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NSD531293
November 17, 1993

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555 |

Cooper Nuclear Station
NRC Docket No. 50-298, DPR-46

Reference: Letter from K. A. Commaughton (NRC) to G. R. Horn dated August 10,
1993, "sShipment of a Cooper Nuclear Station (CNS) Reactor Vessel
Closure Stud to Brookhaven Natiocnal Laboratory"

Gentlemen:

The District shipped Reactor Vessel Closure Stud No. J4 to Brookhaven National

Laboratory (BENL) for examination per the reguest in the reference. As part of ,
their study, BNL has reguested a copy of documentation resulting from the

ingervice inspections performed on this stud by the Nebraska Public Power

District.

Accordingly, attached is a copy of the following relating tc the inspection of

|

|

|

i Subject: Inspection Documentation for Reactor Vessel Closure Stud
|

|

’ Stud No. 14:

|

1) Procedures
MIUB-WB12, Revision 1 Ultrasonic Inspection of Pressure Retaining
Bolting Two Inches or Greater in Diameter
GE-UT-307, Revision 0 Procedure for Ultrasonic Examinetion of RPV
Closure Studs, with FRR Numbers NPPD-91-16
| and NPPD-91-35
\
| 2) Examination Calibration Linearity
\ Data Sheets Data Sheets Data Sheets Exam
|
D-018% C-001 L-010 0o UT Exam, MIUB-WEl2
i D-386 C-069 & C-070 L-015 & L-00B 600 UT Exam, GE-UT-307
D-396 C-071 L-007 5 MHZ 0¢ UT Exam, GE-UT-307
i D-400 c-072 L-008 10 MHZ 0c UT Exam, GE-UT-307
! D-51% C-0590 L-006 10 MHZ O¢ UT Exam, GE-UT-307
3) Document
GENE 527-012-1052 Nondestructive Examinations of Reactor

|
l
l
| Pressure Vessel Closure Studs at the Cooper
l Nuclear Station.
P
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The attached information is not considered proprietary in nature. If there are
guestions about the attached information, please call.

VicePresident - Nuclear

/dls
Attachment
ot Regional Administrator, w/o attachment

NRC Region IV
Arlington, Texas

NRC Resident Inspector, w/c attachment
Cooper Nuclear Station

Brookhaven National Laboratory

Attn: Mr. Carl Czajkowski

Isotopes and Special Materials Group
UpTon, New York 11973



GE Nuclear Energy

ULTRASONIC EXAMINATION OF BOLTS OR CLOSURE STUDS ORRPV NUTS
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CLOSURE STUD EXAMINATION DATA SHEET

v

STEC coPt R NudlzaR STATN OPS.. EXAM. SHEET NO. _2-F8¢
unr B9 B ISL CAL SHEETNO. €-96F C-ere
EXAMINER/LEVEL e Bl DATE - 25-91
- TRRBNFPD 911G
PROCEDURE/REV, GE UT-30 Revie  neeD SI-35 EXAMINER/LEVEL ~yA
2 :
SCANNING SENSITIVITY 80% THECAD Roll MATANGHSS sTUD IDENTIEICATION 1P RA- Bil- 14
COUPLANT D€ My WATER EVALUATING SENSITIVITYSSK THREAD ok Mh/ TR €0 dBs

STUD TEMPERATURE

59 oF

THERMOMETER S/N

14990

STUD CENTERING CoutAr HEionT 2
DUE R (oRY o 11 EXTEMS 10 ETER

Hole

Sean Parns dor Fouoweo Pen Prossoves.
INDICATION RECORD: Examm Oter Oue¥ To Sove Lroraatsons.

e Max Metal Size of Darom “0* Ax Vesse, "0"
RAD= D= AMP Path Indication
b X" r"?:xDAC - ‘l.r;cgces 20% DAC 10 20? DAC»“ Comments
- - i ' -
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Include Sketch if Applicable
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@’ CLOSURE STUD EXAMINATION DATA SHEET

SITE: OPSL _ EXAM. SHEET NO. ~&2--75¢

| d ¥ BiSL CAL SHEETNO. __C-077/
UOPER vEiy AL TATion

fexaminer/Leve __W_ue__ DATE U S TL

Fag * KPPD -4
PROCEDURE/REV. (é-of}ﬂ} _Q_!E:.ﬂ.t'_k_ EXAMINER/LEVEL me_ﬁm/.t_lﬂﬂa_gu)_

SCANNING Sensmvity L' 5M! k0 g8s STUD IDENTIFICATION ~ Eb) - v L7
COUPLANT Emud. [ Jat EVALUATING SENSITIVITY €O dBs
STUD TEMPERATURE _ké of THERMOMETER S/N 14%¢ .
INDICATION RECORD:
EQHOH
Max Metal Size of
RAD= = AMP Path indication
o o % DAC Inches 20% DAC 10 20% DAC Comments

% LL Q&ucw [umufggg

j
|
! /
i

|

Include Sketch if Applicable

2 F il 2065
Reviewed by 7 & oL - WP 15 ENGINEERING ML_
SNT-TC-1A Level )

A

AN B REVIEW I\ DeTr




CLOSURE STUD EXAMINATION DATA SHEET

SITE:

TAT =

EXAMINER/LEVEL &ALL._W_T DATE _2/-24 -2
NPPD- % -1

OPSL EXAM. SHEET NO. __ -2~ oo
1S CAL SHEETNO. __C -e22

PROCENURE/REV. GE-wT-30F /o /FRECK#2D-2/- X5 EXAMINER/LEVEL JWPIIN OQuiEy
v
scauninG SensmviTy (_iGewe 76 dBs STUD IDENTIFICATION £R4-BG/- ) runy 32 , 2 riey R
COUPLANT _DEMIN. MWATEL EVALUATING SENSITIVITY 90 dBs
STUD TEMPERATURE 4 OF THERMOMETER S/N 1490
INDICATION RECORD:
Location ]
Max Metal Size of
RAD= D= AMP Path Indication
e x" % DAC Inches 20% DAC 10 20% DAC Comments
No KREC mw IIONS

/

/

—t

include Sketch if Applicable

Reviewed by: : / M A -ok-pr mumw___ﬁ“%

SNT-TC-1A Level lll

T
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CLOSURE STUD EXAMINATION DATA SHEET

SITE- CODLER NUCLEAR STATWN joprs..

EXAM. SHEETNG, _~O-57F7

1S CAL SHEETNO. (L -©5¢
ExaminerR/LEVELSENT C.CEREBBERGER /IT  pate M=2D AL
BT 207 JOJERR: NOPDY &5 Auosts Ousiey /1T
PROCEDURE/REV.(R - - . EXAMINER/LEVEL
SCANNING SENsTvITY Qllo dBs sTup ipenTiFicaTion SEE COMMENTS RELDW
couPLANTOEMIN. WATER EVALUATING SENSTVITY _ Q0 dBs
STUD TEMPERATURE &S oF THERMOMETER S/N 14 .
INDICATION RECORD:
Location
Max Metal Size of
RAD= = AMP Path Indication
o v % DAC tnches 20% DAC to 20% DAC Comments
O° o m#z T

NO MQEQ‘&\E_MM_ B- -

| | "

| /

| e

; /\///

.l o~ A

i ~

\ // .

| J

.

|

)
o 1 |
@‘ adifasecn include Sketch if Applicable
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e ~omve
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GE Nuclear Energy

COS. NO C’OO/

U.T. CALIBRATION DATA SHEET oswo_L-o0y C>79)
L-O 10 (o-r97)

PRSIy 7. 21 %, 7> G R—
- wmmdwdﬁ_ EmAnE el LEVEL “’/4
et SERAL 90, S Bl MAKENSOGEL: T BAANSONICS D BONIC/AKE O KEASSLIZ oOen LK LEK-7

CrwOnTEC 130
N m:;m TRANSOUCER SATE FREDUENCY  TRAXSDUCER TYPE: EDOE TYPE
ETTRAGHT BEAMADNG WavE DO Du O 125" D 010 WELAAMIC SINOLE ELEMENT 0 STANDARD WEDGE
) 48" TTRANE WAVE: e DM 08 NGS” J.-... D CERAMIC DusAL ELEWMENT 0 SPETIAL WELGES YPE
O 80" TRAKS WAYE. O oa  DeXLe Daswu Domer i [,
O OTHER oA DOTMER O 8.0 M
LT 7T =T — 0 10.0 W CALCAR ATED BEAM ANCLE.
= © OTHER al‘-__z__
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LG -
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STUD UT CALIBRATION DATA SHEET

L- o5

Site ‘CQ&ELLJ&LM_SLLM‘J_:____ opst BISL

FRE*QPPD-S). 1L
Q____wPpd G1-36 Calibration BlockNo. ['8)S Cac. Sro oo, lib

Procedure No

€-07-%0 Rev.

Date _L/-2Y -2/

Examiner

Recorder

Calibration Sheet No.

C-0ef

Exam $M¢1 ..L LD-25F9 Tumeirs

-39/

Equipment Data

Couplant Cal. Std. Temp. Q!Ll 1450 ‘{A' oF
\ 3 ASNT Level = ZZ_
/R ASNT Level ~/R

Instrument Mode! No. PSR -TS Shoe No wlA

Instrument Serial No. __21459 - 21§35 Cable No. Rb- 114 y N

Transducer Size .26 ~ Freguency 5 MHZ

Transducer Serial No. 2036 % Beam Angle . ca it

DAC Curve: Range0~511 0- 1008 Other [
90
i " l\]mu 9A~,jw
80 ; —1; {
70 | “
o0
50 | ’
40
30
20
10 |
|
0
0 1 2 3 4 5 6 | 8 9 10
0 1 2 3 4 5




to

Gain Increase For

Gain Increase For in

(] - in

Calibration Sheet No.

