDN O C,E,F

cw ccw Time 45' 45* 45* (JCUP 43 C,E.F
0 LS784

Lug Set # 46 C,E,Gg. 60* LKDN_ 10/30 2s4L _ 255 L
Date W W W LKUP 46 C. E

Laag Side 5 _DD4/B ODCR LKDN 50 CJ
E ExamwWs ODCR ODCR ODCR LKUP 50 C, J J = Sheer Component to O crovccw ecw Intets

W 45* LKDN 43 C E,FEO 1152 274 t._ __zzat.
Tme 45' 45' 45* LKUP 43 C,E.Fcw ccw 0 _.__4(,32]L_

Lug Set # Start' 60* LKDN 46 CE
, p

29 Date 60* 60* 60*LKUP 46 C, E

N " O275.5._ ,_214A__ g .

ba w s ODCR ODCR ODCR LKUP50 C,J J = Shear Component to O crowncw ccw Intials

1253 284L 285 8 45'LKDN 43 C,E,Fg
Tsne 45* 45'

O 4LS30 45'UCUP 43 C,E.F,Gcw ccw

l"9 *' 8 46 C, E8
10/30 284.lL_ _.255L 60* LKDN

30 Date 60* 60* gn=LKUP 46 C, E i

Lug Sde g 10.5 __DeflL- ODCR LKDN 50 C,J |7,

E s ODCR ODCR D,
ODCR LKUP 50 C,J J = Shear Component to ID crovm,

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN $7 60*LKUP 37 A . NO RECORDABLE INDCATIONS D . ACOUSTICINTERFACE O WELDDSCONTINUITY
45* LKUP 14_ ODCR LKDN 37 0 . NON4EOMETRIC INDCATIONS E . INSIDE SURFACE GEOMETRY H WELD CROWN GEOMETRY
60* LKDN 35 ODCR LKUP 1 C . NOnRELEVANT INDCATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEE COMMENTS)

REMARKS:

.

O

g si-y- n- _ )Wx u '7 WXS
' EX d5 LEVEL DATE G INDEPENDENf REVidW DATE

I //-9-96 h N-
ce ReviEwErfBY LEVEL DATE UTILITY REVIEW _ _.

/NI5_ PAGE: /D OF: //
(IATE#

== ew m



NEDChMATTACilT5F i
-

y sy 5 + OF_IOI !
-

:,, ..

V ~ " '. * SHROUD ULTRASONIC EXAMINATION !

! :GENuclearEnemy:' DATA SHEET
- -

(AUTOMATED with Smart 2000 OD TRACKER)
i

SITE: COOPER PROCEDURE NO2 UT.CNS-SQ3V4 REPORT NO.: SR 04 )

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:- SD-15 |

PROJECT NO.: 1FSCN CALIBRAT10N SHEET NO.: JiC-07 THRU 12

Wold ID: H4 Exam Surface: OD Stroke: 35* Crown Width: -1.5"
l
'Search Unit Separation (Front To Front): 45* Wo Location. LKDN. gly.7t D TOE

LKDN LXUP PNeName
Lug / Cell Scan Search Search Indoner and Search Scan Results- m.
k Data: Unit Start: Unit Start: Start *1 stop* Diski Side. Unit dB (See Legend)

*13M 294L _295,f_
ew ocw Trne 45' 45* 45* LKUP, 43 C,E.F

!

,

O 4Ls31 <

4 C, ELug Set s
Starta 80* LKDN1" Mb b31

pai, e0* 00* 90* LKUP 46 C, E, 1
'

,

)Lug side g _ML. D44 iB ODCR L@N50 CJ
295.5 ._ _ 294 4 _ Stop*

IExanmer's ODCR OOCR ODCR LKUP 50 CJ J = Sheer Component to D cronn.
cw ccw initets

_. -

g 13:17 304.3 _ 305.s 45' LKDN 4 C, U

cw ccw Time 45' 45' 45' LKUP 43 C,E,F l
" * S32

tuo S* * ,, c, , |, , , , , Ste,,. ,,,tx n
22

Date 80- 00* W LKUp 46 C, E
Lug Side 5 D4(LB- - ODCR LKDN 50 C,J lE Exarrmer's ODCR ODCR ODCR LKUP 50 C,J J = Shear Component to O crown.cw ccw intels

i

lCytnder 45. LKDN 43 C E'F iEO '328---.ai4L _ 215 4 _
Trne 45' 45*ow ccw 45'LKUP 43 C,E,F |0 JJL i

M' # O'tor 30 314L __lij L |
33 Date 60* 00* 00*LKUP 46 C, E {

N _315.5__ _._314.4_ D.-
U D44 i B ODCR LKDN $0 C,J J

hs ODCR OOCR ODCR LKUP50 C. J J = Sheer Component to D crowncw ccw Inamis

43 C,E,F13:44 324.3._ 32sa 45' LKDN
Trne 45' 45* 43 C,E,F.O,, oc , O dut34 45* LKUP

Lag Set 8 " C'torio 324.g_ 325.0_ 00* LKDN
34 Date 60* 00* W LKUP 46 C, E '

Lug SW g 325 5 224.(_ ODCR LKDN So C,J15.0 M fB

OE w. ODCR OoCR ,*,
ODCRtxuP50 C,J J = Shee, Cornnone,d io o cro.n '

ew ocw intiels

CALIBRATION dB: EXAWNATION RESULTS LEGEND:

45'LKDN 17 80*LKUP 37 A . NO RECORDABLE INDICATIONS D - AODUSTICINTERFACE G . WELD DISCONTINUITY

45' LKUP _1(_ ODCR LKDN 37 B . NONCEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
00* tmN 35 ODCR LKUP __30_ C . NON-RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

f /n A A,

S f it-7-er _.5_ Y Tc iL9 9r.

& -- _ .,E . P DE r -. .1E
-

_.W //- 7-V5 fW Nk- // 3* PAGE: // OF: N/ or =. _a mY LEvet nAre uTw.rrv Review DATE . . ,

- _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ - - - _ _ - - _



NWU %-N AllACH " *

SHEET E6 0F bl

s EXAMINATION SUMMARY SHEET REPORT NO.:
GENuclear Energy saru

PROJECT: COOPER RFO16 PROCEDURE: UT-CNS.503V4 REV: 0 FRR: _N//
SHROUD UT PROECT 1F5CN O

_ti i

SYSTEM: SHROUD ASSEMBLY WELDS
p

_

,

* 3/A ,

WELD NO.: H5 MA |

CONFIGURATION! PLATE TO PLATE N/A REV: N/A FRR: A

N/A
EXAMINER? T. ROCKWOOD LEVEL: lli

O uT O PT E UT O vr
EXAMINER: C MCKEAN LEVEL: II

E CIRCUMFERENTIAL j

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL 0 OTHER N/A

DATA SHEET NO.(S): SD-16 THRU SD-22 CAL SHEET NO.(S):_sc.u.1Baum-is

1

During the examination of the referenced weld, one (1)indicaten associated with IGSCC/lASCC 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 this 6ndcation are on the following page.

The 45* shear wave recorded inside and outside surface weld crown geometry and norwelevant indications.

The 60* RL recorded inside surface weld crown geometry and non-relevant indications along with the refererenced indcation.

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

Circumferential (L) dirnensons were recorded in angular units. The converson factor for linear units is 1.55 inctes per degree.

This examination was performed from teth sides of the weld.

This exam was limited to the areas scanned due to obstructens from the guide pins, core spray downcomers, shroud lifting tugs and instrumentaion
lins.

The examination area that was interrogated by an angles was 273.90"(76.1%). 86.10"(23.9%) was not examined due to the above referenced
obstructions.

|
;

1
1

I ImS,
_ s 0 .

_ M _ u-a 9( k)d dok/
SUMMARYBY LEVEL DATE GE INDEME ENT REVIEW \DAtE

I.-- -
_. E PAGEL[__ OF:M

'

GE REVIEWED BY LEVEL DATE UTIUTY REVIEW DATE ,_ y, ,
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NEDC96-H/41 TACH 2,3 i.

SEET Sfo WM,

-

|GENuclear Energy

tweraaka PUDec PowerOstnct
<

QxporiWedsar Staten FIFOf 6 SPytxaf UTAgect fF5CN OcteerAbwomber f 995
]
.

:

Shroud Weld H5 Indication Data
i

TourSean Longah IDeg) 27320 Tenaf NewLangek 4Deg) 1.76 }TonalSeen Lenge> ghe) 434A5 Tenaf NewLange> ths) L73

T. ^. . _ of WektLengek Exenainent 10.1 1Nehneenpe) 128T- . . . ofExensenest WaldLangah Newest GA CIreumumsnuseelhe) SS7A3
T-. J_._ of Toest WakiLongah Mewed 0A Asches perDegree 1A5

!
|henCoenen San End Lenge> Lange> neer.Depek near.Depe> % of hennenng Langsk Depek |

Nuneber Aaessunk Aahnuch Degrees hohen Anchen Ptne.(Deg) Thnneef Surdece Traneducer Tremoducer |

1 38.50 37.36 1.76 2.73 OA8 34A1 30.0 OOfNear OOCr 80* Long.

Armen Not Exenskost by AE 3 Traneducere

0* eo 16.50*,100.3* to 100.6*,346A* se 366.6* & 330A* to 0* (Teeat of H.1* Not Exenalneel)

LJnalennone: Guide Mne, Core Spray Downconeere, heersanonenGott LJnes and Lanna Lupe

.

1

.

Page Oof /3
Rev6eion 1

,. - - __ _.. _ _ . -
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GaiNuclearEnergy

rs===--,- - -

.

-15 "ypical 71aw nc.ication * 36.0: Jeg. 45 n. Max Jepth

Outskie Surface
m

k' f~

w
$$$$''. ..

fr h'.9k PlateUpped *g Plate (Lowed

Inside Surface

8IBo
P

U1 2a;

E
N-

Page10fS
<
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nwl,%-'RA1 TACH J- R

SHEER SF ot o f/
, , ~; .. . m-.,.

,*
2 ULTRASONIC SCAN DATA PRINT SHEETy. c . , 7 , =. e .- , . .

#> (GENbelearEnemyi - ;i:- (AUTOMATED WITH Smart 2000)w ,: . , - .

|0|51sS:4,600tt_000T1N: P6+ |EE En i _ 0 891J :dnl 10.1371c.i w 24: |1| . i .: 12 ird Y l le 01 "i
90. Ynl 8" 0
80. yg[ vo

aV| :09 0:

s0.
40.
3g, > , . ., s . . - .

.

/* u 20. .- r;.-. . +. ~ :T.- a 4. -- --

10. ('
' VAT ' " ^ l* $AJ_ / uh _ ___ ,_ ae d_m Am_u

_ _..A__,
% | 0.000B efstrariAnadithed 1/1 linhr mE341Lrrmeri 40.137| in | Half Path As: 837e

51s5:C, P,68DN_000T1N]1

_ 35.0 .

--- Yn| 36g
7 Yrs | 45.46|
h9 aV| 9.45|
fdh
w
y ' t'

.. .

. [.
(;'.

1

1

9 , .. . #'-.

k |w
tV
% ?: .

.
:

Q|!.Y tC |.g i

_

69.911
deg | 0.000|> +vf/4;x u r.< c4 1/1 (WMun tm295e-|| 18.5955 in | Half Path

Indication # 1 on the OD above the weld.

.

SITE: COOPER UNIT: 1 PROJECT NO.: 1FM N REPORT NO.: SR-05

WELD NO.: H4 SEARCH UNIT:_ca Et INDICATION NO.: 1 PAGE: OF: /3
-um ,
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NEDC M-MI ATTACH 2d !
-

GENuclearEnergy

Nebraska PUMc PowerOstrict
CooperNuclear Stacon RF016 Shmud UTPm}ect 1FSCN OctoberMonmber 1995

Shroud Weld H5

P/'#A Areas Not Examined |

Indication Areas*

36
'

! Lug Set Ref.
#

34

; 9p\n\\ \\\\ Ull|IIII|III1,
6\ \ ,rr ua. / I

4 n,,,#/
,

, / / ,,h b b ] hhQ
'8 . ' ' ,. /632 -

N',/ ,

/,-
> ,'

,
3

.

.

N / \

%
E 2 ., 3 e
P' c
5 I &

'','~rU l 1j3 :

$[ | Overhead View of Shroud | g [g i

b [] 'O
|&

E ~

+
26 $ ' . ' -5- :

E

* '

% f 12

'*b, m /

% /'"' '"</ri,,hinnn nn\nu\"*\',

. ----
'"

:o .08! I 'S

18

Page fof /d
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GE NuclearEnergy

__._ _ _,
CooperNuclearSteson RF016 StwoudUTProject 1FSCN Octobermovember 1995

.

r

H5 - Actual Examination Coverage - 45S, 60L, & ODCr ;.

outs. sea.ce
}\ X45ff:@h@ ,X /

' ag;ggp ~ 'NN -

. .qqy-

-
*

\ , ,,. , - M. ).~
Inside Surface g ,m

8E
9!

7 &
3>c
%b
' N
Q) -

,

PageIof8 ^
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NEDC 45-IV/ ATTACH E3

SNFr ld nr /Ol
.

;
- ; ; SHROUD ULTRASONICEXAMINATION

|GENuclearENergy:; DATA SHEET
~

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COQPER PROCEDURE NOM UT-CNS-503y4 REPORT NO.: SRG
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-16

PROJECT NO.: 1F5CN CAUBRA110N SHEETNO.: SC 13 THRu ill._

Weld ID: HS Exam Surface: OD Stroke: 3.5" Crown Width: -1.5"

Search Unit Separation (Front To Front): 4.5" Wo Location. LKDN e WELD TOE

LKON LKUP File Name
LugiCes scan Search search indeser and Search Scan Results. Cosninersts
h Data: Unit Start: Unit Start: Start * / Stop* DiskiSkie: Unit 6 (See Legend)

*'3 47 14 3 15.6
cw ccw Dme 45* 45' 45' LKUP 43 C,E,F

Lug Set 8 46 C, E
S 00* M*

1W30 14.9 _ 15 0_ _3
80* 00* W LKUP 46 C E,

A '

15.5 14.4 StopO Ex p s COdR~ ODCR ODCR LKUP 50 C,J J = Sheer Component to O crovm.
cw ccw inumis

21:13 2L 285 8 45* LKDN 4 C, E F

Trne 45* 45' 46* LKUP 43 C, E Fcw ccw
0 SLS4

4 C, E
1W30 2L 25 g Start * 00* LKDN

d e0* eo* 00* LKUP 46 CE
Lug Side /J 10.5 Dai l A -- ODCR LKDN 50 C,J215 _ ___2tt-- Stop-gg

Ex 5 OOCR OOCH OOCR LKUP 50 C,J J = Sheer Component to O crown.

