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FORT CALHOUN STATION
STEAM GENERATOR EDDY CURRENT TEST REPORT
1996 REFUELING OUTAGE
INTRODUCTION

This report summarizes steam generator eddy current results obtained during the Fort
Cathoun Station (FCS) 1996 Refueling Outage. Omaha Public Power District (OPPD)
submitted summaries of results of the two previous eddy current inspections to the NRC
in the following documents:

. Fort Calhoun Station Steam Generator Eddy Current iest Report - 1993 Refueling
Outage, dated March 18, 1994 (LIC-94-0056)

. Fort Calhoun Station Steam Generator Eddy Current Test Report - 1995 Refueling
Outage, dated July 18, 1995 (L1C-95-0138)

EXECUTIVE SUMMARY

A tharough inspection was performed on 100% of the tubes in the FCS Steam Generators
during the 1996 Refueling Outage. Eddy current techniques included bobbin coi1l and
various rotating pancake coil (RPC) technologies to further investigate bobbin
indications and other suspect regions. OPPD originally intended that all bobbin
indications would be characterized uti111zing diagnostic techniques, such as RPC, which
are qualified in accordance with Appendix H of the EPRI PWR Steam Generator Examination
Guidelines. This was the case for approximately 1200 bobbin indications. After the
1996 Refueling Outage, however, OPPD determined that 9 indications affecting 6 tubes
had been sized with the bobbin probe without additional diagnostic testing. OPPD has
evaluated the potential consequences and has determined that this condition does not
cause any violation of FCS Technical Specifications, that there will be no adverse
impact from a leakage or structural integrity standpoint, and that the steam generators
are considered operable until the next scheduled eddy current inspection.

The 1996 inspection revealed that a small number of axial cracks exist in freespan
sections as well as just above the top of the hot leg tubesheets in the FCS steam
generators. Circumferentially oriented volumetric indications were also detected at
the top of the cold leg tubesheet in steam generator RC-2A. Additionally. a number of
volumetric indications were dispositioned as being pluggable based on historical review
of 1984 and 1985 eddy current data which indicated some change in the eddy current
signal and, therefore, potential growth of the indication. No circumferential cracking
was detected during any of the inspections. In-situ pressure testing was performed on
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5 tubes with various types of indications; no leakage occurred at pressures at or
slightly exceeding three times normal operating differential pressure. Historical data
review revealed that the axial cracking detected is either dormant or very slowly
progressing. A total of 36 tubes were plugged in Steam Generator RC-2A and 21 tubes
were plugged in RC-28. A1l circumferentially oriented indications were stabilized as
well,

Based on the exams performed and plugging of suspect tubes, the FCS Steam Generators
are considered operable unti] the next scheduled eddy current inspection during the 1998
Refueling Qutage.

SCOPE OF EXAMINATION

ABB/Combustion Engineering conducted an inservice eddy current examination of the steam
generator tubes at FCS in October and November 1996, The examination program was
conducted to meet the requirements of FCS Technical Specification Section 3.17.

The test program included:

1. Full length bobbin coil testing of 100% of the tubes in Steam Generators RC-2A
and RC-2B. This 100% testing encompassed 4949 tubes in RC-2A and 4950 tubes 1in
RC-2B.

2. Rotating Pancake Coil (RPC) testing of the top of the hot leg tubesheet of 100%
of the tubes in Steam Generators RC-2A and RC-2B.

3. RPC testing in the tight radius U-bends of 48 tubes in each steam generator (20%
of the tubes in Rows 1 through 4).

4. RPC testing of a minimum of 20% of the known dents at the lowest tube support on
the hot leg side (Hl) which were previously measured at greater than 5 volts and
a minimum of 20% of the dents at Hl1 which were previously measured at less than
5 volts.

5. RPC testing in excess of 20% of the dents on the hot leg side of each Steam
Generator which were previously measured as having radial reduction greater than
or equal to 10 mils,

6. RPC testing of 50 tubes in each Steam Generator in areas predicted to have
potentially high impurity deposition using thermal hydraulic modeling.

B e -
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i Bounding pattern RPC programs to bound five axial indications radially by a
minimum of 5 tubes. This scope expansion added full length RPC exams on the hot
leg side from the square bend to the top of tubesheet of 121 tubes in RC-2A and
103 tubes in RC-2B. It also added tube support intersection testing of all hot
leg side supports below the diagonal supports of 60 tubes in RC-2A.

