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FORM NIS-1 OWNER’S

REPORT FOR INSERVICE INSPECTIONS

As required by the Provisions of the ASME Code Rules

Carolina Power & Light Co., 411 Fayetteville St.., P[Q. Box 1551 .

1. Owner
(Name and Address of Owner)
» plane B+ B. Robinson, Hwy. 151 & SC 23, Hartsville, SC 29550
- (Name and Address of Plant)
_ 2 o SN : N/A
3. Plant Unit 4. Owner Certificate of Authorization (if required)
5. Commercial Service Date _3=7-71 6. National Board Number for Unit N/A
7. Components Inspected
Manufacturer
Component or Manufacturer or Installer State or National
Appurtenance or Installer Serial No. Province No. Board No.
. Steam
Generator A Westinghouse 93732 _N/A N/A
Steam ‘ )
| Conerator B Westinghouse 93733 N/A N/A
Steam
| Generator C Westinghouse 93734 N/A N/A

Note: Supplemental sheets in form of listé sketches, or drawings may be uséd ' provided (1) size is 8%in, x 11 in.,
(2) information in items 1 through 6 on this report is included on each sheet, and (3) each sheet is numbered and .

. the number of sheets is recorded at the top of this form.

(12/82)

;e

This Form (EQ0029) may be obtained.from the Order Dept., ASME, 345 E, 47th St., New York, N.Y. 10017




FORM NIS-1 (Back) '

’

8. Examination Dates 5/1/87 to 5/31/87 - 9. Inspection Interval from 3/81 o _3/91

10. Abstract of Examinations. Include a list of examinations and a statement corrcerning status of work required
for current interval. See Tab "Abstract," Tab 1 Section 1, Tab 3 Section 1
" Approximately 10% of tubes required to be examined this interval.

11. Abstract of Conditions Noted See Section 2 Tab 1 and Section 2 Tabs A, B, & C

12. Abstract of Corrective Measures Recommended and Taken  None recommended, none taken

We certify that the statements made in this report are correct and the examinations and corrective mea-
sures taken conform to the rules of the ASME Code, Section XI.

Certificate of Authorization No. (if applicable) N/A: Expiration Date _ N/A
Date H - 28 19 _ 87 signed CP&L By Mm/
" Owner R. E. Ma{gan

General Manager

CERTlFlCATE OF INSERVICE INSPECTION

I, the undersigned, holding a valid commission issued by the Nutional Board of Boiler and Pressure Vessel Inspectors
and the State or Province of _ North Carolina and employed by _*LMC of
Long Grove, IL.  haveinspected the components described in this Owner’s Report during the period 3

5/1/87 -~ to_5/31/87 , and state that to the best of my knowledge and belief, the Owner .\,
has performed examinations and taken correctlve measures described in this Owner’s Report in accordance with the .
requlrements of the ASME Code, Section XI.

By signing this certificate neither the Inspector nor his employer makes any warranty, expressed or implied,
concerning the examinations and corrective measures described in this Owner’s Report. Furthermore, neither the -
Inspector nor his employer shall be liable in any manner for any personal injury or property damage or-a loss of any
kind arising from or connected with this inspection. ~ *Lumbermens Mutual Casualty Company

. Commissions_ ¥ C /0O7

National Board, State, Province, and Endorsements

- {12/82)
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TO: Carolina Power & Light Company

CERTIFICATE OF PERFORMANCE

Carolina Power & Light

Robinson Nuclear Project - Unit 2

C-E Contract 4987

Steam Generator Eddy Current Examination’

Combustion Engineering, Inc. hereby certifies that the Robinson
Unit 2 steam generator eddy current examinations performed during

May 1987 were in compliance with CP&L Work Authorization Number
' 256001001, Item 4. Documentation attesting to this conformance is
' « contained within the data of this QC Records Package.

ﬂwww@
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ABSTRACT

This deccument summarizes the examination program and results and
presents information concerning examination procedures, personnel
and equipment used to perform the eddy current examinations at
Robinsion Nuclear Project Unit Two during the 1987 refueling
outage. :

The examination was conducted.in accordance with Combustion
Engineering Procedures approved by Carolina Power and Light Co. as
listed in Section VI of this report.

Ten percent random sample examinations were conducted in all three
generators which included some tubes that were inspected in the
1986 outage program and all tubes with prev1ously identified
indications. Specific details are contained in the text of this

‘report.

Status ofeWork Required]fdr Current Intervalr

The percentage inspection was selected to meet the requlrements

of the Plant Technical Spec1f1cat10ns. This Dractlce is in
keeping with 10CFR50. 55a (b)(2)(iii). All Technical Spec1f1cat10n
requirements relating to inspection scope have been met.
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INTRODUCTTION

During May 1987, Combustion Engineering conducted an eddy current
examination in Steam Generators A, B.and C at Carolina Power &
Light Company's Robinson Nuclear Project Unit 2. The examination
was conducted in accordance with the following procedures which
meet the intent of USNRC Regulatory Guide 1.83 and the ASME Boiler
and Pressure Vessel Code, Section XI, 1977 Edition with Summcr
1978 Addenda.

