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1.0

Introduction

Steam Generator (SG) inspection and repair at the Harris Nuclear Plant (HNP) was completed for
the Cycle 9 refueling outage (RFO9). Examinations of the tubing were performed with eddy
current tests (ECTs) and visual examination. Tubes have been removed from service by
plugging, and in some tubes mechanical stabilizers have been installed.

The examinations resulted in a total of 44 tubes being plugged: 3 in SG “A”, 12 in SG “B” and
29 in SG “C”. Appendix E shows the location of tubes plugged as a result of this inspection.

ECT noted loose part signals during the inspection which will be discussed further in this
summary.

2.0

Original Examination Plan
2.1  Description of Steam Generator Tube Inspection Scope

The inspection scope met or exceeded the criteria established in HNP Technical
Specification 3/4.4.5 and industry guidance provided in EPRI TR-107569-V1RS5, “PWR
Steam Generator Examination Guidelines”. Qualifications of the hardware, procedures
and personnel requirements met or exceeded prevailing regulations and accepted industry
guidelines and good practice.

Testing scope and scope expansion logic were planned prior to the beginning of
inspection activities to address Technical Specification requirements, EPRI Guidelines
and to specifically address known degradation phenomena and potential new degradation.

The inspection was completed on April 30, 2000. Table 1 is the planned inspection scope
and Table 2 is the summary of tubes plugged. In summary, the original inspection
planned scope was:
1) 100% of all tubes with bobbin coil eddy current testing,
2) 100% of all tubes with Plus Point” rotating coil (RC) eddy current testing at the
hot leg top-of-tubesheet,
3) asample of hot leg dents, manufacturing buff marks and other benign indications
with Plus PointG,
4) a20% sample of tubes with Plus Point” in the tight radii U-bends (rows 1 and 2),
and
5) a20% sample of the pre-heater expanded tubes in SG “C”.
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3.0

4.0

Expansion Plan
3.1  Bobbin Expansion Plans

A comprehensive test program for RFO9 included a 100% bobbin probe examination of
all open tubes. Therefore, expansion criteria was not utilized.

3.2 RC (Rotating Coil) Expansion Plans

The RC expansion plans were consistent with the EPRI Guidelines methodology, and site
Technical Specifications. Some additional RC probe testing was performed to bound
certain loose part indications. RC examinations were performed around loose part
indications and expanded by a one-tube boundary until no further indications were
reported.

The RC examinations in the Row 1 and 2 U-bend were expanded to 100% for all three
SGs when a few geometry indications were revealed at the U-bends.

Examination Results

Indications of tube wall loss and tube cracking were noted from tube inspections and are
attributed to corrosion and mechanical wear. Corrosion indications were located at hot
leg tube expansion transitions and within the hot leg tubesheet. Tube wear was noted at
support structures in the cold leg pre-heater area and at the anti-vibration bars (AVBs).
Minor wear was recorded where loose parts were previously detected. Table 2 is a
summary of tubes plugged and the nature of the indication. Appendixes A, B, and C are a
summary of indications recorded during RFO9.

The examination results for each of the steam generators, per the HNP Technical
Specifications, were classified as C-2. The classification criteria is based on bobbin
examinations and classified per the following:

e C-1: Less than 5% of the total tubes inspected are degraded tubes and none of
the inspected tubes are defective.

e (C-2: One or more tubes, but not more than 1% of the total tubes inspected are
defective, or between 5% and 10% of the total tubes inspected are degraded
tubes.

e (C-3: More than 10% of the total tubes inspected are degraded tubes, or more
than 1% of the inspected tubes are defective.
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4.1

4.2

Volumetric Indications

HNP has a Technical Specification plugging limit of 40% through wall. This
plugging limit is a conservative limit which includes penalties for sizing
uncertainty and cycle growth rates. One tube was plugged at HNP during RFO9
which exceeded this plugging limit. This tube had an AVB wear indication of
41%. Anti-vibration bar wear has been slow and gradual.

Other volumetric indications have been evaluated on a case-by-case basis. Since
HNP does not utilize a qualified depth sizing technique for volumetric indications
other than wear, the characteristics and history of each such signal is evaluated.
These other volumetric indications, that were in proximity to a loose part signal or
previous loose part signal, were characterized by RC examination as volumetric.
If a loose part was present, the indication was classified as a Loose Part Indication
(LPI) and repaired by plugging and stabilizing. If a loose part was not present, but
the indication is adjacent to a loose part, it would be considered a Single
Volumetric Indication (SVI). There were no SVIindications from the RFO 9
inspection. All LPI indications were preventively plugged. LPI indications were
stabilized if the indication was located at the 02C support or below and showed
change since RFO9.

Circumferential Indications

Stress Corrosion Cracking (SCC) indications at the hot leg top-of-tube-sheet
transition area have been observed at HNP since RFO6. Progression of the
corrosion has been gradual.