8. RPC exams of 1000 cold leg expansion transitions in RC-2A and 25 cold leg
expansion transitions in RC-2B to bound circumferential volumetric indications
found in the RC-2A cold leg.

9. RPC exams to characterize approximately 1200 indications detected with the bobbin
probe.

BOBBIN COIL EXAMINATIONS AND RESULTS

The tubes in the bobbin coil inspection plan were examined full length. Tube wall
degradation was evaluated using the phase analysis technique for determination of the
origin and percentage of tube wall loss represented by the indication. The data were
independent 1y analyzed by two groups of certified Level 1IA or Level 111 data analysts.
Any discrepencies between the two sets of evaluation results were reviewed and resolved
by a Lead Level 111 Eddy Current Examiner.

The examination was conducted with a Zetec MiZ-30® digital eddy current acquisition
system and analyzed utilizing the Eddynet 95® digital analysis system. The frequencies
util1zed during the bobbin coil examination were as foliows:

400 KHz differential and absolute
100 KHz differential and absolute
600 KHz differential and absolute
10 KHz differential and absolute
4007100 KHz differential support ring mix
600/100 KHz differential copper mix
400/600/100 KHz differential transition mix

The primary frequency of 400 KHz satisfied the requirements of the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code for the examination of non-
ferromagnetic steam generator tubes. During inspections previous to 1996, all dent
measurements were performed using the 400 KHz absolute. This technique was again used
during the 1996 inspection, but only to perform a comparison to historic data on a
select group of tubes A1l other dent analysis was performed using the differential
emsort mix and a voltage base of 2.75 volts on the 20% OD ASME signal to standa: dize
dent testing with current industry practices.






ROTATING COIL EXAMINATIONS AND RESULTS
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The frequencies used for the U-bend RPC examinations were as follows:

400 KHz Mid-Freq. Plus coil
300 KHz Mid-Freq. Plus coil
100 KHz Mid-Freq. Plus coil
10 KHz Mid-Freg. Plus coil

The frequencies for the Delta probe RPC examinations were as follows:

400 ¥KHz Pancake, Axial and Circumferential coils
200 KHz Pancake, Axial and Circumferential coils
100 KMz Pancake, Axial and Circumferential coils
300 KHz Pancake, Axial and Circumferential coils

Other special coil arrangements including two-coil (pancake and mid-freq. Plus Point)
and three coil (pancake, mid-freq. plus coil and 0.080" pancake coil) techniques were
used, but with the same frequency arrangements listed above.

There was no circumferential cracking found during any of the examinations., No axial
indications were found in upper bundle areas predicted to have high deposition of
impurities. Tubes with volumetric indications in these areas which showed change from
historical data were preventively plugged.

Diagnostic exams were performed on approximately 1200 bobbin coil indications. One
tube, Row 7 Line 26 in SG RC-2A, was found to have a 2.6" freespan axial indication
confirmed with rotating coil examination. This indication spawned & special RPC
expansion program in other suspect areas. A total of four additional freespan axial
indications were found in both steam generator RC-2A and RC-2B. All of these tubes were

plugged.

Six tubes with axial indications found just above the top of the hot leg tubesheet
expansion were also plugged. These indications were short in length, and were bcunded
by the 100% examination of the hot leg expansion transitions.

One circumferential indication was found (Row 101 Line 54) in the hot leg of steam
generator RC-2B, but 1s believed to be from a loose part, as it is on the periphery,
15 well above the top-of-tubesheet transition, and shows a volumetric rather than crack-
11ke tendency. The indication was stabilized and plugged due to its circumferential
orientation. Other circumfereatially oriented indications were also found on the cold
leg of steam generator RC-2A. It was concluded that the indications were volumetric
with circumferential orientation and were reported as CVI (Circumferential Volumetric
Indications).
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The CV1 indications were originally flagged with the bobbin cnil examination as DTI
(Distorted Tubesheet Indication) on the cold leg of steam generator RC-2A. After
init1al diagnostic inspection of these indications, a 1000 tube (20%) sample in steam
generator RC-2A was inspected and additional CVI indications were found and bounded 1n
Row 17. A sample of 25 tubes from the same area were also inspected in steam generator
RC-2B. but no simiiar indications were found. A1l CVI indications were stabilized and

plugged.