1. ROB-410-001  Remote Installation, Calibration and

REV. 0 ' Removal of SM-10 Manipulator in
S Westinghouse Steam Generator.
2. ROB~4IO—OO4 . Procedure‘for>Multi Frequency Eddy
REV. O s Current Examination of Non Ferromagnétic
' ' Steam Generator Tublng using MIZ-18
Equlpment
‘3L ROB—410—005» 1 Eddy Current Data Ana1y31s Procedure
REV. O A Evaluation of Westinghouse Steam

. Genearator.
Attachment A : _
Dated 5/7/87 Customer Specific
' ' Data Analysis Reqqirements

Attachment A | Customer Specific

Dated 5/8/87 . .Data Analysis Requirements
4, ROB-410-006 v_ Procedure for Cohtrol of Eddy Current
Rev. O - Examination Data. for using the Personal

Computer (PC) Based Data System.

5. _ROB-410-008 -‘Procedure for the Installation and
Rev. O _ Removal of Temporary Nozzle Covers.

‘The above procedures can be found in Section VI of this report.

Tab 3 of this Section I contains the customer specified inspection
plan of slightly over half of the tubes to be ‘inspected. This
list contains tubes previously inspected during the 1986 outage
program and all tubes with previously identified indications.

Tab 4 of this Section I contains the Examination Plan map -and the
total list of tubes for examination including those randomly
selected by Combustlon Englneerlng

Approx1mately a ten (10) percent random sample (330 to 333 tubes)

was examined in each generator An exact listing can be found in-
Section II. ' o
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INTRODUCTION (Cont'd)

A1l tubes examined, received a primary and secondary analysis as
required by customer specification HBR- -SG-86 in accordance with

the Eddy Current Data Analysis Procedure ROB- 410-005 Revision 0

and the Customer Specific Data Analysis Requlrements listed with
Procedure Number 3 above. These Spec1f1c Data Ana1y51o

Requirements can be: found attached to the Pro;edure in Sectlon VI
of this report.
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- EDDY CURRENT TECHNIQUE
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EDDY CURRENT TECHNIQUES DESCIPTION

Steam generator tubing constitutes a substantial portion of the
primary pressure retaining boundary. In order to function as an
effective barrier, this tubing must be free from cracks,
perforations and general deterioration. Inadequate secondary
coolant chemistry control has been identified as a principal
source of steam generator tube degradation and failure. Steam
side corrosion attach has also become a major mode of failure.
Eddy current inspection has been accepted as the best inservice
inspection technique available to meet the acceptance criteria
established by USNRC Regulatory Guide 1.83. This Regulatory Guide
is the basic reference used by the utilities to determine the
number of tubes to be inspected during an outage, the type:' of
inspection pattern to be performed and the criteria for. acceptance
or expansion of the inspection program project.

The eddy current examination is designed to evaluate the integrity
of the tube pressure boundary. Multi frequency eddy current
testing equipment allows filtering of unwanted secondary side

tube support signals permitting tube imperfections to be detected.
Multi frequency equipment also permits limited dent assessment to
be performed in a single pass of the probe through the tube.

While these tests are not mandated by the Regulatory Guide, the
licensees have generally requested these examinations tc be
performed in order to provide supporting information. |

The following is a list of tube degradation problems which can
lead to defects:

1. Intergranular caustic stress corrosion cracking.
2. Phosphate induced wastage.

3. Sulphur included intergranular cracking.

4. Tube denting. /

5. Corrosion cracking.

6. Erosion corrosion.

7. Pitting.

8. Fretting wear.

9. | Fétiguei

Eddy current testing is used to detect the presence of defects
caused by these mechanisms or processes.
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ECT CONCEPTS

A differential bobbin coil is presently used for ECT defect
testing. This probe is wound with two coils in series opposition
which enhance detection of localized discontinuities and suppress
variations in material properties, temperature effects and probe
wobble. The differential bobbin coil compares one segment of a
tube to another to produce a signal which measures the average
change. It is therefore more sensitive to rapid changes in tube
characteristics. Thus, tube degradation problems which result in
a loss of material or large non-uniform dents would be detected
more easily.

The ECT coils in the probe are energized by several excitation
frequencies, each of which is sensitive to a particular condition
of interest. During the analysis phase, the appropriate test
frequencies are reviewed individually or combining the multi
frequency eddy current data using one or more mixers. With one
push or pull of the probe through the tube and the use of multi
frequency techniques, the following data can be provided:

1. Tube defect size and location.
2. ECT dent size and location.*
3. Sludge height.

*Note that ECT dent data only provides measurement of the average
radius change.

