March 9, 2004

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of ) Docket No. 50-328
Tennessee Valley Authority )

SEQUOYAH NUCLEAR PLANT (SQN) - UNIT 2 - UNIT 2 CYCLE 12
(U2C12) 90-DAY STEAM GENERATOR REPORT FOR VOLTAGE-BASED
ALTERNATE REPAIR CRITERIA

In accordance with SQON Unit 2 License Condition

2.C.(8) (b), and NRC Generic Letter (GL) 95-05,
Attachment 1, Section 6.b, TVA is providing the 90-day
steam generator report. The report contains results of
voltage-based repair criteria that were applied during
the U2C12 refueling outage steam generator inspections
(end of cycle 12 operation). The voltage-based repair
criteria are for axial outside diameter stress corrosion
cracking (ODSCC) at tube support plate intersections.
The report contains a condition monitoring assessment
that demonstrates that the Generic Letter 95-05
acceptance criteria are satisfied at the end of the Unit
2 operation cycle 12 and an operational assessment that
demonstrates that the GL 95-05 acceptance criteria is
expected to continue to be satisfied throughout Unit 2
cycle 13.

This letter does not contain TVA commitments. If you
have any questions, please call me at (423) 843-7170 or
J. D. Smith at (423) 843-6672.

Sincerely,

Original signed by:

Pedro Salas
Licensing and Industry Affairs Manager
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Glossary of Acronyms

BOC Beginning of operation cycle. The current inspection is just prior to BOC-13.

EOC End of operation cycle. The current inspection is at EOC-12. The prior
inspection results are from EOC-11. The end of the next cycle is EOC-13.

POD Probability of detection. This value is set equal to 0.60 for the GL-95-05
predictive analysis for the condition of the steam generators at the end of the
next cycle.

ODSCC Outside diameter stress corrosion cracking.

SG Steam Generator identifier. Specifically SG 1, SG 2, SG 3 and SG 4.

TSP Tube support plate. The Generic letter 95-05 Alternate Repair Criterion
applies to ODSCC in the tubes at the TSPs.




SG-SGDA-03-55, Rev. 0
Page 4 of 95

1.0 Introduction

Sequoyah Unit 2 completed the twelfth cycle of operation and subsequent steam
generator tube inspection in November 2003. Axial ODSCC has been confirmed within
the TSP regions of the steam generators and is a current degradation mechanism at
Sequoyah Unit 2. The alternate repair criterion (ARC) defined in NRC Generic Letter 95-
05 (Reference 1) has been implemented at Sequoyah Unit 2 for several operational
cycles (References 2, 3, 4, 5, 6).

This report provides a condition monitoring assessment that demonstrates that the GL
95-05 acceptance criteria are satisfied at the end of operational cycle 12 (EOC-12), and
an operational assessment that demonstrates that the GL-95-05 acceptance criteria is
expected to continue to be satisfied throughout operational cycle 13.

The operation cycle just completed, cycle 12, was 501.6 Effective Full Power Days
(EFPD). The next cycle, cycle 13, is estimated to be 498.0 EFPD (Reference 7).
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2.0 Summary and Conclusions

Bobbin voltage indications of ODSCC at the tube support plates were detected and
measured in all four steam generators. Based on this voltage distribution, using the
methodology of References 1 and 8 and the correlation data of Reference 9, a condition
monitoring evaluation including the computation of the probability of tube burst (POB)
and the amount of leakage predicted for steam line break conditions at EOC-12 was
performed. The acceptance criteria on POB and leakage are satisfied with significant
margin. The number of indications detected was greater than predicted in the three SGs
with the smailer number of indications, and the number of indications detected was less
than predicted in the SG with the largest number of indications. The total number of
indications was conservatively predicted. One large voltage indication of 9.76 volts in
SG 3 exceeded the predicted maximum voltage. The maximum was conservatively
predicted in the other three SGs. The probability of burst computed for all SGs was
greater than the prediction, but still below the allowable value. This is due in large
measure to the change in burst correlation used in the current analysis from the
correlation used in the prediction. The leakage was conservatively predicted. The
leakage results remain well within allowable limits.

For each indication detected, the change in voltage from the previous inspection was
determined by historical review. The apparent growth rate per EFPY was determined for
each steam generator, and was not significantly different from the apparent growth
during cycle 11 except for the long tail caused by the growth of the 9.76 volt indication.
Since there were not significant differences in the voltage growth rates among the
steam generators, except for the tail due to the one large indication, a bounding growth
rate was selected to be used for all SGs which envelopes the growth used for the
predictions for cycle 12 and the growth measured in cycle 12 for the operational
assessment prediction for EOC-13. The prediction of the POB and leakage at steam
line break conditions at EOC-13 was performed. The results indicate that the
acceptance criteria of Reference 1 on POB and leakage at EOC-13 will continue to be
satisfied.
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EOC-12 Inspection Results
3.1 Voitage Distributions at EOC-12

A summary of eddy current signal voltage distributions at the drilled support
plates for all steam generators is shown in Tables 3.1 through 3.4 for steam
generators 1 through 4 respectively. The full EOC-12 indication list is provided in
Appendix A. These tables show the number of indications in each voltage range
detected at EOC-12, and the number of indications removed from service due to
tube repairs for any reason. The number of indications that remain in service for
cycle 13 is the difference between the number detected and the ones removed
from service. No tubes were unplugged with the intent to return them to service
after inspection.

The summary of all four-steam generators shows the following:

e A total of 1545 bobbin signals were identified as TSP indications during the
inspection which were called DSls.

e Of the 1545 DSis, six (6) were equal to or greater than 2 volts.

¢ The tubes with indications greater than 2 volts were plugged due to ODSCC
at the support plates.

e 26 other indications were plugged preventatively or for reasons other than
ODSCC at the support plates.

Figures 3.1 through 3.4 show the voltage distribution of indications returned to
service. Figure 3.5 shows the voltage distribution of the indications repaired.
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Table 3.1
EOC-12 Inspection Results for SG 1
In Service RPC
CY 12 RPC RPC Returned to | Confirmed or Not
Voltage (Indications| RPC Not Not (Indications| Service Tested

Bin In Service |Confirmed| Confirmed | Tested CY 13 CY 13
0.1 0 0 0
0.2 9 9 9 9
0.3 38 1 37 38 37
04 39 3 36 39 39
0.5 47 1 46 47 46
0.6 34 3 1 30 34 33
0.7 24 1 23 24 23
0.8 16 1 3 12 16 13
0.9 12 3 0 9 12 12

1 10 1 1 8 10 9
1.1 6 4 2 6 4
1.2 3 3 3 3
1.3 2 1 1 2 1
14 2 1 1 2 1
1.5 1 1 1 1
16 2 2 1 1
1.7 1 1 1 1
1.8 0 0
1.9 1 1 1

2 0 0
2.1 0 0
2.2 0 0
2.3 0 0
2.4 0 0
2.5 0 0

TOTAL 247 24 13 210 246 233
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Table 3.2
EOC-12 Inspection Results for SG 2
In Service RPC
CY 12 RPC RPC Returned to| Confirmed or Not
Voltage {Indications| RPC Not Not |Indications| Service Tested
Bin | In Service |Confirmed| Confirmed | Tested CY 13 CY13
0.1 0 0 0
0.2 8 2 6 8 8
0.3 30 30 29 29
0.4 51 3 48 50 50
0.5 42 1 41 42 41
0.6 3 1 30 30 30
0.7 24 2 1 21 24 23
0.8 20 1 1 18 20 19
0.9 15 1 14 15 14
1 7 1 6 7 6
1.1 5 4 1 5 4
1.2 8 6 2 8 6
1.3 4 3 1 4 3
1.4 2 2 2 2
1.5 2 1 1 2 1
1.6 2 2 1 1
1.7 0 0
1.8 0 0
1.9 1 1 1
2 0 0
TOTAL 252 27 11 214 248 237
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Table 3.3
EOC-12 Inspection Results for SG 3
In Service RPC
cY 12 RPC RPC Returned to | Confirmed or Not
Voltage jIndications] RPC Not Not |Indications| Service Tested
Bin In Service |{Confirmed!| Confirmed | Tested CY 13 CY 13
0.1 0 0 0
0.2 13 13 13 13
0.3 28 28 28 28
0.4 51 3 48 51 51
0.5 34 1 33 34 34
0.6 29 29 29 29
0.7 38 3 2 33 37 35
0.8 28 1 2 25 28 26
0.9 27 1 1 25 27 26
1 9 1 8 9 9
1.1 12 10 2 12 10
1.2 12 10 2 12 10
1.3 9 7 2 9 7
1.4 4 2 2 4 2
1.5 5 4 1 5 4
1.6 2 2 2 2
1.7 1 1 1 1
1.8 1 1 0
1.9 0 0
2 0 0
2.1 1 1 0
2.2 1 1 0
2.3 0 0
2.4 0 0
2.5 1 1 0
9.76 1 1 0
TOTAL 307 51 14 242 301 287
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Table 3.4
EOC-12 Inspection Results for SG 4
In Service RPC
CY 12 RPC RPC Returned to Confirmed or Not
Voltage|Indications] RPC Not Not |Indications| Service Tested
Bin | In Service |Confirmed|Confirmed|Tested| Repaired CY 13 CY 13
0.1 0 0
0.2 11 11 1 10 10
0.3 73 1 72 1 72 71
04 129 2 127 2 127 127
0.5 124 1 2 121 3 121 119
0.6 92 3 2 87 1 91 89
0.7 84 3 1 80 84 83
0.8 77 6 1 70 3 74 73
0.9 52 1 51 52 52
1 36 9 27 1 35 35
1.1 20 19 1 20 19
1.2 17 17 2 15 15
1.3 7 7 1 6 6
1.4 5 5 1 4 4
15 6 6 2 4 4
16 2 2 2 2
17 1 1 1 1
1.8 1 1 1 0
1.9 0 0
2 0 0
2.5 1 1 1 0
3.55 1 1 1 0
TOTAL 739 85 8 646 21 718 710
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Figure 3.1

BOC-13 Indications Returned to Service Voltage Distribution,
SG 1
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Figure 3.2

BOC-13 Indications Returned to Service Voltage Distribution,
SG 2
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Figure 3.3
BOC-13 Indications Returned to Service Voltage Distribution,
SG3
60
55 +—
50 - All Returned
to Service
45 -
Conf. Or not

40 tested

w
6,
I

Number of Indications
N w
3 o
| I

N
o

15 +

10 -

0.1 0.5 0.9 1.3 1.7



Number of Indications

SG-SGDA-03-55, Rev. 0
Page 14 of 95

Figure 3.4
BOC-13 Indications Returned to Service Voltage Distribution,
SG4
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EOC-12 Plugged Indications Voltage Distribution,

All SGs
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3.2 Voltage Growth Rates for Cycle 12

The voltage growth for each indication detected at EOC-12 was determined by

identifying the corresponding voltage at the previous inspection, EOC-11. The

following process was used to determine the EOC-11 voltage:

¢ If the indication was called a DSI at EOC-11, then the reported voltage is
used.

e If the indication was not called a DSI at EOC-11, then a re-evaluation of the
historical data of the corresponding EOC-11 inspection result was made.

o If the re-evaluation of the historical data did not detect an indication, then the
previous cycle voltage was assumed to be 0.0 volts.

The distribution of voltage differences over the entire 501.6 EFPD cycle is shown
in Table 3.5 for all four steam generators. A comparison of the growth rates for
each steam generator on an EFPY basis is determined by dividing by the EFPY
of Cycle 12. This comparison is shown in Figure 3.6a in the range of volts per
EFPY <1.0 in order to see the small differences. The extended tail of the growth
for SG3 and SG4 due to the two largest voltage indications is shown in Figure
3.6b Also shown in Figures 3.6a and b is the Cycle 12 bounding curve, which
bounds the growth for all four steam generators.
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Number of Indications
Voltage Bin SG1 SG 2 SG 3 SG4
-0.5 or less 2 8 2
04 1 2 3 3
-0.3 4 1 10 7
-0.2 13 3 23 17
-0.1 16 19 31 53
0 49 42 60 170
0.1 71 82 64 234
0.2 49 56 47 130
0.3 23 22 25 71
0.4 9 11 17 28
0.5 4 6 7 12
0.6 2 1 5 6
0.7 3 6 1 3
0.8 1
0.9 1 1
1 1 1
1.1 1 1
1.3 1
1.7 1
2.7 1
7.8 1
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Figure 3.6a
Cycle 12 Growth, Volts per EFPY < 1.0
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Figure 3.6b
Cycle 12 Growth Tail
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The voltage growth rates in volts per EFPY for all of the steam generators are
shown in Table 3.6. The average growth rate is developed by computing the
average voltage of all indications in a specific SG at BOC-12 and the average
voltage of all indications in the same SG at EOC-12. The difference divided by
the average at BOC-12 divided by the EFPY of cycle 12 times 100 is the average
percent growth per EFPY. The one high voltage growth (change from 1.98 volts
to 9.76 volts) indication in SG 3 results in an extended tail to the growth data.
This will be addressed in Section 4.
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Average and 95" Percentile
Cycle 12 Growth Rates per EFPY

SG-SGDA-03-55, Rev. 0
Page 20 of 95

Average
BOC Percent 95" Percentile
Steam Average Voltage Voltage Growth Voltage Growth per
Generator | Growth in Cycle 12 | Average per EFPY EFPY in Cycle 12

1 0.064 0.485 9.6% 0.276

2 0.096 0.472 14.8% 0.315

3 0.070 0.617 8.3% 0.326

4 0.071 0.529 9.8 % 0.255
CY 12 i i i 0.328

Bound
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4.0 Comparison of Predicted and Measured Voltage Distributions at EOC-12
41 Comparison of Voltage Distributions

The voltage distribution measured at EOC-12 is compared to the voltage
distribution predicted in Reference 6 for each steam generator in Figures 4.1
through 4.4. Steam generators SG1, SG2, and SG3 have more indications than
predicted. Steam generator SG4, the SG with the largest number of indications
has less than predicted. In all steam generators except SG 3, the maximum
measured voltage is lower than the prediction.