C-%¥

initial Cal. Time &/ Y5 _4-2v-9/

Periodic Checks: Last
Time Value Data Sheet
_egre FoR _D-

Final Check:
— 330 RS-
Ampiitude Linearity Check -
{Made Daily) -+ ol Linearity
- {Made Daity)
100%FSH % FSH 50% —_— % FSH B0%FSH (32-48)
90% ~ Sl 80% (16-24)
e &0 & -
80% 30% + 6db (66—96)
0% 2 0% ° +12db (64-96)
0% ~
Instrument Setting:
Equip. Data — Straight Beam Start Finish
For Linearity Checks L
Attenuation 3" <¥
TIW.2 / Sweep Z‘.:! & ZE:Q (&
Transducer Data- Detay 9313 7233
Serial No g “Scanning Gain sF sr
Beam Angle / Evaluating Sain Py P
Filter Position
Size / Freq. R | EL2EL FIrEe
Rep Rate ST
hoe No CableNo. } ALTE A
Damping AT e AvTe
Chegt Made By: Rei
ra “For Zone L/8 1o L/4
Reviewed by: _# ./' P @ 2.0c-57 Elald db Change for /AR X
SNT-TC-1A Level ill
{
KOPD 15 ERGUEERING M—‘“n LML %’MI é t‘.’—s
AN B ROVITW m DATE Page 2 of 2
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STUD UT CALIBRATION DATA SHEET

h-oO0F
Calibration Sheet No. c-o0
_ Exam Sucer sk, 0357 7amoecs

Sae (l SOPER Jmu. Suxuu OPSL IS D-39/
Procedure No. {2€- OT- 267 Rev. ““w»:mg Caibration Blook . £S (ay, o ole. 10
Date _lé\if_'_ZL —~— Couplant L.ELU...%A!L‘: Cal. Sid. Temp. Sld 1440 J¢4 oF
Examiner 3 s : ASNT Level T Z_
Recorder N ~/A ASNT Levei e d »
Equipment Data instrument Model No gsL- 28 Shoe No. __RIA

instrument Serial No 21830 Cable No. 6" 114 w'

Transducer Suze B Freguency i MHZ

Transducer Serial No. Boaes

BeamAngle __F80 (0* Sucae o

DAC Curve: RangeO—501 0- 100 Other (7

A rlyﬂ "

'B‘one»}

e e T ——

e S S—

—————h

-

—

page | of 2




Gain Increase For to

Gain Increase For

Calibration Sheet No.

C-o020

Initial Cal. Time /%6 R

Periodic Checks: Last
Time Value Data Sheet
ooy _Fo&X L-25/

in

o

B in

/

Final Check:
233/ -2 5-F/ .
Amplitude Linearity Check .
{Made Daily) Control Linearity
(Made Daily)
100%FSH % FSH S0%FEeA______ % FSH BO%FSH -6db (32--48)
80% R AO% T e 80% -1246_______ (16-24)
-y - .. sta - ”
. g o 40% + 6db {64--96)
W * 0% 7 e 20% +12db 164-96)
0%
Instrument Setting:
Equip. Data — Straight Beam Start Finish
For Linearity Checks
Attenuation L& L& =
11W-2 / Sweep 1.5 1 qs4 1SJ qg‘
Transducer Data: Delay 1.2 Az
Savisi No. A *Scanning Gain
G = " %3
Beam Angle valuating Gain e LB
. s Filter Position Fieeo Finen
Rep Rate "
Shoe No — Cable No. o 1 Au“ Am
amping F
Chephk Made By: : [,.):f Qe
aea Use Dee
“For Zone L/8 10 L/4
Reviewed by & 7 W E-e.pr ~/9 db Chaunge for a2 /A4 X

SNT-TC-1A Level Hi

10 T Y EES

KPP 15 ENGINEER

AN B ROATW! DATE - 2 of ¥
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STUD UT CALIBRATION DATA SHEET
L-oop

Calibration SheeiNo. . & =2 77

Exram Sueet ). 2-352 720;0‘&#

Site oF LLLEAL ru?:mr ol OPSL BISL
Procedure No. LE-OT- 30T  RevQ____ LPPD-%1-35  Calibration Block No. CJ_S.Css.ﬁm._J_-__u.\-____
Date _LI-3¥-9/ Couplant (ﬁ&k&l&ﬁ&“mal. Std. Temp. olw 1440 b °F
Examirer ‘ L ASNT Level _Z=
Recorder u““" Ewis ASNT Level L ;
Equipment Data instrument Model No. __ LD S~ 49 Shoe No. o1&
instrument Serial No. _ 212151 Cable No. __Rb: SR L'
Transducer Size 6" Frequency 5 MHz
Transducer Serial No. & 11 0441 Beam Angle O

X NOah Jirrperwt BETWEEN <4 FAGELGT AN WATER RS DEMvsERTEY
TO THE ANIT S iy

DAC Curve: Range0—~50_1 0—10L7 Other 30 O- 10 bw. = 50" e

X
gngcﬂula’ 13

[ “A‘. ‘JOI!—N

l

P‘K‘)