HNP utilized an analytical, deterministic/probabilistic approach to develop
screening criteria to verify that circumferential indications did not exceed safety
margins. None of the circumferential indications exceeded the threshold values in
the screening criteria. Therefore, in-situ pressure testing was not performed.
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4.3

4.4

4.5

Axial Indications

Axial SCC near the top-of-tube-sheet transition on the hot leg side was observed
in ten tubes in SG “C” and one tube in SG “B”. One tube in SG “A” exhibited
SCC in the tubesheet area. While HNP is qualified for Alternate Repair Criteria
in the tube sheet area (F*), this option was not invoked during RFO9, and the tube
was repaired (plugged).

A deterministic/probabilistic method was used to develop screening criteria to
verify that axial indications did not exceed safety margins. None of the axial
indications exceeded the threshold values. Therefore, in-situ pressure testing was
not performed.

In-Situ Pressure Testing

In those cases where non-destructive testing indicates marginal or indeterminate
ability to meet the performance criteria stated above, direct measurement of the
pressure retaining ability of the tubing is performed using in-situ pressure testing.
The testing methodology is consistent with prevailing industry practice. Entire
tubes or portions of tubes are tested at pressures sufficient to demonstrate a
pressure retaining margin consistent with the ASME Code, applicable Regulatory
Guides and industry guidance. The test parameters are the result of site-specific
calculations for the required pressure. The pressurization rates and hold points are
procedurally controlled. Corrections in the pressure required to demonstrate
margin are conservatively increased to account for tooling characteristics and for
temperature. Measurement and test equipment are calibrated and controlled to
appropriate quality assurance requirements. Methods are employed to determine
leakage, if any, during the pressure test.

During RFO9, no tubes exceeded performance criteria described above. As such,
in-situ pressure testing was not required.

Additional Evaluations
In addition to eddy current inspections, another non-destructive test was
performed. This test was the remote visual examination of installed tube plugs.

No indications of degradation or leakage were reported from the tube plug
inspection.
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Table 1

RFO9 Summary of Steam Generator Tube Inspection

SIGA S/GB S/IGC
Number of Tubes/Percent of Tubes

Bobbin - Full Length 4504/100% 4546/100% 4520/100%
Plus Point - Tight Radii U- 225/100% 226/100% 221/100%
Bends Row 1 and 2
Plus Point - Expansion 4504/100% 4546/100% 4520/100%
Transition - HL TTS
Plus Point - Pre-Heater n/a n/a 26/20%
expanded tubes (two
intersections per tube)
Plus Point - Hot Leg Dents, 10 6 24
Buff marks and benign
indications
Plus Point - Retest of 30 63 41
Bobbin Coil Indications -
Volumetric, Loose Parts and
other Diagnostic
examinations.
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Table 2

RFO9 Tubes Plugged For Indications of Tube Degradation

Indication Orientation and Location

Steam Generator

SGA SGB SGC

Axial indications below the inlet top-of-tubesheet 1 0 0
Circumferentially oriented indications near the 1 1" 13"
expansion transition at the hot leg top-of-
tubesheet
Axially oriented indications near the expansion 0 1 10
transition at the hot leg top-of-tubesheet
Preventive plugging of tubes with loose part 1 4° 5 (4% 1"
indications
Wear at an AVB support (Exceeding Plugging 0 0 1
Limits)
Volumetric indication at a miscellaneous 0 6 0]
location in a tube

Total Plugged - 44 3 12 29

h = Hot Leg Stabilizer installed
¢ = Cold Leg Stabilizer installed
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5.0

Examination Techniques and Equipment

The hardware, qualification of techniques and qualifications of personnel met or
exceeded regulatory requirements, industry guidance and prevailing industry good
practice. The resolution process employed sufficient independence to preclude a
systematic bias. The primary diagnostic tool used on defects was the Plus Point’ rotating
eddy current coil.

The eddy current examination was performed by ABB Combustion Engineering,
Inc.(ABB), utilizing Zetec MIZ-30 digital data acquisition and analysis systems. The
following coil types were used for the tube examinations:

Bobbin coil A610M/ULC .610” Diameter magnetic bias
A600M/ULCCombo .600” Diameter flexible probe head, magnetic bias
Rotating coil P610MRPC2C .610” Diameter two coil (.115” Pancake Mid-
frequency, Plus point Mid-frequency
P600OMRPC2C .600” Diameter two coil (.115” Pancake Mid-
frequency, Plus point Mid-frequency
P580MRPC2C .580” Diameter Two Coil (.115” Pancake Mid-
frequency, Plus Point Mid-frequency)
P560MRPC2C .560” Diameter Two Coil (.115” Pancake Mid-
frequency, Plus Point Mid-frequency)
P5S80MRPCI1C .580” Diameter One Coil Plus Point Mid-frequency.
Mag. Bias, Non-Mag Bias
P560MRPCI1C .560” Diameter One Coil Plus Point Mid-frequency.

