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Indian Point 2 
Proiosed Steam Generator Tube Examination Program 

1995 Refueling Outagze 

1. Bobbin Coil Probe 
A standard 700 or 720 mil bobbin coil eddy current probe will be used to perform the 
initial eddy current testing. If any tube does not permit passage of the standard 700 muil 
probe, the tube will be tested with progressively smaller probes.  

Tubes that do not pass the 610 mil probe will be plugged. Furthermore, the tubes 
immediately adjacent to any tube that does not pass the 610 mil probe will also be 
subjected to a bobbin coil eddy current examination.  

The examination will be -conducted from either the hot or cold leg side of the channel 
head. All tubes requiring full length inspection will be examined from the mouth of the 
tube through the tubesheet, around the U-bend, to the mouth of the tube on the opposite 
side.  

One hundred percent [100%] of the tubes [both hot and cold legs] will be examined from 
the bottom of the tubesheet through the first support plate. The hot and cold legs of 
Steam Generators 21, 22, and 23 will be examined with the bobbin probe. The cold leg of 
Steam Generator 24 will be examined with the bobbin probe. The hot leg of Steam 
Generator 24 will be examined as described in Section 2.  

Selected tubes in Steam Generators 21, 22, 23, and 24 will be eddy current examined for 
both dents and defects over their full length. The examination will be performed at 10, 
100, 400 and 600 KHz.  

The tubes selected for full length examination are given in Tables 1, 2, 3 and 4. In Steam 
Generator 21, 684 tubes, or 22.9% of all active tubes will be examined. In Steam 
Generator 22, 627 tubes, or 2 1.5% of all active tubes will be examined. In Steam 
Generator 23, 628 tubes, or 20.8% of all active tubes will be examined. In Steam 
Generator 24, 680 tubes, or 22.7% of all active tubes will be examined. Any locations 
with distorted bobbin coil signals will be examined with the Rotating Pancake Coil [RPC] 
probe to resolve the bobbin coil signal. The selection of tubes for examination over their 
entire length is based upon tubes that were not examined in the 1989, 1991 or 1993 
refueling outages and a re-examination of some tubes in the periphery hard spot areas of 
the tube bundle.  

The 1995 full length examination program presented will complete the full length tube 
examination cycle in a four examination period. The 1989 examination was the first 
examination of the cycle.  

An Anti-Vibration Bar [AVB] baseline for the steam generators will be completed in the 
1995 outage. During the 1993 examination, AVB wear was noted in a few tubes. The



unit was operated at full stretch during the 1991-1993 cycle. One tube in Steam 
Generator 24 exhibited 48% wall loss due to wear. As a result, Con Edison decided to 
conduct an augmented examination of additional U-bends. All U-bends in Rows 16 and 
higher in Steam Generator 24 and half of the U-bends in Rows 16 and higher in Steam 
Generator 22 were examined by the bobbin probe to determine AVB wear and also to 
develop a data baseline. No tubes with greater than 40% wall loss were detected in the 
augmented program. The one tube with greater than 40% wall loss was plugged; 
additionally, three tubes were plugged as a preventive measure. The present AVB 
program will complete the partial AVB baseline in Steam Generator 22 and the entire 
AVB baseline for Steam Generators 21 and 23.  

2. Augmented Examination Program 
In Steam Generator 21, 204 tubes will be examined with the RPC or CECCO 5 probe on 
an exploratory basis to detect defects including axial and circumferential intergranular 
corrosion and/or cracking in the tubesheet, tube support plate and U-bend regions. A 
minimum of two locations within each tube will be examined. The tubes to be examined in 
Steam Generator 21 are listed in Table 5. One hundred and one [101] of the tubes in the 
Steam Generator 21 sample have been examined by the RPC probe during the 1991 and 
1993 outages. In addition, all active tubes [2992], from the hot leg tube end through the 
lowest support plate on the hot leg in Steam Generator 24, will be examined with the 
CECCO 5 probe.



