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SUMMARY

This report describes the tests conducted and the results obtained in the
third in-service clad cracking surveillance examination of the channel
heads, steam generators 31, 32 and 34 at the Power Authority State

of New York (PASNY) Indian Point Unit 3 power plant. The ultrasonic
examination of the areas to be monitored in the three (3) channel heads
was performed in accordance with PASNY and NRC approved Westinghouse
Procedures NPT 81 and NPT 61 to criteria setforth in Westinghouse Tampa

. Report TD-MET-77-127. A comparison of the resuits obtained with the data
recorded from the pre-service, first and second in-service examinations
shows no significant changes indicative of crack growth during service. -
No evidence of new cracking is indicated in the recorded data.

A recommendation to discontinue the ultrasonic surveillance program, per

the NRC_corrective action plan issued prior to start-up, is included in
this report. :

INTRODUCTION

In April 1982, the third ultrasonic in-service surveillance examination of

the weld deposited stainless steel clad cracking in the 31, ‘32, and -34
steam generator channel heads at the Indian Point 3 power plant ‘was performed.
The primary objective of the examination.was to determine if clad cracks in
the 5 x 12 inch areas previously. examined in the pre-service, first and.
second in-service surveillance- examinations have grown in depth or length.

The techniques utilized were in accordance with process specifications and
criteria set. forth in Westinghouse Tampa Plant Report #TD-MET-77-127, '
"Proposed In-Service Ultrasonic Examination and Structural Appraisal

of Clad Steam Generator Channel Heads, Consolidated Edison Indian Point #3.%.

Specific details concerning test techniques, methods for evaluating test
results, and criteria for determining the need for repair are provided in
Westinghouse Process Specification NPT 81, "Procedure for Ultrasonic
In-Service Inspection and Evaluation of Channel Head.Cladding Flaws"
(Appendix-A). Westinghouse Process Specification NPT 61, "Method for Shear
Wave Ultrasonic Cladding Surveillance" (Appendix B) referred to in '
specification NPT 81 details the procedure to be followed when conducting
the comparative surveillance examinations. Process Specifications NPT 81
and NPT 61 were previously reviewed and approved by PASNY.

The NPT 61 ultrasonic examination procedures for estimating clad crack depth
were developed in two test programs conducted on in-production channel head
castings and artificially-defected sections of a clad channel head casting.
The results of the two programs are documented in Westinghouse Report
TD-MET-77-110 (Revised) "Development of Improved Ultrasonic Testing Technique
for In-Service Examination of Cladding Flaws in Steam Generator Channel Heads"
(Appendix C). The process specifications NPT 81 and 61 and the aforementioned
report, identified as Appendices A, B-and C in this report, were previously
reviewed and approved by the Nuclear Regulatory Commission (NRC) when ' .
Consolidated Edison (now PASNY) was seeking permission to monitor the Indian
Point #3 steam generator channel head cladding condition. The NRC approval




included the recommendation that the "Utility" conduct the approved
ultrasonic surveillance examination during the first three refueling
operations and, if no changes in the cladding condition are indicated

by the three (3) surveillance examinations, the "Utility" may discontinue
the ultrasonic surveillance. ' '

EXAMINATION

The location of the channel head areas selected for monitoring in the

* surveillance program are shown in Figures 1 and 2. Prior to performing
the ultrasonic examination, the insulation around the areas of interest was
removed, the exact locations of the test areas identified and the sound
beam entry surfaces were wire-brushed: to remove dirt and.rust. =

The ultrasonic test system was calibrated using selected ELOX calibration
notches in the Indian Point Unit 3 reference/calibration block shown in
Figure 3. The 1/8 inch, 3/16 inch, 1/4 inch, 3/8 and 0.45 inch deep
notches. in the block were utilized to calibrate the test system.
Calibration for the testing was established in accordance with the .
requirements set forth in NPT 61, Part II. A summary of the personnei-certs.,
the equipment used during the surveillance testing and,the key calibration

. parameters are given in Table 1. Personnel and equipment documentation and
certifications are provided in Appendix D.

‘To obtain the required calibration, the 1.0 MHz search unit was.mounted in

. the Westinghouse 20° incident angle: "immersion" test fixture and the fixture

6 adjusted, per NPT 61 Part II, to provide the proper surface contact.

The entire search unit assembly was then mounted in the scanning frame on
the IPP-3 reference/calibration block. The maximized Cathode Ray Tube (CRT)
response amplitude. from the 3/8 inch deep notch was set to 85-90% of full
screen height (FSH) by adjusting the "5N Weld" pulser/receiver gain and
pulse controls. At that:calibration setting, a 60-65% FSH response was
obtained from the 1/4 inch deep notch, a 50% FSH indication from the
3/16 inch deep notch .and a 30% FSH indication from the 1/8 inch deep notch.
Recalibration after the surveillance tests were completed produced very
similar data, see "Final Calibration Amplitudes" data in Table I. The output.
from the X-Y recorder obtained during the initial calibration is shown
in Figure 4. The data from the notches in the calibration/reference block
was used to develop the amplitude versus notch depth plots shown in Figure 5.
Note, in Figure 5, the non-linearity (compressed) in the recorded response
amplitude above the 65% FSH (1/4 inch notch) level. Below the 65% FSH
level, the recorded calibration data "tracks" the CRT calibration data
-exactly; 25% FSH to 65% FSH is the zone of ‘concern 'in the test. Automation
Industries later reported, based on-a laboratory calibration, that the
recorder operated linearly up to 75% FSH during the surveillance examination
of the IPP 3 channel head cladding. :



TABLE I

CHANNEL HEAD CLADDING ULTRASONIC SURVEILLANCE

PROCEDURES

INDIAN POINT UNIT 3 (PASNY)
STEAM GENERATORS 31, 32 & 34

Westinghouse Tampa NPT 81 9/24/77 Appendix.A
Westinghouse Tampa NPT 61 6/28/78 Revision Appendix B

PERSONNEL |
E. T. Hughes, Level IIT UT -

Robert Lucas, Level II UT

fWest1nghouse Ser: No. 013 9/15/80
Records on file W NDE Technical Institute,
Pittsburgh, PA Appendix D -

Nuc]ear Energy Services, Inc. 9/30/80

Danbury, CT -(certs attached) Appendix D

- EQUIPMENT
'~ Reflectoscope ; UM 771'
Pulser/Receiver 5N Weld

" Alarm/Recording Mod AG 1 FM
Search Unit 1.0 MHz . 57A3453

S/N 28 Cert. (attached) 3/7/82 Appendix D

S/N.2853-9. Cert. (attached) 3/7/82 Appendix D
S/N 85066-4 Cert. (attached)  3/7/82 Appendix D
S/N C82575 Cert. (attached) 4/23/82 Appendix D