Mag. Bias, Non-Mag Bias

The data was independently analyzed by two groups of certified Level IIA (minimum)
qualified data analysts (QDAs). Discrepancies between the two sets of evaluation results
were reviewed by Lead Level Il eddy current examiners representing both Primary and
Secondary analysis groups. ABB performed data acquisition and primary data analysis
while Duke Engineering Services (DESI) performed secondary data analysis. Both
primary and secondary analysis were performed onsite or remotely via LAN/WAN at the
Vemer & James Company located in Redmond, Washington, and DESI located in
Huntersville, North Carolina, respectively. Potentially repairable indications, as well as a
sample of non-degraded tubes, were also reviewed by an independent Level III analyst.

A site-specific performance demonstration was required for all data analysts. The
performance demonstration consisted of a written and practical examination. The written
exam was based on knowledge of the analysis procedure, while the practical examination
focused on successful completion of analysis of actual data. Data was compiled from
prior outages at HNP along with other indications from similar plants that could
potentially be found in HNP steam generators.

Two data management systems were used at HNP. The primary system was Zetec’s
Inspection Management System (IMS) that was the database of record. The second was

Page 9



Westinghouse’s ST-2000 System that was used to provide a second check and process
other information used for on-line data review and historic review.
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Appendix A
SG “A” Indication Summary

Axial Cracks at TTS
SG ROW COL | LOCATION| IND. LENGTH | MAXIMUM | AVERAGE | VOLTS
TYPE DEPTH (%) | DEPTH (%) | (Max)
A 23 101 TTS-2.44 SAl 0.39 100 * 1.51
* Below tube to tube sheet interface in F* region
Circumferential ODSCC Indications
SG ROW coL |LocATioN] IND. ARC DEPTH VOLTS
TYPE | DEGREES | VOLTAVG | (Max)
A 26 49 TTS SCl 61 0.02 (VI) 0.20
Wear Due To Loose Parts

SG ROW coL [rocaTioN] iND.  JDEPTH(%)| voLTS

TYPE (Max)
A 49 83 05C+19.1 LPI 15 0.32

Loose Parts Signals

SG ROW coL  [rocaTioN] IND. DEGREE | voLTs

TYPE
A 38 96 02C+0.79 LPS 85 0.30
A 39 96 02C+0.54 LPS 85 0.37
A 39 97 02C+0.57 LPS 80 0.44
A 39 97 02C+1.08 LPS 310 1.16
A 39 97 02C+1.36 LPS 86 0.64
A 37 99 TSH+0.56 LPS 85 0.54
A 37 99 TSH+0.69 LPS 176 2.76
A 13 106 TSH+0.22 LPS 121 0.27
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Appendix A
SG “A” Indication Summary - Continued

Wear at AVBs and Support Intersections

SG ROW COL LOCATION IND. DEPTH (%)} VOLTS
TYPE
A 17 79 02C WEAR 21 0.55
A 17 80 02C WEAR 25 0.70
A 19 84 02C WEAR 13 0.31
A 27 29 02C WEAR 19 0.41
A 27 84 02C WEAR 19 0.49
A 29 82 02C WEAR 17 0.41
A 29 85 02C WEAR 16 0.38
A 31 85 02C WEAR 13 0.31
A 47 42 02C WEAR 21 0.42
A 49 48 05C WEAR 15 0.29
A 34 59 06C WEAR 24 0.62
A 48 35 07C WEAR 25 0.67
A 48 36 07C WEAR 14 0.38
A 48 45 07C WEAR 20 0.39
A 49 32 07C WEAR 11 0.29
A 49 33 07C WEAR 11 0.30
A 49 35 07C WEAR 17 0.46
A 49 36 07C WEAR 26 0.82
A 49 37 07C WEAR 24 0.72
A 49 38 07C WEAR 29 0.94
A 49 39 07C WEAR 12 1.17
A 49 40 07C WEAR 29 0.70
A 49 44 07C WEAR 21 0.42
A 49 45 07C WEAR 13 1.27
A 49 46 07C WEAR 20 0.39
A 48 38 07C+0.3 WEAR 15 0.40
A 48 72 07C+0.4 WEAR 22 0.66
A 48 43 07C+0.4 WEAR 23 2.44
A 49 43 07C-0.1 WEAR 10 0.97
A 48 72 07C-0.2 WEAR 16 0.48
A 48 38 07C-0.4 WEAR 10 0.24
A 49 33 09C WEAR 11 0.29
A 42 59 AV1 WEAR 11 0.29
A 43 59 AV1 WEAR 12 0.28
A 31 64 AV2 WEAR 21 0.51
A 35 97 AV2 WEAR 15 0.32
A 39 64 AV3 WEAR 14 0.35
A 42 59 AV3 WEAR 15 0.38
A 45 59 AV3 WEAR 22 0.56
A 40 59 AV4 WEAR 19 0.49
A 46 59 AV4 WEAR 23 0.58
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Appendix B