Figure 4.1

EOC-12 Measured vs. Predicted Voltage Distribution, SG 1
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Figure 4.3
EOC-12 Measured vs. Predicted Voltage Distribution, SG 3

A Predicted
M Measured

w
()]

Number of Indications
w
o

N
Q
|

15

10 -




Number of Indications

SG-SGDA-03-565, Rev. 0
Page 24 of 95

Figure 4.4
EOC-12 Measured vs. Predicted Voltage Distribution, SG 4
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4.2 Comparison of Voltage Growth Distributions

The voltage growth distributions developed in Section 3.2 for Cycle 12, are
compared with the corresponding growth distributions developed based on Cycle
11 data and used for the predictions of Cycle 12 (Reference 6). This comparison
is shown in Figures 4.5 through 4.8. The voltage tail of the Cycle 12 Bound
(growth >1.0 volts per EFPY which extends to 5.7volts per EFPY) is not shown in
order that the differences can be seen more clearly.
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Figure 4.5

Sequoyah Unit 2 Voltage Growth Per EFPY, SG1
<1.0 Volts | EFPY
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For steam generator 1, the cycle 12 bounding curve will be used as a bounding
curve. The long tail caused by the one large voltage growth indication of SG 3
will be included in the growth curves for all SGs.
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Figure 4.6

Sequoyah Unit 2 Voltage Growth Per EFPY, SG2
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For steam generator 2, the cycle 12 bounding curve will be used as a bounding
curve. The long tail caused by the one large voltage growth indication of SG 3
will be included in the growth curves for all SGs.
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Figure 4.7
Sequoyah Unit 2 Voltage Growth Per EFPY, SG3
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For steam generator 3, the cycle 12 bounding curve will be used as a bounding
curve. The long tail caused by the one large voltage growth indication of SG 3
will be included in the growth curves for all SGs.
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Figure 4.8
Sequoyah Unit 2 Voltage Growth Per EFPY, SG4
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For steam generator 4, the cycle 12 bounding curve will be used as a bounding
curve. The long tail caused by the one large voltage growth indication of SG 3
will be included in the growth curves for all SGs.
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5.0 Analysis Methods and Data Base for ARC Correlations

A Monte Carlo based computer program was used to perform the calculations
prescribed in GL 95-05 (Reference 1). The methodology for predicting the EOC voltage
distribution and computing the probability of burst and leakage at accident conditions is
based on the Westinghouse Topical Report, WCAP-14277, Revision 1 (Reference 8)
supplemented by recent changes in the leakage computation process, discussed in
Reference 10 as amended in Reference 11. The EOC voltage distribution, probability of
burst and the leakage are computed using the CYCLESIM3.1 program, Reference 12,
which has been revised to incorporate the changes recommended by Reference 10 for
7/8 inch tubes.

The predictions for EOC-12 recorded in Reference 6 used the tube burst and leakage
correlations of Addendum 4 to EPRI Report NP-7480-L modified according to
References 10 and 11. Both the condition monitoring assessment for EOC-12, and the
operational assessment predicting the EOC-13 voltage distribution are performed using
the Addendum 5§ database (Reference 9). The leakage correlation for 2560 psi is used
for the condition monitoring assessment. Since Sequoyah Unit 2 can now take credit for
PORYV actuation, the operational assessment is performed using the leakage correlation
for 2405 psi (Reference 7). The specific parameters used in the correlations are
provided in Sections 5.1 through 5.4.

5.1  Tube Material Properties

The tube material properties are provided in Reference 8 for 7/8 inch diameter
tubes at 650F. The parameters used in the analysis are the flow stress mean of
68.78 ksi and the flow stress standard deviation of 3.1725 ksi.

5.2 Burst Correlation

The burst pressure, Pg, is normalized to a material with a flow stress of 68.78 ksi
that is the mean of the 7/8 inch tube data appropriate for Sequoyah Unit 2. The
Addendum 5 data taken from Reference 9 and given in Table 5.1 will be used for
condition monitoring and operational assessment calculations.
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Table 5.1
Effect of Addendum 5 Changes on the 7/8" Tube
Burst Pressure vs. Bobbin Amplitude Correlation
P, =a,+a,log(Volts)
Data Used in
Addendum 5 Previous New / Old
Parameter Database Assessment Ratio
Intercept, a0 7.4934 7.55184 0.992
Slope, a, -2.3775 -2.39285 0.994
r 79.19% 82.0% 0.966
Std. Dev., o, 0.8861 0.82802 1.070
Mean Log(V) 0.2920 0.28921
SS of Log(V) 50.2333 50.6409
N (data pairs) 97 95
Structural Limit (2560 psi) 767V 8.78V 0.874
Structural Limit (2405 psi) 962V 11.00V 0.875
p Value for a, @ 1.88x10734 1.1x107® 171.0
Reference oy 68.78 ksi ®
Notes: (1) Values reported correspond applying a safety factor of 1.4 on the
differential pressure associated with a postulated SLB event.
(2) Numerical values are reported only to demonstrate value relative to
0.05.
(3) This is the flow stress value to which all data was normalized prior
to performing the regression analysis.

5.3 Leak Rate Correlation

The leak rate criterion is given in terms of gallons per minute condensed at room
temperature. The correlation formula provides leak rate in liter per hour. In order
to obtain gallons per minute condensed at room temperature the leak rate Q in
the correlation equation must be multiplied by the conversion factor 0.004403.
The leakage correlation for 2560 psi is used for the condition monitoring
assessment. Since Sequoyah Unit 2 can now take credit for PORV actuation, the
operational assessment is performed using the leakage correlation for 2405 psi
(Reference 7).

The process for computing the leakage using the correlation for 2560 psi has
been revised as explained in Reference 10, (and accepted by NRC in Reference
11). The new procedure essentially results in the following implementation:
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Step 1: Simulate the leakage in a given Monte Carlo trial using the correlation
data of Table 5.2

Step 2: If in the above simulation, the slope of the correlation (with uncertainty)
is less than or equal to zero, then the regression should proceed as if no
correlation between voltage and leak rate exists. Specifically, using a zero
slope, and the mean value and the standard deviation of the population of leak
rates, which are computed from the correlation parameters.

Table 5.2
Effect of Addendum 5 Changes on the 7/8” Tubes Leak Rate vs. Bobbin
Amplitude Correlation (2560 psi)

0=1 O[b3 +b, log(Volts))
Data Used in
Addendum 5 Previous New / Old
Parameter Database Value | Assessment Ratio
Intercept, b3 -0.06910 -0.214066 0.323
Slope, b4 0.7170 0.754874 0.950
Residuals, Ogpor (bs) 0.8108 0.834438 0.972
Data Pairs, N 29 30
Mean of Log(V) 1.1035 1.14003
SS of Log(V) 2.7841 2.57620
p Value for by 7.6% 7.9% 0.962

To compute the leakage using the correlation for 2405 psi, the correlation data of
Table 5.3 is used directly.
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Table 5.3
Addendum 5 Data for the 7/8” Tubes
Leak Rate vs. Bobbin Amplitude Correlation (2405 psi)

0=1 0[b3 +b, log(Volts)]
Parameter Addendum 5 Database Value
Intercept, b; -0.56348
Slope, b4 0.9699
Residuals, Ogror (bs) 0.7728
Data Pairs, N 29
Mean of Log(V) 1.1035
SS of Log(V) 2.7841
p Value for by 2.3%

5.4 Probability of Leak Correlation

The probability of leak as a function of indication voltage is revised in Reference
9. The parameters of Addendum 5 as shown in Table 5.4 will be used for
condition monitoring and operational assessment calculations. In the Monte
Carlo analysis leakage is quantified only if the indication is computed to be
leaking, based on the probability of leak correlation.
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Table 5.4
Effect of Addendum 5 Data on the 7/8” Tube
Probability of Leak Correlation
1
Pr(Leak) = | 1 g 1or+by log(Volis)]
Database Used in
Addendum 5 Previous New / Old

Parameter Database Assessment Ratio

Intercept, B4 -5.1017 -4.15642 1.227

Slope, B2 7.3483 4.11275 1.787

Vi @ 1.3742 0.59110 2.325

Vi -1.7365 -0.52488 3.308

Va2 2.6428 0.53648 4.926

DoF*? 115 141

Deviance 30.21 81.83 0.369

MSE 0.267 0.589 0.453

Pearson SD 57.9% 74.7% 0.775
Notes: (1) Parameters Vj are elements of the covariance matrix of the

coefficients, B;, of the regression equation.
(2) Degrees of freedom.

5.5

NDE Uncertainties

The NDE uncertainties applied for the EOC-12 and EOC-13 voltage projections
are prescribed in Reference 8 and have been used in the prior Sequoyah Unit 2
90 Day reports, References 2 through 6. The probe wear uncertainty has a
standard deviation of 7% about a mean of zero and has a cutoff at 15% based on
implementation of the probe wear standard. The analyst variability uncertainty
has a standard deviation of 10.3% about a mean of zero with no cutoff. These
NDE uncertainty distributions are used in the Monte Carlo analysis to predict the
burst probabilities and accident leak rates at EOC-12, and EOC-13. The voltages
reported were adjusted to account for differences between the laboratory
standard and the standard used in the field.

5.6 Upper Voltage Repair Limit

The upper voltage repair limit is based on the structural limit in Table 5.1 of 7.67
volts for accident pressure of 2560 psi. It must be reduced by considering the
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projected voltage growth during the next cycle and NDE uncertainty. The
average percentage growth rate per EFPY is seen from Table 3.6 to be below
15% per EFPY. According to Reference 1, the minimum growth adjustment is
30% per EFPY (40.9% per cycle for the anticipated 498 EFPD cycle 13), and
20% for NDE uncertainty. This results in an upper voltage repair limit of

7.67/ (1. +0.409 + 0.20) = 4.77 volts. No indications with voltage greater than
this value were left in service.
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Condition Monitoring:
Tube Leak Rate and Burst Probabilities at EOC-12

6.1  Analysis Approach

The measured EOC-12 voltage distributions of Table 3.1 through 3.4 for each
steam generator are used as the basis for the leak rate and burst probability
predictions for EOC-12. The voltage distributions predicted consider NDE
uncertainty on the measured values, but consider no voltage growth. These
distributions are shown in Figures 6.1 to 6.4. The burst and leak correlations
discussed in Section 5 are used. Calculation details are documented in
Reference 13.
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Figure 6.1
EOC-12 Voltage Distribution with NDE Uncertainty, SG1
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EOC-12 Voltage Distribution with NDE Uncertainty, SG2
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Figure 6.3
EOC-12 Voltage Distribution with NDE Uncertainty, SG3
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Figure 6.4
EOC-12 Voltage Distribution with NDE Uncertainty, SG4
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6.2 EOC-12 Burst Probabilities and Leak Rates

The predicted results from Reference 6 for each of the steam generators at EOC-
12 are shown in Table 6.1. The leakage rate is the 95 percentile evaluated at
95% confidence. The burst probability is the probability of burst of one or more
tubes at 95% confidence based on the number of trials.
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Table 6.1
Predicted Results for EOC-12 from Reference 6
Burst 95/95 SLB
Steam Number of Number of Max Number Probability Leak Rate,
Gen. Trials Indications Volts* of Bursts 95% conf. gpm
1 250,000 216.67 2.4 0 1.2 x 107 0.519
2 250,000 227.00 2.7 5 42x10° 0.634
3 250,000 259.00 2.9 8 58x 107 1.05
4 250,000 1024.00 3.7 11 7.3x10° 3.40

* Note: The maximum voltage is defined as the voltage where the integration of
the voltage distribution from the tail reaches 0.3 of an indication.

The Monte Carlo analysis results for each of the steam generators based on the
measured voltage distribution at EOC-12 are shown in Table 6.2. Two hundred
and fifty thousand Monte Carlo trials were performed for the burst and leakage
predictions for each steam generator. The leakage rate is the 95™ percentile
evaluated at 95% confidence. The burst probability is the probability of burst of

one or more tubes at 95% confidence based on the number of trials.

Table 6.2
Monte Carlo Analysis Results for Measured EOC-12 Voltage Distributions
Burst 95/95 SLB
Steam | Numberof | Numberof | MaxVolts | Number Probability Leak Rate,
Gen. Trials Indications | Measured | of Bursts 95% Conf. gpm |
1 250,000 247 1.88 9 6.2 x 10” 0.209
2 250,000 252 1.81 7 5.3 x 107 0.236
3 250,000 307 9.76 840 3.6x10° 1.08
4 250,000 739 3.55 26 1.4 x10* 0.965
6.3 Comparison with Acceptance Criteria

The results indicate that the leakage predictions for EOC-12 were conservative
for SG1,SG2, and SG4. The leakage result for SG3 was slightly greater (3%)
than predicted. The numbers of indications for SG1, SG2 and SG3 are greater
than predicted, and the number of indications for SG4 is less than predicted. The
total number of indications detected is less than the total number predicted. The
POB for SG1, SG2, and SG4 are slightly higher than predicted, which is
expected because of the database changes. The larger than predicted maximum
voltage indication of SG3 resulted in a significant increase in POB compared to
the prediction, but still less than the allowable value. All steam generators are
below the burst acceptance criterion of 1.0 x 10, and the Sequoyah Unit 2
leakage criterion of 3.7 gpm. Therefore the acceptance criteria on POB and
leakage continue to be satisfied.
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Operational Assessment:
Tube Leak Rate and Burst Probabilities at EOC-13

7.1  Analysis Approach

The BOC-13 voltage distribution is developed from the measured distribution by
considering the POD and the indications that are removed from service. The
EOC-13 voltage distribution is developed considering the NDE uncertainties and
voltage growth during the cycle. The latest burst and leakage correlations,
Reference 9, are used for the EOC-13 predictions. The burst probabilities and
leak rates are computed using the computed EOC-13 voltage predictions to
address the acceptance criteria at the end of the cycle. Calculation details are
documented in Reference 13.

