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ABSTRACT

This document summarizes the examination program, results, and presents
information concerning examination procedures, personnel and equipment used for
inspection at the H.B. Robinson Unit 2 1992 outage.

The eddy current examination outage included eddy current inspections utilizing the
' Zetec bobbin probes for defect examination. One MRPC examination was performed
.‘ in the cold side 5th support area to further evaluate a suspect indication. A 20% full-
length bobbin probe examination was performed in steam generator’s 1, 2 and 3,
except for row 1 tubes which were examined from 6C to HTE. One tube was plugged
in steam generator "A", (Row 1 Column 29). This tube was obstructed to a..580"
probe at the 6th hot leg support. Details are contained in the text of this document.
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TO: Carolina Power & Light Co.

CERTIFICATE OF PERFORMANCE

Carolina Power & Light Co.

H.B. Robinson Plant, Unit 2
| . Steam Generator Eddy Current Examination
| )

Combustion Engineering, Inc., hereby certifies that the Robinson Unit 2 steam
generator eddy current examinations performed during April 1992 were in compliance
with CP&L Purchase Order XM 10370000/WA# XS 10370002. Documentation
attesting to this conformance is contained within the data of this QC Records Package.

ﬂ Q. A. Engineer
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INTRODUCTION

Combustion Engineering, Inc. conducted an in-service eddy current examination of
the steam generator (S/G) tubing at Carolina Power & Light (CP&L) Robinson Unit 2
Nuclear Power Plant in April 1992. The purpose of the examination was to assess the
condition of the S/G’s, identify tubes requiring repair and to provide the necessary
information needed to fulfill Technical Specification requirements.

The examination program included multi-frequency bobbin coil and motorized
rotating pancake coil (MRPC) testing for indications of degradation, dents, and
deposits.

The examinations were conducted in accordance with Combustion Engineering
Procedure No. ROB-410-004 Rev. 4 in compliance with the USNRC Regulatory Guide
1.83 "Inservice Inspection of PWR Steam Generator Tubes", Revision 1, dated July,
1975 and the ASME Boiler and Pressure Vessel Code, Section XI "Rules for Inservice
Inspection of Nuclear Power Plant Components", 1986 Edition, with no Addenda, and
the Robinson Unit 2 Technical Specifications.

The eddy current data analysis variables were established in accordance with the
Procedure No. ROB-410-005 Rev. 3 "Eddy Current Data Analysis Procedure, Evaluation
of Westinghouse Steam Generator Tubing", and the attached Guideline, H.B. Robinson
Eddy Current Analysis Supplement. The data was independently analyzed by two
groups of certified Level IIA (minimum) data analysts. Discrepancies between the two
sets of evaluation results were reviewed by a Lead Level III eddy current examiner.
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WORK SCOPE

The examination program was conducted to meet all the necessary requirements of
the Plant Technical Specifications. A 20% examination was performed utilizing bobbin
probe testing.

Component: SG #A

Steam Generator Inspection Summary

Component: SG #B

Steam Generator Inspection Summary
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Component: SG #C

Steam Generator Inspection Summary
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Summary

Full length bobbin coil eddy current examinations were conducted as summarized in
the previous section of this report. The scan plan was provided by ABB/CE and
approved by CP&L, and depicted a 20% random sample of tubes throughout the 3
steam generators, including tubes referenced as "previous indication" tubes. The
"previous indication" tube examination results were compared against the 1990, 1988,
1987, and baseline outage (where possible) for indication of degradation progression.

None of the flaw-type signals reported during this inspection indicated any growth of
previous indications, attributing furtber conclusions that the previous indications
are indicative of manufacturing blemisbes. Dent indications also indicated no
growth, as these indications are also indicative of manufacturing anomalies.

A complete summary of the "previous indication" tubes as submitted by CP&L is found
in the data section of this report (Tabs labeled "3" in Vol. II). The results from the
previous three outages (1987, 1988, 1990) are shown for these tubes along with 1992
tube data. You will note that many of the shallow depth (<20%) flaws have been
updated to Manufacturing Buff Mark (MBM). Many of the other "previous
indications" show no indications at all, and therefore are listed as such.

Several flaws were reported in the <20% range and >20 to 39% range in S/G’s A, B &
C. A summary of the 1992 outage % Through-wall flaws is as follows:

3

COMPONEI&IT: SG #A
ALL % THROUGH-WALL INDICATIONS

Row/Col 'Beel Volts CH Ind. %$TWD Indication Probe Extent

f Desc. Location Tested

/
3 383AH12 09 1 . 25 1IH +420.7 A700SFRM CTEHTE
40 49 AHO7 05 1 32 5C 4264 A720MULC CTEHTE
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COMPONENT: SG #B
ALL % THROUGH-WALL INDICATIONS

Row/Col Reel Volts CH Ind. %TWD Indication Probe Extent
Desc. Location Tested

15 5C +34.9 A720MULC  CTEHTE |
17 3C +40.6 A720MULC  CTEHTE |
24 4H +46.6 A720MULC  CTEHTE
6 4C +17.0 A720MULC  CTEHTE
19 HTS + 1.9 A720MULC  CTEHTE

20 87 BHO7 0.6
25 26 BHO4 2.8
25 26 BHO4 1.4
25 26 BHO4 4.4
34 30 BHO4 0.9

e e e

COMPONENT: SG #C
ALL % THROUGH-WALL INDICATIONS

Row/Col Reel Volts CH Ind. %$TWD Indication Probe Extent
Desc. Location Tested

10 10 CHO1 06 1 14  CTS +15.2 A720MULC  CTEHTE
10 10 CHOT 0.7 1 17 CTS +16.3 A720MULC  CTEHTE
10 11 CHO1 1.1 1 11 CTS + 3.3 A720MULC  CTEHTE
10 11 CHO1 1.0 1 10 CTS + 4.4 A720MULC  CTEHTE
10 54 CHO7 0.6P1 9 CIS+13 A720MULC  CTEHTE
10 54 CHO7 09 1 10 CTS +23 A720MULC  CTEHTE
10 55CHO7 13 1 20 3C +11.0 A720MULC  CTEHTE
10 55 CHO7 20 1 6 CIS+6.7 A720MULC  CTEHTE
10 55 CHO7 21 1 10 CTS + 5.6 A720MULC  CTEHTE
13 3CHO1 1.1 1 17 CTS +11.3 A720MULC  CTEHTE
13 3CHO1 15 1 16 CTS +123 A720MULC  CTEHTE
13 4CHO1 18 1 13 CTS +10.0 A720MULC  CTEHTE
13 4CHO1L 48 1 8 CTS +21.1 A720MULC  CTEHTE
13 4CHO1 46 1 9 CTS +20.0 A720MULC  CTEHTE
13 4CHO1 45 1 5 CTS +17.3 A720MULC  CTEHTE
13 4CHO1 36 1 7 CTS +16.2 A720MULC  CTEHTE
13 4CHO1 09 1 19 CTS +15.5 A720MULC  CTEHTE
13 4CHO1 0.7 1 22  CTS +14.4 A720MULC  CTEHTE
13 4CHO1 26 1 9 CTS +11.1 A720MULC  CTEHTE
19 6CHO1 11 1

12 FBC + 1.4 A720MULC  CTEHTE
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Steam generator "A" Row 1 Column 29 was preventively plugged due to an
obstruction at the 6th support on the hot side. Various bobbin probes of decreasing
size down to 0.580" dia. were implemented but were unable to pass the obstruction.
After looking up the baseline data on this tube, it was shown to indicate an
obstruction with a 0.720 probe and was not examined further, but left in service.

Another tube in steam generator "A", Row 16 Column 59 was examined utilizing an
MRPC probe to further evaluate a signal at the 5th support on the cold leg side. After
MRPC examination it was concluded the indication was a small buff mark that was
distorted by the support signal. Graphic displays of this indication follow.

As you can see by
this first graphic,
there is a flaw-
like indication at
support 5C.
Although it
appears here like
a true flaw, it is
distorted by the
support. The
absolute mix
channel indicates
a buff mark
rather than a flaw
however.
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[
. Buff mark indication for same tube (16/56)

By comparing results of the indication at the support to a buff-mark in the free span
area, you can see similar characteristics indicating the suspect flaw is a buff-mark, and
not a true flaw of measurable depth.
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This MRPC graphic shows the small indication at 5C. A 3-coil MRPC probe was
utilized, which aids in determining if the indication is linear (crack-like) and its
orientation. The technique used showed no indication of crack-like signals and
confirms the buff-mark conclusion
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This view shows
a "top" view of

[0
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Another aspect of this outage, was a tube which was obstructed at the 6th hot
support. As mentioned earlier, this tube was obstructed during the base-line
examination, but was left in-service. The following graphic shows surrounding tubes
which were added to the inspection scope to investigate any further tube damage
which may have occurred near tube row 1 column 29. Tube row 1 column 28 was
tested in the original plan. No further damage was indicated in any surrounding
tubes.
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‘ Tube 1/29 and surrounding tubes
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Additional information may be found by reviewing the graphic tube-sheet maps found
in the following sections. These include:

All tubes examined

Plugged tubes (S/G #A only)

Tubes with % through-wall indications
Tubes with varying degrees of sludge
Tubes with copper indications

All tubes were analyzed for sludge and copper indications as requested by CP & L.
The sludge map shows studge less than 1", 1" to 2", and over 2". There was no sludge
reported greater than 3" thick. Sludge less than ~.5" was not reported, due to
inability to accurately measure at this level.
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MULTI-FREQUENCY EDDY CURRENT INSPECTION

SET UP INSTRUCTIONS

MIZ-18
SITE UNIT | COMPONENT SIDE DATE
H.8 Rogmsad | * 2 | S/G #Bgc| HOT = coLD Y /24/9a
PROBE TYPE &5v88w FRoAE CALIBRATION S:Aﬂgéﬁ?. (CIRCLE OR DESCRIBE OTHER)
A630 SPed, 47005FaH, A720 MuLC (ASMB  OTHER B X ¢g§§f Z¥SSS 2-8556
PROCEDURE TEST PURPOSE
KoB-4/10-00Y - R 4 LIGBN QoY LXAM

MIZ-18 CONFIGURATION

SAMPLES PER SEC: 400 for /" /séc

NUMBER? ﬁJ/A'
NAME- - : 300 Fee ad"lséc
FREQUENCY SEQUENCE PROBE CHANNEL SELECT
# FREQUENCY COIL COIL COIL COIL COIL COIL COIL COIL
1 2 3 4 5 6 7 8
1 Yoo kiz X X
2 loo kHz X x
3 boo kHz % X
4 1o kHz x e
SPECIAL NOTES TO OPERATOR / ANALYST
Rows -5 use 12"/ sec @ 4ou SAmPLES JséEc
Ruws & -T wse 22%se @ 2w s emrces [sec

[ A0 —r«m.c.]

- SEE APPENDIX A FOR SETUP INSTRUCTIONS.

PREPARED BY: m Lr\%-»;’u.w LEVEL 1T DATE ¥-294-92

APPROVED BY: D DL LEVEL _HLC DATE Y-24-92
T—

:0uausn0u>sucmesmuc




MULTI-FREQUENCY EDDY CURRENT INSPECTION

SET UP INSTRUCTIONS

MIZ-18
SITE UNIT COMPONEN'I;; SIDE DATE
A 8. Robinsan) # 2 | S/G#4,8¢| HOT « COLD Y /Y /T

PROBE TYPE 068~ FKe8€ | CALIBRATION STANDARD (CIRCLE OR DESCRIBE OTHER)
A630 sFeN, 47005FkH, A720 MuLC (ASMB OTHER 2 -gss¥, 2955'5'5? 2-8556

PROCEDURE TEST PURPOSE
KoB-410-004 - R4 &88iN Q0T £EXAM
MIZ-18 CONFIGURATION
NUMBER : ~/ ' SAMPLES PER SEC: 400 for /3" /séc
: A
NAME- - : 300 Fee ad'lscc
'FREQUENCY SEQUENCE PROBE CHANNEL SELECT
# FREQUENCY COIL COIL COIL COIL COIL COIL <COIL COIL
1 2 3 4 5 6 7 8
-1 400 kHz )( ><
2 joo kHz X e
3 [Nele] kHz X x
4 1o kHz ) X e
SPECIAL NOTES TO OPERATOR / ANALYST
Rows (-5 use 12" [ sec @ 40u SAmELES JseEc
Rums & -T  ase 2258 @ P s ampees [SEcC

[_ Ao —nun.c]

- SEE APPENDIX /4 FOR SETUP INSTRUCTIONS.

PREPARED BY: _ | Wewnen C-Fiuns LEVEL OIC  DATE 4-0v-92

APPROVED BY: 2 . LEVEL _HL DATE Y-24-92
T

GﬂﬂB“STIﬂH}EHGI—EERIHG




MULTI-FREQUENCY EDDY CURRENT INSPECTION

SET UP INSTRUCTIONS

MIZ-18
SITE UNIT COMPONENT_A SIDE DATE
A.8. Robinsan # Q2 | S/G#4 8¢ HOT « COLD Y /Y /9

PROBE TYPE (088w ARe8€
A630 SFEH, 47005FRM, AT0 MuLC

s
CALIBRATION STANDARD (CIRCLE %é;

D OTHER  2-955Y¢, 2¥ss5, 2

DESCRIBE OTHER)
5,

Bt R

PROCEDURE
KoB-+10-004 - £ Y

TEST PURPOSE

EBBN 0, LEXAM

MIZ-18 CONFIGURATION

NUMBER : ~/ SAMPLES PER SEC: 400 ok /3" /séc
, A

NAME- - : 300 Fee Q2" lséc

FREQUENCY SEQUENCE PROBE CHANNEL SELECT

# FREQUENCY COIL COIL COIL CGOIL COIL GCOIL COIL COIL
1 2 3 4 5 6 7 8

1 400 kHz )< )<

2 oo kHz e e

3 600 kHz )( x

4 1o kHz X e

SPECIAL NOTES TO OPERATOR ,/ ANALYST

Rows (-5 use 12" [ sec @ “ou SAmPLES Js€c

Fuvs 6 -7 wsE 22"se @ P s amrLes [sec

[ AMo -euec]

- SEE APPENDIX /4 FOR SETUP INSTRUCTIONS.

PREPARED BY: T Reweer (. iuns
APPROVED BY: SO O,
T

0T DATE 4-a%-92

LEVEL

LEVEL _HL DATE Y-24-92

GOMBIISTIOH}EHGI—EERIHG




CP&L Date: 05/17/92
H. B. ROBINSON Page: 1
COMPONENT: S/G #A
OUTAGE: 9204
LIST OF ALL SCHEDULED EXAMS
Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP
1 4 RAND 1 6 RAND 1 9 RAND 1 12 RAND 1 17 RAND
1 25 RAND 1 26 RAND 1 27 RAND 1 28 RAND 1 29 RAND
1 30 BIND 1 41 RAND 1 45 RAND 1 46 PREV 1 48 RAND
1 50 RAND 1 51 RAND 1 61 RAND 1 63 RAND 1 67 RAND
1 71 RAND 1 74 RAND 1 82 RAND 1 83 RAND 1 89 RAND
1 90 RAND 1 91 RAND 2 11 RAND 2 16 RAND 2 19 RAND
2 21 PREV 2 28 BIND 2 29 BIND 2 30 BIND 2 41 RAND
2 51 RAND 2 53 RAND 2 56 RAND 2 61 RAND 2 70 RAND
2 71 RAND 2 76 RAND 2 80 RAND 3 4 RAND 3 5 RAND
3 8 PREV 3 9 RAND 3 16 RAND 3 18 RAND 3 19 RAND
3 21 1987 3 31 RAND 3 32 RAND 3 34 RAND 3 38 RAND
3 53 RAND 3 60 RAND 3 67 RAND 3 69 RAND 3 74 RAND
3 89 RAND 4 3 RAND 4 14 RAND 4 26 RAND 4 27 RAND
4 28 RAND 4 33 RAND 4 35 RAND 4 36 RAND 4 40 RAND
4 42 RAND 4 43 RAND 4 44 RAND 4 60 RAND 4 65 RAND
4 75 RAND 4 76 RAND 4 77 RAND 4 80 RAND 4 81 RAND
5 2 RAND 5 16 RAND 5 21 RAND 5 22 RAND 5 24 RAND
5 28 RAND 5 31 RAND 5 33 RAND 5 35 RAND 5 38 RAND
5 40 RAND 5 41 PREV 5 45 RAND 5 56 RAND 5 57 RAND
5 58 RAND 5 60 PREV 5 64 RAND 5 65 RAND 5 70 RAND
6 1 RAND 6 20 PREV 6 36 PREV 6 42 RAND 6 44 PREV
6 49 RAND 6 53 PREV 6 656 RAND 6 64 RAND 6 67 RAND
6 82 RAND 6 85 RAND 6 87 RAND 7 7 RAND 7 8 RAND
7 12 RAND 7 15 RAND 7 23 RAND 7 26 RAND 7 34 RAND
7 38 RAND 7 40 RAND 7 41 RAND 7 43 PREV 7 47 RAND
7 51 RAND 7 56 PREV 7 69 RAND 7 70 RAND 7 71 RAND
7 73 RAND 7 76 RAND 7 77 PREV 7 78 PREV 7 79 RAND
7 80 RAND 7 83 RAND 8 2 RAND 8 8 RAND 8 10 RAND
8 12 RAND 8 13 RAND 8 15 RAND 8 25 RAND 8 37 RAND
8 39 RAND 8 42 RAND 8 46 RAND 8 48 RAND 8 49 RAND
8 51 RAND 8 57 RAND 8 58 RAND 8 60 RAND 8 62 PREV
8 65 RAND 8 70 RAND 8 72 RAND 8 73 RAND 8 82 PREV
8 87 RAND 9 4 RAND 9 14 RAND 9 21 RAND 9 23 RAND
9 25 RAND 9 28 RAND 9 45 PREV 9 47 RAND 9 68 RAND
9 86 RAND 9 90 RAND 10 7 RAND 10 8 RAND 10 9 RAND
10 10 RAND 10 11 RAND 10 13 RAND 10 15 PREV 10 16 PREV
10 17 1987 10 18 PREV 10 19 RAND 10 20 RAND 10 21 1987
10 23 RAND 10 24 RAND 10 26 RAND 10 34 RAND 10 35 RAND
10 37 RAND 10 39 RAND 10 40 RAND 10 41 RAND 10 45 RAND
10 50 RAND 10 51 RAND 10 54 RAND 10 58 RAND 10 61 RAND
10 76 RAND 10 82 RAND 10 83 RAND 10 85 RAND 10 87 RAND
10 89 RAND 11 2 PREV 11 4 RAND 11 7 RAND 11 10 RAND
11 11 PREV 11 12 PREV 11 14 RAND 11 17 PREV 11 25 RAND
11 28 RAND 11 40 RAND 11 47 RAND 11 60 RAND 11 62 RAND
11 64 RAND 11 65 RAND 11 67 RAND 11 75 RAND 11 89 RAND
12 3 RAND 12 8 RAND 12 9 RAND 12 16 PREV 12 21 RAND
12 25 PREV 12 32 RAND 12 38 RAND 12 40 RAND 12 41 PREV
12 42 RAND 12 44 RAND 12 45 RAND 12 65 RAND 12 66 RAND



H.
COMPONENT:
OUTAGE:

LIST OF ALL SCHEDULED EXAMS

B. ROBINSON
S/G #A

9204

Date:
Page:

05/17/92
2

Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP
12 68 RAND 12 73 RAND 12 85 RAND 12 87 RAND 12 90 RAND
13 4 RAND 13 7 RAND 13 18 RAND 13 24 PREV 13 25 PREV
13 30 RAND 13 32 RAND 13 37 PREV 13 48 RAND 13 57 PREV
13 61 RAND 13 67 RAND 13 73 RAND 13 75 RAND 13 87 RAND
14 5 RAND 14 7 RAND 14 15 RAND 14 17 PREV 14 20 RAND
14 35 RAND 14 53 RAND 14 61 RAND 14 67 RAND 14 69 RAND
14 74 RAND 15 11 RAND 15 14 RAND 15 17 PREV 15 18 PREV
15 21 RAND 15 35 RAND 15 39 RAND 15 41 RAND 15 43 RAND
15 45 RAND 15 47 PREV 15 49 RAND 15 52 RAND 15 64 RAND
15 76 RAND 15 81 RAND 15 83 RAND 15 85 RAND 15 86 RAND
15 88 RAND 16 20 RAND 16 23 RAND 16 24 RAND 16 42 RAND
16 45 RAND 16 46 RAND 16 48 RAND 16 56 RAND 16 66 RAND
16 69 PREV 16 71 RAND 16 79 RAND 16 80 RAND 16 82 RAND
16 86 RAND 16 88 RAND 17 13 RAND 17 26 RAND 17 34 RAND
17 50 RAND 17 52 RAND 17 54 RAND 17 57 RAND 17 60 RAND
17 64 RAND 17 67 RAND 17 70 RAND 17 74 RAND 17 83 RAND
17 85 RAND 17 86 RAND 17 88 RAND 18 12 RAND 18 13 RAND
18 28 RAND 18 34 RAND 18 49 PREV 18 63 RAND 18 68 RAND
18 80 RAND 18 81 RAND 18 83 RAND 19 13 RAND 19 20 RAND
19 21 RAND 19 22 RAND 19 29 RAND 19 30 RAND 19 35 RAND
19 42 RAND 19 47 RAND 19 52 RAND 19 60 RAND 19 64 RAND
19 69 RAND 19 77 RAND 20 7 RAND 20 8 RAND 20 13 RAND
20 21 RAND 20 39 RAND 20 44 RAND 20 46 RAND 20 50 PREV
20 60 RAND 20 61 RAND 20 62 RAND 20 64 RAND 20 69 RAND
20 71 RAND 20 73 RAND 20 74 RAND 20 75 RAND 20 77 RAND
20 80 RAND 20 82 RAND 21 10 RAND 21 20 RAND 21 42 RAND
21 43 RAND 21 55 RAND 21 57 RAND 21 59 RAND 21 61 PREV
21 67 RAND 21 81 PREV 22 7 RAND 22 17 RAND 22 21 RAND
22 23 PREV 22 27 RAND 22 30 RAND 22 34 RAND 22 41 RAND
22 45 PREV 22 46 RAND 22 48 RAND 22 50 RAND 22 51 RAND
22 58 RAND 22 68 RAND 22 69 RAND 22 74 RAND 22 76 RAND
22 82 RAND 22 83 RAND 23 10 RAND 23 12 RAND 23 13 RAND
23 16 RAND 23 22 RAND 23 34 RAND 23 36 RAND 23 43 RAND
23 48 RAND 23 56 RAND 23 63 RAND 23 64 RAND 23 73 RAND
23 74 RAND 23 77 PREV 23 85 RAND 24 10 RAND 24 13 RAND
24 14 RAND 24 15 RAND 24 17 RAND 24 22 RAND 24 24 RAND
24 27 RAND 24 33 RAND 24 67 RAND 24 70 RAND 24 84 RAND
25 9 RAND 25 17 RAND 25 20 RAND 25 21 RAND 25 23 RAND
25 42 RAND 25 44 RAND 25 66 RAND 25 68 RAND 25 71 RAND
25 73 RAND 25 76 RAND 25 77 RAND 25 80 RAND 26 10 RAND
26 15 RAND 26 19 RAND 26 24 PREV 26 34 RAND 26 35 RAND
26 62 RAND 26 71 RAND 26 75 RAND 27 15 RAND 27 17 RAND
27 18 RAND 27 35 PREV 27 37 RAND 27 38 RAND 27 52 RAND
27 58 RAND 27 59 RAND 27 61 PREV 27 63 RAND 27 66 RAND
27 72 RAND 27 73 RAND 28 14 RAND 28 28 RAND 28 30 RAND
28 32 RAND 28 34 RAND 28 40 RAND 28 41 RAND 28 44 RAND
28 57 RAND 28 59 RAND 28 67 RAND 28 73 RAND 28 79 RAND
28 81 PREV 28 82 RAND 29 15 RAND 29 17 RAND 29 22 RAND




CP&L

H. B. ROBINSON
S/G #A

COMPONENT:

OUTAGE:

LIST OF ALL SCHEDULED EXAMS

9204

Date:
Page:

05/17/92
3

Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col
29 24 RAND 29 25 1987 29 26 RAND 29 27 RAND 29 29
29 32 RAND 29 35 RAND 29 38 RAND 29 40 RAND 29 45
29 46 RAND 29 56 RAND 29 58 RAND 29 62 RAND 29 63
29 70 RAND 29 76 RAND 30 13 RAND 30 14 RAND 30 15
30 16 RAND 30 17 RAND 30 18 RAND 30 19 RAND 30 20
30 23 RAND 30 24 RAND 30 26 RAND 30 33 RAND 30 34
30 37 RAND 30 41 RAND 30 44 RAND 30 61 RAND 30 65
30 70 RAND 31 13 PREV 31 18 RAND 31 21 1987 31 22
31 33 RAND 31 45 RAND 31 55 RAND 31 57 RAND 31 65
31 66 RAND 31 68 RAND 31 69 RAND 31 70 RAND 31 71
31 72 PREV 31 74 RAND 31 77 RAND 31 79 RAND 32 20
32 22 PREV 32 23 RAND 32 25 RAND 32 37 RAND 32 40
32 46 RAND 32 47 RAND 32 48 RAND 32 50 RAND 32 53
32 54 RAND 32 64 RAND 33 24 RAND 33 25 PREV 33 27
33 30 RAND 33 31 RAND 33 33 RAND 33 37 RAND 33 43
33 50 RAND 33 51 RAND 33 61 RAND 33 71 PREV 33 73
34 32 PREV 34 34 RAND 34 35 RAND 34 37 RAND 34 40
34 44 PREV 34 55 RAND 34 59 RAND 34 69 PREV 34 70
34 72 RAND 34 75 RAND 34 76 PREV 35 18 RAND 35 21
35 26 RAND 35 30 RAND 35 33 RAND 35 35 RAND 35 39
35 43 PREV 35 46 RAND 35 51 RAND 35 53 RAND 35 58

. 35 60 RAND 35 61 RAND 35 63 RAND 35 64 RAND 35 66
35 67 RAND 35 74 RAND 36 20 RAND 36 21 RAND 36 24
36 28 RAND 36 29 RAND 36 31 RAND 36 32 RAND 36 36
36 38 RAND 36 47 RAND 36 53 RAND 36 68 RAND 36 69
37 21 PREV 37 24 RAND 37 27 RAND 37 34 RAND 37 36
37 42 RAND 37 47 RAND 37 55 RAND 37 64 PREV 37 68
37 69 RAND 38 23 PREV 38 51 RAND 38 71 RAND 39 27
39 29 RAND 39 37 RAND 39 50 RAND 39 52 PREV 39 54
39 56 RAND 39 57 RAND 40 25 PREV 40 28 RAND 40 39
40 40 RAND 40 48 RAND 40 49 RAND 40 52 RAND 40 54
40 59 RAND 40 62 RAND 40 64 RAND 40 66 RAND 41 29
41 31 RAND 41 33 RAND 41 38 RAND 41 60 RAND 41 61
41 63 RAND 41 64 RAND 42 32 RAND 42 39 RAND 42 47
42 57 RAND 43 38 RAND 43 39 RAND 43 42 RAND 43 45
43 46 RAND 44 38 RAND 44 47 RAND 45 42 RAND 45 49
45 50 RAND

PREV tubes: 63
XTRA tubes: 0
BIND tubes: 4
All Remain: 594 TOTAL Tubes: 661




CP &L Date: 05/17/92
H. B. ROBINSON Page: 1
COMPONENT: SG #B

‘ OUTAGE: 9204

LIST OF ALL SCHEDULED EXAMS

Row/Col GRP Row/Col GRP Row/Col GRP - Row/Col GRP Row/Col GRP

1 4 RAND 1 5 RAND 1 11 RAND 1 13 RAND 1 20 RAND
1 23 RAND 1 24 RAND 1 25 RAND 1 29 PREV 1 30 RAND
1 31 RAND 1 44 RAND 1 49 RAND 1 50 RAND 1 53 RAND
1 55 RAND 1 58 RAND 1 60 RAND 1 62 RAND 1 66 RAND
1 70 PREV 1 72 RAND 1 78 RAND 1 79 RAND 1 85 RAND
1 87 RAND 2 1 RAND 2 9 RAND 2 14 RAND 2 18 RAND
2 36 RAND 2 43 RAND 2 49 RAND 2 54 RAND 2 55 RAND
2 65 RAND 2 71 RAND 2 73 RAND 2 76 PREV 2 90 RAND
3 1 RAND 3 5 RAND 3 10 RAND 3 12 RAND 3 14 RAND
3 18 RAND 3 19 PREV 3 28 RAND 3 30 RAND 3 31 RAND
3 33 RAND 3 34 RAND 3 37 RAND 3 41 RAND 3 48 RAND
3 50 PREV 3 51 RAND 3 61 RAND 3 62 RAND 3 67 RAND
3 79 RAND 3 82 RAND. 4 5 RAND 4 17 RAND 4 20 RAND
4 21 RAND 4 25 RAND 4 27 RAND 4 28 RAND 4 29 RAND
4 31 RAND 4 32 RAND 4 34 RAND 4 44 PREV 4 58 RAND
4 60 RAND 4 72 RAND 4 73 RAND 4 74 RAND 4 78 RAND
4 92 RAND 5 18 RAND 5 19 RAND 5 20 RAND 5 21 RAND
5 22 RAND 5 30 RAND 5 32 RAND 5 33 RAND 5 37 RAND
5 39 RAND 5 52 RAND 5 53 RAND 5 54 RAND 5 56 RAND
5 58 RAND 5 76 PREV 6 5 RAND 6 40 RAND 6 45 RAND
6 66 RAND 6 68 RAND 6 87 RAND 6 88 RAND 6 90 RAND
. 7 6 RAND 7 7 RAND 7 10 RAND 7 14 RAND 7 21 RAND
7 23 RAND 7 31 RAND 7 33 RAND 7 36 RAND 7 37 RAND
7 41 PREV 7 42 RAND 7 46 PREV 7 52 RAND 7 59 RAND
7 63 RAND 7 65 RAND 7 69 RAND 7 70 RAND 7 71 RAND
7 82 RAND 7 86 RAND 7 89 RAND 7 90 RAND 8 3 RAND
8 7 RAND 8 19 RAND 8 26 RAND 8 27 RAND 8 28 RAND
8 29 RAND 8 32 RAND 8 34 RAND 8 36 RAND 8 38 RAND
8 40 RAND 8 43 RAND 8 45 PREV 8 46 RAND 8 49 RAND
8 59 RAND 8 67 RAND 8 75 RAND 8 83 RAND 8 84 RAND
8 85 RAND 8 90 RAND 9 16 RAND 9 34 RAND 9 50 RAND
9 51 RAND 9 61 RAND 9 65 RAND 9 68 RAND 9 69 RAND
9 81 RAND 9 84 RAND 9 87 RAND 9 89 RAND 9 90 RAND




Row/Col GRP

CP&L Date: 05/17/92
2

H. B. ROBINSON Page:
COMPONENT: SG #B
OUTAGE: 9204

LIST OF ALL SCHEDULED EXAMS
Row/Col GRP Row/Col GRP Row/Col GRP Row/Col

13
14
14
15
15
15
15
16
16

85
28
67

9
39
48
85

9
24
44

14 4 RAND 14 15 RAND 14 20 RAND 14 22
14 30 PREV 14 32 RAND 14 34 RAND 14 61
14 68 RAND 14 80 RAND 14 82 RAND 15 7
15 11 RAND 15 12 RAND 15 15 RAND 15 21
15 41 RAND 15 43 RAND 15 44 RAND 15 47




05/17/92
3

CPS&L Date:
H. B. ROBINSON Page:
COMPONENT: SG #B
OUTAGE: 9204
LIST OF ALL SCHEDULED EXAMS
Row/Col GRP Row/Col GRP Row/Col GRP  Row/Col GRP Row/Col
30 26 RAND 30 27 RAND 30 29 RAND 30 30 RAND 30 34
30 41 RAND 30 42 RAND 30 48 RAND 30 51 RAND 30 52
30 66 RAND 30 69 RAND 30 77 RAND 31 14 PREV 31 21
31 23 RAND 31 25 1988 31 26 RAND 31 32 PREV 31 42
31 44 RAND 31 53 RAND 31 55 RAND 31 64 RAND 31T 71
31 73 RAND 31 74 RAND 31 75 RAND 31 76 RAND 31 78
32 15 PREV 32 16 1988 32 17 1988 32 18 RAND 32 28
32 30 RAND 32 32 RAND 32 42 RAND 32 44 RAND 32 50
32 55 RAND 32 58 RAND 32 63 RAND 32 67 RAND 32 72
33 24 1988 33 28 RAND 33 29 PREV 33 32 RAND 33 34
33 37 RAND 33 38 RAND 33 49 PREV 33 51 RAND 33 60
33 62 RAND 33 71 RAND 34 29 RAND 34 30 RAND 34 34
34 44 RAND 34 57 RAND 34 60 RAND 34 73 RAND 34 75
35 18 1988 35 27 RAND 35 29 RAND 35 30 RAND 35 31
35 33 RAND 35 36 RAND 35 38 RAND 35 43 RAND 35 57
35 58 RAND 35 59 RAND 35 60 RAND 35 62 RAND 35 63
35 65 PREV 35 69 RAND 35 71 RAND 35 74 RAND 36 22
36 25 RAND 36 27 RAND 36 30 RAND 36 31 RAND 36 36
36 38 RAND 36 46 PREV 36 49 RAND 36 56 RAND 36 70
37 23 RAND 37 24 RAND 37 27 RAND 37 29 RAND 37 32
37 36 RAND 37 40 RAND 37 51 RAND 37 53 RAND 38 25
38 29 PREV 38 36 RAND 38 44 PREV 38 49 PREV 38 51
38 54 PREV 38 60 RAND 38 64 RAND 38 70 RAND 39 25
39 32 PREV 39 33 RAND 39 34 PREV 39 38 RAND 39 44
39 56 RAND 39 60 RAND 40 25 PREV 40 27 RAND 40 29
40 30 PREV 40 31 PREV 40 32 RAND 40 37 PREV 40 41
40 42 RAND 40 47 RAND 40 51 RAND 40 57 RAND 40 59
40 64 RAND 40 68 PREV 41 33 PREV 41 34 PREV 41 36
41 38 RAND 41 39 RAND 41 43 .PREV 41 45 RAND 41 48
41 55 RAND 41 63 RAND 41 64 RAND 42 33 PREV 42 37
42 41 RAND 42 46 PREV 42 52 PREV 42 61 RAND 43 33
43 34 PREV 43 36 PREV 43 37 RAND 43 38 PREV 43 40
43 41 RAND 43 44 PREV 43 46 RAND 43 47 RAND 43 52
44 36 PREV 44 38 RAND 44 45 PREV 44 48 PREV 44 50
44 54 RAND 44 55 PREV 45 41 PREV 45 43 PREV 45 45
45 46 PREV 45 47 PREV 45 48 PREV 45 52 PREV
PREV tubes: 95
XTRA tubes: 0
BIND tubes: 0
All Remain: 564 TOTAL Tubes: 659




CP&L Date: 05/17/92
H. B. ROBINSON Page: 1
COMPONENT: SG #C

. OUTAGE: 9204

LIST OF ALL SCHEDULED EXAMS

Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP

1 4 RAND 1 6 RAND 1 7 RAND 1 8 RAND 1 9 RAND
1 11 RAND 1 12 RAND 1 16 RAND 1 34 RAND 1 35 RAND
1 43 RAND 1 44 RAND 1 47 RAND 1 55 RAND 1 56 RAND
1 57 RAND 1 74 RAND 1 79 PREV 1 83 RAND 1 84 RAND
1 87 RAND 2 1 RAND 2 3 RAND 2 11 RAND 2 13 RAND
2 16 RAND 2 24 RAND 2 26 RAND 2 27 RAND 2 31 RAND
2 32 RAND 2 38 RAND 2 39 RAND 2 40 RAND 2 46 RAND
2 48 RAND 2 50 RAND 2 53 RAND 2 57 RAND 2 59 RAND
2 65 RAND 2 69 RAND 2 70 RAND 2 73 RAND 2 75 RAND
2 81 RAND 2 82 RAND 2 84 PREV 3 1 RAND 3 4 PREV
3 5 PREV 3 18 RAND 3 20 RAND 3 24 RAND 3 26 RAND
3 34 RAND 3 41 RAND 3 43 PREV 3 44 RAND 3 46 RAND
3 48 RAND 3 52 RAND 3 53 RAND 3 58 RAND 3 62 RAND
3 66 RAND 3 69 RAND 3 74 RAND 3 75 RAND 3 77 RAND
3 80 RAND 3 88 RAND 4 6 PREV 4 10 RAND 4 14 RAND
4 22 RAND 4 23 RAND 4 24 RAND 4 26 RAND 4 35 RAND
4 37 RAND 4 45 RAND 4 62 RAND 4 75 RAND 4 76 RAND
4 78 PREV 4 81 RAND 4 82 RAND 4 83 RAND 4 85 RAND
4 89 RAND 5 8 RAND 5 9 RAND 5 13 PREV 5 23 RAND
5 24 RAND 5 25 RAND 5 43 RAND 5 46 RAND 5 51 RAND
5 56 RAND 5 62 RAND 5 64 RAND 5 66 PREV 5 68 RAND
. 5 69 RAND 5 89 RAND 5 91 RAND 6 1 RAND 6 3 PREV
6 30 PREV 6 35 PREV 6 41 RAND 6 42 RAND 6 45 RAND
6 46 RAND 6 47 RAND 6 54 RAND 6 61 PREV 6 64 RAND
6 73 RAND 6 75 PREV 6 89 RAND 6 90 RAND 7 3 PREV
7 6 RAND 7 8 RAND 7 9 RAND 7 19 RAND 7 26 RAND
7 37 RAND 7 44 RAND 7 49 RAND 7 50 PREV 7 56 RAND
7 60 PREV 7 63 RAND 7 69 PREV 7 70 RAND 7 71 RAND
7 84 RAND 7 89 RAND 8 3 RAND 8 4 RAND 8 7 RAND
8 12 RAND 8 15 RAND 8 22 RAND 8 23 RAND 8 26 RAND
8 30 PREV 8 31 RAND 8 36 RAND 8 39 RAND 8 61 PREV
8 63 RAND 8 65 RAND 8 68 PREV 8 73 PREV 8 79 RAND
8 89 RAND 8 90 RAND 9 4 RAND 9 15 RAND 9 30 RAND
9 38 RAND 9 42 RAND 9 50 PREV 9 59 RAND 9 62 RAND
9 64 PREV 9 66 RAND 9 67 RAND 9 70 RAND 9 86 RAND
9 88 RAND 9 90 RAND 10 2 RAND 10 3 RAND 10 4 RAND
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CP&L Date:

H. B. ROBINSON Page:

COMPONENT: SG #C

OUTAGE: 9204

LIST OF ALL SCHEDULED EXAMS
Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col

12 63 RAND 12 64 RAND 12 72 RAND 12 77 RAND 12 83
12 84 RAND 12 85 RAND 13 3 PREV 13 4 RAND 13 7
13 9 RAND 13 16 RAND 13 35 RAND 13 39 RAND 13 50
14 6 RAND 14 8 RAND 14 9 RAND 14 11 RAND 14 14
14 18 RAND 14 20 RAND 14 24 RAND 14 43 PREV 14 48
14 49 RAND 14 52 RAND 14 53 RAND 14 54 RAND 14 56
14 60 RAND 14 77 RAND 14 83 RAND 14 85 RAND 15 10
15 14 RAND 15 15 RAND 15 17 RAND 15 19 RAND 15 21
15 25 RAND 15 29 RAND 15 30 RAND 15 33 RAND 15 37
15 39 XTRA 15 41 RAND 15 43 PREV 15 48 RAND 15 -58
15 60 RAND 15 62 RAND 15 63 PREV 15 66 RAND 15 68
15 70 RAND 15 72 RAND 15 82 RAND 15 83 RAND 15 84
16 6 RAND 16 23 RAND 16 31 XTRA 16 33 RAND 16 46
16 57 PREV 16 68 RAND 16 69 RAND 16 75 RAND 17 14
17 16 RAND 17 26 RAND 17 31 RAND 17 32 RAND 17 34
17 45 PREV 17 71 RAND 17 72 PREV 17 74 RAND 17 77
17 80 RAND 17 82 RAND 17 84 RAND 18 6 RAND 18 7
18 9 RAND 18 11 RAND 18 16 RAND 18 18 RAND 18 29
18 33 RAND 18 37 RAND 18 40 RAND 18 44 RAND 18 48
18 53 RAND 18 74 RAND 18 76 RAND 18 78 RAND 18 79
18 86 RAND 19 6 RAND 19 7 RAND 19 9 RAND 19 17
19 19 RAND 19 25 RAND 19 28 RAND 19 30 RAND 19 32
19 46 RAND 12 50 RAND 19 52 RAND 19 63 RAND 19 64
19 70 RAND 19 73 RAND 19 75 RAND 19 85 RAND 19 86
20 8 RAND 20 13 RAND 20 20 RAND 20 23 RAND 20 24
20 28 RAND 20 29 RAND 20 30 RAND 20 33 RAND 20 46
20 52 RAND 20 55 PREV 20 67 RAND 20 68 RAND 20 78
20 85 RAND 21 11 PREV 21 19 RAND 21 23 RAND 21 26
21 29 RAND 21 31 RAND 21 36 RAND 21 45 RAND 21 47
21 57 RAND 21 60 RAND 21 73 RAND 21 75 RAND 21 78
21 79 RAND 22 9 RAND 22 10 RAND 22 13 RAND 22 14
22 16 RAND 22 19 RAND 22 25 RAND 22 36 RAND 22 40
22 43 RAND 22 54 RAND 22 72 RAND 22 73 RAND 22 81
22 82 RAND 22 86 RAND 23 21 RAND 23 24 RAND 23 32
23 33 RAND 23 53 RAND 23 55 RAND 23 58 RAND 23 64
23 65 RAND 23 67 RAND 23 70 RAND 23 75 RAND 23 76
23 77 RAND 23 79 RAND 23 82 RAND 24 9 RAND 24 13
24 15 RAND 24 18 RAND 24 19 RAND 24 23 RAND 24 26
24 31 RAND 24 35 RAND 24 37 RAND 24 38 RAND 24 44
24 46 RAND 24 47 RAND 24 49 RAND 24 50 RAND 24 55
24 66 RAND 24 68 RAND 24 70 PREV 24 72 RAND 24 76
24 78 RAND 25 13 RAND 25 18 RAND 25 19 RAND 25 22
25 24 XTRA 25 31 RAND 25 34 RAND 25 38 RAND 25 42
25 48 RAND 25 52 RAND 25 53 RAND 25 71 RAND 25 75
26 16 RAND 26 19 RAND 26 21 RAND 26 23 RAND 26 26
26 28 RAND 26 30 RAND 26 33 PREV 26 35 RAND 26 38
26 44 RAND 26 45 RAND 26 50 RAND 26 54 RAND 26 56
26 69 RAND 26 72 RAND 26 76 RAND 27 11 RAND 27 15




CP&L Date: 05/17/92
H. B. ROBINSON Page: 3
COMPONENT: SG #C
OUTAGE: 9204
LIST OF ALL SCHEDULED EXAMS
Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP Row/Col GRP
27 17 RAND 27 31 RAND 27 48 RAND 27 50 RAND 27 60 RAND
27 65 RAND 27 66 RAND 27 71 RAND 27 73 RAND 27 79 RAND
28 11 RAND 28 16 RAND 28 18 RAND 28 30 RAND 28 31 RAND
28 36 RAND 28 39 RAND 28 43 PREV 28 47 RAND 28 50 RAND
28 59 RAND 28 62 RAND 28 64 RAND 28 67 PREV 28 80 RAND
29 15 RAND 29 16 RAND 29 17 RAND 29 18 RAND 29 31 RAND
29 41 RAND 29 44 RAND 29 51 RAND 29 68 RAND 29 78 RAND
29 79 RAND 30 19 RAND 30 20 RAND 30 21 RAND 30 34 RAND
30 40 PREV 30 42 RAND 30 54 RAND 30 56 RAND 30 64 RAND
30 70 RAND 30 75 RAND 31 23 RAND 31 28 RAND 31 30 RAND
31 31 RAND 31 32 RAND 31 33 RAND 31 35 RAND 31 45 RAND
31 50 RAND 31 54 RAND 31 55 RAND 31 61 PREV 31 64 RAND
31 68 RAND 31 70 RAND 31 74 RAND 32 17 RAND 32 21 RAND
32 25 PREV 32 32 RAND 32 45 RAND 32 46 RAND 32 56 RAND
32 60 RAND 32 62 RAND 32 63 RAND 32 68 RAND 32 69 RAND
32 71 RAND 33 24 RAND 33 28 RAND 33 31 RAND 33 33 RAND
33 36 RAND 33 39 RAND 33 40 RAND 33 42 RAND 33 44 RAND
33 54 RAND 33 55 RAND 33 66 RAND 33 70 RAND 33 71 RAND
34 20 RAND 34 29 RAND 34 37 PREV 34 43 RAND 34 44 RAND
34 48 RAND 34 59 PREV 34 61 RAND 34 64 RAND 34 72 RAND
34 73 RAND 35 36 RAND 35 42 RAND 35 44 RAND 35 56 RAND
35 57 RAND 35 58 RAND 35 71 RAND 35 75 PREV 36 21 RAND
36 30 RAND 36 33 RAND 36 35 RAND 36 43 RAND 36 44 RAND
36 46 RAND 36 48 RAND 36 49 RAND 36 51 RAND 36 52 RAND
36 59 RAND 36 61 RAND 36 63 RAND 36 65 RAND 36 70 RAND
36 71 PREV 36 72 RAND 36 74 PREV 37 27 RAND 37 31 1987
37 37 RAND 37 43 RAND 37 45 RAND 37 46 RAND 37 49 RAND
37 59 RAND 37 60 RAND 37 67 RAND 38 29 RAND 38 33 RAND
38 34 RAND 38 58 RAND 38 68 PREV 38 69 RAND 38 71 PREV
39 31 RAND 39 39 RAND 39 49 RAND 39 54 RAND 39 60 RAND
39 61 RAND 40 33 RAND 40 41 RAND 40 43 RAND 40 46 RAND
40 49 RAND 40 54 RAND 40 64 RAND 40 68 PREV 41 30 RAND
41 33 RAND 41 37 RAND 41 47 RAND 41 58 RAND 41 62 RAND
41 64 RAND 42 30 PREV 42 37 RAND 42 48 RAND 42 49 RAND
42 51 RAND 42 59 RAND 43 34 RAND 43 36 RAND 43 40 RAND
43 47 RAND 44 37 PREV 44 40 RAND 44 46 RAND 44 51 RAND
44 54 PREV 44 55 PREV 45 41 PREV 45 43 RAND 45 45 PREV
45 46 RAND 45 48 PREV
PREV tubes: 64
XTRA tubes: 3
BIND tubes: 0

All Remain: 600 TOTAL Tubes: 667
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1.0  PREREQUISITES

Ensure individuals are on an -appropriate RWP if work is to be
performed inside the Radiation Control Area.

This procedure has been reviewed per PLP-037 and it has been
determined NOT to be applicable.

Aﬂ&q 711/

Unit / Section Manager Date

2.0 PRECAUTIONS

Use the principles of ALARA in planning and performing work and

‘ operations in the Radiation Control Area.
3.0 ATTACHMENT
3.1  Eddy Current Examination of Nonferromagnetic Steam Generator Tubing

Using MIZ-18 Equipment.

-~
o

DISPOSITION OF RECORDS

A copy of this procedure and the completed attachments shall be sent
to the records vault for storage.

. SP-1110 REV 0O PAGE 4 of 31
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1.0 OBJECTIVE:

Eddy current examinations of steam generator tubing is performed to assess the reactor coolant
pressure boundary integrity. The resuits of this examination are permanently recorded and used
for comparison with the resuits of past and/or subsequent steam generator tubing inspection. The
eddy current equipment operator is responsibie for proper equipment interconnection, setup and
collection of eddy current data. The shift supervisor will provide additional technical support
during all these activities.

20  SCOPE:
This procedure, when used in accordance with the eddy current system setup and calibration
parameters established in the specific appendices, meets the intent of the requirements of the
USNRC Regulatory Guide 1.83 "Inservice inspection of PWR Steam Generator Tubes®, Revision 1,
dated July, 1975 and the ASME Boiler and Pressure Vessel Code, Section Xl "Rules for inservice
Inspection of Nuclear Power Plant Components®, 1986 Edition, with no Addenda.