SG “B” Indication Summary

Axial Cracks at TTS
SG ROW COL | LOCATION IND. LENGTH | MAXIMUM | AVERAGE | VOLTS
TYPE DEPTH (%) | DEPTH (%) | (Max)
B 35 60 TTS MAI 0.11 99 66.2 0.65
B 35 60 TTS MAI 0.11 100 69.5 0.72
Circumferential ODSCC Indications
SG ROW COL | LOCATION IND. ARC DEPTH VOLTS
TYPE | DEGREES | VOLTAVG | (Max)
B 23 70 TS SCI 41 0.01 (V) 0.10
Wear Due To Loose Parts
SG ROW COL | LOCATION IND. DEPTH (%) [ VvoOLTS
TYPE (Max)

B 38 16 02C+0.6 LPI 4 0.08

B 39 17 02C+0.4 LPI 4 0.08

B 39 18 02C+1.0 LPI 8 0.16

B 39 18 02C+1.4 LPI 5 0.10

B 39 19 02C+0.6 LPI 10 0.20

Loose Parts Signals
SG ROW COL | LOCATION IND. DEGREE | VOLTS
TYPE

B 36 17 02C+0.49 LPS 33 0.55

B 37 17 02C+0.49 LPS 36 0.28

B 40 18 02C+1.10 LPS 90 0.18

B 20 18 02C+2.02 LPS 61 2.06

B 20 18 02C+2.37 LPS 85 0.43

B 40 19 02C+0.87 LPS 85 0.62

B 40 19 02C+1.62 LPS 61 119

B 41 20 02C+1.27 LPS 59 0.02

B 35 28 TSH+0.22 LPS 89 0.28

B 1 45 TSH+0.28 LPS 91 0.24

B 28 55 TSH+0.13 LPS 80 0.54

B 28 56 TSH+0.29 LPS 84 0.35

B 4 57 TSH+0.25 LPS 90 0.19

B 21 70 02C+1.60 LPS 184 3.04

B 16 92 TSH+0.24 LPS 118 0.32

B 40 94 02C+0.92 LPS 85 0.74

B PE 94 02C+2.04 LPS 90 0.42

B 8 95 TSH+0.13 LPS 120 0.24

B 21 109 TSH+0.27 LPS 105 0.48

B 22 109 TSH+0.24 LPS 92 0.66

B 7 112 TSH+0.00 LPS 94 0.43

Page 13



SG “B” Indication Summary -Continued

Wear at AVBs and Support Intersections

Appendix B

SG ROW COoL LOCATION IND. DEPTH (%)} VOLTS
TYPE
B 33 54 02C WEAR 18 0.38
B 42 63 05C WEAR 11 0.21
B 47 72 05C WEAR 16 0.41
B 48 72 05C WEAR 15 0.45
B 49 48 07C WEAR 28 1.06
B 49 84 07C WEAR 25 0.82
B 45 59 AV1 WEAR 30 0.99
B 30 94 AV2 WEAR 9 0.20
B 42 56 Av2 WEAR 27 0.86
B 45 63 Av2 WEAR 17 0.45
B 46 59 Av2 WEAR 27 0.69
B 41 38 AV3 WEAR 13 0.36
B 28 97 AV4 WEAR 17 0.44
B 45 59 Av4 WEAR 25 0.75
B 46 59 Av4 WEAR 25 0.59
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Appendix C
SG “C” Indication Summary