Standards for defect and dent testing are develcped in accordance
with ASME, Section XI. The standards provide the bench marks to
. which the data is compared to establish magnitudes. The defect
standard is a series of know partially drilled holes in the tube
wall. The standard is tested and recorded producing known signal
outputs. These outputs are then compared to actual tube signals
to determine defect magnitudes.

ECT EQUIPMENT

The complete eddy current inspection system can be broken down
into two categories, inspection equipment and probe positioning
equipment. The eddy current inspection equipment consisted of:
- Zetec MIZ-18 Multi Frequency Digital Testing System

- Digital Data Cartridge Recorder

- Eddy Current Test Probes
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ECT EQUIPMENT (Cont'd)

- Calibration Standards
-  Zetec Digital Data Analyzer (DDA-4)

The pertinent certification sheets for the above equipment are
included in this report.

The probe positioning and drive system consists of:

- A Remote Positioner (Zetec SM-10)

A Closed Circuit Television System

A Probe Drive Mechanism

A Communication System

|

The probe positioning device (SM-10) is a remote control
mechanical arm which can be positioned to feed the probe into any
tube in the steam generator. It consists of a manway mounting
trunk and two mechanical arms driven by motors with encoders to
measure the resulting arm movement. With this feedback -
controlled mechanical arm, all of the tube positions in the steam
generator are avilable. A remote camera and lighting system is
mounted on the manipulator allowing the operator to see probe
insertion into the tube being tested.

ECT EQUIPMENT OPERATION

The signal generated from the differential bobbin c01l is fed 1nto
MIZ-18 Multi Frequency Eddy Current Tester.

The MIZ-18 multi frequency eddy current tester uses eddy currents
as the probing media to measure variations in effective
conductivity and/or permeability of the tube being tested. In
non-magnetic materials, such as Inconel, conductivity is usually
the only significant variable. When the effective conductivity
decreases due to discontinuity in the tube wall, the test coil
voltage increases in direct relationship with the effective
conductivity change. Thus, the amount of increase in coil voltage
is related to the size of the discontinuity. The coil voltage is
sinusoidal, thus it can be described with a single vector. 1In
addition, the MIZ-18 multi frequency eddy current tester is a
highly versatile and compact eddy current inspection systenmn.
’Ut11121ng the "Time Sharing" technique, the operator may test at
several frequencies simultaneously.

.
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EC_EQUIPMENT OPERATION (Cont'd)

The MIZ-18 digital data acquisition aystem includes an HP-9836A
computer with a HCD-75Z or equivalent data cartridge recorder.

The MIZ-18 tester provides test frequency generation, coil
multiplexing, signal digitization and data communlhatlons with the
HP-9836A computer.

The MIZ-18 acquisition system is designed so that the instrument
sensitivity and signal phase control are internally established.
The operator determines the size and the rotation of the 51gnals
to be displayed during the data collection.

The data is then recorded on the digital cartridge which includes
the actual test data plus a summary of information related to the
inspection setup. The MIZ-18 continuously displays either the
vertical or horizontal strip chart response from any two
frequencies selected on the screen.

Finally, the recorded data, is analyzed with the aid of the Zetec,
DDA-4 digital data analyzer.

The examination procedures are included in Section VI of this
report.
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CUSTOMER TUBE LIST

REQUIREMENTS

Total tube list including random tubes selected by
Combustion Engineering can be found in Section I,
‘Tab 4. ' : :

!



MEMO TO: §

_FROH"WARREN FARMER

SUBJECT. 1987 §/G EDDY CURRENT INSPECTION PLAN

ATTACHED YOU WILL FIND A PARTIAL LISTING OF TUBES TO BE INSPECTED
DURING THE UPCOMING REFUELING OUTAGE.. ALL TUBES LISTED WERE

PREVIOUSLY INSPECTED IN THE 1986 OUTAGE PROGRAM. ALSO LISTED ARE
ALL TUBES WITH PREVIOUSLY IDENTIFIED INDICATIONS.. THE TOTAL OF

TUBES LISTED ON THE ATTACHED BREAKDOWN AS FOLLOWS:

"A" S/G: 166 TUBES
"B" §/G: 171 TUBES
- nce S/G. 166 TUBES .

DARRELLWEBER HAS AGREED TO RANDOMLY SELECT THE REMAINING TUBES TO
COMPLETE THE 10% (330 TUBES) PROGRAM. - THIS WILL AMOUNT TO THE
FOLLOWING NUMBER TO BE RANDOMLY SELECTED BY C-E: '

L WA" S/G: 164
"B"Y S/G: 159
wCY 164: 164

OF THE TOTAL NUMBER SELECTED FOR INSPECTION DURING THE OUTAGE,
C-E SHOULD ENSURE THAT NO LESS THAN 20 TUBES PER GENERATOR ARE

SELECTED FROM ROWS 1 AND 2.