TABLE 1 

TUBES TO BE EDDY CURRENT EXAMINED OVER THEIR FULL LENGTH 

STEAM GENERATOR 21 

Column Row # of Tubes 
1 3 5 78 4 
4 2 4 5 6 10 1112 1317 9 
5 3 5 911 12151618 8 
6 911 1315 171921 7 
7 3 5 8 914 15 1618 8 
9 7 8 91115 17 1920 2122 23 11 

11 6 812 1415 1617 18 192122 23 2426 14 
13 4 5 813 14 1516 1722 23 2527 12 
15 4 6 7 910121415161920222326 14 
17 4 7 1012 1314 1519 202122 2425 13 
18 2 4 67 4 
19 7 91112 13 14 18202122 2426 2731 14 
21 5 1215 17 192022 2324 2627 28 3234 14 
23 4 10 1112 1314 16 182225 2627 29 3032 15 
24 2 4616 4 
25 4 5 7 9 10 111213 1718 19 202122 23 

24 273133 34 3536 3738 24 
27 8 91213192023252728293132333539 16 
29 5 610 111415 16 2529 30 33 34383940 15 
31 8 1112 1314 182122 2324 2527 28 293133 39 40 18 
33 6 7 811 1516 1718 19 202122 2324 28 

29 3132 3335 4041 22 
35 4 5 61114 15 1920 2324 283133 35 3941 16 
37 68 911 1217 18 192122 2324 2527 28 

34353940 19 
39 6 7 8 1416 17 2526 2728 29 11 
40 2 4 63045 5 
41 5 12 1718 19 202122 24 253134 39 40 14 
42 40 1 
43 4 711 12 1415 16 1920212223 2427 28 

29 303134 3536 3738 23 
45 6 12 1315 1617 18 202124 2628 29 303139 40 17 
47 5 6 8 910 1112 13 151718 19 202123 

2425303440 20 
49 5 6 7 8 10 1314 1516 17 19202122 24 

25 26 2728 29 3438 22 
50 16 1 
51 8 1012 18 192122 23 2428 34 3536 3941 15



Table 1/Steamn Generator 21 (continued) 

53 6 7 1114 2223 25 2728 9 
55 7 1011 12 13 16182123 24 2529 303132 

3538 39 18 
57 5 79101520212223242526272829 

3031 323436 20 
59 2 45101216171922232829303132 

3538 3941 19 
60 2 4612 4 
61 12 1324 25 293132 35 3840 10 
63 5 912 15 16 17202124 27 293132 3334 3537 17 
65 2 91012131516171823243031343538 16 
67 4 59111314151617181920222325 

26 28 33 363738 21 
69 10 1113 192325 26 272932 34 3536 13 
71 4 6 8 11 131518 1924 27 293132 33 14 
73 4 5 6 7 8 911 1214 16 20212223 25 

27 283133 34 35 21 
74 23 1 
75 4 8 911 12 1320 2122 2324 29 303132 15 
77 5 71112 1415 17 192122 23 2427 13 
79 4 7 9101112162021222324252627 15 
81 4 8 912 1314 15 1923 24 2526 -12 
83 5 6 10 1213 16 202124 9 
84 4 56 3 
85 5 6 8 911 1213151617181921 13 
87 5 67 3 
89 6 71011 1315 6 
90 1011 1314 4 
92 2 46 3 

Total 684



TABLE 2 

TUBES TO BE EDDY CURRENT EXAMINED OVER THEIR FULL LENGTH 

STEAM GENERATOR 22 

Column Row # of Tubes 
1 2 58 3 
3 3 6 2 
5 3 5 810 4 
6 2 461016 5 
7 10111216 4 
8 2 5 91920 5 
9 3 5 81011 13 1416 19 202123 12 