Axial Cracks at TTS
SG ROW COL LOCATION IND. LENGTH | MAXIMUM | AVERAGE | VOLTS
TYPE DEPTH (%) | DEPTH (%) | (Max)
C 13 61 TTS SAl 0.13 78 40.8 0.36
C 20 70 TTS MAI 0.16 100 68.0 0.20
C 20 70 TTS MAI 0.11 93 65.5 0.09
C 20 73 TTS SAl 014 87 615 0.20
C 20 74 TTS SAl 0.14 88 66.5 0.20
C 20 76 TS MAI 0.17 82 65.2 0.30
C 20 76 TTS MAI 0.14 82 45.4 0.21
C 21 65 TTS SAl 0.13 94 61.1 0.19
C 21 75 TTS SAl 0.16 92 71.9 0.30
C 24 10 TTS SAl 0.08 97 57.5 0.19
[ 24 49 TTS SAl 0.06 40 15 0.13
C 1 53 TTS SAl 0.1 100 58.8 0.17
Circumferential ODSCC Indications
SG ROW coL LOCATION IND. ARC DEPTH VOLTS
TYPE | DEGREES | VOLT AVG |  (Max)
C 1 104 TTS SCI 38 0.01 (V1) 0.12
C 2 30 TTS SCI 73 0.02 (V1) 0.21
C 2 40 TTS SCI 61 0.01 (V1) 0.14
C 2 46 TTS SCI 56 0.02 (V1) 0.22
C 2 49 TTS SCI 72 0.03 (VI) 0.24
C 4 45 TTS SCI 40 0.01 (V1) 0.10
C 5 42 TTS SCI 148 0.04 (V1) 0.18
C 5 82 TT1S SCI 36 0.01 (V1) 0.15
C 3 84 TTS SCI 79 0.03 (V1) 0.27
C 12 41 TTS SCI 100 0.04 (V1) 0.27
C 12 57 TS MCI 25 0.01 (V1) 0.19
C 12 57 TTS MCI 41 0.01 (VI) 0.19
C 12 57 T1S MCI 28 0.01 (V) 0.10
C 24 50 T1S SCI 29 0.01 (V) 0.12
C 26 52 TS SCI 122 0.04 (V1) 0.21
Wear Due To Loose Parts
SG ROW COL | LOCATION IND. DEPTH (%)| VOLTS
TYPE (Max)
C 16 85 01H+0.5 LP| 11 0.28
C 37 46 02C+0.7 LPI 7 0.15
[ 39 46 02C+0.9 LPI 18 0.37
C 40 96 02C+3.9 LPI 9 0.14
C 40 96 02C+2.6 LPI 10 0.15
C 40 97 02C+4.4 LPI 5 0.07
C 40 97 02C+2.8 LPI 2 0.06
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SG “C” Indication Summary - Continued

Appendix C

Loose Parts Signals
SG ROW CcOoL LOCATION IND. DEGREE VOLTS
TYPE
C 49 44 TSH+0.33 LPS 32 2.18
C 49 44 TSH+0.39 LPS 72 0.34
C 49 55 TSH+0.42 LPS 83 0.44
C 49 56 TSH+0.39 LPS 93 0.36
C 49 70 TSH+0.86 LPS 112 0.12
C 39 98 02C+0.52 LPS 84 0.38
Wear at AVBs and Support Intersections
SG ROW COL LOCATION IND. DEPTH (%) VOLTS
TYPE
C 45 61 02C WEAR 19 0.45
C 34 59 03C WEAR 29 0.62
C 46 38 03C WEAR 13 0.30
C 48 38 03C WEAR 21 0.49
C 48 40 03C WEAR 19 0.57
C 38 79 06C WEAR 15 0.37
C 47 81 07C WEAR 20 0.52
C 48 37 07C WEAR 14 0.40
C 48 67 07C WEAR 19 0.48
C 48 73 07C WEAR 19 0.46
C 49 38 07C WEAR 20 0.48
C 49 40 07C WEAR 12 0.27
C 49 67 07C WEAR 21 0.55
C 49 69 07C WEAR 20 0.51
C 49 70 07C WEAR 17 0.42
C 27 46 AV1 WEAR 16 0.44
C 28 45 AV1 WEAR 20 0.43
C 30 46 AV1 WEAR 23 0.53
C 31 45 AV1 WEAR 33 1.29
C 33 45 AV1 WEAR 16 0.47
C 40 56 AV1 WEAR 12 0.29
C 45 56 AV1 WEAR 41 1.43
C 48 59 AV1 WEAR 14 0.33
C 23 45 AvV2 WEAR 23 0.68
C 25 45 AV2 WEAR 22 0.65
C 28 48 AV2 WEAR 21 0.47
C 34 44 AV2 WEAR 33 1.11
C 40 60 AV2 WEAR 14 0.33
C 41 56 AV2 WEAR 20 0.43
C 43 59 AV2 WEAR 16 0.38
C 44 59 AV2 WEAR 31 0.70
C 48 59 AV2 WEAR 14 0.34
C 49 34 AV2 WEAR 19 0.42
C 30 46 AV3 WEAR 15 0.29
C 33 43 AV3 WEAR 17 0.53
C 33 45 AV3 WEAR 13 0.37
C 34 45 AV3 WEAR 17 0.39
C 37 86 AV3 WEAR 9 0.20
C 39 58 AV3 WEAR 12 0.29
C 39 86 AV3 WEAR 29 0.81
C 40 56 AV3 WEAR 19 0.47
C 48 59 AV3 WEAR 10 0.25
C 40 18 AV4 WEAR 21 0.48
C 41 20 AvV4 WEAR 31 0.91
C 45 56 AV4 WEAR 27 0.61
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Appendix D
Tube Support Diagram

The model D4 SG's were built by Westinghouse and the plant started operations in 1987. There
are 3 SG's each having 4578 tubes. The tubes are mill annealed Inconel 600 with dimensions of
0.75" OD x 0.043" wall thickness. Supports include carbon steel drilled supports; eight on the
hot leg side and eleven on the cold leg side and anti-vibration bars in the u-bend section.
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Appendix D

Data Legend and Indication Codes

Row:
Col:
Vlts:
Deg:
CH:

Ind. Type:
Indication Location:

Bobbin Codes

Indicates the row number of a given tube

Indicates the column number of a given tube

Indicates the voltage response of a given indication'

The measured phase angle of a given indication

Indicates the channel used to measure and evaluate a given
indication

Analysis indication code, e.g. LPS = Loose Part Signal, etc.
Indicates the indication location relative to known
landmarks such as the top of the tube sheet, horizontal
supports and anti-vibration bars (AVB’s). TTS =top of
the tube sheet, hot leg side.