3.0 REFERENCES:
3.1 ABB/Combustion Engineering Nuciear Power Nuclear Quality Assurance Manuai.

322 ABB/Combustion Engineering Nuclear Power Businesses Quality Assurance Procedures -
Manual.

3.3 ZETEC DDA-4 System Operating Guideline
3.4 MIZ-18 Data Acquisition System Operating Guide

3.5 STD-410-076; Control of S/G Eddy Current Examination Data Using the Personal
Computer (PC) Data Base System.

3.6 ASME Code Case N-401-1; Use of Digital Equipment.

3.7 ROB-410-005,; Eddy Current Data Analysis Procedure for the Evaluation of Westinghouse
Steam Generator Tubing.

3.8 ASME Code interpretation Xl-1-83-18: 1980 SNT-TC-1Avs. 1975 SNT-TC- 1A Certification.
3.9 HP-UX/Zetec Eddynet System Operating Guide (latest revision).

4.0 PERSONNEL REQUIREMENTS:

Each person performing examinations governed by this procedure shall be certified in accordance
with SNT-TC-1A 1980 Edition or equivalent. Combustion Engineering personnel shail be certified
in accordance with Combustion Engineering written Procedure QAP 2.4. contained in Reference
3.2. If examiners are supplied by the purchaser, the purchaser will be

responsible for their certification. in the instance when C-E utilizes a subcontractor, C-E will be
responsible for certification either by examination to the requirements of QAP 2.4 or by auditing
and accepting the subcontractor(s) written practice.

SP-nic R 555
NG Kev O Face 351 3
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4.1 A level | may perform specific calibrztions ‘and specific tests according to written
instructions (procedure) and to record the resuits. He shall receive the necessary
guidance or supervision from a certified ET Levei |l or !l individual.

4.2 The initial equipment setup at the start of the test program shail be verified by a certified
ET Levei il or Il individual.

43 The evaluation of the results of the eddy current examination must be conducted by a
Data Analyst quaiified to at least ET Level il with specific training for the evaiuation of data
from nonferromagnetic steam generator tubing.

3.0 PRECAUTIONS AND PREREQUISITES:

5.1 It is expected that very high leveis of radiation may be encountered inside and adjacent
to the primary head of the steam generators. Utmost care shall be taken in the setup and
performance of the examination to minimize personnei exposure to ionizing radiation and
radioactive contamination.

52 Personnel engaged in the eddy current examination program shall be indoctrinated in the
radiation protection ruies, guidelines, protective clothing and equipment requirements in
effect at the piant site as required.

5.3 The eddy current test equipment will be set up in an area designated by the operator and
approved by the site personnei in accordance with the appropriate figures and test setup
instructions.

NOTE: If the Remote Data Acquisition and Analysis Trailer (RDAAT) is utilized, data
acquisition equipment, video equipment and communication equipment may be
located in this traiier.

5.4 The steam generator shali be open on the primary side dried and ventilated in such a
manner as to provide proper temperature and humidity for personnel safety and comfort
and to prevent heat and moisture damage to equipment (approximately 90 deg. F or less).

5.5 The secondary side of the steam generator shall be cooled down to the extent that the
temperature of the tubes and tube sheet are 120 deg. F or less.

5.6 Provisions must be made for personnei and equipment entry into and exit from the steam
generator (i.e., ladders, scaffolds or staging, platforms, lighting inside and outside the
steam generator, breathing air supply, 120 VAC electricity, etc.).

5.7 Health Physics coverage shall be maintained at the steam generator during any personnei
entry into the steam generator as required.

The Eddy Current Examination Sheets will list ail the tubes that are to be inspected (Figure
1). The ET Operator wiil check each tube on the examination sheet after it is inspected.
Data control is maintained in accordance with Reference 3.5 or as appiicapie.

'(,I
[o0]
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59 NOTE: ALL EXAMINATION/INSPECTION FORMS, RECORDS, AND EXAMINATION
SHEETS SHALL BE DATED AND SIGNED WHERE REQUIRED. "NA® SHALL BE
WRITTEN OR TYPED IN ALL BLANKS- THAT ARE NOT APPUCABLE TO THE
DOCUMENT. BLACK INK IS REQUIRED AND THE USE OF "WHITE OUT" OR
CORRECTION FLUID IS FORBIDDEN. CHANGES WILL BE SINGLE LINED
THROUGH. INITIALED, AND DATED. UNUSED PORTIONS OF ANY FORMS
SHALL BE LUINED THROUGH WITH A SINGLE UNE INDICATING NO FURTHER
ACTION.

5.10 A communication system will be setup and operating between the eddy current test
instrument Operator and the steam generator platform.

5.11  The primary piping nozzle openings shall have been seaied prior to entry into the steam
generator for eddy current testing equipment installation to eliminate the possibility of
hardware inadvertently falling into the nozzie.

CALIBRATION STANDARDS:

6.1 The calibration standard will be fabricated from a length of tubing, of the same alloy,
nominal outside diameter, and nominal wall thickness as that in the steam generator. it
may also contain secondary side features such as carbon steel or stainiess steel as
support rings, copper rings, and other features as needed to provide signals for
subsequent mufti-parameter frequency mixing by the data analyst.

6.2 Documentation shall inciude an as-built drawing of the calibration standard, a miil test
report, serial number and manufacture’s heat treat number for tube material used in the
calibration standard.

8.3 The ASME calibration standard will typicaily contain the following artificial discontinuities
as a minimum but other designs may be used as required for specific appiications. See
Fiqure 2 for typical standard. Use as-built drawing of actual standard for spectfic details.

6.3.1 A singie hole drilled 100% through wall 0.067 in.
dia.

6.3.2 Flat-bottomed drill hole 5/64 in. dia. x 80%
through from the _outef tube wail surface.

6.3.3 Flat-bottomed drill hole 7/64 in. dia. x 60%
through from the outer tube wall surface.

6.3.4 Flat-bottomed drill hole 3/16 in. dia. x 40%
through from the outer tube wail surface.

8.3.5 Four fiat-bottomed drill hole 3/16 in. dia.,
spaced 90 deg. apart around the tube circumference, 20% through from the outer
tube wall surface.

8.3.6 1/16 in. wide 360 deg. circumferential groove.
20% through from the inner tube walil surface.

Rev O FACE 10 27 3]
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6.3.7 1/8 in. wide 360 degrees circumferential groove
10% through from the outer tube wall s_urface.

6.4 The profile calibration standard (when used) wiil contain sufficient tube expansions and/or
reductions in diameter to provide a set of known values for profile evaluations. See Figure
3 for typical standard. Use as-built drawing of the actual standard for specific details.

6.5 Other special calibration standards (when used) wiii contain a variety of notches, holes
and grooves for calibration of special setups such as rotating probes. See Figure 4 for
typical special calibration standard. Use as-built drawing of the actual standard for
specffic details.

EQUIPMENT:

All eddy current test equipment provided by Combustion Engineering shall be certified to be

equivalent to or exceed the applicable requirements of the ASME Code, Section XI. Appendix iV,

Paragraph IV-3100, with Code Case N-401-1 addressing the use of digital examination equipment.

Documentation of calibration will be provided prior to the start of the inspection. A typical

equipment list is provided below. .

7.1 Computer System with Data Acquisition Software and a supply of storage media.

7.2 Data Cartridge Recorder and a supply of properly formatted storage media cartridges.

7.3 Remote Data Acquisition Unit (RDAU) as required.

74 Eddy Current test/reference probes. See appropriate appendix for probe size and type.

7.5 Remote controlled manipulator, eq. SM-10/SM-20.

7.6 Steamn Generator Tempiates (optionai).

77 Mechanical probe pusher and fiexible probe guide material (optionai).

7.8 A calibration and reference standard (hand heid or in-line).

7.9 £ddy Current Examination Sheets.

7.10  Closed circuit television system (optional).

7.11 Communication system (optional).

EQUIPMENT SETUP:

8.1 Satisfy applicable requirements specified in Section 5. (Precautions and Prerequisites).
8.2 Set up communications between steam generator piatform and data station as required.

8.3 Install tempiates into the steam generator primary head as required.

REVQ /PrQC;t'}Io;BZ
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Install the remote manipulator into the steam generator primary head as required.

Attach guide tube with flexible guide material between remote manipuiator and the probe
driver.

Interconnect the acquisition system as shown in Figure 5 and 6 described as foilows:

8.6.1 Connect the General Purpose input Output (GPIO) interface
card on the (address 12) to the Data Cartndge Recorder with an appropriate
cable. (When duplicating tapes, connect a second GPIO Interface Card at

address 11 for the duplicate)

8.6.2 Connect the acquisition computer system (ACS) to the
ACS/RDAU interface (HPIB or equiv.) with an appropriate cable.

8.6.3 Connect the ACS/RDAU interface to the RDAU remote Unit with
the desired lengths (500’ to 1000’ typical) of cable(s). The appropriate (lIEEE-488
type) connector of the RDAU shouid be used. Interconnect the probe controlier
to the RDAU if the automated (Zetec 4d) probe pusher is used.

8.6.4 An appropriate probe spiitter/adaptor connected to the PROBE
connector on the RDAU is used to adapt the test probe to the RDAU.

Should absoiute data be desired, the probe spiitter/adaptor must have at ieast two probes;
one probe attached to the connector labeled “probe® and one probe attached to the
connector labeled “ref*. The reference probe shall be placed in a reference standard. Ten
foot extension cables or longer may be used as required. Typically the following
spiitter/adaptor will be utilized with the following probe types:

8.7.1 4 pin splitter/adaptor - bobbin probes.
8.7.2 10 pin splitter/adaptors - 8 x 1 probes, rotating probes,

segmented bobbin probes. profilometry probes, etc. Other appropriate adaptors
as required by probe design.

EQUIPMENT OPERATION AND CALIBRATION:

The following will describe the typical equipment calibration sequence with the specific calibration
technique requirements described in Appendix A through D. The appropriate Appendix will be
selected based on the particular type of inspection. The operator will be provided written
instruction by the shift supervisor with the issue of a completed *Set Up Instruction* Form. See
Figure 7.

9.1

<.

9.2

9.3

Load data acquisition software into the right disk drive and a blank diskette into left disk
drive.

Turn power on. Turn dispiay intensity to desired readability.

The system will prompt the user into the set clock and date mode. Place the data
cartridge into the data cartridge recorder with power activated; the cartridge will seif-load.

Rev () PAace 12 % 31
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9.4 Set all appropriate time and date settings. Use 24 hour mode if available.

9.5 Initialize (format) the blank diskette. (If not preyiously initialized).
9.6 Insure the disk backup (drive 1) is enabled through user seiectable menu options.

9.7 Change the acquisition setup parameters to the appropriate seftings for the identification
of system variables. e.g; S/G designator, Row and Col designators, printer enable, printer
type, etc.

9.8 Configure system frequencies and operating modes (absoiute or differential) as required
by the appendices for the examination to be performed as directed by the shift supervisor.
Be sure to set the configuration for MIZ-18 or MIZ-18A as required, and the appropriate
samples per second.

99 Puil the probe through the calibration standard and adjust spans and rotations for all
channels as described in the appendix utilized.

NOTE: In utilizing the Zetec 4d probe pusher (or equivaient), the appropriate soft key
menu options shouid be selected. Be sure to check the setup menu options to
insure proper pull speeds, rotation speeds, etc.

' 9.10 Compiete the summary with the following plant specific information supplied by the shift
supervisor and by documenting the equipment being utilized.
Owner Calibration Standard S/N(S)
Plant and Unit Number Procedure/Revision Number
Date ET Operator Name/cert. levei
Component |D & Side Company Affiliation
Data Cartridge Number Tubing Size
Probe |D, Size and Length RDAU SN

Length of cables (as required)

NOTE: When completing the line item “plant*, identify by initials only. The Plant fieid shouid
inciude an abbreviated owner/plant designation and WXYY (W representing the S/G
designation (A, B, C), X representing the Hot (H) or Cold (C) side. the YY representing the
tape number.) EXAMPLE: CPL/ROB AH22.

When compieting the line “ET Operator Name* use the operator’s last name followed by
the operator's initiais. EXAMPLE: "Jones JR." For consistency, it is desired that no
punctuation be used.

9.11  Record data from the calibration standard onto the data cartridge at the speed required
for the examination as defined in the appiicabie appendix.

3.12  Compiete the eddy current calibration sheet and cartridge label recording the appropriate
information and caiibration time (See Figure 8 & 9).

. 10.0 PROBE SPEED AND VERIFICATION:

101 Insert the probe into the tube to known position.

10.2  Retract the probe at test speed with acquisition system on, but not recording to tape.

10.3  Use the applicable steam generator drawing dimensions for the distance between tube
SY- e Rev ( PRcE 12 of 1




10.4

PROCEDURE NO.: ROB-410-004
REVISION NO.: 4
PAGE NO.. 10 OF 27

support structures.

Determine the travel time for the probe between two desired tube support structures using
the strip chart display on the acquisition system (marked at 1 second intervals) or
appropriate software procedure may be used (see operations manuai).

Probe speed shall not exceed 26 in./sec. Probe speed should be adjusted to
approximately 22 in./sec. or as required by the appendix utilized.

11.0 CALIBRATION VERIFICATION: (Span and Rotation Settings)

12.0

SP- 110

A calibration check must be recorded at the foilowing intervais:

111

Within 4 hours of the previous calibration check.

11.2 At the beginning and end of each data cartridge recording tape.

11.3  Whenever test components are changed, loss of power, malfunction is suspected or the
operator deems it necessary.

11.4  The shift supervisor or a designee shall initial the appropriate section of the eddy current
calibration sheet verifying compliance of calibration.

11.5 If a calibration discrepancy should occur the shift supervisor or an eddy current Level |l
or Hl shall identify the discrepant condition on the eddy current caiibration sheet. A
discrepant condition occurs when items in 11.1 through 11.3 cannot be met, or when

. phase and amplitude toierance leveis are exceeded as defined in the referenced ASME
code (section 2.0). The ECT Level il shall initial indicating acceptance of the disposition.

11.6 In the event that calibrations cannot be performed because of building evacuations,
equipment malfunctions, etc., a calibration shall be made upon reentry or
repair/replacement and will suffice as the fourth hour calibration.

NOTE: If discrepancies are found with the calibration as defined above. re-calibration will
be required. The re-caiibration information shail be forwarded to the data
analyst(s). The data analyst shali determine which tubes, if any shail be
reinspected. :

EXAMINATION:

121 Position the manipulator at the location of the first tube.

122  Press ACS (Acquisition Computer System) *ON" soft key.

12.3  Property identify tube iocation on the acquisition system.

12.4  Insen the probe into the tube to the desired elevation as defined by the Eddy Current
Examination Sheets.

12.5  Press the "Run® soft-key and withdraw the probe while recording the entire length of tube

to be inspected on tape during withdrawal. Take speciai care not to start the probe
retraction or stop the data recorder too quickly which may resuit in an incompiete
examination. Press ‘Pause‘ to stop data cartridge recorder. ‘Run® and "Pause® will
simultaneously start or stop the recorder and probe drive when using the automated

Rev O Pacr 14-t3)
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(Zetec 4d) probe driver. See the appropriate operator manual for details of operation.

Insure the tubes to be tested are indicated as compieted on the Eddy Current Examination
Sheet. If a tube or portion of is not inspectable, note any apparent cause on the Eddy
Current Examination Sheet. The message area should be used to note any conditions
which may arise, such as incomplete or cbstructed tubes, tubes which are unreachabie,
operator changes, probe changes. etc.

Position the probe at the next tube to be examined.
Repeat paragraph 12.3 through 12.7 for each tube to be examined.

13.0 OPERATING PRACTICES:

13.1

13.2

13.3

134

13.5

13.6

13.7

The acquisition system has a message capability that is provided for written information
about the testing. Notations such as operator changes, probe changes and other
description of testing should be inciuded. (see 12.6)

During the examinations, cycling through the channeis during data collection is
recommended {0 ensure proper operation of all coils. This shouid be done in the review
mode occasionally to ensure the quality of the data being recorded. Extreme care must
be exercised when utilizing the review mode. Improper use of the review mode couid
cause a loss of tube entries on tape.

Care shouid be taken to ensure similar probes are used as reference probes to avoid an
impedance mismatch.

The data cartridges shall be labeied appropriately utilizing the data cartridge label (Figure
9). These shall be attached to the data cartridge container and cartridge respectively.

The S/G identification system wiil be a two digit number with the first digit indicating the
S/G and the second digit indicating the iniet or outlet side of the generator eq. *S/G 31°
= §/G #3 on the inlet side eq. "S/G 20°* = S/G #2 on the outlet side,. etc.

The Row and Column (line) numbers shali be set to "Row 999 Cot 999* for ail calibration
checks.

Typically whenever a calibration is required, 3 calibration pulls are recorded. Certain tests
such as MRPC may not require 3 caiibration puils due to factors considering radiation
dose to piatform worker, etc.

140 MANIPULATOR POSITION VERIFICATION:

4.1

14.2

SP- 1110

Pasition verification shall be done upon the installation of the remote fixture and (before
relocation) of the fixture in the generator. Verification for tube locations shall be recorded
on the examination sheets similar to figure 1. The position of the fixture shall be verified
by sending the fixture to a known location in the generator. Once the operator has
visually verified the correct tube location with the fixture camera or with the tube-sheet
camera and the computer read-out, a message shall be made on the Examination Sheet
(see Figure 1). Operator verification need only be made at required verifications (see
14.2).

Postition verffication is required:

a. Prior to eddy current work in the generator.
b. Before and after relocation of the fixture.
c. Upon concluding eddy current work in the generator.

Rev FAGE IS ok 3]



15.0
16.0
17.0

=¢- 1110

PROCEDURE NO.: ROB-410-004
REVISION NO.: 4
PAGE NO. 12 OF 27

143 Position verification is recommended:

At the beginning or end of an eddy current examination sheet.

When “breaking the arm* to the opposite side of the plenum.

When returning to the tube-sheet after lowering the arm to the manway.
Whenever the operator has doubt-of the tube location.

apow

NOTE: Position verffications are entered on the examination sheet(s). Care should be
taken to insure operator knowiedge of verification points when there is an operator.
change, shift change, or other similar situation.

144  Inthe instance where the location has been incorrectly identified and a position verification
cannot be made from the last tube tested, ail tubes tested from the last valid position
verification must be reexamined.

RECORDING CRITERIA:

15.1  All data from the examination shall be recorded on the data cartridge or other media. The
media will contain at a minimum the information defined in paragraph 9.10.

EVALUATION:
16.1  The data analysis shall be conducted in accordance with Reference 3.8 Procedure ROB--
. 410-005, titled "Eddy Current Data Analysis Procedure for the Evaluation of Westinghouse:-
Steam Generator Tubing®, or ROB Steam Generator Evaluation Guidelines.

REPORTING CRITERIA:

The report of the inspection results supplied to the customer will contain the following at a
minimum,

17.1  All detectable tube wall degradations.
17.2  All detectable tube dents known to obstruct probe passage.

17.3  Any additional conditions that the data analyst deems necessary.
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APPENDIX A
TEST PARAMETERS FOR STANDARD
BOBBIN PROBE FOR DEFECTS, DENTS. SLUDGE, ETC.

Tubing

A.0D.-0.875"
B. Wail - 0.050" Nominal
C. Material - Inconel 600

Calibration Standard

See Figure 2 for Typical ASME Calibration Standard to be utilized for calibration of phase and
span settings. Use as-built drawings of actual standards for specific details.

Test Frequencies

Frequency t - 400 KHz Diff. and Abs. Toggle Coils 1 and 5

Frequency 2 - 100 KHz Diff. and Abs. Toggie Coils 1 and §

Frequency 3 - 600 KHz Diff. and Abs. Toggle Coils 1 and 5

Frequency 4 - 10 KHz Diff. and Abs. Toggle Cails 1 and 5

Other test frequencies may be used to augment the examination as required by the data analyst. -
Changes to the test frequencies wiil be accomplished through use of the Set-up Instruction Form-
(Figure 7) with concurrence by the customer representative.

Samples/Sec.

Speeds greater than 12°/sec. should typicaily use a sample rate of 800
samples/sec. vs. 400 samples/sec.

Signal Phase

All differential channels shalil be phased so the response from the 100% through-wali flaw is at 40
degrees, goes down first, and is approximately 50% of fuil screen height as practicai.

All absolute channels shall be phased so the response from the 20% 1.D. groove lies horizontal
to the left and is approximately 3 screen divisions.

Probes - Manufactured by Combustion Engineering, Zetec, or equivalent. Diameters are listed
below. Probes may have varying prefixes and suffixes describing body shape and centering
features.

A. Straight Tubing - .740", .720", .700" or as required
B. U-Bend tubing - .740%, .720"°, .700" or as required
C. Low Row U-Bend - .650", .680", .700" or as required.
D. Specialty Testing - As required by the data analyst.
*The above listed probes may aiso be used with a Ring Magnet.

Probe Speed
The mechanical probe pusher test scan speed shall not exceed 26 in./sec. for bobbin coil testing.
Desired nominal test speed shail be documented on the set up instruction. (Figure 7) Speciai

testing may be required at the rate specified by the Shift Supervisor. Speeds greater than 12°/sec.
shouid typically use a sampie rate of 800 sampies/sec. vs. 400 sampies/sec.
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APPENDIX B
TEST PARAMETERS FOR BEADED JOINT FLEX (BJF)
PROBE FOR DEFECTS. DENTS, SLUDGE, HEAT TREAT, ETC.

Tubing

A.OD.-0.875"
B. Wall - 0.050" Nominal
C. Materiai - Inconel 600

i Calibration Standard

See Figure 2 for Typical ASME Calibration Standard to be utilized for calibration of phase and
span settings. Use as-built drawings of actual standard for specific detail.

il Test Frequencies
Frequency 1 - 400 KHz Diff. and Abs. Toggie Coils t and §
Frequency 2 - 100 KHz Diff. and Abs. Toggle Coils 1 and 5
Frequency 3 - 600 KHz Diff. and Abs. Toggie Coils 1 and 5

Frequency 4 - 10 KHz Diff. and Abs. Toggle Coils 1 and 5
Other test frequencies may be used to optimize the examination as required by the data analyst.

V. Samples/Sec.

Speeds greater than 12°/sec. should typicaily use a sample rate of 800
samples/sec. vs. 400 samples/sec.

V. Signal Phase

All differential channeis shall be phased so the response from the 100% through-wall flaw is at 40
deg., goes down first, and is approximatety 50% of full screen height as practical.

All absolute channeis shall be phased so the response from the 20% |.D. groove lies horizontal
to the left and is approximatety 3 screen divisions as practicai.

Vi, Probes

Manutactured by Combustion Engineering, Zetec or equiv. Diameters are listed below. Probes
may have varying prefixes and suffixes describing body shape and centering features.

BJF Probes - .720° .700%, and .680" or as required.
VIl. Probe Speed
The mechanical probe pusher test scan speed shall not exceed 26 in./sec. for beaded joint flex

bobbin coil testing. Desired nominai test speed shall be documented on the set up instruction.
(Figure 7) Special testing may be required at the rate specified by the Shift Supervisor.
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APPENDIX C
TEST PARAMETERS FOR
ROTATING PROBE COIL TEST

This examination employs a surface riding pancake coil whick is rotated as it traverses the tube axis
producing a heiical scan. Axial location is tracked by means of a positional encoder with positive feedback

to the acguisition system. Flaw depths can be evaluated using a phase delay or ampiitude curve and the

indication topography presented in C-Scan Graphics.

Ill. Test Frequencies Single Coil

Tubing

A.0.D.-0875"
B. Wall - 0.050" Nominal
C. Material - Inconei 600

Calibration Standard

See Figure 4 for a Typical MRPC Calibration Standard to be utilized for calibration of phase and
span settings. Use as-built drawings of actual standards for specific detaiis. Other specialized
calibration standards may be used in lieu of the typical ASMZ calibration standard.

3-Coil(See Figure 10)

Frequency 1 - 800 KHz, Toggie Coil 1 Coil 1,3, 5
Frequency 2 - 400 KHz, Toggle Coii 1 Coil 1,3;5
Frequency 3 - 200 KHz, Toggle Coil 1,3, 5 Coit 1,3, 5
Frequency 4 - 100 KHZ, Toggle Cai 1, 4 Coil1,4,5,7

NOTE: The following is the designation of each coii:

Coil 1 is the internal reference pancake coil.