“b hloi_g

page | of




Calibration Sheet No. L-0w
Initial Cal. Time _ Qo010 /HW/~39-F¢

Periodic Checks: Last
Time Value Data Sheet
Gain Increase For 4 i —
Gain Incr 2 FOI’7“U,_T/:/ n #_ /

a—

e se For {e] . - /‘//A

Final Check: _
0330 17 =24 0'3)f

Amplitude Linearity Check
{Maae Daily) Control Linearity
{Made Daily)
10C%FSH _________ % FSH 50% FSH FSH 80%FSH —6db (32
80% 7 e 7 . ——n 80% ~12db (16-24)
- 40 o ol = " W
go% 2 P T e— 0% > e (64-96)
70% - 20% 20% +12db (64—-96)
% -
instrument Setting:
Equ'p. Data — Straight Beam Start Finish
For Linearity Checks
Attenuation 5, [
11W-2 Sweep 1.4¢ .45
Transducer Data: Delay .26 226
Serial No. *Scanning Gain Lo Lo
Beam Angie % Evaluating Gain 50 S
i - ‘ Filter Position Fiven Fieen
Rep Rate s
Shoe No. Cable No. —_______ ’ brgco Fisco
, Damping A\ N
Chec - . ‘ . ‘
7 Reost . Des Dee

*For Zone L/8 to L/4

Reviewed by: 7 & M /2 -0l ¥/ b _ab Change for 1 x%

SNT-TC-1A Level ill

mnammt- one QA REVIEW 4 = w /25T
!u!‘w ’th

AN 8 ROVEW DATE




@ STUD UT CALIBRATION DATA SHEET
. L-cof

Catibration Sheet No. __C.~ S 2&
Exam Sigsr wlo. L. %00

Site ops) @St
Procedure No. S#-¢7- 30 & Rev. &_FXK "wpmo -2+-35" Calibration Block No. SASCAL. STD Mo ll€
Date 22 2¥-F/ Couplant PEMES, eATEL Cal. Std. Temp. S /420 z_q OF
Examiner < ASNT Level I
Recorder L CPITH  QUSLEY ASNT Level I
Equipment Data.  Instrument Model No. XEMTXEMMEK SL-JF  Shoe Ho. N/
Instrument Ser.al No. Lz Cable No. ___L‘M )
Transducer Size .So Frequency 1.0 MHZ
Transducer Serial No. _E/6E5Y Beam Angle oo e

DA : R 0-501 0-10C7 Other B
C Curve: Range 5 0 r 00 7Y = £0°

90
80 *_.RO_JAM
70 | \
1 \

60 |
50 St

|
40 -— —- X ‘A" NeTeud

\ .
\

o

L Jj Te——
P
»®
/d

o
o
N
()
D
m

Page /_of 2




C-072

Calibration Sheet No.
Initial Cal. Time 2045 1293
Periodic Checks: Last
Time Vaiue Data Sheet
Gain increase Fuor to = in
Gain Increase For ________t0 = in
Gain Increase For to - in
-—
Final C .
o3 L- 0
Amplitude Linearity Check
{Made Daily) Control Linearity
(Made Daily)
100%FSH ______ % FSH 50% FSH FSH 80%FSH
90% . ———— . s— - 4 e ———— i m L

N
go% ~ %0 <A ;0% "
o ~ . _—
-

(64-96)

Equip. Data — Straight Beam
For Linearity Checks

1TwW-2

Transducer Data:

Serial No /

Beam Angle
A
Size Freq.
.. Cabie No.

Reviewed by # / W ‘E-ok-g/

SNT-TC-1A Level! lll

Pl e

NP 151 ENGINFERING

AN 1 REVIEW

(64-96)
Instrument Setting:
Start Finish
Attenuation 90 m 9 65
o 9.8 2.86 |
Delay 9 75 9. 2§
*Scanning Gain 9¢ B

* Evaluating Gain | 9 m 76 48

Filter Position

FIxep FIXED |
Rep Rate AQTO- ! 10.
Damping Zu. WA
Reject AL N M IK

“For Zone L/8 1o L/4

e dbChange for 2 X

mmn%:g:‘ - - DATE 4/ BT T

Page of




) STUD UT CALIBRATION DATA SHEET

Z - OO¢
Calibration Sheet No. c-ofo
DATA SHEFY weo D2 -577

Site Wﬁ%_ orsi Kisi
WPPD SN,
Calibration Block No. CINS -C AV STD-NO o

Procedure No .éf -OT- 21 Rev.©, _RFPp- S1- 36

Date \\-25-Q\ Couplant TDEMAN\WATER  Cal S1d Temp. 14~ 7 SIN 1944 oF

Examiner XENT C. CFrQETSRERAEN  ASNTLevel oL
Recorder SN SOUSAEY AsnTrewe XX

Equipment Data instrument Model No. .S.YS;\.AS.\;LB____ Shoe No. _INA

caieto. BB-%5Q | L. BT

Instrument Serial No. &\ » \c&q

Transducer Size o> Frequency 102.0O

>
Transducer Serial No. EMQ&L__ Beam Angle &)