Search Unit Fixture 20° W Immersion/Contact
Recorder, X-Y _ 7046A Hewlett Packard Calibration 4/30/82
Reference Block SA216WCC  IPP-3, Clad Channel Head Section - Elox Notches
]/8" x 3/4"’ 3/]6“ x 3/4"’ ]/4" x 3/4", R
3/8" x 3/4", 0.45" x 3/4", 1/2" x 3/4",
N 5/8" x 3/4", 3/4" x 3/4". '
~ Couplant : Chem Pure Glycerine
CALIBRATION (F1gure 5)
CRT f CRT _ _ -
Notch (Initial)* Recorder  (Final)* Gain Freq. Sweep. Tuning -
:1/8" x3/4" | 30% FSH  30% FSH . 35% FSH** 28 db 1.0 MHz - 0.5 2"
3/16" x 3/4" 50% FSH - - 28 db 1.0 MHz 0.5 2"
174" x 3/4" 60-65% FSH 60% FSH 65% FSH** 28 db 1.0 MHz 0.5 2"
3/8" x 3/4" 85-90% FSH 75% FSH 90% FSH** 28 db 1.0 MHz 0.5 2"
0.45" x 3/4" 95% FSH - - - . 28db 1.0MHz 0.5 2"

*Observed Cathode Ray Tube Amp11tudes

**About 1 db hot..

®




The designated areas on the three channel heads were examined at the
calibration sensitivity along 5 inch vertical scan paths at 3/4 inch
increments around the channel heads. In each case; the search unit was
scanned up and down along the same path at least twice to ensure that the
data were repeatable. After scanning was completed along one scan path,
the search unit was indexed the pre-set 3/4 inch interval and the process
repeated. : : »

On steam generators 31 and 34, no recordable indications were found in the
-scanning of the designated areas. Recordable indications are defined as
relevant indications of amplitude equal to or exceeding the 1/8 inch deep
notch amplitude minus 5% FSH. Based on the calibration data'shown in
" Figures 4 and 5, 25% FSH was the minimum recording level set for the test.

" The results of the surveillance scanning on the six (6) designated areas on
steam generator 32 were documented, as in the pre-service, first and second
in-service surveillance examinations, by a series of. X-Y strip chart recordings.
The X-Y recordings are shown in Figures 6 through 11. To expedite the UT
examination (to make way for eddy current testing of steam generator 32 tubes),
the cladding condition in the designated areas were evaluated based on Cathode
Ray Tube (CRT) observations and X-Y recordings made of the scans showing
‘indications of and near recordable levels; the X-Y recording is time consuming.

DISCUSSION

For comparison purposes, the X-Y plots from the. pre-service examination,

the first and second in-service examinations of the six areas in the steam
generator 32 channel head are attached to this report as Appendix. E.

The X-Y recordings for the current examination and the previous in-service
examinations were made, as noted earlier, while traversing the selected
areas in both directions to provide a confirming trace. The pre-service

X-Y recordings were made in only one scanning direction. To facilitate
comparison, the X-Y recordings from all four, the pre-service and the three
in-service, examinations were reviewed and the recordable data excerpted

for listing in tabular form. The recordable data from all of the examinations
are shownin Table II. It should be pointed out that only those indications
-that equal or exceed the 1/8 inch notch calibration amplitude minus 5% FSH
are (in all four examinations) considered relevant and recordable.

Comparison of the data from the second jn-service ‘and the current (third)
surveillance data indicates that no 'significant changes in the clad cracking-
condition have occurred in the period of operation between examinations.
Comparison and evaluation of all of the data shown in Table II indicates no.
significant differences between the results of the pre-service and. the three
in-service surveillance scans. Comparison of the surveillance. examination(s)
results shows no evidence of new cracking or the propagation of minor cracking
into the "recordable" category. In addition to the above observations,.

it should be noted that 5% FSH variations in indication amplitudes from test
to test are well within the expected 2 db instrument, reading, recording, etc.
error..  The generally lower indication amplitudes, i.e., 5-10% FSH compared. to
pre-, Ist and 3rd examinations, obtained in the second in-service examination
" are due to the highér - compared to the calibration (block) - channel head
temperatures encountered in that test cycle; specifically, channel head
temperatures of 120-125°F versus calibration block temperatures of 90-95°F.

4
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CONCLUSIONS AND RECOMMENDATIONS

Comparison of the second in-service surveillance results with those obtained
in this current or third in-service monitoring shows no changes indicative
of increasing crack depth or length due to-service and no new indications

of cracking, specifically, no indications approaching the recordable level.

Comparison of the in-service (3 surveillance examinations) test results with

the pre-service results, all obtained using the prescribed and approved UT

procedures, indicates that there has been no change in the cladding condition =
 in the designated scan areas of the three affected steam generator -channel heads.

Based on the UT indicated conclusion that the cladding condition has not.
changed, i.e., the cracking has not propagated-and no new cracks have been
indicated over the first three cycles of operation, it is recommended that
the UT surveillance of the channel head cladding, Indian Point 3 steam . '
generators 31, 32 and 34 be discontinued. As pointed out earlier, the NRC
“approval of the ultrasonic surveillance procedure included the :
recommendation that the "utility" conduct the approved ultrasonic
surveillance examination during the first three refueling operations and,

if no changes in the cladding condition are indicated, the utility may
discontinue the ultrasonic surveillance. :



PARTITION PLATE
(Tye.)

HOT. LEG

STEAM GEMERATOR 2 31

157 ARC
SEGMENT” (TYP.)

COLD LEG

-~ HOT. LEG

Area 1 3!

t
STEAM GENEPATOR 7 32 2
P ]

HOT LEG

STEAM GEMNERATOR # 34

FIGURE 1 SURVEILLANCE AREA LOCATIONS

coLD LEG g1

T . Area 2
“Area 3

0 ] L.

- ]] i'
a2t Area &

127

134! Area 5
143 Area 6

| coLD LEG




|
' .
»
"2" OR CLOSURE

- SA 508 TUBE SHEET

—

- . .
padiY Y

1 [
1
o

SEAM: CONFIGURATION It N ,fé: ,~ INCONEL CLADDING -
: "ircz" \ ! I? .
- - AN

SA 216 WCC
CEANNEL EEAD

SURVEILLANCE
REGTON

-BIOLOGICAL SHIELD
RING.

STAINLZSS

Scale 1/2" = 1"

FIGURE 2: SURVEILLANCE REGION-.{N CHANMEL HEAD



CLADDING

. .T_._im X WS7°0

T _..v\m X _.N\_.
Tl, H/E X 43/¢

WATIIII Jw\m X 4,8/S
| *.4 W/ % anlL

TI.A W9/ X ub/E

*.. WP/E % u8/1

Clqd'.fuljﬁace,

SNOILY207
HJ.LON

1

oD

CALIBRATION BLOCK CONFIGURATION

FIGURE 3:



e
=]
S
o
~
o
(2]
c
©
<
X
Y
:
-
o
w
=)
3
w
I

yo——

SRS ! ISP R e et — S ———— S oy |
OITI Sy 28— | = i I e e |
%e_sﬁ 8539 : ”ééé{?f_"fﬂ_ — T

A~ SN BSoE L » '_:;3 e T
STkl Yy 481575 N R
__g—ﬁ'ﬂi‘/ﬁ f T/ — SR '" -

= —— -
i
-
S NI PP I
- ——
l

— | T T - -
n - S PSR Pt oS I — s M
______ T —

ty
[

3

Y] .