Coil 3 is the axial encoder (if used] or axial coil (3-coil).

Coil 4 is the event marker (rotation puise).

Coil § is the "down* indicator coil. (If applicable) or circumferential coil (3-coil).
Cail 7 is the bobbin coil locator.

Probes which do not balance (e.g. coii 7) do not need to be changed. These signais do not
' aifect the test
coils.

Sampies/Sec.
Sample rate of 400 samples/sec. is typical for MRPC. Higher sampies are permitted if

indicated by
lead analyst.

Signal Phase

All test frequencies of coil 1 (3 and S also for 3-coil) shall be phased so the response from the
probe lift-off or noise is horizontal and the signal responses are positive. The 100% through wail
hole from the standard should be approximately 4 screen divisions as practical.

Single coii rotation puise (coii 4) shouid be adjusted to position the signal vertically as practical
with span at 75% of one-halif screen height.

Revo | “Face 1§ 5f
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APPENDIX C Contd

Three (3) coil rotation puise (coil 4) has additional pulses. Adjust the phase of the large puise in
a vertical direction, with the smailer puises horizontal. This should position the large puise to ~
45° on the screen. Span should be set to approximately 75% of one-half screen.

Vi Probes

Manufactured by Combustion Engineering, Zetec or equiv. Rotating probe pancake coil of the
appropriate diameter to maintain consistent contact.

*The above listed probe may aiso be used with a saturation magnet.
VIIL Probe Speed

The mechanicai probe pusher test scan speed shall not exceed 0.1 in./sec. The rotating probe test
speed will be 200 revoiutions /min. as verified by the probe speed indicator of the software, found
by depressing the *display speeds* soft key. Speciaity tests may be performed at the rates
specified by the Shift Supervisor.

NOTE:. Recommended insertion speed shouid be <6*/sec. Special care must be exercised when
inserting the probe into the fiexible probe guide and calibration standard. The probe head may
need to be rotated while inserting to the desired position.
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APPENDIX D
TEST PARAMETERS FOR
PROFILOMETRY PROBE TEST

Tubing

A . 0D.-0875"
B. Wall - 0.050" Nominal
C. Material - inconei 600

1. Calibration Standard

See Figure 3 for Typical Profilometry Standard. Use As-Built drawings of actual standard for
specffic details.

. Test Frequencies

Frequency 1 - 400 KHz Abs. Toggle Coils 1, 3,5, 7
Frequency 2 - 400 KHz Abs. Toggte Coils 2, 4, 6, 8
Frequency 3 - 10 KHz Abs. Toggie Coils 1,3, 5, 7

Adjust samples per second to 120 in Configure mode. Other test frequencies may be used to
optimize the examination as required by the data analyst.

V. Signail Phase
Absoiute frequencies 1, 2 and 3 shall be phased so the response from the step goes vertically up
and approximately 3 divisions. During calibration, the probe shouid be nuiied in the nominal

section of the tube, heid for 3 - 5 seconds, retracted to the reduced section, heid for 3 - 5 seconds
and retracted again. This process shouid be repeated at least six times.

V. Probes

Manufactured by Combustion Engineering, Zetec or equivalent. A special designed 8 coil pancake
probe or equiv.

R Probe Speed
The mechanicai probe pusher test scan speed shall not exceed 14 in./sec. for profilometry cail

testing, 6 in./sec. is desired. Specialty tests may be retracted at the rate specified by the Shift
Supervisor.
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TYPICAL EDDY CURRENT EXAMINATION SHEET
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TYPICAL PROFILOMETRY CAUBRATION STANDARD
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TYPICAL RDAU INTERCONNECTION SCHEMATIC

HPBARZ-18 WNTERFACE

DIGIIAL CARTRIDGE RECORDER

WONTER CABLE | A/C POWER A/C POWER

TYPICAL MIZ~18 REMOTE CABLE CONNECTOR

Figure S
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TYPICAL SET-UP INSTRUCTION FORM

ROB-410-004

OF 27

MULTI- FREQUENCY XDDY CURRENT (RSPECTION

SET U? INSTRUCTIONS
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S€-1110

SER APPENDIX FOR SETUP INSTEDCTIONS.
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TYPICAL EDDY CURRENT CALIBRATION SHEET
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TYPICAL DATA CARTRIDGE LABEL

{3 ORIGINAL COMBUSTION ENGINEERING REEL #
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PREREQUISITES

Ensure irdividuals are on an appropriate RWP if work is to be
performed inside the Radiation Control Area.

This procedure has been reviewed per PLP-037 and it has been |
determined NOT to be applicable.

A '7//7[ 72

Unit / Section Manager " Date

PRECAUTIONS

Use the principles of ALARA in planning and performing work and
operations in the Radiation Control Area.

ATTACHMENT
Eddy Current Data Analysis Procedure Evaluation of Westinghouse
Steam Generator Tubing.

H.B. Robinson Eddy Current Analysis Supplement

DISPOSITION OF RECORDS

A copy of this procedure and the completed attachments shall be sent
to the records vault for storage.

REV 0O PAGE 4 of 50




PROCEDURE NO.: ROB-410-005 -

REVISION NO.: 3

PAGE NO.: 2OF 21

TABLE OF CONTENTS

SECTION TITLE

1.0 OBJECTIVE

20 REFERENCES

3.0 PERSONNEL REQUIREMENTS

40 EQUIPMENT

5.0 AREA OF INTEREST

6.0 EVALUATION OF DATA

7.0 SIGNAL FORMATION

8.0 SIZING MEASUREMENTS

9.0 VOLTAGES

10.0 " AXIAL POSITION LOCATION

1.0 DDA-4 DISC FORMAT INFORMATION

120 RE-EXAMINATION

13.0 - CONFIRMATION OF PLUGGABLE INDICATIONS
14.0 DATA CONTROL

15.0 RECORDING CRITERIA

16.0 REPORTING CRITERIA

FIGURE 1 TYPICAL EQUIPMENT INTERCONNECT SCHEMATIC
FIGURE 2 ‘ TYPICAL ASME CALIBRATION STANDARD
FIGURE 3 UST OF APPROVED DDA-4 NOTATIONS
FIGURE 4 TYPICAL 3-POINT FIT CURVE

FIGURE 5 PHASE ANGLE MEASUREMENTS

FIGURE 6 TYPICAL 3 LOOP PLANT LAYOUT

FIGURE 7 TYPICAL W SERIES 44 S/G CROSS SECTIONAL VIEW
FIGURE 8 TYPICAL W MODEL 44 S/G TUBESHEET MAP
FIGURE 9 TYPICAL DDA-4 FINAL REPORT FORMAT

FIGURE 10 TYPICAL EDDY CURRENT DATA SHEET

ATTACHMENT A CUSTOMER SPECIFIC DATA ANALYSIS REQUIREMENT

SP- 11 /REVB

TALE G ot 5D




PROCEDURE NO.: ROB-410-005-
REVISION NO.: 3
PAGE NO.: 3 OF 21

1.0 QOBJECTIVE

This procedure will establish a set of guidelines to be utilized by the eddy current Data Analyst:with-the~
intent of providing a consistent method for reporting the eddy current results. THIS PROCEDURE IS
NOT INTENDED TQ BE UTIUZED BY AN INDIVIDUAL WHO HAS NOT HAD PROPER TRAINING IN-

THE EVALUATION OF EDDY CURRENT DATA. This procedure may be superseded in its entirety. or in
part by client specific analysis guidelines.

20  REFERENCES

21
22
2.3
2.4
25
2.6

2.7

3.0 PERSONNEL REQUIREMENTS

3.1

3.2

33

3.4

SP- 1

ABB/Combustion Engineering Nuciear Power Quality Assurance Manuai.
ABB/Combustion Engineering Nuclear Power Businesses, Nuciear Quality Assurance Manual.
Zetec DDA-4 System Operating Guideline.

STD-410-076 Procedure for the control of Eddy Current examination data for the personal:
computer (PC) Data Base System.

ASME Code interpretation X1-83-18: 1980 SNT-TC-1A vs. 1975 SNT-TC-1A Cartification:=-
HP-UX/Zetec Eddynet System Operating Guide (latest revision).

ASME Code Case N-401-1, use of digital equipment.

The evaluation of the results of the eddy current examination must be conducted by a Data
Analyst qualified to at least ET Lavel |l with specific training for the evaluation of data from
nonferrogmagnetic steam generator tubing.

Each person performing Data Analysis governed by this procedure shall be certified in
accordance with SNT-TC-1A 1980 Edition or equivalent. Combustion Engineering personneil
shall be certified in accordance with Combustion Engineering written Procedure QAP 2.4
contained in Reference 2.1.

It data analysts are supplied for primary or secondary data review by the purchaser, the
purchaser will be responsible for their certification. In the instance when C-E utilized a
subcontractor for primary or secondary data review, C-E wiil be responsible for certification
either by examination to the requirements of QAP 2.4 or by auditing and accepting the
subcontractor(s) written practice.

The Analyst shail be responsible for evaluating the data and reporting the resuits of the
examination.

The independent data analyst (if used) shall be responsible for evaiuating the data provided by
the data controller.

Revd Pace 7 of 50
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REVISION NO.: 3
PAGE NO.: 4 OF 21

EQUIPMENT

The equipment required to analyze the eddy current examination data includes but is not limited. to the
following: (Interconnect as appropriate). If LAN System is used, configuration may differ.

41

42

43

4.4

45

4.6

47

HP 200/300/400 Series Computer or equivalent.

Zetec Analysis software or equivalent.

Ample supply of floppy disks, data cartridges or applicable media.

Data Cartridge Recorder HCD-75Z, ADIC or equivaient media.

Appropriate printer or equivaient device (optional).

Eventide Expressway Intelligent Buffer Model WPB-109 or equivalent (optionai).

Appropriate interconnect cables, power cords and peripherais.

AREA OF INTEREST

The evaluation of data shail include all information recorded on storage media per the requirements:of -
the Data Acquisition operating procedure in use or as specified by the client.

Pev 0 Tree8 2550
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REVISION NO.: 3
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EVALUATION OF DATA

6.1 The data evaluation shalil be conducted by viewing the lissajous pattern and the appropriate::
strip chart presentations on the computer screen for the entire recorded length of each:tube:::
Any abnormal signais will be investigated for determination of location and percent through
wall dimension (% TWD) as practical.

6.2 The screening frequencies utilized for the data analysis shall be the optimum defect detection~
frequencies for the size and wail thickness of the tubing being inspected. These frequencies=:
will be determined by the lead data analyst and documented on Attachment A, Client Specific: -
Data Analysis Requirements. No.Field Change Noticg (FCN) is required for additions or::
deletions to Aftachment A. Signatures by the ET Lavel lil and the client representative-will:-
represent concurrence of the specific requirements.

NOTE: As work progresses, Attachment A's shall be compieted as required. The revision:
number shall be changed in the appropriate section of the Attachment A form.

6.3 If the Analyst determines that a condition exists that preciudes accurate data analysis; the::
analyst will submit a list of tubes that have been affected by this condition and those tubes::-
may be retested if required. ERSIRA

6.4 Interpretation of test resuits shail be conducted by certified eddy current data analysts:-Testx::: -
results are interpreted using calibration curves generated from information obtained by passing:-
a test probe through a calibration standard manufactured from a piece of material of the same=-
alloy, nominal outside diameter and nominal wall thickness as the tubing in the steam
generator containing known, machined, or natural discontinuities ranging from 100% through
wall t0-20% through wall from the O.D. or as required. Typical calibration standard shown-in
Figure 2.
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6.5 The data shall be analyzed using any or all the recorded information necessary to determine--
the nature and severity of all detectabie indications, as required.

6.6 All indications analyzed will be categorized using the recommended DDA-4 Notation. These::
codes are inclusive, but shall nat be limited to the listing located in Figure 3.

6.7 When the signal of interest is interfered with by a support structure, sludge, dent, noise, or
other unwanted responses, a mutti-frequency mix may be used to aid in evaiuation of the .
signal. Thesa indications wiil be evaiuated using the appropriate sizing frequency and mixes: -
as needed.

6.8 When the signai of interest is interfered with by a support structure, noise, or cther indications:-
one or more of the following techniques may be utilized to improve the accuracy of
classification and sizing.

6.8.1 Other frequencies
682 Mixes
6.8.3 Special techniques
6.8.3.1 Rotating Eddy Current Probes
68.3.2 Magnetic Bias Probes
6.8.33 8 x 1 Probes
6.8.3.4 Ultrasonic Inspection
6.8.35 D Coils or Segment Bobbin Coil Probes
6.8.3.6 Cther
SIGNAL FORMATION

The initial direction of the signal formation supplies important information about the indication type to
the data analyst. Signal formation may be determined by strip chart recordings or by CRT dispiay.
Signal phase must be set to a known standard prior to initiation of the data analysis.

7.1

72

7.3

Relevant indications in the differential mode shall be phased such that known flaws in the
calibration standard form (negative) initially. Relevant absoiute signails shail be phased such
that fiaws in the calibration standard form upward (positive) initially.

Non-relevant indications in the differential mode wiil normally form upward (positive) initially.
Non-relevant indications in the absolute mode will normaily form downward (negative) initially.

The data analyst shall be cognizant of the fact that a real flaw (relevant indication) will have
appropriate phase and voltage correlation at various frequencies.
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PROCEDURE NO.: ROB-410-005::
REVISION NO.: 3
PAGE NO.: 7 OF 21

PHASE ANGLE MEASUREMENTS

8.1

8.2

83

8.4

All phase angie measurements will be compared to the relevant calibration curve to determine
percent through wall, utilizing a 3 point fit curve. This curve shall be constructed utilizing the-:
as-built dimension of the calibration standard and actual phase angie or ampiitude data-
obtained from passing the test probe through the calibration standard. (See Figure 4 for a
typical curve). The 4.1 curve supplied with the DDA-4 Data Analysis Software will only be
utilized if specified in the Customer Specific Data Analysis Requirements.

Phase angle of an indication must be determined by the proper selection of angle points.-

Indications that return to calibration point (null point) and have a definite straight line transition:
between peaks shall be called from straight line peaks. Figure 5.

Any indication that deviates from the calibration point (null point) shall be cailed from amplitude-
peak to peak points. Figure 5. '

SIZING MEASUREMENTS

9.1

9.2

The "set-volts* sizing capability of the DDA-4 shouid be set to 8.00 voits peak-to-peak: on:the =
calibration standard support piate signal at 400 KHz. This voitage shouid then be saved:and::-
stored to all other channels.

The lower the frequency, the more the signal penetration, but the smailer the phase separation:
Therefore, the lower frequencies are mainly used for detection not sizing. Low frequencies
may be used for siudge, loose parts detection, etc.

AXIAL POSITION LOCATION

All indications representing tube wall degradation shall be recorded with reference to a known /
structure, i.e., tube support plates, tubesheets, anti-vibration bars.

10.1

10.2

10.3

10.4

Determine from as-built drawing, (preferred) design drawings or client supplied information the
actual distance between support members.

Calibrate the DDA-4 axial position indicator as described in the System Operating Guideline.

TSP (tube support plate) reference locations shall be conducted using the center of the
support as the zero (0) reference point.

Figures 6 and 8 are examples of typical plant layout, S/G sectional views and tube sheet maps.
The client will supply the as-built drawings required for the data analyst.
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DDA-4 FORMAT INFORMATION

All information pertaining to DDA-4 final report format will be typically described below.

1.1

11.2

115

The analysis report identification will be typically entered as directed by data management.--
Parameters should be discussed and mutually agreed prior to examination. .

The DDA-4 final report headings shall be typically entered as directed by data management.:
Special note should be taken for line one as this is used for specific information in the data:-
base system.

Data base software parameters require the generator designator to be the first digit in the-*SG®
column of the DDA-4 report. The second digit shouid represent the ieg from which the tube.is -
inspected. A *1°is used for the 'hot' side and a "0* for the ‘coid’ side. Be sure to change the-
*'SG* code if client specific requirements for data acquisition are different.

All notation information of tubes shall be entered in the % column of the final report. Any:tube::-
requiring retesting shail contain the letter “R* as the first letter of the three letter code-entered:in-
the % TWD column of the DDA-4 Report as shown in Figure 3. B

Data analyst shall enter in the extent tested column of DDA-4 final report format, the ares:of.the -
tube actually tested to the nearest support member actually recorded on the tape. The-orders:
of the extent tested column is determined by the direction and extent of the data recording:
during the data acquisition. The first S/G member noted by the data analyst will identily first-

on the extent tested column. The last S/G member noted by the data analyst will be identified-
second in the extent tested column (typically CTE or HTE, coid tube end; hot tube end, etc.)

EXAMPLE: A tube being tested from the cold leg to the hot leg tube end shall be
entered as CTEHTE.

When the DDA-4 final report is completed, the data analyst(s) will sign the report. (See Figure
9).

The analyst should verify the supplement type and revision number of the analysis supplement
in the summary section of the DDA-4 report as required by suppiementary guidelines.
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120 RE-EXAMINATIONS

All tubes that require re-examination as a direct result of the evaluation of the data shall be identified--
by the data analyst. The data analyst is responsible for supplying the row/column number and an-
explanation for why the re-examination is requested.

13.0 CONFIRMATION OF PLUGGABLE INDICATION

Confirmation of tubes identified for removal from service are usually conducted after completion of the-
entire eddy current examination or as requested by the client. The intent of this confirmation
examination is to verify the indication exists and the data is repeatable in the tube identified to be - -
removed from service. Pluggable limits will be set by piant technical specifications.

13.1 A typical procedure for accomplishing the confirmation is to supply the data acquisition:
personnei with oscillographs of the piuggable indications for visual verification. The data::
generated is normally recorded on magnetic tape but is only required at the direct request.of
client. if the data is recorded and the indication is verified as being correct, the data' analyst:
shall enter the DDA-4 code of "PID" into the data base.

‘ 132 In the event that the *positive identification® examination does.not confirm the tube iocation:-: - ) |
resolution is required. Upon completion of the resolution process; the correct tube numbegs:: .- - -- .. |
shail be noted and all previous data shall be corrected accordingly.

140 DATA CONTROL

The lead data management operator shall be responsible for data control of the magnetic tape,
oscillographs, printouts, disks, etc. These items shail be turned over to the client upon compietion of
the examination. Data control shall be in compliance with procedure STD-410-076, titied *CONTROL
OF S/G EDDY CURRENT EXAMINATION DATA USING THE PERSONAL COMPUTER (PC) DATA BASE
SYSTEM".

I f<sD
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16.0
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PROCEDURE NO.: ROB-410-005-
REVISION NO.: 3
PAGE NO.: 10 OF 21

RECORDING CRITERIA

All indications evaluated to be one of the items identified in Figure 3 recommended DDA-4 notations:
shall be recorded by the appropriate method. Client specific recording requirements shall augment-

Figure 3.

REPORTING CRITERIA

All reportable indications shall be reported to the client on a regular basis. The final report of the -
inspections results supplied to the client will contain the following at a minimum. Client reporting-
requirement shall augment this procedure.

16.1  Tube wall degradations of 20% through walil or greater shall be reported.

162  All detectable tube dents known to obstruct probe passage shall be reported.

163  Any additional condition(s) or abnormalities that the data analyst deems necessary to report -

shall be reported.

Rev O  Pace 14 oF 5D



PROCEDURE NO.: ROB-410-005~
REVISION NO.: 3 , |
PAGE NO.. 11 OF 21

n
i

e

E
il

'! :I!

——

/
QTIPS MOUR

o o 7 - 3

IS

=

Clumad Kode Dioviess Soviansion  Clhunwed Mods Ointomi Sordestinn  Chuiond links ihiniey Wbty ~ Chumwwl Nods (Dinskouy Werinnuten-

" Figure 1

Y

<p-tl Rev D eSS o 50




PROCEDURE NO.: ROB-410-005
REVISION NO.: 3
PAGE NO.: 12 OF 21

SRERNSEFLIN L T

LOCATIN A 8 © D £ F o H i J 3
NOTES
PHYSICALLY MEAS (¥ 19114 A0S SO o0 Qi OXE AN TIRR -ty | [(Jomrwsm s mun
ey o e wsias oA
DEPTH N 8 OF WALL M oy 213 s a0 123 won o o
L1, IVAS. ANBLL MFAS il ise' w2’ 140 18" .9 4
» mn .,
S Y8 Ve s
oA OF OEFEET won¥ o - - a s S
) L] wal- FEOWIE
P TITT S
' [ 3 i i
. 7‘ il i —t
sraxl [} [ X 8%
MATERAL LMCONBLEOO .

AVE G M0 AS WALL THK. Q)
B wat ik O8]
HEAT LOT MO TN

TION ASME/2 DENT STOL:
WTH TUEE SLPFORT & FERNTE A

74488 m’
19

=

__Z_ETEC-.‘:--_' l

<P~ 1

.?AGE b 0§ SO



-1

SP-

NOTATION

ADI
ADR
APT
BLANK
BLG
cuD
OEP
ONT
ORI
ORT
ost

NQI

PID
PLG
PLP

PVN
RBD

RANC
AND
RPI

SHT

SLG
SLv
TMR
1PT
2PT
1ST

[»]
oot
RES

MBM
REC
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DESCRIPTION

ABSOLUTE DRIFT INDICATION

ABSOLUTE DRIFT

ABSOLUTE POSITIVE TRACE

NO INDICATION (NDO)

BULGE

COPPER DEPOSIT

DEPOSIT (NON-COPPER)

DENT

DISTORTED ROLL INDICATION

DISTORTED ROLL TRANSITION

DISTORTED SUPPORT PLATE INDICATION

DISTORTED SUPPORT SIGNAL (NO INDICATION)

DISTORTED TUBESHEET SIGNAL

DISTORTED TUBESHEET INDICATION

EXPANSION

HEAT TREATMENT MARGINAL

HEAT TREATMENT

INSIDE DIAMETER CHATTER

INSIDE DIAMETER VARIATION

INDICATION NOT FOUND

LEAD ANALYST REVIEW

LOOSE PART(S) WITH INDICATION

NO HEAT TREATMENT

NON QUANTIFIABLE INDICATION S
NOISY TUBE e
NO TUBESHEET EXPANSION Ce
OBSTRUCTED TUBE

OVER ROLL ABOVE TOP OF TUBE SHEET (TTS)

OVER EXPANSION

POP-UP HEAT TREATMENT

POSITIVE IDENTIFICATION

PLUG

POSSIBLE LOOSE PART(S)

PARTIAL TUBESHEET EXPANSION

PERMEABILITY VARIATION

RETEST BAD DATA

RETEST FIXTURE -
RETEST TUBE NUMBER CHECK

RETEST NO DATA

RETEST FOR POSITIVE INDICATION

. RETEST TUBE INCOMPLETE

RETEST TEMPLATE PLUG

STRAIGHT LEG HEAT TREATMENT

SKIP ROLLED

SLJOGE

SLEEVE

TOP MAIN ROLL ‘

ROW 1 PROBE POSITIVE TRACE iN ROW 1 TUBE
ROW 1 PROBE POSITIVE TRACE IN ROW 2 TUBE
ROW 1 PROBE SUSPECTED TRACE IN ROW 1t TUBE
ROW 1 PROBE SUSPECTED TRACE IN ROW 2 TUBE
INSIOE DIAMETER INDICATION

QUTSIDE DIAMETER INDICATION

RESTRICTED TUBE (WITH CURRENT PROBE SIZE)
SINGLE AXIAL INDICATION

MULTIPLE AXIAL INDICATION

MANUFACTURING BUFF MARK

RETEST FOR ENCODE CHECK

FIGURE 3
UST OF APPROVED DDA-4 NOTATIONS
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STEAM GENERATOR

STEAM GZNERATOR

RCP REACTOR YESSEL

STEAM GENERATOR

ng.