DAC Curve: Range0-5(_1 0- 101 Other %

- -1\0 2
90
id ;D"Ncm\-\
: N
60 \\
50 \e‘ 'NO

N
20 \
]
10 },\x‘\_
T S =
4]
0 1 2 3 4 5 6 7 8 9 10
0 1 2 3 4 s




Calibeation Sheet No. C -o¥o
Initial Cal. Time 245

Time Value Data Sheet

Gain increase For 10 = in

GainincreaseFor ____ 1o = in /
Gain Increase For 0 = ' in

e

Final Check: :
2352 . 7P -
Amplitude Linearity Check
{Made Daily) Control Linearity
(Made Daity)
100%FSH ________ % FSH 50% FSH FSH
°0% > 4 -
N
80% - 40 - = 30% o
0% “ < - 0% ©
% -
Instrumeni Setting:
Equip. Data — Straight Beam Start Finish
For Linearity Checks .
Attenuation QQ !E 9 Q 5 E
g
1IwW.2 Sweep OO L.OO
Transducer Data: Delay 1.1 5 41 5
Sevisl No. i Q0dB | Qode

Beam Angle M *Evaluating Gain 9 l s E 9 ! : E
Frea Filter Position EAXED Eu ( Ex
Rep R EB SC -
Cable No. e ‘ -—-ﬁm——
Damping | K l ‘! I | |
Rej =
o OFF CEE

o’ o ‘For Zone L/ to L/4

r2-22. Sy
Reviewed by W / M FTEERP & _ab Change for 2 X

SNT-TC-1A Level I

Size
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GE Nuclesr Energy

ULTRASONIC INSTRUMENT QUALIFICATION

Mig: KrawuTkamER Uinearity Sheet No. L-00&
Instrument Serial No: Q0199
R woL 38 Procedure No.:Ge-Apm-ioer Rev. !  FRR wlA
-~

SCREEN MEIGHT LINEARITY CHECK

Fa.do'"
ll-’,:\" SCREEN MEIGHT LINEARITY CHECK

& FSH SMALLER SIGNAL * C"y S FS4 SMALLER SIGNAL *
S FSM LARGER SIGNAL ACTUAL LIKITS % FSH LARGER SIGNAL ACTUAL LoWIIS
100 S0 45 - 85 100 56 45 - 55
80 | nla 40 - 50 $0 Nla 40 - 50
80 ! 40 35 ~ 45 80 40 %% - 45
70 | NIA 30 - 40 70 N/A 30 - 40
60 , 2y 25 - 3§ 60 2\ 25 - 35
50 | 28 | 20 -30 50 26 20 - 30
40 ‘ *a 15 - 25 40 20 15 - 25
30 s 10 - 20 30 15 10 - 20
20 ' |0 5 5§~ 15 20 1o 5§~ 15
EME SEALES SMAL BUET BT VTR PR OF TIE LARGES Sanas N BRALLES SR BWET BE WITHIE S0 B THE LARGES SaReid
WITHE A% P WEE O PN

AMPLITUDE CONTROL LINEARITY

AMPLITUDE CONTROL LINEARITY

@8 CONTROL I

INDICATION SET AT i B CONTROL 1 INDICATION AT FEM INDICATION SET AT i INDICATION AT FEM
% OF Fix | CHANGE | acruaL | wumms % OF FEH | CHMANGE ACTUAL |  umms
80% | -6dB | yp |32-48 80% | -6dB | 4o |32-48
- - & 6 -~ 24
80% | -12dB | g0 |16-24 80% | -12d8 | 20 |¥6-2
40% | 46dB | Qo |64-98 40% | 46 @B ge |64~ 96
20% | +12dB | qo |64-96 20% | 41248 | Bo |64-66
EQUIPMENT DATA FOR LINEARITY CHECKS EQUIPMENT DATA FOR LINEARITY CHECKS
Biock identilication: CAL-WULY~00! Block identification: S AL- LDUAN-0OI
Transducer Date: Tranaducer Data:
Serial No: fN2205 Size: .Soe SeraiNo: (N22005  sae: 500
Beam Angle: __43° Freq: . &:25 M¥z | Beam Angle: 43°® Froq: £:%5 MAZ
oA <o —Z 16-1-9
i ! i DATE
. 2 (/ oI gy
R ok
‘1:4" 3 mn
S I /
P e 2l
Tt Lt w2V ¥ Dk /2 AL

ANIT REVIEW



e

ULTRASONIC INSTRUMENT QUALIFICATION

GE Nuclear Energy
Mig: KRAUT KRAMER Linearity Sheet No. L-CO7
instrument Serial No: 213181
Moaer WoL A8 Procedure No.:&c-Abm-1001 Rev. | FRR _n (A

SCREEN MEIGHT LINEARITY CHECK

-,

’ﬁ SCREEN MEIGHT LINEARITY CHECK

y

S FSH SMALLER SIGNAL *® % FS4 SKALLER STGuAL *
% FSM LAAGER SIGNAL ACTUAL LIMITS § FSH LARGER SIGNAL ACTUAL LIMITS
100 56 45 ~ 55 100 So 45 ~ 8§
$0 | wlA 40 - 50 $0 NIA 40 - 50
80 ! 40 35 - 45 80 &0 35 - 45
70 | nla | 30-40 70 N A 30 - 40
60 2, | 28-138 80 2, | 25 - 38
50 L 2s .20 -30 50 25 20 - 30
40 ] 20 | 15 =25 40 20 15 - 25
30 E o 10 - 20 30 " 10 - 20
20 | |2 | 5~-15 20 v 5~ 15
FTME S LT SARaAL AT BT WTTIE SRR OF TWE LARGES S mmuﬂu“:-"“.—u
WIS L AN e b PRs