' —:.::(m - e e e e 7.{_‘,/(;:2:::i::__j
; .“___:; : = / m“__\\\ v » - i
o E— — X

¢ 0;' -

Ry

D

b'//

YN

VO s
| B0 Bl ~—

cet el

/77

o d EOOFS

!
q

N
ST A
\\
&
N

N RS
TN N
¥

1

T2 1

B

S

Figure 4.

Recorder Calibration, Third In-Service Surveillance
IPP 3 Steam Generators

10

nee



LL

)
.

RESPONSE AMPLITUDE % FSH

100 +

-1/3 '“3/15 | l/ I 3/8 a5
NOTCH DEPTH (WCHES)

F]GU/‘\’EJ C’AL[BRAT]O/V JU/FVEILLA/VCE /\/03



IN, Aotk et e - '— i Rianahiiiti et }l.lnll.ll' .1ﬂ..- e \lm'l.‘ﬂ'nll ;
S EEE R ERERAREE R R RS
e TEREE SRR P s
i } il P R I Lo N AR N
Y EEEANEY SRR _ RED I “
b i A Sk |
O RUE N M.
: i | . '

o

Loy 4N

L,
ey Y-

~y
/501‘2‘ ‘m\l

("du

! | —
; ) «
! | ! [T
: i o
i _ <<
- i o
b ™
i |
) i S i
: f 'S I +
. ! 11 © {
- : R = !
Q- !
| _ : e ;
P - X Q-
H t <
14 !
”. 1 LI m
____ _ 11 . il
__ . __ 11 1)
b RN m _ . n
__ [ | ¢ 1 o
w____ bt ! ! =
i Pl _ ﬂ 3
: i M .__ Aru. |
A B A 3
. ! < ‘, P C
! ; i e A«. h..“
>
1
. <

Figure ba.

90010426 OUVYHOVI-LLITMIEH X | .
. _ : . w




R T N S SR

o N o b ! . : t P "
N ! RN I T AV R O i NEREE b :
P RN ST IINEE R\ NG i w/f,__ _ P :
L _ SR IR & i W
- I IO RO O RN
t | J_”_ e i~
! H ”mh,“ A” N _
- L N )
| Lo nE _
_ A ERE | !
1IHm M
i REREESEER | | <& ‘™
m €T _ ﬂ-ﬂl ~-

X-Y Recordings Steam Generator .32 Area 1

—d
pew—
—
—

! J i

i “ 100
i s i Vol P i ] | : i :
T T T T TR S
B R _ __ ! ; - nd
L B b “_ . P i A1
P EESREEN NEREN _
b b oy I by il 3
[ P T T N A f .
R EE R N N i 8
P ,. . i
N P ,m_w o
F _ cia it ] <
P | . R "..,m ﬂa Y 3
P N P __ SV ¢ o
HE ! H ! _ o
' "__ ('S
!
Py ! _
Lo ! _
[ 1
_;m“;

T 9001'0£26 CUVIOVAE-LLITMIH ﬁ : . O




& A

""-T 1 Ui
if i

[y

1%

S 2/ P
- A,

X-Y Recordings Steam Genefator 32 Area 2

e

F73
L

—— 47
A

- —d

e e e e

—— e s

AHYHDIVI-LLITMIH

14

Figure 7.



HEWLETT-PACKARD 9270-1006 .

®

| R

SN SR N

—

-

Uy
.

—th A - ,i' g— —F—
<o \_—-————é —

Ix ' A : T " -
26 : - — -
‘w"/a . ) R o
Vv : V ‘ 1164 T4
"'J. op— Sr et _

Figure 8. X-Y Recordings Steam Generator 32 Area 3

15




can

J

i

("]

2m8

LU

4
{4

—=-20

.

———

= XY,

YOOL-OLTG6 UUVAHDIVI LLIITITMIH

16

X-Y Recordings Steam Generator 32 Area 4

Figure 9.




i
1

i

|
fm— ——
'

1

!

'

Wk
o

2

Séan
Stort

Y,
Q33 H

2L

.‘a

4.0
e

20

=717

=%
v . L4
(3

. . 90010426 QUVYIIVI LLIITVMIN

7

1

X-Y Recordings Steam Generator 32 Area 5

Figure 10.




N

— &,
-

€J

St

7
lo:

_ . —Ai

2

55
10
r 20

1%

)
i

.'Ig

'9001-0LZ6 QUVHDIVI LLITMIH

18

X-Y Recording Steam Generator 32 Area 6

Figur‘e 11a.




T
T

e BV 4
P LY

M !
| w ] | ;ﬁ
| w | €1
.- ! : . § _." |’
_ y .LwJa

Ll i
T _ ; i
[ B !
Cd by : .
1R : i
E o : =
! HER B !
| L | |
_ Py “ P
R B m L |
, | R i | , ~ .
i ; P . : ! : : . ,
: ; N : i A | _ i b
: A 1 ” 1 _ ! _
: m IR S : e :
T ! : A : ;i ”.
SERREREERRERAE _
_ L I : »
M RN RN m w m _
e : _ n B : _
i i ”~ _
. : i e
" ; m. S .ww D
. " b “ ™ .

— J0
0
%

— "_—-..{'é

Figure 11b.

90010426

QUVADIVD-LLITMIAH

19

X-Y Recordings Steam Generator 32 Area 6




" APPENDIX A

PRQOCESS  SPECIFICATION NPT 81

PROCEDURE FOR ULTRASONIC IN-SERVICE
INSPECTION AND EVALUATION OF -
CHANNEL HEAD FLAW. DEFECTS
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APPENDIX A
iusto
PROCEDURE FOR ULTRASONTIC IN-SERVICE IWSPLCLIOW AND EVALUA-
TION OF CHANNEL HEAD FLAW DETECTS

NPT-81
Page 1 of 3

ne

POOLE

Changed i

PURPOSE
The purpose of this specification is to give the procedure for in-service inspec-
tion of cladding flaws, evaluating the results, and determination if repairs

are required.in accordance with the criteria given in W Tampa report #TD-MET-77-127.

PART I BASE LINE INSPECTION

At the time'flaws'are detected, a base line inspection shall be made and clad
thickness in the surveillance region measured in accordance with NPT-61.

PART II DETERMINATION OF .ToTA‘L FLAW. DEPTH

Ultrasonieally determine total flaw depth using Part II of NPT-61. Should the :
flaw depth exceed 3/8 inch, it must be further defined using Part. III of NPT-6l:

PART III _CALCULATION OF DEPTH-OF FLAW INTO BASE METAL

Using the clad thlckness, as determined. in the base line inspection, and the,,

total flaw depth determined in Part II above, calculate to determine any flaw
propagation into the base metal. SR i

| PART IV EVALUATION OF FLAWS

!