1

W C,E,F2125 34.3 _,,,.310.,,__
Trne 45' 45' 46'LKUP 43 C,E,F >cw ccw

Lug Set # Start" 00*LKDN 46 8, C, E andication 81g
5 00* 80* _ 80*LKUP 46 C, E

Lug Side j 10.5 noi/A OOCR LKDN 50 B, C, J
,

Ex W s 00CR OOCR *
ODCR LKUP50 C,J J = Sheer Component to O crowncw ccw 16es,els

1

2150 44.3 45.8 46' LKDN 43 C,E.F

T""' 46' 45 43 C,E,Fcw ccw 0 45' LKUP
Luc Set s Start * 46 C, Eg g 90* LKDN

'
_ e_ W e0- W LKUP 46 C, E

Lug Side / j) 1Q.$ noi/A,, OOCR LKDN 50 C,J |0E Extnor. OoCR OoCR *,
CoCRtxuP50 CJ J = Sneer Componenii o cro.mcw cew ineines

CALIBRATION dB: EXAh5 NATION RESULTS LEGEND:

45' LKDN .- 1I.-. 80* LKUP 37 A . NO RECORDABLE INDICATIONS O . ACOUSTICINTERFACE G - WELD DISCCNTINUITY

45* LKUP _ 14- ODCR LKDN 37 D . HON 4EOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
W OOCR N M

C . NOWtELEVANTINDICATIONS F . OUTSIDE SURFACE CEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

nYss I i

} _T[ .~.1C-- t/- 9- ff
' ' ExA LEvEi, '10 M W _ dE INDEPEN DATEgAyg

E) I 8-bb I PAGE: OF: Mm

e neviewe5 aY LEVEL DATE UWTY REVIEW DATE -m
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__ NEDC 4M ATTACH _2,3

SHEET U- OL lOf

O'
'

SHROUE: ULTRASONIC EXAMINATION
GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)
_

SITE: COOPER PROCEDURE NO.:_LET-cras-503v4 REPORT NO.: SR-05
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_SD-17
PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-13THRU1B

Weld m: H5 Exam Surface: OD Stroke: 15" Crown Width: - 1 5*

Search Unit Separation (Front To Front): 4_S* Wo Location: LKDN fB WELD TOE

LXDN LKUP File Namev LugiCon Scan Search Search inde*ar and Search Scan ReeP4ts: Comments:No. Data: una start: una start: start *I stop Diski Sm. unst de (See Legend)
*

gm - ~ cc'-, 5, 55.6
Fow ccw Trne 45' 45 45' LxUP 43 C,E,F

0 SLS7Lug See s 46 C, EStart- a0* p10/30 54.9 _ _ 15 S _y
00* 00* 80* LKUp 46 C, E.

Lug side 10.5 D-01 i A
ODCR LKDNSO C,JOg _55 5 _ $4 4 Stop*

a e ODCR ODCR ODCR LKUP 50 C,J J = Stear Componer, to o croun.cw ccw .i.

g"5
cw ccw Trne 45* ~

. - a c. *_ .4 ,

45' 45 Lgyp 43 C,E,F
0 SLS8Lug Set s 46 CE1or31 es.O Start * 60*LKDN

8
Oste 80* 60* 80* LKUp 46 C, E

Lug Side 5 DeifA
OE e,g ODCR LKDN 50 C,J

am.ds ODCR ODCR ODCR LKUP 50 C,J J = SImar Component to o crown.cw ccw kwing,

Cylinder
45* LKDN 43 C,E,Fg ]{., 01:14 74.3 JL6_

Trne 45' 45' 45*LKUP 43 C,E.F,, ,
0 SLS9

' #10r31 74 9 75.0 *
9 Dale 80* 80* 00* LKUP de C, E

Lug Side g 7 1 D41/A ODCRLXDN50 C.JOE E am -. ODCR ODCR OoCRtxuP50 CJ J . Snoo, Component to o c,o ncw ccw intmas

otss 84.3 as e 45' LKDN 43 C,E,F
Trne 45' 45*n., ccw o sLs10 45* LKUP 43 C,E F

Lug Set 8 8''''' 46 C, Einr31 ao as.o 00* LXDN
to o,g, 30+ 30- 00* LKUP 46 C, E

Lug Side g g g 10.5 D411B
ODCR LKDN 50 CJOE E-. coCR ODCR *

cw ccw initimis ODCRoxuP50 C. J J . Sne., Compone,. io o e,o.n

CAUBRATION de: EXAMNATION RESULTS LEGEND:

45' M 17 00* N 37 A - NO RECORDABLE INDICATIONS O - ACOUSTICINTERFACE G - WELD DISCONTINVITY
45'LKUP Js ODCR LKDN 37 8 NON4EOMETRICINDICATIONS E - |NSIDE SURTACEGEOMETRY H . WELD CROWN GEOMETRY00* LKDN M._ COCR LKUP M

C - NON RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS:

A 1. - A J'3 --

dIW n o-30'M UW H- f- hiv - - --

DA E , INDEPENDENT REVIEW DATE

I //- 9.8.( h /# l'._ PAGE:dOF:GE REVIEWED y tJn/EL DATE t/TILITY REVIEW TE == um e

|
,

1



NEDC%HI ATTACH L 3_ !

mr lo3 w 10 '

-O SHROUD ULTRASONicEXAMINATION ;

GENuclearEnergy DATA SHEET I

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO - UT-CNS.503V4 REPORTNO.:_. SRE
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-18
PROJECTNO.: 1FSCN CALIBRATION SHEET NO.: _ SC-13 THRU 18

WokilD: H5 Exam surface: OD Stroke: 35" ._ Crown Whith: -1.5"

Search Unit Separation (Front To Fi a1: 4.5" Wo Location: LKDN 8 WELD TOE

LKDN LKUP FNeNameLugiCell Scan Search search Indoner and Search Scan ResuNs Comments *No. Data: UnN Start UnN Start Start * l StoP* Disk 1 Side: UnN e (See W )
C' A

45* LKDN 43 C,E,F0 0154 a.3_ 85.8 .-
cw ccw Time 45' 45' 45'LKUP 43 C* e' ,
Lug Set s

S 60* LKDN e CE*
10/31 94.9 95.0 _11
Dese 80* 00* w LKUP 46 C. E.

Lug Sado
_ _E DailB

c ooCR LKDN50 C,J
OE '

e -, ooca ooca ooca txUP 50 C,a a . Sn r Compoo.oiio o c,o n.cw ccw kdaals
'

j

__ 0325 104.3 105.6 45' M 4 QEF
cw ccw Tune 45' 45* 45'LKUP 43 C,E,F

0 SLS12 jLug S. s
12 L Sta,t* 60* LKDN 46 CE

80* 60* 60*LKup 46 C, E
Lug Side jg _j D41/B oDCR LKDN 50 C,J0E -

coca- * |

E o ooca ooca txuP 50 Ca a . Sn r Co,r,on.oiio o c,o . lcw ccw is
I

#8 ig 03:40 114.3 _115&_ * '

Trne 45' 45' i45'LKUP 43 C, E F** oc ,
O JLS13 1

;

10r31 1142, _,1159_ '

13 00* 00* 60*LKUP 46 CE
Lug Side ) 10.5 D41/B oDCR LKDN 50 C.JOE e e ooca ooca *,

ooca tr;P50 C,3 a . Ss, , Co ,on.oi o c,ow.
1cw ccw I,

03sa 124.3 _ J L., 45'LKDN 43 C E,F
- .* *

ew ecw 43 C. e. ,, m ,4 .5.LxUP
4 C, E10r3t 124.0 1M.0 00* M

14 00* 00* 00*LKUP 46 CE
Luo Side 10 5 D41/8,a _s yn oDCR LKDN 50 C,JOE' E o ooca ooca *,

ooca txuP 50 Ca a. Sn , Compon.oiio o c,omew ccw

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

45* M 17 00* y 27 A . NO RECORDABLEINDICATIONS D . ACOUSTICINTERFACE O . WELD DISCONTINUITY {45* LKUP _ 1L oOcR LKDN 37 8 . NON GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY f00* LKDN 35 00CR LKUP 36
C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

1

h 2 A A -

/

&oldt4 23txNM m f- %
% DATE GEINDEPENDENT REVIEW DATE

T //AAf huY M- ff PAGE: OF: dnmnewen i sva naTe uTeuTY REVIEW DATE min wis



NEDC *-nt AHACH 2 3 |

SHEET M 0F IOl
SHROUD ULTRASONIC EXAMINATION

.. GE NuclearEnergy DATA SHEET'

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO. UT.CNS-503V4 REPORT NO.: SR-05
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-19

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-13 THRU 18

Weld ID: HS Exam Surface: OD Stroke: 35" Crown Width: -1 S'

Search Unit Separation (Front To Front): 4_5" Wo Location:_LKDN @ WELD TOE

LKDN LKUP Fue NameLugiCell Scan Search Search Indexe' and Search Scan Results: %g
h Data: Unit Start Unit Start. Start * / Stop* Disk iSide: Unit dB (See Legend)

linder
4*LKDN 43 C E,F

0 _ sun _ _im_ _1;L5t_
cw ccw Trne 45' 45' 45'LKUP 43 C,E F

Lag Set 8
S & LKDN 46 C, E

I
-

60* LKUP 46 C, E.15 -

60'*

LuS Side 10.5 D411B ODCR LKDN50 C, J
0a l__. 135.5 134 4 Stop*y

Ex s ODCR ODCR ODCR LKUP 50 C, J J = Sheer Component to ID crown.cw ccw -og

Cylinder

EO AA 1ea d5' '* " '' ' ' ' '
cw ccw Trne 45' 45' 45'LKUP 43 C,E.F

0 SLS16I"8 '' 88 4 C, E
,y3, ,,,_y44,g_ ,_ggg,g_ Stad* 60* LKDN

16
Dat 60* 60* 60* LKUp 46 C. E

$ O 1 B ODCR LKDN 50 C,J4A Ef J 45.5_ _144A- St *

Ex un's ODCR ODCR ODCR LXUP 50 C,J J = Sheer Component to ID crown.

45 4 C E.F_ 04.40 154 3.____ _ 15510_
Trne 45' 45' 45'LKUP 43 C,E,Fcw cew

Lug Set s Start * 60* LKDN 46 C, E, , ,, _gg,
17 Dat W 60*_ 00* LKUP 46 C, E

)Lug Side 15.0 D41/B ODCR LKDN 50 C,JOE ex/ner. ODCR Ou .a 'a
ODCR LKUP50 C.J J = Shear Component to D crowncw ccw intels

17:45 197.3 M 45'LKDN 43 C,E F Exam Emted due to vbrutbn Enes
Trne 45* 45

m n1 45' LKUP 43 C, E Fcw ccw
Lug Set s Stan* de C. E, y,, ,,7, _ , , , , , _ .g.tggy

21 Dale 60* 60*
,

60*LKUP 46 C, E l

L"U *S
J96.5_ _19U_ 104 _ D42/A ODCR LKDN 50 C,J I

** ODCR ODCR D
ODCR LKUP 50 C,J J = Shear Component to 10 crown, ,gg

CAUBRATION dD: EXAMINATION RESULTS LEGEND: |

|
4. g 37 60* W P JL A . NORECORDABLEINDCATIONS D . ACOUSTICINTERFACE O WELDDISCOP(TIPANTY |
45'LKUP - _li _ ODCR LKDN 37__ B . NCMEOMETRICINOCAflONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY I

& ODCRW 1 C . NONJtELEVANTINDICATIONS F OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

b AAi n i

j.)_ gf__ '}h- 3|'X bbhb 'l-9*fG
/y a DATE GEINDEPENDENT REVIEW DATE

Y //d hN PAGE: /0OF:$
'

.

CE REVIEWED AY LEVEL DATE UTILITY REVIEW # DATE m,wu ns
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NEK9S-T4F4}TFCII 2 5

SHEET b G~ OF lOI,
SHROUD ULTRASONICEXAMINATION

GENuclearEnergy DATA SHEET |
'

(AUTOMATED with Smart 2000 OD TRACKER) 1
,.

1

SITE: COOPER PROCEDURE NO_r UT-CNS-3Q3V4 REPORT NO.: SR4)5 |
|UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-20

PROJECT NO.: 1FSCN CALIBRATION SHEETNO: SC-13 THRU 18

Wold ID: H5 Exam Surface: OD Stroke: 35" Crown Wksth: -15"

Search Unit Separation (Front To Front): 45" Wo Location: LKDN e WEl D TOE

LKDN LKUP FBe Amie
LagiCeN Scan Search Search indeaef aA Search Scan Results. Comineonts-

No. Data: Unn Start: UnN Start: Start"i Stop* DiskiSlee: Unit als (See Legend)

"''*U"p _,Jans 204.3__ _205L
' '

cw ccw Trne 45' 45* 45* LKUP 43 C,E,F
0 SLS22Lug Set s

3,,,,, 00* LKDN 46 C, E
10/31 2049_ Ja_ ,22
Dese 60* 00* 80*LKUP 46 C, E,

'M5_ _ 704 4 _ St
Examner's _ODCR ODCR ODCR LKUP 50 C,J J = Sheer Component to D cromn.cw ccw i,g,,3,

g 18.'m 214 L 215.6 _ 45* LKDN 4 C,E.F

cw ccw Trne 45' 45' 4.Lgyp 43 C,E,F '

O SLS23N8# " M
10/31 __214 1 _,_2153L_ Start * 80* LKDN

23
Dale 60* 60* 00*LKUP 46 C, E

Lug Side 1 5 D42/A ODCR LKDN 50 C,J

Exa h s ODCR ODCR ODCR LKUP 50 CJ J = Sheer Component to D crown.cw ccw Intions

45' LKDN 43 C,E,Fg 18 35 224.3 _ _ 2254 _
Tm 45' 45'cw ccw 45' LKUP 43 C,E F

Lug Set s Start' 00* LKDN 46 C, E
9 77

24 Date 00* 60* 00* LKUP 46 CE
Lug Side g 10.5 D42/A ODCR LKDN 50 CJOM Examiners OOCR- ODCR- S*

ODCRtxuP50 c, , s . ,s ,, co,,c,,,, ,, o ,,,,,cw ocw Intials

g 18:44 % 23s a 45* LKDN 43 C, E F
Tm 45' 45 43 C,E Fcw cow D em 45' LKUP

Luc Set 8 Start * 46 CE10/31 234.9 235 o 90* LKDN
25 Dale 80* 00* y Lxup 48 C. E

Lug Sede g 10.5 DM / Ag ODCR LKDN 50 C,J
s ODCR ODCR D

ODCR LKUP 50 C,J J = Sheer Component to O crown

CAUBRATION de: EXAMNATION RESULTS LEGEND:

45' LKDN 17 60*LKUP 37 A . NO RECORDABLE INDICATIONS D . ACOUSTicINTERFACE G . MELD DISCOMTINUITY

45'LKUP J i._ ODCR U(DN 37 8 . NON4EOMETRC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRYW ODCR LKUP M
C . NON RELEVANT $NDICATIONS F - OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

i
i

A L

, ;ny ~~si.y- 9s~~hb. A /1 H-f-96
'

h DATE' / MINDEPENDENT REVIEW DATE

R || V' W f J_ _ _ PAGE: N OF:$GE REVEWED BY LEVEL DATE UTILITY REVIEW DATE m.um ,n



NEDC'/5-Hl ATTACH 2 3

_ RHFFT bdo 0F lO|

O\ SHROUD ULTRASONICEXAMINATIONr r

DATA SHEETGENuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT.CNS-503V4 REPORT NO,: SR4?i

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-21

PROJECT NO.: 1FSCN CALIBRAT10N SHEET NO.:_SC-13 THRU 18

Weld ID: HS Exam Surface: OD Stroke: 35* Crown Width: -1.S*

Search Unit Separation (Front To Front): 45" Wo Location:_LKDN @ WELD TOE

LKDN LKUP Fue Name
LugiCe8 Scan Search Search Indexer and Search Scan Resuts: m

No. Data: UnR Start: Unit Star *: Start * i Stogf mskiSkie: Una dB (See Legend)

Cylnder
45' LKDN 43 C,E,F

EO 2 264L _2L551._
cw ccw Trne 45' 45* 45'LKUP 43 C,E F

0
Lug Set 8 00* LKDN c 46 C, E

3 .

28 JL$7- #[ 60* LKUP 46 C, E.

10 5 fM2 / 8Lug Sa$e ODCR LKDN50 C.J
dd_._2ss 5 ._2s44_ Stop*0 cJg .

wWs ODCR ODCR ODCR LKUP 50 C,J J = Shear Component to D crown.Ex
CW CCW utels

Cytnder
45* LKDN 4 C.E.FEO ooe7 274 3 27sa

cw ccw Trne 45' 45' 45'LKUP 43 C, E F
0 SLS29

46 C, E
Start * 60*LKDN_ 11/01 274.1L_ _2Zi(L

Date 60* 60* 60*LKUp 46 CE

_27$1_ 274A- *
-

Enmner's ODCR ODCR ODCR LKUP 50 C.J J = Shear Cornponent to O crown.

1

k 45* LK N 43 C,E.F
20 40 2su_ _.2816 _

Time 45' 45' 45'LKUP 43 C,E,Fcw ccw

Start * 60* N 4 CE
10/31 _2_S49_, _ 285.09m

30 Dat 60* 60* 60*LKUP 46 C. E
Lug Safe y 10.5, D42/A OOCR LKDN 50 C,J

Ds ODCR ODCR ODCR LKUP50 C,J J = Shear Component to O crovst
cw ccw initals

@ 21m m3 _295.g_ 45' LKDN 43 C E,F

Tsne 45' 45 43 C.E Few cow o st 31 45*LKUP
Lug Set 8 Start' 46 C, E60* N

31 60* 60* 90*LKUP 46 C, E

Lug Skie , 10.5 D42/A OOCR LKDN 50 C, J
D,x s ODCR ODCR OOCR LXUP 50 C,J J = Shear Component to D crown

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

|
45' LKDN 17 60* LXUP 37 A . NO RECORDABLE INDICATIONS O . ACOUSTICINTERFACE G - WELD DSCONTINUITY

45* LKUP _ 14_ ODCR LXDN 37 8 . NONGEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY

C - NON-RELEVANT INDICATIONS F . Otf7 SIDE SURF /CE GEOMETRY .I . OTHER (SEE COMMENTS)

i

REMARKS: I

|

|
.