AMPLITUDE CONTROL LINEARITY

AMPLITUDE CONTROL LINEARITY

INDICATION SET AT I d8 CONTROL | INDICATION AT FSM INDICATION SET AT i 4B CONTROL ] INDICATION AT FEX
% OF FSN | CHANGE | ,erya UsTs % OF FEM | CHANGE ACTUAL | umiTs
80% | -6dB | yo |32-48 80% | -6dB | yo |32-48
80% l ~12dB | 2o |16-24 80% | -12 ¢B 26 l16 - 24
40% | 4+6dB | g |64 =96 40% . 46dB | 8o | 64 — 96
20% | 412¢dB | gp |64-98 20% | 4248 | @0 |64 =96

EQUIPMENT DATA FOR LINEARITY CHECKS

EQUIPMENT DATA FOR LINEARITY CHECKS

Block Identification; “HAL- WLLY -0 01
Transducer Dsla:

Block identification: (AL~ LOLLY - 00«
Transducer Date:

SerisiNe: (N22005  size: . Se Serial No: YN22.005 s _-SC
Beam Angle: $13* —_— 2.2.5 muz | Beam Angie: __43° Freq: L£:22 MWL
\ . /ol ~OF. 5/
, LEVEL DATE
WS sl 05 -3/
EWED DATE
14
IS ENGINEER REVIER TE
" - - ',
& & % i 5 ’ *ue ;
’7“ P 4/
t‘iu_{x REVIEW T DATE




@ ULTRASONIC INSTRUMENT QUALIFICATION

GE Nuclear Energy

Mig:  ¥RALS KRAMER
Model:

usStL - 2%,

Linearity Sheet No. . L-cofg
insirument Serial No: _Z'L 830

Procedure No.:Ge-avm-10et Rev. \ FRR _w/A

SCREEN MEIGHT LINEARITY CHECK

SCREEN HEIGHT LINEARITY CHECK

& FSH SMALLER SIGNAL -/ ErdAL % FSM SMALLER SIGHAL *
% FSH LARGER SIGNAL ACTUAL / % FSH LARGER SIGNAL ACTUAL LIMITS

100 4???5 100 s, | 4-55
$0 40 / 50 90 ye 40 — 50
€0 40 35/- 45 80 40 15 — 45
70 /o - 40 70 2¢ 30 - 40
§0 3 /25 - 3s 80 2 26 - 3§
50 J/ 20 ~ 30 50 . 20 - 30
40 / 15 - 25 40 e 15 - 25
30 J /,, 10 - 20 30 e 10 - 20
20 i / 5~ 1S 20 e 5 - 15

TV ALY SR BT BE W Sew THE LABGER bamai
T AN P

T SEALLER SHOaAL BWET B8 WTTHE S OF ThE LASGER Bl
e A e

AMPLITUDE CW‘I"#L LINEARITY

ANPLITUDE CONTROL LINEARITY

INDICATION SET AT ! ot C%\“ i INDICATION AT FSH INDICATION SET AT i €8 CONTROL I INDICATION AT FIM
% OF FSH | CMNGE | acruac uMITS % OF FEH | cHaNGE AcTuAL | uwiTs
80% i -/ @B | 32 - 48 80% | —6dB | i |32-48
80% , /12 @B | 16 - 24 80% | 1248 | 2, |1s ~ 24
40% |/ +6 ¢8| 64 — 96 0% | +6a8 | o |64 -8
20% /{ 4128 | 64 — 96 20% | +1248 | S0 |64-96

Eouxr)bn DATA FOR LINEARITY CHECKS

EQUIPMENT DATA FOR LINEARITY CHECKS

Biock ide rsm!‘uon: R

Biock lduntification: _CAL -ty ~oof
Transducer Data:

Size: Serisl Ne: MTZ cof Slze: So"
Frea: Beam Angle: ﬂz‘ Frea: Z.LS MHT
Sudfs 2l Fgp T i
CUAMINER WVEL  OATE / WEVEL OATE
- i - vd - 0P,
GE REVIEWED BY TToaTE et DATE
WPD 151 TAGINGER REVIEW DATE kg DATE
Ze /
WO GA REVIEN VATE i RE T
e IS A ot i 2 /9
ANIT REYIEM DATE ANIT REVIEN DATE



-

o

ULTRASONIC INSTRUMENT QUALIFICATION

GE Nuclear Energy
MIg: KrausTkRAMEL Uinearity Sheet No. L -0CO8
% Instrument Seriai No: 211830
mani por 2 Procedure No.:Ge.abm-10tt Rev. 1 FRR o