Indication Codes

LPI Loose Part Indication -- A signal from a loose part which indicates a possible degraded area.

LPS Loose Part Signal

WEAR Wear Indication

RC Codes

SAI Single Axial Indication

MAI  Multiple Axial Indication -- More than one indication in the same axial plane.
SCI Single Circumferential Indication
MCI  Multiple Circumferential Indication -- More than one indication in the same circumferential plane.

1 Voltage is relative as a measurement of indication size based on an established standard.
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Appendix E
Tube Plug Maps

- attached -

“SG-A Updated Plug Tube History”
“SG-B Updated Plug Tube History”

“SG-C Updated Plug Tube History”
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SG -A UPDATED PLUG TUBE HISTORY

Shearon Harris UIRFO9 CQL D4

X 3 TUBE PLUGGED THIS OUTAGE
BASED ON EC RESULTS

8 74 EXISTING PLUGGED TUBE

s 10 15 20 25 30 35 40 45 50 55 60
eelelelolelelelolnloleolelenld o e ToYoYeTeTeYo 1o}

OPOssstossedsersdoonsstoenns

65 70 75 80 85 90
uOuOOOOOOOOOOOOOOOOOOQOOXO 95 1eo 105 110

D¢evsegovectonssfoansas es 2000

L R R N Mo ToTe)
OCOvsdessegossea

IEEREEREIR RN R TR RINrel

S U 45
DICIIAR B

MR B X NI I AT SRR S SO « 00
OOeegeessgesssgacen MRS AR AR EEEEE R R I IR S
Qesegosceqgecseqgonnae AR S R I IR AN TP AP SO DRW¥eY. |
40 ... - e TV IS P gl [OOSR A .
QOs4seestonsnas s qeese R . peo a0
OOe+sgesseqgecsse LR I “ceee L Y .
QCesedessegacas IR R * s 00 eds e
Osests R sdocen o) vqee s

35 - -

c v

PRPIPON N R cson e deeea
s e DR N RN s s s 400
30 . P 40 e et aeeetrres -4 LR R PRI S P SRS PO 30
cees L B I TR LI T Dfeeeebssse s 4sens
“ e e e e e LI BEA IR AR Y Qoessoe 2O Ceeesegaanns s 904000
R EEEEREE " e . RS- K CRCRU Y + LI N o] Ceeeoleanes . t 0 00
s e s e e ecse s t4eecu e LIRS € NI ¥4 e R - EEE-EE-1-1- TR A
25 o .. PPN AR Sk ok S ot 2 T SR PP SOOI I DG = OB T . SR XUIP WS W, ¥, WA U _ 25
“ s e e e . BOCOGLOOULGD *OMw e 0
s e e e e . e eenas
ceeege .

E-1-1- P
cesedocne POCOOPOOOUMs e a e ¢ Do
20 R e .4 .- ...
LR BN 4 LB 4 e 0 LB ] LR A ] « 720

“ e

LY

LI B9
s e
16 - B N N }-o-o-a-vy ‘oo *10
8o —g- R o J 2 I N “g 15
Qeqessege DR R IR se 00 ce s i
«ose . e . . s e LR * e « Oy
.
OCeqaosais LU ] LMEICILN IR M AL AR I SUICITIRYD SO P, tes e e
BOedosoeie PR SRR G et g t4esa s s cs sy L3R EESP RPN IEEEE A
o - . . 5
Qesgessasge cgese g LN RN Xelelele) c v ea ceeed e OGO .. .« O
MR R N RN ENETS
10 -creedoaes . RARAR kSRS S 2R RIS C S SN SO trss st s O oo e ede ¢ 10
. . 4tere40a0e
De s gess et LI AR AL LI I A SR IRO Y (O B IE SO S LRI Y . O .. ) vea
N o LI IR RPN s
Oesgoesssgta A I I R R ReisioTe R I c4seen treeqe cHOO0 . . Doy
! . .
Oes IR BRI IR S AT A B I ) AR R R R I NI t 9000 LR S Y * 4 se0n T e s
} RS R IR S P R g
- P 4o
OGes s s e s b e e s g e e LA SR Y AR I IR PSRN BN S L RN LRI - I S
5 Deee N - ¥ - O s It T Y bR ot S R R L ALY - P, R A e = LY e ceee ceQo