I a 1% >^b

$)* 'W ||* f-
~

- ' ' DATE / GEINDEPENDENT REVIEW DATE
"

g /bi-k hN d # PAGE:SOF: /d
_GE REVIEWEDl3Y LEVEL DATE UTILITY REVIEW 6 ATE m wen m

|



NEDO W-M/ ATTACH 2- 3

. SHEET M OF lol

*9<
SHROUD ULTRASONIC EXAMINATION

' GENuclearEnergy DATA SHEET
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER __ PROCEDURE NO2 UT.CNS-503V4 REPORT NO.: SR-05

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-22

PROJECT NO.: 1F5CN CAUBRATION SHEETNO,: SC.13 THRU 18

Weld ID: H5 Exam Surface: OD Stroke: 35* Crown Whith: - 1.5*

Search Unit Separation (Front To Front): 45* Wo Location: LKDN @ Mi n TOE
LKDN LKUP File Idame

Lug ICell Scan Seare w indexer and Search Scan Results: Cornments'
h Data: Unit Start: Unit Start: Starta i Stop* ogsg g sks : Unit dB (See Legend)

Ender
4*LKDN 43 C,E.F

0 21 2 3043.__ 2 ,_
cw ccw Tme 45* 45* 4*LKUP 43 C,E F

0 SLS32Lug Set s 46 C, E
3 60* M.

- jor31 304.9, M5&_32
Det 60* 60* 60* LXUp 46 C, E,

Lug Side _ _1gj_ D42IA ODCR LKDN50 C,J
305.5 304 4 Stop*O5a LT s ODCR ODCR ODCR LKUP 50 C, J J = Shear Component to O crown.

cw ccw in mis

4*LKDN 4 C. E, F
_ 1t35 314.3__ 315.6 _

cw ccw Trne 45' 45* 45'LKUP 43 C,E,F
0 SLS33

4 C, EStart' 60 LKDN10/31 314.9__ ,_3.15.(L_
33

Dat 60* 60* 60*LKUP 46 C, E

N EN N8y} .,,,_3333_ ,_334j_ ODCR LKDN 50 C,J

OE ,

e ,a ._ ODCR ODCR ODCRoxuP50 C,J J . Shea, Compononi io iD c,own..
cw ccw mi,

45'LKDN 43 C,E,Fg 21:50 324L _ _325L
Trne 4* 45'cw ccw ' '

0 ELS34
Lug Set s Start' 60*LKDN 46 C. E10rss 3241._ __3252 _

34 Dat 60* 60* 60* LKUP 46 C, E
Lug Sde ,7y DG / B ODCR LKDN 50 CJ325.5_ _ _ 324.4 _OE Ex . ODCR ODCR *.

ODCR LKUP50 C,J J = Shear Component to O crowncw ccw I itals

45* LXDN
Tirrw 45* 45*cw ccw 4

Lara Set s Start 60* M
WA Date 60* 60* W LKUP

Lug Side ODCR MOO Exam-or'. ODCR ODCR S'ap'
-Mcw cew inshals

GAUBRATION dB: EXAMINATION RESULTS LEOEND:

45' LKDN 17 00* LKUP 37 A . NO RECORDABLE INDICATIONS D . ACOUSTIC INTERFACE G . WELD DSCONTINUITY

45'LKUP 14 ODCR LKDN 37 0 . NON4EOMETRIC INDICATIONS E INSIDE SURFACE GEOMETRY H , WELD CROWN GEOMETRY
60* LKDN 35 ODCR LK1FP 38

C . NON-RELEVANT INDICATIONS * . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS:

.

a A >A A

8 ))) |A$ $"
/ LEVEL DATE EINDEPENDENT REVIEW DATE-

M__ __ //-f M hN E PAGE: M OF: O
_ _ _E REVI BY LEVEL DATE UTILITY REVIEW dATE == urn m
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NEDC 45-lW ATTACH ES~'

SHEET M OF IOI

O .

EXAMINATION SUMMARY SIEET REPORT NO.:
GENuclear Energy semL_

PROJECT:_ COOPER RFO16 PROCEDURE: UT-CNS-503V4 REV: 0 FRR: _N/A
_ SHROUD UT PROJECT 1FSCN_. ]--

SYSTEM: SHROUD ASSEMBLYWELDS
N/A REV: N/A FRR: N/A

WELD NO.: H8A N/A
N/A

CONFIGURATION: PLATE TO CORE PLATE RING N/A REV: N/A FRR: NA

N/A
EXAMINE 8t: T ROCKWOOD LEVEL: 111

O MT O PT E UT O viEXAMINER: C.MCKEAN LEVEL: 11
E CIRCUMFERENTIAL

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL O OTHER _N/A

DATA SHEET NO.(S):_$D-37 THRU SD 43 CAL SHEET NO.(S): SC-19 THRU SC-24

During the examination of the referenced weld, one (1) indicaten associated with (GSCC/lASCC was recorded by the Smart 2000 system utilizing a
TRl4AODAL search unit containing a 45* shear wave, OD creeping wave and 60* refracted longitudinal (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 indcations along with the referenced indcation.

The 60* RL recorded inside surface weld crown geometry and non-relevant indcations along with the referenced indicaten.

The OD creeping wave recorded non-relevant indcat.ons and insde surface geometry along with the referenced indcaten.

Circumferential(L) drnensiorr were recorded in angular units. The converson factor for linear units is 1.55 inches per degree.

This weld was examined from the plate side only, however additional scarnng was performed across the weld and and on the core plate nrig
side, directed away from the weld, and resulting in no relevant indcations found. This was achieved because the examination was performed
simutarW with the H68 weld.f

This exam was limited to the areas scanned due to obstructens from the guide pins, coru spray downcomers, shroud lifting lugs and instrumentation
ines

The examination area that was interrogated by au angles was 264.40* (73.4%). 96.850* (26.6%) was not examined due to the above referenced
obstructions.

!

I

i

f [ / ^
-

[ l1-//- YI
SUMMARYBY LEVEL DATE GE INDEPENrwnsymmamar DAVE

!

//'//* - 8 [ OF:.lhGE REVIEWED BY LEVEL DATE UT1UTY REVIEW 6 ATE ~
PAGE!'
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hh *b,

^

4

SHET M W /Of,

3

i
GENuclear Energy

4

,

CbaperNucdearState MOf6 Shrtx4fUTPityscf ff5CN OctoberAeverreerf995

;

) Shroud Weld H6A Indication Data
1

1 Toedseen Lenge gDeg) 284A0 ToutnewLange(Deg) 1.38'
Toutscan Lenge th) 409.58 ToutnewLen00r th) L14,

4

PWoonege of WahiLange Exeadned 73A 7Wofuseen(br) 1.50
,

i L- .. ofExeadned WahiLange Howeef 0.5 Grounderence(htJ 587.83
| Peroeneage of Teest Wald Length Rowed DA hohen perDegree 1.SS
t
J

! AnasceWon Seert End Lange Longah Aear.Depe Atur.Depe % of Addsang Lange Depeh
Nuenber Ashusuch Aahnus Degreen Anches behen Poe.(Dep) Thraneuf Sarance Transducer Transducer

1 235.06 236A4 1.38 2.14 0.33 238.50 210 OOfNear 00Cr 60*Long.
.

1

| Areen Not Exendned byAE 3 Transducers
0* en 1G.6*,100.3* so 203.6*,244.t* eo 206.5* & 334.t* 8e 0* (Toget of 96.6* Not Exendned).

.

LheaNanone: Gukte Pine, Core sprey Downconeers, hatrumentemon Unee end Unwng Lupe
.

|

i
.

1

1 =~

4

.

I
<

!

:

I
I

k

9

i
! *

e

4

4

0

Revision 0
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GE NuclearEnergy

, . , _ _ _
CooperNudeerSte60n RFO16 Shroud UTPicject 1FSCN OctobenNonenber 1995

-:6A - Typical 71aw ndication * 235.5 Jeg. 33 n. IVax.Jepth
.

Outside Surface

.@ '

Plate (Upper)
g

.

L

Core Plate Gower) ,

Inside Surface

$
El E#
w &.OZ

s!
Pageloff] b

o N: u.
_ __________ _ ________ _ _ _ _ _ _ ._. - -- _- ._ , _-_. _ _ _ _ _ _ - - . _ _ _ _ _ . _ _ _ _ _ _ - - _ _
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,

SHEET T OF IOI
-

ULTRASONIC SCAN DATA PRINT SHEET.

y luclearEnergy (AUTOMATED WITH Smart 2000) |

} \

!

!
,

IOl61s25: As 600N_000T1N: P6 |EE .$:p I d.33t I .> m 1e 137i c.::| 7 E01t[T] A I a M mi ', i 235 50 "I

vl so 3:90. a
90,

| vg| e el

aY| 80 3

se.
40.
30,

20

skN\ hu ! _ =_A #h M,s b u _m . _ , A __ _ e
| % | 0.000|:- - s cr.se -w j 1/1 |.+ vn % >- | 10.137| in j Half Path Agt 886 |

o

M41/
s25: ,60DN_000T1N R ''t

_235. Y | 235.50|R

[ Yes| 245.46|~
>

aV| 9.%|

k
'

1

1

I
|

269.91|
dog | 0.000|r>~rsecreu s * e] 1/i | M?m.:A.:n v "~R 18.595| tn | Half Path.

|

Indication # 1 on the ID above the weld.

.

,

SITE: COOPER UNIT: 1 PROJECT NO.: 1FSCN REPORT NO.: SREA

WELD NO,i H4A SEARCH UNIT 60* RL INDICATION NO.: 1 PAGE: OF: /d
FORtf LR 13fEV 1

_. _ _ _ _ _ _ _ _ _ __ _ ___
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NEDC W-IH ATTACH 23

@
'

SHEET 72- W IOlGE NuclearEnergy :

Nebraska PuNoc PowerOstrict |
CooperNudearStanon RF016 Shroud UTProject 1FSCN OctoberMovernber 1995

Shroud Weld H6A i

#4"4 Areas Not Examined !
:

Indication Areas

36
' #

Lug Set Ref.34

y9n\\\\\ \ \ \ i lllljlIII|1111,,,8

8 i_n~,.

/ 9""~p ' '

x- ~
'

9". '

ey ,, 3$ b $ 8/

E $
? r#r28 % 4' Th +, t_E_

$|
r g|t

Overhead View of Shroud $ f
o ; + ,o

t r !- e
26 3 % $

.

I
# $

***$;y:gd$'
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20 .081 l '8 I

is ;

Page_f_of /d
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GENuclearEnergy
i.

Nebraska PubGc PvwerOstnct
CooperNudearSta0cn RFOf6 Shroud UTProject 1FSCN OctobenNovember 1995

-:6A - Actua Examination Coverage - 45S,60:m, & OJCr
.

Outside Surface

<g
e

- <g '

..:

k Plate (Upper) '

.

Core Plate Oswer) .7 Q~ / e...
a i
d $w!
k kI
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NE00%lhTTACH 2.3
. 1HHT N OF lol

O~r SHROUD ULTRASONICEXAMINATION
-

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NOa UT-CNS-5C3V4 REPORT NO.: SR46A
UNIT: 1 REVISION / FRR NO.: O DATA SHEET NO.: SD-37
PROJECT NO.: 1F5CN CAUBRATION SHEET NO.: _ SC-19 THilylL

Weld ID: H6A Exam Surface: OD Stroke: 7.0" Crown Wkith: - 1.5"

Search Unit Separation (Front To Front): * 8.375" Wo Location * l KDN 15" BELOW H6A WELD TOE

LKDN LKUP File Name
Lug t Ceu scan search search inde m .no search scan Results: Comments-No. Data: Unit Start: Unit Start: Start *I stop* Disk 1 Side: Unit dB (See Legend)

Inder
45'LKDN 43 C,E F0 07:40 _.1LL_ N/A_

cw ccw Trne 45' 45' 45' LKUP
Lug Set 8 46 C,D.Ego. m

11/1 15.0 N/A
to 60* 60* 60* LKUP

Lug Side g ODCR LKDN50 C.J J = Shear Component to O crown
D411B

bk ~ m'ammers ODCR ODCR OOCRLKUPcw ccw indials

_D8.14 . 24.3_ N/A 45' M 4 C,E,F

Trne 45* 45'cw ccw 45*LKUP
46 C D,EStart * 60* LKDN11/1 25 0 _ .,_, NL4

60* 60* 60* N
Lug Side 5 D41/s ODCR LKDN 50 C.J J = Shear Component to O crown.OE - s ODCR ODCR OOCRtxUPcw ccw inkis

_ 08:36 34L JL
' 45' LKDN 43 C E,F

Trne 45* 45' 45'LKUPcw ccw

Luo Set 8 Start * 60* LKDN 46 C.D E
5 Date 6(p- 60*~ 60*LKUP

Lug Side g 10.5 DOS /A ODCR LKDN 50 C,J J = Shear Component to O crownOE Ex - ners ODCir ODCir S'ap
OOCR LKUP

ew ccw intrds

g 0922 44 3 _,,EA,_ 45' LKDN 43 C,E.F
Trne 45' 45'cw ccw

o et a 45' LXUP
N 6# # '8" 46 C,D E11/1 45.0 _NL 00* LKDN

6 Oge 60* 60* 60* N
Lug Side g 4$L _gA_ OOCR LKDN 50 C.J J = Shour Component to D crown.1M D45/A

OE ex --ers ODCR ODCR *.
OOCR txue icw ccw intines

|

CAUBRATION dB: EXAMINATION RESULTS LEGEND: |

43.LKDN 17 60*LKUP A . NO RECORDABLE INDICATIONS D - ACOUSTICINTERFACE G . WGD DSCONTINUITY
45*LKUP ODOR LKDN _ 2Z _ B . NOt4 GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H - WELD CRCMN GEOMETRY60* LKDN 35 OOCR LKUP

C . NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simultaneously

b . A /]

/Y __ y//$s- YY H 'F-9.T
LEVEL 'DdTE / EINDEPENDENT REVIEW DATE

- 't I // k k b PAGE: 2 OF:O~DE REVIEWEtfBY ' LEVEL DATE UTTLTTY REVIEW / 6 ATE wen m



NE00%-m AliACH e*3-

SHEET W 0F lO|
''% -

SHROUD ULTRASONICEXAMINATION
N - GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO - UT-CNS-503V4 REPORT NO.: SR-06A
UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD-38
PROJECT NO.: 1FSCN

CAUBRATION SHEETNO.: . SC-19 THRU 24 __

Weld ID: H6A Exam Surface: OD Stroke: 7F Crown Width: - 1.5"

Search Unit separation (Front To Front): * e 375" Wo Locatbn: * LKDN 15" BELOW H6A WELD TOE

LKDN LKUP Fue NameLugiCell Scan Search Search Indezer and Search $*.an Results: wNo. Data: Unit Start: Unit Start: Start * / Stop* DiskiSide: Unit dts (See Legend)

W
43. LKDN 43 C.E.F0 o9:42 54_3 _ N/A _

cw ccw Tane 45' 45' 45*LKUP
Lug Set 8 M 46 C,D.E

11/1 55 0 N/A S 60* LKDN
7

Date 60* 60- 60* LKUP
Luo Side
O R;

_
D.05 / A OOCR m 50 C, J J = Shear Component to O crove

Examwe, s OoCR OoCR OoCRLKuPcw ccw Inants

. 1425 64.3 N/A 45* LKDN 4 C,E,F

cw ccw Trne 45* 45' 45'LKUP
Lug M 8 46 C D.E11/1 65.0 JA._,_ Start' 60*LKDN

Date 60* 60* 60*LKUP
Lug Side g D45/B ODCR LKDN 50 C,J J = Sheer Component to O crownE Exarruners OOCR OOCR OOCR LKUPcw ccw intanis

W14 47 74.3 _ N/A._ , ,F

Trne 45' 45' 45'LKUPcw ccw
O 6LS9

Ly Set 8 Start * 60* m 4 C,D,E11/1 75.0 N/A
9 Date 60* 60* 60*LKUP

Lug SW d 715___ __N/A__
0.5 DM / D OOCR LKDN 50 CJ J = Shear component to ID crown.OE EiaiNners OOCR ODCR 34 ODnR LKUP

cw ccw Intials

M-M 84.3 N/A 45* LKDN 43 C,E,Fg
45' 45'cw ccw o SLS10 45'LKUP

N 0*I # I''I 4 C, E11/2 85.0 JL 60* LKDN
10 60* 60* y gp

Lug Side A g ODCR LKDN 50 C,J J a Shear Component to O crown.
10.5 D451B

OE Exa s OoCR OoCR *
OoCRtxuP,aw ecw in

CAUBRATION dB: EXANUNATION RESULTS LEGEND:

45' LKDN 17 60 LKUP A . NO RECOROABLE INDICAT10NS D . ACOVSTICINTERFACE G - WELD DISCONTINUITY
45' LKUP OOCR LKDN 37 8 . NOP&OEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H WELD CROWN GEOMETRY#

C NON-RELEVANT INDICATIONS F . OUTSIDE SURFACE CEOMETRY J OTHER (SEE COMMENTS)

REMARKS: * H6A 8 H68 were scanned sitnuttaneously

.