IF YOU HAVE ANY QUESTIONS CONCERNING THE PROGRAM SELECTIONS,
PLEASE CONTACT ME.

s/

HﬁgY’énAMBERs ‘W/0 ATTACHMENT
'MAX MARQUICK
'DICK MILLER .



R6C2
R10C3
R2C5
. R8CS
R8C6
R10C6
R14C6
R21C7
R3CS8 .
R16C8
R22C9
R8C11
" R24C11
R15C12
- R21C12
R3C13
R29C13 .
R4CLS
R24C16
R8C17
R1C18
R24C18
R13C19
R24C19 .
-R4C21
R16C21
R37C21.
R15C22
R34C22
R33C23
R4C24
R13C24
"R7C25
R13C25
R33C25
R8C26
R37C26
- R34C27
~ R13C28 -
' R19C28 -
R41C28
R18C29
R28C29
R8C30
~ R30C30
R37C30
R1C32 " .
R13C33
.R36C33
‘R9C34
R32C34

MIS:87-858(1)

R37C48

"A" STEAM GENERATOR

RIC35

- R27C35

R5C36
R19C36
R41C36
R23C37

' R26C38

R39C38 -

R5C39
- R6C40

R41C40
R24C41
R43C41

R14C42
R20C42

R38C42
R41C42
RIC43
R7C43
R11C43
R26C43
R35C43
R44C43
R16C44

'R26C44
R42C44

R22C45
R42C45
R12C46
R30C46
R41C46

- R31C47

R18C48

R1C49
R18C49

- R8C50
- R20C50

R6C51
R28C51
R45C51
R6C52
R18C52
R39C52
R13C53
R19C53

. R21C54

R25C54
R17C55
R4C56

R15C56
R31C56

R13C57
R24C57
R33C57
R13C58
R28C58

- R34C58

R13C59

R39C59

R2C60
R12C60
R25C60
R39C60
R10C62
R24C63
R3C64

R31C64
R27C65
R1C66

R15C66
RSC67

R18C67
R14C68
R19C68

R18C69

R27C69

R34C70

R5C71

R11C7T1

R29C71
R2C72
R13C72
R20C72
R3C73

. R16C73

R37C73
R27C75
R30C76
R27C77
R30C77
R14C78
R10C79

R13C80

R5C81

R20C81

R29C81

-R17C82

R3C84
R14C85

R6C88

R9C89

" INDICATIONS

FROM LAST
OUTAGE
R12C25
R12C41
R13C37
R21C61
R33C71
R34C69
R6C53
R11C11
R11C12
R11C17
R21C81
R23C77
R31C72




R4C2
R3C4
R10C4
R5C5
R16C6
R6C7
R17C7
R7C9
R18C10
RSC11
R17C11
R21C12
R11C14
R15Cl4
R22C15
R5C16
R20C16
R18C17
R17C18
R23C19

R22C20

R25C20 -
R12C21
R28C21°
R10C22
R6C23
R26C23

R14C24

R34C24

‘R13C25

R27C25

"R5C26

R37C26
R13C27
R18C27
R26C28
R36C29
R14C30
R17C30
R31C30

- R30C31

R13C32
R26C32
R29C33
R25C34
R32C34
R33C35
R15C36
R25C36 -
R40C37

‘R16C38 -

MIS:87-858(2)

"B" STEAM GENERATOR .

R29C38
R15C39
R19C40
R34C40
R13c42 .
R37C42
R34C43
R11C44
R38C44
R2C45

R40C4S
R15C46
R36C46
R5C47

R14C47
R&41C47

- R4C48 .

R31C48
R14C49
R25C49
R33C49
R3C50

R12C50
R41C50
R6C51 -
R13C51
R17C52
R23C52

‘R13C53

R8C54.
R6C55
R44C55

“R12C56

R33C56
R17C57
R44CST
R31C58.
R19C59
R30C59

.R39C59
R22C60

R42C60
R12C62
R21C62
R37C62

 R8C63
" R21C63
"R37C63

R5C64
R10C65
R24C65
R29C65

R36C65
R21C66
R15C68
R39C68
R4C69
R14C70
R31C70
R33C70 -
R5C71 -
R16C71
R8C72
R13C73
R24C74
R14C75
R5C76
R12C76
R20C76
R25C76
R28C76
R1C77

 R31C77

R18C78
R10C79
R30C79
R25C80
R12c81
R15C81
R18C81

" R21C82

R27C83 .

. R20C84

R16C85
R2C86
R18C86
R4C87..
R3C88
R10C88
R13C88
R5C89
R12C89
R16C89
R1C91

INDICATIONS

FROM LAST
OUTAGE

" R3C19

R12CT

R17C43.
R22C22
R22C61

 R38C54

R39C32
R40C30
R41C36
R42C33
R42C46

R43C33.