10 5 6 8 13 16182324 8 
11 2 4 6 811 13 1718 2023 2426 12 
12 2 4610 4 
13 1 5 8 9 1113 14 1516 19 2022 2324 14 
14 3 5 720 4 
15 4 6 7 8 9 1213 1416 17 182122 2327 15 
16 4 6 81020 5 
17 5 6 780112 1314 16 1920 2122 27 15 
18 20 1 
19 5 7 8 10 1112 14 15202123 24 2526 14 
21 2 4 7 9 10 15 16172122 23 2426 13 
23 4 614 17 2024 2527 8 
25 3 6 911 19 232428 29 3337 11 
27 8 911 12 1315 161820 2122 2728 2930 

3132 34 3536 37 21 
28 2 4 6839 5 
29 16 22 283132 34 353640 9 
30 3 5 7 1138 5 
31 7 2022 24 253132 34 3537 39 11 
32 39 1 
33 811 13 202932 34 3540 9 
34 2 4 635 4 
35 1213 14 15212224 2526 2930 3336 37 3839 16 
36 2 4 640 4 
37 10 13 1422 2425 2829 30 353638 39 4042 15 
38 40 1 
39 10 111617 18 1920 2122 25 2627 12 
41 2 4 611 1222 23 2628 303137 3840 14 
43 6 71013 1520 2223 2829 3037 38 394142 16 
44 38 1 
45 4 681016171920222425363739404142 17



Table 2/Steam Generator 22 (continued) 

46 41 1 
47 9 1314 15 1619 2022 2327 3536 37 3839 15 
48 2 4 683839 6 
49 111215 19 2022 23 273134 3839 12 
50 2937 2 
51 3 6 7 91012131416192022242528 

29 303133 3436 37 3839 24 
53 91013 22 23 3031 7 
55 910 1112 13 1722 2834 3537 38 3940 14 
57 2 4 6 8 10 1213 202122 2324 25 29313536 17 
58 27 1 
59 9 1112 1314 1617 2022 2324 2529 30 3233 16 
60 3638 2 
61 8 10 1216 18 192123 25 28 3540 12 
62 2 4 6940 5 
63 6 911 12 1415 18 192122 2326 2829 3134 36 17 
65 5 11 1215 1617 18 192123 27 2830 32 3536 16 
67 9 10 1112 16 172122 2325 2729 34 3537 15 
69 9 12 1516 1720 2122 2325 26 273133 35 3637 17 
70 3 1 
71 8 10 121417 1820 2226 27 2829 303133 36 16 
73 4 5 13 1517 18 192125 9 
75 4 5 6 7 11 1216 19212325 26 2728 14 
77 5 6 7 8 9 1214 1516 19 2223 12 
79 4 5 910121314161718192526 13 
81 5 6 8 91011131415192021232425 15 
83 4 10 1117 18 1920 2122 23 10 
85 6 7 891120 6 
87 816 2 
89 7 1 
90 101214 3 
91 2 4 681012 6 

Total 627



TABLE 3

TUBES TO BE EDDY CURRENT EXAMINED OVER THEIR FULL LENGTH 

STEAM GENERATOR 23

Row 
3 57 
6 8 
8

# of'Column 

3 
5 
7 
9 

13 
15 
17 
19 
21 
22 
23 
24 
25 
27 
29

rubes 
3 
2 
1 
6 
9 

12 
16 
12 
16 
11 
2 

11 
3 

16 
18

81011 1620 
9 101213 1415 16 1822 
8121315 1617 18 19202124 
3 5 7 910 1314 1617 22 2526 
5 6811 131415 17 192122 2324 2526 27 

1011 12 141516 18 1922 2324 25 
1 4 69101213171920212225272829 
7 8 1214 1518 19 232426 32 
2 35 

1011 1820 2527 2830 3335 36 
2 437 
2 4 6 8101315161821252632333637 
8 11 1215 16 172124 25 2628 29 303133 3436 39 
8 910121416171819222628313234 