k $-A-

, wh}
h"GEINDEPENDENT RbbhNH-f-f5f s-?- tv

"~
g LEVEL DATE / EW DATE

1 _% llA k
_ _

' IWTE
/ PAGE:dOF:SG REVIEWE"D W LEVEL DATE UTILITY REVli!W e<==orn m
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NEDCMW/ ATTACH A 3
~

. SHEET 7/o W [Ol

9' - 3 n ~ SHROUD ULTRASONICEXAMINATION

- GENucNeaiEnergyN DATA SHEET
~

,
'

(AUTOMATED with Smart 2000 OD TRACKER)
c

<c

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.: SR 06A
UNIT: 1 KZVISIONI FRR NO.: 0 DATA SHEET NO.: SD-39

PROKCT NO.: 1F5CN CALIBRATION SHEET NO.: SC-19 THRU 24 _

Weld ID: H6A Exam Surface: OD Stroke: 70* Crown Width: -1F-

Search Unit Separation (Front To Front): *e 375* Wo Location * LKDN 2 5* BELOW H6A wet n TOE

U(DN U(UP PNeName
Lug / Ce5 Scan w w indener and Search Scan Results: %

No. Data: Unit Start: Unit Start: Start * / Stop* OtakI86de: Unit dB (See Leger J)

00M - 94.3 N/A
cw ccw Tune W 45' 45' LKUP

LUG 888 8 4 C, E
S 80* LKDN11/3 96.0 N/A

II
80* 90* 00*LKUP

Lug Side 10 5 . . D451 B 00CR LKDN50 C.J J = Sheer Component to O crown
OE -RR- -MR- S' '''

. c ODCR LKUP
cw ccw

46' LKDN 4 C,E.F$ 10:38 104.3 _ N/AL_
Teno 45' 45"cw ccw 45. Lgyp

N 4 C D, E
_

W LKDN*
q qfy gag g__ gg_,_

80* 00* 80*LKUP
Lug Side j 1 5 D45/A ODCR LKDN SO C.J J = Sheer Component to O camn.E Exammers OOCR OOCR OOCR LKUPcw ccw Indians

W ,Fg 1195 114.3 _, JA_ ,
,

Tm 45* 45' W LKUPcw ccw
Lug Set s Start * 00* LKDN 4 C.D,E, , , , 3,$ g fg

13 oote e0*__ _ e0*_ o0*LKUP
Lug Side __.101._. D45 / A OOCR LKDN 50 C.J J = Sheer Component to O camn.OE Ex rrener. OoCR OoCR * OoCRtxUP
cw ccw initials

43 C,E.F1125 124 3 MA 46* LKDN
I" # #ow ccw 0 __ GLS1L 46' LKUP

de C D.E11/1 12s 0 N/A 80* LKDN
14 osis e0* e0* 90* LKUP

Lug side g 10 5 D451A, OOCR LKDN 50 CJ J = Shour Component to D crm.OE Ex mmer. OoCR OoCR w
OOCR .Pew ccw initimis

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

46' LKDN 17 80* N A . NO RECORDABLE INOCATIONS D . ACOUSTICIP(TERFACE O . WELD DSCOP(DNUITY

46' LKUP ODCR LKDN 37 8 . NON.OEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H MLDCROWNGEOMETRY
80* LKDN M OOCR LKUP

C - NONJtELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEECOMMENTS)

REMARKS: * H6A & H68 were scanned simutaneously

.

A b AA $ b

A]. Y f il-Y'If bh H-f 95A
} Era-- LEVEL DATE 6EINDEPENDENT Rp/IEW D4TE

4 n _4h_ : A
"

'

x IL9Ar $AtW& W|Wr enoe: 9 Ov: /e7
QE REVIEWED @ 1.2 VEL DATE UTILITY REVIEW ' DATE ==vm m
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SHET 77 y /O1

b9' , ',iogNuheyby SHROUD ULTRASONICEXAMINATION
:

,

arEnergy ~ DATA SHEET;
-

'

W- - -

(AUTOMATED with Smart 2000 OD TRACKER)
r

SITE: COOPER PROCEDURE NO . UT.CNS-503V4 REPORT NO.: SR-06A
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.! SD-40

PROJECT NO.: _1F5CN CALBRATION SHEET NO.:__SC-19 THRU 24

Wold D: H6A Exam Surface: OD Stroke: 7.0" Crown Whith: - 1 5"

Search Unit Separation (Front To Front): *6 375* Wo Location * LKDN 2_5" RFt oW H6A WEl_D TOE

LMDN U(UP PNeNameLugiCeN Scan Search search indener and . Search Scan Raoults Comments-No. Outa: UnN start: Unt start: Start * 18 top * gMskiside: Unit dB (SSe Legend)

I fader
4*LXDN 43 C,E,F

0 1':da 124 1 w^
ow ocw reno 4s* .* 46' LKUP

-
Luo Set s 46 C, E

start * W LKDN1" 1 Ab15
Dato er e0* OrLKUP

Lug Side
_

D45/A OOCR LKDN50 C,J J e Sheer C_- 2 to ID croven
Exammer's ODCR- ODCR ODCR LKUP '

cw cow Intimes
i

#*LKDN 4 4 E, Fg 12:11 144.3 .

N.iA._.,..w ._ - .. 4,. _
0 6LS16' # C, D, E

11/1 145.0 _ __3/A_ 8'''t* 80* LKDN

Date 80* 00* 00* LKUP
I 5 D06/A
O'"8 Ee% .. ggg _ ,_ g ODCR LKDN 50 C.J J = Sheer Component to O crovm..

r no, OoCR OoCR OoCRtxuPcw cow inaisis

45* M C C,E,Fg 12:34 154J _ J A__
Time 46' 45"en cow 45' LXUP

Luo set s start- er LKDN 46 C,D,E3 ,,, ,,, ,,
17 Date 80* 00* 00* LKUP

Lug Sille g 15.0 D-05 I B OOCR LKDN 60 CJ J = Sheer C-r , 2 to O crown.,gg L gOE E.n <e OoCR OoCR S'an,
OOCR LKUP

ow ccw intimes

ett SM 1 MA 4* LKDN 43 C,E,F
# #sw ocw 8.0 al ett 46* LKUP

Lug Set 8 start * 46 CE, ,,3 , , , ,, OrLKDN
21 Date 80* 00*

00* LKUP
N 80'I' @ 2m s _ _._N/A_ "h ##8

ODCR LXDN 50 C,J J = Sheer Coniponent to O cronn.E Exan.nor's OOCR OOCR P
OOCR LKUPour ocw Intimis

CALIBRATION dB: EXAh8 NATION RESULTS LEGEND:

g. g ,y 80* N A NORECOROABLEINDICATIONS D . ACOUSTIC INTERFACE G . WELD DISCONTINUITY
46* LKUP ODCR LKDN 37 8 . NONCEOMETRIC INDICATIONS E . INelDE SURFACE GEOMETRY H . WELD CROWN GEOMETRYW OOCR N

C . NoN-RELEVANTINDICATIONS F . OUTSIDE SURFACE GEOMETRY J = OTHER (SEE COMMDRE)

REMARKS: * H6A & H68 were scanned simultannously

.

m /> >A A

h ,b Yuf. H-f-f5f ir.7- Wm .. - ~o.P., , 1
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awp-moaanwa

. SHEET M OflOI
SHROUD ULTRASONIC EXAMINATION

GE Nuclear Energy' DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)
'

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.: SR-06A
UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD41

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-19 THRU 24

Weld ID: H6A Exam Surface: OD Stroke: 70" Crown Width: - 1 5"

Search Unit Separation (Front To Front): *8 375" Wo Location: * LKDN 2_S" BELOW H6A WELD TOE

LKDN LKUP PNeNameWM Scan Search search Irulezer and Search Scan Results %,.'
No. Deta: Unit start: Unit start: start istop* Diskisase: unit de (see Legend)

Cylinder
45* LKDN 43 C,E,FEO 02:43 204.3 __ N/A

cw ccw Tame 45' 45' 45' LKUP
O 6LS22Lug Set #

Stare W LKDN 46 C. E
11/3 205fL, N/A22

osse w 60* 60*LKUP
Lug Side 10.5 __ D42IB 00CR LKDN50 CJ J = Sheer Component to O crown
0 Jg _J05 5 N/A Stop*

Exarruner'. OOCR OOCR 00CR LKUPcw ccw Intels

__Q109 214.3 JL 45' LKDN 4 C, U
i

cw ccw Trne 45* 45* '

45'LKUP
46 C, EStart * 60*LKDN11/3 215.0 A

Date 50' 60* 60*LKUP
Lug Side g 1 5, CM:2 / B ODCR LKDN 50 C.J J = Shear Component to O crown. !OE e a,,,ne . OoCR OoCR OoCRLxuP 4cw ccw intials j

#03:47 2243._ JL ' '

Time 45' 45'cw ccw 45'LKUP
O m

Lug Set # Start' 60*LKDN 46 C. E
'

99,3 jg
24 Ne 60* 60* 60*LKUP

Lug Side % 10.5 D42/B 00CR LKDN 50 C. J J = Sheer Component to O crown.gOE exarr nor. OoCR OoCR 'ap
OoCR tKUP

cw ccw inittels

04:11 234.3 N/A 45' LKDN 43 B, C, E, F Indcation # 1
Tanw 45' 45'

O at m 45'LKUP |cw ccw
Lug Set # 46 8CE11/3 235.0 N/A 60* LKDN

25 oote 60* 60* en.LKuP
Lug Side @ 10 5 mB

__235.5_ N/A OOCR LKDN 50 B, C, J J = Sheer Component to O crown andOE Exarr.ner . OoCR OoCR * ' " ' '
OOCR LKUP Indcaton # 1.cw ccw intain

CAllBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN 17 60*LKUP A . NO RECORDABLE INDICATIONS D . ACOUSTIC INTERFACE G - WELD DISCONTINUITY

45' LKUP OOCR LKDN 37 0 . NONCEOMETRIC INDICATKINS E . INSIDE SURFACE GEOMETRY H -WELD CROWN GEOMETRY I
60* LKDN 25_ OOCR LKUP

C . NONJtELEVANT INDICATONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEECOMMENTS)

REMARKS: * H6A & H6B were scanned simutaneously

.

/$ >A A

YN!f~ 5 bb[ ' //*Y' $
LEVEL DATE 'GE INDEPENDENT EVIEW DATE

#

W I PAGE: NM"
OF:-

REVIEWED Y LEVEL DATE UTilffY REVIEW- 'OATE u== urn m
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ncuu ,=~ no MHCH 2.5

SHEET ~79 OE IOI

9'n&a'. SHROUD ULTRASONICEKAMINATION
GENOclearEnergy. DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO - UT-CNS-503V4 REPORT NO.: SR-06A
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD.42

PROJECT NO.: 1FSCN ._ CAUBRATION SHEETNO.: SC.19 THRU 24

Wold ID: H6A Exam Surface: OD Stroke: 7.0" Crown Width: - 1_5"

Search Unit Separation (Front To Front): *e 375" Wo Location. * LKDN 2 5" BELOW H6A WELD TOE

LMDN LKUP Pile NameLugiCeu Scan Search Search Indezer and Search Scan Results: Comments:No. Data: Unit Start: Unit Start: Start'/ Stop* Disk / Side: Unit dB (See Legend)

PN ' ' ' ' * " 43 . E, F
= 2*C *A

ew ccw Time 45' 45* 45' LKUP
Lug Set s

3 00* M 46 C, E.

20,$R. _ N,/A.
i1n2a g g 00*LKUPg,,

Luo Side 008#^g -}- oDCR LKDN50 C,J J = Sheer Component to O crownOE E-. --oDCir oDCR oDCRtxue
cw ccw Intets

yy yy(3 gg 45' LKDN 43 C,E,F

ew ccw r,* e e W LKUP, ,,,

Start * WMi1n 275.0 A
Dale 80* 00* 00* LKUP

Lug Side 1 5 D 06 / A oDCR LKDN 50 C,J J = Shear Component to O crown.OE E, ,n,oe, . oDCR oDCR oDCRtxup
cw ccw initials |

Cylinder & LKDN 43 C,E FEO Digt-- N-- B'A-- ;
Trne 45' 45'cw ccw

O OLS30
Lug Set s Stwt* 00* LKDN 46 C, E933 ;,5 g g4

30 Das 80* 00* 00* U(UP
Lug Side 4g 10.5__ D-02 / B oDCR LKDN 50 C,J J = Sheer Component to O crown.O4 E . oc.c _ oDCR ** oDCRtxup
cw u:w sinis

0722 2ee_3 MA 46'LKDN 43 C,E F
- - -cw ccw , _, LKUP

Lup M de C, E G11n M0 MA 00* LKDN
31 Dew 00* 00* en.LKUP

Lug Side #g 10.5 D42/B, , oDCR LKDN 50 C,J J = Sheer Component to O crown.OE Exerr nere oDCR -oDCR **
oDCR LKUPcw cew initials

CALIBRATION dB: EXAWNATION RESULTS LEGEND:

4$. g 1y 00* N A . NO RECORDABLE INDICAT)ONS D - ACOUSTICINTERFACE O - WELD 01SCONTINUITY
45'LKUP oDCR LKDN 37 8. NON4EOMETRICINDICATIONS . . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
00* M M oDCR LKUP

C . NONJtELEVANT INDtCATIONS F . OUTSIDE SURFACE GEOMETRY J OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simultaneously

.
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- wND.,ENo.u, -ew mrE.
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NtDC B-HI ATTACH E.9

_ SHEET FO OE / Ol
L % - SHROUD ULTRASONICEXAMINATION

- GE NuclearEnergy' DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)
=_

a

SITE: COOPER PROCEDURE NO2 UT-CNS-503V4 REPORT NO.:__ SRMA
UNIT: 1 REVISION / FRR NO.: O DATA SHEET NO.: SD-43
PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-19 THRU 24

Wold ID: H8A Exam Surface: OD Stroke: 7 D* Crown Width: - 1 5"

Search Unit Separation (Front To Front): *8.375" Wo Location * * LKDN 2_5* BELOW H6A WFI n TOE

LMDN UCJP PueNameLuglCee Scan Search Sewch Indoner and Search Scan Results: Comments-No. Data: Unit start: unit Start: Start's R*op DiskiSide: unst da (Sm Legend)a

W LKDN 43 C.E.Fg,,, y g4
cw ccw Trne 45* 45' W LKUP

O 6LS32Lug Set #
Sw 80* LKDN 46 C, E

11/3 305 g_,,,, N/Ay
Does W 80* W LKUP

Lug SW __g94_. WA
ODCR LKDN50 C.J J = Show CW W D cman,, w, p

Examnors ODCR ODCR ODCR LKUPcw ccw inaises

07:49 314_3 N/A 45' LKDN 4 C, E F

TWne 45' 45*cw ccw 45*LMUP
'

its 315.0 __,NA__ Stat' 80*LKDN e C, E
|Dnie W 80* W LKUP

Lug Side g 10.5 D416/A ODCR LKDN 50 C.J J = Sheer Component to 10 crown.UE *EExanners ODCR ODCR ODOR LKUPcw ocw inaimas

45* LKDN 43 C,E,Fg _ _ 06:10 324 L MA
Trne 45' e' 45* LKUPow ccw

Lug Set s Start * W LKDN 46 C, Eits MO MA
S4 Dese e0- W W LKUP

Lug Side efg 10.5 D-06 / A ODCR LKDN 50 C,J J = Shear Component to O crown.OE . ODCR ODCR *a ODCRoxuP
ew ccw Intimes

gg ..<xDN
Time e* e'cw ccw ,,Lgg ,

Lug Set s Simrt* W LKDN
MA Does 80* 80*

.

00* LKUP
'"o S* ODCRLxDNOO Ex-rsnare ODCR ODCR 8***

OoCRtxuPew ecw inaimis

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

g. g jy 80* N A . NO RECORDABLE INDICATIONS D ACOUSTICINTERFACE O . WELD DSCONTINUITY
e'LXUP ODCR LKDN 37 B . NONGEOMETRIC INDICATIONS E , INSIDE SURFACE GEOMETRY H -WELD CROWN GEOMETRY

C . NONJtELEVANTINDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEECOMMENTS)

REMARKS: * H6A & H6B were scanned simultaneously
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NEDC46-M/ ATTACH ZoS

mast ?l or ICI

O\ EXAMINATION SUMMARY SHEET REPORT NO.:'

GE Nuclear Energy . samB

PROJECT: COOPER RFO16 PROCEDURE: UT-CNS..503V4 REV: 0 FRR: N/A
_ SHRO_UD UT PROJECT 1FSCN N/A

___N/A

SYSTEM:_ SHROUD ASSEMBLY WELDS
g,, og pag. 3,3

WELD NO.: H6B N/A
N/A

CONFIGURATIONLCORE PLATE RING TO PLATE N/A REV: N/A FRR: N/A
WA
WAEXAMINER! T. ROCKWOOD LEVEL: m

O uT O PT E UT O vTEXAMINER! C.MCKEAN LEVEL: 11
5 CIRCUMFERENTIAL

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL O OTHER N/A

DATA SHEET NO.(S): SD-44 THRU SD-50 CAL SHEET NO.(S):Sc-2s Tugu sc.30

Dunng the examination of the referenced weld, no indications associated with IGSCC/lASCC 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.