7.2 BOC Voltage Distribution

The BOC-13 voltage distribution for each steam generator is determined from the
measured EOC-12 voltage distribution. First, the number of indications potentially
missed during the inspection and the number of new indications initiating during
the Cycle 13, are considered by dividing the measured number of indications in
each voltage range by the assumed POD. From this number of indications in
each voltage range is subtracted the number of indications removed from service
for any reason. This then gives the BOC-13 voltage distribution.

7.21 POD

The POD used is the NRC accepted value of 0.6 for all voltages
(Reference 1).

7.2.2 Tube Repairs

Considering the repaired tubes and the POD, the BOC-13 voitage
distribution for each SG is given in Table 7.1
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Table 7.1
BOC-13 Voltage Distributions for all SGs
S$G1 $G2 SG3 SG4
Voltage| Number of | Voltage | Number of | Voltage | Number of | Voltage | Number of
Bin |Indications| Bin |Iindications| Bin |Indications| Bin |Indications
0.1 0 0.1 0 0.1 0 0.1 0
0.2 15 0.2 13.33 0.2 21.67 0.2 17.33
0.3 63.33 0.3 49.00 0.3 46.67 0.3 120.67
0.4 65 0.4 84 0.4 85 04 213
0.5 78.33 0.5 70 0.5 56.67 0.5 203.67
0.6 56.67 0.6 50.67 0.6 48.33 0.6 152.33
0.7 40.00 0.7 40 0.7 62.33 0.7 140
0.8 26.67 0.8 33.33 0.8 46.67 0.8 125.33
0.9 20 0.9 25 0.9 45 0.9 86.67
1 16.67 1 11.67 1 15 1 59
1.1 10 1.1 8.33 1.1 20 1.1 33.33
1.2 5 1.2 13.33 1.2 20 1.2 26.33
1.3 3.33 1.3 6.67 1.3 16 1.3 10.67
1.4 3.33 1.4 3.33 1.4 6.67 1.4 7.33
1.5 1.67 1.5 3.33 1.5 8.33 1.5 8
1.6 2.33 1.6 2.33 1.6 3.33 1.6 3.33
1.68 1.67 1.81 1.67 1.7 1.67 1.7 1.67
1.88 1.67 1.8 0.67 1.8 0.67
2.06 0.67 242 0.67
2.20 0.67 3.55 0.67
2.49 0.67
9.76 0.67
TOTAL | 410.67 416.00 505.67 1210.67

7.3 Voltage Growth Rate for Cycle 13

The voltage growth rates for cycles 11 and 12 were compared in Section 4 and a
bounding rate was chosen for all steam generators. The voltage growth rate
cumulative distribution used for the EOC-13 predictions for all steam generators
is taken as the bounding envelope of all the SGs for cycle 12, and is shown in
Table 7.2.
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Table 7.2
Cumulative Distribution of Selected Voltage Growth per EFPY for EOC-13
Predictions
Voltage Growth Cumulative

per EFPY Fraction
0 0.265873
0.1 0.65873
0.2 0.856678
0.3 0.938111
0.4 0.968254
0.5 0.980159
0.6 0.980456
0.7 0.983713
0.8 0.990228
0.9 0.990228
1 0.993485
1.2 0.993485
1.3 0.996743
5.6 0.996743

5.7 1

7.4 Prediction of Voltage Distributions at EOC-13

Using the number of indications from Table 7.1, the growth distribution from
Table 7.2, and the proposed cycle length of 498 EFPD (Reference 7), the
prediction of the EOC-13 voltage distribution is made for each steam generator.
The EOC-13 predicted voltage distributions for each steam generator are listed in
Table 7.3 and shown in Figures 7.1 through 7.4. Calcuiation details are

documented in Reference 13.
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Table 7.3
EOC-13 Predicted Voltage Distributions for all SGs (Part 1 of 2)
SG 1 SG2 SG3 SG 4
Voltage| Number of | Voltage | Number of | Voltage | Number of | Voltage | Number of
Bin [Indications| Bin |Indications| Bin |Indications| Bin |Indications
0.1 0.19 0.1 0.17 0.1 0.28 0.1 0.22
0.2 5.04 0.2 4.29 0.2 6.13 0.2 7.04
0.3 19.48 0.3 16.83 0.3 18.68 0.3 37.46
0.4 36.66 0.4 35.42 0.4 35.92 0.4 86.92
0.5 50.05 0.5 50.27 0.5 48.88 0.5 130.6
0.6 56.7 0.6 55.47 0.6 53.66 0.6 152.73
0.7 53.78 0.7 52.5 0.7 54.16 0.7 153.7
0.8 45.58 0.8 45.48 0.8 52.37 0.8 141.81
0.9 36.37 0.9 37.27 0.9 47.59 0.9 123.27
1.0 27.96 1.0 29.18 1.0 40.45 1.0 100.97
1.1 20.79 1.1 22.02 1.1 32.74 1.1 77.77
1.2 15.09 1.2 16.45 1.2 26.06 1.2 56.95
1.3 10.8 1.3 12.56 1.3 20.99 1.3 40.47
1.4 7.82 1.4 9.71 1.4 16.77 1.4 28.61
1.5 5.67 1.5 7.42 1.5 13.08 1.5 19.96
1.6 4.25 1.6 5.47 1.6 9.82 1.6 13.76
1.7 3.22 1.7 4.02 1.7 7.25 1.7 9.63
1.8 2.43 1.8 2.91 1.8 5.19 1.8 6.76
1.9 1.85 1.9 2.03 1.9 3.56 1.9 4.6
2.0 1.44 2.0 1.43 2.0 2.48 2.0 3.18
2.1 1.18 2.1 1.09 2.1 1.8 2.1 2.48
2.2 0.9 2.2 0.83 2.2 1.34 2.2 1.96
2.3 0.68 2.3 0.58 2.3 0.97 2.3 1.43
2.4 0.47 2.4 0.39 2.4 0.76 2.4 1.03
2.5 0.31 2.5 0.27 2.5 0.61 2.5 0.79
2.6 0.2 2.6 0.19 2.6 0.48 2.6 0.6
2.7 0.13 2.7 0.12 2.7 0.36 27 0.43
2.8 0.09 2.8 0.08 2.8 0.27 2.8 0.3
2.9 0.06 2.9 0.06 2.9 0.2 2.9 0.21
3.0 0.04 3.0 0.04 3.0 0.15 3.0 0.15
3.1 0.02 3.1 0.03 3.1 0.11 3.1 0.11
3.2 0.02 3.2 0.02 3.2 0.08 3.2 0.09
3.3 0.01 3.3 0.01 3.3 0.05 3.3 0.07
3.4 0.01 3.4 0.01 3.4 0.03 3.4 0.07

(Table 7.3 is continued on the next page)
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SG 1 SG2 SG 3 SG4
Voltage| Number of | Voitage | Number of | Voltage | Number of | Voltage | Number of
Bin |Indications| Bin |Indications| Bin |Indications| Bin |Indications

3.5 0.01 3.5 0 3.5 0.02 3.5 0.07
3.6 0 3.6 0 3.6 0.01 3.6 0.07
3.7 0 3.7 0 3.7 0.01 3.7 0.06
7.9 0.01 7.9 0.01 3.8 0.01 3.8 0.06
8.0 0.1 8 0.08 3.9 0 3.9 0.05
8.1 0.21 8.1 0.2 7.9 0.02 4 0.05
8.2 0.03 8.2 0.08 8 0.1 4.1 0.04
8.3 0 8.3 0 8.1 0.19 4.2 0.03
8.4 0.7 8.4 0.7 8.2 0.24 4.3 0.03
8.5 0 8.5 0 8.3 0.19 44 0.02
8.6 0.3 8.6 0 8.4 0.18 4.5 0.02
8.7 0.3 8.5 0.17 4.6 0.01

8.6 0.15 4.7 0.01

8.7 0.1 4.8 0.01

95 0.7 4.9 0.01
10.4 0.3 7.9 0.02
8 0.16
8.1 0.49
8.2 0.67

8.3 0.61

8.4 0.5
8.5 0.43

8.6 0.11

8.7 0

8.8 0.7

8.9 0

9 0.3

TOTAL| 410.67 416.00 505.67 1210.67
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Figure 7.1
Predicted EOC-13 Voltage Distribution, SG1
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Figure 7.2
Predicted EOC-13 Voltage Distribution, SG2
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Figure 7.3
Predicted EOC-13 Voltage Distribution, SG3
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Figure 7.4
Predicted EOC-13 Voltage Distribution, SG4
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7.5 Prediction of Tube Leak Rates and Burst Probabilities at EOC-13

The POB and leakage analysis results for predicted EOC-13 voltage distributions
are shown in Table 7.4. Two hundred and fifty thousand Monte Carlo trials were
performed for the burst and leakage prediction for each steam generator. The
leakage rate is the 95" percentile evaluated at 95% confidence. The burst
probability is the probability of burst of one or more tubes at 95% confidence
based on the number of trials. Calculation details are documented in Reference
13.
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Table 7.4
EOC-13 Operational Assessment Predictions
Number Burst 95/95 SLB
Steam | Number of | Number of Max of Probability | Leak Rate,
Gen. Trials Indications | Volts* | bursts 95% Conf. gpm
1 250,000 410.7 8.6 347 1.52 x 10_5 0.546
2 250,000 416 8.7 322 1.41x 107 0.568
3 250,000 505.7 10.4 727 3.09x 10° 0.985
4 250,000 1210.7 9.0 929 3.92 x 107 1.69

* Note: The maximum voltage is defined as the voltage where the integration of
the voltage distribution from the tail reaches 0.3 of an indication.

7.6

Comparison with Acceptance Criteria

All steam generators are predicted to remain well below the burst acceptance
criterion of 1.0 x 107, and the Sequoyah Unit 2 leakage criterion of 3.7 gpm

throughout operating cycle 13.
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APPENDIX A
Indication List
Sequoyah Unit 2 GL-95-05
End of Cycle 12

Steam Generator 1

SG1
Row

Volts Volts
Col | Locn | EOC-12 | EOC-11 | RPC Plug_

10 | HO1 0.42 0.32

12 | HO2 0.44 0.4
16 | HO1 0.52 0.6
16 | HO2 1.6 0.93 SAl
20 | HO2 0.28 0.38
34 | HO1 0.6 0.61

42 | HO1 0.23 0.22

46 | HO1 0.74 0.99

46 | HO2 0.15 0.43

47 | HO2 0.27 0.3
6 HO2 0.67 0.8
11 | HO1 0.42 0.51
15 | HO1 0.53 0.8
7 HO1 0.24 0.38
7 HO02 0.52 0.3

11 | HO1 0.33 0.33

13 | HO2 0.22 0.73

26 | HO1 0.23 0.33

26 | HO2 0.35 0.34

33 | HO1 0.35 0.55

43 | HO2 0.42 0.31

46 | HO1 0.63 0.63

72 | HO2 0.53 1.05 SAI

i nNO|(ABIEA(WIWWIWIWIWWIWINDN

80 | HO2 0.39 0.42

(Table continued on next page)
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Steam Generator 1 (continued)
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SG1 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
6 2 HO3 0.74 0.52
6 4 HO1 0.53 0.45
6 15 | HO2 0.32 0.36
6 21 HO1 0.69 0.58
6 35 | HO1 0.17 0.25
6 38 | HO1 0.14 0.1
6 45 | HO1 0.31 0.29
6 54 | HO2 0.53 0.38
6 91 HO2 0.91 0.81
8 3 HO02 0.64 0.87
8 3 HO3 0.39 0.59
8 33 | HO1 0.23 0.27
9 25 HO02 0.42 0.32
9 30 | HO2 0.54 0.5
9 32 HO1 0.25 0.19
9 34 HO04 0.34 0.48
9 39 | HO1 0.84 0.7
9 43 HO3 0.55 0.72
9 92 HO1 1.04 0.83 SAl
10 34 | HO1 0.46 0.42
10 36 | HO1 0.44 0.43
10 37 | HO1 0.34 0.65
10 70 HO3 1.3 0.84 NDF
10 75 | HO2 0.48 0.47
10 75 | HO6 0.54 0.57
10 77 HO1 0.46 0.31
10 77 HO02 0.45 0.34
10 77 | HO4 1.31 1.04 SAl
11 4 HO06 0.35 0.82
11 58 | HO2 0.92 0.64 SAI
11 61 HO02 0.62 0.51
11 93 | HO2 0.42 0.65
12 6 HO4 0.35 0.27
12 44 HO02 0.18 0.16
12 46 H02 0.74 0.5
13 9 HO1 0.57 0.39
13 62 HO5 0.37 0.2
14 4 HO1 0.33 0.26
14 5 HO1 0.33 0.38

