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1.0

Introduction

Framatome Technologies, Inc. (FTI) has performed the qualification and justification for
implementation of the voltage-based repair criterion for outside diameter stress corrosion
cracking at tube support plates at Houston Lighting and Power's South Texas Project-Unit
1. This qualification followed the guidance provided in Generic Letter 95-05 and is
documented in Reference 7.1. Implementation of the voltage-based repair criterion at South
Texas Unit 1 has been approved by the NRC (Reference 7.6).

The May 1996 1RE06 eddy current inspection was the first inspection at the South Texas
Project Unit 1 (STP-1) implementing the 1.0 volt alternate repair criterion (ARC). A full
length bobbin coil inspection was performed on all in-service tubes during this outage. This
report provides a summary of the bobbin and RPC inspection results as they relate to the ARC
as well as the results of the tube integrity evaluatior.

Tubes were removed from the South Texas Unit 1 steam generators during the September
1993 and March 1995 outages in support of obtaining approval of an aliernate repair criterion.
Per the Generic Letter, tubes should be removed on an on-going basis. The Generic Letter
states that an additional pulled tube specimen should be obtained at the refueling outage
following accumulation of 34 effective full power months of operation or at a maximum
interval of three refueling outages, whichever is less. Therefore, no tubes were required to
be removed during the May 1996 outage. The examination results for the tubes removed
during the previous outages confirmed that axial ODSCC is the dominant degradation
mechanism. These results are documented in Reference 7.1 and are, therefore, not repeated
in this report.
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2.0

ARC Database

EPRI has developed a database containing the testing information to support the ARC for
ODSCC at tube support plates. The database includes burst pressure and leak rate data from
pulled tubes and from model boiler specimens. The database used in conjunction with the
tube integrity evaluation performed for this report is the latest available to HL&P and FTI via
discussions with EPRI and Westinghouse. This database is documented in Reference 7.2.

This database includes the data from the tubes pulled from the STP-1 steam generators in
1993 and 1995. Also, as specified in the Generic Letter, the data meeting EPRI exclusion
criteria 3a, 3b, or 3¢ were not excluded from the database and V.C. Summer tube R28C41
was included in the leak rate correlation with a leak rate of 2496 liters per hour.

From the burst and leak data in the 3/4" database, correlations between bobbin voltage and
burst pressure, leak rate, and probability of leakage were developed. These correlations are
given by the following equations:

BurstPressure(ksi)=7.78009 -3.062526 *log(Volts) Eq. 2-1
LeakRate(I/hr) =10 =2.11291+3.31622 slog(¥olts) Eq 2.2
ProbabilityoflLeakage = : Eq. 2-3

1 +e 5.172-8 670 =log(Volits)
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3.0

3.1

EOC6 Inspection Results

Summary of Results

The eddy current inspection performed at South Texas Unit 1 during May 1996 was the first
inspection at South Texas implementing the 1.0 Volt Alternate Repair Criterion for ODSCC
at Support Plates. During this outage, a full length bobbin coil inspection was performed on
all in-service tubes in each steam generator.

From the bobbin inspection, a total of 1023 Distorted Support Indications (DSI’s) were
identified. All of these indications were located at hot leg tube support plates, i.e., no
indications were detected at the flow distribution baffle plate (01H) or at cold leg TSP's.
These indications were distributed among the four steam generators as shown in Table 3-1.

TABLE 3-1
Summary of IRE06 As Found Results

No. Of DSI’s
DSI’s 1.01 - 2.85 Volts 0 1 2 3 6
DSI’s >2.85 Volts 0 0 0 0 0

Only six of the DSI’s detected were greater than 1.0 volt. In accordance with the guidelines
of the Generic Letter, all of the bobbin DSI's greater than 1.0 volt were inspected with RPC.
Five of these indications were at the 02H support plate in their respective steam generators.
None of these indications at 02H were confirmed with RPC. One DSI at the 09H support
plate in SG-B was confirmed as a single volumetric indication (SVI) with RPC. This tube
was removed from service as required by the Generic Letter. The largest bobbin DSI detected
was in SG-D, Row 37, Column 32. This indication measured 1.58 volts but was not
confirmed with RPC. Table 3-2 summarizes the bobbin and RPC results for the indications
greater than 1.0 volt.
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Table 3-2
Summary of Indications Greater Than 1.0 Volt

Bobbin Bobbin RPC

S/G | Row | Col Location Call Volts Call
—*;l
B 29 87 09H + 0.12 DSI 1.44 SVI
£ 20 47 02H + 0.00 DSI 1.31 NDF
0 38 49 02H - 0.03 DSI 1.56 NDF
D 25 88 02H + 0.03 DSI 143 NDF
D 27 73 02H + 0.00 DSI 1.47 NDF
D 37 32 02H + 0.09 DSI 1.58 NDF
L

wmm

As required by the Generic Letter, an upper voltage repair limit was calculated prior to the
inspection. The upper repair limit was determined to be 2.85 volts for STP-1 and is
documented in Reference 7.1. Per the Generic Letter, any tubes with support plate indications
attribuiable to ODSCC which have bobbin voltages greater than the upper repair limit must
be repaired. As shown in Table 3-1, however, there were no DSI's above the upper voltage
repair limit.

Generic Letter 95-05 states that interseciions with the following signals must be inspected
with RPC: dent signals greater than 5 volts; large mixed residuals that could cause a 1.0 volt
bobbin signal to be missed or misread; and interfering signals from copper deposits. During
the 1RE06 inspection, 61 dent signals greater than 5 volts were identified (23 in the hot leg
and 38 in the cold leg). Two of the dent signals in the cold leg could not be inspected with
RPC. These two tubes would not allow the passage of the RPC probe. Both of these tubes
have a history of dents at these locations. Therefore, support plate degradation is assumed
not to be the cause of these dents. Both of these tubes were plugged. The other 59 dents were
inspected with RPC but none of these locations were confirmed as having any type of
degradation. There were also three mixed residual indications identified from the bobbin
inspection. These intersections were also inspected with RPC but none were confirmed.
There were no intersections identified which had interfering signals from copper deposits.
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32

The Generic Letter also states that the ARC does not apply to the flow distribution baffle plate
intersections and to intersections where the tubes may potentially collapse or deform as a
result of the combined postulated loss-of-coolant accident and safe shutdown carthquake
loadings (e.g., intersections near the wedge supports at the upper TSP’s). Therefore, all
bobbin signals indicative of ODSCC which are detected at these locations must be inspected
with RPC regardless of the bobbin voltage and any indications confirmed with RPC must be
plugged. A finite element analysis was performed to determine the wedge locations which
may potentially collapse under accident conditions. This analysis identified 124 tubes in each
steam generator to be excluded from the ARC. These excluded wedge locations are
documented in Reference 7.1. Only one bobbin indication was detected at a wedge location.
This indication was less than 1.0 volt but was inspected with RPC due to the exclusion
criteria. This indication was not confirmed with RPC and was, therefore, left in service.
There were no bobbin indications detected at the flow distribution baffle plate intersections.

Average Growth of Indications

Per the Generic Letter, the more conservative of the plant-specific average growth rate or 30
percent per EFPY should be used in the determination of the upper voltage repair limit. The
upper repair limit must be calculated prior to each outage. Although the upper voltage repair
limit will not be calculated until shortly before the next inspection at South Texas-1, the
average growth rates from Cycle 6 are documented in this report.

The voltage growth of the DSI's which were detected during the 1RE06 inspection was
determined by comparing the IRE06 data to the IRE0S data for the same intersections. For
those intersections where a call was not made during the 1REOS inspection, the 1RE0S data
was reviewed and, if possible, voltages were assigned to these intersections. In accordance
with the Generic Letter, voltage growth rates were only evaluated for those intersections at
which bobbin indications could be identified at both the IRE0S and 1RE06 inspections. For
this reason, the number of growth values used in the determination of the average growth rate
(1018) is smaller than the total number of indications detected during 1RE06 (1023). Tables
3-4 through 3-7 at the end of this section show all of the DSI's detected during the 1RE06
inspection as well as their corresponding voltages. These tables also show the 1RE0S
voltages and the change in voltage from 1RE0S tc !RE06. The indications designated as
‘new’ in the comments field are indications which were not originally called during the
IREOQS inspection. The 1RE0S voltages listed for these indications were obtained from the
re-analysis as discussed above.

Due to the uncertainties in the eddy current process, some of the growth comparisons are
expected to result in decreases in voltage. Per the Generic Letter, it is appropriate to consider
these negative growth rates as part of the average growth rate. The use of the negative growth
rates applies only when determining the upper voltage repair limit. For the determination of
the growth distribution (Section 4.5) which is used in the projection of the EOC7 voltage
distribution, the negative growth rates must be included as zero growth.
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For the determination of the average growth rate, the growth values obtained from the actual
IREOS and 1RE06 data were corrected for the Cycle 6 operating interval. Each growth value
was divided by the cycle 6 operating interval of 1.059 EFPY so that the resulting values
would be in terms of delta volts per EFPY. These corrected growth values were averaged and
compared to the average BOC6 voltages to obtain the average percent growth per EFPY. This
process yielded average growth rates of 9.6%, 32.6%, 4.0%, and 22.0% for A, B, C,and D
steam generators, respectively. As shown, S/G B had the highest average growth
(32.6%/EFPY). The average growth rate for S/G B, however, was based on a limited number
of indications (125) and, therefore, is not considered to be a reliable growth rate, It is
believed that, as more indications appear in S/G B, the growth rate will decrease until it is
consistent with the growth rates observed in the other steam generators. The average growth
of all steam generators combined was only 12.8% per EFPY which is well below the 30% per
EFPY criterion. The Generic Letter specifies that the “plant-specific” average growth rate be
considered when determining the upper voltage repair limit (in lieu of a “generator-specific”
growth rate). Therefore, since the 12.8% average growth rate for all steam generators
combined is less than the 30% per EFPY criterion, the 30% per EFPY growth rate should be
used to calculate the upper repair limit for the next inspection. This data is summarized in
Table 3-3.