Figure 6
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S5ap 18 13:40 1991 /rodl/resolution/tapecOld.calidl/gatsdis.zes Page L
Pile=resciution/tape00lA.caldl User=gat5028 Data=9/18/91 12:40
Disc Label = OkDB A0S
TERNING GA TAcol AS10MDLC DB_AO0S 09/17/91
0 €2 1 UTZLTZ
20 63 1 UTELTE
20 64 1 UTELTE
20 68 1 UTELTE
0 66 1 UTELTE
20 67 1 OTZLTE
0 68 1 UTELYE
20 69 1 UTELIR
20 76 1 UTELYR
20 71 1 UTELTE
20 72 1 UTRLTS
a0 713 1 UTELTE
20 4 1 UTELIX
20 7% 1 UTEISR
20 79 1 UTELYR
20 719 1 UTELTE
20 80 1 UTELTE
20 ®1 1 UTELTE
20 82 1 OTELTE
20 83 1 0,33 77 3% 17 o018 + 0.00 UTELTR
20 84 1 UTRELTE
0 83 1 TTELTR
20 8¢ 1 0.36¢ 7% 3/% 17 013 + 0.18 OTELTR
0 87 1 UTILTE
20 a8 1 TELTE
0 89 1 UTELTE
0 %o 1 UTRISR
20 91 1 UTEITE
20 92 1 OUTELTE
00 93 i UTRLYTE
20 34 1 UTELTZ
20 9% 1 UTRINE
20 96 1 UTELTE
a0 97 1 UTELTE
20 98 1 UTELTE
.40 99 1 UTELTE
20 100 1 UTELTE
20 101 1 CTELTE
20 102 1 OTELTR
20 103 1 UTRLTE
20 104 1 11.30 170 DNG 3 UTsr + 16.89 UTELTR
20 108 1 UTELTX
20 106 1 OTELTE
20 107 1 UTELTE
20 108 1 OTRLTE
20 109 L 1.53 120 WBEM ) 006 + 31,37 UTELTR
20 110 1 UTELTE
20 111 1 2.96 133 MBM ) 008 + 1.7 UTELTE
20 111 1 0.90 78 §/N 17 o008 - 0.24 UTELTR
20 112 I 1.16 115 KBM 3 018 + 13.81 UTELTE
END TAPE .
Figure 9
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ABD—CONDUSTION KNGINEZRING EDOY CURRDNT EXAKINATION SEEET e

P2 e, Ceal

rRogEL ‘10-604 R2 FRRQURNCY: 400/600/100/10 XHz |
ECT DESCRIPTION: 30DSIN EXAN FOR DETECT CRTECTION nor |
DATASET: ABOBAIN 088 2 :
aow  coL | TEsTERD 2ATE REXL COMUENTS

1| 96 ce

1] 96 cs

| 2| 97 cs

1 k1§ [« ]

b} 98 cs

2 39 ?‘

1 | 100 cs

3 | 100 cs .

2 | 101 cs

1| 102 cs

3 | 102 cs

2 { 103 cs

1| 104 cs

3 { 104 cs

2 | 108 <%

1 | 106 cs

3 106 [« §

2 | 107 cs

1 108 ce I

3 | 108 cs

2 | 109 ce

1| 110 ce T

3] 110 cs

2 | 11 cs .

1| 112 c6

3 | 112 cs

2 ‘11J cs -

10 114 [ cs

1 | 114 I cs

2.1 118 | | cs

Total Exams this Dataset: 30 This page: 30

" Figure 10
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C-EETLEVEL

<P- LI

DATE

CUSTOMER REPRESENTATIVE CONCURRENCE DATE

Attachment A
Data Sheet Documenting

Customer Specific Data Analysis Requirements
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ATTACHmENT 3.2

| H. B. Robinson
Eddy Current Analysis Supplement

The following information is provided to the Data Analyst and Data Management
personnel to insure the consistent analysis and reporting of eddy current data _

. results during the 1992 refueling outage. It should be noted that this supplement
is a guideline, and should not override judgement of the experienced data analyst.

I.  GENERAL INFORMATION

A. Frequencies 400 KHz (Bobbin probes)
100 KHz
600 KHz
10 KHz
800 KHz (MRPC probes)
400 KHz
200 KHz
100 KHz
B. S/G INFO
. ‘ ion Nam Distance
HTE/CTE
21.8"
HTS/CTS
3.4"
FBH/FBC
29.0"
TH/1C
52.4"
2H/ 2C
52.4"
3H / 3C
52.4"
4H / 4C
52.4" “
‘ 5H / 5C
48.4"
6H / 6C

<P-il] Rev O Pace Zb o7 SO




C. Calibration Standards

. Flaw Dent
Z2-8554 100-77-60-39-22 - - .0050 .0090
Z-8555 100-77-59-39-21 . _ .0035 .007%
Z-8556 100-77-58-39-21 .0040 .0075

Common Notations

(see ROB-410-005 R2 for compiete list)

ADR - Absolute Drift Signal

ONT - Dent Indication (2.0V)

DRI - Distorted Roli Indication (P/S only)

IDC - Inside Diameter Chatter

INF - Indication Not Found

LAR - Lead Analyst Review {P/S only)

MBM - Manufacturing Buff Mark

NSY - Noisy Tube

PID - Positive Identification (used for piuggable confirmation)
PLP - Possible Loose Part

RBD - Retest Bad Data

RFX - Retest Due to Fixture

REC - Retest for Encode Check

RND - Retest NO DATA

RPI - Restest for Possible Indication (requires location and extent)
RTI - Restest Incomplete (requires an extent)

il. SET-UP PARAMETERS
Three (3) Point Fit Curves: 400 KHz Diff M-R (100% 40 degrees + 5)
600 KHz Diff M-R (100% @ ~ 20 degrees)
100 KHz Diff M-R (Noise [dent] horizontal)
400/100 Diff P-P (Noise (dent] horizontal)
400/100 Abs P-P (Naise {dent] horizontal)
Set voits to * 5.0 V P-P on ASME support ring - save to aii channels

*Unless otherwise noted use 5.0 volts
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. DATA SCR

EENING

Bobbin Data

Left Strip Chart - 400/100 diff. Mix vertcal
Right Strip Chart - 100 abs. vertical
Lissajous ’ - 400 diff.

IV.  RECORDING RESULTS

A. Final R
See att
B. Flaw Re

. . Flaws -

PYN -
ADR -

NOTE:

SP- 1

eport Header
ached example sheet

porting
*Confirm on another channel Oump 4-1iss Graphics. (Ml-1-3-4)

Manufacturing Buff Mark
Nominal > 5.0 V.on 100 KHz Absolute (P-P)
NO GRAPHICS must be_ flaw 11ke on 400 Diff.

Dent - 2 2.0 V on 400/100 mix
2 5.0 V on 400 KHz diff.

2 5.0 V on 100 KHz Absolute (P-P)
measure location and voitage at greatest transition.

If AVB wear is apparent, neasufe with Abs. Mix curve, and instruct Lead
Analyst to notify acquisition to install AVB standard for retests.

If indications are present which are affected by copper deposits, call
from the 400/100 diff. Mix unless otherwise instructed.

Use special mixes to confirm flaws at TTS or other areas as necessary,
but for confirmation only - no calls on special mixes, unless otherwise

{nstructed.
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D. Graphics Printout

Fir§t graphic
Reporting Channel (400 KHz diff)
Second graphic

Muitiple Liss/Strip Charts as applicable
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File=resolution/tape00lA.calol

Disc Label = DkPB_A0S5

TERNING GA
20 62 1
20 63 1
20 64 1
20 85 "1
20 66 1
20 67 1
20 68 1
20 689 1
20 70 1
20 71 1
20 72 1
20 73 1
20 74 1
20 75 1
2 78 1
20 79 1
20 80 1
20 31 1
20 82 1
20 83 1l 0.35
20 84 1
20 85 1
20 86 1 0.38
20 87 1
20 88 1
20 8¢9 1
20 90 1
20 91 1
20 92 1
20 93 1
20 %4 1
20 95 1
2 96 1
20 97 1
20 98 1
20 99 1
20 100 1
20 101 1
20 102 1
20 103 1
20 104 1 11.30
20 105 1
20 106 1
20 107 1
20 108 1
20 109 1 1.53
20 110 1
20 111 1 2.96
20 111 1 0.90
20 112 1 1.1i6
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TACO1
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78

170

120
123
118

35

S/N

DNG

MEM

MBM
S/N
MBM
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17
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2:40 1991 /rod3/resolution/tape00lA.cal0l/gatS028.res Page 1

User=gatS028 Date=9/18/91 12:40
AS10MULC DB_AQS 09/17/91
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
015 + 0.00 UTELTE

UTELTE
UTELTE
013 + 0.18 UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE
UTELTE

.UTSF + 16.89 UTELTE

UTELTE

UTELTE

UTELTE

UTELTE
006 + 31.37 UTELTE

UTELTE
008 + 1.74 UTELTE
008 - 0.24 UTELTE
015 + 13.61 UTELTE
END TAPE
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MRPC ANALYSIS

The following information is provided to the Data Analyst and Data Management
personnel to insure the consistent analysis and reporting of eddy current data
results during the 1992 refueiing outage. It should be noted that this supplement
is @ guideline, and should not override judgement of the experienced data analyst.

GENERAL INFORMATION

A.

B.

See Original Suppiement
See Original Supplement
Calibration Standards

Flaw Dgnt
Z-8644 100-560d-420d-20id edm siots & 100% drill hole -
Z-8645 100-630d-430d-20id edm slots & 100% drill hole
2-8658 100-570d-380d-21id edm slots & 100% drill hole-

Common Notations

(see ROB-410-005 and original supplement for complete list)

ID! Inside Diameter Indication

ODI Qutside Diameter indication

SETUP PARAMETERS

NQ 3 Point Fit curves required

Set Volts to *5.0 V P-P on MRPC drill hole @ 400 KHz - save to all channeils

*uniess otherwise noted use 5.0 voits

MIXES - Setup 400/100 mix as appiicable

Rev 0 Face 470550
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. DATA SQREENING

MRPC Data

Left Strip Chart .- 400 abs. vertical
Right Strip Chart - 200 abs. verticai
Lissajous - 400 abs.

IV. RECORDING RESULTS
A. Final Report Header
See original suppiement
B. Flaw Reporting

Flaws - *Confirm on another channei as flaw-iike
*Record as iDI or ODI
*Dump Graphics

Size - *Establish sizing box from Cal standard 60% od EDM

notch . |
*Dump size criteria to report following flaw |
information.

** NOTE **

The lead analyst may establish a 3-point fit curve to determine
a possible depth-of-flaw using the 100-60-40 od siots in the
MRPC standard.

Use special mixes to confirm flaws at TTS or other areas as
necessary, but for canfirmation oniy - no calls on special mixes,
unless otherwise instructed.

<SP~ it Kev O Pace A8 2750
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C.

Graphics Printout

SETUP:

Set Left Strip Chart to 200 KHz Abs.

Set Right Strip Chart to 400 KHz Abs.

Set Lissajous to 400 KHz Abs.

Set chart Length to display area of interest.

Set Scale using MRPC standard (as-buiit dwg.)
Set C-Scan Window to +/- 1.2"

Set Pull/Rot value to 7/8 and dial to ~ 775
Set Perspective to Z-300 - X-80

Set Plot Channel to 200 KHz Abs.

Set Size of C-Scan dispiay to fill window 90%

Set Box size according to EDM notch tength using 60%
OD groove. (0.5" long)
Set size to 5.0 V P-P using 400 KHz and drill hole.

Check settings using calibration standard

FLAW REPORTING:

First graphic
Reporting Channei (400 KHz abs. lissajous)
Second graphic

C-Scan Isometric - Z Rotation 300
- X Rotation 80

Third graphic
- Clip Plot - Show measuring Box and Size
Fourth graphic

Single Iso Scan - Show flaw profile
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Page 1 of )
DOCUMENT CHANGE FORM  DCF = '//j 7
New Rev ) i
Temp. #__ j— LI/ X0 .
Temp Change Expires S5 =72

Section I
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Document Title EO0DOY CLRREDT DATA ANALYSIS PROCEAURE,
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Rev Basis Imcoqnarw‘z, cfavificatinn of Shegxs in SP-/01/ Hy cover
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Due Date/Prerequisite for
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Initiator,M Group = - S«»\p@,«—f\ Date 4-"[ 2 4'1 2

Section II

?ages Revised 271 28

Doc Type Code N,/.‘f Applic System/File #s /SSDR , ScoS
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. DOCUMENT CHANGE FORM ' DCF 2

Section II (cont.) 4:7;izé;j;7

|

!

; Affected Documents
| Kind Number Title
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Document Released For Review

Preparer%« ﬂ%ﬁ/ Group 7= cA. S,Aem Date f'/lﬂjz

Recommender Title Date

Recommended Effective Date

Training required before becoming effective? yves \/ no

description
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DOCUMENT CHANGE FORM DCF :éZZ%—f}—
Section III ) -
Not Assigned ‘Reviewer'’s é;;ZEi//
Tvpe of Review Req'd Req’d Reviewer Signa/Date
(See ATTACH 6.3) (per ATTACHMENT 6.4)
1. Design Verification | f |See Design Verification Package
2. Technical f | | |
3. Nuclear Safety | [ |See Safety Review Package
4. 10CFR50 App. R | | | |
5a. Environmental Qual. | | | |
5b. R.G. 1.97 | | | |
6. PNSC | ! | f
7. NAD | | [ |Review done, Ref.
| |Review may follow approval
8. NRC | | |Permission to proceed, Ref.
p.

(per Reg. Comp., signa/date

|

9. 1In-Service Inspec. |
10. System/Compon. Engrg]
1la.Operations |
11b.Human Factors |
12. Simulator |
13. Maint-Elec/I&C |
14. Maint-Mech/Insul |
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I
I
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15. Installation

16. E&RC

17. ALARA

18. Security

19. Fire Protection
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ATTACEMENT #.!
Page 66 of 7§

REVISION 2 10CFR50.59 PROGRAM MANUAL Page 39
ATTACHMENT A
CP&L SAFETY REVIEW PACKAGE Page _/ of
SAFETY REVIEW COVER SHEET
DOCUMENTNO. SP- {11 REV.NO. O

Eo0Y cUREEIT [ATA WOALTT IS [PROEOURE
DESCRIPTION OF TITLE: svacusarign OF wiEss SEHWSE s 1eam G Ta R TUgING

1. Assigned Responsibilites:

Safety Analysis Preparer: ' Bmcg b Sohnsen
Lead 1st Safety Reviewer:
2nd Safety Reviewer:
2. Safety Analysis Preparer: Complete PARTI, S Y ANALYSIS
Safety Analysis Preparer . ' the é :22_
SIGNATURE DA

3. Lead Ist Safety Reviewer: Complete Part I, Item Classificaton.

Lead 1st Safety Reviewer: Part III may be completed. If either question 1 or 2 is "yes,"
then Part [V is not required.

5. Lead Ist Safety Reviewer: Determine which DISCIPLINES are required for review of this
item (including own) and mark the appropriate block(s) below.
DISCIPLINES Required: Print Name Si C Step 7
[] Nuclear Plant Operations
(] Nuclear Engineering
[] Mechanical '
{] Electrical
[] Instrumentation & Control
(] Structural
[] Metallurgy
(] Chemisay/Radiochemistry
(] Health Physics
{] Adminismrative Controls

6. A QUALIFIED SAFETY REVIEWER will be assigned for each DISCIPLINE marked in
step 5 and his/her name printed in the space provided. Each person listed shall perform a
SAFETY REVIEW and provide input into the Safety Review Package.

7. The Lead 1st Safety Reviewer will assure that a Part ITI or Part IV is completed (see step 4
above) and a Part VI if required (see ¢.b of Part ). Each person listed in step 5 shall sign
and date next to his/her name in step 5, indicating completion of a SAFETY REVIEW.

8.  2nd Safety Reviewer: Perform a SAFETY REVIEW in accordance with Section 8.0.

2nd Safety Reviewer Date
DISCIPLINE:
Yes No
9.  PNSCreview required? If "yes" attach Part V and mark reason 0 (0
below: - :

(] Potental UNREVIEWED SAFETY QUESTION
[] Quesdon 9 of Part [V answered "Yes"

[] Other (specify):
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ATTACEMENT 4.1

Page 07 of 7§

REVISION 2 10CFR50.59 PROGRAM MANUAL Page 60
: ATTACHMENT A ;
CP&L SAFETY REVIEW PACKAGE Page - of \

PART I: SAFETY ANALYSIS

(See instructons in Section 8.4.1)
(Attach additional sheets as necessary)

DOCUMENTNO. . S7~~ /JI ) REV.NO. O

A
41,
DESCRIPTION OF CHANGE: _[ewm po s Charag, +o incogpursied| M
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ANALYSIS: _ See o Hametod

REFERENCES:
WEsAR, S4-2 6

SP =111 . O

H,&. @,lo‘w\f‘vn EJJ, L«MQM—\ AM\\,\\}Y\Q ‘\S\A{J{")(QMA"\‘i‘ (4‘\7-31‘\2 r‘rls:m)

v

Rev. 4 Page 73 of 84




YD T \ v v .\. Vi RN
.+§th~%ﬂwj an@./6$< £ updavrs b\v\m‘
vt 4pree  GfAe

e U U T o) T
AR,
Ve s it 29 A A
=G Y (mn wagey e
Fun 7 snpmazsias pneps bar wg s g e
bt 2y Eyez e 27 ey Capeae pus g
Sxﬂww,w\o \DLG ,w.vci.&\éwud\dcwu vacm/wédan u.n .I WS>, o
So medr\u .@{Ss . \ﬁ(*fw\u TFoUl S A\v.\r/?*..uc..\»wwl ..T\OL&/DW
.\fd}i.o mWCJo lvnuw MO.TJJQ l*_..lyo&/)m QJ(JF 4 \@‘mxliw\nu
P s A wpem 37 LA /077 e
oo 2 ,\0 \WSV\. \\OKHUKNK- w\ CAPRAATTSUO) ba,&.w,\/
2 M O Spoo0-0 ye puIp e 0F spuddseiaas
MlAlh lﬂ“NuJ) d& moY |/ %EU\ .wnwﬁ\. o/ s VV.H«NN
o splye Szt B 00 o) SO /7Y [FTHIF
,ﬂ Nru\..w\c /4 betr 7 .@Ewk L Lu\u&\\\v\ W\w\u &u&\«.
\\.\3\0$hll\.h. R4 \\..uV\\..W. \mxw\_ ~ \.0/.\w\wv|,\ao\ \qﬁﬁ
H\,ﬂzmﬁ i\,.v\u (..-Q.J...w@% \N\WW\\N\\ v\.\mU.u.I\\O @n .@Vﬂ\\\\mg
N@h\.ﬁ@v&u it ITL/ P \‘QQ\ MNO\O \VSW\ \VO\.\M.V&\Q.*
™ pensT (,ILO@00 G FT P [P ey
\V&R&J\S@ YRl ) THAG e~z h&*v\w\w
\O&Ww n\x\w\w\ .\R,wh /N2 \mQ.\*\ovax \%\Owhy\\fd\.
FUPALYID WYK ..u.u&”w&\.w\ﬂdxw\u N(.;ngd\Q
.\0 f NS b JTo U.,PIQU\Q “SS\ \OSG W.\rwu\&

FAxtd s 2yt 4@ PTNL A FO MOIfD 1AL S UOD
MR JO fmsah vy s; BUgUrQ gy
ppO pleETUOD wib a0 p e [(pon e
\dv.\tcw\uﬂx\‘l\‘o*d\% AQ  HO kb ey 'Y Q.\\OQWW
Jo \us.@ SAUIAN > &o\&hlo\\M \\Qu\hw\ﬂ.h\ FO s 2h
24t AW .ﬂmimsj sy f&w\v&&ur Ut _ivr>50 uufr.d@

!’

3§ b




/s o Ju;aMh-e_) hot 4o e Ao J""{j’mm% 0[ Ao

—ZX/ep;‘egc_Q-/ 0474 Gna/‘a s# . /4/-(-0/ See Q%C/o//"gf.f
Y , o N
5‘;{:‘,/”‘—‘1’/?;6_ d( ’ILL /S Sa-‘(QJg_c Y& T ?@b)co"??‘ "Cof‘ AJII"‘IQ"\Q\
RN fow*q%-v’«\ /3\*&\{42 Co~tron « %ux.{f) orn  Yls o\o.rmdfsA-‘aqS‘/
ﬂ\;; 74»2,,,,\ JO% )’\O“‘ yeg\AH 7)'\ anr UNnvye V:\"\w@_d &\_Ce:‘\x- v

%U\&C—\L;m -




Pas 5o/

april 22, 1992

Memorandum

To: Bob Cooper
Steam Generator System Engineer
H.B. Robinson Unit 2

Subject: Proposed revision of dent reporting criteria - RFO 14

Dear Bob:

The purpose of this letter is to document the issues and logic used for
resolution of the proposed revision to dent sizing/reporting criteria requested
by ABB/CE. (see attached)

Briefly, ABB/CE proposed that the reporting threshold for dents be raised from
2 volts to 10 volts, in order to discriminate very small noise signals from very

small dent signals.

A telephone conference was held between CP&L personnel Paul Bauer and David Meleg
and EPRI’s Steve Brown in order to determine the [standard] practice(s) used
within the industry. Steve recalled a value of approximately 5 volts or greater
being used as the dent reporting threshold. This value was contingent on a
calibration set-up using the ASME &4 x 20% o.d. holes set at 5 volts. The
advantage of using the 4 x 20% holes would feasibly be to provide a more uniform
and comparible reference standard throughout the industry. In addition, Steve
conceded that alternate calibration references are being used within the
industry. Those are namely, the 100% calibration hole and the (simulated) tube
support plate. (The 100% hole is used infrequently because of geometric
asymmetry considerations.)

Normal calibration set-up procedures currently in use by ABB/CE will set the
simulated tube support plate signal at 5 volts. Additionally, Robinson Plant
steam generators have quadrifoil tube support plates manufactured from type 405
stainless steel. Many other steam generators use carbon steel.

The primary issue regarding a change of calibration reference source would ask
to what degree would previous outage data correspond to RFO-14 data?

A comparison of calibration set-ups using the 20% holes and the tube support
plate was performed. Using the current procedure, and establishing a 5 volt
reference to the tube support plate, the ASME 20% holes displayed a value of 5.25
volts. The 4 mil dent displayed 113 volts. Alternatively, setting the 20% holes
at 5 volts displayed a tube support value of 4.75 volts. The 4 mil dent
displayed 106 volts.

The above exercise shows that present levels of sensitivity are comparable (or
nearly identical) to those reported by EPRI to be "industry standard.” This also
provides us with the confidence to compare "apples with apples"; that is, to
compare the cited "industry practice" of 5 volts dent reporting threshold with
that proposed by ABB/CE.




ey 6ot

During our conversations with EPRI and ABB/CE we asked if it is industry practice
to assign a geometric threshold for reporting of dents (calculated or otherwise
reviewed by engineering). That is, report of dents in excess of x mils because
an engineering review has shown values in excess of this to be operationally
significant. The answer from both sources was no. Usually the final voltage
assigned to a dent was a result of the initial calibration settings; ie. setting
5 volts at the tube support plate initially, will produce a 4 mil dent of 113
volts by default.

The final issue to consider should be to what degree do we report and/or continue
to monitor tube dents? First we should differentiate between dents and denting.
Dents occur in free-span tube length (between support plates) as a result of
handling, installation or other mechanical contact. Usually these are the result
of isolated, singular events and will remain constant with time. Denting on the
other hand, is a result of corrosive constriction of the tube at the tube support
plate. This condition may change as a result of operating characteristics.

We suggest the resolution to this matter be a compromise between the present and
proposed reporting criteria. In free-span tube lengths, the reporting criteria
for dents may be raised from 2 volts to 10 volts (greater than 0.35 mil).
Whenever dents and/or denting occurs at a tube support plate (or any support
structure) the reporting criteria shall remain at the current 2 volt level.

This compromise was discussed with Steve Brown. He agreed with this proposed
solution.

Respectfully,

R E N RN N

David Meleg
N.D.E. Level III E.T.

¢c: S. Wheeler
R. Brown
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April 20. 1992
To:  Phil Smuth
Carolina Power & Light Co.
H.B. Robinson Steam Electric Plant
Hwy 151 & FC 23
Hartsville, SC 92550
Subject: Proposed revision to Analysis Supplement - Dent Sizing Criteria

Dear Mr. Smith:

During preparation for RFO 14 | had been reviewing 1990 examination data to
prepare the analysis guideline and practice data. [n reviewing the Dent data. |
reaiized the threshold level was established quite conservative. Currently, the practice

‘ for sizing indications, including flaws. buff-marks and dents: is to set the voltage at
2 5.00 voits using the 400 KHz differential channel and the simulated support signal

from the corresponding ASME calibration standard (see figure 1). In using this set-
up. the 0.004" (4 mii) radial dent measures approximately 113 voits. (see figure 2)

By using the current criteria, a very small noise signal (figure 3) will appear very
similar to a very small dent signal (figure 4). Extrapolating the approximate size from

a 2 volit dent (the current recording threshold), we are recording any dent-like signal
which is = 0.000071".

| propose the threshold level be raised to 10.00 voits for recording dent-like signals.
This will still give a very conservative recording level for dents (= 0.00035" radial
dent) and allow the analyst the ability to reliably discern dent signals from noise.