IN-SITU PRESSURE TEST RESULTS

Five tubes with defects were tested with the ABB/CE In-Situ Pressure Test device. These
tubes were tested to demonstrate that leakage would be below allowable 1imits at normal
operating differential pressure (NODP), at 1.4 times peak accident (main steam line
break (MSLB)) pressure, and that they would be able to sustain a pressure of 3 times
NODP without burst in accordance with Draft NRC Regulatory Guide 1.121.

The five indications tested covered the known defect types in the steam generators,
which are axial indications, non-oriented volumetric indications, and circumferentially
oriented volumetric indications. Table 5 shows the tubes tested with the In-“itu
Pressure Test method, summarizes the reason each tube was tested, and gives the re: (ts
of each test. None of the five tubes tested experienced catastrophic failure when
pressurized to 3 times NODP. nor did they leak at NODP or 1.4 times MSLB pressure.

RPC testing performed with the Plus Point probe after the In-Situ Pressure tests showed
no change in the signal produced by the defects when compared to the data taken prior
to the In-Situ tests. The indications tested by this method bounded the severity of
the other known indications in the steam generators, as well as any indications which
may be present and not detected. Therefore, based on the In-Situ pressure test results
and extensive historical reviews of eddy current data which show 1ittle or no growth
of indications in the FCS steam generators since 1984, operation until the next
scheduled inspection s jJustified.

CONCLUSIONS
As a result of the inspection, OPPD has reached the following conclusions.
1. Bobbin coil indications of through-wall degradation generally showed little

change from the last inspections and only minor change from the 1984 100%
inspection.
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After an extensive (100%) top-of-tubesheet expansion transition inspection on the
hot leg side of each steam generator and a 20% sample of the cold leg expansion
transitions in RC-2A with RPC, there were no circumferential cracks detected.
One circumferential indication was found in steam generator RC-2B at 9.5 inches
above the hot leg tubesheet, but is believed to be from a loose part due to 1ts
height and location on the periphery. The indicaiion also appeared volumetric
rather than crack-1ike in nature. This tube was stabilized and plugged. There
were no circumferential cracks detected as a result of RPC examinations performed
in other suspect areas such as dented tube support intersections and tight radius
U-bends .

The most significant indications for all inspections ~ “led:

Circumferential Volumetric Indications on the to nesheet 1n the cold
leg side of steam generator RC-2A, all of which were located in Row 17.

Volumetric indications in both steam generators which required plugging
due to minor change when compared to data from 1984 and 1985.

Axial indications detected in both steam generators, both in the f-eespan
and just above the top of the hot leg tubesheet. These appear to be
dormant or very slowly progressing based on historical reviews performed.

Three tubes in steam generator RC-2A and two tubes in steam generator RC-2B were
examined with an in-situ pressure test tool to verify structural integrity. All
tubes tested met the requirements of Draft NRC Regulatory Guide 1.121. and none
showed evidence of leakage. RPC testing conducted after the pressure tests
showed the indications had not changed as a result of the pressure tests.

A1l tubes with the above significant indications were plugged. Circumferential
indications were stabilized as well. Overall, 36 tubes were plugged in steam
generator RC-2A and 21 tubes were plugged in steam generator RC-28.

Based on the results of the extensive eddy current examination and the in-situ
pressure tests performed, operation of the FCS steam generators until the next
scheduled inspection during the 1998 FCS Refueling Outage 15 justified.
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TABLE 1
LIST OF RC-2A INDICATIONS

Row/Line

Location

Row/Line

%otw

Location

8/125
8/125
11/94
12/49
13/100
16/100
15/106
18/95
19/36
20/69
20177
21/36
21/36
22/85
23/36
23/38
23/82
23/108
25/04
27/40
27120
271120
28/23
28/41
28/63
28/73
29/40
29/42
29/60
29/70
29/96
29/102
29/104
30/105
31756
31/40
32/47
32/113