CCREEN HEIGHT LINEARITY CHECK

SCREEN HEIGHT LINEARITY CHECK

\

S FSH SMALLER SIGNAL * \ % FSH SMALLER SIGNAL *
S FSH LARGER BIGNAL|  ACTUAL LIwITs S KSH LARGER SIGNAL|  ACTUAL LTS
100 50 45 - 85 \ 100 45 - 55
%0 4s 40 - 50 \ %0 40 - 50
80 a0 35 - 45 \so 40 35 - 45
70 3g 30 - 40 )g 30 - 40
60 | 3 25 - 35 60\ 25 - 35
50 | 2g 20 -30 50 20 - 30
40 | 26 | 1-28 0 )\A 15 - 25
30 | 15 10 - 20 30 10 - 20
20 | 10 5§ - 15 20 \ § - 15
WITHE &% FRx W 8 TR \

AMPLITUDE CONTROL LINEARITY

ANPLITUDE C*IOL LINEARITY

-
INDICATION SET AT | @8 CONSAOL |

INDICATION SET AT j €8 CONTROL | INDICATION AT FSH INDICATION AT FEH
% OF FSK CHANGE | ,evyar |  wmms % OF FEH | CHANGE\ | acTuaL | urs
80% ~6dB | up |32-4a8 80% | -6 dB \ 32 - 48
80% 1268 | 20 |16~ 24 80% | -1248 }X 16 - 24
40% . 468 | %0 64 - 86 40% | 46 ¢B l\ |84 - 96
20% | +12e8 | go | 64-96 20% | 412 B | \ | 64 - 96

EQUIPMENT DATA FOR LINEARITY CHECKS

EQUIPMENT DATA FOR Lxmxﬂ\oﬁm

Block identification: CAL- LuLLY - 00!
Transducer Data:

Biock Identification:
Tranaducer Dala:

Serial No: m 22 oesS Size: s 5 o Seriel No: Size:
Beam Angis: _ 432" Freq: _2:25 mut Beam Angle: Freq:
) b A i w4 .
{ VEL DATE EXAMINER LEVEL DATE
7 é Mfm SO G- Py
WED BY urt GE REVIEWED BY DATE
E WP IS1 EMGINEER REVIEW DATE
e WNOPD GA REVIEW OATE
‘,2“‘, e ’
ANH nevm- DATE ANIT REVIEM TTTOATE




GF Nuclear Energy

U.T. LINEARITY DATA SHEET

L0s o._g_“_g_/ﬁ_
one l2-2-90

vROCEDURE 8o (2. £ - ALLI-LPOL _ REV o

Wcm wever__ZZ._ . DATATAKER: m__ﬂ__ ;
INSTRUMENT.

SERh. MOWL 2226 - YE 36 . WMODEL NO: C wxzusi-az. 0] oranson30a. [ somc . oM K& LUS6:T
) wortecamo [ #OKTEC 1010

o uowe waity, [ asesneanwaver D 60" (SHEAR WAVE), O owen Y/A_
TRANSOUCER 578 [) 025" oz 2smnz: [ 0.257 2 02577225 MHZ. [0 o2s x05 7225 MLl
s NoTRLLE, . L] 05 X057 72252, [ ozs-ommsomnz. (O o2s xo2s oL »l.

[ 025 x0s s omnz: L) 05" X0S /S0MRL X ormen gl
1 ouaL TRANSDUCERS, [ SINGLE TRANSDUCER: {0 srECiaL WEDGE 1

CABLE +
e v .
e T acse [Oecse O ncsr O earepmcreses. B omiqwm)—umw‘_‘_______

~ A

SEARCH UNIT:
BiAM ANGLE

Z.LE muz

1yre of sock useer B iw2z. O urcaL swockwo._ E00o2s () oter ~/A
SCRIEN MEGHT CINEARITY CHECK:
1
131 REFLECTOR 2nd REFLECTOR JstREFLECTOR |  2nd REFLECTOR
AMPLITUDE IN AMPLIYUDE W AMPLITUDE W AMPLITUDE IN
- S WFSH wFSH » FSH
100 57 S0 25
90 vs 40 24
80 40 30 ’5
7 PP 20 s0
60 3o

THE 2nc REFLECTOR SHALL BE 50% OF THE mmwnuvmmusammmn

ANPLITUDE CONTROL UINEARITY:

REFLECTOR AMP. OB CONTROL READING OFF REFL_CTOR AMP.

SET IN% FSM CHANGE SCREEN LIMITS IN % FEH
80% -6aB 29 32w 8%
0% 1208 /9 1610 24%
o +6a8 ry 5410 96%
20% +1208 £é 6410 96%

mt-)mmﬂmm(ﬂmm
NDE LEVEL III REVIEW: P 7 DATE /@ -CP-%7

pate 20/i2 J

DATE &/” é! /

DATE /O-2¥-%/

KPPD IS ENGINEER REVIEW:

NPPD QA REVIEW:

ANII REVIEW:




56 ULTRASONIC INSTRUMENT QUALIFICATION
GE Nuclear Energy

Mig: Quwu_,‘ e Uinearity Sheet No. L -OLS
Instrument Serial No: 21459 - 11832
Model: _UOK- 19 Procedure No.: (- Apm. o0 Rev. | FRR Jppp q)01
SCREEN MEIGHT LINEARITY CHECK \ SCAEEN MEIGHT LINEARITY CHECK
[ % FSH SMALLER SIGNAL * \ S FSH4 SMALLER SIGNAL *
% FSM LARGER SIGNAL|  ACTUAL LIMTS % PBM LARGER SIGNAL|  ACTUAL LINITS
100 . S0 45 - 85 \ 100 45 - 65
) | us 40 - 50 \ 90 40 - 50
80 | a0 35 - 45 8o 40 35 - 45
70 | =0 30 - 40 7\ 30 ~ 40
60 | a0 25 - 3§ 80\ 25 - 3§
52 o | 20-30 50 20 - 30
40 L, | 18- 0\ 15 - 25
30 e | 10-20 0\ 10 - 20
20 o | &=18 20 § - 15
ETHE SEALES B AL BT BT WTRIE G0 OF Tel LASGEDR R ETHE SMALER Bl BT B8 G0 THE LAMGES BaRAL
AMPLITUDE CONTROL LINEARITY AMPLITUDE CONYROL LINEARITY
INDICATION SET AT f F CONTROL | INDICATION AT FSH | INDICATION €T AT | 4B CONTROL | INDICATION AT FEK
% OF FEM | owaNcE [Tacrua | umms % OF FEM | CWANGE\ | AcTUAL |  umiTs
80% | -6d8 | 3 |32-48 80% | -6dB 32 - 48
80% | -12 ¢B e 16 - 24 80% | -12 dB \ 16 - 24
4% | ssaB | g |s4-s6| 4% | +sam |\ [e4-96
20% | 412 dB ‘ ge |64-96 20% | +12 dB \ 64 ~ 96
EQUIPMENT DATA FOR LINEARITY CHECKS EOQUIPMENT DATA FOR LINEARITY\CHECKS
Block Identification: E w0 Block identification,
Transducer Data: Transducer Data:
Serial No: _M 12005 Slze: .5Q”,, _ | SeriaiNe: ___________ Ske
Beam Angie: ’ , _Frsa: 115 muz | Beam Angle: Frea:
LEVEL :.M! ';/ EXAMINER LEVEL DATE
& ¢ T 1288

> DATE GE REVIEWED BY GATE

éz%, L1841 S LTI W
] DATE NPPD 1S1 ENGINEER REVIENM OATE

: AN b i )
o 1,%13“ 5 WPPD GA REVIEM GATE

T

7 ANIT REVIENW DATE WNIT REVIEW T DATE




D

GE Nuciear Energy

ULTRASONIC INSTRUMENT QUALIFICATION

MIg:  KRALT KRAMER Linearity Sheet No. £- o5
instrument Serial No: _2/9459- 2/8%
Model: _wSK-73 Procedure No.: G&-apm-roor Rev. i FRR __AVA
SCREEN HEIGHT LINEARITY CHECK / SCREEN HEIGHT LINEARITY CHECK
& FSH SMALLER sxm'/ S PS4 SMALLER sicNaL *
% FSM LARGER SIGNAL|  ACTUAL Lowgrs/ | FSM LARGER SIGNALL ACTUAL spars |
100 45 - §5 100 <t .| 45-85
80 40 < 50 80 40 - 50
Js
80 40 39’-— 45 80 40 35 - 45
70 }/0 - 40 70 3/ 30 - 40
Se
€0 /25 - 35 60 e 25 - 35
50 J 20-30 50 i 2y - 30
40 | / 15 - 25 40 oy 15 - 2§
o : >
30 | w/a| 10-20 30 1, 10 - 20
20 | / § - 15 20 7 5~ 15

ETME SR S AL BOET BT WTTHSE A0S THE LAMGEE bamei.
T A PR

ET BAALLER BeRaa. BT S8 WITHGE S0 & ThE LARSES Semaal
e AN P

AMPLITUDE CONTRPL LINEARITY

AMPLITUDE CONTROL LINEARITY

INDICATION SET AT l €8 CONAROL | INDICATION AT FSH \NDICATION SET AT | &8 CONTAOL |  INDICATION AT FSH
% OF fan ! CHONGE rmou UMITS % OF FSH | CHANGE ActuaL | urs
80% { -77"8 ! 32 — 48 80% i -6 dB Y |32 - 48
BO% ! 742 dB | 16 - 24 80% l -12 dB 28 115 - 24
40% |/+s ¢8| 64 - 96 40% | +6a8 | Qp | 64 ~ 96
20% / 412 dB | 64 — 96 20% | 412d8 | Qo |64-96

EQUIPMENT DATA FOR LINEARITY CHECKS

Biock identification: AL -l Y ool
Transducer Deta:

size: Serisl No: MZ700% Size: Se
R i ] DU Angle: __Y3°  Frea: 2.25 Mo
’l-=6’,’
EXAMINER LEVEL BATE UATE
22 P8y
GE REVIEWED BY DATE TTDATE
_12)ipfs
WD 161 EMGINEER REVIEK “Toate CATE
i 9
WPD Ga REVIEW DATE ] i TE , /
T . o W V- lad /
AKIT REVIEW DATE ANI1 REVIEW TE