Please review this proposal and respond as soon as possible. An updated Analysis
Supplement will be issued when this process is complete

Thank you.

Thomas U. Bipes
ABB Compustion Engineering
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REVISION 2 10CFR50.59 PROGRAM MANUAL
ATTACHMENT A

CP&L SAFETY REVIEW PACKAGE Page /< of

PART II: ITEM CLASSIFICATION

ATTACHMENT 6.1
Page h8 o 78

Page 61

DOCUMENTNO. .S /=~ / /7] L REV.NO. &

1. Does this item represent:

a. A change to the facility as described in the SAFETY
ANALYSIS REPORT?

b. A change to the procedures as described in the SAFETY
ANALYSIS REPORT?

C.  Atestorexperiment not described in the SAFETY
ANALYSIS REPORT?

2. Does this item involve a change to the individual plant Operating
License or to its Technical Specifications?

3. Does this item require a revision to the FSAR?
4. Does this item involve a change to the Offsite Dose Calculation
4 Manual?

5. Does this item constitute a change to the Process Control Program?

6.  Does this item involve a major change to 2 Radwaste Treatment
System?

7. Does this item involve a change to the Technical Specification
Equipment List?

8. Does this item impact the NPDES Permit (all 3 sites) or constitute
an "unreviewed environmental question” (SHNPP Environmental
Plan, Section 3.1) or a "significant environmental impact” (BSEP)?

9. Does this item involve a change to a previously accepted:

a.  Quality Assurance Program

b.  Security Plan (including Training, Qualification, and
Contingency Plans)?

c.  Emergency Plan?

d.  Independent Spent Fuel Storage Instailation license? (If "yes,"
refer to Section 8.4.2, "Question 9," for special considerations.
Complete Part VI in accordance with Section 8.4.6)

SEE SECTION 8.4.2 FOR INSTRUCTIONS FOR EACH "YES" ANSWER.

REFERENCES. List FSAR and Technical Specification references used to answer questions 1-9

above. Identify specific reference sections used for any "Yes" answer.

Yes No

[]
(

(
(

a
{

[

(
(

(
3
(
3

1l
{

(1
[]

(
(
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ATTACRMENT 5.1l
Page 69 of 7§

REVISION 2 10CFR50.59 PROGRAM MANUAL Page 62
ATTACHMENT A
CP&L SAFETY REVIEW PACKAGE Page /,g of

PART III: UNREVIEWED SAFETY QUESTION DETERMINATION SCREEN

DOCUMENTNO. —SJ~—//// REV.NO. O
. Yes No
1. Is this change fully addressed by another completed (] {

| UNREVIEWED SAFETY QUESTION determination? (See
| Sectons 7.2.1,7.2.2.5, and 7.9.1.1)

REFERENCE DOCUMENT: REV.

2. For procedures, is the change a non-intent change which only (check 0 g :
all that apply): (See Section 7.2.2.3) |

. | (]  Corrects typographical errors which do not alter the meaning or intent
’ of the procedure; or,

(]  Adds or revises steps for clarification (provided they are consistent
with the original purpose or applicability of the procedure); or,

(1  Changes the title of an organizatonal position; or,

(1  Changes names, addresses, or telephone numbers of persons; or,

[]  Changes the designation of an item of equipment where the

: equipment is the same as tie original equipment or is an authorized
replacement; or,

(1  Changes a specified tool or instrument to an equivalent substitute; or,

(1  Changes the format of a procedure without altering the meaning,
intent, or content; or

(]  Deletes a part or all of a procedure, the deleted portions of which are
wholly covered by approved plant procedures?

If the answer to either Question 1 or Question 2 in PART Il is "Yes," then PART IV need not be
completed.
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ATTACHMENT 5.1

Page 70 oI 78

REVISION 2 10CFR50.59 PROGRAM MANUAL Page 63 |
. ATTACHMENT A Jt
CP&L SAFETY REVIEW PACKAGE Page /T~ of
PART IV: UNREVIEWED SAFETY QUESTION DETERMINATION
DOCUMENTNO. S /2~ //) L . REV.NO. _J

Using the SAFETY ANALYSIS developed for the change, test or experiment, as well as other
required references (LICENSING BASIS DOCUMENTATION, Design Drawings, Design Basis
Documents, codes, etc.), the preparer of the Unreviewed Safety Question Determination must
directly answer each of the following seven questions and make a determination of whether an
UNREVIEWED SAFETY QUESTION exists.

A WRITTEN BASIS IS REQUIRED FOR EACH ANSWER
Yes No

1. May the proposed activity increase the probability of occurrence of (] (1
an accident evaluated previously in the SAFETY ANALYSIS
REPORT?

- 2. May the proposed activity increase the consequences of an accident { 0
evaluated previously in the SAFETY ANALYSIS REPORT?

3. May the proposed activity increase the probability of occurrence of (] ]
a malfuncton of equipment important to safety evaluated previously
in the SAFETY ANALYSIS REPORT?

4. May the proposed activity increase the consequence of a (0 {1
malfuncton of equipment important to safety evaluated previously
in the SAFETY ANALYSIS REPORT?

5. May the proposed activity create the possibility of an accident of a ( (
different type than any evaluated previously in the SAFETY
ANALYSIS REPORT?

PLP;032 Rev. 4 Page 76 of 8¢




PLP-032

ATTACHMENT »5.:
Page 71 of 2i

REVISION 2 10CFRS50.59 PROGRAM MANUAL Page 64
ATTACHMENT A _
CP&L SAFETY REVIEW PACKAGE Page IS of
PART IV: (Continued)
Yes No

6. May the proposed activity create the possibility of a malfunction of 0 0
equipment important to safety of a different type than any evaluated
previousiy in the SAFETY ANALYSIS REPORT?

7. Does the proposed activity reduce the margin of safety as defined in { )
the basis of any Technical Specification?

8.  Based on the answers to questions 1 - 7, does this item result in an {J ]
UNREVIEWED SAFETY QUESTION? If the answer to any of the
questons 1-7 is "Yes", then the item is considered to constitute an
UNREVIEWED SAFETY QUESTION.

9, Is PNSC review required for any of the following reasons? ( §]

If, in answering question 1 or 3 "No," it was determined that the probability increase was
small relative to the uncertaintges; or, in answering question 2 or 4 "No," it was determined
that the doses increased, but the dose was still less than the NRC ACCEPTANCE LIMIT:
or, in answering question 7 "No," a parameter would be closer to the NRC ACCEPTANCE
LIMIT, but the end result was still within the NRC ACCEPTANCE LIMIT: then PNSC
review is required.

REFERENCES:

This Unreviewed Safety Question Determination is for the following DISCIPLINE(s):
(Additional Part [V forms may be included as appropriate.)

(J Nuclear Plant Operations ‘ (J Structural
(J Nuclear Engineering (0 Meuallurgy
(] Mechanical : (] Chemistry/Radiochemistry
(] Electrical . (] Health Physics
{] Insmumentation & Control {] Administrative Controls
Rev. & Page 77 of 84




ATTACHMENT 6.1
Page 72 of 78

REVISION 2 10CFR50.59 PROGRAM MANUAL Page 65
ATTACHMENT A ‘
CP&L SAFETY REVIEW PACKAGE Page /5 of
PART V: PNSC REVIEW
DOCUMENTNO. SA~-//// REV.NO. &=
Determination/Evaluaton:

‘ Action Taken:

Basis:

. PNSC Chairman: Date:

PLP-032 Rev. 4 ' Page 78 of 84




. DATA SCREENING

Bobbin Data

Left Strip Chart - 400/100 diff. Mix verucal
Right Strip Chart - 100 abs. vertical
Lissajous - 400 diff.

I¥.  RECORDING RESULTS

A. Final R

See att

eport Header

ached example sheet

B. Flaw Reporting

. Flaws -

MBM -

SP- 1l

*Confirm on another channel Dump 4-11ss Graphics. (M1-1-3-4)

Manufacturing Buff Mark
Nominal 2 5.0 V on 100 KHz Absolute (P-P)

NO GRAPHICS must be flaw 11ke on 400 Diff.

g_f’nin-‘ > 2.0 V on 400/100 ®iX @ supports -- = 10.0V free - [

2 5.0 V on 400 KHz diff.

2 5.0 V on 100 KHz Absolute (P-P)
measure location and voltage at greatest transition.

If AVB wear is apparent, measure with Abs. Mix curve, and instruct Lead
Analyst to notify acquisition to install AVB standard for retests.

1f indications are present which are affected by copper deposits, call
from the 400/100 diff. Mix unless otherwise instructed.

Use special mixes to confirm flaws at TTS or other areas as necessary,
but for confirmation only - no calls on special mixes, uniess otherwise

instructed.

Rev @/T-_W FPace L8 ot ST
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C.  Calibration Standards

. Flaw v Dent
2-8554 100-77-60-39-22 - .0050 .0080 S/& A
2-8555 100-77-59-39-21 0035 .0075 /& 8
Z-8556 100-77-59-39-21 0040 .0075 S/& C

Common Notations
(see ROB-410-005 R2 for complete list)

ADR - Absolute Drift Signal

DNT - Dent Indication (2.0V)
DRI - Distorted Roll Indication (P/S only)
IDC - Inside Diameter Chatter
INF - Indication Not Found
LAR - Lead Analyst Review (P/S only)
MBM - Manufacturing Buff Mark

, NSY - Noisy Tube |

. PID - Positive Identification (used for pluggable confirmation)

PLP - Possible Loose Part

RBD - Retest Bad Data

RFX - Retest Due to Fixture

REC - Retest for Encode Check

RND - Retest NO DATA

RPI - Restest for Possible Indication (requires location and extent)

RTI - Restest Incomplete (requires an extent)
INR - Indicotion No+ RG&D\"GJO.L’Q‘

1. SET-UP PARAMETERS
Three (3) Point Fit Curves: 400 KHz Diff M-R (100% 40 degrees = 5)
600 KHz Diff M-R (100% @ ~ 20 degrees)
100 KHz Diff M-R (Noise [dent] horizontal)
400/100 Diff P-P (Noise (dent] horizontal)
400/100 Abs P-P (Noise [dent] horizontal)
Set volits to * 5.0 V P-P on ASME support ring - save to all channels

*Unless otherwise noted use 5.0 volts

Sp- it | Rev O/ 9 Pace AT 2YS0
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1.0

2.0

[WS]
-

SP-1112

PREREQUISITES

Ensure individuals are on an appropriate RWP if work is to be
performed inside the Radiation.Control Area.

This procedure has been reviewed per PLP-037 and it has been
determined NOT to be applicable.

A Ja 9/)7{?‘1

Unit / Section Manager Date

PRECAUTIONS

Use the principles of ALARA in planning and performing work and
operations in the Radiation Control Area.

ATTACHMENT

Control of Eddy Current Examination Data Using the Personal Computer
(PC) Data Base System

DISPOSITION OF RECORDS

A copy of this procedure and the compléted attachments shall be sent
to the records vault for storage.

REV O PAGE &4 of 14



ATTACNmENT 3. |

Page 1 of 10

CONTROL OF EDDY CURRENT EXAMINATION DATA
USING THE PERSONAL COMPUTER (PC) DATA BASE SYSTEM

PROCEDURE NO.
STD-410-076
REVISION 0

ABB COMBUSTION ENGINEERING NUCLEAR SERVICES

APPROVED BY: %«,, DATE: oA —/F TR
Levev’III

APPROVED BY: @ M«»«“ DATE: R -/8-9%
Qua11ty O(gfat1ons

APPROVED BY:%%\/ oATE: M-/ 872D

Cogmyzant Supervisor
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PROCEDURE: STD-410-078

REVISION: 0
PAGE - 2 of 10 o
TABLE OF CONTENTS ~ -
SECTION TITLE
1.0 OBJECTIVE
2.0 REFERENCES L
3.0 PERSONNEL REQUIREMENTS
4.0 PRECAUTIONS AND PREREQUISITES
5.0 EDDY CURRENT DATA CONTROL
' 6.0 REPORTING CRITERIA
FIGURE 1 TYPICAL ACQUISITION/ANALYSIS TRACKING LOG (DM-5)
FIGURE 2 TYPICAL REEL/DDA-4 DATA DISK TRACKING LOG (DM-2)
FIGURE 3 TYPICAL ERROR RESOLUTION SHEET (DM-3)
FIGURE 4 TYPICAL PRIMARY/SECONDARY REPORT
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1.0

2.0

3.0

PROCEDURE: STD-410-070
REVISION: O
PAGE: 3 of 107

OBJECTIVE

Control of Eddy Current Examination Data is the tracking, control.
uploading, resolving and reporting of eddy current data which has been
acquired during an eddy current examination. The eddy current data is
tracked from arrival at the data management area until the final
reports are presented to the client. To avoid data management
discrepancies, specific forms, sign-offs, and procedures will be used
to ensure the efficient routing of the data cartridge tapes (OCR's),
DDA-4 reports, and data management reports.

REFERENCES

2.1 Combustion Engineering Nuclear Power, Nuclear Quality Assurance
Manual.

2.2 ISIS HX & SG Tube Data Management System Manual.

2.3 Applicable Analysis Guideline (if required).

2.4 Applicable Procedure for Eddy Current Inspection of Steam: "
Generators.

PERSONNEL REQUIREMENTS

Each person performing Data Management duties govérned by this
procedure shall be trained in the use and operation of the CE-ISIS data
management system, and the specific requirements of this procedure.

3.1 The Data Controller shall be responsible for all editing
performed on DDA-4 data files/disks or within the CE-ISIS data
management system once the data has been transferred from the
Analyst. The Data Controller may assign specific editing actions
to an Analyst.

3.2 Data Management shall be responsible for tracking all eddy
current data from the time it is delivered to the data
management/analysis center until final reports of analysis
results are submitted to the customer.

3.3  The ECT Level III Lead Analyst shall be responsible for the
disposition of analysis discrepancies.

REv 0 - Pace T oF 14




REVISION: 0 L
PAGE : 4 of 10 '

4.0 PRECAUTIONS AND PREREQUISITES i

4.1 The eddy current data management equipment will be set up im an
area designated by the site personnel and approved by the vendor:

4.2 Eddy current data management checkoff sheets will be used to - - 7.
document tracking of the eddy current data throughout the data
management process.

4.3 Checkoff sheets may vary in form to meet specific requirements or ﬁ}'»
modifications. : )

PROCEDURE: STD-410-076 |

5.0 OPERATIONAL STEPS

The following will describe the data management sequence to be followed
to properly track the eddy current data and load the completed DDA-4.
data files/disks to the data management system. Se o

' 5.1 (Acquisition) Deliver the eddy current data package to the détu
. management center. The eddy current data package shall cons:
of:

DCR tape (or as required)
Operator examination sheets (or as required)

5.2 (Data Controller) Review the DCR tape labels to assure they aré
properly completed. Correct any discrepancies noted.

5.3 (Data Controller) Verify that the labels on the container and the
tapes contain the same information.

5.4 (Data Controller) Log in the tapes on form DM-5 (Figure 1).

5.5 (System Administrator) Copy the DCR tape to an optical disk on
the Eddynet system and record on form DM-5 (Figure 1).

5.6 (Data Analysts) .Record on form ‘DM-5 when files are being
analyzed. :

NOTE: THE FOLLOWING STEPS APPLY TO PRIMARY, SECONDARY, OR FINAL DATA
DDA-4. :

5.7 (Data Analysts) If floppy disks are used, write protect the DDA-4
data disk when analysis is complete and return the DDA-4 hard
copy reports and DDA-4 data disks to the data management center.
Otherwise, return the DDA-4 hard copy reports 1o the data

‘ management center. Record return of package on form DM-5.

5.8 (Data Controller) Review the DDA-4 hard copy report for correct
format and information.

SP- LA RevO TacE K of 4
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5.9

5.13

PROCEDURE: STD-410-070
REVISION: 0 RS
PAGE: =~ 5 of 10.

[f the information is in error, the DDA-4 data file/disk wi]iiﬁé.:
corrected by the Data Controller or an Analyst.

(Data Controller) When all information is verified, load the-DDA--
4 data file/disk into the appropriate CE-ISIS database. Record
upload of data on form DM-2 (Figure 2). -

5.10.1 If an error file (data syntax) is generated, the
ODA-4 data file/disk will be edited and the CE-ISIS
database will be manually edited with the error
report filed for reference. [f other errors are
encountered which require tracking, the Data Edit ..
Log DM-3 (Figure 3) will be used.

File the DDA-4 hard copy reports, and any lissajous printouts:in
the appropriate data book(s). If floppy disks are used, attach
a colored identification tab to the upper left corner of the-0DA-
4 disk label after all corrections have been completed and:the
CE-ISIS database updated. o

Generate a primary/secondary comparison report when primary=and:
secondary analysis data has been loaded for a given reel (Figure:.
4). Data Controller will verify that both primary and secondary
analyses have been loaded to the database prior to generating the
comparison report.

The primary/secondary discrepancies identified in the comparison
report shall be resolved in accordance with the following:

Note: Only a Lead Ana]ysf may make resolutions on the final DDA-
4 data file/disk.

5.13.1 (Data Controller) Provide the Lead Analyst the
following for final resolutions:

If floppy disks are used, the Final DDA-4 data disk.
The primary DDA-4 data disk will be copied to the
final DDA-4 data disk of the reel in gquestion with
the ’'FINAL’ disk label attached.

The primary/secondary comparison report.

(Lead Analyst) Final resolutions will be made on the
DDA-4 data file/disk information, and the Analyst
will print a DDA-4 report.

5.13.2 (Data Controller) Verify that all information on the

DDA-4 file/disk is correct. The DDA-4 file/data
disk will be loaded to the final CE-ISIS data base.

Kev O Face I of 14
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6.0

6.1

REPORTING CRITERIA

PROCEDURE : STD-410-076
REVISION: 0
PAGE : 6 of 10~

Reporting of accumulated eddy current data shall be performed by o

the Data Controller or a properly trained designee. Daily..
reports and final reports will be generated in a timely fashion-

according to customer requests. Report formats max;;bev@’
established before the outage begins, or during the outage: to™

meet customer specific requirements. Generating reports does not
affect the data in the database, therefore no editing.

documentation is required for reports to be generated. Logs of .

reports and other printouts generated may be used to track
reporting of ISIS data.

punb Y elsin

e
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FIGURE 1

TYPICAL ACQUISITION/ANALYSIS TRACKING LOG

PROCEDURE: STD-410-076
REVISION: 0
PAGE:

7 of 10

_ANALYSIS TRACKING LOG

SP- HIA

PLANT/UNIT: STEAM GENERATOR: LEG: ____ PAGE ___ oF __
ACQUISITION / OATA MGMT, SYS. ADMIN. ANALYSIS DATA MGNT.
§ or PRIMARY SECONDARY FINAL FINAL
DATE/ | DATA TUBES/ ROD : DATA
REEL NO. TIME SEY I0NE(s) 4 oyt IN ouT IN ouT IN LOAOED
|
—_— —— —_— —_— — —_— —_— ——— —
— — | — ] — ——_— — ] — ] —— ]
i
oM=-5  05/22/91
Kev d Pace (L of 14



PROCEDURE: STD-410-076
‘REVISION: Q

PAGE: 8 of 10
L Y
FIGURE 2 _ )
TYPICAL REEL\DDA-4 DATA TRACKING LOG
DATA TRACKING LOG e
PLANT/UNIT STEAM GENERATOR LEG PAGE aF .
DATA LOADED 7O ISIS |LOADED TO ISIS| PRI/SEC COMP. |LOADED TO ISIS| LOADED TO | COPY OF OISK:
DISK/ »+PRIMARY #¢ ««SECONDARY 00 REPORT RUN waF INALee MAINFRAME 10 UTILITY
REELS OATE | 'INIT | DATE | INIT | OATE | INIT | OATE | INIT | DATE | INIT | DATE | INIT
- P T |
S 5 p—
e F F —
‘II" - ? — e ___
S S —
—_— F — I L
' F
— P —_ — I
3 — s —
—_— F —_— —_—
—_ P —ip —_
s s —
—_— F 13
S e |
s s :
e F — [p—
—_— P P J—
S Is -
S F — IF p—
— N
! S R &
i \F P e iF
FORMN DM-2
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PROCEDURE: STD-410-076
REVISION: 0 ,
PAGE: 9 of 10

FIGURE 3

TYPICAL DATA EDIT LOG

PLANT UNIT __
DDA-4 DATA DISK/ISIS DATA EDIT LOG

[s/6:  [Reec #: | | PRIMARYL ] SECONDARY( 1 FINAL[I |

ROW LINE rev, # ep3T: : DOA-4( ] ISIST )

. ' DDA4 ep1T BY: oate:_/__/__ eeemammemmmemcmmmneeaaan

- , ISIS to1T BY: DATE: _/_/__ | =ecemmcccccccccnca ot
ROW LINE REV. # gort: ODA-4( ]  ISISL ] |
DDA4 toIT 8Y: DATE: _/__/__ | =-=sccmcaccmcmccccacnnns =
ISIS eozxT BY: OATE: __/_/__ | ==e-emcececemccccceee--
ROW LINE REv. # eorr: DOA-4( ] ISISC ] I
DDA4 eo1T BY: BATE: __/__/__ | =ecememececcecncacccaans |
ISIS eoiT BY: OATE! _/_/__ | =-cemeccmecccemmcaaaaan

o | l———

. OM-3
05/21/9}1
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PROCEDURE: STD-410-076

REVISION: 0

PAGE: 10 of 10
FIGURE 4 - -

TYPICAL PRIMARY/SECONDARY COMPARISON REPORT

Deptn Range :10 Plug. Oepth : &0 voits Limit : 9.0
Envel. »- : 1.0 Reel :CHO06 Probe : AJ20SF/EN

USROS SPPPPRIPPYET PO PPRTPTERESTEEEE vena PO
|ROM|COL | LEG} DATA SET | VOLTS|DEG|INDNM. |CHS] LOCATION 1EXT |EXT . TESTED| ANALYST| PRCBE | JATA
eebecemeeasgnnereasaane ————-- ereGesemnecbocsseanacranaaurenrenans POUPTT, eeeemenanareann PO [ ——————ans
] 91 31| wicsossiw | .0 ) ojpmi® | .0 .007¢ |oru LO|WALL € 1[A720SF/Rm | Seimany
| | | Wicscsstw | .0 Ofem | | .0 .ojorc | LO[uMEELER (A720SFEM | SECONDA
EXARIKED EXTENTS DO MO MATCH
[ S ) essacuacasecnranans tecsetonananes PO JOU
| | | w|csossie | 2.9 {179{ 1@ |w V[03M -2 .0lorc o LOIMALL € [[A720SF/RM | PRIMARY -
| %0 RATCHING DATA REPORTED
B U TSIV PORURPPESRET TR ET PP TS SRR
{ | | Wicsosatw | .0 ofm0 | | .0 .00 1o LO|MWEELER (A72035R% | SECONOA
| N0 WAICNING DATA REPORTED
| 18] 31} wcsomssw | .3 O] | 21av3 .0 .ojorc j07¢ JOIMALL € 1{A720SF/oM | PRIMARY
| " NO MATCNING DATA REPORTED
eeeeduricbeanabanarannaann O PP b ebenareeaanraaaacaos ereeraan ——eneamaeannen PP O POTPURN
11 | Wwicoossiy | 9] ofwo | | .0 .0jo7c |orc _OWMEELER |a720SFRM | SECONDA
| O WATCHING DATA REPORTED
eeemeereoareasensananen eeeseeeteenecetacectesapeestetesncesosnnseesbreressenbanane creenaes
| 41 320 w {Csos@tN | 6.9 |78} ONT M 1[04N .0 .9|07C |07¢ LO|MALL K 1|A720SF/am | PRiMARY
| O MAICNING DATA REPORTED :
e etesiesteadesateacenendasecssttsebecsres but e mmemmaneasosras FUDPOR [ FOUUU s veeeeeas
| | Wcecasin | .0 | OjwO0 | | g .gqor |are LO|WMEELER [A720SFEM | SECOWOR
§ MO MATCHING GATA REPORTED
TSP POIPISTPPRPRS vaeenenns
91 32| w jcBosaln joo.0 | opam | | . .3 TEC |o7e LO|WALL & [JATZOSF/RM | PRIWASY
1 | » |csossin | .0} ojerm | | L LOTEC | _O|WMEELER |A720SF3M | SEZONDA
EXAMINED EXTENTS 0O MOT RATCH
reccoreeetenvrensenaeaaaas eeeecsctaanernnnnnn eerdanennacareeeaneasnos vevenannn e eeeeaae s FUST
Vo | » |coossin .04 olwo | |} .0 .0} TEC [fele ] LO|WHEELER [AT20SFam | SESONDA
| MO MATCHING DATA REPORTEO
reecescas@esasancrsstosasspeetonndesePestiasieresbancnes eeeeseeeeeraeaganemaanebersaansnasrnte PP eeeeneecanan bevaenns
i 91 33| W |csossin | .0 ofarx | | .0 .0jo7e 1am OJWALL K 1]AT20SF/8 | PR1wagy
1 | wijcsosstw | 0| Ojere | | .0 .ojorc { LO|WWEELER |A720SFIm | SEZOWOA
EXANINED EXTENTS DO MOT RATCHN
eereceingescederancanecmeguennanbenaaconsien oeeeseneacacacasncancanns SO, eereanennaaann eermanesaesaarenatin PO
! | w |coosste | 6.3 | 21} ORE ~ {m 3|TEN 2.6 007 137w LORALL K J|AT20SF/RM | RIMagY
WO MATCHING DATA REPORTED
eeeereeiesiemasennananns veeonnn PO ceeemannen PP, ceerennas PO B R
|t w|csosstx | 0] Ol we® | | .0 .0j07c jore LO|WMEELER |A723SFam | SECONDA

'

Date @ 7/28/89
Wit 1
QUTAGE : 3909
COMPONENT : $G C
PRIMARY /SECOMDARY ANALTSIS CO®PARISON

%O MATCHING OATA REPORTED

Total Resotutions S Tube(s)
Lead Analyst Review

Lead Analyst Review
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1.0 PREREQUISITES

Ensure individuals are on an appropriate RWP if work is to be
performed inside the Radiation Control Area.