33/80
34/31

HTS + 3.06
CTS +3.02
HTS + 2.29
CTS+3.16
HTS + 4.51
HTS + 6.11
C2 +0.57
HTS + 1.02
CTS+06
HTS + 068
HTS + 0.33
HTS +2.35
HTS + 3.92
CTS + 3.82
HTS + 3.66
HTS + 3.39
HTS + 105
HTS + 1.15
HTS + 378
HTS + 473
CTS + 2412
HTS + 32.27
HTS + 1.03
HTS + 3.4
HTS + 5.59
HTS + 1.26
HTS + 544
HTS + 0.56
HTS + 6 26
HTS + 4 38
HTS + 3.58
HTS + 1.92
HTS + 168
HTS + 1.07
HTS + 2 48
HTS + 543
HTS + 4 53
H1 + 2253
HTS + 5§47
HTS + 1.07

34/37
35/50
35/50
35/96
38/73
38/93
39/44
39/50
39/52
39/66
40/43
40/51
41/64
41/86
41/96
42/25
42/71
43/86
43/86
44/15
45/86
46/53
47/46
48/53
48/117
51/58
51/90
52/47
52/53
52/59
54/65
56/47
56/53
56/55
57/50
57/98
58/61
58/81

58/89
59/64

7
19
11
20
22
7
2
12
8
27
“
28
22
12
14
11
30
19

HTS + 487
HTS + 1.86
HTS + 1.01
HTS + 3.63
HTS + 267
HTS + 3.88
HTS + 4.25
HTS +1.15
HTS + 1.78
HTS + 167
HTS + 2.48
HTS + 0.74
HTS + 0.67
HTS + 34
HTS + 360
HTS + 1.37
HTS + 0.87
HTS + 3.39
HTS + 2.74
HTS + 0.38
HTS + 167
HTS + 3.78
HTS + 2.34
HTS + 5.03
CS +4.37
HTS + 2.44
HTS + 3.26
HTS + 1.46
HTS + 1.98
HTS + 3.54
HTS + 36
HTS + 272
HTS + 2.97
HTS + 2.87
HTS + 3.34
HTS + 0.99
HTS +12
HTS + 3.78
HTS + 3.25
HTS + 323
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TABLE 1
LIST OF RC-2A INDICATIONS

Row/Line Yotw Location
59/66 16 HTS + 3.65
59/70 15 HTS + 1.12
62/67 8 HTE +3.2
62/71 2 HTS + 3.75
62/89 6 CTs+22
65/58 31 HTS + 3.04
67/28 22 H4 - 1.82
73/58 14 HTS + 1.27
77146 12 HTS + 0.47
83/86 27 DHB + 7.96
04/42 33 HTS + 2.45
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TABLE 2
LIST OF RC-28 INDICATIONS

Row/l.ine %tw Location Row/Line %tw Location
7/80 6 HTS + 1.59 27/88 18 HTS + 5.15
0/66 36 HTS + 1.67 27/88 G HTS + 3.02
/110 24 HTS + 0.62 27/88 8 HTS + 459
10/33 24 HTS + 199 27/90 13 HTS + 2.87
12/27 4 HTS + 8.45 27/90 12 HTS + 5.51
13/28 36 HTS +1.23 27/90 12 HTS + 4 59
13/78 39 HTS + 0.73 28/21 11 HTS + 2.17
13/108 12 HTS + 137 28/41 20 HTS + 9.85
14/15 i0 HTS + 216 28/41 10 HTS + 262
15/70 35 HTS + 0.75 28/47 3 HTS + 3.41
15/100 2 HTS + 513 28/51 13 HTS +4.39
15/110 17 HTS + .87 28/57 35 HTS + 6.54
18/43 28 HTS + 2.39 28/81 3 HTS + 552
20/93 33 HTS + 4 22 28/83 9 HTS + 6.78
20/97 25 HTS + 3.33 28/91 2 HTS + 1.71
20/103 16 HTS + 275 29/18 15 HTS + 1.08
20/107 18 HTS + 2.08 29/54 27 HTS + 6.31
21/14 18 HTS + 0 91 20/64 17 HTS + 4 54
21/90 29 HTS + 3.87 29/64 9 HTS + 16.95
21/90 19 HTS + 5.34 29/80 4 HTS + 7.47
21/94 19 HTS + 224 29/80 2 HTS + 16.16
22/15 1 HTS +1.24 29/84 10 HTS + 4 42
22/25 5 HTS+14 29/86 8 HTS + 3.55
22/31 5 HTS + 4 69 29/86 4 HTS + 4 47
22/89 2 HT& + 13.39 29/90 15 HTS + 3.63
22/93 16 HTS + 2.14 20/80 g HTS + 572
22/93 1 HTS + 8.23 30/31 18 HTS + 4.32
23/12 24 HTS + 085 30/33 15 HTS + 5.01
23/90 2 MTS + 2.28 30/43 L HTS + 7.32
2417 9 HTS + .56 30/63 9 HTS + 9.58
2419 16 HTS + 2.28 30/83 22 HTS + 0.89
24/33 8 HTS +3.71 30/37 7 HTS + 4.22
24/37 32 HTS + 5.34 3/84 10 HTS + 5.02
25/18 27 HTS + 189 '§1/84 9 HTS + 36
25/44 8 HTS + 4 66 31/84 4 HTS + 712
25/56 10 HTS + 20.76 11/84 6 HTS + 8.09
25/80 16 HTS +438 51/84 5 HTS + 548
25/90 34 HTS + 408 3,/88 14 HTS + 279
27/42 19 HTS + 4 86 31/b2 11 HTS + 2 47
27/48 19 HTE + 9.38 31/88 9 HTS + 3.41
27/84 20 HTS + 362 32/47 2 HTS + 6.88
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TABLE 2
LIST OF RC-2B INDICATIONS