Table 3-3
Average Growth Rates
S/IG " Avg BOC6 Volts | Avg 1 V/EFPY
A 0.365
B 0.290
= 0.344
D 0.3 10 _
LAl 0.331
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ROW
2

3
9
15
16
16
16
16
17
17
17
17
17
17
18
18
18
19
19
20
20
20
20
20
20
20
21
21
21
21
21
21
22
22
22
22
23
23
23
23
23
23
24
24
25
25
25
25
25
25

coL
54

108
119
15
17
26
28
93
13
15
25
26
26
100
15
24
28
21
92
14
24
28
28
30
34
94
16
17
21
33
39
87
14
34
92
97
13
14
23
23
30
91
15
86
13
16

v
I

39
40
48

LOCATION
03H +0.09
04H -0.03
05H +0.09
04H -0.03
03H +0.06
04H +0.06
04H +0.00
02H +0.06
02H -0.03
04H +0.09
04H +0.03
04H +0.00
05H +0.03
03H +0.06
04H -0.03
04H +0.12
04H +0.00
04H +0.06
03H +0.09
04H +0.09
04H +0.00
02H +0.20
04H +0.06
04H +0.09
05H +0.03
05H +0.09
04H +0.06
04H +0.12
02H +0.0°
02H +0.0.
04H -0.03
03H +0.15
04H -0.03
02H +0.06
04H -0.03
04H +0.00
04H +0.09
04H +0.03
02H +0.03
04H +0.06
02H +0.03
03H -0.03
04H +0.03
G3H +003
04H +0.00
04H -0.03
02H -0.03
04H +1.00
02H “0.03
02H +0.12

TABLE 3-4
S/G A DSI's DETECTED IN 1RE06

1996 1995
1REO6 VOLTS 1REO05 VOLTS
0.49 0.54
0.18 INR
033 0.29
0.55 067
0.18 0.08
0.17 0.38
025 026
0.64 0.33
033 028
0.59 0.35
027 0.16
0.38 0.26
0.65 0.18
0.53 0.68
0.86 0.95
0.36 0.19
0.19 0.19
0.23 0.2
0.63 0.54
0.3 0.51
043 045
02 025
0.35 0.3
02 02
0.29 0.12
0.32 06
0.67 0.36
0.2 021
J.33 0.23
04 028
0.57 0.33
0.18 0.19
0.41 029
0.58 0.92
0.55 041
0.19 083
0.34 034
0.45 045
0.18 036
0.55 0.77
033 .27
0.15 013
043 0.16
0.34 043
0.37 0.3
0865 0.36
048 033
033 025
033 03
029 03

Page 8 of 65

CHANGE

INVOLTS

-0.05
N/A
0.04

-0.12
0.1

-0.21

-0.01
0.31
0.05
024
0.11
0.12
047

-0.15

-0.08
0.17

0

0.03

-0.01

-0.21

-0.02

-0.05
008

0

0.17

-0.28
0.21

-0.01
01
012
024

-0.01
0.12

-0.34
014

-0.64

0
0

-0.18

-0.22
0.06
0.02
0.27

-0.09
007
029
015
008
0.03

-0.01

COMMENTS
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
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ROW
25

25
25

e

26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
28
29
29
30
30
30
30
30
30

coL
81
86
87
87
92
17
19
73
92
102
19
22
22
45
62
62
73
85
86
100
14
19
19
22
29
58
64
68
72
81
86
99
103
104
23
49
54
54
62
70
85
100
103
104
16
16
22
27
55
55

S/G A DSI's DETECTED IN 1RE06

. LOCATION
04H +0.09
04H +0.00
03H +0.15
04H +0.09
04H +0.06
03H +0.06
02H +0.14
03H +0.00
04H +0.00
04H +003
05H -0.03
04H +0.03
05H +003
04H +0.00
02H +0 08
03H +0.00
04H -0.03
04H +0.06
03H +0.03
02H +0.09
03H +0.03
03K +0.06
05H +0.00
02H +0.00
04H -0.03
04H -0.12
04H +0.08
02H +0.00
03H +0.15
04H +0.06
04H +0.00
03H +0.00
06H +0.06
08H +0.09
03H +0.12
04H -0.06
02H +0.21
03H +0.00
02H +0.06
04H -0.03
02H +0.06
03H +0.03
04H +0.03
04H +0.03
03H +0.00
04H +003
04H -0.03
03H +0.00
02H +0.09
04H -0.15

TABLE 34 (Cont'd)

1996 1985
1REO6 VOLTS 1REQ5 VOLTS
0.31 0.28
04 034
0.39 0.34
048 072
041 0.35
0.26 0.34
0.38 0.51
063 042
0.51 0.26
0.16 0.28
017 018
052 033
033 026
04 065
0.47 056
0.88 078
0.56 034
018 014
0.19 022
0.39 047
082 1.0
04 0.31
041 011
0.85 061
025 0.66
0.51 0.22
065 0.78
0.38 045
054 055
0.15 0.06
046 046
0.17 025
015 022
008 0.16
0.21 031
041 025
06 0.52
074 068
06 0.53
0.32 0.35
038 028
0.32 0.13
018 0.18
023 021
066 047
043 024
0.16 022
012 0.26
04 03
058 019

CHANGE
INVOLTS COMMENTS
003 NEW
006
0.05
-0.24 NEW
0.06 NEW
-0.08 NEW
-0.13 NEW
021
02§ NEW
-0.12 NEW
-0.01 NEW
0.19
007
025 NEW
-0.09
0.1 NEW
022 NEW
0.04 NEW
-0.03 NEW
-0.08 NEW
<0.13 NEW
009 NEW
03 NEW
0.24
-0.41 NEW
029 NEW
-0.13
-0.07 NEW
-0.01
0.09 NEW
¢ NEW
-0.08 NEW
-0.07 NEW
-0.08 NEW
0.1 NEW
0.16
0.08 NEW
006
0.07
-0.03 NEW
0.09 NEW
0.19 NEW
003 NEW
002 NEW
0.19 NEW
019 NEW
-0.06 NEW
-0.14 NEW
0.1 NEW
0.39 NEW
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ROW
30

30
30
30
30
31
31
3
31
31
31
KR
31
31
31
31
31
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33
33
33
33
34
34
34
34
34
34
35
35
35
35
36
36
36
36
36

coL
70

75
84
85
101
17
17
32
34
41
48
49
54
55
72
73
91
15
19
25
28
63
73
88
89
92
101
17
46
73
87
90
94
94
104
18
35
44
72
91
94
28
29
29
86
23
41
86
93
85

$/G A DSI's DETECTED IN 1RE06

LOCATION
04H -0.03
02H -0.06
02H +0.09
04H +0.15
02H +0.06
034 +0.18
04H +0.00
03H +0.03
04H +0.00
02H +0.12
04H +0.00
04H +0.06
04H +0.00
02H +0.09
03H +0.03
02H +0.06
05H +0.09
03H +0.00
04H +0.00
05H -0.03
04H +0.00
02H +0 06
03H +0.09
03H +0.21
04H +0.06
04H +0.00
03H +C.06
04H +0.00
04H -0.09
02H -0.03
04H +0.12
02H +0.00
02H +0.09
03H -0.03
04H -0.03
04H +0.06
02H +0.06
04H +0.12
02H +0.06
04H +0.00
04H +0.00
03H +0.12
03H +0.12
04H +0.03
03H +0 06
D4H +0.06
04H -0.03
03H +0 09
02H +0.06
02H +0.03

T/BLE 34 (Cont'd)

199¢ 1995
1RE0E VOLTS 1RE0S VOLTS
063 098
0.87 0.85
038 035
024 0.07
062 064
063 026
043 0.48
024 0.15
0.38 0.33
074 07
064 041
034 022
061 0.36
05 065
064 054
041 023
034 02
0.47 034
06 03
0.18 01
01 0.31
0.3 024
04 035
047 047
0.36 077
042 022
024 024
034 0.27
026 0.31
069 0.33
0.56 044
041 0.09
028 042
0.59 0.53
022 0.15
0.26 062
025 0.15
0.31 044
025 011
098 033
02 0.17
067 0.51
084 076
052 03
025 042
0.35 04
037 045
021 03
04 019
059 0863
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CHANGE
INVOLTS
-0.35
012
004
017
~0.02
0.37
-0.05
0.09
0.06
004
023
012
0.15
-0.15
0.1
0.13
0.14
0.13
03
0.08
-0.21
0.08
008
0
-0.41
0.2
0
0.07
-0 05
0.36
0.12
032
-0.14
006
0.07
-0.36
01
-0.13
014
0.65
003
016
0.08
022
-0.17
-0.05
-0.08
-009
021
-0.04

COMMENTS
NEW

NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
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ROW
37
37
37
37
37
38
38
38
39
39
39
39
40
41
42
453
43
44
44
45
47

coL
54
58
65
67
72
34
34
72
31
33
33
63
65
34
34
63
67
57
86
65
34

LOCATION
03H +003
04H -0.06
04H -0.06
04H +0.03
02H -0.06
03H +0.00
04H +0.09
02H +0.06
04H +0.06
02H +0.09
04H +0.00
04H +0.09
04H -0.03
05H +0.06
03H +0.12
04H +0.06
04H +0.03
04H +0.00
04H +0.03
04H -0.09
03H -0.03

TABLE 3-4 (Cont'd)
S/G A DSI's DETECTED IN 1RE06

1996 1995
1REQE VOLTS 1RE05 VOLTS
054 0.42
029 0.23
0.46 0.31
04 0.25
0.42 039
0.07 0.11
043 0.39
0.24 0.38
0.29 0.2
0.31 0.27
0.31 0.28
0.2 0.19
0.26 0.55
041 0.13
0.49 053
0.25 0.05
0.31 0.13
043 0.27
0.29 0.39
0.36 0.07
04 077
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CHANGE
INVOLTS
0.12
008
0.15
0.15
003
-0.04
004
-0.14
004
0.04
0.03
006
-0.28
0.28
-0.04
0.2
018
0.16
0.1
028
-0.37

COMMENTS

NEW
NEW
NEW

NEW
NEW

NEW

NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW
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ROW
12
12
14
16
17
17
17
17
17
18
19
19
21
21
21
21
21
21
21
21
21
21
22
23
23
23
23
23
23
23
23
23
24
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26