This procedure has been reviewed per PLP-037 and it has been
determined NOT to be applicable.

A n/vz

Unit / Section Manager Date

2.0 PRECAUTIONS

Use the principles of ALARA in planning and performing work and
operations in the Radiation Control Area.

3.0  ATTACHMENT

3.1 Remote Installation, Calibration and Removal of SM-10/20
Manipulator

4.0 DISPOSITION OF RECORDS

A copy of this procedure and the completed attachments shall be sent
to the records vault for storage.

. SP-1113 REV 0 PAGE 4 of 25
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REMOTE INSTALLATION, CALIBRATION AND REMOVAL.
OF SM-10/20 MANIPULATOR

PROCEDURE NO.

STD=-410-075

Revision 1
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SP- 13

Procedure: STD-410-075
Revision: 1
- Page: 3 of 21
OBJECTIVE
1.1 This procedure provides the general instruction for
Installation, Calibration and Removal of the SM-10/20
Manipulator. Actions are the same for the SM-10 and the
SM-20 except where noted.
REFERENCE
2.1 ZETEC SM-10/20 Installation and Operating Guide
2.2 2ETEC SM-10/20 Inspection Planning System
2.3 NPB Nuclear Quality Assurance Manual, QAM-100, Third

Edition, Revision 3.

PREREQUISITE

3.1 Steam generator primary manway cover(s) and stud bolts

have been removed (as required).

3.2 The steam generator shall be at an acceptable level of
dryness.

3.3 Prior to installation, the steam generator channel heads,
should be cooled down to a proper temperature to prevent
heat damage to equipment (approximately 90 degrees F).

3.4 Provisions must be made for personnel and equipment
entry into and exit from the steam generator (i.e.,
ladders, scaffolds, or staging platform, lighting
inside and outside the steam generator, breathing air
supply, 120 VAC electricity, etc.).

3.5 An area near the steam generator suitable for the setup
and installation of the equipment will be made
available and cleared.

3.6 Nozzle covers have been installed over the hot and
coldleg nozzles of opened channel heads (as required).

3.7 It is expected that very high levels of radiation will
be encountered inside and adjacent to the primary head
of the steam generators. Utmost care shall be taken in
the set-up and performance of the examination to
minimize personnel exposure to ionizing radiation and
radioactive contamination.

Rev O Pace T of 28~
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Procedure: STD-410-075
Revision: 1 .
- Page: 4 of 21.

Personnel engaged in the eddy current examination
program shall be indoctrinated in the radiation
protection rules, guidelines, protective clothing and.
equipment requirements in effect at the plant site.

4.0 PROCEDURE: INSTALLATION AND SET-UP
4.1 General Outline

4.1.1 The installation and set-up for the SM-10/20
will involve hooking up fixture cables to the.
appropriate locations on the SM-10/20 control
box; booting the MIZ-18 ACQUISITION and
FIXTURE CONTROL software and loading an
INSPECTION PLAN; mounting the trunk assembly
to the manway; setting an encoder offset;
installing the arm assembly; installing the
guide tube with conduit attached; and

. leveling the arm assembly inside the steam‘
. generator.

4.2 Computer Interface

4.2.1 It is good practice to remove power from all
instruments, with the exception of the
controlling computer, when connectlng or
disconnecting cables.

4.2.2 The SM-10/20 can operate with or without the
MIZ-18 eddy current instrument. When
operating alone, connect the interface cable,
P/N 5-8103, directly to the SM-10/20 computer
connector. Several interface cables, up to
1000 feet total length, can connect in series
to the HPIB Interface Unit, which is located
within 10 feet of the computer. The
Interface Unit then uses a standard IEEE 488
cable to connect to the computer.

4.2.3 When operatlng in conjunction with the MIZ-
18,
the two instruments are "daisy-chained" in
series. Either unit can be closer to the.
computer. The 1lst unit in series uses the
computer connector to connect the computer,
‘ and the auxiliary connector of the 2nd unit
in series will not be used. Any length cable
can separate the two instruments, as long as
the 2nd unit in series is not more than 1000
feet from the computer.
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Fixture Interface

4.3.1

Video

4.4.1

The SM-10/20 Controller can be located up to
100 feet from the fixture. It is connected

with extension cables, which can be "daisy-

chained" as required.

Connect the three connectors of the extension
cable assembly, P/N 4-008005, to the encoder,
motor, and trunk connectors on the SM-10/20.
Connect the opposite end of the cable to the
encoder and motor connectors on the fixture
harness, and to the trunk connector, located
on the manway mount.

Connect the video monitor with coaxial cable
to the monitor connector on the controller:
The fixture camera is connected via the motor
connector.

Should it be required to use a camera
separate

from the one located on the fixture, an
auxiliary camera input is available on the
controller. When using this input, the
fixture camera will need to be disconnected.

Powering Up

4.5.1

4.5.2

4.5.3

Assure that the 115/230 V selector plug is in
the proper orientation.

Plug unit in. There is no power switch.

Turn on HPIB Interface Unit. SM-10/20 is now
ready for computer control.

Initial Check-~-0Out

4.6.1

Place a 200/300 Series Acguisition System
disk in disk drive 0 and close the drive
door. For the HP 9836, this is the INTERNAL
RIGHT DRIVE. For the HP 300 series computers
using external drives, the disk drives should
be appropriately marked as ‘0’ or ‘1l’.

Apply power to all components of the system.
REVO Pooe 9 <f 285




SP-11t3

|

Procedure: STD-410-075 |

Revision: 1 : }
Page: 6 of 21

Insert the SM-10/20 Control Supplement disk
in drive 1. Press LOAD ENTRY key. After the
disk has loaded, remove the SM-10/20 Control
Supplement (the Acquisition System Disk:
remains in drive 0). Press TEST.

Insert the Inspection Plan Map disk in drive
1. Press FIXTURE, then LOAD PLAN (SHIFTED).
The message ’‘INSPECTION PLAN LOADED’ will
appear after the plan has been loaded (the
Inspection Plan Map disk will remain in drive
1).

Press FIX CNTRL, then manual (shifted).
Press
FREE RUN (SHIFTED).

Using the LIFT, ARM and POLE soft-keys,
ensure that the motors operate correctly.
Verify proper camera focus with the guide
tube prior to performing step 4.6.7.

NOTE: Normally this "check=-out" sequence
is done in an area away from the
steam generators, and afterward the
fixture is carried up to the
platform for installation.

Fold the camera arm up over the pole, until
it

reaches its mechanical limit. To facilitate
guide tube pick-up at a later time, it is
critical to ensure that the arm is folded in
such a way that it will be able to rotate
towards the divider plate after installation
(e.g., if the divider plate is to the left of
the manway, the arm should be able to rotate
clockwise from the mechanical stop; if the
divider plate is to the right of the manway,
the arm should be able to rotate counter-
clockwise from the mechanical stop).

Turn OFF the HPIB Interface Unit and leave .
OFF

for 10 Seconds. Turn ON the HPIB Interface
Unit. The red LED on the camera will light
and the video will be present on the monitor.

NOTE: Turning power off on the HPIB 3
Rsv 0 Pace 10 of 25




Procedure: STD=-410-075
Revision: 1
- Page: 7 of 21

Interface Unit, or disconnecting
the IEEE 488 Interface Cable, will
control the SM-10/20 as follows:

A. All motor power supplies will
turn off.

B. All internal registers within
the Controller will be reset
to the motor off condition.

4.6.10 If necessary, the fixture cables can be
disconnected at this point, and the fixture
can be transported to the steam generator
platform for installation.

4.7 Sequence of Installation of SM-10/20 Into Steam
Generator

‘ ' 4.7.1 The sequence of installation steps is shown
in
Figures la through 7a for the SM-10 and-
Figures 1b through 6b for the SM-20.

4.7.2 SM-20: Loosen the two socket bolts.
Determine which side of the trunk the divider
plate is located on and swing the trunk until
it touches the stop pin on the divider plate
side. Re-tighten the two socket bolts.

4.7.3 SM-10: Slide the trunk assembly through the
manway (flat side down) until the manway
mount reaches the manway (see Figure 1la).

SM-20: Slide the trunk through the manway on
its side using the stainless steel rail until
the manway mount is flush with the manway
flange (see Figure 1b).

SP-13 Rev O face 11 of 25
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PLATE

DIVIDER PLATE
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SM-10: Rotate the trunk 180° (flat side:-up).

See Figure 2a.
SM-20: Rotate the trunk 90°. See Figure 2b.
TUBE SHT _
:j
DivIDER /

PLATY

FIGURE 2a

TUBE SHEET

UPPER LEVEL,
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Install the four manway bolts and washersﬁ

and
hand-tighten them so that the manway mount:

remains flush with the manway flange. See
Figures 3 and 4.

Figure 3 a & b

Figure 4 a & b

Re-connect the trunk extension cable.
SM-10: Rotate the manway mount until the
green light on the lower set of three
indication lights comes on.

SM=-20: Rotate the trunk a few degrees either
way until the LOWER green light comes on.

Install the manway clamp approximately over

Rev 0 PAG—f M-a? a5
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the pivot point (see Figure 4), ensuring that
the top of the clamp assembly securely
contacts the curved surface of the manway.
Adjust the clamp as necessary so that it fits
quite firmly when the lever is pushed all the

'way up. Verify that the green light and -

trunk wheels are tight against the bottom of
the manway.

Tighten the four manway bolts evenly,

starting

with the two bottom bolts, using a spanner-or.. .
large screwdriver. The LOWER green light may
flash on and off during this tightening

process.

When the tightening is complete, the LOWER"
green light should be steady. If it is not,
loosen the bolts, remove the clamp, and
repeat steps 4.7.7, 4.7.8 and 4.7.9. The
trunk is not correctly installed until the:x.
clamp is in, the bolts are tightened, and-:the:.
LOWER green light is 11t and the trunk
wheels are tight.

NOTE: NEVER fully tighten the manway
bolts , .
unless the manway clamp is securely
installed. The clamp simulates
stress, and provides support for
the entire trunk.

SM-10: The track assembly must now be moved
far enough from the divider plate to allow
the upper track to tilt to its level
position. The track position is adjusted
after loosening the three set screws located
on the track increment scale above the
lights. The track should be placed so that
it rests against the divider plate, and then
backed off enough distance so the upper track
can reach a level state. This distance is
about six (6) increments. Tighten the three
set screws after track position is
established. Make sure the green indicator
light is still on. If not, then rotate the
manway mount until the llght comes on. The
track position increment reading should be
documented for future use.
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SM=-20: A level adjustment knob is provided
at the manway end of the trunk for use in
adjusting the level -state of the upper
platform on the trunk. Turn the knob to its
maximum clockwise position. This puts the
trunk in its uppermost position, and provides
a red-light condition. (The trunk is brought
down to a level mode after installing the arm
assembly - step 4.7.25."

4.7.12 Attach air line, 80 to 100 psi, to right side
of trunk. Verify that the solenoid switch is
in the unlocked position (down). o T

4.7.13 Press FIX CNTRL, and then CAL INSP (SHIFTED).

4.7.14 SM-10: Fold the arm up over the top of the
pole and against the mechanical stop. The
arm assembly should be folded such that when
you reopen the arm from the pole, the arm:
moves towards the divider plate. Press the .-
SET_OFST soft key in the shifted mode. This® — —
will set an offset for the arm encoder. S
Estimate an offset for the pole encoder so
that the picture on the display closely
approximates the respective positions of the
arm and pole inside the bowl. The offset for
the pole encoder will be recalculated at the
end of the calibration.

SM=-20: If the arm is still rotated against
its mechanical stop (see step 4.6.7), press
the SET OFST (SHIFTED) key. New variables
will be stored to the Inspection Plan Map
" disk.

NOTE: If the arm is not against its
) mechanical stop, repeat the
procedure(s) in Initial Check-Out
until it is... An accurate
calibration CANNOT be achieved
unless the SET OFST key 1is pressed
while the arm is against its stop.

4.7.15 SM-10: Install the arm assembly on the track
rails and insert it thrcugh the manway.
Slide the arm assembly until it locks into
place. See Figure 5a.

SM~20: Remove the manway clamp.
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SM-10: Install the manway clamp. Go to step:- =~
4.7.18. i S

SM-20: Check to see that carriage assembly:.
is rotated so that the lock pin will engage-
at the top of the trunk (see Figure 5b).
Then engage the camera arm wheels in the.
track and carefully slide the arm up the
track. Ensure that the cables feed smoothly
into the manway. :

SM-20: When the camera arm reaches the lowver.
latch, push the camera arm up just until. the
lower latch takes hold. Reposition yourself

and push and lift the arm until the carriage:-

is past the first latch. Let the arm slide- -
back against the latch, coming to rest on-the-
lower latch and raised up 3 to 4 inches.on:

the end closest to manway. This will allow: .
the arm to clear the bowl. Tug on the arm:to.
ensure that the lower latch is supporting:the: '
camera arm (see Figure 5b). Push the balliin:
on the end of the arm using the utility

stick.

TUBE SHT.

Figure 5a
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DIVIDER PLATE

Figure 5b

Press GUIDE.TUB (SHIFTED). The fixture will
rotate away from the divider plate.

When the fixture has stopped and the computer
prompts you to do so, reach just inside the
manway -and attach the guide tube and conduit
assembly. Insert enough cable and conduit
into the steam generator to allow full
movement of the fixture.

SM-10: Press the RSME.CAL (SHIFTED). This
will tilt the upper track to its level
position. The green light on the upper set
of three indicating lights will come on when
the upper track has reached a level state.
The lights may flicker between red and green
when it hits a level state. See Figures 6a
and 7. Go to 4.7.26.
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4.7.22

4.7.23

4.7.24

4.7.25

4.7.26
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Caution: If the upper track has been raised
manually above the level position, the upper
track will raise until the guide tube makes -
contact with the tube sheet. The track must
then be lowered below the level pesition
before leveling may begin.

SM-20: Press GT.ON. The fixture will fold
itself back up over the trunk so that it can
be moved upward into the top latch.

SM-20: When the fixture stops, attach the_ __,
utility stick to the ball stud located on the
end of the camera arm. Be sure that the
utility stick is securely attached.

SM-20: Push the arm up and over the curved
ramp until it latches securely in the top
latch. The camera arm should be parallel to
the tubesheet.

SM-20: Activate the air solenoid to lock the =

camera arm in position. The switch should be"
toggled to the "LOCK" position.

SM-20: Remove the utility stick from the
camera arm.

SM-20: Install the manway clamp. Pass
sufficient cabling and. conduit through the
manway at this time (Figure 6b). We
recommend running the cables and conduit on
the side of the manway clamp which is
opposite the divider plate. Then rotate the
leveling knob counter-clockwise until the
upper red light goes out and the upper green
light comes on.

Proceed with the calibration process.
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DIVIDER PLATE

Figure 6b
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Figure 7

5.0 CALIBRATION

5.1 Using the LIFT_UP key, bring the guide tube closer to
: the tubesheet.

5.2 Using the ARM and POLE control keys, position the guide
tube under the first calibration point as directed on
the screen. Press CAL-PT1 (SHIFTED) when guide tube is
directly under the tube.

5.3 Position the guide tube under the second calibration
point as directed on the screen. Press CAL-PT2
(SHIFTED).

5.4 "Break" the arm by bringing the camera end out of the
corner first. '

5.5 Continue to the other side of the generator and
position the guide tube under the third calibration
point as directed on the screen. Press CAL-PT3
(SHIFTED).

5.6 Position the guide tube under the fourth calibration
point as directed on the screen. Press CAL-PT4
(SHIFTED).

5.7 The computer computation will begin. Do not touch the

Rev0 Face Z1 of 25
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keyboard during this time.

When the computation is complete, the current fixture:
position is displayed, and the keys necessary for
commencing the inspection are available.

INSPECTION PLAN EXAMINATIONS

Store variables to all Insp-Plan disks for that
specific steam generator by pressing STORE.VAR
(SHIFTED).

Press the upper left soft key labeled NOFIXTURE
(SHIFTED) until TEST-PLAN is displayed.

' Press MIZ-18 ON.

6.3.1 Press START_COL: (SHIFTED) to begin
examination by columns.
6.3.2 Press START ROW: (SHIFTED) to begin S
examination by rows. : : :
6.3.3 Examine the first tube.
6.3.4 After examining each tube, press NEXT_TUB.
6.3.5 Verify that the guide tube is centered under

each tube to be examined. Peripheral tubes,
plugs and stays should be used for continuous
verification of the manipulator.

6.3.6 To stop an inspection plan press STOP_INSP
(SHIFTED).

If there is more than on Insp-Plan, place the next
Insp-Plan disk in the left drive. Return to Insp-Plan
mode and load it by pressing LOAD.PLAN (SHIFTED).
Repeat steps 6.3.1 through 6.3.6.

MANUAL OPERATION EXAMINATIONS

Turn MIZ-18 off. Press FIXTURE soft key.

Press the upper left soft key (SHIFTED) until MANUAL is
displayed and manual tube selection has been initiated.

Turn the MIZ-18 on and use soft keys ROW +, ROW -, COL
+, and COL - to select the next tube to be examined.
Rev D Pac 22 o 24
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7.4 Press LOCATE for automatic location of the tube by the
manipulator. .

7.5 Press FREE RUN for manual mode movement using the
camera arm and pivot pole keys.

REMOVAL OF FIXTURE

8.1 Press FOLD UP (SHIFTED). The lift will autcmatically
lower camera head and the arms will move to a pre-
determined position. e

NOTE: If the arm is not on the correct side of the

generator, you will be instructed to break-
the arm. After doing so, press RESUME
(SHIFTED) then press FOLD UP (SHIFTED) again.

8.2 When the fixture has stopped, remove the manway clamp.

SM-10: Remove guide tube. Go to step 8.7.

SM-20: Attach the utility stick to the ball stud on
the end of the camera arm. Turn air solenoid switch: to
the "UNLOCK" position.

8.3 SM-20: Release the upper latch by pulling the release
trigger on the left side of the trunk. Lift the
release trigger up so that it is locked in the release
mode. '

8.4 SM-20: Position yourself in such a way that you can
use both hands on the utility stick to carefully roll
the camera arm down to the lower latch.

8.5 SM=-20: Remove the utility stick from the camera arm.
Press the LOWERED soft-key, which will cause the
fixture to position the guide tube in front of the
manway .

8.6 SM-20: When the fixture has stopped, remove the guide
tube.

8.7 Press the GT.RMVD key. The fixture will fold up
completely.

8.8 Reach inside the manway and grasp the end of the pole
(DO NOT HOLD IT ON TOP OF THE MOTOR OR YOU WILL PINCH
YOUR HAND ON THE MANWAY WHEN IT COMES DOWN THE TRUNK) .
With the other hand, pull the lock release ring located
on the right side of the trunk. Hold the release until
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the carriage is past the latch.

8.9 Slowly lower the camera arm down the trunk, making sure
the cable does not hang up on the end of the trunk.

8.10 SM=-10: Disconnect the fixture cables.

SM-20: Disengage the wheels from the track and set the
camera arm aside. Remove trunk extension cable and air
line.

8.11 Remove the manway bolts.

8.12 Rotate the trunk 90° (on edge), and slide it out of the
generator.

GENCY REMOVA

The SM-10/20 fixture has been designed for removal in the
event that a motor or gearbox should fail with the fixture S
installed. TooTTEETT

9.1 Remove the manway clamp.
9.2 Align the camera arm assembly over the trunk.

SM=20: Attach the utility stick to the camera arm and
release the upper latch (on the left side of the
trunk). Turn the solenoid switch to the "UNLOCKED"
position. It may be necessary to swing the arm from
side to side to relax the air pistons.

9.3 Roll the camera arm down to the lower latch.

SM-20: Disconnect the utility stick from the camera
arm.

9.4 If the lift assembly is up, it will be necessary to
place the fixture into the approximate guide tube
position. To remove the 1lift, loosen the draw bolt
using a 1/4" nut driver. You may now slide the lift
assembly away from the secondary pivot and remove it
through the manway. Once the lift assembly has been
removed, fold the fixture back up over the trunk.

9.5 Release the lower latch (on the right side of the
trunk) and remove the camera arm from the steam
generator. '
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NOTE: The primary and secondary rotation assemblies-
may be rotated manually in the event of a. = =~
failure. If sufficient physical pressure:is '
applied to either the primary pivot (which::
rotates the pole) or secondary pivot (which::
rotates the arm), the clutches will slip and -
allow free rotation of the pivot receiving-
the force.

10.0 COMPUTER LOCK-UP RECOVERY

10.1 Boot computer with MIZ-18 Acquisition software with-SM=— - -
10/20 Fixture Control.

10.2 Set time and date.
10.3 Check the MIZ-18 for correct configuration.
10.4 Press FIXTURE and LOAD.PLAN (SHIFTED).

:. 10.5 Press NO_FIXTURE (SHIFTED) to get desired mode of -
operation (usually TEST_PLAN).

10.6 Restore index to RAM from backup disk.

10.7 Go to REVIEW mode and play back the last good entry on
the TLIST.

10.8 Return to TEST mode and resume test.

by
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1.0 PREREQUISITES

2.0

3.0

3.1

SP-1114

Ensure individuals are on an appropriate RWP if work is to be

‘performed inside the Radiation Control Area.

This procedure has been reviewed per PLP-037 and it has been
determined NOT to be applicable.

W/ A ‘7/’729‘1

Unit / Section Manager Date

PRECAUTIONS

Use the principles of ALARA in planning and performing work and
operations in the Radiation Control Area.
The preferred method of installation is per step 6.5.2 of attachment

3.1. If this cannot be accomplished, step 6.5.3 may be used with the
permission of ALARA and Technical Support personnel.

ATTACHMENT

Procedure for the installation and Removal of Temporary Nozzle
Covers

DISPOSITION OF RECORDS

A copy of this procedure and the completed attachments shall be sent
to the records vault for storage.
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1.0 OBJECTIVE

This procedure will establish a set of guidelines to be utilized by the
nozzle cover worker with the irnvent of providing a safe and consistant
method for installing and removing nozzle covers in the channel heads of
the steam generators.

NOTE: It should be noted that the nozzle cover is the first item into
the channel head and the last item removed from the channel head.

2.0 REFERENCES

2.1 Combustion Engineering, Inc. Nuclear Power Businesses Nuclear QA
Manual.

2.2 Combustion Engineering, Inc. Quality Procedures (QAP).

2.3 Combustion Engineering, Inc. Power Systems Group, Operating Procedures
Manual.

3.0 PERSONNEL REQUIREMENTS

‘ The personnel performing nozzle cover installations will have received
documented training and mock-up practice prior to performing installations.