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

The 60* RL recorded inside surface weld crown geometry and non-relevant indications.

The OD creeping wave recorded non-relevant indications and inside surface geometry.

Circumferer.tial (L) dimensions were recorded in angular units. The conversion factor for linear units is 1.55 inches per degree.
|

This weld was examined from the plate side only, however additonal scanning was performed across the weld and and on the core plate nng
side,darected away from the weld, and resulting in no relevant indications found. Also the looking down transducer from the H6A examination
achieved a limited scan wth the transducer directed toward the weld, also resulting in no relevant indications found. This was acheived because the

]examination was performed simutaneously with the H6A weld.

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

The examination area that was interrogated by all angles was 264.40* (73.4%). 95.60* (26.6%) was not examined due to the above referenced
obstruebons.

.
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NEDC 9&MIATTACH 2.3
'

SNEET_ R g g
@-

,

GE Nuclear Energy
.

Neeraska AmePowerOstict
OxwerMckar St.aon WOf 6 Shnus1UTPhyect ff5CN October #knernbor 1995

,

,

Shroud Weld H6B Indication Data

Tonaf seen Longe (Deg) 284A0 ToeiRowLonge tDeg) 0A0
Toef seen Lenge (M) 40026 ToentRowLenge tk) 020

perceneepe of WeMLonge Exondneef 73A Moimene th) 1A0
Percenenge of Exondned Wow Lange Mewed QA arounwerence thJ ss7.s3
Percenenge of Tosef WeMLange Mewed 0.0 inchee perDegree 1.s6

knCoeden Start End Length Lenge hear.Depe nGax. Depth % of Jnineeng Lange Depe
Nuneber Aahnugh Aalseue Degrose hches hohen Poe.(Dog) Thruwuf Surisco Tienosipoor Transducer

No Re0eventkdcedone Recordent
,

Armes Not Exendned by AE 3 Transducers
0* so 16.6*,100.3* to 203.6*,244.s* to 266.6* A 3342* to 0*(Toeaf of 96.6* Not Exonained)

LhnNeGens: Guide Rne, Core Spray Dowrrcomers, hatrumentede a Unos and UtGng Luge :

.

Pege d of /l
Revision 0
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NEDC 96-l1/ 1 TACH 2.34-

SHEET $3 0F lOJ
@ GE Nuclear Energy .

Nebraska Pubhc PowerDistrict
CooperNudearSta00n RF016 Shroud UTProject 1F5CN October /Novernber 1995 i

i.

Shroud Weld H6B
:

W##@lfd Areas Not Examined !

t

f
,

a :
'! ' 0* 2

Lug Set Ref.34

e \ ; \\\\\\\\\
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|\\ljlII||111g ,,,,hi,,,,'I
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GENuclearEnemy

Nebraska PuNic PowerDstifcf
CooperNuclearStason RF016 ShroudUTProject 1FSCN Octobermovember 1995

.

t

-:63 - Actua 3xamination Coverage - 45S,60:a, & OJCr -

- ::Fg
|p|. .~. .

'
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lnside Surface

2 i
.

9:* 2
[ Core Plate (Upper) YZ
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NEDC'W-HI MTACH ftdL i
i

RHDT W M IOl _|

O'
,'

SHROUD ULTRASONIC EXAMINATION |

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _ COOPER PROCEDURE NO2 UT.CNS-503V4 REPORT NO.: SR-068
UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SO-44
PROJECT NO.: 1FSCN CALIBRATION SHEET NO.:_SC.25 THRU 30

|

|Wekt 10: H6B Exan Surface: OD Stroke: 7.0" Crown Moth: - 1.5"
i

Search Unit Separation (Front To Front): *8375* Wo Location * * LKDN 2 5" BELQW H6A WELD TOE

LEDN LKUP File NameLugiCell Scan Search search Mm and M Scan ResuRs: Commerds. lNo. Data: UnN Start UnR Start Start * l Stop* DiskiSide: Unn m (See Legend)

g 07:40 N/A 151~
m cew Trne d' 45' 45'LKUF 43 C,E F,O

|0 6LS3Lug Set 8 i

Start * 60* LKDN {3 -- -

60* LKUP 46 C,D.E
|Lug Side 1(L5_ D-011 B

ODCR LKDNy N/A 14 4 ~ Stop* l
~ dR ODCR LKUP50 C, J J = Shear Component to O crown

J ammer's ODCR OD
cw ccw initals

J

Cylinder
EU DB.11._ N/A _ J51_ 45* m
cw ccw Trne 45' 45' 45'LKUP 43 CEF

0 6LS4N d#
11/1 25 0 Start. 60* LKDN

d j
Date 60* 60* 60* LKUp 46 C,D,E

N'A_ 24A__ SE _Exammer's OXR ODCR ODCR LKUP 50 C.J J = Shear Componerd to O crown.

-

cw ccw initasis

06 36 N/A_ _ 35 42
Tsme 45' 45* 45'LKUP 43 C,E,Fc, cc,

0 SLS5
8#

Date 60*~
35 9 _11/1 N/A

5 60* 60*LKUP 46 C,D,E

^N/A _ _)(A _OE ws ODCR ODCR v
ODCRLKuP50 C,J J . Sne,, Com,onen, to o c,onn.cw ccw inamis

Cytnder

EO 9-22 N/A 45_6 45' LKDN
Trne 45' 45* 43 C,E,Fcw ccw O GLS6 45' LKUP

11/1 N/A _ _654_ 60* LKDN
6 Date 60* 60* 60* LKUp 46 C,D,E

Lug Side g . . 10 5 . . D-05 / A -g ODCR LKDN
Era s ODCR ODCR

OOCR LKUP 50 C,J J = Shear Component to O crown.

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

4. m 60* N 37 A . NO RECORDABLE INDCATiONS D . ACOUSTICINTERFACE O . WELD DSCONTINUITY
45'LKUP 14 OOCR LKDN 9 . NON4EOMETRIC INDCAflONS E - INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
#

C NONJtELEVANTINDCATIONS F - OUTSIDE SURFACE CEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simultaneously

.
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NEDC %-N/417ACH 2 3

.

SHET b OE IO I
-

SHROUD ULTRASONIC EXAMINATION
GE NuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.! UT-CNS-503V4 REPORTNO.:_.Sft-06fl _
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-45
PROJECT NO.: iFSCN

CAUBRATION SHEETNO.: SC-25 THRUJO____

Weld ID: H68 Exam Surface: OD Stroke: 7.0" Crown Whith: -if

Search Unit Separation (Front To Front): * 6 375* Wo Location. * LKDN 2.5" BELOW HSA WELD TQE
LKDN LKUP File Name

_

LuglCon scan search se indexer and search Scan Resuns Comments:No. Data: UnN Start: UnM Start: Start * 1 Stop* m.ki Side: UnN dB (See Legend)

Ot42 N/A 55 6
cw ccw Trne 45* 45* 45' N 43 C E,F

0 6LS7

11/1 N/A 55.0 Stad* WN
7 C 60* 60* LKUP 46 C. O, E

Lug Sid. D-D5 / A

OE __ c ooCR M
Exam r. ooca ooca oocatxUP50 C. a a - en , Compon.ni io o cro-ncw ccw intak

1425 N/A __f5J5._ 45' N
ew ecw Trne 45' 45* 45'LKUP 43 C,E.F

0 6~1}8Lug Set s
11/1 N/L JL Start * W LKDN

a
Date 60* W 60* LKUp 46 C,D,E

Lug Skie g 10 5 Dos /B oDCR LKDNOE exam,oer. ooca ooca -

ooca txuP So C, a 3. Ss , com,on.n, o c,,,etcw ccw inaimis

Cylinder
4*LKDNgg 14 47 N/L 153_

Tene 45' d' 45* LKUP 43 C,E,Fcw ccw
gg

Stad* WN11/1 N/A 75.0
9 Date 60* 60* 60*LKUP do C.D,E

Y HlA _ 1M-OE exa - ar. ooca ooca S .

oocaLxuP o C,a a.Sn ,compon.ni o o c,o,m.Scw ccw Intials

23:30 N/A ,_ 653_ 45'LKDN
Time 45* 45'cw ccw g q. y 43 C,E.F

Lug Set # S: art *11a N/A __ 85.0 W LKDN
10 og, 60* 60* y Lgyp 46 C, E

Lug Shk 10 5 D45/B oDCR MOE . ooca ooca *
cw ccw mis oocatxUP50 Ca a . $s , compon.niio o cro-n.

CAllBRAT10N dB: EXAMINATION RESULTS LEGEND:

4. M 60* W P 37 A - NO RECORDABLE INDICATIONS D ACOUSTICIPGERFACE O . WELD DISCONTINUITY
45'LKUP 14 oDCA LKDN B . HON 4EOMETRICINDICATIONS Ea INSIDE SURFACE GEOMETRY H . % ELD CROWN GEOMETRY60* LKDN coCR N M

C . HON 4tELEVANTINDICATIONS F - OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simuftaneously

n b iA A
q g .jjy.3 N' ?~ f5~

. / DEINDEPENDENT REVIEW DATE_ - . - . ' , LEVEL DATE
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NEDCSS-/* ATTACH 23

mm 77 or To(

@>-
SHROUD ULTRASONIC EXAMINATION

DATA SHEET^ - GENuclearEnergy
(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO2 UT-CNS-503Vi REPORT NO.: SR-06B

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-46

PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-25 THRU 30

Weld ID: H68 Exam Surface: OD _ Stroke: 7.D* Crown Wktth: - 1.5"

Search Unit Separation (Front To Front): *6.375* Wo Location * LKDN 2.5* BELOW H6A WELD TOE

LKDN tKUP File Name
Lug / Ce# Scan Search Search Indeser and Search Scan Results: Comments.

No. Data: Unit Start: Unit start: Start * / dop* Disk / SW: Unft dD (See Legend)

$ 0024 N/A 95 6 .
cw ccw Tene 45 F 45' 45' LKUP 43 C E,F

0 J LS11
888'1'

'1 ~ J.D._,till N/A
Dat 60* 60* 60* LKUP 46 C, E

Lug Side ,._ 5 _ ,_D-05 / B . ODCR LKDN

OE eta s ODCR ODCR ODCR LKUP 50 C,J J = Shear Component to O cronn
cw ccw g

Cylinder

EO 10:38 _.sut _ 1os s '5''* "
Trne 45* 45* 43. gggp 43 C,E,Fcw ccw

0 6LS12
Swt* 60* m11/1 N/A.__ 105.D _12

Date 60* 60* 60* LKUP 46 C, D, E

"#N/A 104 1 _ s .
-

s ODCR ODCR ODCR LKUP 50 C,J J = Shear Component to O cronn.

Cy W 43. LKDNEO 1195 N/A_ 1154
Tm 45' 45' 45'LKUP 43 C,E,Fcw ccw

O m
Lug Set s Start * 60* LKDN11/1 N/A _115 9 _

13 Date 60* 60* 60*LKUP 46 C,D,E
Lug Side gj 1 5 D.05/A ODCR LKDN,

,

E ahs ODCR ODCR ODCR LKUP$0 C.J J = Shear Component to O cronn.cw ccw intels

Cylinder
1125 N/A its 8 4G* LK NEO Tm 45' 45' 43 C,E,Fcw ccw O 6LS14 45'LKUP

1111 N 'AL,,,. 125.0 60* LKDN
14 Date 60* 60* 60*LKUp 46 C,D,E
## ~789 tyL JgA_ MM^

s ODCR ODCR S4
ODCR LKUP 50 CJ J = Shear Component to O crown.

CAllBRATION dB: EXAf4 NATION RESULTS LEGEND:

45' LKDN 60* N 37 A - NORECORDABLEINOCATIONS O . ACOUSTIC INTERF#.CE G . WELD DSCONTINUITY

45' LKUP 14 ODCR LKDN B . NON4EOMETRIC INOCATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY
60*LKDN ODCR LKUP 1 C . NON-RELEVANT INDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & HGB were scanned sirnultaneously

.
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SHROUD ULTRASONIC EXAMINATION |
* f

' xf GENuclearEnergy _ DATA SHEET
'

(AUTOMATED with Smart 2000 OD TRACKER)
|

SITE: COOPER PROCEDURE NO.? UT-CNS-503V4 REPORT NO.: SR&B |
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-47
PROJECT NO.: 1FSCN CALIBRATION SHEET NO.:_.30-25 THRU 30 |

|

Weld ID: H6B Exam Surface: OD Stroke: 7.0* Crown Width: - 1.5*

Search Unit Separation (Front To Front): *8 375* Wo Location: * LKDN 2.5* BELOW H6A WELD TOE

1.KDN LXUP Fue Name |1.ug / Ced Scan Search Search Indezer and Search Scan Reeutts: %No. Data: Unit Start: Unit Start: Start * 19 top * DiskIside: Unit dB (See Legend)
1

O11:48 _ N/A J a_
cw ccw Trne 45' 45' e+LKUP 43 C,E,F

0 SLS15 |
Stan* WM11/1 N/L _,D5_a_

Dale 60* 80* 00* LKUp 46 C, E 1

Lug Side . 10.5 DM / A
ODCR LKDNN/A _ _M44_ Stop*

e ODCR OOCR OOCR LKUP 50 CJ J = Sheer Component to D crown

finder

O 1711 N/A __ 145.8 45* LKDN

cw ccw Trne 45* 45* 45. txup 43 C,E,F
0 6LS16

11/1 N/A 145.0 Start * 00* LKDN
16

Date 60* 60* 60* LKUp 46 C D,E
Lug Smie g D45 / A ODCR LKDN

Exa w s OOCR 00CR OOCR LKUP 50 C. J J = Shear Component to J crovm.cw ccw inaw

Cylinder
4$.LKDNg] ._ 12:34 N4_ . 1561_._

Trne 45' 45'cw ccw 45* LKup 43 C,E,F

# #11/1 N/A _ 156@ ,,,,
17 Oute 60* 60* GO'LKUP 46 C,D.E

Lug Saie g 15.0 D45/B OOCR LKDN
|

s OOCR M D,
OOCR LKUP50 C,J J = Stwar Cormonent to D croom.cw ccw Intials

OPM N/A nR 45* LKDN
T- - -

,, w .,, 45. _ . C. E. ,cw ccw
Lug Set 8 M

N/A.
nn 00* LKDN11/3

21 p,i, go go.
00* LKUP 46 C, E, G

Lug SW 0 85- fyL . 202.4 _ 19 D#2#8
00CR LKDN

Exa a OOCR OOCR D
ODCR LKUP 50 C, J J = Sheer Component to O crown.,

Call 8 RAT 10N dB: EXAMINATION RESULTS LEGEND:

45' LKDN 80*LKUP 37 A . NNE NCAWS D.A N CI N ACE G . W DWM
AS*LKUP 14 ODCR LKDN B . NONCEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H - W CROM4 GEOMETRY
00* LKDN 00CR LKUP M

C - NONJtELEVANTINDICATIONS F - Ot/TSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simuRaneously

.
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NEDC 96-111 AITACH _2,3i

nurrr F9 nr /cl
~.

SHROUD ULTRASONICEXAMINATION,

~

- |GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.! UT-CNS.503V4 REPORT NO.: SR-068

UNIT: 1 REVISION I FRR NO.: 0 DATA SHEET NO.: SD-48

PROJECT NO.: 1FSCN CALIBRA110N SHEETNO.: SC-25 THRU 30

Weld ID: H68 Exam Surface: OD Stroke: 7.0* Crown Width: - 1.5"

Search Unit Separation (Front To Front): * 6.375* Wo Location: * LKDN 2_S* BELOW H6A WELD TOE

LKDN LKUP FNeName
LugiCeu Scan Search Search Im88N and Search Scan Reeuts. Commenta-

No. Data: Unit Start: Unit Start: Start *f Stop* Disk 1 Side. Unit d6 (See Legend)

45' M02:43 N/A._ . 205.6_
cw ccw Time 45' 45' 45* LKUP 43 C,E,F

0 SLS22
man * WNi1n N/A %022 2

60* 60s - 60* LKUP 46 C, E

@ N/A 204 4 S *

O Exanner's OOCR ODCR ODCR LKUP 50 CJ J . Shear Component to o c,owncw ccw Intials

03fl0 MA 215.6 45* LKDN

cw ccw Trne 45' 45' - 45' LKUP 43 C,E,F
0 6LS23

11a N/A 215.0 Stan* 60* LKDN
23

Dale 60* 60* 60* LKUP 46 C, E

N 8* C D42#B

OE exa#BS- MA JR ODCR LKDN
nw,e,.. ooCR ooCR ooCRtxuP50 C,a s . Sse., Componen, ,o o c, .cw ccw intuds

45' N
_ _03:47 MA _225.E_

Trne 45' 45' 45* LKUP 43 C E,Fcw ccw
0 SLS24

88"' ##iin N/A _ _ 225 O _
24 Dele 60* 60* 60* LKUP 46 C, E

Lug SWe p 10 5 D421B OOCR LKDN

OE exan ner. ooCR ooCR Saa,
coCRtxuP50 C,; 3 . Ss ,, Co.,,,,,, ,, o ,,,,..cw ccw intials

04:11 N/A 235$_ 45' LKDN
Time 45* 45' 43 C,E,Fcw m,

O m e>s 45' LKUP
8 ""11a MA 235_0 60* LKDN

28 Dale 60* 60* 60* LKUP 46 C. E
|

Luo Sios @ 10.5 D42IBgg OOCR M |

0g Exgae. ooCR ooCR * '
ooCRtxuP50 C,a s . Sne., Componeni io o e, n.