1. If no flaws are found whlch'propagate into the base metal no further ev/ .
tion 1s -required. and the steam generators may" be returned to service. / ua--
/

2. If flaws extend into the base metal and if their length vs depth fall

the curve as shown in the attached Figure 1, (TD-MET-77-127) the stea ier
generators may be placed back in service and the proper:authorities ?‘ ‘
regulatory agencies shall be notified. / ;neies

3. If flaws are found which fall above the curve in Figure 1, and belor

curve in the attached Figure 2, (TD-MET-77-127) the-steam generatoy e
placed back in service with the concurrence of the proper authority . /ith

regulatory agencies provided the specified design cycles of the p’ jed the-
not been exceeded. ' - .
4. Further flaw propagations can be justified on a case by case ba/' di
\&5 on stresses at the location of the flaw and expected remaining’ .pen 1ng
4 3\ .
A\
AN
~
I\
§ '
Westinghouse Electric Corporation o W B NPT-81
Tampa Division MNuclear Energy Systems R A4 Page 1 of 3

Tampa. Florida. U. §. A.
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APPENDIX B

A | ~ NUCLEAR POWER COMPONENTS Page 1 of 5
———] METHOD OF SHEAR WAVE ULTRASONIC CLADDING SURVEILLANCE :
AWy :)/ 7 3 e
PURPOSE: Ultrasonic surveillance procedure Eor'periodically def.ermining the
alyen —_— - o
G. hushes extent and possible growth of clad cracking in designated areas of steam generato:
) © channel heads. The procedure includes the means to measure clad thickness as a
‘ baseline process and the fixturing necessary to duplicate the test program.
Changed ‘periodically. :
2/16/771 2 OUALIFICATION OF PERSONNEL: Personnel performing the examination under this
9/22/77( 3 procedure shall be qualified ia accordance with ASNT-TC-1A, Supplemenc'C",
: . Level II or III. o . : :
. 6/28/78} 4] S -
g .. QPERATIONS:
..._._.'_ Part I: Clad Measurement:

1. Measure clad thickness in the .approximate center of designated areas
using the procedure detailed below (Ref. Automation Industries'report
#TR=71=244) . . . . ) )

2. Record clad thickness determined in each area.

3. Clean and check clad surfaces in: examination areas.

'Equipment: _ _ S _
a) UM 775 instrument "Automation" (must fit. through 18 inch manway).
B) 10N db. pulser/receiver. ‘ : '
¢). Search unit fixture 57A6878.
S 57A3615 SIZ transmitter search umit.
ﬁ ’ ' 5742796 SIL receiver search unit.
d) Reference standard S/N 1.

e) Glycerine for couplant.

Calibration:
a) Turn on instrument. and allow proper warm up. o
b) Connect cables from transmitter and receiver search units in fixture
57A6878 to their respective jacks on the 10N db. pulser/receiver
¢) Adjust the instCrument controls to. the following preliminary settings:
U 775 ' : 10N db
1) Sweep Delay ' ‘ 1) Sens. db control - 16
Push Button 5-50 o
RENEES Vernier - Max. (cew) .. .
& \Q* NS 2) Sweep Range ' - 2) Reject = 1/4 cw
M, VN D Push Button - 1 ' -
*Qx& N Material Vernier - Mid Range
N \ \€ 3) Vertical - Adjust to locate 3) Test = Through
\§ baseline at 0 vertical position
L ﬁ\é 4) Altn. - Max. (ccw) 4) Pulse Tune - Max. (cew)
- \\ 5) Rate = Max. (cw) 5) Pulse Length - Min. (ew)
_‘h“_\ L\ 6) Horizontal - Adjust to. center 6) Freq. =-2.25 Mi,.
N baseline on scope screen :

| ' 7) Mode = Out.

Westinghouse Elcctric Corporation » NPT-61
Tampa Division Nuclear Energy Systems : @ Page 1 of 5
Tampa Flonda. U.'S. A. ' :
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FTocuss wpuLiiication
5 ’ NUCLEAR POWER COMPONENTS
_ METHOD OF SHEAR WAVE ULTRASONIC CLADDING‘SURVEILLAHCE

. -
lasun 13

et— i . e ——————

a/Na/l7n
P ARTRP

Position transigate switch to "Off".

Apply couplant (glycerine/water mix) to reference block, place inspection
fixture on reference block and locate signal from block front surface.
Position front surface signal near left side of Reflectoscope screen

and mark location on screen with grease pencil. '

Manipulate fixture and adjust semsitivity db control as required until
'signal 1s obtained from reference hole A. Position front surface signal
at mark obtained in (f) above, usinz sweep delay Vernier. Mark location
of hole "A" signal on Reflectoscope screen with grease pencil.
Repeat 'step (g) for reference holes B, C and D, and mark the respective
locations on the Reflectoscope screen. The reference marks from holes
A-D represent cladding thickness of 0.20", 0.25", 0.30" and 0.35",
respectively. See Figure 1 for typical CRT screem patternms.

h)

|Part II: Surveillance Procedure - 1/8 inch-1/2 inch range

- C.. Galyen
G. Hughes

Changou

e
3 prasiie
4 le/28/78

T

Equipment: .

a) UM 775 Reflectoscope (Automation) i —

b) SN Weld Pulser/Receiver : Com —

¢) Alarm and recording module (Transigate) o

d) Westinghouse Immersion/contact search fixture 20 {incident angle

e) 1.0 MHZ 1-1/8" dia., heavy backing, SIZ transducer, Style #57A3433

f) Scanning fixture (WID)

g) .X-Y Recorder o '

h) Clad Channel Head reference block with 3/4 in. long by 1/8 in., 1/4 in.,

3/8 in., and .450 deep Elox notches. — ' :
1) Couplant: 2 parts glycerine, 1 part water, 4=5 drops wetting agent per
pint.
Procedure:
1. Set "feet" on. search uni: fixture as follows: .
a) Place assembled "empﬁy" search unit fixture on 0.040-0.045 inch thick
_shim on flat surface.. o
b) Adjust feet to touch flat surface. C
2. TFill fixture with water and pressurize so that approximately 75-80% of T
flexible bladder width touches flat surface on which four "feet" are
resting.
3. Mount.scanning fixture including search unit on reference block so -that
sound beam is projected perpendicular to notches.
4. Calibration

a. Direct sound beam at center of 3/8 inch'deep Elox notch’ (position is
marked on scanning fixture) and adjust instrument to obtain an 80-907%
of full linear screen height (FSH) response. :

b. Set search unit in line with 1/4 inch and 1/8 inch-deep notches
(positions are marked on scanning fixture) and note responses--
should be approximately 25%-307% (FSH) difference between

’ successive notches.
Westinghouse Electric Corporation
NPT-61 Tampa Division Nuciear € s W
Page 2 of § pa Division Muclear Energy Systems A4

Tampa. Flarida. U. S. A.
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METHOD OF SHEAR WAVE ULTRASOVIC CLADDIJG SURVEILLANCE

& Changed
2/14/771 2
9/28/77| 3

. 6/28/78} 4

Set recording gate "start' at peak of 1/8 inch notch indication
minus 1 inch of test metal distance. Set recording gate "END" at
peak point of 1/8 inch notch indication plus 3/4 inch of test metal
distance.