Row/Line % tw Location Row/Line Location
32/79 10 HTS + 439 37/50 HTS +48
32/87 9 HTS + 4 47 37/56 HTS + 8.53
33/20 9 HTS + 0.74 37/60 HTS + 6.21
33/34 25 HTS +11.8 37/62 HTS + 6.08
33/46 6 HTS + 5.29 37/82 HTS + 408
33/78 10 HTS + 218 37/102 HTS +0.78
33/80 31 HTS + 1.57 38/37 HTS + 383
33/80 21 HTS + 7.49 38/55 HTS + 5.87
33/104 5 HTS + 0.83 38/63 HTS + 5.58
34/57 9 HTS +6.4 38/63 7 HTS + 5.22
34/59 20 HTS + 2.96 38/63 HTS +64
34/75 3 HTS + 768 38/79 HTS + 7.28
34/89 18 HTS + 3.91 38/85 HTS + 3.54
35/22 4 HTS + 1.68 38/101 CTS +1.19
35/52 17 HTS + 8.89 39/48 HTS +1.14
35/52 16 HTS + 10.26 39/48 HTS + 8.56
35/78 14 HTS + 7.08 39/50 HTS + 2.02
35/78 9 HTS + 8.2 39/58 HTS + 8.18
35/80 12 HTS + 5.46 39/60 HTS + 3.99
35/88 24 HTS + 426 39/60 HTS +6.5
35/88 1 HTS + 3.85 39/60 HTS + 6.21
35/88 7 HTS + 5§28 39/64 HTS +49
35/88 2 HTS + 2.07 39/76 HTS + 682
36/35 5 HTS + 2.97 39/84 HTS + 3.06
36/45 24 HTS + 9.64 39/84 HTS + 1.76
36/45 17 HTS + 861 39/102 HTS + 0.96
38/47 6 HTS + 24.16 38/120 H6 + 11.75
36/47 6 HTS + 22.58 40/65 HTS + 6.66
36/69 18 HTE + 6.09 40/65 HTS + 8.82
36/79 19 HTS + 0.86 40/85 HTS + 512
36/87 23 HTS + 241 40/81 HTS +2.22
36/87 7 HTS + 298 40/83 HTS + 505
36/87 6 HTS + 404 40/83 HTS + 4 35
36/93 HTS + 2.76 40/83 HTS + 2 51
36/95 HTS + 339 40/83 HTS + 1.77
36/103 HTS + 066 40/83 HTS + 3.74
37132 HTS + 395 41/58 HTS+26
37/38 HTS + 9.81 41/56 HTS + 6.88
37/38 HTS + 3.84 41/56 HTS + 477
37/44 HTS +6.39 41/60 HTS + 579
37/50 HTS + 5.47 41/70 HTS + 1.74
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TABLE 2