CAUBRATION dB: EXAMit'ATION RESULTS LEGEND: |

45' LKDN 60* LKUP 37 A . NO RECORCMBLE INDICATIONS D . ACOUSTIC IN'''RFACE G . WELD DISOONTINUITY

45' LKUP 14 oOCR LKDN B . NON4EOMET't1C INDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY |
60* LKDN ODCR WP 1 C - NON-RELEVANTINDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

|

REMARKS: * H6A & H68 were scanned simuttaneously

|

$ A /1,
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N LEVEL DATE / GE INDEPENDENT EW DATE

3 I //- h-k Nd
_.

' DATE
PAGE: OF: M

E REVIEWED Bf LEVEL DATE UTILITY REVIEW mm ven m



____-_ - g y

sum 90 or foi
f SHROUD ULTRASONICEXAMINATION

,

:n j GENuclearEnergy DATA SHEET
'

(AUTOMATED with Smart 2000 OD TRACKER),

SITE: _4QOPER PROCEDURE NO2 UT.CNS-SQ3V4 REPORT NO,: SR46B

UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-40
PROJECT No.: 1FSCN

CAUBRATION SHEET NO.: .. SC-25 THRU 30 _

Wold ID: H6B Exam Surface: OD Stroke: 7 D* Crown Whitit: - 1.S*

Search Unit separation (Front To Front): *6.375* Wo Location: * 1_KDN 2.5" BFl OW H8A WFf r) TOE
LMDN LKUP FNsNameLugiCes Scan Search Search In888* and Search Scan Results: Comments-No. Deta: Unit Start: Unit start: Start * 1 Stop* ggen f sm: Unit dlB (See Legend)

@ 08 # MA __ J! _
cw ccw hme 45' 45' 45' LKUP 43 C,E,F

0 6LS28
8# #11/3 N/A_ _.205,0_

Deee 80* 00* 00* LKUP 46 C, E
Lug Sale 10.5 _.ILOGIA---

MA 264 4 ODCR LKDNOg 'Exem.er's ODCR ODCR--
Slop *

-J
ODCR LKUP 50 C,J J = Sheer Componer4 to D crowncw ccw weg.

C-
W; AD De:20 Mr_._ __.2rst_ 45' LXDN
cw ccw Trne 45' 45' 45*LKUP 43 C,E.F

0 6LS29
11/3 N4_._ _2ISIL_ Start * 00*LKDN"

Dese 00* 00* 00* LKUP 46 C, E
Lug Side 1 5 D46/A ODCR LKDNOE Exem.or. ODCR ODCR ODCR oxuP 50 C.J J . Ssee, Component io o e,o .cw ccw wees

#g __ 009g N/!L ,,. ,_235 1 ,
Trne 45' 45*cw ccw 45' LKUP 43 C.E,F ,

0 6LS30
#11/3. MA_ ,_ 205.0

30 00* 00* 00*LKUP 46 C, E

N/A _, ,_284A_.OE 3 .

. ODCR ODCR ODCRtxue50 c, , 3 . se,, com,,,,,, ,, , ,,,,,.cw ccw

g 07m wL N6 45' LKDN
h 46* 45*ow ccw

a gg 45. (gyp 43 C,E,F

N 8*' 8 8''''
11'3 ML _.295.Q_. 00* LKDN31 Dese 00* 00* 00* LKUp 46 CE

Lug Side g 195 D42/Bg ODCR M
E s ODCR ODCR N

ODCR LKUP 50 C.J J = Sheer Component to D crown.

CALIBRATION de: EXAMINATION RESULTS LEGEND:

46' N 00* W P 37 A . NO RECORDABLE INDICATIONS D . ACOUSTICINTERFACE O . WELD DIScoomNUITY
45* LKUP 14 ODOR LKDN B . NON-GEOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H .WEl.D CROWN GEOMETRYW ODCR LKUP 1

C . NONJtELEVANTINDICATIONS F . OUTSIDE SURF ACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & H68 were scanned simuttaneously

.

A L .A /]n

m f N =)-95 L U- V- ?5
f LEVEL DATE / OEINDEPENDENT REVIEW DATE
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NEDCW-M ATTACH Kdi.

SHEIT 9I 0F @ |

O'r.
SHROUD ULTRASONIC EXAMINATION

GENuclearEnergy DATA SHEET
~

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: _CQOPER PROCEDURE NO2 UT.CNS-503V4 REPORT NO.: SR.06B
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD.50

PROJECT NO.: _1FSCN CAllBRATION SHEET NO.: JC.25 THRU 30

Weld ID: H68 Exam Surface: OD Stroke: 70" Crown Width: - 1.5"

Search Unit Separation (Front To Front): *8375* Wo Location: * LKDN 2.5" BFI OW H6A WFI r1 TOE

LKDN LKUP File NameLug ICell Scan Search Search indezer and Search Scan ResuRs: Cosrms:No. Data: Unit Start: Unit Start: Start * / Stop* DiskiSMe: Unit dB (See LeDend)

__Dt28 __tfA__ _J05.6 _
c, cow Trne 45' 45' 45'LKUP 43 C,E F,G

0 __ _ 6LS32

11/3 N/A Stad* WN
M - _.205 O_

Date 60 60* 60* LKUP 4 C, E

Lug Side A 1Q.5 DQ6/A coCR LKDNM_ N/A
s

_ )04 4 Stop*Oy _Enarruner's oDCR oOCR'- ODCR LKUP 50 C,J J = Shear Component to ID crowncw ccw inamis

Cynnder
Bj O st4n-. - xA _ 2ni- '5' "
- _Trne 45' 45' 45*UOJP 43 C' E' Icw ccw

o Jpj]_.
Luo Set #

3,,,,. en.LKDN1,,3 A JgL
33

Date 60* 60* 60* LXUP 46 C, E

_RA _ _ 314.4 _ sOE e,am.w_.._. ooCR oDCR ooCR txuP 50 C,s a . Snea, Componen, io o c,own.

.

rs
cw cCW Indets

Cytruser
45' LKDNEO 8:'S-- N/A_ _325 $_

Time 45* 45*cw ccw 45*LKUP 43 C,E,F
0 6LS34

' 8''" #ita N/A ._.225 Q_34 Date 60* 60* 60* LKUP 46 C, E
Lug Sde 10.5 DM/A coCR LKDN___ NA _ 324.4--OE E an a ooCR ooCR Stop*

ooCRLxuP50 C,; s . Sne,, Componen, ,, o c,o.n.cw ccw intels

45'LKDN
Trne 45' 45cw ccw 45*LKUP

Lug Sei s Stan* ,a. m
N/A Date 60- 60* 60*LKUP

Lug Sde
oOCR LKDNOO Exarr ner. ooCR ooCR S' ''
oDCRtxuPcw ccw Intels

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

43. N 60* W P 37 A - NORECORDABLEINDICATIONS D . ACOUSTIC INTERF ACE G . WELD DISCONTINUITY
45' LKUP _14_ oDCR LKDN B . NON4EOMETRIC INDICATlONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRYW oDCR N JL C NO4RELEVANTINDICATIONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * H6A & H6B were scanned simultaneously

.

s A bA /s

Je , $ t/-)*f.(. / Y -
N '

LEVEL DATE / GEINDEPENDENT REVIEW DATE

GE REVIEWED LEVEL DATE UTILITY REVIEW OATE__._
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NEDC *M AHACH ?_edi

SHEET U 0F Ml

9.s EXAMINATION SUMMARY SHEET REPORT NO,:
GE Nuclear Energy

'

_sa.or

PROJECT:_CQOPER RFO16 _ PROCEDURELUT-CNS-503V4 REVLD__ FRR: _N//L
_.EB8QUD UT PROJECT 1FSCN

-JN
SYSTEM: SHROUDASSEMBLY WELDS

N/A REVLN/A FRR: _N/A
WELD NO.:_ H7 __N/A

_gA

CONFIGURATION PLATE TO PLATE N/A REVLN!A FRR: _.N/A
_N/A

N/A
| EXAMINER: T ROCKWOOD LEVEL: 111

O MT O PT E UT O VTEXAMINER: C MCKEAN LEVEL: 11
E CIRCUMFERENTIAL

EXAMINER: N/A LEVEL: N/A O LONGITUDINAL 0 OTHER _N/A

DATA SHEET NO.(S): SD-51 THRU_SD-56 CAL SHEET NO.(S):_SC-37 THRU SC-39

|

Dunng the examinaten of the referenced weld, no indicatons associated with IGSCC/lASCC 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 45* shear wave recorded inside and outside surface weld crown geometry and non-relevant indicatnons.

The 60* RL recorded inside surface weld crown geometry and norwelevant indications.

The OD creeping wave recorded non-relevant indicatens and inside surface geometry.

Circumferential (L) dimensions were recorded in anguar units. The conversion factor for linear units is 1.49 inches per degree

This examinaten was performed from the plate side only due to the weld configuration of the lower plate support and the backing nng configuraton.

This exam was hmited to the areas scanned due to obstructens from the guide pens, core spray downcomers, shroud lifhng lugs, instrumentation
lines.

The examinabon area that was interrogated by all angles was 246.90* (68.6%).113.10'(31.4%) was not examined due to the above referenced
obstructons.

~ I / | ^
>

Ms_ ii w LL IW kk
SUMMARY BY LEVEL DATE GE INDEPENDFJtT REVIEW \ DhTE

@ /! '

.r_. / I OF:$PAGE:CE REVIEWED BY LEVEL DATE UTILITY REVIEW D4TE
#
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NEDC %-MIATTACH L B _
.

W _ Wh,

!
|

GENuclearEnergy
4

---
CkxporMcesar Stefon FFOf6 S&outf UTAtpscifFSCN OctoberAbwomeer1995

;

Shroud Weld H7 indication Data-

roof soon Lenge tDog) 346.$0 Toeaf NewLenger (Deg) 0.00
Toadseen Lenge gh) 368A4 ToeatNewLenge th) 020

pwoenenge of WoWLange Esandned 68.8 NcAnese (h) 1.50,

Percenesse of Erendned WuW Langah Mowed 0A Circonforunoe(k) 537.21
Perceneogo of Toemf WsWLange Mewed 0A kohen perDegree 1A0 ;

,

;

I
heCoenen Start End Lenge Leng0s heat.Depeh hear.Deper % of hdnenne Lengdr Depek |
Nunseer Ambuush Aalesuch Depress hohee hohes Poe.(Dep) Thrwwe# Swisco Trancescer Traneshacer

No RedevantINfoefone RWoorgled

Areen NotEuandnedL; AE 5 Tuartacers
0* en 15.6*,1002* 8e 205.6*,2442* 80 306.5* A 330.6* so 0*(Toget of f13.10* Not Exandned)

}

|
Undeanone: GuMe Mne, Core Spray Dowrreemers, keeumerrtenon Lines and Littom Lupe i

|

|

F

e

Page O of 10
Revision 0
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NEDC15d2LATTACH 23.

GENuclearEnergy

Nebraska Pub,ic PowerDistrict
Cooper Nuclear Stabon RF016 Shroud UTProject 1FSCN OctoberMovember 1995

,

Shroud Weld H7
|

' ARInf6 Areas Not Examinedc

i

36

' # *
3 Lug Set Ref.

, \\\\\\\\\ \\\; illtj,,,,|1111,,,,

p,

. a' ,
,

.. & 6
'

\

E ' 3e

Y's

is % J' T _s.-

I! ||
'

Overhead View of Shroud 8=

rz a r + ,o
q > 1-= -

I' s:. E26 3 .% [
/

- | &
Kr _ J / 12

N

hw ,!
" '

+f, '.

k,,Mih,'[h,5 's'b*'
'%3,,'l~ t

"

,,,1, ,,,1, , , + , , ,,e+-

20 .081 1 ''

1
ie
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|



GE NuclearEnergy

Nebraska Pubec Power Ostrict
CooperNuclearStaton RFO16 Shroud UTProject 1F5CN OctoberMovember 1995

.

H7 - Actual Exarnination Coverage - 458, 601, & OJCr

-

Outside Surface

f
'
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\ . . . . . ..

k'p ::w:
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Plate (Upper) r ~'
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NEDC %+f/ A1 TACH Z-3

@o nr @ ?, currr
\ SHROUD ULTRASONIC EXAMINATION

GENuclearEnergy DATA SHEET'

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.:_ _UI-CNS-503V4 REPORT NO.: SR.07
UNIT: 1 REVISION / FRR NO.: O DATA SHEET NO.:_ SD-51
PROJECT No.: 1FSCN

CAUBRATION SHEETNO.: . SC-37 THRUJR__

Weld ID: H7 Exam Surface: QD Stroke: 35* Crown W6dth: * -1.25*

Search Unit Separation (Front To Front): N/A Wo Location: LKDN @ BACKING RING

LKDN LKUP File Name
Lug / Cell Scan Search Search Indoner and Search Scan Results: g g '.

No. Data: UnN Star:: Unit Start: Start * / Stop* ogsg i sw. Unit dB (See Legend)

CW
45* LKDN 43 C,E,FC _ 1632 _ 14.3 N/A

cw ccw Tm 45' 45' 45' LKUP
O 7LS3Lug Set 8 46 C, ESurte 60* N110 15 q_ N/A3

Date 60* 60* 60* LKUP
Lug Skle __115_ D47/A

ODCR LKDN 50 C,J J = Shear Component to ID crown.
O yJ 15.5 N/A Stop*

- xaminers ODCR ODCR ODCR LKUP
cw ccw inttels

45* LKON 43 0DE,Fy 3 ,

Tm 45' 45'cw ccw 45'LKUP0 7LS4"U # 46 C, D, EStart * 60* LKDN11/3 25 0 ,,,,.ffA_.

Date 60* 60* 60* LKUP
Lug Side 10 5 D47/A ODCR LKDN 50 C.J J = Shear Component to ID crown,k Exarruners ODCR ODCR ODOR LKUPcw ccw initals

W C,D E,F17:11 _M 3_ JA_
Tm 45' 45' 45' LKUPen ecw

0 7LS$ -Lug Set s Start * 60* LKDN 46 C,D,E11/3 _J5 0_ N/A
5 Date 60* 60* 60*LKUP

Lug Safe g 10.5 D47/A ODCR LKDN 50 C,J J = Shear Component to ID crownOE exarr.ner. ODCR ODCR 'a' ODCR LKUP
cw ccw initula

Cylinder
gg 17:48 44.3 1#A_ 45' LKDN 43 C,D,E,F

;Tm W Wcw ccw
D 7tS6R 45* LXUP

Lug Set 8 Start * 46 C,D,E |60* M
6 Date 60* 60* y gp

g de 10 5 D47/A
45.5_ _N/A_ ODCR LKDN 50 C.J J = Shear Component to ID crown. |0 Exan ner. ODCR ODCR S'on,

ew cew Intels m. 1
i

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45'LKDN 19 60*LKUP A - NO RECORDAM INOCADONS D - ANUC INTNACE G . W DSCOMUNW
45'LKUP ODCR LKDN 36 B . NONGEOMETRICINDCATIONS E . INSIDE SURFACE GEOMETRY H VELD CROWN GEOMETRY60* N M MN

C - NOt&RELEVANr(NDICATIONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS: Measurement of the backing ring.*

.