Comnect data potentiometer of scanmner (5 inch scan length) to Y
coordinate of X-Y recorder. Connect amplitude response to X coordinate
~of X-Y recorder.

Record calibration by scanning- across reference notches to record
maximum responses. and locations from reference notches. Set pen .
manually to duplicate scan spacings.; '

Place scanner on selected area’ of channel head. Set search unit on
left hand edge of area to be scanned. Move search unit to top of

scan (5") and return to bottom of scan length. Move search unit 3/4"
to right, move pen on recorder 3/4" and repeat "5" scan. Repeat process
at 3/4" incremernts until specified width (circumferential direction on

'”channel.head) of selected area has been traversed.

9.
lo.

Maintain records for comparison with periodic in-service recordings

made in the same.manner as described.

Clean and identify areas.

Follow the same procedure for each exam area by placing the scanning
fixture "feet" in positioning holes for each area.

Record U.T. results for each area.: scanned on .channel. head.

Maintain records for comparison with periodic in-service recordings

made-in the same manner as described.

jParthII: - Surveillance Procedure - 308 inch=3/4. inch range

Equipment:
a) UM 775 Reflectoscope (Automation)
b): 5N Weld Pulser/Receiver
¢) Alarm and recording module (Transigate) o
d) Westinghouse Immersion/contact search fixture 16° + 1° -0% incident angle.
e) 1.0MB 1-1/8" dia., heavy backing, SIZ transducer, Style #57A3453
) £) Scanniﬁg fixture (WID)
g) X-Y Recorder
h) Clad Channel Head reference block with 3/4 1a. long by 1/2" 5/8", and
- 3/4" deep Elox notches.
i) Couplant: 2 parts glycerine, l part water, 4=5 drops wetting agent per
piat. - :
Westinghouse Electric Comoration : NPT-61
Tampa Division ~ Nuclear Energy Systems , ‘ w Page 3 of 5

e ormvee et s it < Lo me

.Tampa, Flonida. Y. S. A.
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,?ﬁ§;6i of 5 METHOD OF SHEAR WAVE ULTRASONIC CLADDING SURVEILLANCE

'-';_‘,;. . ] ) -- )
!ocedure: ;

1. Set "feet" on search unit fixture as follows:

a) Place assembled "empty" search unit.fixture on 0.040-0.045 inch
thick shim on flat surface.
b) Adjust feet to touch flat surface.

2. TFill fixture with water and pressurize so that approximately 75-80% of
flexible bladder width touches flat surface on which four "feet" are
resting. S -

3. Mount scanning fixture including search unit on reference block so
that sound beam is projected perpendicular to nothces.

4. Calibration

a. Direct sound beam at center of 3/8 inch deep Elox-notch (position
-is marked on scanning fixture) and adjust instrument to’ obtain an
80-90% of full linear screen height (FSH) response.

b. Set search unit in line with 1/4 inch and 1/8 inch deep notches
(positions are marked on. scanning fixture) and note responses-—-
iﬁ : should be approximately 257%-307% (FSH) differences' between
successive no tches .

c. Set recording gate "start" at peak of 1/8 inch notch indication
minus 1 inch of test metal distance. Set recording gate "END" at
peak point of 1/8 inch notch indication plus 3/4 inch of test
metal distance. '

d. Connect data potentiometer of scanner (5 inch scan length) to Y
coordinate of X-Y recorder. Connect amplitude response to:X
coordinate of X-Y recorder.

e. Record calibration by scanning across reference notches to record
maximum responses and locations from reference notches. Set pen
manually to duplicate scan spacings..

f. Maintain calibration records for comparison with periodic in-service
' recordings. C :

5. Place scanner on selected area of channel head. Set search unit on
left hand edge of area to be scanned. Move search unit to top of scan
(5") and return to bottom of scan length. Move search unit 3/4" to
right, move pen on recorder 3/4" and repeat 5" scan. Repeat process
at 3/4" increments until specified width (circumferential direction on
channel head) of selected area has been traversed.

c.
G.

Gaiyen
Huzhes

Changnd

2

2/14/77

3

9/23/77

4

6/28/78

' E— e e———

NPT-61 - Westinghouse Eie;mc Caorporation .
Page 4 of 5 Tampa Division Nuclear Energy Systems _ LV

Tamga: Flarida. U. S. A.
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- NUCLEAR POWER COMPOMNEMNTS NPT-61
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.L- valyen
~ G. Hughes

Changed

24147772
9/28/771 3

. 6728718

6. Clean and identify area.

7. Follow the same procedure for each exam. area by placing the scanning‘
fixture "feet" in positioning holes for each area to be examined.

8. Record U.T. results for each area scanned on channel head.

9. Maintain records for comparisbn with periodic in-service recordings
made. in the same manner as described.

Tampa Division Nucleas Energy Systems

Westinghouse Electric Comporation : : NPT-61
; ' Page 5 of 5
Tamoa florida, U. S A. =
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APPENDIX C

DEVELOPHENT OF IMPRCVED ULTRASCNIC TESTING
TECHNIQUE FOR IN-SERVICE EXAMINATION OF CLADDING
FLAWS IN STEAM GENERATOR CHANNEL HEADS

Prepa:éd By:
- E. T: Hughes
February 7, 1977

Revised
- September 23, 1977

REVIEWED BY: APPROVED BY: g/' -

' : , . E. P. Loch, Manager
%W . Materials & Processes Eng.

L. K. Poole, Fellow Engineer -
Materials Engineering

o0 e s

C. A. Galyen, N.D7E. Supervisor
Reliability

—




Experizmental testing on notshed test sectionms shows that crack depth

I}

definition for clad cracking surveillance purposes can be extended fro

o . ) : o
the 3/8 inch limit to at least 3/4 inch. A 16 incident angle 37° shear
in the material) technique produces an acceptable linear rasponse from the

1/2, 5/8 and 3/4 inch deep notches in the channel head test section. A

'two (2) step procedure,.one for the 1/8 - 3/8 inch depth range uSLng a

20° inc1dent angle, and: another for the 1/2- - 3/4 inch range usiﬁ5 a 16°
incident angle, is proposed for the first-refueling-surveillance testing

of the Indian Point #3 steam generator chamnel heads.

 INTRODUCTTON

The Materials Engineering Branch of the NRC, based on *heir review and

1
evaluation~ of the Comsolidated.Edison Report on Steam Generator Chapnel

vHead‘Cladding Surveillance has recommended revision of Section 10, "Proposed . .

Action", of that report. The NRC recommendation was eo continue development
of the proposed technique to permit definition,of.deeper,penetrations,‘i.e-,
deeper than the 3/8 inch propqsed'in the Con. Ed. report, of clad cracks
into the base metal and, to incorporate.the results of the extended
development in;o the procedure to be used in the_first—refueling-surveillance-

examination of the Indian Point #3 channei heads. Definition to a total

" depth of at least 3/4 inch was recommended to cover the 0.250 inch maximum

clad thickness found to date plus the approximate 0.4 inch critical flaw

depth.calCulated for the cast carbon steel base metal.’