(Table continued on next page)
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Steam Generator 1 (continued)
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SG1 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
15 5 HO02 0.27 0.21
15 14 | HO3 0.11 0.1
15 18 | HO1 0.95 0.82
15 31 HO1 0.96 0.89
16 29 | HO2 0.91 1
16 30 | HO1 0.25 0.23 NDF
16 86 | HO4 0.54 0.59
17 4 HO1 0.53 0.7
17 4 HO3 0.78 0.72
17 4 HO4 0.31 0.24
17 4 HO6 043 0.44
17 16 | HO1 0.36 0.15
17 20 | HO1 0.61 0.6
17 21 HO02 0.16 0.13
17 24 | HO1 0.69 0.39
17 33 | HO2 1.1 0.88 SAl
17 82 | HO5 0.28 0.26
18 8 H02 0.57 0.52
18 57 | HO1 0.28 0.22
18 82 | HO2 0.24 0.25
18 89 | HO5 0.54 0.58
19 8 HO02 0.64 0.1
19 8 HO5 0.44 0.31
19 45 | HO1 0.58 0.54 SAI
19 45 | HO02 0.62 0.5
19 51 HO1 0.83 0.75 SAl
19 66 | HO1 0.72 0.63
19 74 | HO2 0.28 0.22
19 77 | HO3 0.35 0.38
20 32 | HO1 0.17 0.2
20 58 | HO1 0.38 0.21
20 65 | HO2 0.92 0.66
21 7 HO1 0.57 0.5
21 8 HO1 0.75 0.56
21 8 HO02 0.82 0.62
21 78 | HO2 0.57 0.47
21 83 | HO2 0.34 0.35 SAl

(Table continued on next page)
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Steam Generator 1 (continued)

SG-SGDA-03-55, Rev. 0

SG1 Voits Volits

Row | Col | Locn | EOC-12 | EOC-11 | RPC | Plug |
22 9 HO1 0.4 0.32 SAl
22 10 | HO2 0.59 0.37

22 11 | HO3 0.35 0.21

22 19 | HO1 0.22 0.41

22 21 | HO1 0.46 0.35 NDF
22 31 | HO1 0.22 0.19

22 33 | HO02 0.57 0.47

22 | 46 | HO4 0.45 0.23

22 | 48 | HO1 1.17 0.75 SAl
22 68 | HO2 0.21 0.16

23 7 HO1 0.89 0.98

23 9 HO1 0.24 0.26

23 9 HO2 0.23 0.11

23 20 | HO02 0.42 0.44

23 32 | HO4 0.26 0.32

24 9 HO1 0.32 0.33

24 17 | HO2 0.64 0.43

24 | 21 | HO1 0.56 0.38

24 | 21 | HO2 0.69 0.91

24 22 | HO1 0.38 04

24 | 29 | HO1 0.76 0.63 SAl
24 | 29 | HO2 0.64 0.46

24 34 | HO1 0.69 0.51

24 | 46 | HO1 0.81 0.35 SAl
24 | 60 | HO1 0.82 0.55 SAl
25 8 HO1 0.43 0.52

25 14 | HO2 0.15 0.2

25 25 | HO1 0.39 0.29

25 37 | HO1 0.53 0.51

25 38 | HO2 0.94 1.32 NDF
25 | 42 | HO2 0.46 0.45

26 | 20 | HO2 0.26 0.29

26 30 | HO2 0.49 0.51

26 36 | HO2 1.57 0.5 SAl | Plug
26 64 | HO1 0.57 0.45

(Table continued on next page)

Page 55 of 95




Steam Generator 1 (continued)

SG-SGDA-03-55, Rev. 0

SG1 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_‘
27 16 | HO2 0.25 0.19

27 18 | HO1 0.18 0.16

27 18 | HO2 0.24 0.22

27 24 | HO2 0.28 0.27

27 31 HO3 0.55 0.58

27 48 | HO1 0.48 0.41

27 48 | HO2 1.11 0.77 SAl
27 52 | HO1 1.49 0.83 SAl
27 74 | HO2 0.58 0.24 NDF
28 10 | HO2 0.43 0.47

28 11 HO1 0.27 0.57

28 12 | HO1 0.47 0.49

28 16 | HO1 0.32 0.36

28 26 | HO2 0.29 0.21

28 28 | HO4 0.48 0.64

28 28 | HO6 0.21 0.19

28 31 HO2 0.43 0.3

28 43 | HO2 1.68 1.61 SAl
28 45 | HO2 0.98 0.8

28 46 | HO2 0.5 0.34

28 50 | HO2 0.45 0.69

28 56 | H02 0.66 0.77 NDF
28 77 | HO2 0.47 0.34

28 79 | HO1 0.29 0.21

29 52 | HO2 1.05 1.4 SAl
29 56 | HO3 0.47 0.35

30 24 | HO06 0.46 0.43

30 41 HO2 0.74 0.62

30 62 | HO2 0.39 0

30 82 | HO1 0.5 0.43

30 82 | HO2 0.9 0.74

31 19 | HO3 0.55 0.19

31 64 | HO3 0.36 0.2

(Table continued on next page)
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Steam Generator 1 (continued)

SG-SGDA-03-55, Rev. 0

SG1 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plgg_
32 42 | HO1 0.71 0.37 NDF
32 42 | HO2 0.42 0.5
32 44 | HO4 0.39 0.38 SAl
32 48 | HO2 0.5 0.55
32 53 | HO1 0.54 0.66
32 59 | HO3 0.46 0.58
32 68 | HO1 1.21 0.7 SAI
32 73 | HO2 0.62 0.48
32 74 | HO3 0.71 0.79 NDF
33 27 | HO4 0.5 0.74
33 50 | HO2 0.9 0.81
33 72 | HO2 0.41 0.33
33 75 | HO5 0.54 0.42
34 28 | HO1 0.34 0.31
34 30 | HO3 0.31 0.29
35 17 | HO2 0.71 0.45
35 19 | HO3 0.42 0.5
35 21 HO1 0.36 0.32
35 21 H02 0.47 0.29
35 22 | HO1 0.57 0.52
35 22 | HO2 0.35 0.22
35 22 | HO3 0.96 0.76
35 23 | HO1 0.74 0.56
35 30 | HO1 0.7 0.67
35 30 | HO2 0.62 0.64
35 30 | HO3 0.5 0.28
35 32 | HO1 0.34 0.3
35 33 | HO2 0.38 0.49
35 33 | HO3 0.45 0.35
35 42 | HO2 0.82 0.94
35 47 | HO02 0.37 0.28
36 25 | HO4 0.73 0.62 NDF
36 35 | HO4 0.47 0.33
36 42 | HO2 0.29 0.3
36 47 | HO2 0.27 0.56
36 54 | HO2 0.3 0.3
36 62 | HO2 0.69 0.45
36 62 | HO3 0.53 0.43

(Table continued on next page)
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Steam Generator 1 (continued)

SG-SGDA-03-55, Rev. 0

SG1 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
37 60 | HO5 0.62 0.25
37 61 HO2 1.12 0.98 SAl
37 61 HO3 0.29 0.26
38 24 | HO2 0.26 0.2
38 51 HO2 0.33 0.2
38 63 | HO2 0.69 0.57
38 64 | HO3 0.5 0.13
38 65 | HO2 0.41 0.34
38 65 | HO4 0.77 0.43
39 27 | HO4 0.31 0.35
39 30 | HO5 0.3 0.35
39 46 | HO1 0.81 0.62
40 24 | HO1 0.48 0.48
40 24 | HO2 0.71 0.54
40 25 | HO1 0.48 0.31
40 25 | HO2 0.48 0.57
40 25 | HO4 0.35 0.39
40 26 | HO1 0.26 0.28
40 26 | HO4 0.57 0.28
40 26 | HO5 0.42 0.44
40 27 | HO2 0.25 0.21
40 51 HO3 0.89 0.99
41 37 | HO2 0.97 1.17
42 40 | HO1 0.28 0.14
42 40 | HO2 0.66 0.43
42 40 | HO7 0.25 0.47
42 49 | HO02 0.42 0.33
44 37 | HO2 1.39 1.1 NDF
44 40 | HO2 0.58 0.42
44 42 | HO02 0.67 0.48
44 45 | HO02 0.61 0.4
44 50 | HO2 0.35 0.48
45 37 | HO2 0.67 0.6
45 39 | HO1 0.59 0.67 SAl
45 39 | HO6 1.88 1.82 NDF
45 44 | HO3 1.03 0.82 NDF
45 47 | HO4 0.79 0.5
45 49 | HO02 0.9 0.24
45 51 HO2 1.1 0.63 SAl
46 41 HO3 0.58 0.43
46 50 | HO3 1.05 0.73 NDF
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Steam Generator 2

SG-SGDA-03-55, Rev. 0

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC PIQ_
2 14 | HO2 0.53 0.59

2 22 | HO2 0.33 0.24

2 37 | HO2 0.21 0.08

2 42 | HO1 0.31 0.19

2 45 | HO2 0.94 0.74

2 48 | HO1 0.37 0.35

2 49 | HO1 0.48 0.25

2 50 | HO2 0.53 0.32

2 55 | HO1 0.7 0

2 55 | HO2 0.6 0.53

2 58 | HO1 0.75 0.91

2 58 | HO2 1.36 1.02 SAl
2 73 | HO1 0.47 0.57

2 73 | HO2 0.54 0.37

2 76 | HO2 0.61 0.72

2 77 | HO1 0.32 0.3

2 82 | HO4 0.7 0.55

2 83 | HO1 0.62 0.62

2 84 | HO1 0.41 0.41

2 85 | HO1 0.8 0.78

2 85 | HO2 0.55 0.51

2 87 | HO1 0.72 0.7

2 88 | HO1 0.56 0.66

2 94 | HO2 0.33 0.76

3 5 HO02 0.42 0.39

3 30 | HO2 0.46 0.36

3 37 | HO2 1.19 1.11 NDF
3 42 | HO2 1.57 1.69 SAl
3 49 | HO02 0.54 0.29

3 72 | HO1 0.42 0.46

3 76 | HO2 0.49 0.57

(Table continued on next page)
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
4 22 | HO2 0.68 0.22
4 26 | HO2 0.89 0.69
4 27 H02 0.42 0.38
4 36 | HO1 1.16 0.47 SAl
4 45 | HO02 0.84 0.53 NDF
4 47 HO1 0.29 0.33 Plug
4 50 | HO1 0.65 0.46
4 54 | HO2 0.59 0.68
4 56 | HO2 1.01 0.83 SAl
4 61 HO4 0.35 0.52
4 64 | HO1 0.49 0.63
4 92 HO3 0.73 0.4
4 94 | HO2 0.36 0.38
5 59 HO02 0.32 0.27
5 65 HO1 0.45 0.25
5 92 HO1 0.5 0.37
5 93 | HO1 0.26 0.45
5 94 | HO1 0.6 0.68
6 1 HO02 0.37 0.31
6 13 | HO4 0.31 0.22
6 16 | HO2 0.26 0.25
6 38 | HO2 0.84 0.37
6 39 | HO2 0.23 0.32
6 40 | HO1 0.54 0.33
6 43 | HO2 1.46 1.13 NDF
6 57 | HO2 0.36 0.2
6 68 | HO6 0.39 0.19
6 84 | HO2 0.5 0.24
6 94 | HO1 0.45 0.46
7 4 HO1 0.35 0.49
7 4 HO2 0.88 0.8
7 13 | HO2 0.35 0.21
7 21 HO1 0.34 0.22
7 43 | HO02 0.8 0.33
7 72 HO1 0.65 0.36 NDF
7 89 HO02 0.75 0.46 NDF

(Table continued on next page)
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug
8 11 HO2 0.19 0.23