CoL

25
99
106
103
14
16
25
102
102
w:
15
27
18
26
34
37
92
92
95
85
97
104

24
24

91
92
93
95
o8
104
44
35
51
98
103
29
29
35
40
47
50
52
53
55
63
63

67

S/G B DSI's DETECTED IN 1RE06

LOCATION
C2H +0.00
06H +0.09
02H +0.18
04H +0.00
08H +0.00
06H -0.03
04H +0.00
02H +0.09
03H +0.09
03H +0.15
04H -0.0¢
04H +0.00
02H +0.00
02H +0.03
05H -0.03
05H +0.09
02H +0.06
03H +0.18
02H +0.08
03H +0.06
02H +0.03
02H +0.00
03H +0.09
02H -0.06
04H -0.12
04H -0.06
02H +0.09
02H +0.15
02H +0.06
02H -0.06
024 +0.08
02H -0.06
04H +0.03
02H +0.09
04H -0.03
02H +0.00
02H +0.00
04H -0.08
05H +0.00
0SH +0.09
02H +0.06
02H -0.12
04H +0.03
02H +0.06
02H +0.15
02H +0.00
02H +0.09
03H +0.21
04H +0.00
02H +0 05

TABLE 3-5

1996 1995
1REQ6 VOLTS 1REO0S VOLTS
029 028
0.31 0.1
037 044
027 022
023 021
027 01
0.16 025
083 046
0.62 05
045 044
074 0.39
0.19 01
0.56 0.39
0.41 0.57
022 016
0.16 017
0.28 027
0.39 03
041 037
042 0.26
05 027
044 0.55
0.25 024
018 0.26
0.44 05
0.28 024
026 024
0583 0.24
0.46 0.37
0.21 0.17
0.29 014
074 071
0.51 0.22
049 0.34
0.31 017
024 013
0.25 0.23
065 033
06 049
0.22 019
0.56 047
0.26 025
023 012
0.87 063
051 066
0.56 026
0.75 024
075 058
022 037
0.18 0.07

CHANGE
INVOLTS

0.01
02
-0.07
0.05
002
017
-0.09
0.47
0.12
0.01
03§
0.09
0.17
-0.16
0.06
-0.01
0.01
0.08
0.04
016
0.23
-0.11
0.01
-0.08
-0.06
0.04
0.02
0.28
0.09
004
0.15
0.03
029
0.15
014
01
002
032
0.1
003
009
0.01
01
024
-0.15
03
0.51
017
-0.15
011

COMMENTS
NEW

NEW

NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW
NEW

NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW

NEW/PLUGGED
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ROW
26
26
27
v
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
29
29
29
29
29
28

-
-

30
30
30
30
30
30
30
31
31
31
31
31
32
32
32
32
33
33
33
34
34
34
34
35

coL

67
96
28
29
35
47
52
52
55
65
100
107
46
50
53
55
66
67
68
34
37
47
54
87
92
98
50
53
53
95
96
96
101
31
37
45
56
93
33
43
87
106
34
34
34
83
91
92
92
29

S/G B DSI's DETECTED IN 1RECS

LOCATION
04H +0.03
02H +0.03
04H -0.06
04H +0.00
03H +0.03
04H -0.12
02H +0.06
04H +0.03
02H +0.03
04H -0.06
02H +0.03
02H +0.03
05H +0 09
04H +0.03
02H +0.12
03H +0.12
02H +0.06
04H +0.03
03H +0.03
02H +008
04H +0 06
02H -0.03
02H +0.06
09H +0.12
03H -0.09
02H +0 06
05H +0.12
03H +0.00
04H +0.06
02H +0.00
02H +0.08
04H +0.06
02H +0.00
04H +0.12
02H +006
06H +0.08
03H +0.09
03H +0.06
04H +0.00
02H +0.06
02H +0.00
02H -003
02H +0.09
03H +0.00
05H +0.09
04H +0.06
04H +015
02H +0 09
03H +003
05H +0.00

TABLE 3-5 (Cont'd)

1996 1995
1REO6 VOLTS 1REOS5 VOLTS
0.33 034
0.27 0.17
0.33 0.18
013 0.26
029 034
0.22 0.07
048 045
0.38 0.38
038 0.12
0.53 0.18
0.33 0.21
063 042
0.16 0.1
0.56 0.45
05 018
059 0.35
044 073
054 062
031 035
032 026
0.71 0.38
0.16 005
039 038
144 1.33
052 029
035 0.22
0.28 0.11
0.42 0.15
052 0.18
033 0.22
062 042
036 025
013 026
0.12 0.14
019 017
0.37 0.17
041 0.18
039 0.35
038 02
06 0.22
066 0.42
057 072
018 0.21
022 0.28
028 01
022 023
043 0.3
041 0.16
029 0.26
038 025

CHANGE
INVOLTS
-0.01
01
015
-0.13
-0.05
0.15
0.03
0
026
0.35
0.12
0.21
0.06
0.11
0.32
0.24
-0.29
-0.08
-0 04
0.08
0.33
0.1
0.01
0.1
0.23
0.13
217
0.27
034
on
02
0.11
-0.07
-0.02
0.02
02
023
0.04
0.18
0.38
024
-0.15
-0.03
-0.06
0.18
-0.01
013
025
003
013

MM
PLUGGED
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

PLUGGED

NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW

Page 13 of 65

51-1245664-00



ROW
35
35
35
36
36
36
36
36
36
37
37
38
39
39
39
40
40
40
42
42
42
43
4
e
48

coL
30
32
90
33
45
48
67
96
96
33
38
93
28
34
54
45
48
66
50
62
65
31
40
49
56

1896 1995
LOCATION 1RE06 VOLTS 1RE0S VOLTS

02H +0.03 017 0.13
04H +0.12 036 035
04H -0.03 0.27 018
03H +0.06 038 0.561
05H +0.22 044 01
06H +0.00 034 0.19
03H +0.06 0.33 025
02H +0.06 034 02
04H -0.03 027 0.1
04H +0.09 0.18 0.36
04H +0.09 0.21 014
02H +0.18 022 024
04H +0.12 0.19 02
02H +0.00 0.22 0.23
02H -0.03 0.29 032
0SH +0.16 0.44 0.16
04H +0.00 0.35 0.22
03H +0.06 027 023
04H +0.00 027 0.19
04H -0.03 05§ 0.16
02H +0 06 057 043
04H +0.06 014 02
04H +0.03 03 0.17
04H +0.00 023 025
02H +0.09 1 0.35

TABLE 3-5 (Cont'd)

S/G B DSI's DETECTED IN 1RE06

CHANGE
INVOLTS
0.04

0.01

0.09
-0.13
0.34
0.15
0.08
0.14
0.17
-0.18
0.07
-0.02
-0.01
-0.01
-0.03
0.28
0.13
0.04
0.08
0.34
0.14
-0.06
0.13
-0.02
065

COMMENTS
NEW

NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
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ROW
7
9
9
10

1"
12
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
17
17
17
17

CoL
68
1

108
20
19
27
16
18
30
58
75

102

103
14
15
17
17
93
94
95
98
1
11
13
156
15
19
24
25
26
29
29
32
33
95

102

104
21
88
94
96
97

103

105

109

11
24
25
26
29

TABLE 3-6
S/G C DSI's DETECTED IN 1RE06
1996 1995
1REO6 VOLTS 1REQS VOLTS
0.16 0.1
0.51 043
029 0.27
023 0.21
0.15 0.22
01 0.09
0.38 0.35
0.21 037
0.72 064
027 03
0.39 03
0.21 027
046 0.76
032 0.27
033 0.27
0.21 0.57
023 0.39
043 0.25
0.83 0.31
0.33 017
072 0.73
0.36 033
054 0.57
0.34 05
02 0.21
0.15 0.23
03 0.25
0.32 044
027 0.39
0.3 024
044 046
043 0.25
0.68 024
056 062
0.41 0.35
0.19 0.17
0.25 034
041 049
028 0.29
028 0.12
0.69 054
032 027
0.35 015
022 023
03 037
015 0.15
04 055
064 033
0.58 0.59
044 032

LOCATION
03H +0.06
02H +0.06
02H +0.03
04H +0.00
04H +0.12
04H +0.06
03H +0.03
04H +0.00
02H +0.03
03H +0.00
02H +0.15
02H -0.03
02H +0.06
04H +0.00
03H +0.06
02H +003
03H -0.03
02H +0.15
02H +0.06
02H -0.03
02H +0.06
02H -0.03
04H +0.06
02H -0.03
02H +0.03
03H +0.06
04H +0.06
02H +0.03
02H +0.00
04H +0.00
02H +009
04H +0.12
03H +0.06
02H +0.06
02H +0.15
02H +0.00
02H +003
03H +0.06
02H -0.03
02H -009
03H +0.02
02H +0.09
02H +0.09
04H +0.06
02H +0.03
06H +0 09
04H +0 .06
0ZH +0.03
02H +0.00
04H 015
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CHANGE
INVOLTS ~ COMMENTS
006 NEW
008 NEW
0.02 NEW
002 NEW
-0.07 NEW
0.02
0.03
-0.16 NEW
0.08
-0.03
008 NEW
-0.06
-0.3
0.05 NEW
0086
-0.36
-0.16 NEW
0.18 NEW
0.52
0.16 NEW
-0.01
0.03 NEW
-0.03 NEW
-0.16 NEW
-0.01 NEW
-0.08 NEW
008 NEW
-0.12 NEW
-0.12
0.06 NEW
-0.02
018 NEW
044
-0.12
0.06
0.02
-0.09
-0.08
0 NEW
0.16
015
005 NEW
02 NEW
-0.01
-0.07
0 NEW
015 NEW
031
-0.01
012 NEW
51-1245664-00



ROW
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20

coL
30
100
12
14
17
17
24
25
27
27
27
28
32
91
94
96
97
97
105
10
13
14
15
15
15
17
18
23
26
26
27
27
38
41
45
48
46
84
84
85
95
15
26
31
33
38
39
40
48
47

S/G C DSI's DETECTED IN 1RE06

LOCATION
03H +0.12
03H +0.03
02H +0.06
02H +0.00
02H -0.06
04H +0.06
02H -0.03
02H +0.00
02H +0.08
03H +0.03
04H +0.06
02H +0.09
04H +0.06
04H +0.09
02H +0.03
02H +0.20
02H +0.12
03H +0.00
03H +0.03
03H +0.00
03H +0.06
02H +0.03
02H +0.03
03H -0.03
04H -0.06
02H +0.12
02H -0.03
02H +0.03
02H +0.00
04H +0.00
02H +0.03
04H +009
02H +0.03
02H +0.00
02H +0.00
03H +0.00
04H +0.00
02H +0.09
04H +0.03
05H +0.26
02H +0.09
04H +0.00
04H -0.03
02H -0.06
02H +0 06
03H -0.06
03H +0.06
02H -0.03
03H -0.12
02H +0 00