4.0 PRECAUTIONS AND PREREQUISITIES

4.1 It is expected that very high levels of radiation may be encountered
inside and adjacent to the primary head of the steam generators.
Utmost care shall be taken in the setup to minimize personnel exposure
to ionizing radiation and radiocactive contamination.

4.2 Personnel engaged in the nozzle cover installation shall be
indoctrinated in the radiation protection rules, guidelines,
protective clothing and equipment requirements in effect at the plant
site as required.

4.3 The steam generator shall be open on the primary side dried and
ventilated in such a manner as to provide proper temperature and
humidity for personnel safety and comfort to prevent heat and moisture
damage to equipment.

4.4 The secondary side of the steam generator shall be cooled down to the

extent that the temperature of the tubes and tube sheet are 120 deg. F
or less.
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Provisions snust be made for personnel and equipment entry into and
exit from the steam generator (i.e., ladders, scaffolds or staging,
platforms, lighting inside and outside the steam generator, breathing
air supply, 120 VAC electricity, etc.).

=~
(=2}

Health Physics coverage shall be maintained at the steam generator
during any personnel entry into the steam generator as required.

£~
~J

A communication system may be setup and operating between the control
point and the steam generator platform.

5.0 EQUIPMENT

For installation and removal of nozzle covers the following equipment is
required.

5.1 Nozzle covers - (1) for each nozzle to be covered.

5.2 Rope (lanyard) to tie off covers - (1) for each cover.
5.3 sSafety light for inside generator.

5.4 Installation Pole.

5.5 Pully and tackle (optional).

6.0 INSTALLATION OF NOZZLE COVERS

6.1 Ensure that all equipment is at the work area and is in proper working
condition.

6.2 Secure the safety light, then insert into the channel head through the
manway opening to ensure proper lighting. -

6.3 Secure one end of the lanyard to a safe supporting structure outside
the generator. Secure the other end of the lanyard to the handle on
the manway cover. '

NOTE: Securing the cover in this fasion must be done to insure the
cover does not fall deep into the nozzle.

6.4 In the folded position insert the cover into the channel head through
the manway opening and unfold it before releasing.

6.5 Depending on accessibility around the manway and radiation level, the
worker now has one of three installation options for installing the
cover. The installation technique must be evaluated and pre-planned
prior to starting the installation process.
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6.5.1 Utilize a pole to invert the unfolded cover and push it into
place over the nozzle.

6.5.2 Utilize a pully and tackle device clamped to the tubesheet from
which the cover will be attached to a rope so as to lift the
unfolded cover and lower it into place while guiding it with the
long handle pole. After the nozzle cover is installed, remove
the pully and tackle and secure the rope outside the generator.

6.5.3 Install the cover manually by entering the channel head through
the manway opening. This is a generator entry and must be
coordinated with Health Physics personnel.

7.0 CLEANLINESS VERIFICATION

The platform worker shall verify that all tools, equipment and debris
is removed from the channel head prior to removing the nozzle cover.

If any items are in the channel head, they must be removed prior to
the nozzle cover removal.

8.0 NOZZLE COVER REMOVAL

8.1 Ensure the lanyard is still securely tied at both ends.

8.2 Using the rope and/or pole, pull the cover to the
manway opening.

8.3 Reach through the manway and fold up the cover.
8.4 Pull the folded cover out of the manway .

8.5 Verify that no foreign object has been left in the channel head.

SP- 1114 Rev O Tace T oT
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QAP 2.4 - CERTIFICATION PROGRAM FOR

3.0

NONDESTRUCTIVE EXAMINATION PERSONNEL

PURPOSE

To delineate the technical requirements for qualification and
certification of Levels I, II and III nondestructive
examination (NDE) personnel.

REFERENCES

2.1 ASME Code, Sections I, III, V, VIII, XI and ANSI B31.1.

2.2 SNT-TC-1A - 1984, Recommended Practice for Nondestructive
Testing Personnel Qualification and Certification.

2.3 Nuclear Field Quality Assurance Manual, System N-9.0.

2.4 Nuclear Spare Parts Quality Assurance Program
Description, System 2.0.

2.5 QAP 17.1, Records Retention.

DEFINITIONS

3.1 Activity or Operation - Any part of a technique including
but not limited to, film grading, ultrasonic thickness
examination, application of penetrant materials,
evaluation of examination results, etc.

3.2 Certification - Written testimony of qualification.

3.3 Certifying Agency - The employer of the perscnnel being
certified.

3.4 Employvyer - The corporate, private or public entity, which
employs personnel for wages, salary, fees, or other
considerations.

3.5 Methed - The utilization of a physical principle in NDE
in
its entirety, i.e., radiography, ultrasonics, ligquid
penetrant, magnetic particle, eddy current, leak testing,
acoustic emission, visual, etc.

3.6 Qutside Agency - A company or individual that provides
NDE Level III services and whose gqualifications to
provide these services have been reviewed py the emplover
that engages the company or individual.

3.7 Qualification - The demonstrated skill, training,
knowledge and experience required for personnel to
properly perform the duties of a srecific job.
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QAP 2.4 - CERTIFICATION PROGRAM FOR

4.0

3.10

NONDESTRUCTIVE EXAMINATION PERSONNEL

Surveillance - The act of mcnitoring or observing to
verify an item or activity conforms to specified
requirements.

Technigue - A specific way of utilizing a particular NDE
method, i.e., gamma radicgraphy, contact ultrasonics,
soclvent removable liquid penetrant examination, etc.

Training - The program developed to impart the knowledge
and skills necessary for qualification.

LEVELS OF QUALIFICATION

4.1

4‘2

Trainee - in the process of being qualified and certified
to at least NDE Level I, an individual shall be
considered a trainee. A trainee shall work with a
certified individual and shall not independently conduct
any test, interpret or evaluate any results of a test, or
write a report of test results.

Level I - shall be qualified to properly perform specific
calibrations, specific tests and specific evaluations fer
acceptance or rejection according to written

instructions, and to record the results. He shall .
receive the necessary guidance or supervision from a
certified Level II or III in the same method. Those
individuals performing work governed by ASME Code Section

XI shall not independently evaluate or accept the results

of a nondestructive examination.

Level I Limited - shall be qualified to perform cnly a
specific activity or overation within a particular
technique (e.g., application of penetrant materials,
etc.).

Level II - shall be qualified to set up and calibrate
equipment, and to interpret and evaluate test results
with respect to applicable codes, standards and
specifications. Ee shall be able to prepare written
instructions and to organize and report nondestructive
testing investigations. He shall be familiar with the
scope and limitaticons of the method and shall exercise

~assigned responsibility for on-the-job training and

guidance of trainees and Level I personnel.

Level ITI A - (Eddy Current Data Analyst for

nonferromagnetic steam generator heat exchanger tubing) -
satisfies all the requirements for an Eddy Current Level

IT and in addition, is capable of interpreting and

evaluating data taken from eddy current examinations of .
nonferromagnetic steam generatcor heat exchanger tubing.
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4.7

NONDESTRUCTIVE EXAMINATION PERSONNEL

Level II Limited - shall be gqualified to perform
examinations to a specific technigque, activity or
operation within a method, (e.g., solvent removable
penetrant examination, contact ultrasonic examination,
gamma radiography, film interpretation or evaluation of
results of a technique or method, etc.).

Level III - shall be capable of and responsible for
establishing techniques and procedures, interpreting
codes, standards and specifications, and designating the
particular test method and technique to be used. The
individual shall be capable of evaluating results in
terms of existing codes, standards, specifications and
shall have sufficient practical background in applicable
materials, fabrication or product technology toc establish
techniques and acceptance criteria where none are
otherwise available. The individual shall be responsible
for the training and qualification examination of NDE
Levels I, II and III candidates. The actual
administration and grading of examinations may be
delegated in writing, to a duly selected representative
of the Level III.

Certifications to the above levels of qualifications
issued to NDE personnel prior to adoption of this written
practice and based on an approved C-E written practice
shall be considered valid for the remainder of the
individual's certification period. Future certifications
and recertifications shall be in accordance with this
written practice. :

5.0 EDUCATION, TRAINING AND EXPERIENCE

5.1

Level I and II personnel shall satisfy the education,
training and experience requirements of Table 2.4-1, as
modified below.

5.1.1 For a limited certificaticn, work time experience
and classroom training may be reduced for the
technique, activity or operation being performed
as shown in Table 2.4-2.

5.1.2 For Level IIA certification, an additional 24
hours specific training in eddy current data
analysis is required to supplement the ET Level II
training requirements as defined in Table 2.4-1.
No additional experience is required.
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5.1.3 Work time experience gained while performing
administrative duties shall be considered NDE
experience if the duties relate to those covered
by certified individuals as defined in Paragraph
4.0. '

5.1.4 Limitations for individual's certified in
accordance with Paragraph 5.1.1 shall ke noted on
their certification papers.

5.2 Level III personnel shall satisfy cne of the following
education and experience criteria:

5.2.1 Graduate of four (4) year accredited engineering
or science college or university with a degrze in
engineering or science plus one (1) vear
experience in an assignment comparable to that of
a Level II in the applicable method.

5.2.2 Completion, with a passing grade, of at least two
vears of engineering or science study at an
accredited university, college, or technical
school plus two (2) years experience comparable to
that of a Level II in the applicable method.

5.2.3 Four (4) years experience comparable to that of a
Level II in the applicable method.

.3 'Organized training shall be completed for all Level I and
II individuals seeking certification. For Level III
individuals, the training hours shall consist of at least
the combined required hours for Levels I and II in the
applicable method except when the candidate nhas been
qualified or has held a position certified to that of a
Level II, in which case, the requirement for training may
be considered met.

(8] ]

To assure that an individual has assimilated the training
material presented, he shall satisfy the examination
requirements of Paragraph 6.0, as applicable.

(93]
.
N

5.5 Records used to substantiate education, training and
experience shall be identified and maintained in
accordance with Paragraph 9.0.
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6.0 EXAMINATICNS

6.1 The following paragraphs describe the examinations for
each qualification level. The written examinations shall
be administered without access to reference material
(closed book) except that necessary data such as graphs,
tables, specifications, procedures and codes may be
provided.

6.1.1 Qualification examinations for Levels T and II
shall consist of a written General Examination, a
written Specific Examination and a documented
Practical Examination.

(a) The General Examination shall cover the
basic test principles relative to the
applicable test method or technique. The
minimum number of questions shall be as

follows: )

Level I Level II
METHCD Level I Limited Level II Limited
Radiography 40 20 40 30
Magnetic Particle 30 15 30 20
Ultrasonics 40 20 40 30
Liquid Penetrant 30 15 30 20
Eddy Current 40 20 4Q 20
Leak Testing - 20 10 20 10
Acoustic Emissicn 40 20 40 20

Visual 20 10 30 20
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(b) The Specific EZxamination shall cover the
equipment and operating procedures relative
to the applicable test method or technique.
It shall also cover specifications, cocdes and
acceptance criteria used in the testing
procedures. The minimum number of gquestions
shall be as follows:

Level I : Level II
METHOD Level I Limited Level II Limited
Radiocgraphy 20 10 ' 20 10
Magnetic Particle 20 10 15 10
Ultrasonics 20 10 20 10
Liquid Penetrant 20 10 15 10
Eddy Current 20 10 20 10
Leak Testing 20 10 20 10
1. Bubble Test 15 10 15 10
2. Absolute Pressure 15 10 15 10
Test
(Pressure Change)
3. Halogen Dicde Lea 15 10 15 - 10
Test :
4. Mass Spectrometer 20 10 40 20
Leak Test v :
Acoustic Emission 20 10 20 : 10
Visual . 20 10 15 10

(c¢) The Practical Examination shall demonstrate
to the satisfaction of the examiner that the
candidate is familiar with and can operate
(except surveillance, see Paragraph 4 below)
the necessary test equipment and can
interpret and record the resultant informa-
tion from at least one (1) test specimen.
Additional requirements are as follows:

1. At least ten different checkpoints
requiring an understanding of the test
variables and procedural regquirements
shall be included in the examination.
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2. The description of the specimen(s), the
test procedure including checkpoints,
and the results of the examination shall
be documented.

3. Level I individuals being certified in
accordance with ASME Code Section XI are
not required to interpret or evaluate
results.

4. Surveillance personnel shall have a
Practical Examination that shall
demonstrate to the satisfaction of the
examiner that the candidate is familiar
with the necessary equipment (except
radiography) and can interpret and
record the resultant information from at
least one (1) test specimen. The
requirements listed in Paragraphs 1, 2
and 3 above shall also apply.

6.1.2 An Eddy Current Level IIA shall satisfy all of the
examination requirements for an Eddy Current Level
ITI and, in addition, shall demonstrate proficiency
in evaluating data taken from actual eddy current
inspections. The evaluation of data shall be done
with regard to the applicable acceptance criteria.
At least fifty (50) different items of data shall
be included in this examination.

6.1.3 Qualification examinations for Level III
certification shall consist of written Basic,
Method and Specific Examinations.

(a) The Basic Examination is required only once
when examinations for more than one method are
taken. The examination shall consist of:

1. At least twenty (20) questions relating to
understanding the SNT-TC-1A document
(reference 2.2).

2. At least fifteen (15) questions relating
to applicable materials, fabrication and
product technology, and
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3. At least fifteen (15) guestions which are
selected from, or are similar to, Level II
questions for other appropriate NDE

methods.

(b) The Method Examination shall be administered
for each method for which certification is

sought and shall consist of:

1. At least thirty (30) questions relating to
fundamentals and principles which are-
- selected from, or are similar to, the
published ASNT Level III questions for

each method, and

2. At least fifteen (13) gquestions relating
to application and establishment of
techniques and procedures which are
selected from, or similar to, the
published ASNT Level III questions for

each method, and

3. At least twenty (20) questions relating to
capability for interpreting codes,

standards and specifications relating to

the method.

(c) The Specific Examination shall re
administered for each method and shall

consist of:

1. At least twenty (20) questions relating
to specifications, equipment, techniques
and procedures applicable to products
and methods utilized by the Combusticn
Engineering NDE departments and
administration of the NDE written

practice.

[0)}
.
(e

.4 The emplover, the responsible Level III or his

designee shall be responsible for conducting and

grading the examinations.

6.1.

w

A composite passing grade (average of all tests)

of 80% or greater is required for examinations

administered for qualification.

In addition, each

individual passing grade (General, Specific, etc.)

shall be 70% or greater.
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8.1.6 If the examinations are administered and graded by
an outside agency which issues a pass/fail grade
only, a grade value of 80% shall be assigned for
each examination administered and successfully
rassed.

6.1.7 When an outside agency other than ASNT or EPRI is
used for qualification services, those services
rendered shall be in accordance with this written
practice. Combustion Engineering shall retain
responsibility for the adequacy cf the program of
the outside agency.

6.1.8 A valid endorsement on an ASNT NDE Level IIT
certificate for a specific NDE method may be used
to fulfill the Basic and Method examination
criteria for Level III certification in the
applicable NDE method.

. 6.1.9 Those failing to attain the required grades shall
wait at least thirty (30) days or show evidence of
having received additional training, as determined
by the certifying individual, prior to
re-examination.

6.1.10 All levels of NDE perscnnel shall successfully
complete an eye examination to assure natural or
corrected near vision acuity in at least cne eve
capable of reading a minimum of Jaeger Number 1
letters on a standard Jaeger test chart at a
distance of not less than 12 inches or a near
distance test pattern equivalent to a Snellen
fraction of 20/20. 1In additicn, when required by
Code, contract, specification or standard,
personnel shall have natural or corrected far
vision acuity equivalent to a Snellen fraction of
20/30.

NDE personnel shall also pass an Ishihara or
equivalent color vision examination to show
ability to distinguish and differentiate contrasts
between colors used in the methed for which
qualified. When personnel are unable to pass this
examination, they shall satisfactorily show
ability te distinguish and differentiate contrast
between colors as part of their NDE Practical
Examination.

(a) The eye examination shall be given to all NDE
personnel on an annual basis.
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(b) Eyé examinations shall be performed by a
Level III, his designate, or medical
personnel.

(c) The results of the examination shall be
recorded cn the Eye Examination Record as
shown on Exhibit 2.4-~1 or equivalent.

7.0 CERTIFICATION

7.1 A Level III shall certify Level I and II personnel.
Certification of Level III personnel shall be by the
. responsible department head. All certifications shall be
documented on a Certification Record as shown on Exhibit
2.4-2.

7.2 The certification period for Levels I and II personnel
shall be three (3) years. For Level III personnel, the
certification periocd shall be: ’

(a) three (3) years for personnel performing work _
governed by ASME Code Section XI, or |

(b) five (5) years for all other Level III Persocnnel.

7.3 Certification of all levels of NDE personnel shall be .
based on successful completicon of the education, training
and experience requirements of Paragraph 5.0 and the
required examinations of Paragraph 6.0.

7.3.1 The maximum duration of interrupted service for
each NDE method or technique shall be one (1) .
year. Where evidence of use of the method or
technique can not be shown, the individual shall
successfully complete the examinations deemed
necessary by the responsible Level III or
department head prior to reactivating the
certification.

7.4 New employees having held valid NDE certifications with
their former employer may be certified to their former
NDE levels provided that:

7.4.1 The employee provides proof of prior
certifications, or

7.4.2 The former employer provides documentaticn
substantiating the training and experience
gualification obtained by the employee. The
qualifications shall meet the requirements of
SNT-TC~-1A (reference 2.2) and this written ‘
practice.
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NOTE: Every attempt shall be made to procure
the documentation that substantiates
the certification, however

a. When the former employer will not
verify training and experience time, an
individual's personal history may be
acceptable documentation.

b. The employee's former training and
experience may be verified by
telephone. A record of telephone
conversation shall be acceptable
documentation of an individual's prior
training and/or experience when
documentation is otherwise unavailable.

7.4.3 The employee was working in the test method within
six months of termination and is certified within
six months after termination. - '

(a) When limits are in excess of those specified
above, the employee shall receive additicnal
training, as determined by the certifying
individual, priocr to certification.

7.4.4 The employee successfully completes the
examination requirements, as applicable, of
Paragraph 6.0. ~

Certification shall be revoked by the responsible Level
III or department head by evidence of unsatisfactory
performance or termination of employment. Individuals
who are separated shall not be considered terminated
provided they return to work within one year.

8.0 RECERTIFICATION

8.1

8.2

Levels I and II perscnnel shall be recertified at
least every three (3) years by either evidence of

.continued satisfactory performance or re-examination

based on the governing Code and contract requirements. -

Level III personnel shall be recertified at least every:

(a) three (3) vears for personnel performing work
governed by ASME Code Section XI, or

(b) five (5) years for all other Level ITI personnel.
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8.2.1 Recertification shall be by either continued
satisfactory performance or re-examination based
on the governing Code and contract requirements.
When a Level III is recertified by continued
satisfactory performance, the recertification
shall be based on documented evidence performing
Level III duties such as NDE training, procedure

- development, certification of Level I's and Level
IIl's, test development, etc.

9.0 RECORDS

9.1 The qualification records of the certified individual

9.2

shall
be maintained and shall include the following:

(a) Name of the certified individual.
(b) Level of certification and test method.

(c) Educational background and experience of the
certified individual.

(d) Statement indicating satisfactory completion of .
training in accordance with this procedure.

(e) Results of the physical examination prescribed
in Paragraph 6.1.10.

(£) Current examination copy(s) or evidence of
successful completion of the examinaticns.

(g) oOther suitable evidence of satisfactory
qualifications when such qualifications are used in
lieu of examinations.

(h) Composite grade(s) or suitable evidence of grades.

(i) Date of certification and/or recertification and
the date of assignment to NDE.

(j) Signature of employer's designated representative.
Records shall be maintained by the responsible group or
department and become gquality records in accordance with

QAP 17.1 when an individual has terminated or transferred
from the department.

APPROVED: Gf W ‘,

NDE Level IIM




MINIMUM TRAINING AND EXPERIENCE
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NOTE:

1.

Training shall be as outlined in Reference 2.2. For level Il certification, the experience shall consist of
time at Level 1, or equivalent. If a person is being qualified directly to Level Il with no time at Level I,
the required experience shall consist of the sum of the times required for level 1 and Level 1l and the hours
of training required for Level | and Level Il in total shall apply. Credit for experience may be gained
simultaneously in two or more methods or techniques. The candidate must spend at least 25% of his work time
in each method or technique for which experience is being claimed.

VT as identified above refers to VV-1 which includes VT of weldments.

Work- time experience accumulated in RT, MY, UT, PT, ET or other NDE related methods such as Dimensional,
Mechanical, Optical, etc. shall be applied toward not more than 75% of the work time experience required for
VT,

Training received in the course of qualifying to any NDE Level 11, other than VT, will be considered to have
met 75% of the training required for VT.

One (1) month equals 175 hours.

Personnel utilizing methods not covered in Table 2.4-1 above shall be trained and qualified in accordance
with SNT-TC-1A and this written practice.

BT - Bubble Tlest MSLT - Mass Spectrometer
Leak Test
PCMT - Pressure Change/ = - 2 Hours

Measurement Test
HOLT - Halogen Diode Leak Test

TABLE 2.4-1
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METHCD TRAINING ‘HRS) EXPERIENCE (HRS)

1 -y - v
— o b

tsstspe Radicgraphy RT N/A 40 N/A 720

Film Evaluatien RT N/A 0 N/A 520

Cata Taking/EQuipment R? 39 N/A Q N/A
Jperacion

Surveillance RT N/A 40 ¢ surveillance trips

221l Technigue T 2 3 40 260

Yoke Technigue T b 4 40 i60

Prod Technique »r 3 4 40 260

Evaluation | ¢4 N/A 4 N/A 130

cata Taxing/EqQuipment »T P N/A [ N/A
Operatieon

Surveillance wr N/A 0 + surveillance trip

Thickness Readings vT 9 N/A 240 N/A

Cantacs Testing uT N/A 20 N/A 720

Evaluation uT N/A 20 N/A 520

Cata Taking/EQuipment uT 40 N/A '} N/A
Speration

Surveliliance T N/A 40 2 surveillancs trips

Zvaluazian PT N/A 4 N/A 130

Solvent Removable T N/A 4 N/A 130

Cata Taking/EQuipment b 29 4 N/A -] N/A
Operacion

Sezvreillinge -4 N/A [ 1 surveillancs tzip

“eldrencs T 1 b 100 178

VT-i v 1 2 100 17%

Tels TLLing EQuipment VT 2 N/A [ N/A
Cperstion

Surveillance T N/A 6 2 surveillances

1 2#%-1 ]

Cata Taking Iguipment 14 e N/A e} N/A
Speratisn

Surveillance ET N/A 2 L surveillance Trid

Anaiysis of Fuei Rods T N/A 2¢ N/A 250

(Note 7}
.. work experience in RT, MT, UT, P2, ET ar other NDI related
mernods such as Tlmensional, Mechanizal, Cptical, ecs. shall de
\ Appised I NSt more than TEV 0f tle work Tine experience fequised

for VT

ining recaived in the courss of gualifying :to any NOE Lavel
Qther than V7T, will be considered 20 have mez 7SV cf the
ining required Isr VT of weldnenzs and/or VT-l.

<

[}

Parsonnel holding limited cerz=:fications in data Zaking/NDE 2ata
ANALYSlS eqULIPMENT Oparation snall work with a cercié:
tunismized) 1ndividual and snall not iadependently conduct any
Test, .aterpres ar evaluate any sesults of a tess, ©F write A
report of test resulcs.

3. The above hours are based on 4 Nigh school graduate or
equivaient. For cther education levels, the hours will Dde
adiusted .n a4 ratic Sased upon the hours shown in Table I.4-1.

3. It is not intended by this written praczice that zhe sum of the
hours listed 27 each mezhod above s required for unlimited
cerzcfication. See Table 2.4-l for unlimited cerz:fication
requizemencs.

6. For activities for which limited certification training and
exper.encze hours are not 1aciuded in the table above, tle
responsisle Level III shall establish and document e required
craining and experience hours prisr o initiazion of
sealificarvionr and certificat.icn acTivities.

Sxperience for Fusl Rod ET Analysis must be gained 4uring a

minamum of two fleld asaignmencs. A knowledge of fuel rod
manufacturing and/or desiqgn .3 alsQ required.

TABLE 2.4-2
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