An experimental testing pProgrem, based on notches in representative
SA-216 WCC channel head test csectioms, was prepared in rasponse to the
, .
NRC request. Guidelines for this extended test program were the same as
- 3,4 :
those established for the earlier test program. The goal of the

extended prbgram was a linear respomnse from 1/2, 5/8 and 3/4 inch deep

notches with a 1/16 inch definition or resolutioca czpabkility, achieved

:éither by ﬁl)'extehding the pfgsent“sﬁrveillancg proégduré, (2) modification

of the present procedure or (3) development of a new procedure.

The test program, the results obtained, the test parameters, ané the
procedures needed\to extaend. crack depth definition beyond the 3/8 inch

maximum to at least 3/4 inch are described in this report{

TEST PROGRAM

ELOX notches of 1/2, 5/8 and 3/4 inch depth by 3/4. inch’ long were added -
to one of the qotched (1/8, 1/4,-3/8 an& 0.45’inch'deep) clad chamnel

head reference bloék sections used in the:ini:ial,.l/é-3/8'inch, test
program. The added notches, as in the earlier program, were located in-
the surveillance region, See Figure 1, of the reference block.. The notches
were.briented paréllel to. the cladding beads and perpendicﬁlar to. the

clad surface to simulate the critical crack orienﬁat%pn and predicted

direction of possible growth.

The notched test sample was examined using.immersion'technidueS‘so that sound
beam angles,‘transducer sizes and configurations, test frequencies, mode of
propagation, etc. could be independenily varied as needed to define the
required ﬁest parameters. The sound beam in all cases was directed toward the -

"top" edge of the ﬁapered channel head.reference section, perpendicular to the




3/4 4nch length of the notches to duplicate the scanning directica

proposed for channel head scurveillance purposes.

The experimental scanning of the notched test sample was conducted firset

' 0 . . . _ & '
using the 20  incident angle procedure prescribed and successfully applied
in the baseline exawination of the IPP #3 channel heads. When .a satisfactory

linear response could rot be achieved from the 1/2, 5/8, and 3/4 inch

. notches, the sample section was scanned using several beam angles above

and below the incident 200 setting. The incident beam angles:and the
resulting refracted shear wave angles in the channel head material are
listed in the following table.

Incident Angle - Refracted. Angie

(Through Water) . . (In Materdial)

*202 , 482

21° . , 51o

23o ' , 580_,

19o 450 ,

17o 39o

16 : 37

15° 34°

*The angle prescribed for ﬁhe 1/8-3/8 inch

range of depths. :
The results of the scanning conducted at: the various. incident angles are.
shown in the amplitude vs. notch depth plots in Figure 2. This method of
presenting the test data shows in graphic fashion the response linearity

attainable at each test angle and the interpolation or resolution available

. between the 1/8 inch notch'depth incfements. The amplitude values .shown

in the plotted results represent a gemeral average of several (5 to 7)

separate scans conducted at each incident angle setting.




The-experimental scanning of the nctched.test gample was conducted first
using the 20° inqident ang;c procedure to determine to what extent the
proposed procedure could be used in defining crack depth beyond the presiut
3/8 inch limit. The 20° test results confirmed the linear respénse,frcm
the 1/8, 1/4 and 3/8 and the 1/16 inch rinimum definition or resolution

éapability that were developed in the.original test program. The 20°

incident angle also produced a- linear respbﬁSe'from the'1/2, 5/8 and 3/4

inch deep noﬁches, however,  the increase in response amplitude per 1/8'inch.
increment cf notch depth was nét conéideredvsufficient for surveillance
purposes. The 5% of screen height change per 1/8 inch increment of. notch-:
depth is less than-tﬁe expected reading and instrument. error of. thé'tesp
system; 12-15% of screen height is the smallest definable cbange invamplitudé

considered reliable for the prcposed test. system.

The test results show that a 16° incident angle with the same test. parameters

. o ., . . . .
recommended for the 20 incident angle testing, will provide a linear

response from the 1/2, 5/8, and 3/4 inch notcﬁes with a 1/16 inch minimum-
definition or resolution capability. A 16° NPT-61 flexible membrane
"immersibn/cégtacﬁ fixtu:éfwasAmocked up for trial on the channel head test -
sections. .Plotting the 1.0 MH, , léo-incident'angle; 37° shear wave,
"fixture" test results from the 1/2, 5/8 and 3/4 inch notches as shown in

Figure 3 shows the linear response and depth definition capability of the

16° test system. The Amplitude/Notch Depth plot for the 20° incident. angle,

48° shear wave procedure is included in Figure 3 to show the crack depth
definition capability of the test system over the 1/8-3/8 inch and 1/2-3/4

inch ranges »f notch depth.




The nonlinearity or inflection found in the 0.4-0.5 inch depth range for all

of the incident angles investigated is a function of the 1/0 MHz wave length.

ThiS'nonlinearity precludes depth definition within the 0.4-0.5 inch range.
A lower and less sensitive test frequency, for example, 0.5 MHz, would shift
the inflection to the critical 5/8 inch depth point;:the inflection for 2.25

MHz occurs at. approximately 0.25 inch.

CONCLUSIONS

1: The 1.0 MHz, 20° incident angle ~ 48° shear wave technique previously
proposed3’4'produces a sufficiently linear. response from the 1/8, 1/4 and

3/8 inch notches in channel head test sections for surveillance purposes.

2.. The 1.0 MHz, 16° incident angle - 37° shear wave technique described herein .

produces a sufficiently iinear response from the 1/2;, 5/8 and 3/4 inch

. notches in channel’head.ftest.sectionS'for.-surveil;l.ancerpurposes.i

3. Notches exceeding 3/8 inch-but less than 1/2 inch in depth can be indicated

but‘definition within the 3/8-1/2. inch rangevisunotpavailable'atvthe'l.O
MHz test frequency used.
4., A 1/16 inch change in notch depth in the 1/8-3/8 inch range and in' the

1/2-3/4 inch range is the minimum definable change available.

RECOMMENDATIONS -

It is recommended that:
(1) A two step surVeillénce program be developéd for the selected areas of the
IPP #3 steam genérator channel heads for in-service monitoring of clad

cracking. Apply Step I (NPT-61 Part II) which is the presently proposed




1.0 MHz 20° incident angle (48° shear) technique, to the sélected areas
for comparison with the baseline data obtained. using the 20° incident
angle technique and for ﬁonitoriﬁg growth through the 1/8-1/2 inch depth
range. When change or growth approaching 3/8 inch is indicated, apply
Step II, (NPT-61 Part III) which is the 1.0 MHz, 16° incident angle (37°
shear) technique describéd in this report, tb‘thé affected areas for -
monitoring.groﬁth through'the 3/8-3/4 inch range.

(2) 'fhe presenﬁ érocedure'be-;odified to‘igcorpdfate the51/2%3/4‘inch
detection prdcedure.