S —

TABLE 3-6 (Cont'd)

1996 1995
1REO6 VOLTS 1RE0S5 VOLTS
038 032
026 045
047 017
028 023
02 0.17
0.14 03
0.65 0.29
045 0.38
0.51 03
045 0.23
0.46 0.28
024 0.13
02 NDD
026 0.13
0.31 0.23
018 0.07
0.41 032
0.32 03
€19 0.19
( 66 0.37
(.26 018
073 0.7
0.31 029
0.18 03
0.15 034
0.98 0.88
0.38 0.39
0.37 06
085 08
0.27 0.1
044 03
0.16 NDD
048 091
0.39 034
081 065
0.68 0.45
074 041
046 01
033 024
045 0.19
0.74 0.59
041 05
02 0.22
048 041
027 0.23
05 0.56
02 02
033 0.58
048 033
1.31 0.26
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CHANGE
INVOLT
0.06

-0.19
03
0.05
003
-0.16
026
007
0.21
022
018
0.11
N/A
0.13
0.08
0.1
0.09
0.02
0
028
0.07
0.03
0.02
-0.11
-0.18
01
-0.01
-0.23
-0.05
0.17
0.14
N/A
-0.43
0.05
0.16
0.13
0.33
0.36
0.09
0.26
0.15
-0.09
-0.02
007
004
-0 06
0
025
0.15
1.05

COMMENTS

NEW

NEW
NEW

NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW

51-1245664-00



ROW
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23

coL
47

47
79
81
88
88
94
97
98
99
106
106
14
i
28
33
39
41
41
44
48
75
76
76
77
77
88
95
15
16
21
37
37
78
79
89
113
20
47
54
58
66
66
7
73
77
81
91
95
102

S/G C DSI's DETECTED IN 1RE06

LOCATION
03H -0.18
04H -0.06
02H -003
02H +0.03
02H -0.09
04H +0.03
02H -0.03
02H +0.09
02H +0.03
02H +0.06
02H +0.03
05H +0.06
02H +0.03
04H +0.03
02H +0.00
02H +0.08
02H +0.09
02H +0.17
03H +0.03
02H -0.03
02H +0.00
04H +003
02H -0.03
03H +0.08
02H +0.00
04H +0.06
04H +0.09
02H +0.08
02H +0.00
02H -003
03H +0.06
02H +0.23
03H +0.12
02H +0.03
02H +003
04H +0.06
02H +0.12
02H +0.03
03H -0.12
03H +0.12
04H +0.00
02H -0.06
04H +0.03
04H 009
03H +0.06
04H +003
02H +0.00
02H +0 03
04H +0.00
02H -003

TABLE 3-6 (Cont'd)

1296 1995
1REQ6 VOLTS 1REO05 VOLTS
03 023
0.37 0.2
063 0.76
054 068
023 019
0.26 011
0.15 014
017 067
041 048
0.21 024
065 0.52
0.36 0.34
0.79 094
08 0.79
046 04
084 08
0.19 0.55
0.2 0.18
064 0.55
0.19 017
09 0.65
0.46 061
0.34 0.36
022 0.43
048 0.26
034 03
0.17 017
0.33 0.31
062 04
038 0.29
0.37 0.35
0.39 044
042 0.38
0.81 06
0.31 0.54
0.23 0.16
0.14 on
048 05
027 05
027 0.26
0.18 0.29
072 087
062 0.82
027 032
023 029
024 045
0.28 0.25
042 038
0.21 017
022 024

CHANGE
INVOLTS
007
017
-0.13
-0.14
004
0.1
0.01
0.5
-0.07
-0.03
0.13
0.02
-0.15
0.01
0.06
004
-0.36
0.02
0.08
0.02
0.25
-0.05
-0.02
-0.21
022
004
0
0.02
022
0.07
0.02
-0.05
004
0.21
-0.23
007
0.03
-0.02
-0.23
0.01
-0.11
-0.15
02
-0.05
-0.06
-0.21
003
004
0.04
-0.02

COMMENTS
NEW
NEW

NEW
NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW

PLUGGED
PLUGGED
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
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ROW
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
28
26
26
26
26
26
26
27
27

S/G C DSI's DETECTED IN 1RE06

LOCATION
02H +009
02H +0.09
02H +0.06
03H +0.00
04H +0.15
02H +0.00
03H +0.06
02H -0.06
02H +0.03
02H +0.03
02H +0.03
04H +0.00
02H +0.06
02H +0.00
04H +0.03
04H +0.03
03H +0.03
03H +0.00
02H +0.03
03H +0.18
02H -0.03
02H -0.20
02H +0.00
03H +0.03
03H +0.03
02H +0.00
03H -0.06
04H +0.03
02H -0.15
04H +0.03
02H +0.06
02H +0.00
04H +0.03
02H +003
05H +0.09
02H +0.08
02H +0.00
05H +0.00
02H +0.03
04H +003
02H +0.00
03H +0.06
04H +012
03H +0.15
02H +0.03
02H -0.09
02H -0.03
05H +0.06
02H +0.06
02H -0.03

TABLE 3-6 (Cont'd)

1986 1995
1REQE VOLTS 1REOS VOLTS
089 1.9
0.21 025
042 03
046 045
034 046
037 0.53
028 0.23
0.31 0.3
0.96 08
0.18 0.45
024 0.54
0.22 06
048 037
054 0.57
0.26 0.23
028 0285
0.34 0.28
014 0.09
0.56 0.57
039 0.73
064 04
078 05
028 044
02 0.36
0.35 043
0.16 043
02 0.35
0.15 024
068 0.59
016 019
024 024
0.18 017
0.36 0.31
0.35 066
0.5 025
018 032
0.39 08
032 045
062 05
024 0.46
0.79 087
051 054
028 064
035 023
0.15 013
032 029
03 034
013 009
023 0.23
043 06
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CHANGE
INVOLTS
-0.22
-0.04
012
0.01
-0.12
-0.16
0.05
0.01
0.06
-0.26
-0.3
-0.38
o1
-0.03
0.03
003
006
0.06
-0.01
-0.34
024
025
-0.16
-0.16
-0.08
-0.27
-0.15
-0.09
0.09
-0.03
0
0.01
0.05
-0.31
025
-0.13
-0.41
-0.13
012
-0.22
-0.08
-0.03
-0 36
0.12
0.02
0.03
-0 04
004
0
-0.17

COMMENTS
NEW

NEW

NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW/PLUGGED
NEW
NEW/PLUGGED
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
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ROW

27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30

coL

57
57
65
81
85
86
95
104
107
39
58
62
62
63
66
67
68
78
91
92
94
15
24
30
35
35
56
59
63
64
74
76
77
81
83
83
83
84
86
87
26
34
47
52
52
57
57
63
63
64

LOCATION  1RE06 VOLTS

02H
03H
02H
02H
02H
07H
02H
04H
04H
03H
05H
02H
04H
02H
02H
02H
02H
03H
02H
06H
04H
04H
02H
04H
02H
04H
02H
02H
03H
03H
02H
02H
02H
02H
02H
05H
06H
02H
02H
02ZH
04H
02H
02H
02H
03H
02H
04H
04H
05H
02H

S/G C DSI's DETECTED IN 1RE06

+0.06
+0 09
-0.03
+0.12
+0.03
+0.15
+0.03
+0.03
+0.09
-0.03
+0.12
+0.09
-0.03
+0.06
+0.06
-0.08
+0.03
+0.03
-0.06
+0.09
-0.06
+0.03
-0.06
+0.03
+0.00
+0.03
+0.12
+0.09
+0.06
-0.03
+0.09
+0.00
+0.09
-003
-0.03
+0.09
+0.12
+0.12
+0.09
-003
-0.06
+0.00
-0.09
-0.03
-0.06
+0.09
+0.06
+0.06
+0.03
+0.03

TABLE 3-6 (Cont'd)

1996 1995
1REUS VOLTS
0.27 02
06 05
0.14 025
023 049
034 034
0.25 0.14
0.22 0.21
c.89 076
0.18 0.1
042 039
0.25 033
0.31 0.32
0.39 036
0.39 041
028 0.29
03 042
018 0.2
0.13 0.1
022 0.28
0.21 0.17
033 0.15
02 0.13
05 047
0.21 0.38
0.13 0.1
0.39 025
034 0.45
0.24 024
0.36 0.37
0.3? 026
AL 025
05 0.62
0.49 064
0.18 0.15
0.21 04
04 039
0.37 0.3
0.35 044
0.19 018
0.18 013
047 036
0.12 024
0.27 019
04 045
062 022
048 0.39
04 0.41
012 0.11
0.18 023
02 0.39
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CHANGE
INVOLTS
007
0.1
0.1
-026
0
0.11
001
013
007
0.03
-0.08
-0.01
0.03
-0.02
-0.01
-0.12
-0.02
0.03
-0.06
004
0.18
0.07
0.03
-0.17
0.03
014
<011
0
-0.01
007
-0.13
-0.12
0.15
003
-0.19
001
0.07
-0.09
0.01
C.05
0.11
-0.12
008
-0.05
04
009
-0.01
0.01
-0.04
019

COMMENTS
NEW
NEW
NEW

NEW
HEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW

NEW

NEW

NEW

NEW
NEW

NEW

NEW
NEW
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ROW
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31
31
KR
31
31
31
32
32
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33
33
33
34
34
34
34
34
34
34
34

coL
65
66
69
70
79
84
89
91
94
27
58
62
66
67
69
83
83
84
84
84
91
100
102
20
33
33
34
64
65
65
67
75
80
81
97
19
28
28
68
76
78
85
29
41
42
71
75
76
76
80

S/G C DSI's DETECTED IN 1RE06

LOCATION
02H -0.09
02H +0.06
02H +0.03
02H +0.03
02H +0.03
02H +0.20
03H +0.03
02H +0.03
02H +0.09
03H +0.03
03H +0.03
02H -0.09
02H +0.17
02H +0.00
04H +0.06
02H -0.03
08H +0.00
02H +0.06
03H +0.09
05H +0.12
04H +0.06
03H +0.09
02H +0.03
02H +0.09
02H +0.09
05H +0.09
04H +0.09
02H +0.03
02H +0.00
04H +0.12
02H +0.12
04H +0.00
03H +0.00
02H -0.08
02H +003
04H +0.06
02H +0.12
04H +0.18
02H +0.03
04H +0.06
04H +0.00
07H +0.00
04H +0 26
02H +0.00
03H +0.09
03H -0.09
02H +0.12
02H +0.03
04H +0.03
02H +003