-

s s e s doeccteBDoes

[eX 3]

e e

Rl Sl SR S S

cdereaja -1.... L I I A - P

[¢*osdestetocsatsni; 5

edDeas

. .
(e e @ ) ) . DR XY e s 0 * e a0 LRI LI 60 s esO4 o tdev e LAE ST * 0 0 e LRI .o * . ) ¢ e v e ()

- . . . . ! . sy
OOCOPOOOCHOACOLPLOO0 QOOGHOCLOPLLOHLECOHLICCUCOEGOOGH ‘cQOOOQ:ocOo@oOoc-oooo QOGC IPDES DRSS RS SRl 1

Jelelele! GOOOPOOGOT
5 10 15 20 25 30 35 40 45 50

SHOOQGong

55 6@ 65 70 7% 8 85 90 9% 100 105 110
Westinghouse Electnc LLC - NSD ST2000 04/30/2000 18 5652




£L0000 000Z/L0/S0 000ZLS QSN - DT 210013 ssnouBusap
Q11 sot

DOOOPOOOOI

Gesetessee

S8 08 :74 (74 S9 9 S5 as

St o S€ ot 24 (>4 13 ot S
QOOOPOAOXXOXOCOPXOOXDODVODOOUN QO0OPOOOLO

QO00PVVOOHOXO0 jelotelelolololeYeY i ToYoToYe Y Ts ToTol - | ©AoC

QO0OBOODY
AN AL S U U S AP SOy ALAL I 2N LIS RCN BN M A B U 2 O S *tre s P e ter (D
Qees tesen LA A R L T S O LA LN I L R LA AL B U TN IR S G *rtere st sttt et nten ()
ODeesdeoss *vrebeers s beronts shee e L R R S A R )
G @ - -»-

R R R R R Te
b-ott-sto oo et op o,

S a8 S8 SN S
QQe s g v e s ptrevedse

-t .. .o cteeec g
vt euw et s ter e b ML B L I I N P A I LS AL B AN I NeYe)
Osebosrnoboesntosn ot coss L T S O S tes et ergenrepe Chrecetertsetansrben(d
Qe v g eovebovosbdon L e e [eelel6] LR Y ter et e BOO0 Sttt sttt tasseteny)
(SR R B N N NI D Y LICRT IR O o} s *ro 090000 Qe s o ML R N N R XY
0T O st - M B R Ao S Shanan S SO SDNREIU SN —g - - - <o o1
Qe s tsessborscpoe "4 teretees s bOOOO cees
QOspoesepoesonton

Q0O }ow

. LR Y L Xe)
LR

steesetenn

L R )

O prevetensatbos

Ostorvestocnsios

st AT

Ofsrvepon

stevseben

oot 0O -~ g1

Obeveetes

ODervvesee

ez — e

—— - -3 e @2
* COOCD s r el evesbocrninnses Sresteesrtentr ey
Osrepeeesproectosoctoannsids O Y IR TR T coo e
QOesdoessposesvtonsabtonsnnio R

: M B B T S A S S Cre e e OO
Deetevensporsebonsassbdonsedoe L IS QODOPOLOLOLY QOO QOP e s T e bosoa M LR B ATIY ST P LYo}
[ .- Rl iR 2 Pe*® e e Vdrsn o o FQQ»O«F’*OOH'-O—Hb—vwwh"-"i«b-&oﬂ»-0-0—04—1-0~0—-0f4700(‘}‘*""'- - S2
Qe toeeobonosstososlonnsbsncets L A AR R R R R R T T S, Teretreentrenadecy
QObs s e oensbhos L3 TN SR SR O LI SO Sbes s e bhoaas . M R L I S N Te)
OQeesobooneia s pesaete [ 3 ¢ s e 4. Dtevesposes MR L A B U I S S (TS}
LS 2 L TN S AT B G LR S S T s et e LN R I O S
og - b RAR LIRS ST L . LTI SR

B e R R R L: Rl B ["}%

Ceossapoena M B LI S S Yo
Crebeanedoe s b e et L3 S LICRTATA SR Dbe e es s e . Crertrrssrtenrntrey
GOedaesnge stevente I LY -1 - RIRIR e Oboeseebones

B>

*s s bes v bers e LS
LA RS XN Yo loX X} DI B Sra *rebrecebone e s OX
BOsgossvstsoseooctesenmis ML BRI %6 Dtevessones teetererrbese et XXX
oy — e e e BB MR AR X ST XS 4o e etv-4 2 R B S ST ST 14
BOsretoocvbseopponesis L A A L B IR NS P et e b e nntonnn Sr s oo beanns LN ¥e)
OQespeassfbonssposnsia Streertecenit OPeesetertontonsetoces L I R R TeTe]
QOeterssspeavspososts Steerstennaig Oteseetovepgieceeboces ML BRI Y eTe]
QOpeerrpoverposonstonnntosantsen NS -1 Opsetntorserinnes trrrterrtenes b OO
‘ Gp o e e et e L a8 e PO 3 4-oe-0 e~ o 4o e e ST Y SEPr Sttt e e PO — b R SRS SO Sy
! sreetrrr o Otessetesnntroentones L Y eTe)
sPrec bt et ebaree