3637383940 
40 

6 7 8111213151618222325272829 
3234353738 
7 89121415161719202123242526 

27323335 
8 15 1924 2526 303132 333435 3637 38 

16 17 1920 2122 2627 2829 3033 35 
13 17 18 2628 31 
9 1315 16 172123 2830 37 3942 
4 6 9 101215 18 192122 2425 2627 28 

34383941 
4 68 9115 16212223 2628 2934 37 

38394041 
7 813161723262728293136373839 
4 5 7101112131516222425283036384245 
3 26 
4 56 91012131415161719222527 

2831 3536 3738 39 
8 13 14 15 17 18 23 2526 30 
7 1011 15 172125 2932 3336 3839 40



Table 3/Steam Generator 23(continued)

56 38 1 
57 5 6 713 1517 1923 26 303136 3738 14 
58 16 1 
59 7 810 1215 17 202122 2328 2930 3334 36 3738 18 
61 4 6 7 9 101112 13 1516 19 212223 24 

2528 29 303132 3435 37 3940 26 
63 4 612 1315 18 19212224 2829 3233 34 

35363738 19 
65 5 79101213141617181920222324 

27 2829 3032 33 3435 23 
67 4 5 6 7 812131519212223293032 

33353738 19 
68 38 1 
69 5 791112 1316 18 19202124 2526 27 

32333536 19 
70 8 1 
71 4 5 7 910121316181920212529333436 17 
73 7 89121315 16 1820 2122 2326 28 293133 17 
75 4 5 7 8 9 11 172122 2627 28 2933 -14 
77 9 1315 202123 6 
79 2 5 7 8 161719 2022 23 2425 12 
81 4 5 7 8 11 1213 17 2021 10 
83 4 6 8 9 10 1112 1317 18 202123 13 
84 5 7911 4 
85 6 8 1314 17 2021 7 
87 8 1617 3 
89 2 7 2 
90 7 1 
91 3 67 3 
92 4 68 3 

Total 628



TABLE 4 

TUBES TO BE EDDY CURRENT EXAMINED OVER THEIR FULL LENGTH 

STEAM GENERATOR 24

Column 
1

Row 
24 6 
24 6 
5 67 8 
6 7 9 17 1920 
5 6 7 918202223 
7 81011 1213 1617 18 19212223 24 
4 7 1012 1315 17 192122 2324 25 
2 8 12 131417 1820 26 
4 5 6 7 12 131415 18 2022 2526 27 
4 5 6 7 8 9 15 20212224 26 
5 8 10 131416 17 192122 2324 2526 27 

28 303132 33 35 
6 34 
5 910121418192325262830313334 
7 8 9151921222527293031 
4 6 712151620222325263031343538 

3039 
2 4 5 7 91011182529303233343839 

32 
2 4 56813141517181920212227 

28 303134 3537 39 
326283032 
2 5712131417202122242629313539 

3539 
5 7 8 91011141516171920212223 

24 2526 2932 3335 3738 42 
7 89111213151718202123242532 

33343637 
323639 
9 11 1214 1516 18 202122 23 2427 2829 31 

23 
6 7910 11 1213 14 16 17202122 24 25 

28 29 303437 41 
3140 

8 10 1112 1315 1720 2324 2527 28 2930 
35364143 
1843 
7 17 2122 2324 2526 27 293135 36 39

# of Tubes 
3 
3 
4 
6 
8 

14 
13 
9 

14 
12 

21 
2 

15



Table 4/Steam Generator 24(continued) 

46 222840 3 
47 5 68141619212225272829343536394042 18 
48 2443 1 
49 4 5 7 8 910131415161920222425 

29 303136 3738 42 22 
50 17 1 
51 7 8 91112 15 1618 2324 2526 28 293137 38 41 18 
53 7 910 12 131415 1920 22 232426 2728 29 3031 18 
55 7 1213 15 202123 2425 2832 33 3738 14 
57 7 1113 14 15 16202223 2526 27 303132 