TABLE 3-6 {Cont'd)

1996 1995
1RE06 VOLTS 1RE05 VOLTS
027 045
04 04
0.38 034
02 015
0.38 031
067 0.35
029 029
03 03
017 018
0.64 04
045 04
0.16 02
0.38 0.36
06 024
017 0.18
0.17 0.55
0.18 0.17
045 033
063 06
04 0.31
025 0.21
027 0.13
0.15 0.08
0.31 031
02 0.18
047 045
0.29 0.18
064 0.93
022 021
0.31 013
0.19 0.1
0.41 0.38
0.21 0.15
0.19 0.29
0.18 014
0.39 0.43
014 03
0.15 01
048 0.34
0.59 048
0.21 018
0.11 0.15
024 022
0.89 086
0.26 018
0.31 03
041 035
0.37 0.35
022 02
054 042

CHANGE
INVOLTS
-0.18
0
004
0.05
0.07
0.32
0
0
-0.01
024
0.05
-0.04
0.02
0.36
-0.02
-0.38
0.01
0.12
0.03
008
0.04
014
007
0
0.02
0.02
0.14
-0.28
001
0.18
009
003
0.06
-0.1
0.04
-0.04
-0.16
0.05
014
011
0.03
-0 04
002
003
0.08
001
006
0.02
0.02
012
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COMMENTS

NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
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ROW COL
34 80
34 81
34 81
34 101
34 102
35 21
35 26
35 3
35 35
35 36
35 36
35 39
35 40
35 48
35 56
35 56
35 57
35 58
35 64
35 75
35 77
35 77
35 83
35 85
35 86
35 87
35 90
35 93
35 101
36 24
36 25
36 30
36 34
36 47
36 74
36 87
36 95
36 100
37 28
37 33
37 39
37 57
37 75
37 76
37 80
37 81
37 85
38 25
38 28
38 46

S/G C DSI's DETECTED IN 1RE06

LOCATION
04H +0.03
02H +0.12
03H +0.06
04H +0.00
03H +0.03
03H +0.06
04H +0.09
02H +0.12
04H +0.09
03H +0.12
04H +0.09
02H +0.00
04H +0.00
02H +0.00
02H +0.086
05H +003
03H +0.06
02H +0.09
02H +0.09
02H +0.09
02H +0.00
07H +0.12
02H +0.00
04H +0.09
02H +0.12
04H +0.03
02H +0.09
03H +0.00
02H +0.03
04H +0.03
02H +0.03
02H -0.03
06H -0.06
04H -0.12
03H +0.00
04H +0.00
03H +0.06
04H +0.12
02H +020
02H -0.06
03H +0.00
04H +0.00
04H +003
07H +0.03
02H +0.00
02H -012
04H +0.09
04H +0.00
05H +0 06
02H +0.00

TABLE 3-6 (Cont'd)

1996 1995
1RE06 VOLTS 1REO05 VOLTS
0.28 034
05 04
033 0.28
027 016
023 0.17
0.37 0.31
03 024
024 BDA
0.19 0.14
0.71 0.65
03 0.38
038 038
03 025
047 0.35
029 027
047 027
0.26 025
014 039
032 034
0.17 0.15
023 02
028 02
038 027
0.19 0.42
02 0.17
0.17 0.13
048 045
017 0.57
064 043
0.25 027
034 0.3
011 018
017 02
033 02
0.59 0.58
046 0.35
047 023
0.15 0.06
041 01
024 024
073 078
024 04
033 0.3
024 02
0.36 0.22
0.58 055
016 0.32
032 043
048 03
031 0.19

CHANGE
INVOLTS

-0.06
01
0.05
0.11
0.06
0.06
0.06
N/A
0.08
0.06
-0.08
0
0.05
0.12
0.02
02
0.01
-0.25
-0.02
0.02
0.03
0.08
0.11
-0.23
003
0.04
0.03
-04
0.21
-0.02
004
-0.07
-0.03
013
0.01
0.11
024
008
03
0
-0.05
-0.16
003
0.04
014
003
-0.16
01
0.18
012

COMMENTS

NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
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ROW COL
38 46
38 49
38 49
38 68
8 77
38 83
38 83
38 87
38 88
38 88
38 88
38 04
39 28
39 31
39 44
38 48
3 50
39 50
39 68
39 76
3 77
39 82
39 82
39 83
38 86
40 28
40 31
40 35
40 46
40 48
40 55
40 64
40 67
40 71
40 77
40 86
40 87
40 87
40 89
41 a8
41 49
41 50
41 68
a1 71
41 75
4 79
41 80
41 84
41 g4
42 44

$/G C DSI's DETECTED IN 1RE06

LOCATION
04H +0.06
02H -0.03
04H 0.1
04H +0.06
02H +0.00
02H +0.03
04H +0.09
0SH +0.12
02H +0.12
03H +0.06
04H +0.086
02H +0.00
02H +0.06
04H +0.00
04H +0.03
04H +0.03
02H +0.00
03H +0.00
04H +0.09
04H +0.03
02H +0.00
02H +0.06
03H +0.09
03H +0.03
04H +0 09
04H +0.15
04H +0.00
04H +0.08
02H -009
04H -0.23
02H +0.06
04H +0.03
02H +0.06
02H -0.06
02H +0 .06
04H +0.03
03H +0.12
04H +0.03
02H -0.03
04H -0 06
02H -0.06
04H -0.09
04H +003
02H +0 00
03H «0 06
02H +0.00
02H -003
02H +0.20
09H +0.06
02H +0 00

TABLE 3-6 (Cont'd)

1996 1995
1RE06 VOLTS 1REO0S5 VOLTS
0.19 0.1
1.56 1.51
034 0.56
021 0.34
0.54 034
07 05
0.26 0.48
0.15 014
0.48 033
034 022
026 024
0.26 0.1
05 0.52
0.58 036
026 02
023 0.19
0.13 0.13
052 0.26
0.19 0.24
033 044
05 041
0.32 0.32
02 0.15
017 0.13
0.31 0.22
0.38 0.22
028 0.15
0.29 0.28
066 066
022 0.17
0.38 04
023 0.32
039 08
0.18 0.19
0.51 04
0.52 04
055 0.56
048 0.35
026 026
046 028
033 029
014 INR
037 036
018 026
017 017
033 03
017 0.15
052 0.38
021 018
0.15 01

CHANGE
IN VOLTS
0.09
0.05
0.22
0.13
0.2
0.21
023
0.01
0.15
0.12
0.02
0.16
-0.02
0.22
006
0.04
0
0.26
-0.05
0.11
0.08
0
0.05
0.04
0.09
0.16
013
0.01
0
0.05
0.02
-0.08
041
-0.01
0.11
0.12
0.01
0.13
0
0.18
0.04
N/
0.01
008
0
0.03
0.02
014
0.03
0.05
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COMMENTS
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW

NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
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ROW
42
42
42
42
42
42
42
42
42
42
42
42
42
43
43
43
43
43
43
43
43
43
43
43
a4
R
—
e
44
44
44
44
45
45
45
45
45
46
46
486
48
47

coL
45
45
48
50
71
71
75
76
76
81
88
90
91
64
68
69
74
76
77
77
79
79
81
87
42
43
55
55
57
72
75
85
49
74
76
77
84
41
50
50
72
71

S/G C DSI's DETECTED IN 1RE06

LOCATION
02H +0 09
04H +0.00
04H -0.09
04H -0.12
02H -0.03
04H +0.00
04H +0.03
02H +0.00
04H +0.03
02H +0.06
04H +0.09
03H +0.09
04H +0.03
04H +0.06
04H +0.03
05H +0.06
02H +003
04H +0.03
02H +0.06
04H -0.03
02H +0.00
03H +0.03
04H -0.03
04H +0.00
02H -0.03
02H -0.12
04H +0.03
OSH +0.06
06H +0.00
02H +0.09
02H +0.06
04H -0.03
02H -0.06
02H +0.09
04H +0.00
04H +0.00
02H +0.06
04H +0.08
02H -0.06
04H -0.03
02H +0.09
02H +0.09

TABLE 3-6 (Cont'd)

1996 1995
1REO6 VOLTS 1RE0S5 VOLTS
0.72 0.71
0.41 04
037 0.33
03 02
035 0.58
035 0.36
042 0.47
0.31 037
045 04
0.75 065
022 0.22
0.16 0.11
0.19 011
0.19 046
022 023
0.25 026
067 068
033 028
024 042
022 0.15
0.26 022
02 0.15
0.17 0.15
025 0.16
065 0863
034 0.29
045 04
0.16 0.18
0.16 0.25
0.14 0.13
0.54 04
019 0.18
021 0.16
042 02
03 0.25
0.25 0.22
035 0.13
0.22 02
043 05
023 0.1
0.18 02
0.13 01

CHANGE

INVOLTS

0.01
0.01
0.04
01
-0.23
-0.01
-0.05
-0.06
0.08
0.1
0
0.05
0.08
-0.27
-0.01
-0.01
-0.01
0.056
-0.18
0.07
004
0.08
0.02
0.08
0.02
0.05
0.05
-0.02
-0.08
0.01
0.14
0.01
005
022
0.05
0.03
0.22
0.02
-0.07
0.13
-0.02
003

COMMENTS
NEW

NEW
NEW

NEW

NEW

NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
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ROW coL
8 11
9 7
g 1
9 13
0 7
10 10
0 13
10 15
10 15
10 16
10 17
1 10
" 11
1M1 13
1 13
115
12 7
12 1
12 15
12 16
13 1
13 12
13 102
13 108
14 16
14 16
% 17
14 17
14 17
14 23
14 o7
15 9
15 10
15 10
15 12
15 12
15 13
15 17
15 18
15 26
6 15
16 28
16 29
16 74
16 102
17 12
17 28
17 30
17 R
17 103

LOCATION
02H +0.06
02H +0.03
02H +0.06
05H +0.06
02H +0.03
02H +0.06
05H +0.03
02H +0.03
04H +0.09
02H -0.03
02H +0.06
05H +0.06
03H +0.06
02H +0.03
05H +0.06
02H +0.15
02H +0.00
05H -0.03
02H +0.00
04H +0.09
02H +0.00
02H +0.00
05H +0.03
02H -0.03
02H +0.21
04H +0.12
02H +0.03
04H +0.00
07H +0.00
0SH +0.00
04H +0.12
02H +0.00
02H +0.12
05H +0.12
02H +0.06
05H -0.06
04H +0.06
02H +0 00
02H +0.06
02H -0.06
03H +0.09
02H +0.12
02H +0.00
02H +0.00
05H +012
02H +0.06
02H +0.09
02H +0.00
02H +0.03
02H -0.03