- A /2 -^ A

N~ $-V[
~

F /l-?-?
. GEINDEPENDENT R DATEE F-- LEVEL DATE -

7

- M N
(# 8_ PAGE:~I OF:~/Ol / >_ c

cd REVIEWED Ef LEVEL DATE UTILITY REVIEW D'TEA .< m n .n



w-ommg wa

SHET 9'7 W /OI'y
SHROUD ULTRASONICEXAMINATION

*

Y GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT-CNS-501V4 REPORT NO.:__.SR47
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.: SD-52
PROJECT NO.: 1FSCN CALIBRATION SHEETNO.: SC-37 THRU 39

Weld ID: H7 Exam Surface: OD Stroke: 4.0* Crown Width: * -1 W

Search Unit Separation (Front To Front): N/A Wo Location: LKDN 8 BACKING RING

LKDN LKUP Flie NameLugiCe8 Scan Search Search Indeaer and Search Scan Results: %No. Deta: Unit Start: Unit Start: Start * / Stop* CMski Side: Unit d5 (See Legend)

CIA
45' N 43 C,0, E, F0 sano 54.3 JA_

cw ccw Tene 45* 45' 45'LKUP
O 7LS7Lug Set s w 60* LKDN 46 C, D, E

11r3 55,0 _ __ _N/A _7
Deee 60* 60* 00*LKUP

Lug Side 10.5 D-07 / A
ODCR LKDNSO C,D.J J = Shear Component to o crowwi.O 55 1. N/A Stop,,

Exanwier's ODCR OOCR ODCR LKUPcw ccw intaals

finder
= 84 3 JL '8''*D" '' ' 8' 'O >Tm

'

45* 45'cw ccw 45' LKUPG 7LS8 '

11/4 65J JA_ Start * 60* LKDN 4 ME
Date 60* 60* 00* LKUP

N 8* @ D47/A
gg $ jg__ ODCR LKDN 50 C,D.J J = Shear Component to D crown. !E ,

Exarruner's ODCR ODCR ODCR LKUPcw ocw inalmis )

45'LKDN 43 C, D, E, F04 4 7L JL
Tm 45* 45'cw ccw

O 7LS9
Lug Set 8 Start * 80* LKDN 46 C, D, E11M 75.0 N/A

9 Date 80* 00* 90*LKUP
Luc Side @ 7 , 10.5, D47/A ODCR LKDN 50 C,D.J J = Shear Component to O crown.OE Exar ner. ODCR ODCR * ODCRLxuP
cw ccw intants

05:10 84.3 N/A 45' LKDN 43 C,D,E,F
Tm 45* 45'ow ccw o 7tS10 45'LKUP

U 8*' 8 8''"' 46 C,D.Estu as.o ._. C 80* M
10 Dele 80* 60*

60*LKUP
Lug Side @ 105 nc7/Aas t A ODCR LKDN 50 C,D.J J = Shear Component to O crown.OO Exam ><. ODCR ODCR 8' '
cw cew inihmis | ODCRLxUP

|
|CALIBRATION dB: EXAMINATION RESULTS LEGEND: |
|

45' N 19 60* M P A . NO RECORDABLE INDICATIONS D - ACOUSTICINTERFACE G . WELD DISCONTINUITY
45' LKUP ODCR LKDN 1 8 . NON4EOMETRIC INDICATIONS E - INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY |80*LKDN 37 ODCR LKUP

C . NON-RELEVANT INDICATlONS F . OUTSIDE SURFACE GEOMETRY J . OTHER (SEE COMMENTS) I
1

REMARKS: Measurernent Df the backing nng.
I

*

|

!'*

!

!
!

- /> A A
j

AM E /H-95 N'S-V5
{ W L --- LEVEL DATE DEINDEPENDENT RAVIEW DATE

/

i
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NEDC 46-NI ATTACH Z 3

. _eurer. W ne lo[;
SHROUD ULTRASONIC EXAMINATION,

!
~ GE NuclearEnergy DATA SHEET~

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT-CNS-503V4 REPORT NO.: SR-07
UNIT: 1 REVISION / FRR NO,: 0 DATA SHEET NO,: - SD-53
PROJECT NO.: 1F5CN

CALIBRATION SHEETNO.: SC-37 THRUJ2_

Weld ID: H7 Exam Surface: OD Stroke: 4.D" Crown Wdth: * -1 E'

Search Unit Separation (Front To Front): N/A Wo Location:_ LKDM @ BACKING RING
LKDN LKUP File NameLuglCell Scan Search Search l'* * and Search Scan Results: Comwnts-h D4: Unit Start: Unit Start: Start * / Stop Disk i S6de: Unit d5 (See Legend)

*

.

.

Cyrrer
43.LKDN 43 C,E,Fmo 05:42 r43_ __NA_

cw ccw Trne 45' 45' 45'LKUP
O 7LS11Lug Set S

11/4 95 0 _ N/A
gg. 60* LKDN 46 C, E

99
Date 60* 60* 60*LKUP

Lug Side

bk
__

D47/A
ODCR LKDN50 C,J J = Sheer Component to O crown.

Exaniner's ODCR ODCR ODCR LKUPcw ccw Intials

23 23 ,og y 45'LKDN 43 C,D,E F
cw ccw Trne 45' 45'

45' LKUP
Lug #

S 60* LKDN 46 C,D E*

Date 60* 60* 60*LKUP
Lug Side 1 5 JJE ODCR LKDN 50 C,D.J J = Shear Component to ID crown.E Exammer's ODCR ODCR ODCR LKUPcw ccw initels

45' N 4 C,D,E.FJ 3.45 1144 _ JA_
Trne 45' 45'cw ccw 45'LKUP0 _._7jaj)_Lug Set 8 Start' 60*LKDN 46 C,D,E,

13 Date 60* 60* 60* LKUP
Lug Sale @ 10 5 D 07 i A ODCR LKDN 50 C,D.J J = Shear Component to D crown.gOE ExanwWs ODCR ODCR P,

ODCR LKUPew ccw initials

10-48 124 L JA_ 45'LKDN 43 C,D E,F
# #cw ccw

0 7LS14R 45'LKUP
# C D, E11/4 125 0__ ,_NA_ 60* LKDN14 Date 60" 60*

60*LKUPM 0*
J25.5_ J/L_ dh ODCR LKDN 50 C,D,J J = Shear Component to O crown.

##

OO Exarr ners ODCR ODCR S'ap
ew ccw inithis ODCRtxuP

CAUBRATION dB: EXAMINATION RESULTS LEGEND:

45' LKDN -.- _19- 60*LKUP A . NO RECORDABLE INDICATIONS D . ACOUSTICINTERFACE G . WELD DISCONTINUITY
45' LKUP ODCR LKDN 'M B - NON4EOMETRIC INDICATIONS E . INSIDE SURFACE GEOMETRY H -WELD CROWN GEOMETRY60* M N M LKUP

C . NON RELEVANT INDICATIONS F . OUTSIDE SURFACE CEOMETRY J . OTHER (SEE COMMENTS)

REMARKS: * Measurement of the backng ring.

.

- b JA A
YM'$~$ U-E-tr //- 9-VG/ DEINDEPENDENT RNEW- LEVEL DATE DATE

8
dE REVIEWED LEVEL-- DATE UTILfTY REVIEW

- - PAGE: bOF: /0
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NEDC *N AUACH E 3

w rr H or lol.

'N SHROUD ULTRASONIC EXAMINATION
'

i

~- |
~~ GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER)

SITE: COOPER PROCEDURE NO.: UT-CRS.503V4 REPORT NO.:.__SH-07
UNIT: 1 REVISION / FRR NO.: 0 DATA SHEET NO.:_ SD-54
PROJECT NO.: 1FSCN

CALIBRATION SHEET NO.: __SC-37 THRLL39_

Weld ID: H7 Exam Surface: OD Stroke: 35* Crown Width: * -1.25*

Search Unit Separation (Front To Front): N/A Wo Location: LKDN @ BACKING RING
LKDN LKUP File NameLugicell scan search search Indoner and Search Scan Results: Comments:No. Data: Unit Start: Unit start: Start * I stop* Diski side: Unit dB (see Legend)

Y'"*'S U'' 45' LKDN 43 C,D,E,F
10$A_.._1MJ_ _J/A_

_ Time 45' 45' 45' LKUPcw ccw
Lug Set s 7LS15R

60* LKDN 46 C,D,E.

11/4 1354_ N/A15
Date 60* 60- 60* LKUP

Lug Side 7 _ _10.5_ D 07 / A
ODCR LKDNSO C,D,J J = Shear Component to O crown.y _ 135.5 N/A Stop*

a Exarruners ODCR ODCR ODCR LKUPcw ccw inamb

_y 944g gg_ 45' LKDN 43 C,D.E F

cw ccw Trne 45' 45* 45' LKUP
N 8 46 C,D,EStart * 60* LKDN114 M JA_

Dale 60* 60* 60* LKUP

"U 0% $ A ODCR LKDN 50 C,D.J J = Shear Component to O cromOR _1415_ __N/A ___ s .
e,a,,uoers ODCR ODCR ODCRtxUPcw ccw inamis

& C,D,E,F11:17 154 1__ _._fyA _
Trne 45* 45'cw ccw 45'LKUP

0 7LS17fL_.Lug Set 5 Start' 00* LKDN 46 C,D,E/A
17 Date 60* 60* 00* LKUP

Lug Sde g 15 0, _ D47iA ODCR LKDN 50 C,D,J J = Shear Component to O crown.
53 Exarruners ODCR ODCR P

OOCR LKUPcw ccw inamis

_ 1239___ 204,3__ ,_RA_ 45' LKDN 43 C,D E,F
Ture 45* 45cw ccw 0 7L 22 45* LKUP

Lug Set # Start * 46 C,D,E,, 60* LKDN
- 22.-._-. Date 60- 60*

60*LKUP
Lug Side g 10.5 D47/A

ODCR LKDN 50 C D.J J = Shear Component to O crown.Ej Exarruners ODCR ODCR top
ODCR LKUPcw ccw initmis

CALIBRATION dB: EXAMINATION RESULTS LEGEND:

45' l #;DN 19 60*LKUP A . NO RECORDABLE INDICATlONS D - ACOUSricINTERFACE G . WELD DSCONTINUITY
45'LKUP ODCR LKDN 36 8 - NON4EOMETRICINDICATIONS E . INSIDE SURFACE GEOMETRY H . WELD CROWN GEOMETRY60* LKDN 37 ODCR LKUP

C . NON-RELEVANT INDICATlONS F . OUTSIDE SURFACE GEOMETRY J - OTHER (SEE COMMENTS)

REMARKS: Measurement of the backing ring.*

.

A /> >A /$
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LEVEL DATE
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SHROUD ULTRASONICEXAMINATION,

GENuclearEnergy DATA SHEET

(AUTOMATED with Smart 2000 OD TRACKER). .

SITE: __.CQQEER M c70URE;*O* UT-CNS-503V4 REPORT NO.: SR-07
UNIT: 1 ,;#r.%DN f FRR NO.: 0 DATA SHEET NO.: CD-55
PROJECT NO.: _.1ESCN

CAUBRATION SHEETNO.:__SC-37THRU 39_

Weld ID: H7 Exam Surface: OD Stroke: 35' Crown Wkith: * -1.25'

Search Unit Separation (Front To Front): N/A Wo Location: LKDN q BACKING RING
LKDN LKUP File NameLug iCeH Scan Search Search Indoner and Search Scan Results: Commerts:No. Data: Unit Start: Unit Start: Start * i StoP Diski Skie: Unit dB (See Legend)

*

C linder
45' LKDN 43 C,D,E,FU _ 13 S 0_ __ 214=2 _. _ N/A____

cw ccw Tm 45' 45' 45*LKUP
Lug Set #

3 60* N 46 C,D,E.
11/4 215.Q_ __.WA_.,,._

22-_._. D,i, 60* 60* 60* LKUP
Lug Sde .,__19 1 no? / A ODCR N 5O C. O, J J = Shear Component to 10 cromOE -WR-- -ER- *esa,rone, .

ODCR LKUPcw ccw instats

C J3L J24L JL 45' LKDN 43 C,D.E,F

cw ccw Trne 45* 45'
45' LKUPOLug Set s " 7LS24

11/4 _ 225J.__ _.JFL Start * 60* LKDN 46 C,D,E
'

Date 60* 60* 60* LKUP
Lug Sde 1 5 D47/A ODCR LKDN 50 C, D. J J = Shear Cornponent to ID crown.k Exarruner's ODCR ODCR ODCR LKUPcw ccw Inamis

CyWer

$0 11%L _._.2341 J A___ 45' LKDN 43 C,D,E.F
_Tm 45' 45*cw ccw 45' LKUP

O _,JLS25 _Lug Set 8 Start' 60* LKDN 48 C,D,E
25 Date_

_2350_ N/A__11/4 s

60* 60* LKUP60*
Lug Sde QL D47/A ODCR LKDN 50 C, D J J = Shear Component to 10 crownOE exan ner. ODCR ODCR ODCR LKUPcw ccw inimis

Cyknder |

g] 15 43 _._ 284 L JL 45' LKDN 43 C,D,E,F
|Tm 45* 45'cw ccw
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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 BWR shrouds as a result ofin- +

vessel visual inspection (IVVI). When indications are found by IVVI, only the lengths of I

the indications are known. Given that non-destructive examination (NDE) of every

visually detected indication would be difficult and time con = ming. 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 -> mad 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.
,

f

The result of this procedure will be the determination of the effective flaw lengths for the 4

limit load criteria and equivalent flaw lengths for the linear clastic fracture F+tdes j
,

(LEFM) criteria. These flaw lengths will be used to compare against the allowable flaw |
'

size and select indications for more detailed evaluation. !

l
The determination oflimit load effective flaw length is based on ASME Code, Section XI,

]
.

Subarticle IWA-3300 (1989 Edition) proximity criteria. These criteria provide the basis e

for the combination ofneighboring 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 cirwmb dal flaw length. The limit load effective axial

flaw length would be compared against the allowable axial flaw length. Crack growth

over a subsequent cycle is included in the limit load effective flaw length determination.

_

1 :.:
v;
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| The determination of the LEFM equivalent flaw length is based on the influence of g 4g.
j adjacent flaw tips on the stress intensity factor. These criteria provide the basis for the

summation ofindividual flaws. Crack growth over a subsequent cycle is also included in ;;

the LEFM equivalent flaw length determination.

i >

l !
! 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.
;

I
!

| 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 oflimit load effective

flaw lengths and LEFM equivalent flaw lengths. |

The selection ofindications 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 i

conservative, since d of the indications are assumed through-wall and are being compared

against the dowable through-wd flaw size. !

;

This report describes the following steps:

4

Det Judion oflimit 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
'

.

whanics (LEFM) and limit load criteria. ;

Screening criteria..

i

The report covers the limiting stresses for all the shroud welds (H1 through H7 welds). i

Therefore, the screening criteria developed here cover d shroud weld indications. A list

ofconservative assumptions used in this evaluation is summarized in Table 1-1.

|

'
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Table 1-1: Conservative Assumptions Included In Screening Evaination'

,

|

1. Postulated surface indications were assumed to be through-wall for analysis. )
1

2. Future crack growth was included in effective and equivalent flaw lengths used for i

evaluation. *

'

1

3. ASME Code primary pressure boundary safety margins were applied even though .|
-

the shroud is not a primary pressure boundary. |

4. ASME Code, Section XI proximity rules were applied for limit load effective flaw I

lengths, and the influence of adjacent flaw tips on the stress intensity factor was
1

applied for the LEFM equivalent flaw length.
,

5. A prr,ximity rule to account for perpendim1=r flaws was applied, although not
req ued by Section XI forlimit load.

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

..

'

7.' Fracture toughness measured for similar materials having a higher fluence was .

used (fluence comparable to end-of-life prediction).
i

8. For welds H4, H5, and H6A, both LEFM and limit load analyses were applied, I
even though LEFM unde #==+e allowable flaw size, and is not required for |
austenitic materials.

1

9. The screening criteria are limited to one-fourth of the allowable imalerential
flaw length in any r L.iy 90* sector for limit load criteria.

.

10. The limiting flaw length computed in each portion of the shroud is applied to all
locations in that portion of the shroud.

,

"

.
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2.0 LIMIT LOAD EFFECTIVE FLAW LENGTH 'M E I
SHEET O y 4-0

- The limit load effective flaw lengths are based on ASME Code, Section XI proximity

criteria as presented in Subanicle 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).

2.1 Proximity Rules I

The flaw combination methodology used here is simihr to the ASME Code, Section XI
|

rwduJiy rules concerning neighboring indications. Under the rules, if two surface j
indications are in the same plane (perpendicular distance between flaw planes < 3.0 inches)

'

and are within two times the depth of the de indication, then the two indications must

be considered as oneindication. .

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

5x10-5 n/hr and 8000 hours ofhot operation, the crack extension, Aa, at each tip is 0.6i
,

. 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 emmad 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
1

other (non-adjacent) end of each flaw (See Figure 2-2). |

'

4- Wl
A? \
a.