33 34 3536 3739 21 
59 5 89101213151617192024252829 

3133353637 20 
60 16 1 
61 5 6 7 91011131416171920222325 

26 2728 3032 37 3839 23 
63 4 5 6 7 811121314151619202122 

23 2832 3334 37 3839 23 
65 2 57101213151617192124262728 

29 303132 34 36 21 
67 5 9 1112 1314 1516 17 2024 2628 3032 

33353637 19 
69 8 9101215161820212627283033343536 17 
71 6 7 8 91113161718242529303334 15 
73 4 79101112141516171819202627 

2931333435 20 
75 4 6 9111617182021222527303132 15 
77 4 5 6 7 8 91013151819202122232426 17 
79 6 8 9 11 121516 17 181922 24 2526 14 
81 6 7 812 14 1519 202124 25 11 
83 1011 1617202325 7 
85 8 15 17 3 
87 7 8 1217 4 
89 7 1 

Total 680 

2



TABLE 5

TUBES FOR AUGMENTED EXAMINATION 

STEAM GENERATOR 21 

Columns Rows Regions of Exam* 
1 3 1H 2H 
1 4 2H 6H 
1 7 1H 2H 
1 8 1H 2H 
2 3 6H U Bend 
2 4 TSH-TEH 3H 
2 7 1H 2H 
2 8 1H 2H 
3 2 6H U Bend 
3 7 1H 2H 
3 13 TSH-TEH 1H 
3 14 1H 2H 
4 3 1H 2H 
4 7 1H 2H 
4 8 1H 2H 
4 9 2H 3H 
5 11 2H 3H 
5 12 2H 3H 
5 19 TSH-TEH 1H 
5 20 TSH-TEH 1H 
6 4 3H 4H 
6 5 3H 4H 
6 18 TSH-TEH 1H 
6 20 TSH-TEH 1H 
7 23 TSH-TEH 1H 
8 22 1H 2H 
8 23 1H 2H 
8 24 1H 2H 
15 30 TSH-TEH 4H 
20 5 TSH-TEH 
20 8 1H 2H 
23 21 TSH-TEH 
24 12 TSH-TEH 2H 
26 8 3H 4H 
26 14 1H 
26 15 1H 
26 16 TSH-TEH 
26 17 2H



Table 5/Steam Generator 21 Augmented Exam(continued)

26 
28 
28 
28 
28 
28 
30 
30 
30 
30 
30 
30 
31 
31 
31 
31 
31 
32 
32 
32 
32 
32 
32 
33 
33 
33 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
37 
37 
37

2H 
TSH-TEH 
TSH-TEH 3H 
4H 
4H 
4H 
TSH-TEH 
TSH-TEH 
6H TSH-TEH 
TSH-TEH 
1H 2H 
1H 2H 
5H 6H 
TSH-TEH 4H 
1H 2H 
1H 2H 
TSH-TEH 1H 
TSH-TEH 5H 
4H 5H 
5H 6H 
1H 2H 
1H 2H 
1H 2H 
5H 6H 
1H 2H 
5H 6H 
2H 3H 
2H 3H 
2H 3H 
2H 3H 
TSH-TEH 2H 
3H 4H 
2H 3H 
TSH-TEH 3H 
TSH-TEH 2H 
2H 3H 
4H 5H 
5H 6H 
TSH-TEH 3H 
TSH-TEH 4H 
TSH-TEH 4H



0 0 

Table 5/Steam Generator 21 Augmented Exam(continued) 