8 13 | HO2 0.26 0.23

8 34 | HO3 0.22 0

8 38 | HO2 0.48 0.24

8 42 | HO2 0.71 0.39

8 44 | HO1 1.01 0.82 SAl
8 45 | HO02 0.38 0.29

8 47 | HO2 0.34 0.45

8 51 HO02 0.45 0.29

8 60 | HO1 0.39 0.25

8 61 HO2 0.48 0.53

8 70 | HO3 0.34 0.31

8 90 | HO02 0.3 0.42

8 91 HO1 0.42 0.35

8 92 | HO1 0.93 0.84

9 33 | HO1 0.91 0.86

9 50 | HO4 0.26 0.19

9 57 | HO2 0.66 0.33

9 69 | HO2 0.22 0.16

9 72 | HO2 0.37 0.79

10 4 HO02 0.48 0.4

10 89 | HO2 0.52 0.27 SAl
11 21 HO1 0.65 0.53 SAl
11 25 | HO2 0.26 0.22

11 63 | HO2 0.42 0.64

11 65 | HO2 1.11 0.49 SAI
11 88 | HO2 0.46 0.41

12 44 | HO2 0.6 0.58

12 59 | HO2 0.35 0.2

12 90 | HO02 0.33 0.32

13 21 HO2 0.39 0.36 SAI
14 48 | HO1 0.98 0.82

14 48 | HO2 0.96 0.92

14 84 | HO1 0.82 0.69

14 90 | HO1 0.35 0.34 SAl
15 36 | HO1 0.67 0.58

15 49 | HO02 0.42 0.55

15 54 | HO2 0.73 0.82

15 87 | HO2 0.3 0.32

15 89 | HO1 1.25 1.15 SAl

(Table continued on next page)
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC | Plug |
16 33 | HO3 0.42 0.48
18 7 HO2 0.96 0.54 NDF
19 | 69 | HO1 0.74 0.35
20 33 | HO4 0.23 0.18
20 | 43 | HO5 0.64 0.54
20 | 44 | HO2 0.31 0.26
20 | 49 | HO1 0.37 0.45
20 | 49 | HO2 0.28 0.63
20 52 | HO1 0.48 0.34
20 56 | HO2 0.71 0.41
20 57 | HO1 0.41 0.43
20 58 | HO1 0.56 0.51
20 62 | HO1 0.38 0.38
21 20 | HO2 0.13 0.06 SAI
21 61 | HO1 0.35 0.34
21 64 | HO1 0.29 0.38
21 87 | HO1 0.37 0.32
22 34 | HO1 0.47 0.4
22 37 | HO5 0.3 0.2
22 58 | HO1 0.55 0.36
23 17 | HO2 0.58 0.46
23 | 22 | HO2 0.63 0.43
23 | 44 | HOM 0.69 0.69
23 | 44 | HO5 0.35 0.36
23 | 49 | HO1 1.42 1.07 SAIl
23 55 | HO1 0.29 0.32
23 72 | HO2 0.25 0.2
24 37 | HO2 0.77 0.71
24 37 | HO4 1.18 1.39 SAl
24 38 | HO2 0.42 0.21
24 | 43 | HO2 0.81 0.93
24 60 | HO2 0.74 0.72 SAI
24 87 | HO1 0.71 0.5
24 87 | HO4 0.3 0.3
25 9 HO7 0.29 0.36
25 22 | HO2 0.46 0.33
25 56 | HO3 0.7 0 SAl
25 72 | HO2 0.51 0.5
26 59 | HO1 0.59 0.69
26 59 | HO2 0.33 0.49
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC PIuL
27 53 | HO2 0.68 0.56
27 68 | HO1 0.88 0.73
27 68 | HO02 0.45 0.4
27 84 | HO1 0.93 0.9
27 84 | HO2 0.65 0.53
28 17 | HO2 0.58 0.62
28 66 { HO3 0.44 0.53
28 69 | HO02 0.59 0.46
28 79 | HO2 0.65 0.37
29 16 | HO1 0.73 0.75
29 16 | HO02 0.83 0.71
29 17 | HO2 0.42 0.68
29 20 | HO2 0.82 0.62
29 21 HO02 0.41 0.6
29 61 HO3 0.31 0.26
29 67 | HO1 0.78 0.51
30 19 | HO4 0.15 0
30 22 | HO02 1.16 0.59 NDF
30 55 | HO1 1.15 1.07 SAI
30 55 | HO5 0.39 0.38
30 70 | HO1 0.31 0.21
30 74 | HO2 1.38 1.23 SAl
30 77 | HO2 0.53 0.46
30 79 | HO2 0.56 0.52
30 81 HO1 0.82 0.8
30 81 HO4 0.59 0.6
30 82 | HO02 0.66 0.48
31 38 | HO4 0.36 0.33
31 39 | HO2 0.28 0.15
31 47 | HO2 0.63 0.63
31 66 | HO02 0.5 0.25
31 67 | HO2 0.6 0.41
31 67 | HO3 0.25 0.34
31 70 | HO1 1.26 0.9 SAl
31 70 | HO2 1.14 0.44 SAI
31 74 | HO2 0.6 0.68
32 20 | HO1 1.15 1.16 SAl
32 20 | HO2 0.86 0.72
32 23 | HO2 0.35 0
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0
Page 64 of 95

SG2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
33 25 | HO1 0.47 0.42

33 25 | HO2 0.57 0.27

33 25 HO4 0.41 04

33 31 HO2 0.82 0.64

35 40 | HO2 0.54 0.53 Plug
35 45 | HO02 0.41 0.35

35 55 | HO1 0.36 0.21 Plug
35 55 | HO2 1.56 0.94 SAl | Plug
36 36 | HO2 1.03 0.98 NDF

36 42 | HO2 0.74 0.58

36 64 | HO1 1.05 0.85 SAl

36 71 HO1 1.09 0.63 SAl

36 74 HO02 0.82 0.63

36 75 HO02 0.81 0.95

37 20 HO1 0.75 0.58

37 26 | HO2 0.18 0.16

37 55 | HO2 0.5 0.44

37 66 | HO1 0.32 0.36

38 26 | HO1 0.42 0.27 NDF

38 28 | HO2 0.32 0.33 SAl

38 45 | HO02 0.78 0.79

38 45 | HO3 0.55 0.52

38 49 | HO2 0.69 0.68

38 59 | HO2 0.36 0.38

38 74 | HO4 0.26 0.26

39 25 | HO1 0.23 0

39 25 | HO2 0.28 0.43

39 55 | HO2 0.73 0.63

39 58 HO4 0.61 0.41

39 59 | HO2 0.41 0.31

40 31 HO02 0.16 0.13

40 37 HO02 0.33 0.33

40 40 HO3 0.72 0.53

40 57 HO2 0.39 0.23
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Steam Generator 2 (continued)

SG-SGDA-03-55, Rev. 0

S$G2 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
41 34 | HO2 1.81 1.32 NDF
41 37 | HO4 0.15 0.09
41 39 | HO2 0.26 0.19
41 43 | HO2 0.65 0.59
41 50 | HO1 0.62 0.47
41 50 | HO2 0.5 0.25
41 54 | HO1 0.36 0.19
41 54 | HO2 0.51 0.43
41 54 | HO3 0.39 0.27
41 55 | HO3 0.59 0.48
41 67 | HO1 0.48 0.66
41 69 | HO1 0.32 0.18
42 37 | HO5 0.43 0.4
42 43 | HO3 0.37 0.3
42 50 | HO2 0.37 0.23
42 61 HO1 0.49 0.27
43 37 | CO1 1.21 0.29 NDF
43 38 | HO2 0.65 0.53
43 43 | HO2 0.39 0.33
43 43 | HO3 0.21 0.19
43 44 | HO3 0.4 0.49
43 49 | HO2 0.31 0.19
43 50 | HO2 0.33 0.29
43 52 | HO2 0.19 0.17 SAIl
43 52 | HO3 0.17 0.13
43 53 | HO4 0.59 0.23
44 39 | HO2 0.29 0.3
44 52 | HO2 1.22 1.17 SAl
45 39 | HO3 0.24 0.21
45 39 | HO4 0.26 0.3
45 51 HO02 0.81 0.56
45 52 | HO02 0.59 0.32
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Steam Generator 3

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Loch | EOC-12 | EOC-11 | RPC Plug_
1 76 | HO3 0.62 0.58

1 79 | HO2 0.88 0.95 NDF
1 79 | HO3 1.36 1.4 NDF
2 16 | HO1 0.5 0.54

2 25 | HO3 0.36 0.41

2 31 | HO3 0.58 0.5

2 35 | HO1 0.77 0.85 NDF
2 38 | HO2 0.17 0.24

2 39 | HO2 0.61 0.63

2 73 | HO2 0.37 0.57

2 79 | HO1 0.48 0.59

3 1 HO1 0.49 0.31

3 2 HO1 0.32 0.31

3 5 HO1 0.91 0.76

3 10 | HO1 1.42 1.22 SAl
3 11 | HO1 0.8 0.46

3 29 | HO1 0.83 0.84

3 49 | HO2 0.12 0.28

3 51 | HO2 0.71 0.51

3 94 | HO2 0.22 0.58

3 94 | HO4 0.15 0.98

4 34 | HO1 0.32 0.29

4 51 | HO1 0.66 0.57

4 55 | HO2 0.45 0.56

5 1 HO2 1.21 0.84 SAl
5 4 HO1 0.7 0.52

) 10 | HO1 0.92 0.69

5 12 | HO1 0.67 0.65

5 19 | HO1 1.76 1.59 SAl | Plug
5 22 | HO1 0.92 0.5

6 10 | HO1 1.06 0.55 SAl
6 38 | HO1 1.13 0.73 SAl
6 38 | HO3 0.31 0.63

6 48 | HO1 1.6 1.24 SAl
6 50 | HoO1 0.18 0.24

(Table continued on next page)
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
7 14 | HO1 0.84 0.52

7 14 | HO2 0.38 0.23 SAl
7 24 | HO02 0.73 0.42

7 25 | HO2 0.49 0.35

7 42 | HO4 0.24 0.23

7 56 | HO1 0.37 0.36

7 58 | HO2 0.17 0.2

7 60 | HO1 0.51 0.7

7 61 HO1 0.43 0.3

7 64 | HO1 0.53 0.78

7 71 HO2 0.68 1.26

7 71 HO3 0.45 0.43

7 72 | HO1 0.55 0.45

7 72 | HO2 0.78 0.94

7 73 | HO2 0.26 0.21

7 91 HO2 0.6 0.45

7 92 | HO1 0.22 0.31

7 92 | HO3 0.85 0.84

7 93 | HO02 1.07 0.97 SAl
7 93 | HO3 0.31 0.24

7 94 | HO3 0.41 0.51

8 15 | HO2 0.17 0.41

8 18 | HO5 0.69 0.74

8 22 | HO3 0.89 0.5

8 50 | HO1 0.34 0.26

8 51 HO1 0.43 0.42

8 52 | HO1 0.42 0.46

8 56 | HO1 2.06 1.95 SAl | Plug
8 57 | HO4 0.29 0.31

8 58 | HO1 9.76 1.98 SAl | Plug
8 59 | HO1 0.4 0.16

8 63 | HO1 0.6 0.49

8 64 | HO1 0.44 0.46

8 69 | HO1 0.9 0.73

8 70 | HO3 0.3 0.21

8 70 | HO5 0.19 0.18
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC PIQ_
9 2 HO1 1.04 0.59 SAl
9 4 HO1 0.5 0.58

9 5 HO1 0.84 0.77

9 8 HO1 0.85 0.48

9 11 HO1 0.56 0.55

9 12 | HO1 0.63 0.1

9 13 | HO2 0.565 0.31

9 14 | HO1 0.64 0.45

9 16 | HO1 0.66 0.5

9 23 | HO3 0.77 0.53

9 41 HO1 0.68 0.69

9 48 | HO1 1.57 1.15 SAl
9 48 | HO2 0.44 0.36

9 50 | HO1 0.77 0.5

9 51 HO1 1.06 1.29 SAl
9 52 | HO1 0.5 0.49

11 6 HO1 0.43 0.71

11 16 | HO6 0.17 0.18

11 17 | HO2 1.14 1.03 SAl
11 36 | HO1 1.16 1.24 SAl
11 37 | HO1 0.83 0.85

12 12 | HO1 2.49 0.81 SAl | Plug
12 27 | HO1 0.25 0.33

12 35 | HO3 0.54 0.5

13 3 HO1 0.62 0.5

13 3 HO02 0.37 0.46

13 7 HO1 0.39 0.32

13 10 | HO2 0.54 0.44

13 24 | HO1 1.16 0.72 NDF
13 29 | HO1 0.67 0.45

13 29 | HO2 0.76 0.71

13 36 | HO1 0.77 0.56

13 44 | HO2 0.35 0.93

13 53 | HO1 0.35 0.38

13 54 | HO1 0.43 0.31
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC | Plug |
14 4 HO1 0.88 0.58

14 14 | HO1 0.42 0.52

14 18 | HO1 0.9 0.5

14 20 | HO2 0.46 1.07

14 39 | HO1 1.23 1.04 SAl
14 39 | HO3 0.7 0.73

14 52 | HO1 0.29 0.32

15 3 HO1 1.23 1.06 SAl
15 3 HO2 0.64 0.92

15 6 HO1 0.93 0.77

15 6 HO2 0.51 0.52

15 7 HO2 0.33 0.52

15 15 | HO1 0.59 0.61

15 16 | HO1 0.36 0.48

15 18 | HO2 0.4 0.82

15 29 | HO2 0.96 0.69

15 37 | HO1 0.27 0.25

16 4 HO1 0.78 0.8

16 4 HO2 0.67 0.56

16 5 HO4 0.34 0.41

16 24 | HO1 0.76 0.34

16 41 | HO1 0.63 0.58

16 54 | HO1 0.68 0.48

17 6 HO02 0.6 0.66

17 12 | HO1 0.35 0.39

17 13 | HO1 0.29 0.156

17 20 | HO1 0.29 0.23

17 22 | HO1 0.68 0.33 SAl
17 | 47 | HO1 1.06 0.67 SAl
18 18 | HO1 0.8 0.66

18 21 | HO1 0.51 0.45

18 35 | HO1 0.88 0.93

18 38 | HO1 0.9 1.2

18 | 49 | HO1 2.2 1.33 SAl | Plug
19 10 | HO1 0.79 0.63

19 13 | HO1 0.81 0.77

19 22 | HO1 0.7 0.37 SAl
19 22 | HO2 0.65 0.3 SAl

(Table continued on next page)
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Plug_
20 12 | HO1 0.82 0.61
20 28 | HO1 1.22 1.37 SAl
20 29 | HO1 1.42 1.07 SAl
20 30 | HO1 0.99 0
20 31 HO1 1.12 0.78 SAl
20 32 | HO1 1.63 1.35 SAl
20 35 | HO3 0.63 0.44
20 39 | HO1 1 0.73 SAl
20 42 | HO6 0.31 0.25
20 47 | HO1 1.21 1.21 NDF
20 80 | HO3 0.77 0.48
20 80 | HO6 0.34 0.2
20 88 | HO1 0.6 0.44
21 15 | HO2 0.29 0.22
21 24 | HO1 1.15 1.17 SAl
21 81 HO02 0.85 0.82
21 81 HO3 0.2 0.19
21 84 | HO4 0.26 0.48
22 21 HO1 0.41 0.58
22 52 | HO1 0.89 0.91
22 68 | HO2 0.31 0.21
23 13 | HO1 0.67 0.88
23 14 | HO3 0.67 0.86
23 44 | HO1 0.65 0.46
23 60 | HO2 0.34 0.45
24 10 | HO1 0.38 0.29
24 12 | HO1 0.79 0.72
24 12 | HO2 0.58 0.88
24 16 | HO1 1.48 1.35 SAl
24 21 HO3 0.49 0.47
24 21 HO5 0.78 0.48
24 23 | HO3 0.82 0.7
24 24 | HO1 1.25 1.09 SAl
24 25 | HO1 0.49 0.44
24 29 | HO1 1.09 1 SAI
24 35 | HO1 0.6 1.12