TABLE 3-7
S/G D DSI's DETECTED IN 1RE06

1996 1995
1REO6 VOLTS 1REO5 VOLTS
066 0.22
0.35 0.2
046 0.33
0.17 02
054 0.16
05 0.24
027 0.07
03 0.16
0.15 0.08
0.38 0.47
0.21 0.33
029 0.12
033 0.16
0.31 0.34
0.32 0.1€
037 0.15
0.28 0.14
0.21 0.11
047 0.35
027 0.18
05 045
0.18 0.12
0.34 0.32
0.31 0.39
0.22 03
0.66 0.29
0.54 04
0.21 0.2
0.28 0.18
0.33 0.22
0.24 0.2
032 0.32
048 049
0.3 017
0.35 0.33
039 03
03 029
062 0.36
041 0.34
0.36 04
0.34 013
0.38 041
0.26 0.25
0.35 0.21
0.18 03
069 051
0.22 0.21
054 027
029 037
063 06

CHANGE
INVOLTS
044
015
0.13
-0.03
0.38
0.26
02
014
0.07
-0.09
-0.12
0.17
0.17
-003
0.16
022
014
0.1
0.12
0.09
0.05
0.06
0.02
-0.08
-0.08
037
014
-0.04
01
011
0.04
0
-0.01
0.13
0.02
0.09
0.01
026
0.07
-0.04
021
-0.03
0.01
0.14
-0.12
0.18
0.01
027
-0.08
0.03

COMMENTS

NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW

NEW
NEW
NEW

NEW

NEW

NEW
NE'V
NEW
NEW
NEW
NEW

NEW
NEW
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ROW COL
17 104
17 104
17 108
18 12
18 14
18 90
18 93
18 95
18 o8
18 101
18 102
18 109
18 109
18 110
18 13
19 13
18 16
19 20
19 20
19 22
19 34
19 39
19 73
19 83
18 80
19 93
19 94
19 95
19 101
19 102
20 19
20 42
20 74
20 88
20 104
21 17
21 32
21 90
21 93
21 93
21 97
21 99
22 1"
22 13
22 14
22 28
22 31
22 36
22 42
22 74

LOCATION
02H +0.00
03H -0.03
04H +0.06
02H -0.03
02H +0.00
05H +0.00
02H +0.09
02H +0.03
02H -0.06
02H +0.00
02H +0.09
02H +0.06
05H +0.06
02H +0.12
02H +0.09
04H +0.00
02H +0.06
02H +0.00
04H +0.00
02H +0.13
02H +0.00
02H +0.12
02H +0.09
04H +0.00
02H -0.03
02H +0.00
02H +0.03
02H +0.00
03H +0.03
02H -0.09
02H +0.00
02H +0.06
02H +0.12
04H +0.00
04H +0.06
04H -0.03
02H -0.06
03H +0.03
02H +0.06
04H +0.12
02H +0.03
02H +0.03
02H +0.03
04H +003
02H +0.00
04H -009
02H +0.00
02H +0.03
03H +0.06
02H +003

TABLE 3-7 (Cont'd)

D DSI's DETECTED IN 1RE06

1996 1995
1REO6 VOLTS .1.7%5 VOLTS
0.19 048
0.52 051
0.15 013
04 0.1¢
026 01
028 032
0.21 0.21
0.77 0.89
02 0.67
013 028
047 0.52
0.58 0.58
0.256 0.19
0.36 033
0.19 02
0.55 047
0.33 0.31
029 0.16
0.38 027
046 035
025 0.24
0.57 031
02 0.19
04 0.36
043 0.48
0.31 041
0.26 04
02 0.32
0.32 049
0.52 03
0.36 0.31
0.53 0.32
022 0.17
0.29 0.13
0.17 0.18
0.36 021
0.41 022
022 0.22
0.83 0.96
0.35 0.31
0.29 045
0.27 024
0.36 024
023 01
062 004
035 028
027 023
021 048
0.59 04
048 054

CHANGE
INVOLTS
-0.29
001
0.02
021
016
-0.04
0
-0.12
-0.47
-0.15
-0.05
0
0.06
0.03
-0.01
0.08
0.02
0.13
0.11
0.1
0.01
026
001
0.04
-0.05
-0.1
-014
-0.12
-0.17
022
005
021
0.05
0.16
-0.02
0.15
0.18
0
013
004
-0.16
003
012
013
0.58
0.08
004
-027
0.18
-0.06
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COMMENTS

NEW

NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
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TABLE 3-7 (Cont'd)
S/G D DSI's DETECTED IN 1RE06
1996 1995 CHANGE
ROW COL LOCATION 1RE06 VOLTS 1REO05 VOLTS INVOLTS COMMENTS
22 74 04H -0.03 046 0.29 017 NEW
22 80 0zH +0.03 0.33 0.18 0.14
22 95 02H +0.09 024 0.27 -0.03 NEW
22 96 02H +0.09 0.11 0.52 -0.41
22 98 03H +0.06 0.1 0.29 -0.19
22 104 09H +0.03 03 0.27 0.03 NEW
23 16 07H +0.09 0.18 0.11 0.08 NEW
23 17 02H +0.00 043 0.36 0.07 NEW
23 28 02H +0.00 0.38 0.21 0.17
23 31 02H +0.15 049 0.31 0.18
23 41 02H +0.03 0.15 02 -0.05 NEW
23 41 05H -0.03 01 011 -0.01 NEW
23 42 03H +0.00 0.33 01 023 NEW
23 75 04H -0.09 02 0.37 -0.17
23 87 03H +0.09 0.34 023 0.11 NEW
23 97 03H +0.12 03 0.22 0.08 NEW
24 14 02H +0.03 0.75 043 0.32 NEW
24 14 04H +0.06 042 0.23 0.19 NEW
24 14 08H +0.15 022 0.14 0.08 NEW
24 15 02H +0.03 0.54 0.51 0.03
24 16 02H +0.06 0.3 0.3 0 NEW
24 17 04H +0.09 036 0.26 0.1 NEW
24 18 02H +0.03 05 05 0
24 18 03H +0.03 0.31 0.1¢ 0.12 NEW
24 18 04H +0.09 0.54 0.17 0.37 NEW
24 18 08H +0.00 0.36 0.36 0 NEW
24 18 07H +0.08 0.51 0.35 0.16 NEW
24 19 02H +0.06 0.29 0.2 0.09 NEW
24 38 02H -0.03 053 0.18 0.35
24 40 02H +0.00 0.33 0.1¢8 0.14 NEW
24 41 02H -0.06 0.32 018 0.13 NEW
24 87 03H +0.00 059 027 0.32 NEW
24 98 02H +0.00 0.29 0.37 -0.08
24 106 O5H +0.15 0.39 0.36 0.03 NEW
25 16 02H +0.00 0.46 0.29 0.17 NEW
25 16 05H +0.06 0.34 0.26 0.08 NEW
25 16 02H +0.03 0.45 045 0
25 18 02H +0.03 042 0.21 0.21 NEW
25 23 02H -0.03 024 0.3 -0.08 NEW
25 40 02H -0.06 0.21 0.15 0.06 NEW
25 42 02H -012 0.38 022 016 NEW
25 43 02H +0.09 0.17 014 003 NEW
25 62 02H +0.06 0.7 0.25 045 NEW
25 64 02H +0.03 0.31 1.22 -0.91
25 67 03H +0.03 0.31 033 -0.02
25 73 02H +0.03 0.82 074 0.08 PLUGGED
25 73 03H +0.00 0.81 042 039 PLUGGED
25 73 06H +0.09 017 012 005 NEW/PLUGGED
25 75 02H -0.03 07 0.71 -0.01
25 88 02H +003 143 0.76 067
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ROW
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29

coL
90

94
100
107
107
108
35
41
56
62
64
64
64
68
72
84
93
97
108
16
31
36
52
54
64
68
68
73
76
78
100
104
105
16
20

74
75
88
88
92
20
32
39
41
43
69
70
72
78

LOCATION
02H +0.00
03H -0.06
06H -0.09
02H +0.03
04H +0.03
02H +0.03
02H +0.09
02H +0.06
02H -0.03
02H +0.06
02H +0.03
03H +0.06
04H +0.03
02H +0.06
02H +0.12
02H +0.00
03H -0.03
02H +0.03
02H +0.12
02H +0.09
02H -0.12
02H +0.03
03H -0.06
02H -0.03
02H +0.06
02H +0.12
03H +0.06
02H +0.00
07H -0.086
02H -0.09
04H +0.09
03H -0.09
04H +0.03
02H +0.12
02H +0.00
02H +0.06
02H +0.00
02H -0.06
02H +0.03
03H -0.03
03H +0.09
02H +0.00
02H -0.09
02H +003
03H +003
02H +0.08
07H +0.00
02H -0.03
02H -0.06
02H -0.08

TABLE 3-7 (Cont'd)
S/G D DSI's DETECTED IN 1RE06

1996 1995
1RE06 VOLTS 1RE0S5 VOLTS
0.55 045
0.53 0.51
0.25 021
041 0.58
022 0.41
0.39 0.35
046 0.68
0.37 0.21
024 031
029 032
062 064
069 0.34
0.66 047
0.29 0.36
041 0.27
0.52 0.55
029 0.35
0.58 0.77
041 0.39
017 024
042 02
0.34 023
053 0.38
0.26 022
048 0.35
034 0.3
043 0.37
147 0.82
037 0.12
0.51 0.17
0.26 0.11
046 042
05 062
0.31 0.15
0.18 0.09
0.63 0.7
032 045
043 034
049 0.26
0.59 036
0.31 031
02 022
06 0.34
033 014
03 022
029 026
038 0.21
033 0.19
0.34 0.32
034 0.34
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CHANGE
INVOLTS
01

0.02
004
-0.17
-0.19
0.04
-0.22
0.16
-0.07
-0.03
-0.02
0.35
0.18
-0.07
014
-0.03
-0.06
-0.19
0.02
-0.07
022
0.1

015
0.04
013
004
0.06
0.65
0.25
034
0.15
004
-0.12
0.16
0.09
-0.07
-0.13
0.09
023
023