37 21 TSH-TEH 4H 
37 26 3H 4H 
37 29 3H 4H 
37 30 TSH-TEH 5H 
37 31 4H 5H 
37 32 4H 5H 
38 24 4H 5H 
38 25 4H 5H 
38 26 TSH-TEH 1H 
38 27 3H 4H 
38 28 3H 4H 
39 2 2H 3H 
39 3 2H 3H 
39 4 2H 3H 
39 5 2H 3H 
39 11 5H 6H 
39 15 TSH-TEH 1H 
40 14 5H 6H 
40 39 1H 2H 
40 40 1H 2H 
40 41 2H 3H 
40 42 2H 3H 
40 43 2H 3H 
41 12 5H 6H 
41 41 1H 2H 
41 42 1H 2H 
41 43 2H 3H 
42 10 TSH-TEH 2H 
42 12 2H 3H 
42 27 2H 3H 
43 8 TSH-TEH 3H 
43 13 3H 4H 
43 15 TSH-TEH 3H 
43 19 TSH-TEH 4H 
43 42 1H 2H 
43 43 1H 2H 
43 44 2H 3H 
43 45 2H 3H 
44 10 4H 5H 
44 15 1H 2H 
44 16 1H 2H



Table 5/Steam Generator 21 Augmented Exam(continued) 

44 17 2H 3H 
44 18 2H 3H 
46 18 TSH-TEH 1H 
46 25 4H 5H 
48 3 6H U Bend 
48 4 3H 4H 
48 6 TSH-TEH 
48 18 TSH-TEH 
48 35 3H 4H 
48 36 3H 4H 
48 37 4H 5H 
48 43 4H 5H 
48 44 5H 6H 
48 45 5H 6H 
49 3 U Bend 6H 
49 4 4H 5H 
50 3 5H 6H 
50 4 1H 2H 
50 10 3H 4H 
50 11 3H 4H 
50 12 4H 5H 
50 13 4H 5H 
50 29 TSH-TEH 1H 
51 3 TSH-TEH 2H 
51 4 3H 4H 
51 15 TSH-TEH 5H 
51 20 5H 6H 
51 30 2H 3H 
51 38 2H 3H 
51 40 3H 4H 
51 42 3H 4H 
51 43 4H 5H 
51 44 4H 5H 
51 45 1H 2H 
52 10 TSH-TEH 5H 
53 9 5H 6H 
53 13 5H 6H 
53 15 5H 6H 
53 17 1H 2H 
53 20 1H 2H 
53 45 TSH-TEH 6H



Table 5/Steam Generator 21 Augmented Exam(continued) 

54 19 TSH-TEH 1H 
54 20 1H 2H 
54 45 TSH-TEH 6H 
55 6 TSH-TEH 2H 
55 20 1H 2H 
56 3 4H 5H 
56 7 TSH-TEH 2H 
58 6 3H 4H 
58 16 TSH-TEH 1H 
58 44 TSH-TEH 6H 
66 15 TSH-TEH 1H 
76 15 1H 2H 
78 28 3H 4H 
78 29 3H 4H 
78 30 4H 5H 
78 31 4H 5H 
78 32 5H 6H 
78 33 5H 6H 
81 18 TSH-TEH 1H 
88 15 3H 4H 
88 16 3H 4H 
88 17 4H 5H 
88 18 4H 5H 
88 19 5H 6H 
88 20 5H 6H 
89 3 5H 6H 
90 3 5H 6H 
90 4 1H 2H 
90 6 1H 2H 
90 7 2H 3H 
90 8 2H 3H 
90 9 2H 3H 
91 4 1H 2H 
91 9 1H 2H 
91 10 1H 2H 
91 11 2H 3H 
91 12 2H 3H 
92 2 4H U Bend 
92 3 3H U Bend 
92 4 TSH-TEH 2H 
92 5 1H 2H



Table 5/Steam Generator 21 Augmented Exam(continued)

92 7 1H 2H 
92 8 1H 2H 

Total: 204 tubes 

* Westinghouse terminology, 

1H = 1st (lowest) tube support plate on hot leg side 
U Bend = Between uppermost support plate of hot and cold legs 
TSH-TEH = Top of tubesheet on hot leg to tube end on hot leg