(Table continued on next page)
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Pltg_
25 14 | HO4 0.56 1.1
25 18 HO1 0.86 1.1
25 24 | HO1 0.26 0.3
25 26 | HO2 1.06 1.09 SAl
25 35 | HO1 0.35 0.7
25 49 | HO1 0.73 0.44
25 72 HO02 0.14 0.16
26 9 HO1 0.66 0.87
26 12 HO1 0.18 0.27
26 17 | HO2 0.43 0.18
26 22 | HO4 0.86 0.3
26 22 HO5 0.34 0.8
26 23 | HO1 0.3 0.57
26 24 | HO1 0.24 0.33
26 25 | HO02 047 0.56
26 28 | HO1 1.18 0.89 SAI
26 29 | HO1 0.35 0.53 SAl
26 29 | HO3 0.37 0.51
26 30 | HO2 0.22 0.22
26 35 | HO1 0.9 1.1
27 15 | HO1 0.85 0.36
27 16 | HO1 0.79 0.71
27 18 HO3 0.33 0.34
27 24 | HO2 0.76 0.63 SAl
27 26 | HO2 1.26 0 SAl
27 30 | HO2 1.02 0 SAI
27 35 | HO1 0.88 0.64
27 36 | HO2 0.55 0.48
27 63 HO02 0.42 0.55
27 63 HO3 0.62 0.54
27 67 HO02 0.23 0.45
27 68 | HO2 0.36 0.48
27 68 | HO5 0.28 0.18
28 26 | HO1 0.78 1.02
28 84 | HO1 0.5 0.49
29 14 | HO1 0.71 0.84
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC | Plug |
30 18 | HO1 0.21 0.41

30 23 | HO1 1.16 1.11 SAl
30 | 41 | HO2 0.64 0.49 Plug
30 | 42 | HO2 0.47 0.37 SAl
30 | 42 | HO3 04 0.28 SAl
30 | 46 | HO2 0.75 0.67

30 50 | HO1 1.03 0.65 SAl
31 20 | HO1 0.39 0.42

31 26 | HO3 0.41 0.24

31 28 | HO1 0.88 1.08 SAl
31 32 | HO2 1.03 0.74 NDF
31 65 | HO2 0.94 0.42

31 76 | HO1 0.71 1.21

31 76 | HO2 0.5 0.54

32 20 | HO1 0.3 0.39

32 21 | HO1 0.32 0.22

32 23 | HO1 1.39 1.63 SAI
32 | 25 | HO2 0.43 0.28

32 33 | HO2 0.64 0.87

32 34 | HO2 0.46 0.47

32 | 42 | HO2 0.7 0.53 NDF
32 57 | HO3 0.53 0.84

32 77 | HO1 0.4 0.25

32 78 | HO1 0.53 0.28

33 25 | HO4 0.57 0.57

33 27 | HO1 0.68 0

33 36 | HO2 0.33 0.5

33 36 | HO3 0.31 0.5

33 | 45 | HO2 04 0.48

33 | 49 | HO2 0.53 0.41

33 | 49 | HO3 0.82 0.66

33 67 | HO4 0.15 0.36

(Table continued on next page)

Page 72 of 95




Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Voits Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC | Plug |
34 19 | HO2 0.73 0.44
34 19 | HO3 0.36 0.47
34 | 22 | HO1 1.16 1.39 SAl
34 | 25 | HO1 0.33 0.36
34 | 25 | HO4 0.36 0.97
34 | 26 | HO1 1.27 1.28 SAl
34 | 27 | HO3 0.8 0.82 NDF
34 | 28 | HO4 0.4 0.59
34 51 | HO2 0.7 0.45
34 | 60 | HO4 0.26 0.15
34 72 | HO2 0.9 0.79
35 | 21 | HO1 0.8 0.73
35 24 | HO3 0.34 0.46
35 | 27 | HO1 0.28 0.26
356 | 47 | HO3 0.51 0.36
35 | 47 | HO4 0.26 0.67
35 58 | HO2 1.34 0.78 SAI
36 24 | HO1 1.35 1.33 NDF
36 | 25 | HO2 1.18 1.46 NDF
36 31 | HO5 0.87 0.81
36 33 | HO3 1.08 1.46 NDF
36 38 | HO2 0.6 0.97
36 | 40 | HO4 0.29 0.4
36 53 | HO3 0.39 0.45
37 26 | HO2 0.38 0.39
37 31 | HO3 0.66 0.66
37 67 | HO2 0.31 0.29
37 | 68 | HO2 0.55 0.59
38 | 22 | HO1 1.18 0.95 SAl
38 | 25 | HO1 0.44 0.4
38 25 | HO3 0.63 0.54
38 36 | HO2 0.68 0.79 NDF
38 | 40 | HO3 0.6 0.55
38 | 46 | HO2 0.36 0.45
38 58 | HO2 1.24 1.43 NDF
38 58 | HO3 0.77 0.46
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Steam Generator 3 (continued)

SG-SGDA-03-55, Rev. 0

SG3 Volts Volts

Row | Col | Locn | EOC-12 | EOC-11 | RPC Pllﬁ_
39 26 | HO1 0.4 0.33
39 26 | HO2 0.95 1.17
39 26 | HO3 0.62 0.42
39 52 | HO2 0.45 0
39 68 | HO4 0.62 0.38
40 24 | HO2 0.53 0.6
40 24 | HO3 0.66 0.6
40 41 HO3 0.34 0.25
40 69 | HO2 0.37 0.36
41 30 | HO1 0.44 0.76
41 30 | HO3 0.27 0.32
41 33 | HO2 0.24 0.45
41 36 | HO4 0.33 0.49
41 68 | HO2 0.59 0.95
42 33 | HO1 0.15 0.19
43 44 | HO4 0.29 0.39
43 50 | HO4 0.34 0.46
43 59 | HO1 0.46 0.6
44 33 | HO1 1.44 1.41 SAl
44 52 | HO2 1.08 1.23 SAl
44 58 | HO1 1.13 1.09 SAl
44 59 | HO02 1.44 1.27 NDF
46 52 | HO1 0.72 0.48
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Steam Generator 4

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC PI%_q
2 14 | HO3 0.37 1.07

2 15 | HO2 0.49 0.31

2 15 | HO3 0.73 0.37

2 25 | HOM 0.63 0.56

2 38 | HO2 0.55 0.45

2 38 | HO3 0.66 0.49

2 53 | HO1 0.71 0.61

2 53 | HO2 0.61 0.38

2 55 | HO1 1.09 1.11 SAl

2 56 | HO3 0.42 0.19

2 57 | HO1 0.55 0.34

2 67 | HO1 1.12 0.99 SAl

2 72 | HO2 0.6 0.41

2 73 | HO1 1.25 0.82 SAl | Plug
2 73 | HO2 0.32 0.22 Plug
2 74 | HO1 0.64 0.5

2 74 | HO2 0.7 0.68

2 75 | HO1 0.42 0.39

2 76 | HO1 1.37 1.16 SAl

2 84 | HO1 0.34 0.28

2 86 | HO2 0.57 0.6

2 90 | HO1 0.49 0.49

2 92 | HOM 0.39 0.3

2 94 | HO1 0.4 0.31

3 16 | HO2 0.37 0.44

3 18 | HO1 0.27 0.3

3 18 | HO2 0.9 0.69

3 25 | HO1 0.73 0.8

3 25 | HO2 0.69 0.7

3 25 | HO3 0.5 0.47

3 34 | HO2 0.29 0.33

3 43 | HO1 0.74 0.63

3 71 | HOM 0.81 0.71

3 71 | HO2 0.18 0.25

3 72 | HO1 1.14 0.97 SAl | Plug
3 88 | HO1 0.6 0.52

3 88 | HO2 0.45 0.38

3 92 | HO1 0.49 0.55 NDF

(Table continued on next page)
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
4 8 HO6 0.41 0.34
4 12 | HO2 0.62 0.31
4 14 | HO6 0.51 0.43
4 19 | HO2 0.51 0.43
4 22 | HO2 0.34 0.37
4 23 | HO1 0.8 0.62
4 25 | HO1 0.61 0.44
4 27 | HO1 04 0.42
4 28 | HO1 0.39 0.32
4 40 | HO1 0.83 0.74
4 47 | HO2 0.49 0.68
4 74 | HO3 0.5 0.68
4 77 | HO1 0.36 0.42
4 78 | HO1 0.71 0.42
4 78 | HO2 0.28 0.3
4 82 | HO1 1 0.79 SAl
4 82 | HO2 0.48 0.44
4 84 | HO2 0.63 0.51
4 86 | HO3 0.78 0.75
4 87 | HO1 0.75 0.76
4 87 | HO3 0.5 0.6
4 89 | HO3 0.83 0.83
4 90 | HO1 1.06 1.04 SAl
4 90 | HO2 0.85 0.58
4 90 | HO3 0.31 0.43
4 90 | HO6 0.41 0.43
4 91 | HO1 0.25 0.68
4 92 | HO3 0.79 0.88
4 93 | HO2 0.33 0.32
4 94 | HO1 1.07 0.86 SAI
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0
Page 77 of 95

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plugq
5 1 HO1 0.26 0.14
5 1 HO02 0.29 0.18
5 6 HO02 0.18 0.22 Plu
5 6 HO3 0.41 0.36 Plu
5 26 | HO1 0.64 0.42
5 28 | HO1 1.15 1.09 SAl
5 30 | HO1 0.74 0.81
5 33 | HO1 0.7 0.69
5 34 | HO1 0.81 0.65
5 35 | HO1 0.61 0.61
5 37 | HO1 0.31 0.23
5 38 | HO1 0.8 0.73 SAl
5 39 | HO1 1.03 1.02 SAl
5 42 | HO1 1.02 1 SAl
5 43 | HM 0.64 0.63
5 44 | HO1 0.4 0.53
5 46 | HO1 0.39 0.39
5 47 | HO1 0.68 0.75
5 71 | HO1 0.83 0.74
5 74 | HO1 0.7 0.61
5 76 | HO1 0.35 0.45
5 78 | HO2 0.4 0.44
5 79 | HO1 0.36 0.56
5 80 | HO1 1.1 1.17 SAl
5 83 | HO1 0.41 0.87
5 89 | HO1 0.83 0.89
5 91 | HO1 0.88 0.88
5 92 | HO1 0.67 0.66
5 93 | HO1 0.75 0.88
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
6 2 HO2 0.57 0.37

6 18 | HO3 0.59 04

6 23 | HO2 0.76 0.64

6 24 | HO1 0.61 0.37

6 25 | HO2 0.37 0.5

6 28 | HO1 0.6 0.57

6 32 | HO2 0.28 0.23

6 34 | HO1 1.35 0.96 SAl | Plug
6 34 | HO2 0.43 0.55 Plug
6 43 | HO1 1.49 1.18 SAl | Plug
6 43 | HO2 0.42 0.32 Plug
6 45 | HO1 0.39 0.37

6 46 | HO1 0.52 0.55 Plug
6 66 | HO1 0.73 0.64 SAl

6 72 | HO1 0.71 0.44

6 73 | HO1 0.41 0.36

6 74 | HO1 0.83 0.81

6 75 | HO1 0.6 0.59

6 76 | HO1 0.49 0.42

6 78 | HO1 0.42 0.35

6 80 | HO1 0.86 0.33

6 81 | HO2 0.29 0.29

6 84 | HO1 0.55 0.36

6 87 | HO2 0.69 0.66

6 87 | HO3 0.22 0.25

6 88 | HO1 0.96 0.99 SAl

6 89 | HO2 0.73 0.27 Plug
6 89 | HO3 0.99 0.62 Plug
6 90 | HO1 0.91 0.59

6 90 | HO2 0.4 0.48

6 90 | Ho3 0.59 0.53

6 90 | HO4 0.69 0.68

6 91 | HO1 0.72 0.7

6 92 | HO1 0.33 0.47

6 94 | HO3 0.28 0.18
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
7 18 | HO2 0.53 0.53

7 46 | HO1 0.49 0.47

7 48 | HO1 1.65 1.56 SAl
7 51 | HO1 1.41 1.22 SAl | Plug
7 54 | HO1 1.02 0.87 NDF
7 556 | HO1 0.94 0.74

7 56 | HO1 0.54 0.43

7 58 | HO1 0.8 0.53 SAI
7 59 | HO1 0.75 0.79

7 64 | HO1 0.29 0.33

8 3 HO2 1.03 0.68 SAl
8 3 HO3 0.71 0.64

8 3 HO4 0.26 0.21

8 4 HO02 0.35 0.28

8 8 HO2 0.26 0.27

8 12 | HO1 0.53 0.39

8 12 | HO3 0.53 0.54

8 17 | HO2 0.98 0.97

8 25 | HO1 0.62 0.66

8 27 | HO1 0.65 0.35 SAl
8 27 | HO2 0.5 0

8 27 | HO3 0.99 0.61 SAl
8 28 | HO1 0.53 0.5 SAl
8 29 | HO1 0.53 0.33

8 30 | HOM 0.54 0.63

8 31 | HO1 0.81 0.71

8 32 | HO1 1.03 0.83 SAl
8 33 | HO1 0.51 0.48

8 34 | HOM 1.19 1.42 SAl
8 35 | HO1 0.4 0.51

8 36 | HO1 0.49 0.76

8 37 | HO1 1.59 1.65 SAI
8 38 | HO1 0.47 0.55

8 39 | HOM 0.58 0.45

8 39 | HO3 0.29 0.26

8 40 | HO1 0.42 0.43

8 41 | HO1 0.73 0.71

8 42 | HO1 0.65 0.7

8 44 | HO2 0.28 0.33

8 45 | HO1 0.38 0.32
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug |
8 48 | HO1 0.76 0.59 SAl
8 50 | HO1 0.5 0.33