0

-0.02
026

019
0.08
003

0.15
014

0.02

0

COMMENTS

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW

NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEVY

NEW
NEW

NEW
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ROW COL
29 78
29 99
29 107
29 111
30 10
30 18
30 45
30 48
30 53
30 56
30 67
30 72
30 72
30 96
30 98
30 100
30 103
30 103
31 34
31 34
3 38
31 54
31 58
31 65
31 4|
31 7
31 71
31 A
31 72
31 82
32 17
32 22
32 40
32 53
32 87
32 96
32 97
33 30
33 30
33 34
33 34
33 34
33 38
33 94
34 19
34 62
34 62
34 67
34 93
35 19

$/G D DSI's DETECTED IN 1RE06

LOCATION
03H +0.00
03H +0.06
04H +0.06
02H +0.06
02H +0.00
03H +0.00
02H -0.06
04H -0.03
02H -0.15
02H +0.00
02H +0.00
02H -0.06
03H -0.03
02H +0.08
02H +0.09
02H +0.06
02H +0.12
03H +0.09
02H +0.12
03H +0.00
02H -0.03
03H +0.00
02H +0.03
02H +0.03
02H +0.06
03H +0.00
06H -0.03
07H +0.00
03H +0.00
02H +0.00
02H +0.06
02H -0.03
02H +0.06
03H -0.09
03H +0.03
02H +0.06
02H +0.06
04H +0.00
07H -0.03
02H +0.00
04H +0.18
05H +003
02H +0.06
02H +0.15
02H +0.03
03H +0.06
02H +0.06
08H +0.09
03H +0.12
02H +0.00

TABLE 3-7 (Cont'd)

1996 1995
1RE06 VOLTS 1RE0S VOLTS
041 014
025 0.36
0.26 0.36
032 026
023 0.38
0.38 017
027 0.1
0.58 0.31
0.31 0.17
037 015
043 0.34
0.67 026
064 0.15
037 036
034 045
041 038
0.37 024
043 045
0.21 0.21
034 0.26
0.56 023
073 061
0.18 0.21
03 023
028 013
0.21 0.21
01 0.13
0.14 0.09
0.51 0.49
053 0.72
0.51 0.19
03 017
053 0.11
05 0.36
0.38 0.21
027 0.23
0.32 0.31
0.36 0.37
026 027
034 0.17
0.18 037
024 0.11
025 0.25
05 0.5
08 062
033 0.24
0.21 025
017 012
0.38 035
044 014

CHANGE
INVOLTS
027
-0.11
-01
0.06
-0.15
022
0.16
0.27
014
022
0.09
041
048
0.01
-0.11
002
013
-0.02
0
0.08
033
012
-0.03
0.07
0.15
0
-0.03
0.05
0.02
-0.18
032
0.13
042
0.14
0.17
004
001
-0.01
-0.01
0.17
-0.19
013
0
0
018
0.09
-0 04
0.05
003
03
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COMMENTS
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW
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ROW
35

35
35
35
35
35
35
35
36
36
36
36
36
37
37
37
37
37
37
37
37
37
37
38
38
38
38
39
39
39
39
39
39
41
44

coL

19
19
23
34
44
83
88
91
39
44
73
o1
9%
17
29
31
32
85
87
90
96
100
100
32
37
75
28
55
64
64
72
82
89
94
45

S/G D DSI's DETECTED IN 1RE06

LOCATION
03H +0.03
05H +0.06
02H +0.06
03H +0.06
07H +0.15
02H +0.06
04H -0.03
04H +0.03
O5H +0.00
02H +0.09
02H +0.03
03H +0.03
02H +0.09
02H +0.03
02H -0.03
02H -0.03
02H +0.09
03H +0.09
03H +0.00
02H +0.00
02H +0.09
02H +0.06
04H +0.09
03H +0.03
04H -0.09
02H -003
07H +0.06
04H +0.06
05H -0.12
07H -0.09
02H +0.03
02H +0.03
02H -0.03
04H +0.09
02H -0.06

TABLE 3-7 (Cont'd)

1996 1995
1REO6 VOLTS 1REO5 VOLTS
05 063
0.37 01
02 0.25
0.28 012
0.21 025
023 014
037 0.31
023 04
0.39 0.18
022 0.1
03 0.31
0.31 034
053 0.55
044 045
0.21 0.18
0.54 C.14
1.58 0.98
068 054
049 045
0.87 0.66
0.28 0.22
039 0.31
0.27 037
0356 0.32
0.34 0.12
025 0.15
0.27 0.07
0.29 013
0.35 0.22
034 0.15
02 0.2
058 0.73
0.36 0.36
0.27 0.32
0.22 0.14

CHANGE
INVOLTS
-0.03
0.26
-0.05
0.16
-0.04
0.08
0.06
-0.17
0.21
0.12
-0.01
-0.03
-0.02
-0.01
002
04
06
014
0.04
0.21
0.06
0.08
-0.1
0.03
022
01
02
0.16
0.13
0.19
0
-0.14
0
-0.05
0.08
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COMMENTS
NEW

NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
NEW
NEW
NEW

NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW
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4.0

4.1

42

43

Bobbin Voltage Distributions

This section provides the voltage distributions used in the leak rate and probability of burst
calculations as well as the projected end-of-cycle 7 (EOC?7) distributions. These distributions
are provided in both tabular and graphical formats at the end of this section of the report. For
the voltage distribution graphs, the voltage values shown on the x-axis are the upper limits
for that particular bin. For example, a 0.9 volt bin would contain indications ranging from
0.81 to 0.90 volts inclusive.

EOC6 Voltage Distributions

The voltages for the DSI's detected during the 1RE06 inspection were binned in 0.1 volt
increments. The “as-found” voltage distributions used in the determination of the beginning
of cycle 7 (BOC7) distributions are shown in Tables 4-1 through 4-5 and Figures 4-1 through
4-5.

Repaired Indications

The voltage distributions for repaired indications are provided in Tables 4-1 through 4-5 and
Figures 4-6 through 4-10. The repaired indications category includes indications in tubes
which were repaired for reasons other than ODSCC at the TSP's. A total of 10 DSI's were
removed from service during IRE06. Only one of these indications, however, was removed
from service due to ODSCC at the support plate. The other nine indications were removed
from service due to other reasons,

DSI's Left In Service

The voltage distributions for the DSI's which were left in service are shown in Tables 4-1
through 4-5 and Figures 4-11 through 4-16. This distribution includes the DSI's detected
during the 1RE06 inspection (Section 4.1) less the repaired indications (Section 4.2)

The Generic Letter also requires that the distribution of the DSI’s which were left in service
and were also confirmed by RPC to be crack-like or were not inspected with RPC be provided
in this report. These distributions are provided in Tables 4-1 through 4-5 and Figures 4-16
through 4-20. Since all of the DSI’s greater than 1.0 volt were inspected with RPC, no
indications greater than 1.0 volt are included in this distribution.
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4.4

4.5

BOC7 Voltage Distributions

To determine the BOC7 voltage distributions, the EOC6 as found distributions were adjusted
to account for the probability of detection (POD) and the tubes which were removed from
service. The POD is a ratio of the indications detected to the total number of indications
present. The POD, thus, accounts for those indications which may not have been detected
during the bobbin inspection. In accordance with the Generic Letter, a POD of 0.6 was used
in the determination of the BOC7 voltage distribution. The number of indications in each of
the EOC6 as found voltage bins was divided by the POD of 0.6 to give the total number of
indications assumed to be present. This number was then reduced by the number of

indications which were removed from service. This relationship is shown as Equation 4-1
below.

Neocs -

Boc?” R d
POD epaire

Eq. 4-1

The number of indications being repaired includes those indications in tubes which are being
repaired for other reasons such as top-of-tubesheet degradation. The resulting BOC7
distributions are shown in Tables 4-1 through 4-5 and Figures 4-21 through 4-25.

Voltage Growth Distributions

As discussed in Section 3.2, an analysis was performed to determine the growth of the DSI’s
for Cycle 6. In accordance with the Generic Letter, voltage growth rates were only evaluated
for those intersections at which bobbin indications could be identified at both the 1RE0S and
IRE06 inspections. The actual growth values were divided by the Cycle 6 operating interval
of 1.059 EFPY to obtain growth values in terms of delta volts per EFPY. These corrected
growth values were then binned in 0.1 volt increments. For the purposes of the tube integrity
calculations, the negative growth values were included as zero growth rates as required by the

Generic Letter. These growth distributions are shown in Table 4-6 and Figures 4-26 through
4-30.

Since some of the steam generators had less than 200 indications for use in the growth
distribution, a conservative bounding distribution was used for the tube integrity calculations.
This bounding distribution was applied to all four generators in lieu of using generato;-
specific growth distributions. In order to develop a bounding distribution, the growth
distributions for each steam generator must be put into a format which will allow comparisons
among the steam generators. For this reason, the growth distribution for each steam generator
was put into a cumulative percent format. The cumulative percent growth values are shown
in Table 4-6. These values correspond to the percentage of indications which have voltages
less than or equal to the voltage associated with a particular bin. Therefore, for a particular
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4.6

4.7

voltage bin, the steam generator with the lowest cumulative percent would have the highest
percentage of indications showing growth greater than that particular voltage. For each
voltage bin, the bounding distribution incorporates the lowest cumulative percent among the
four steam generators. The bounding growth distribution is shown in Table 4-6 and Figure
4-31.

NDE Uncertainty Distributions

NDE uncertainties must be taken into account when projecting the end-of-cycle voltages for
the next operating cycle. The NDE uncertainties used in the calculations of the EOC7
voltages are described in Reference 7.1. The acquisition uncertainty was sampled from a
normal distribution with a mean of zero, a standard deviation of 7%, and a cutoff limit of
15%. This 15% limit is based on the use of the probe wear standard and the fact that probes
are replaced when the voltage measurements on the probe wear standard differ by more than
15% compared to the measurement when the probe was new. The analyst uncertainty was
sampled from a normal distribution with a mean of zero, a standard deviation of 10.3%, and
no cutoff limit. These uncertainty distributions are provided in Table 4-7 and Figure 4-32.