R43C36
R1C70
R32C15
R31C42
R31C32
R29C39
R4C44

. R7C41

R7C46
R14C22

"R16CS

R16C13
R20C87

- R23C50




R13C3
R16C4
R17C5 -
R8C6
R3C7
R11C9
R15C9
_R14C10.
R24C10
R4C11
R22C11
R14C12
R19C12
R23C12
R26C13
R9C14
R21C14
R28C14
R16C15
R18C15
R10C16°
R21C16
R17C17
R8C18
R34C18
R13C19
R32C19
~ R13C20
" _R31C20
R4C21 .
428¢21
R35C21
R24C22
R14C23
R37C23
R15C24 .
R22C24
R3C25
R32C25 . .
R18C26
. R38C26.
'R3C28
R27C28
 R23C29
'R6C30
R22C30
R19C31
. R5C32
R10C32
R16C32
R26C32

MIS:87-858(3)

"C" STEAM GENERATOR

R33C32
R12C33

. R12C34

R21C34
R6C35

R39C35
R3C36

R13C36
R10C37
R21C37
R26C37
R43C37
R21C38
R4C39
R43C39
R14C40
R30C40

- R39C40
- R24C41
- R39C41

R11C42
R29C42

“R43C42

R16C43
R26C43
R29C43
R13C44

- R37C44

R22C45
R41C45
R12C46

.R16C47

R29C47
R39C47
R13C48
R22C48
R15C49
R20C49

-R9C50 -

R7CS51

R31C51
‘R12C52

R17C52
R42C53 -
R2C54

R11C54

'R36C54

R7C55

. R16C55

R40C55
R36C56
R5C57

R16CS7
R30CS7
R2C58

R16C58
R33C58
R4C59

R14C59
R23C59

- R1C60

R13C60

* R6C61

R16C61
R33C63
R20C64

- R27C64

R6C6S5
R25C65
R2C66
R17C66

- R31C67
- R12C68

R11C69
R20C69
R39C69
R30C71

R19C72
R25C72

R5C73
R20C73

R12C74

R24C74

. R32C74

R36C74

R24CTS. -

R33C76
R1C78
R15C78
R1C79
R6C80
R5C81
R24C81
R28C81
R19C82
R13C83
R13C84
R24C84
R5C85
R8C85
R1C86
R16C87
R10C88

- R4CY0

INDICATIONS
FROM LAST
OUTAGE

R8C73
R11C24
R12C19
R28C43
R34C59
R38C71
R45C48
R38C68
R41C59
R3C43
R4C6
R4CT8
R8C30 -
R37C52



EXAMINATION PLAN
GENERATOR A

TOTAL TUBE LIST



ROW

45
42
39
36
33
30
27
24
24
18
15
12

w o

COLUMN 92 85 78 71 64 a7 50 43 36 29 22 15 8

|

Westinghouse Ser. 44F
317 Random 10% Sample Tubes Examined
13 Previous Indication Tubes 330 Total STEAM GENERATOR A

Combustion Engineering




TUBEROW TUBECOL EXAMINSP

11 11 AH-PI
' 11 12 AH-PI
- 11 17 AH-PI
12 25 AH-PI
13 37 AH-PI
12 41 AH-PI
21 61 AH-PI
& 63 AH-PI
34 69 AH-PI
33 71 AH-PI
31 72 AH-PI
23 _ 77 AH-PI
21 81 AH-PI
5 2 AH-RD
10 3 AH-RD
2 4 AH-RD
1 S AH-RD
> S AH-RD
8 5 AH-RD
13 S AH-RD
5 & AH-RD
8 & AH-RD
10 & AH-RD
14 & AH-RD
19 & AH-RD
21 7 AH-RD
‘ 3 8 AH-RD
6 8 AH-RD
11 8 AH-RD
15 8 AH-RD
14 9 AH-RD
22 9 AH-RD
24 9 AH-RD
1 10 AH-RD
19 10 AH-RD
5 11 AH-RD
8 11 AH-RD
24 11 AH-RD
27 11 AH-RD
15 12 AH-RD
21 12 AH-RD
3 13 AH-RD
11 13 AH-RD
18 13 AH-RD
29 13 AH-RD
8 14 AH-RD
% 14 AH-RD
1 1S AH-RD
2 15 AH-RD
4 15 AH-RD
15 1S5 AH-RD
11 16 AH-RD
. 21 16 AH-RD
24 " 16 AH-RD

8 17 AH-RD



TUBEROW

18
34

24
28
29
13
16
24

22

16
37

15
32
34
i8
22
33

13
26
28

13
16
33
32

20
3.1
37
14
32
34
13
12
26
41

11
18
28
35

20
30
37

23
34

TUBECOL

17
17
18
18
18
18
19
19
12
20
20
21
21
21
22
22
22
22
22
23
23
23
24
24
24
24
25
25
25
25
25
26
26
26
26
27
27
27
28
28
28
28
29
29
29
29
29
30
30
30
30
31
31

- 31

31

EXAMINSP

AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH—-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD

"AH-RD

AH-RD
AH-RD
AH-RD



TUBEROW

37
13
18
29
36
40

32

16
27

19
24
28
32
41
a4

23
35
43
10
21
26
39

30

18
26
39
41
24
31
43
14
20
38
41

11
26
35
37
44
16
18
26
42
44
22
27

TUBECOL

32
32
33
33
33
33
33
34
34
35
35
35
35
36
36
36
36
36
36
37
37
37
37
38
38
38
38
39
39
40
40
40
40
40
41
41
41
42
42
42
42
43
43
43
43
43
43
43
44
44
44

44

44

" 435

435

EXAMINSP

AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD .
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD




TUBEROW

32
39
42
45
12
30
41
15
31
41

18
12
37

12
18
24
34

20
30
42

28
45

16
18
36
39
10
13
19
27
21
25
30
44

10
17
23

15
27
31
32
36
43
13
24
33
38

TUBECDL

45
35
45
45
46
46
46
47
47
47
48
48
48
48
49
49
49
49
49
50
50
50
50
51
51
51
52
52
52
52
52
53
53
53
53
54
54
54
54
55
55
55
55
56
56
56
56
56
56
56
56
57
57

- 97

57

EXAMINSP

AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD .
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH—-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD

"AH-RD

AH-RD
AH-RD
AH-RD




TUBEROW

13
28
34

13
12
39

12
16
23
25
30
39
40
27
10
32
35

10
24

14
31
37
19
27

15
33

18
23
30
37
14
19

16
i8
27
38
25
34

11
29

10

TUBECOL

S8
S8
58
S
S92
29
a9
&0
60
&0
&0
&0
60
&0
&0
&0
61
62
62
62

63

63
63
&4
&4
&4
&4
&5
63
&6
66
&6
b6
66
67
&7
&7
&7
67
68
68
69
69
69
69
&9
6
70
70
71
71
71
72
- 72
72

EXAMINSP

AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD .
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD
AH-RD

"AH-RD

AH-RD
AH-RD
AH-RD




TUBEROW TUBECOL EXAMINSP

13 72 AH-RD
. 20 72 AH-RD
3 73 AH-RD
16 73 AH-RD
24 73 AH-RD
% 73 AH-RD
35 73 AH-RD
37 73 AH-RD
29 74 AH-RD
1 75 AH-RD
14 75 AH-RD . ‘
18 _ 75 AH-RD . ;
Z2 75 AH-RD
27 75 AH-RD
30 76 AH-RD
2 77 AH-RD
7 77 AH-RD
27 77 AH-RD
30 77 AH-RD
5 78 AH-RD
14 78 AH-RD
24 78 AH-RD }
10 79 AH-RD }
15 79 AH-RD |
23 79 AH-RD
1 80 AH-RD ‘
13 80 AH-RD |
‘ 5 81 AH-RD
10 81 AH-RD
16 B1 AH-RD
20 81 AH-RD
28 81 AH-RD
27 81 AH-RD
8 82 AH-RD
17 82 AH-RD
Z 83 AH-RD
14 83 AH-RD
23 83 AH-RD
3 84 AH-RD
12 84 AH-RD
20 84 AH-RD
? 85 AH-RD
14 85 AH-RD
6 86 AH-RD
13 86 AH-RD
18 ~ B& AH-RD
4 87 AH-RD
? 87 AH-RD
17 87 AH-RD
6 88 AH-RD
? 88 AH-RD
13 88 AH-RD
' 7 89 AH-RD
6 " 90 AH-RD

10 90 AH-RD |




EXAMINATION PLAN
GENERATOR B

‘ TOTAL TUBE LIST




COLUMN

o2 85 78 71 64 a7 50

304 Random 10% Sample Tubes Examined
26 Previous Indication Tubes 330 Total

43

29 22 45 8 1

Westinghouse Ser. 44F
STEAM GENERATOR B
Combustion Engineering



TUBEROW TUBECOL EXAMINSP

16 S BH-PI
’ 12 7 BH-PI
16 13 BH-PI
32 15 BH-PI
3 19 BH-PI
14 22 BH-PI
22 22 BH-PI
40 30 BH-PI
31 32 BH-PI
39 32 BH-PI
42 33 BH-PI
43 33 BH-PI
41 36 BH-PI
43 36 BH-PI
29 39 BH-PI
7 41 BH-PI
31 42 BH-PI
17 43 BH-PI
4 44 BH-PI
7 46 BH-PI
42 46 BH-PI
23 S0 BH-PI
38 54 BH-PI
22 61 BH-PI
1 70 BH-PI
20 87 BH-PI
4 2 BH-RD
11 2 BH-RD
2 4 BH-RD
3 4 BH-RD
10 4 BH-RD
15 4 BH-RD
5 S BH-RD
8 S5 BH-RD
16 & BH-RD
18 & BH-RD
21 6 BH-RD
1 7 BH-RD
2 7 BH-RD
5 7 BH-RD
6 7 BH-RD
14 7 BH-RD
17 7 BH-RD
7 9 BH-RD
8 9 BH-RD
26 - 9 BH-RD
15 10 BH-RD
18 10 BH-RD
S 11 BH-RD
17 11 BH-RD
? 12 .BH-RD
19 12 BH-RD
21 12 BH-RD
2 13 BH-RD