8 52 | HO1 0.89 1.08

8 53 | HO1 0.75 0.92 Plu
8 55 | HO1 0.53 0.68

8 56 | HO1 0.57 0.42 SAl
8 59 | HO1 0.91 0.51

8 60 | HO1 1.33 1.3 SAl
8 67 | HO3 0.43 0.53

8 71 | HO1 0.64 0.76

8 73 | HO3 0.6 0.62

8 78 | HO1 0.7 0.67

8 78 | HO3 0.53 0.48

8 80 | HO1 0.9 0.92

8 80 | HO2 0.52 0.66

8 81 | HO1 0.49 0.25

8 83 | HO1 0.81 0.89

8 84 | HO2 0.48 0.67

8 85 | HO1 0.88 0.76

8 85 | HO2 1.23 0.89 SAl
8 86 | HO1 0.58 0.34

8 89 | HO1 0.96 0.81

8 89 | HO2 0.45 0.48

8 90 | HO2 0.49 0.28

8 91 | HO3 0.61 0.61

8 92 | HO1 1.41 1.36 SAl
8 92 | HO2 1.16 1.29 SAl
8 92 | HO4 0.36 0.26

9 2 HO2 0.86 0.65 SAl
9 10 | HO2 0.31 0.23

9 11 | HO1 0.54 0.39

9 12 | HO1 0.36 0.29

9 18 | HO2 0.58 0.28

9 21 | HO2 0.83 0.61

9 22 | HO2 1.07 0.8 SAl
9 23 | HO1 0.37 0.48

9 24 | HO1 0.73 0.91

9 25 | HO1 0.38 0.42

9 28 | HO2 0.36 0.54

9 29 | HO1 0.47 0.7
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
9 30 | HO1 0.88 0.82
9 31 | HO1 0.32 0.35
9 33 | HO1 0.39 0.54
9 35 | HO1 1.26 04 SAl
9 36 | HO1 0.2 0.24
9 37 | HOM 0.65 0.58
9 38 | HO1 1.23 1.18 SAl
9 39 | HO1 0.61 0.54
9 42 | HO1 1.19 1.04 SAl
9 43 | HO1 0.79 1.06
9 44 | HO1 0.92 1.06
9 46 | HO1 0.88 0.87
9 46 | HO3 0.45 0.756
9 47 | HO1 0.53 0.42 SAl
9 48 | HO1 0.83 0.7
9 48 | HO3 0.63 0.33
9 53 | HO1 0.75 0.54
9 57 | HO1 1.02 0.69 SAl
9 61 | HO1 0.46 0.35
9 70 | HO1 0.57 0.46
9 74 | HO4 0.34 0.36
9 83 | HO1 0.3 0.54
9 89 | HO2 0.71 0.46
10 3 HO2 0.64 0.47 NDF
10 31 | HO1 0.34 0.41
10 35 | HO1 0.73 0.37
10 52 | HO1 0.44 0.36
11 42 | HO1 0.39 0.29
11 68 | HO7 0.42 0.39
11 69 | HO3 0.31 0.07
11 75 | HO2 0.71 0.38
11 84 | HO4 0.64 0
12 2 HO2 1.1 0.96 SAl
12 15 | HO4 0.36 0.36
12 18 | HO2 0.73 1.01
12 21 | HO1 1.12 0.6 SAl
12 | 21 | HO2 0.74 0.75
12 23 | HO1 0.6 0.71
12 24 | HO1 1 1.02 SAl
12 24 | HO2 0.83 0.42

(Table continued on next page)

Page 81 of 95




Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug |
12 26 | HO1 0.3 0.31

12 26 | HO2 0.3 0.38

12 27 | HO1 0.39 0.44

12 31 | HO3 0.47 0.46

12 32 | HO1 1.12 0.64 SAl
12 35 | HO1 0.46 0.46

12 36 | HO1 0.56 0.6

12 36 | HO2 0.32 0

12 38 | HO1 0.41 0.31

12 38 | HO5 0.36 0.11

12 39 | HO1 0.41 0.4

12 39 | HO6 0.36 0.19

12 40 | HO1 0.65 0.48

12 41 | HO1 07 0.79

12 41 | HO3 0.41 0.51

12 43 | HO1 1 1.37 SAl
12 44 | HO1 0.9 0.82

12 59 | HO1 0.42 0.54

12 59 | HO5 0.36 0.27

12 61 | HO1 0.64 0.73

12 62 | HO1 0.66 0.62

12 63 | HO1 0.72 0.7

12 71 | HO1 0.73 0.56

12 72 | HO1 2.42 1.95 SAl | Plug
12 74 | HO1 0.62 0.5

12 74 | HO2 0.22 0.16

12 75 | HO1 0.74 0.65

12 76 | HO1 1.14 0.85 SAI
12 81 | HO1 0.81 0.6

12 82 | HO1 0.66 0.38

12 83 | HO1 1.21 0.91 SAl
13 15 | HO2 0.52 0.73

13 29 | HO2 0.43 0.58

13 32 | HO2 0.27 0.43 Plug
13 33 | HO1 0.4 0.32

13 34 | HO1 0.78 0.8

13 39 | HO2 0.36 0.33

13 | 41 | HO3 0.55 0.34

13 42 | HO1 0.89 0.78

13 43 | HO3 0.65 0.32 SAl
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Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plug_1
13 | 44 | HO1 0.64 0.77

13 | 44 | HO2 0.31 0.4

13 | 45 | HO1 0.66 0.92

13 | 46 | HO1 0.43 0.36

13 | 46 | HO3 0.27 0.21

13 | 47 | HO1 0.69 0.89

13 | 48 | HO1 1.18 1.01 SAl
13 | 49 | HO1 0.62 0.47

13 | 60 | HO3 0.56 0.31

13 | 51 | HO1 0.24 0.23

13 52 | HO1 0.49 0.46

13 53 | HO1 0.89 0.85

13 | 54 | HO1 0.43 0.64

13 | 62 | HO1 0.22 0.24

13 | 68 | HO2 0.39 0.24

13 77 | HO1 0.5 0.43

13 | 82 | HO2 0.65 0.22

14 | 22 | HO1 1.06 0.87 SAl
14 | 22 | HO2 0.52 0.23

14 | 57 | HO1 1.22 1.11 SAl
14 | 59 | HO1 0.49 0.5

14 | 60 | HO1 0.31 0.26

14 | 77 | HO1 0.95 0.67

14 | 77 | HO2 0.39 0.26 SAI
14 | 81 | HO2 0.37 0.32

14 | 83 | HO1 0.54 0.4

14 | 86 | HM 0.74 0.61 NDF
14 88 | HO1 0.68 0.68

14 | 88 | HO3 0.67 0.4

14 | 89 | HO1 0.95 0.95

14 | 90 | HO1 0.93 0.81

14 | 90 | HO2 0.5 0.44

14 | 92 | HO1 1.2 0.96 SAl
15 4 | HO2 0.4 0.28

15 | 48 | HO1 0.46 0.81

15 | 49 | HO1 0.35 0.37

15 | 49 | HO3 0.37 0.32

15 | 50 | HO1 0.93 0.7

15 | 50 | HO2 0.563 0.46

15 | 51 | HO1 0.89 0.7

(Table continued on next page)

Page 83 of 95



Steam Generator 4 (continued)

SG-SGDA-03-55, Rev. 0

SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
15 52 | HO1 1.14 0.81 SAl
15 53 | HO1 0.91 0.84

15 54 | HO1 0.76 0.41

15 62 | HO1 0.38 0.57

15 63 | HO1 0.31 0.39

15 64 | HO1 0.53 0.56

15 65 | HO1 0.51 0.43

15 | 66 | HO1 0.28 0.2

15 67 | HO1 0.57 0.46

16 35 | HO1 0.34 0.37

16 | 43 | HO1 0.26 0.3

16 45 | HO1 0.37 0.4

16 80 | HO3 0.5 0.5

16 91 | HO1 0.56 0.41

17 9 HO2 0.12 0.08

17 13 | HO2 0.54 0.69

17 20 | HO1 0.71 0.75 Plug
17 20 | HO2 3.55 0.9 SAl | Plug
17 21 | HO4 0.58 0.49

17 26 | HO2 1 0.57 SAl
17 27 | HO1 0.62 0.56

17 29 | HO1 0.25 0.25

17 30 | HO1 0.23 0.14

17 31 | HO4 0.51 0.64

17 32 | HO1 0.41 0.25 NDF
17 56 | HO1 0.43 0.34

17 56 | HO1 0.7 0.71

17 56 | HO2 0.3 0.3

17 57 | HO1 0.53 0.41

17 58 | HO1 0.51 0.25

17 58 | HO3 0.39 0.29

17 | 61 | HO1 0.61 0.49

17 | 62 | HO1 0.41 04

17 80 | HO1 0.32 0.37

17 82 | HO1 0.78 0.65

17 87 | HO1 0.97 1.43

17 91 | HO1 0.5 0.45
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plug_
18 11 | HO4 0.19 0.18
18 15 | HO2 0.17 0.1
18 15 | HO3 0.25 0.29
18 15 | HO4 0.18 0.36
18 16 | HO5 0.44 0.27
18 21 | HO1 0.52 0.56
18 21 | HO02 047 0.59
18 32 | HO3 0.46 0.38
18 33 | HOS 0.48 0.32
18 36 | HO3 0.39 0.33
18 38 | HO3 04 0.31
18 | 40 | HO1 0.36 0.16
18 40 | HO5 0.21 0.2
18 | 42 | HO4 0.26 0.18
18 | 46 | HO1 1.04 0.45 SAl
18 51 | HO5 0.3 0.38
18 57 | HO1 0.93 0.43
18 58 | HO1 0.85 0.84
18 61 | HO1 0.86 0.72
18 64 | HO1 0.43 0.36
18 67 | HO1 0.7 0.7
18 69 | HO2 0.39 0.24
19 35 | HO1 0.62 0.34
19 42 | HO1 0.31 0.16
19 | 43 | HO2 0.4 0.29
19 51 | HO1 0.87 0.59
19 53 | HO4 0.26 0.33
19 63 | HO1 0.8 0.48
19 71 | HO1 0.73 0.46
19 76 | HO2 0.35 0.39
19 84 | HO1 0.94 0.86
19 87 | HO3 0.33 0.13
19 90 | HO2 0.3 0.25
20 19 | HO2 0.42 0.28
20 20 | HO4 0.26 0.28
20 25 | HO1 1.04 0.43 SAl
20 25 | HO2 0.48 0.44
20 26 | HO2 0.92 0.8
20 31 | HO3 0.37 0.29
20 32 | HO1 0.38 0.41
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Steam Generator 4 (continued)
SG4 Volts Volts
Row | Col | Supt | EOC-12 | EOC-11 | RPC Plg_
20 33 | HO1 1.19 0.66 SAl | Plug
20 33 | HO5 0.39 0.31 Plug
20 34 | HO1 0.28 0.28
20 34 | HO2 0.73 0.78
20 39 | HO1 0.9 0.76
20 39 | HO3 0.29 0.21
20 | 40 | Ho1 1.01 0.23 SAl
20 | 40 | HO5 0.25 0.21
20 | 42 | HO1 04 0.36
20 | 44 | HO2 0.59 0.4
20 | 44 | HO3 0.69 0.54
20 | 46 | Ho1 0.76 0.59
20 | 46 | HO2 0.89 0.96
20 | 46 | HO3 0.48 0.46
20 | 46 | HO6 0.41 0.29
20 | 47 | HoO1 0.4 04 SAl
20 | 47 | HO2 0.39 0.56
20 | 47 | HO3 0.49 0.33
20 48 | HO1 1.11 1.2 SAl
20 | 49 | HO1 0.28 0.26
20 50 | HO1 0.79 0.93
20 51 | HO1 0.77 0.8
20 52 | HO1 0.88 0.98
20 53 | HO3 0.39 0.36
20 54 | HO1 0.75 0.65
20 56 | HO2 0.51 0.3
20 56 | HO1 0.39 0.44
20 57 | HO1 0.47 0.3 SAl
20 58 | HO1 0.48 0.53
20 59 | HO1 0.88 0.64
20 60 | HO1 1.04 1.08 SAl
20 61 | HO1 0.48 0.47
20 62 | HO1 0.36 0.41
20 63 | HO1 0.91 0.72
20 64 | HO1 0.49 0.35
20 64 | HO2 0.48 0.58
20 65 | HO1 0.55 0.52
20 66 | HO2 0.28 0.3
20 | 68 | HO1 0.59 0.5
20 69 | HO1 1.43 1.39 SAl
20 70 | HO2 0.91 0.68
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug
21 15 | HO6 0.38 0.39
21 44 | HO1 0.26 0.22
21 48 | HO1 0.54 0.3
21 48 | HO2 0.7 0.29
21 51 | HO1 0.41 0.29
22 8 HO2 0.55 0.52
22 23 | HO2 0.22 0.23
22 24 | HO3 0.32 0.24
22 | 25 | HO2 0.39 0.65
22 25 | HO3 0.68 0.53
22 33 | HO2 1.42 1.1 SAI
22 36 | HO1 0.54 0.4 NDF
22 | 41 | HO1 0.89 0.76
22 | 46 | HO1 0.5 0.28
22 | 46 | HO2 0.61 0.49
22 | 46 | HO3 0.64 0.48
22 | 47 | HO2 1.07 1.24 SAl
22 59 | HO1 0.87 0.85
22 59 | HO2 0.72 0.34 SAl
22 | 65 | HO1 0.73 0.35
22 | 70 | HO1 1.36 1.14 SAl
22 70 | HO2 0.46 0.34
23 | 44 | HO3 0.37 0.29
23 | 45 | HO1 0.43 0.28
23 56 | HO2 0.36 0.37
23 | 60 | HoO1 0.75 0.55 SAl
23 | 61 | HO2 0.48 0.55
23 | 63 | HO1 1.05 0.5 SAl
23 | 64 | HO1 0.86 0.78
23 | 65 | HO2 0.86 0.31
23 | 66 | HO1 0.76 0.67
23 | 66 | HO2 0.45 0.61
23 | 67 | HO2 0.51 0.55
23 | 68 | HO1 0.56 0.48
23 | 69 | HOM 0.91 0.7
23 | 69 | HO2 0.77 0.72
23 70 | HO1 1.1 1.19 SAl
23 71 | HO1 0.69 1.03
23 | 71 | HO2 0.66 0.4
23 72 | HO1 0.66 0.77
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Pltg_
23 73 | HO2 0.92 0.81
23 73 | HO6 0.3 0.23
23 74 | HO1 0.71 0.95
23 75 | HO1 0.78 0.96
23 86 | HO1 0.61 0.6
23 86 | HO3 0.27 0.24 NDF
23 87 | HO1 0.79 0.63
24 46 | HO1 0.57 0.48
24 46 | HO2 0.54 0.14 NDF
24 52 | HO2 0.65 0.62
24 62 | HO2 0.25 0.19
25 40 | HO1 1 0.84 SAl
25 41 HO1 0.92 0.86
25 42 | HO1 0.91 0.61
25 43 | HO1 0.74 0.33
25 47 | HO5 0.44 0.15
25 50 { HO1 0.28 0.26
25 53 | HO1 0.96 0.93
25 53 | HO2 0.19 0.23
25 58 | HO1 0.62 0.52
25 60 | HO1 0.76 0.61
25 60 | HO2 0.36 0.2
25 67 | HO4 0.39 0.27
25 80 | HO2 0.72 0.65
25 83 | HO1 0.75 0.51
25 85 | HO1 0.59 0.6
26 14 | HO3 0.59 0.79
26 19 | HO2 0.73 0.73
26 19 | HO3 0.42 0.31
26 20 | HO2 0.48 0.42
26 21 HO3 0.33 0.31
26 27 | HO3 0.37 0.5
26 27 | HO6 0.34 0.3
26 29 | HO2 0.27 0.33
26 31 HO03 0.37 0.31
26 31 HO06 0.31 0.25
26 33 | HO2 0.81 0.71
26 35 | HO1 0.72 0.62
26 36 | HO1 0.67 0.57
26 47 | HO3 0.27 0.29
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plug_
26 62 | HO1 0.44 0.46