__ _ _ - _ - - - -_ . . _ _ _ _ _ __ _ --- _ - - - - - - _ N



._..- . - . - .-. - . - . - . - . - . - --. - .. . . - . -. .-.

|
GENacinar Emray GENE 5231741293 {

-

Rninien 2 ;

NEDC 92,:|;?s11gn 2.4. |
If the ligament is greater than 2Aa + 2t, then the limit load effective flaw length is

determined by adding the projected tip growth to each end of the flaw. For this exak Ed
Lleg= L1 + 2Aa, and L2 g= L2 + 2Aa.e

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 L g= L1 + S + Aa (the :e

Wading 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.

i

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

described below.
:

Table 2-1: Maw Combinations Considered in Proximity Cdteria !

Case Circumferential Flaw Axial Maw

A Yes No

B Yes Yes

C No Yes

.

~

2.1.1 Case A CircumferentialFlaw-No AxialFlaw
.

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):

Leg = L1 + S + L2 + 2Aa

I

' *

5

,

, ,, # -.
"
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i where: L1 = length of first circumferential indication NEDC 95-14/MMCH 2.4
L2 = length of second circumferential indication

SHEET IO I 40S = distance between two indications
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 2-2c). j

i
?

L1egr= L1 + 2Aa
L2g= L2 + 2Aa ,

!

2.1.2 Case B: Circumferential Flaw - Axial Flaw |
i
,

This case applies when both a circumferential and an axial flaw are being considered. ;
2Figure 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): i
I

Tg= L1 + S + Aa i
!

where: L1 = length of cirrnmfarential indication !
S= distance between the circumferential tip and !

axial flaw, ,

,

and the limit load effective axial length is (Figure 2-3b):

I

L gr= L2 + 2Aa ;e
|

where: L2 = length ofaxialindication j
!.

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: -

L1egr= L1 + 2Aa (for circumferential flaw)

L2 gr= L2 + 2Aa (for axial flaw)e

'

6
.- ;
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2.1.3 - Case C: No Circumferential Flaw - Axial Flaw NEDC M -MI4TTACH 2.4- |

SHEET iI w 62
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. ;

!

I

i

2.2 Application of Limit Load Effective Flaw Length Criteria J

:

|
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 f
example, using the O' azimuth as the starting location for a circumferential weld or plane, |
the general procedure would be as follows: |

|

Moving in the positive azimuthal direction, the first indication encountered is |.

indication 1. |

t

The next indication is indication 2. :.

!

. Apply proximity rules to the pair ofindications (' dications I and 2). Combine the |m

flaws if necessary (L1 + L2 + S + 2Aa). If the flaws are comb *med, the r=*ing ;

flaw becomes indication 2.'

.

|

. Cantinne along positive adamthat direction until the next imlicatian is !

.ncomtera. This secomes indication 3. |
!

!

.- Apply ywaindiy rules to indications 2 and 3. Ifimlication 2 is a combined flaw, do j
not add an additional Aa, since it is included in the limit load effective flaw length !
previously determined. !

,

C4= proximity rule evaluation until all indications along the subject weld or i
.

plane have been considered. l

.< !
-

!
1

|
|

!

*

.
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The preceding section of this report described the determiration oflimit 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 differential pressure and dynamic (seismic).
|

'Ihe dynamic loads consist of a horizontal shear force and an overturning 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

fonction ofits 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 I

pressure stress on the crack face is negligible. Because of the inherent ductility of the

material (which will be dim =1 in Section 3.2 of this report), residual stresses and other

secondary stresses do not arTect 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 infonnation 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 j

the weld designation and relative locations in the shroud. Table 3-1 shows the calculated j
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.
,

.

,

'
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| Table 3-1: . Dynamic Bending Stresses at Shroud Welds SHEET M Wk
i
! -

i . Weld Moment. (in-kip) Stress. (ksi)
| Designation Upset Faulted Upset Faulted

j 'HI 7.60x103 1.52x104 0.18 0.37

! H2 1.01x104 2.02x104 0.24 0.49-

j H3 1.04x104 2.08x104 0.28 0.57
i H4 1.49x104 2.98x104 0.41 0.82
! HS 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 5.22x104 1.04x105 1.54 3.08

i

Table 3-2: Pressure Differences
i

) Pressure Differences (psi)

i Component Normal / Upset Condition Faulted Condition

! Shroud Head and 11.25 30.3

{ Upper Shroud
; Core Plate 23.71 26.7

Lower Shroud 31.21 54.0

The stmetural 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 ahroud. 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 Section 2.2, of all the flaws at a cross-section. On the other hand, the
'

''

IHM 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 levels at welds H1,

H2, H6B, and H7 are such that no significant embrittlement effects are expected.

Therefore, only the limit load approach was dsed at these welds. The technical approach

for the two methods is desented next.

|
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The shroud material (austenitic stainless steel) is inherently ductile and it can be argued

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

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

overseas plant having higher fluence (8x1020 n/cm2) 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 K cI cowege=&gto

the materialJ c-I
.

3.2.1 Determination ofKIc
!

The KIc for the overseas plant shroud was approximately 150ksi8n'. 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 showImax values well above the J c, confonig that there is loadI ,

capability well beyond crack initiation (See Figure 3-2).
,

Also, for cLuAmnial flaws K c is divided by ASME Code safety factors: 2.8 forI :

normal and upset condition stresses, and 1.4 for faulted condition stresses. K c is divided jI
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 ofma,JEide lower and the

- M +ad fracture toughness is comparable to that ofthe unirradiated material.

Therefore, for those locations only the limit load analysis is used.
.

3.2.2 LEFM Equivalent Flaw Length

A consideration that applies only to the fracture machanics 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 exceeds 2Aa +

2t, they may not be considered totally indapaadent ofeach other. That is, the flaw tip

stress intensity factor may be affected by the presence of the adjacent flaw. This can be
1

&
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i accounted for by using the finite width correction factor for a flaw in a finite plate. For a |
through-wall flaw in an " infinite" plate, the stress intensity factor is: g qg.;hTMCH 24- !

K = oJ(na) SEET M ' W 12.

For a finite plate, the K value is higher as determined by the finite width correction f
factor, F (Reference 3-4). In this screening evaluation it is assumed that the plate is i.

" 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 perpandimi- distance between the planes is less than 3.0 inches. All flaws are j

considered to be through-wall. Therefore, indications on the inside and outside surface
|

shouk' 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 desenbed in Section 2.0. Uncertainty in sizing may be ;

incorporated into the LEFM flaw length by adding the ures. 4y to each end of the flaw.

Thus, An in the next paragraph di==== ton is changed to (As + U).

As seen in Figure 3-3, if the width of the plate exceeds 2.5(L1 + 2Aa) (or a/b less than i

0.4), then there would be no interaction due to plate end edge effects. If this same
;

condition is applied to 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
Itwo separate flaws. Ifhowever, 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 3Sm. 'Ihe

Sm value for the shroud material (Type 304 stainless steel) is 16.9 kai at the approximate
'

. normal operating temperature of 550'F. -

.

' ' 15
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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. qq g ;

3.4 Shroud Thickness Considerations

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 ofgreater 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. .

)
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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.

.

.4.1.1 LEFM Analysis

The total axial stress at weld H6A is 1.34 kai for the upset condition and 2.91 kai 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 mathmia, the conservatively ,

estimated irradiated material fracture toughness K cI value of150 kaid was used.

Applying the ASME Code safety factors, allowable K values of ~ 54 ksid (upset) andI
- ~ 107ksid (faulted) were obtained. The allowable flaw size was calculated using the I

following equation: )
,

Kr = G.c](na)

where G is a curvature correction factor as defined in (Reference 4-1), a is the totalm

axial stress, and 'a'is the half flaw length. Th' bending correction factor G is neglectede 5 4

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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| 4.1.2 Limit Load Analysis SHEET 26 y 4-o
.

a i

{ A through-wall circumferential flaw was assumed in this calculation. b limit load ;

i calculations were conducted using the approach outlind in Subsubarticle IWB-3640 and

j ' Appendix C of Section XI of the ASME Code The flow stress was taken as 3Sm. The.

j S value for the shroud material is 16.9 kai at the approximate normal operatingm
temperature of 550'F.

The stresses and rilowable flaw length for the limit load analysis are shown in the table i

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 AHowable Maw I.4agths at Shroud Welds I

:

AxialForce Stress (ksi) Bending Moment Stress (ksi) Allowable Flaw

Weld Upset Faulted Upset Faulted Length (in)
,

.H1-H2 0.35 0.94 0.18 0.37 423 I
l

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 0.41 0.82 386

H5 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
.

e

!

*
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4.2 Allowable Axial Flaw Size
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4.2.1 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 oflength 2a in the shroud, the applied stress

intensity factoris given by:

K = M *a6 *M

where M is the curvature correction factor given by-

M = [1 + 1.61a2/(Rt)]o.5 (from Reference 4-2)

In the above expression, the allowable flaw length 2a can be detennined by equating the

calculated K to the fracture toughness of150 ksiM. The hoop stress for the faulted

condition is 1.79 ksi; the ASME safety factor of1.5 is applied and the result is used in the

previous equation.
,

The allowable flaw length was conservatively determined to be 2a = 85 inches above the

core plate.

4.2.2 Ilmit 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:

/oh" of (M * SF).

where M is a rcrvature correction factor as defined above, ar= 3 Sm is the flow stress, SF "

is the safety factor (3.0 for upset conditions,1.5 for faulted), and ch = 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 limitino 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:

C CircumferentialFlaws

- H1: 423 inches (limitload)
- H2: 420 inches (limitload)
- H3: 393 inches (limitload)
- H4: 386 inches (limit load), 235 inches (LEFM)

- H5: 368 inches (limit load),168 inches (LEFM)

- H6A: 360 inches (limit load),145 inches (LEFM)

-H6B: 349 inches (limitload)
- H7: 323 inches (limitload)

*

e AxialFlaws
.

-H1-H2: 330 inches (limitload)

-H3-H6A: 85 inches (LEFM) .

- H6B-H7: 167 inches (limitload) -

A conservative approach in developing the screening mie is to include both the LEFM and

limit load analysis. For circumferential flaws, LEFM provides the limit on LEFM
0equivalent 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 itselfis not sufficknt, since there could

be several flaws (each less than 145 inches) in's circumferential riane that cumulatively

add up to greater than 360 inches (the allowable circumferential flaw size based on limit '
,

..f
.~ x.. -
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{ load analysis). Thus, the sum of the effective flaw lengths, as determined in Section 2.2,

i 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

i lengths cannot be more than 360/4 = 90 inches in any 90 degree sector of the shrond.

This is a conservative restriction that assures that long continuous flaws are not j
admissible. |

i,

The approach used here for the 90 inch limit for circumferential flaws is to assume a

template with a 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 =Wa*ad 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

=j= =st 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 allowable 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 flawlengths.

:

'
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Figure 5-1: Schematic Blustrating Cumulative Limit Load Effective Flaw Criterion

for a 90' Sector

.

27
.

9 .

. .r e,-



,

.. _ _ _. _ _.. _ _. _. _. _ . . - - - _ - - _ . _ ~ _ . _ _ - - - - - . - - - - - - . - - - -

I
i

| GENucinarEmrgy GENE 1231741293-

; M2 |
! NEDC96-191 ATTACH 2.4 |

6.0 SUMMARY.0F SCREENING CRITERIA-

SHEET 32 g 4o ,

4

The screening criteria are schematically shown in Figure 6-1. The first step is to map the

flaw indications observed by IVVL Next the proximity rules are applied to the flaw map

to develop limit load effective flaw lengths. The results of the limit load effective flaw - l

lengths are also mapped.
q

For axial flaws, two neighboring flaws must be summed if S < 0.75(LI + 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
1

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 H6.L

i
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7.0 COOPER FIELD HISTORY
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4

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.
,

Table 7-1. Cooper Field History

COMPONENT DATE DESCRIPTION

Instrument Line In6 Leak detected in 2-inch 304 S/S ' strument line. Leakm .

located 1/2-inch from safe end to pipe weld. 3/4-inch !

circumferential crack detected. Cause: IGSCC in weld
HAZ.

Main Steam Line 10n6 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:
Mannr=c+>=ing defects.

'

ResidualHeat 2n7 Failurein 1-inchRHR drainline. Cause: Fatigue.
Removal Drain Line
Feedwater Sample 207 Portions of 3/4-inch 316 S/S feedwater sample probe
Probe found broken ofE Cause: Transgranular SCC eM=W

with chlorides; cyclical vibration may have accelerated
failure.

Control Rod Drive 4n8 Failure ofAlloy X-750 CRD spud finger. Cause:
Spud Mechanical overload.
Steam Jet AirEjector 11n7 Holes detected in 4-inch carbon steel elbow. Cause:
System Elbow Either pitting corrosion or erosion corrosion.

PositionIndicator 1975 Leak detected in 3/4-inch 304 S/S indicator tube. Cause:
Tube T =eMn= out ofnon-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 shmk to head radius of the CRD

-

cap screws. Cause: IGSCC assisted by crevice and j

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. I

Cause: IGSCC in creviced region.

:

'

30
.

-, .- t - r - - ~ . ,



. _ . _ . _ . _ _ . _ . . . _ _ . . . . _ . . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

:

) GENacient Emrgy : GENE.5231741293

i. m2

~

.0 Cooper Materials / Chemistry Shroud Evaluation NEDC'fS-19i Ana 2.4-A

WEET 36 w 404
; A.1 Water Chemistry
i
*

|

| 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

j averaged 0.27 pS/cm. There was a dramatic condu.,dvity improvement during the third ,

[ cycle where the conductivity decreased to 0.142 pS/cm. Since the third cycle, .
'

conductivity values have improved and were excellent at approximately 0.10 pS/cm during
1

; the last three operating cycles. Although Cooper is characterized by some of the best j
: water chemistry in the BWR fleet (noting that Cycle 16 conductivity is somewhat higher), )1

! there were several documented early water a==4y transients experienced at
|

| Cooper (1): |
-

! )
i 1. August 29,1974 - Cooper reactor water conductivity reached 5 pS/cm and ;

pH decreased to 5.5 during shutdown due to a condensate demineralizer resin j
-

\

| intrusion (Cycle 1).
i '

"!
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 pS/cm

and pH decreased to 4.8 at power due to a RWCU resin intrusion (Cycle 1).

4. July 2,1975 - Cooper reactor water conductivity reached 12 pS/cm at power

due to a condenser tube leak (Cycle 1).
|

|
-

5. February 21,1976 - Cooper reactor water conductivity reached 4.3 pS/cm

and pH decreased to 4.9 at power due to a PM resin intrusion. Chloride

was also measured at 48 ppb (Cycle 1).
,

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

pH decreased to 4.9 at power due to a suspected resin intrusion. Chloride was j

also measured at 50 ppb (Cycle 1). j
,

!

.
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7. February 25,1977 - Cooper reactor water conductivity reached 1.1 pS/cm

and pH decreased to 5.6 at power due to a suspected resin intrusion. Chloride

was also 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 av=i-i in various other laboratory studies (2-4)

and it is evident that a significant decrease in crack initiation time is ar=+ed with '

.

increased concentrations of certain deleterious anionic impurities, in particular sulfates and
'

chlorides. For creviced BWR components the strong correlation of SCC == aptibility

with actual BWR plant water chemistry history has been documented (5). $

A.2 Shroud Evaluation

'Ihe 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 pS/cm)- 41/51 highest. Shrouds in -

BWRs with lower 5 cycle mean conductivity have cracked.
,

.

2. Total mean conductivity (0.152 pS/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-line years have cracked.
:

.
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4. Eatimated peak fluence (8.4E20) - 2/51 (based on D-M 1992

SHEET 37 y 4o
calculations). Shrouds in BWRs with significantly lower estimated peak h=aca.

have cracked.

5. Shrouds fabricated out of Types 304L and 347 stainless steel and Cooper's |
shroud's material ofconstruction, Type 304 stainless steel, have cracked. It

should be noted that all Type 304 stainless steel shrouds iaWad to date have

revealed cracking.

|

6. Shrouds built by Rotterdam, Sun Ship, P. F. Avery and Cooper's shroud's

==anf=@lrer, Bingham Willamette, have cracked. .

Based on the experience of shroud cracking in BWRs with relatively good water chamintry

quality and at low fluence locations, independent of ==anf=eleer, material of construction
,

and relative age, future cracking in Cooper's shroud cannot be mied out. |

*.

*

*

.
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Table 1. Cooper Water Chemistry History gggy 39 y 40

;

Mean Value
Conductivity Chloride Sulfate I

Cycle uS/cm _jgitt_ JtDh_.

!
I 0.204 31.72 j

2 0.338 30.65 {
3 0.142 31.04 |

>
4 0.119 30.04 1

5 0.135 30.07'
6 0.172 30.00 )
7 0.210 30.00 |

8 0.140 3D.00 |
, 9 0.126 30.00

10 0.170 10.14

11 0.149 7.41

12 0.117 1.81

13~ 0.093 0.88 1.99

14 0.094 - 1.70 3.00

15 0.096 1.98 2.60

16 0.123 3.77 4.71

.
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