Row/Line  %tw Location Row/Line  %tw Location
41/74 3 HTS + 16.36 47/52 3 HTS + 5.28
41/76 16 HTS + 3.03 47/62 12 HTS + 3.09
41/84 18 HTS + 248 47/74 5 HTS + 2.81
42/45 8 HTS + 5.79 47/78 12 HTS + 233
42/69 3 HTE + 3.52 47/78 9 HTS + 4.38
42/83 14 HTS + 16.52 47/78 4 HTS + 3.41
42/83 10 HTS + 485 47/80 5 HTS + 3.32
42/83 5 HTS + 3.13 47/82 29 HTS + 1.35
42/85 19 HTS + 297 48/47 5 HTS + 527
42/85 7 HTS +3.77 48/53 15 HTS + 436
42/85 7 HTS + 3.43 48/69 14 HTS + 2.94
43/50 7 HTS + 572 48/69 14 HTS + 17.21
43/82 1 HTS + 398 4569 9 HTS + 2.25
44/33 27 HTS +43 48/69 4 HTE +3.22
44/33 15 HTS + 3.59 48/69 1 HTS + 4 43
44/71 2 HTS + 10.42 48/71 18 HTS + 2.92
44/75 5 HTS + 6.38 48/71 6 HTS + 4 67
44/77 9 HTS + 5.76 48/73 21 HTE + 8.58
44/77 5 HTS + 11.65 48/73 12 HTS + 3.15
44/77 4 HTS + 1545 48/73 3 HTS + 4.07
44/77 3 HTS + 10.08 48/75 10 HTS + 3.97
44/79 8 HTS + .53 48/77 15 HTS + 9.81
44/79 6 HTS + 417 49/44 24 HTS + 2.71
44/85 15 HTS + 3.45 49/44 18 HTS + 3.26
44101 28 HTS + 0.79 49/54 16 HTS + 2.93
45/44 21 HTS + 2.56 49/54 9 HTE + 4 25
45/50 4 HTS +5.18 49/54 4 HTS + 4 61
45/60 1 HTS + 6.01 49/70 24 HTS + 4 93
45/62 2 HTS + 3.66 49/78 16 HTS + 4 84
45/74 14 HTS + 3.02 50/63 17 HTS +4.78
45/78 11 HTS + 1.96 50/69 16 HTS + 8 55
46/39 13 HTS + 3.52 51/26 13 HTS + 0.71
46/51 7 HTS + 3.98 51/26 12 HTS +1.05
46/53 5 HTS + 5.1 51/28 11 HTS + 1.46
46/55 9 HTS + 4 52 51/42 8 HTS + 4 97
46/55 9 HTS + 5.26 51/60 24 HTS + 2.72
46/55 4 HTS + 4.06 51/60 4 HTS + 3.85
46/73 8 HTS + 3.21 51/64 5 HTS + 3.45
46/73 7 HTS + 2.29 51/66 5 HTS + 3.74
46/77 9 HTS + 4 66 51/66 1 HTS + 2.78
47/52 15 HTS + 387 51/68 10 HTS + 5.59
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TABLE 2
LIST OF RC-2B INDICATIONS