(3) A 1.0 MHz, 16° +1° -0° incident angle-fiexible membrane immersion/contact
seérch unit fixture be made up for Qse in the scanning or guidance fixture
fabricated for. the baseline and in-service surveillance program proposéd

for the IPP {3 steam-generatof channel heads.
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Plant Name - Indian Point #3.
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Report Title - Techniczl R2port On Steam Generator Ckannel Head Cladding

Orig; Organization —AConsolidated Edison Co.
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UT for Ind*an P01nt #3 Steam Genﬂ*ator Channel Heads"

3. TD-MET-75-080 "Evaluation of Cladding, Steam Generator Channel Heads,

Consolidated Edisen ~ Indian Point #3.

4. Supplement to TD-MET--75-080 "In-Service Examination TechniqueSfFof
Surveillance of Cladding, Consolidated Edison IPP #3

Steam Generators".
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PERSONNEL AND EQUIPMENT
DOCUMENTS AND CERTIFICATIONS

Third In-Service Surve]]ahce of
Indian Point 3 Channel Head
Clad Cracking




WESTINGHOUSE ELECTRIC CORPORATION -
WATER REACTOR DIVISIONS (WAD) @g

‘IDE CEkgil‘Cg}g'b CARD R 013

mscsmnssrm Eugene T. Hughes

' -mmmmmmmmmum«mmmmrs«mmwmm

PROCEDURES FOR NHE FOLLOWING METHODS AND \EVELS.
Level III - RT:UT:MT; & PT-

(Re-certification)
ummms__ﬂnne_____. £XP. DATE 9/]5/83

L Y5k

(R) IS shown. sae Reverss Side

TY. (8i TRANS-

mmmmﬁmm M&AVMWMOFMFW
CERWFICJTE

| FERRED TO POSITION WHERE THE CERTIFICATION IS NGT REQUIRED. -C) REFUSED RENEWAL OF
AT-PERICCICAL EXAMINATIGN, 10} WHEN CERTIFICATION 1S REVOKED -
ANNUAL RECORD OF EYE EXAMINATION

EXAMINED BY

DATE
EXAMINED
8/14/80 i A, A. Spritzer, M. D.
9/10/81 | A. A. Spmtzer, M.D.

Ter A4 M My,

* Restricted ta those activides whicd/incl

1. Witnassing or meattonng 9t soecific NOE Jnerarigrs and,‘or tecnniques.
. 2. Auiting of aporoveg NOE procegures for comtiance.

1. Evetuation and/or inremreration cf NOE resulrs 1o Jpnicanie srancarss.




e

y 4
ool | NUCLEAR ENERGY SERVICES, INC.

CERTIFICATION OF PERSONNEL 4

NAME Robert Lucas

CERTIFICATIONS 7 : ,
: - - - “TNG. — - -
METIOD | LEVEL | DATE | EXAMINER LEVEL IIT | GEN. | SPEC.| PRAC.{ COMP. | HRS. RECERTIFICATION/RESTRICTIONS
uT 11 9/30/8] dﬁ & R 90 97,5 90 92.25 1 80 None
T 1 / > R
4
(.3) 1(:.3) (.4) (1.0)

__EXPERIENCE ' -
FROM - “TQ. COMPANY NDT METHODS & HICHEST LEVEL_ATTAINED
1960 Present Nuclear Enerqgy Services, Inc. uT II L '

e ‘
/

v

VERIFIED BY ,ﬁéd/,u P al
T S ®

SCHOOL

En"“AI[nN AND TRATNING (HIGHEST

PUBLIC, ADVANCED AND NDT)

In accordance wifh the NES, Inc. QA Manual

80A9021, NES Division Procedure 80A9068

__LocATION | DATE | LENGTH SUBIECT
Danbury High Danbury, CT 1959 4 yrs. | General
Sperxy Schools .~ Panbury, CT 1967 1 40 brs Ultrasonics

and/or 80A9069 and the 1975 Edition of

Sperry Schools

.1969 40 hrs.

SNT-TC-1A.

Danbury,lCT

"All historical information supplied by

me to compile this certification 1s true

and correct to the best of my knowledge".

9/30/80

DATE




EYE EXAMINATION REPORT

NANE: 7064’27". ZU'c/?S

 NEAR ACUTTY
(THE EXAMINEE IS REQUIFED TO PASS A JAEGER J-1 OR EQUIVALENT AT 16 INGHES)
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RIGHT EVE A4 - T/ |
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"RIGHT EYE =~ 20 /f30—" ' ' A é:lo

IEFT EYE. ; La é‘:". v ' - ' _Ra fFo
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COLOR_PERCEPTION

( THE EXAMINEE IS REQUIRED TO DISTINGUISH BE’I‘WEEN CONTRASTING COLORS)
TEST'USED A0 MHRE [SEIDg /sacﬁeo,umc Cocol TEST

@ AL PLaTES  FAILED - IMrmED

#PLEASE EXPLATN THE [CEGREE OF IMPAIRMENT (if any)

ARE CORRECTIVE LENSES REQUIRED? YEs
FOR WHAT PURPOSE? (NEAR, DISTANCE, CR BOTH) BoTH
VISUAL FIELD LEFECT YES NO_ X
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DATE .//fﬁﬁk
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ULTRASONIC INSTRUMENT LINEARITY RECORD

CALIBRATION BLOCK

ULTRASONIC INSTRUMENT

No. pmp 772/ SERIAL NO. S/n/ &2 TYPE T .Z o/

SERIAL NO. 2002

v

MOg

SIZE A STRAIGHT BEAM ( =
SIZE ANGLE BEAM ( )

.FREQUENCY 2. 18
- FREQUENCY

BRAND /~L
SRAND

/%/5"/" /pec‘e/;/ek 2853-9
Alarm pewr/n—ﬁ Moduvlc ZCO66-F -
| ’ : VERTICAL LINEARITY

SIGNAL AMPLITUDES IN % FSH

* HORIZONTAL LINEARITY - - } —
. : ACTUAL (CALCULATE) ACTUAL
BACK  |GRID | ACCEPT HIGHER o | LOWER
REFLECTOR |10C. | LIMITS - SIGNAL  |1/2 OF ACCEPT. SIGNAL
1 b | NO. HIGHER LIMITS* |
1 1 1 | _ 1| /oo (56O [wH-£S 55
2 0 lpeo-2g0 | 2| B0 | o) (35)_(*/5 7%
3 2 |y 859 3] b (3L |L-al) 39
4 1 {3.80-4.20 4 § ] sl jaun-h - AL/’ |
- . . Ly ) Vo ‘/Z' . .
| ¢ |4.75-5.25 o Lsl Ho | a0y |G8-08) 20 |
6 L |5.70-6.30 6 I X 1 ad -l =11y 15
7 | 7 le.es-7.35 | - 7 -,15" /Ry a8y 1/
8 -~ |7.60-8.40 8 ] 9 19>y ludr-¢4y 1 97
A ' - A ,
9 T ls.ss-9.45 | 9 ] S5 11y - 8
10 10f 10 : 10 )b (5 |¢@-co) o
*ACCEPTANCE LIMITS ARE 1/2 OF TH'E HIGHER SIGNAL t S% FSH
" AMPLITUDE CONTROL LINEARITY
INITIAL db
AMPLITUDE CHANGE RESULT LIMIT
802 _FSH | DOWN 6 MO = 487 |
807 FSH | DowN 12 | 4 16% = 247
T0
40% FSH| up 6 v 64% - 96%
207 FSH | UP 12 71 leaz - o6z
) ACCEPTABLE
) NOT ACCEPTABLE

NUCLEAR ENERGY SERVICES, INC.