11 14 BH-RD



TUBEROW

13
135
25

18
22

15
20
29

18
21
33
17
26

23
36
13
17
20
22
25

12
28
31
10

25
26
13
14
20
34

13
27
30
34
38

17
24
37

13
18
22
26

TUBECOL

14
14
14
15
15
b §=7
15
16
16
16
16
17
17
17
17
17
18
18
12
12
19
19
20
20
20
20
20
21
21
21
21
22
23
23
23
24
24
24
24
25
25
25
25
25
25
26
26
26
26
27
27
27

- 27

28
28

EXAMINSP

BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH—-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD

-BH-RD

BH-RD
BH-RD
BH-RD
BH-RD




TUBEROW

30
41
33
36
38
12
14
17
31

16
19
30

13
26
27
36
24
29
12
25
32
39
17
20
33
15
25
13
28
40
42
16
22
29
15
37
12
19
33
34
43
29
13
37
22

‘34

41
45
11
27
38
40

TUBECOL

28
28
29
29
29
30
30
30
30
31
31
551
31
32
32
32
32
32
33
33
34
34
34
34
35
35
35
36
36
37
37
37
37
38
38
38
39
39
40
40
40
40
40
41
42
42
43
43
43
43
44
44

44

44
45

EXAMINSP

BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD

-BH-RD

BH-RD
BH-RD
BH-RD
BH-RD




TUBEROW

13
18
29
32
40
15
25
36

14
41

11
31
45
14
25
33

12
15
18
25
31
36
39
41

13
17
11
17
23
42
44
13
42

31
37

Do
26
44
12
16
33

17
19
28
41
44
31
16

TUBECOL

43
45
43
45
45
46
44
46
47
47
47
48
48
48

48

49
49
39
50
50
50
50
S0
50
50
S0
50
51
51
51
52
52
52
52
52
53
53
54
54
54
55
55
55
S5
56
56
56
57
57
57

o7 -

57

- 97

S8
=l

EXAMINSP

BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH~RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD -




TUBERODW

12
30
37
32
22
23
42
33
12
21
25
37

21
37
39
42

16
32
10
24
29
36
21
27

24
31

15
17
20
36
39

14
23
31
33

16
20
30
38

25
34
12
13

TUBECOL

S9
S
59
o9
&0
60
60
61
62
62
62
62
63
63
63
63
63
63
63
&4
&4
&4
65
65
65
65
&6
66
&7
&7
67
68
68
68
68
68
68
69
70
70
70
70
70
71
71
71
71
71
72
72

72.

72

- 73

73
74

EXAMINSP

BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH~RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD




TUBERDOW

TUBECODL

74
74
74
74
74
75
76
76
76
76
76
76
77
77
77
77
78
78
79
79
79
80
80
80
B1
81
81
81
81
82
83
83
83
84
84
B4
84
84
B85S
85
85
86
B6
87
88
88
88
88
88
B?

B89.

89

- 89

91
?1

EXAMINSP

BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD.
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH+-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD
BH-RD




EXAMINATION PLAN

GENERATOR C

TOTAL TUBE LIST




COLUMN
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92 85 78 71 64 57 50 43 36 29 22 15 8 1

319 Random 10% Sample Tubes Examined
14 Previous Indication Tubes

333 Total

Westinghouse Ser. 44F
STEAM GENERATOR C
Combustion Engineering

ROW

45
42
39
36
33
30
27
24
21
18
15
12

w o o



TUBEROW

TUBECOL

19
24
30
43
43
48
o2

59

S92
68
71

78

UWUN

vuI9JvYvoNoccOCCOCUUULPA

EXAMINSP

CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-PI
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH—-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD

"EH-RD

CH-RD
CH-RD
CH-RD



TUBEROW

21
25
30

17
21

16
34
13
14
32
13
19
341
32

28
35

21
24
11
14
37
15
17
22
26

24
30
32
40
iB8
19
35
38

22

27
13
19
23
26
31

22
14
19

TUBECOL

16
16
16
17
17
17
18
18

18

i8
19
19
19
20
20
20
20
21
21
21
21
21
22
22
22
23
23
23
24
24
24
24
25
25
23
25
25
26
26
26
26
27
27
27
28
28
29
29
29
29
29
30
30

- 31

31

EXAMINSP

CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD .
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD

"CH-RD

CH-RD
CH-RD
CH-RD




TUBEROW

38

10
16
26
33

12
22
25
12
17
21
31
35

10
39

13
24
38
42
44
10
21
26
28
34
43

15
21

12
43
14
15
30
37
39
17
24
33
39
11
20
22
26
29
41
43
44

TUBECOL

31
32
32
32
32
S2
33
33
33
33
33
34
34
34
34
34
35
35
35
36
36
36
36
36
36
36
37
37
37
37
37
37
38
38
38
39
39
32
40
40
40
40
40
41
41
41
41
42
42
42
42
42
42

$ 42

42

EXAMINSP

CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD

"CH-RD

CH-RD
CH-RD
CH-RD




\

TUBEROW

14
16
26
29
33
44
13
7
i)
29
41
45
12
15
16
29
39
10
13
22
26
37
43
15
20
21
34

29

13
31
40
12
17
26

16
31
42
44

11
23
34
36

10
16
20
40
27
36
42

TUBECOL

43
43
43
43
43
43
44
44
45
45
45
45
46
47
47
47
a7
48
48
48
48
48
48
49
49
49
49
50
50
S1
51
51
51
52
52
52
53
53
53
53
53
54
54
54
54
54
55
55
55
55
55
56
56
56
57

EXAMINSP

CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD .
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD

"CH-RD

CH-RD
CH-RD
CH-RD




TUBEROW TUBECOL EXAMINSP
16 57 CH-RD
‘ 29 57 CH-RD
j 30 57 CH-RD
38 57 CH-RD
43 S7 CH-RD
2 - 58 CH-RD
13 S8 CH-RD
16 S8 CH-RD
21 'S8 CH-RD
33 S8 CH-RD
1 59 CH-RD
4 59 CH-RD
14 ' 59 CH-RD
18 59 CH-RD
23 59 CH-RD
1 60 CH-RD
7 60 CH-RD
13 60 CH-RD
25 60 CH-RD
28 60 CH-RD
6 61 CH-RD
11 61 CH-RD
16 61 CH-RD
31 61 CH-RD
38 61 CH-RD
29 62 CH-RD
15 63 CH-RD
“ 17 63 CH-RD
‘ 22 63 CH-RD
33 63 CH-RD
41 63 CH-RD
2 64 CH-RD
9 64 CH-RD
20 64 CH-RD
27 64 CH-RD
33 64 CH-RD
39 64 CH-RD
1 65 CH-RD
6 65 CH-RD
25 65 CH-RD
-1 66 CH-RD
13 &6 CH—-RD
17 66 CH-RD
57 &6 CH-RD
5 &7 CH-RD
28 &7 CH-RD
31 &7 CH-RD
12 68 CH-RD
17 68 CH-RD
21 68 CH-RD
7 69 CH-RD
11 69 CH-RD
. 20 &9 CH-RD
33 " 69 CH-RD
39 &9 CH-RD




TUBEROW

10
24
30
36
13
1.7
19
25
28

20

12
24
32
36

15
24
26
32
29
33
10

15
22

13
28

24
28

10
16
19
13
23

10
13
24
13

16

10
18

TUBECOL

70
70
71
71
72
72
72
72
72
Fi-
73
74
74
74
74
74
75
75
75
75
75
75
76
76
77
78
78
78
79
79
79
79
80
80
81
81
B1
82
82
82
B2
83
83
84
84
84
B4
85
B85
85
B6

87

88

- B8

88

EXAMINSP

CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD .
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD
CH-RD



TUBEROW TUBECOL EXAMINSP

11 89 CH-RD
. 4 90 CH-RD
5 90 CH-RD
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EXAMINATION SUMMARY AND RESULTS

During May 1987 Combustion Engineering performed parallel eddy
current examinations on all 3 steam generators (approximately 330
tubes each) for a total of 993 tubes at Robinson Nuclear Project
Unit Two. A summary of the extent of examination in relation to
each steam generator along with tabulated results of total
indications with detectable percent through wall degradation are
listed on the next page.

There were three (3) indications greater than twenty percent (20%)
through wall identified. 1In steam generator A, two (2)
indications were evaluated to be twenty two percent (22%) through
wall in tube number, Row 33, Column 25. The other indication was
on steam generator B in tube number, Row 14, Column 22. This
indication was evaluated to be thirty three percent (33%) through
wall. It should be noted that these indications were investigated
by reviewing previous data which indicated their origin to be
manufacture processing flaws, and not service induced flaws.

Another interesting characteristic was contained in steam
generator C in tube number, Row 6, Column 3 which indicated that
the tube was expanded above the top of the secondary face of the
tube sheet.

A listing of all indications for each steam generator along with
tube sheet plots are included under Tabs A, B and C of this
section. The row column sorts with results of all tubes examined
along with the actual data analysis and acquisition sheets are
included in Section III of this report.

A primary and secondary analysis was performed on all tubes
examined. The DDA-4 analysis sheets from both reviews are
included in this report. The primary results a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>