Projected EOC7 Voltage Distributions

The EOC7 voltage distributions were obtained by applying a monte carlo sampling process
to the BOC7 voltages. This process randomly assigns uncertainty values and a growth value
to each of the BOC7 indications. Since the growth distribution derived in Section 4.5 is in
terms of delta volts per EFPY, the growth values from this distribution must be corrected for
the expected length of Cycle 7. Theref: - the growth values are multiplied by the expected
cycle length of 1.353 EFPY. This random sampling process was performed for each BOC7
indication in the steam generator resulting in an EOC7 voltage for each BOC7 indication.
Each sampling of all of the BOC7 indications in a steam generator is called a ‘trial’. Many
trials were performed and the resulting EOC7 voltages were binned in 0.1 volt increments.
The resulting bin values were then divided by the number of trials which were performed to
obtain the average number of EOC7 indications per trial in each voltage bin. The projected
EOC7 voltage distributions shown in Table 4-8 and Figures 4-33 through 4-37 are based on
1 x 10° trials.
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Table 4-1
EOC6 And BGC7 Voltage Distributions For S/G A

DSI's Returned To Service
Voltage [ EOC6 | With 0.6 POD Crack-Like or
Bin As Found Applied Plugged | BOC7 |Not Insp w/ RPC Total
0-0. 5.0 # 50 3 3
0.11-0.2 23 38.3 0 38.3 23 23
021-0.3 29 48.3 0 48 3 29 29
0.31-04 44 73.3 0 3.3 43 44
0.41-05 26 433 0 433 26 26
0.51-06 24 40.0 0 40.0 24 24
061-0.7 13 21.7 0 21.7 13 13
[0.71-0.8 2 33 0 33 2 2
081-09 4 6.7 0 67 4 4
0.91-1.0 3 50 0 5.0 3 3
1.01-1.1 0 o0 0 0.0 0 0
11112 0 0.0 0 00 0 0
1.21-1.3 0 0.0 0 0.0 0 0
1.31-14 0 0.0 0 0.0 0 0
14115 0 0.0 0 0.0 0 0
1.51-16 0 0.0 0 0.0 ( 0
>1.6 0 0.0 0 0.0 0 0
Total 171 2650 0 | 2880 1 110 771
Table 4-2
EOC6 And BOC7 Voltage Distributions For S/G B
DS1's Returned To Service
Voltage | EOCE& | With 0.6 POD Crack-Like or
Bin As Found Applied Plugged | BOC7 |[NotInsp w/ RPC Total
L2 K B T S S 3 T ~7
0.11-0.2 16 26.7 1 257 15 15
0.21-0.3 35 58.3 0 58.3 k1] 35
031-04 25 417 1 407 24 24
0.41-05 19 31.7 0 31.7 18 19
051-06 16 26.7 0 26.7 16 16
061-0.7 5 8.3 0 83 5 5
0.71-08 5 83 0 8.3 5 5
[081-0.9 1 17 0 17 1 1
091-1.0 2 9.3 0 3.9 2 2
1.01-1.1 0 00 0 0.0 0 0
1.11-1.2 0 00 0 0.0 0 0
1.21-1.3 0 00 0 00 0 0
131-14 0 0.0 0 0.0 0 0
141-15 1 1.4 1 0.7 0 0
156116 0 00 0 0.0 0 0
>16 0 00 0 0.0 0 0
Total Tad 2083 3 2053 122 122
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Table 4-3

EOC6 And BOC?7 Voltage Distributions For S/G C

[ DSI's Returned To Service
Voltage | EOC6 | WIth 0. Crack-Like or
Bin As Found Applied Plugged | BOC7 |Not Insp w/ RPC Total
0-0. ‘1?6 %g" 00 0 0
[011-02 98 163.3 0 163 3 98 98
02103 113 188 3 2 186 3 111 111
03104 94 156.7 1 155.7 93 93
04105 64 1067 0 106.7 64 64
0.51-06 24 400 0 40.0 24 24
06107 21 35.0 1 340 20 20
071-08 i5 250 0 250 15 15
08109 ) 15.0 0 150 9 E
0.91-1.0 2 3.3 0 3.3 | 2
1.01-1.1 0 00 0 0.0 0 0
1.11-1.2 0 0.0 0 00 0 0
12113 0 00 0 00 0 0
131-14 1 1.7 0 17 0 1
14115 0 00 0 00 0 0
15116 1 17 0 1.7 0 1
>1.6 0 0.0 0 0.0 0 0
Total 447 736.7 s 7327 | 436 438
Table 4-4
EOC6 And BOC7 Voltage Distributions For S/G D
DSI's Returned To Service
Voltage | EOCE& | With 0.6 POD Crack-Like or
Bin As Found Applied Plugged | BOC7 |[Not Insp w/ RPC Total
0.0-01 3 50 ‘%!’ B0 3 3
0.11-02 27 450 1 44 0 26 26
021-0.3 78 130.0 0 130.0 78 78
031-04 79 1317 0 131.7 79 79
041-05 40 66.7 0 66 7 40 40
05106 32 533 0 533 32 32
061-0.7 15 250 0 250 15 15
071-08 4 67 0 6.7 4 4
08109 4 67 2 47 2 2
091-10 0 00 0 00 0 0
1.01-1.1 0 00 0 00 0 0
11112 0 00 0 00 0 0
12113 0 00 0 00 0 0
13114 0 00 0 00 0 0
14115 2 33 0 33 0 2
15116 1 17 0 17 0 1
>16 0 00 0 00 0 0
Total 285 4750 3 4720 279 282

e ——
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Table 4-5
EOC6 And BOC7 Voltage Distributions For All S/G's Combined

[ DSI's Returned To Service ]
Voltage | EOCE | With 0.6 POD Crack-Like or
Bin As Found Applied Plugged | BOC7 |Not Insp w/ RPC Total
T 50 5 A - ——
0.11-0.2 164 ~273.3 2 2713 162 162
02103 255 4250 2 4230 253 253
0.31-04 242 4033 2 4013 239 240
041-05 149 248 3 0 248 3 149 149
051-06 g6 160.0 0 160.0 96 96
061-0.7 54 900 1 890 53 53
0.71-0.8 26 433 0 433 26 26
0.81-0.9 18 300 2 28.0 16 16
09110 7 1.7 0 11.7 7 7
1.01-1.1 0 0.0 0 0.0 0 0
1.41-1.2 0 0.0 0 0.0 0 0
121-13 0 00 0 0.0 0 0
1.31-14 i 1.7 0 17 0 1
14115 3 50 1 40 0 2
15116 2 33 0 33 0 2
>16 0 00 0 0.0 0 0
": otal 1023 1705.0 10 1 1007 1013

P:age 350165
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Table 4-6
Voltage Growth Distributions
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Voltage Growth Number of Indications Cumulative Percent )
Per EFPY A B —C D B C D [Bounding |
<=0, BE 30 [ 173 | 94 | 400 [ 240 | 05 T 10 270+
0.01-0.1 48 34 51.2 79.7 61.1 512
0.11-02 33 36 80.0 93.8 86.0 80.0
0.21-0.3 15 13 19 90.4 98.2 926 904
031-04 - 9 5 14 97.6 993 975 87.5
041-05 1 2 2 3 892 €98 986 98.6
051-06 0 0 0 2 89.2 998 99.3 99.2
061-0.7 1 1 0 2 1000 | 998 | 100.0 99.8
0.71-0.8 0 0 0 0 1000 | 998 | 100.0 998
081-0.9 0 0 0 0 1000 | 998 | 100.0 998
091-1.0 0 0 1 0 100.0 | 1000 | 100.0 100.0
1.01-1.1 0 0 0 0 1000 | 100.0 | 100.0 100.0
1.11-1.2 0 0 0 0 100.0 | 100.0 | 100.0 100.0
121-1.3 0 0 0 0 100.0 | 1000 | 100.0 100.0
131-14 0 0 0 0 100.0 | 100.0 | 100.0 100.0
141-15 0 0 0 0 1000 | 100.0 | 100.0 100.0
>15 0 0 0 0 1000 [ 100.0 | 100.0 100.0
Total 70| 125 | 438 | 285




Table 4-7
NDE Uncertainty Values

Acquisition Uncertainty

“Percent “Cumulative ]
Variation ‘Probabil
-15.0% 0.01606 |
-14.0% 002275 |
13.0% 0.03165
12.0% 0.04324
-11.0% 0.05804 |
-10.0% 0.07656 |
-9.0% 0.09927
8.0% 0.12655
~7.0% 0 15866
6 .0% 019568
5.0% 0.23753
4.0% 0.28385
-3.0% 033412
[ 2.0% 038755
1.0% 044320
0.0% 0.50000
1.0% 0.55680
2 0% 061245 |
3.0% 0.66588
4.0% 071615 |
50% 0.76247 |
6.0% 0.80432
7.0% 084134
8.0% 087345
9.0% 090073 |
10.0% 0.92344
11.0% 094196
12.0% 095676
13.0% 096835
14.0% 097725 |
15.0% 0 98394
>15.0% 1.00000

Std Deviation = 7.0%
Mean = 0.0%
Cutoff = +/- 15.0%

Analyst Uncertainty
Percent umulative
Variation Probabil
— %0000
-38.0% 0.00011
-36.0% 0.00024
-34 0% 0.00048
-32.0% 0.00095
-30.0% 0.00179
-28.0% 0.00328
-26.0% 0.00580
-24 0% 0.00990
-22.0% 0.01634
-20.0% 002608
-18.0% 004027
-16.0% 0.06016
-140% 0.08704
-12 0% 0.12200
-10.0% 0.16581
-8.0% 021667
-6.0% 0.28011
-4 0% 0.34888
-2.0% 0.42302
0.0% 0.50000
2.0% 057698
4.0% 065112
6.0% 071989
8.0% 0.78133
10.0% 083419
12.0% 087800 |
| 140% 0.91296
16.0% 093984
18.0% 095973
20.0% 097362
22.0% 0.98366
24.0% 0.99010
26.0% 0.99420
28 0% 099672
30.0% 0.99821
32.0% 0.99905
34.0% 099952
36.0% 099976
38.0% 0.99989
40 0% 099995
Std Deviation = 10.3%
Mean = 0.0%
No Cutoff
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Table 4-8
Projected EOC7 Voltage Distributions

Voitage rojected No. Of indications
Bin SIGA | SIGB | SIGC | S/IGD | Total |
011-02| 68 35 224 | 76 40 3
021-03 ] 165 162 | 758 332 | 1446
031-04 | 340 28.2 111.2 67.3 240.7 |
04105 | 442 330 1265 818 2855
051-0€ ! 450 33.0 1120 | 799 2609
(06707 408 279 804<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>