Row/Line %tw Location Row/Line Yotw Location
51/84 1 HTS + 242 59/70 7 HTS + 3.66
52/27 19 HTS +1.24 60/51 C2 +0.14
52/27 8 HTS + 0.96 64/89 16 HTS + 2 61
52/51 21 HTS + 403 65/86 21 HTES + 3.02
52/57 21 HTS + 3.5 /55 4 HTS + 3.07
52/57 9 HTS + 3.01 67/90 10 HTS + 18.67
52/63 5 HTS + 409 69/36 22 HTS + 08
52167 10 HTS + 3.78 70/71 20 HTS + 3561
52/69 16 HTS + 2.49 70/83 13 HTS + 1.5
52/69 15 HTS + 327 71/48 10 HTS + 1.86
53/56 3 HTS + 4 58 71/60 23 HTS + 16.21
53/64 2 HTS + 5.07 71/62 25 HTS + 2.55
53/94 10 HTS + 2.38 72/65 1 HTE + 247
54/43 36 HTS + 0.75 77176 20 HTS + 1.49
54/61 5 HTS + 11.78 79/68 8 HTS + 0.61
54/65 16 HTS + 19.86 81/80 %6 HTS + 5.37
54/67 15 HTS + 16.97 89/56 1 HTS + 5.03
54/69 16 HTS + 18.7 93/86 49 C3 +0.03
54/69 7 HTS + 2528 04/53 18 HTS + 8.59
54/73 34 HTS + 1.81
55/56 16 HTS + 431
55/56 5 HTE + 3.28
55/62 K HTS + 2 .49
55/64 20 HTS + 14 49
55/64 15 HTS +6.79
55/64 12 HTS + 12.31
55/74 10 HTS +18
55/98 18 HTS + 098
55/110 6 HTS ¢+ 3.77
56/51 31 HTS + 3.1
56/69 17 HTS + 474
56/73 12 HTS + 1 88
57/48 22 HTS + 433
57/56 11 HTS + 25
57/62 24 TS + 16 48
57162 15 HTS + 3.44
57/66 2 TS + 348
57/68 9 HTs + 5.16
58/73 10 HTS + 476
£9/32 3 HTS + 1.34
59/50 25 HTS + 389
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TABLE 3

LIST OF RC-2A TUBES PLUGGED

Location

Reason Plugged

H2 +6.12
HTS+3.23
C2 +.57
CTS+0.02
CTS +0.02
CTS +0.08
CTS+0.01
CTS+0.14
CTS+0.11
CTS+0.14
CTS+0.05
CTS+0.11
CTS+0.08
CTS+0.23
CTS+0.24
CTS+0.03
CTS+0.09
CTS+0.086
HTS+1.01
HTS+0.84
HTS+1.23
HTS+1 42
H1+1.20
HTS +0.08
HTS+17-26
HTS+0.25
DHB +0.0
C6 +20.58
C5+4 .1
HTS+1.34
DHT+2.7-5.1
V1+7.53,
Vi+83
DHT+5.37,
DHT+6 68
H7 - 94
HTS+0 04

H7 +3.32,
H7+4 82

Axial Indication

Sized greater than 40% through wali

Sized greater than 40% through wall

Unfamiliar damage type

Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiiiar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Historical review indicated change

Unfamiliar damage type, Historical review indicated change
Unfamiliar damage type, Historical review indicated change
Historical review indicated change

Axial Indication

Axial Indication

Axial Indication

Axial Indication

Axial Indication

Historical review indicates possible change

Axial Indications

Historical review indicates change

Historical review indicates change

Historical review indicates change

Sized greater than 40% through wall

Sized greater than 40% through wall

Historical review indicates change

Historical review indicates change

Historical review indicates change

Historical review indicates change
Historical review indicates change

Historical review indicates change

Definitions of indications can be found at the bottom of Table 4



LIC-97-082
TABLE 4

LIST OF RC-2B TUBES PLUGGED

Location

Reason Plugged

Definitions

HTS+0.36
HTS+0.93
CTS+0.0
CTS+0.0
HTS +0.19
HTS+16-36
HTS+28.88
HTS+21-38
H4+26.03
H7+1.81
C2+0.13
V2

H4+0 28
H3+6.34,
H3+10 4
H7 +21.41
H4+17 83
H1+3.70
C2+0.7
C3+03
HTS+13.35

HTS+9.5

Axial Indication
Axial Indication

Historical review indicates possible change
Historical review indicates possibie change

Historical review indicates change
Axial Indications

Historical review indicates change
Axial Indications

Historical review indicates change
Historical review indicates change
Flaw at support, assumed to be active
Obstructed to 0.540" diameter probe
Flaw at support, assumed to be active

Historical review indicates change

Historical review indicates change
Historical review indicates change
Historical review indicates change
Flaw at support, assumed to be active
Sized greater than 40% through wall
Historical review indicates change

Circumferential oriented volumetric flaw, historical review

indicated change

CVI - Circumferential Volumetric Indication  OBS - Obstructed Tube

DSl - Distorted Suppont Indication
DTI - Distorted Tubecheet Indication

MAI - Multiple Axial Indications

NQiI - Non-Quantifiable Indication

PIT - Pitlike indication
SAl - Single Axial Indication

SCI - Single Circumferential Indication
VOL - Volumetric (non-oriented) Indication
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