26 64 | HO1 0.46 0.39

26 65 | HO2 0.91 0.53 SAl
26 68 | HO1 1.29 1.13 SAl
26 69 | HO1 0.77 0.66

26 71 | HO1 0.47 0.46

26 72 | HO1 0.36 0.09

26 73 | HO2 0.83 0.62

26 85 | HO1 0.32 0.32

27 15 | HO2 0.82 0.84

27 18 | HO2 0.36 0.33

27 22 | HO4 0.3 0.21

27 45 | HO1 0.58 0.63

27 | 46 | HO1 0.57 0.53

27 53 | HO1 0.34 0.2

27 62 | HO1 0.57 0.67

27 63 | HO1 0.71 0.65

27 63 | HO2 0.65 0.56

27 65 | HO2 0.6 0.59

27 65 | HO3 0.4 0.29

27 66 | HO2 0.47 0.34

27 66 | HO4 0.29 0.31

27 67 | HO2 0.61 0.36

27 | 69 | HO1 0.9 0.69

27 70 | HO1 1.74 1.41 SAl | Plug
27 71 | HO1 1.49 1.31 SAl
27 72 | HO2 0.51 0.48

27 72 | HO3 0.57 0.45

27 73 | HO2 1.58 0.91 SAl
27 73 | HO3 0.43 0.33

27 74 | HO1 0.81 0.85

27 74 | HO2 0.64 0.47

27 75 | HO1 1.15 1.15 SAl
27 75 | HO2 0.78 0.75

27 75 | HO3 0.41 0.28

27 76 | HO2 0.29 0.17

27 77 | HO1 0.81 0.7

27 77 | HO2 0.67 0.65

27 77 | HO3 0.96 0.85

27 78 | HO1 0.48 0.54
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Steam Generator 4 (continued)
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plug_
27 78 | HO2 0.95 0.79
27 79 | HO2 0.73 0.77
27 80 | HO2 0.43 0.46
27 80 | HO3 0.69 0.61
27 81 | HO3 0.6 0.5
27 82 | HO3 0.85 0.88
27 82 | HO5 0.51 0.5
27 83 | HO3 0.52 0.45
27 83 | HO4 0.2 0.24
27 84 | HO1 0.26 0.17
27 84 | HO2 0.87 0.72
28 20 | HO1 0.45 0.42
28 | 28 | HO4 0.26 0.13
28 35 | HO2 0.48 0.36
28 | 40 | HO2 0.39 0.42
28 | 45 | HO1 0.45 0.52
28 | 47 | HO2 0.31 0.22
28 | 48 | HO1 0.71 0.63
28 | 48 | HO3 0.49 0.19
28 62 | HO2 0.43 0.36
28 | 63 | HO2 0.44 0.3
28 64 | HO2 0.48 0.57
28 | 65 | HO1 0.78 0.83
28 66 | HO2 0.58 0.85
28 66 | HO3 0.65 0.54
28 67 | HO1 1.31 1.49 SAl
28 68 | HO1 0.76 0.65
28 | 68 | HO2 0.43 0.33
28 68 | HO5 0.47 0.41
28 70 | HO1 0.37 0.43
28 70 | HO2 0.4 0.94
28 71 | HO1 1.01 0.84 SAl
28 72 | HO1 0.85 0.78
28 72 | HO2 0.83 0.84
28 72 | HO3 0.41 0.56
28 73 | HO1 0.75 0.8
28 74 | HO2 0.28 0.32
28 74 | HO3 0.83 1.2
28 74 | HOS 0.43 0.44
28 75 | HO1 0.95 0.48
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC PM_
28 | 75 | HO2 0.78 0.55
28 | 76 | HO1 0.27 0.26
28 | 76 | HO2 04 0.35
28 | 77 | Ho1 0.8 0.65
28 | 78 | HO1 0.68 0.71
28 79 | HO3 0.49 0.37
28 | 80 | HO3 0.54 0.42
28 | 81 | HO1 0.37 0.32
28 | 81 | HO2 0.55 0.49
28 81 | HO3 0.64 0.61
28 | 82 [ HO2 0.756 0.82
29 14 | HO1 0.32 0.28
29 18 | HO7 0.85 0.74
29 19 | HO6 0.78 0.65
29 | 27 | HO2 0.41 0.37
29 | 27 | HO7 0.21 0.2
29 | 28 | HO2 0.29 0.19
29 | 38 | HO1 0.37 0.36
29 | 43 | HO1 0.69 0.32
29 | 46 | HO2 0.22 0.15
29 | 47 | HO1 0.44 0.5
29 | 48 | HO1 0.64 0.65
29 | 50 | HoO1 0.44 0.43
29 | 51 | HO1 0.66 0.53
29 | 56 | HO2 0.35 0.28
29 | 59 | HO6 0.52 0.31
30 18 | HO2 0.36 0.34
30 | 21 | HO2 0.41 0.45
30 | 28 | HO4 0.13 0.15
30 | 54 | HO1 0.29 0.31
30 | 81 | HO2 0.32 0.22
31 39 | HO1 0.47 0.41
31 40 | HO2 0.35 0.39
31 54 | HO1 0.48 0.55
31 55 | HO2 0.57 0.56
31 58 | HO2 0.3 0.3
31 59 | HO7 0.36 0.39
31 71 | HO1 0.92 0.69 SAl
31 71 | HO2 0.74 1.04
31 71 | HO3 0.54 0.7
31 72 | HO1 0.67 0.67

(Table continued on next page)

Page 91 of 95
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug |
32 20 | HO2 0.3 0.26
32 39 | HO1 0.35 04
32 | 44 | HO4 0.56 0.33
32 | 49 | HO1 0.41 0.49
32 | 62 | HO1 0.65 0.67 SAl
32 | 62 | HO2 0.69 0.61
32 64 | HO1 0.58 0.55
32 | 64 | HO2 0.69 0.6
32 | 65 | HO1 0.35 0.34
32 | 65 | HO2 0.35 0.41
32 66 | HO1 0.57 0.6
32 | 67 | HO2 1.08 0.83 SAl
32 | 67 | HO3 0.48 0.49
32 | 68 | HO2 0.61 0.5
32 69 | HO1 0.87 0.66
32 70 | HO1 0.73 0.43
32 | 70 | HO2 0.71 0.8
32 70 | HO3 0.27 0.26
32 71 | HO1 0.29 0.39
32 | 71 | HO3 0.36 0.29
32 74 | HO1 0.7 0.49
32 75 | HO4 0.5 0.51
32 | 77 | HO4 0.5 0.43
33 51 | HO2 0.5 0.45
33 54 | HO1 0.28 0.27
33 | 67 | HO2 0.34 0.28
33 | 68 | HO1 0.5 0.21
34 25 | HO2 0.98 0.78
34 30 | HO2 0.54 0.44
34 | 47 | HO1 0.45 0.56
34 50 | HO3 0.73 0.38
34 58 | HO2 0.54 0.44
34 64 | HO2 0.57 0.19
34 | 65 | HO1 0.42 0.5
34 65 | HO2 0.49 0.55
34 | 69 | HO2 0.22 0.28
34 | 72 | HM 0.37 0.69
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC Plﬂ_
35 33 | HO3 0.26 0.2
35 35 | HO2 0.26 0.18
35 38 | HO3 0.52 0.3
35 | 46 | HO6 0.36 0.28
35 62 | HO2 0.37 0.3
35 66 | HO2 0.65 0.81
35 69 | HO1 0.25 0.26
35 73 | HO2 0.46 0.5
36 24 | HO4 0.48 0.14
36 | 47 | HO1 0.29 0.32
36 | 48 | HO2 0.53 0.33
36 54 | HO4 0.27 0.28
36 56 | HO2 0.48 0.38
36 57 | HO2 0.39 0.4
36 57 | HO3 0.43 0.31
36 59 | HO1 0.31 0.23
36 60 | HO2 0.47 0.38
36 62 | HO2 0.86 0.79
36 64 | HO2 0.61 0.81
36 65 | HO1 0.55 0.76
36 67 | HO6 0.15 0.25
36 68 | HO2 0.32 0.51
36 72 | HO1 0.36 0.37
37 62 | HO4 0.31 0.31
37 63 | HO1 0.54 0.31
37 72 | HO1 0.51 0.56
38 24 | HO3 0.45 0.39
38 26 | HO2 0.42 0.41
38 26 | HO4 0.23 0.16
38 30 | HO2 0.35 0.39
38 32 | HO2 0.38 0.39
38 34 | HO2 0.37 0.42
38 38 | HO4 0.32 0.33
38 72 | HO2 0.78 0.57
38 74 | HO3 0.61 0.31
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Steam Generator 4 (continued)
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SG4 Volts Volts

Row | Col | Supt | EOC-12 | EOC-11 | RPC | Plug |
39 27 | HO3 0.48 0.32
39 37 | HO3 0.42 0.45
39 | 41 | HO3 0.28 0.19
39 | 42 | HO3 0.57 0.48
39 | 42 | HO4 0.3 0.33
39 | 49 | HO2 0.69 0.51
39 50 | HO2 0.37 0.31
39 64 | HO2 0.4 0.21
39 66 | HO1 0.33 0.25
39 70 | HO3 0.62 0.56
40 29 | HO3 0.35 0.19
40 57 | HO1 0.46 0.43
40 67 | HO1 0.36 0.27
42 38 | HO2 0.61 0.42
43 65 | HO1 0.32 0.28
45 51 | HO4 0.52 0.31
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APPENDIX B
Verification Methodology Checklist
Initial if
Verification Method (One or more must be completed by each veritier) Performed

1 | Independent review of document. (Briefly explain method of review below or attach.) TPM<yO
2 | Verification performed by alternative calculations as indicated befow.™ o

a. Comparison to a sufficient number of simplified calculations which give persuasive
support to the original analysis.

Comparison to an analysis by an altermate verified method.

Comparison to a similar verified design or calculation,

Carnparison to tast results.

Comparison to measured and documented piant data for a comparabie design.

~iolelels

Comparison to published data and comelation’s confirmed by experience in the
industry.

3 | Completed Group Specific Verification Checklist. (Optional, attach if used.)

4 | Other (Describe)

{1) For independent verification accomplished by comparisons with results of one or more alternate
calcutations or processes, the comparison should be referenced, shown below, or attached to the
checklist,

Verification: The verifier's signature (or Electronic Approval) on the cover sheet indicates that all
comments or necessary corrections identifled during the review of this document have been incorporated
as required and that this document has been verified using the method(s) described above. For multiple
verifiers, indicated appropriate methods(s) by initials. If necessary, technical comments and responses (jf
required) have been made on the “Additional Verifiers Comments™ page.

Additional Details of Verifier's Review

I have read the document and have checked critical calculations. Design inputs were selected
correctly and were used correctly. Significant assumptions are identified and are resonable, The
method used in consistent with GL 95-05. The results are reasonable and are consistent with
previous CMOA results,