A 4




SEARCH UNIT ACOUSTTCAL ANALYSIS

Frequency, Damping Factor, Beam Width/Dia., Focal Length, Becam Symmetry

DATE 4@3/32.

SERIAL NO. C%ZS?S PART NO. ST7AZIH S

TYPE SIL siz J/ s1J SIQ OTHER LENS RADIUS S LAT

CRYSTAL TYPE LI,SO,, QUARTZ ceramic v/ CcrysTAL s1zE_ /. /2 S

FREQUENCY 1.0 v/ 2.25 5.0 7.5 10.0 15.0 20 25.0 OTHER

In MHZ ) '

REFLECTORS Steel Ball }.O Steel Wire " Flat Glass Plate / OTHER

A. YPLATe B, EQL.L, C.BALL. E.

DRIVER PULSE . AMPLITUDE o 4
Duration: 0.020 u// microseconds ' CRYSTAL OUTPUT" 4530 millivolts

' 0,025 microseconds <0 Volts S
0.0 microseconds Total Loop Gain — ¢F.
CONNECTION CABLES Length  Type * NOTE: Water path as stated below is not always
Pulser to Crystal 4 ' RG-62  at the focal length. It is an operational ‘setting.

- Receiver to Scope 2 ' RG-62 : :

TRACE

AQ

/. O mircoseconds
m, _0.5 volts :

50 microsec/cm

0./ volts/cm -
,/p0 inch/div.

C.

50 microsec/cm
0./ volts/cm
,/00 inch/div.

[w)

microsec/cm
volts/cn
inch/div.

[ ]

microsec/cm
volts/cm
inch/div.

U.A. MODEL 5052UA
REF. RATE /K
DAMPIIG_4Q0
TETERGY

PCYT ATTT(D3) 26
AL 70

P. FILTER_Q0u/7T

e »

Measured Frequency /. U MHZ

Trace A.
Focal Length inches
. *Water Path 5.4 inches

/ab microsec water path
(round trip time)

‘Damping Factor 3,0

Trace A.

Beam Width or Dia. +AQ0 "
€3 Db Down Amp. Points
Trace B.

‘Beam Symmetry:

Length V S. °Amplltude
270 -30
Trace
360°-180°
Trace
315°-135°
Trace
45°-225°
Trace:

o ————————
————————
——————

Remarks:

Q.C.FORM 201
'REVISED SEPT. 1980

- AUTOMATION INDUSTRIES, INC.
SPERRY DIVISION

SHELTER ROCK AOAD

CANBURY, CONNECTICUT 08810
(203) 7as-2504 usA




ot s |
é
FREQUENCY SPECTRULS ANALYSIS {
Center 'requency /4@ Mz
: . Dispersion.ZMile/cm
__ Vetical Display Mode-Lincar ]
- » \‘; _ 'Excit.xuhn pulne’
A Model 4059 {14
Serial No. CEZ 575
t ' : “
PART 0.5 VA S¥5 3 .
\ -
_\ ,
!"
v
: RECEIVED STECTRUM '
: Q.C. FORM PO3A
: REVISED SEPT. 1980 . o }

AU AUTOMATION INDUSIRIES, itic —




APPENDIX E
X-Y° RECORDINGS PRE-SERVICE,

FIRST AND SECOND IN-SERVICE
SURVEILLANCE EXAMINATIONS



SECOND> IN-SERVICE SURVEILLANCE
X~-Y RECORDINGS
STEAM GENERATOR #32
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I8

JUUUT T

32 AREA 3

GEN.

FIGURE 8b X-Y RECORDINGS ST.



H B : . cooT o
— - <- e : J : —
. ——— — e —— - = — —
! . i _— ! .
T : - H i
= - .—-‘ - — - - - T = - T T AT ~ _ H ﬁ]
. i
- e e e —i ! P
————— i - S Y — L —
——— H Cte e ——— — - H -
: i . : B
. ] : | ;
: ! i ; : e .
H i - i H
! : i — -
: T T o = T - - T :
i H I -
| : 1 ; . _
1 [ T ; 1
— - — i i - :
| i ; ] —— -
; ‘ i T .
. 0
. .
i :
— :
- — 1
: P H
! I i
: [ :
] i Pom
: — ¢
. i i
i 1
it .
® o T

. |4____
1 FIGURE 8c X-Y RECORDINGS ST. GEN 32 AREA 3 N S R S ; _
| ; i i S — i i 1 ’ S S
! I ] | 1 ! i | i




it §\5

.‘ : , i ! ‘ . } I
() f i — t - ] : N
. i : v A& il I I + —
T T f ; — [ ! Ll : —
- B -
| - g T S T N ' - U T T e .
' R i - : . . - T 7 :
T Tt I .t ' : i i b T T
- — T T ' . : e
1 T i |
‘ - [t H} : - - T H i
| . . : i . + H H .
? i ! : TG
T 1 i : -
T 3
_ T

FIGURE 9a X-Y RECORDINGS ST. GEN. 32 ARFA 4

L 11

T f
| I A 1



e A

H

32 AREA 4

GEN.

FIGURE 9b X-Y RECORDINGS ST.




- +_...

i
g 3

4+

R |

I

i _
L _
j P
4 i
I} BEEEREE
2 BRRRRERE
i A
IS FEERI P
: S - 5
ik Q| :
RN | o I _
aREiny W
N

b v e md

—+

FIGURE lOa X-Y RECORDINGS ST. GEN. 32 AREA 5




JUVERIUUDRES SN VA p———

ot

I Nt i
. i ) R
o c : T
i R ! " .
R T 1 )
R ) . ‘ 7
. N ' ! H ol
i ' . ! /'t
. C i ' v
. s ! : M\.
B . C A
-~ -
2

_J“_—_"__ ”}

[T ST e

el

32 AREA 5

FIGURE 10b '~ X~Y RECORDINGS ST. GEN.



G AT S SO
- 1

SR JO -

B bl SRR

32 AREA 6

GEN.

FIGURE 1la X-Y RECORDINGS ST.




Ty
C
[

P
N__,
R

N — -
Loy

PRSI SO
i

32 AREA 6

~
.

GEN

0 FIGURE 1l1b X-Y RECORDINGS ST.

SR SR S




FIRST IN-SERVICE SURVEILLANCE
X-Y RECORDINGS '
STEAM GENERATOR' #32
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FIGURE 12 RECORDED X-Y CALIBRATION FIRST IN-SERVICE EXAM.
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GEN 32 AREA 1
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FIGURE 17b ST. GEN. 32 AREA 5
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PRE-SERVICE OR BASELINE
X-Y RECORDINGS
STEAM GENERATOR #32.
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