OPeseltecredonnndonns
NS 0S SRR Lo TEE¥ J I I S S
o)
S

SlelLlolelelelelololololeToloToToTo o To Io Yo Yo Yo 0} QVOOVHOVLOBOCOLBGOCOdBOOR
S ov

or1T SeT 20T S6 06 <S8 1] SL 12 S9 09 -1 [+12 g2 0z [} 34 [

I8Nt G39907d ONILSIX3 2¢ o

S1INS3¥ 33 NO @3Svd
19VLINO STHL G399N01d 3801 21 X

va100 6044LN suuey uosesyg

AYOLSIH 38N1 9N1d d31vadn 9 - 0S



SG-C UPDATED PLUG TUBE HISTORY

Shearon Harris UIRFOS  CQL D4

45

49

35

3e

25

20

1@

10

15 20 25 3

35

45

X 29 TUBE PLUGGED THIS OUTAGE
BASED ON EC RESULTS

o 58 EXISTING PLUGGED TUBE

40 50 65 60 65 70 75 80 85 90 95 100 195 11¢
OOOCOGOO“‘VOQOCCJOCGQDmLo,wx.o OPLOLCOOOOOC QOGOHOO0OLRO000
OCPOe v et s enur LA AN R ERE RN T Ctoosetsonedassndense LR XeloYe]
OO ¢ e 08 8q40e4q54 MR RN RIS R DY+ s e etBevsdaccotsccs “es 224000
QOeegeeoeiage, Perevducredber e R R N R R R E R I + 00
B T e PO ShananaRal g ot Sk SEST PR VPPN G R B R - s b HONDUPID SN i (s M B 45
ODO4s s o b ot dasq, S e s da et gt dl) 2 I R EEE TR TN te s st et OO0
QOevgsess4oces M R A R N e Deer o edessaqgoonndnnnse LR RN K Xele]
OQOseg0seedosaes MR A R K K I Ir S Oterssdensetonnatoacs LR RRE R NN X R Yele)
G ew 4. tee e 99y LIS fRX eI Lo L I N I N I NP S LN R R EEE I I SR e
T e 060G e el L LR R R R 2 T - UNp0 SU SN X% Ao o 49
[STXIR O S *eradrvandneay XessdenesdO Otevssdannetanesqocsnibones LR R NN R ¥eYe)
OCeo 4anea s 00 bes e AL IS BY SN IR S LI N e Cesessgsssaqdrone R R] AR E R RERE NN SN ols)]
Deeedoeesfacan MR R R N N X T ¥XDeodoeaotO OCtee0e4ea00POs 340000 DL EL LI B N IR B A Ao
Oeevgennndoeye AR N A e Des4e20ed0 Oysseassen Oesetosergesastdossnfdonee LI Re T
- - e ee 4 SR S 2 TR S AP SO ARG A R XSS I PN O QN GO 2O dfre - 4- & EERESRl SEEEEEEY S 1]
OO e vt doneagannelenss AR R B R RoTol - FOX IR SPEPRTa Q Ot s et et esO0HEOssedesnedtscecdoces LR RN XN YoTe)
DO® s eceedastadsaae MR A R 55 LRI R IFI SR g Otoevedanes ML IR U IOIR IR IE TR ST ST IR SPRY ey
AR SRR LI I RIS RS AAAAE REIRE EeEENNCY IR SAPauiy S I L - I I T e T e
e LIy AL LI B B RE IR SRR SR LRSI BN R S “ v o> D4 eeeadaoas LI A S, LAY LI IR SN R “ s LI ReI)
- - [SE R A didh SLIR SLAR 3P S P MR o o R s - 1 L N LACSR IR W o O4eeee MRS sb SR S STARSR AT TP SR ISPy SPID S e eeteeeP - - - - 30
M A B IE IR AR AP “ o e ....nu...._.... el Ot essrdessatnsecdanes LR K 2R T T O A P I S S
O 000906008 4q0asn R T T O e te ) (X R R N MR B IR B B I I S I 1)
SASE A ILE IR IR I IR - T - SO LA B NI IR Y P AP N el et naotornotonnndoncondonas s res s e denesBOO
S R R MR 2L I IR O O R R cr et eNeny Dtsseedostedoona M B A I IR SR IRIRY - RSP S e
RO I R A e T 3 SV SV THeertter ittt trdentodsenn B¢ Gre s st r0e0edsoeeineas o R R I Rl Stk R BT I R o Yo - 25
DeeYoosotoensdonans MRJRALY - 3 - ERDREID S S QOCOXXGOOUD GOOOPTOOCT e s s e b ensodsssnbdoces L R R TN I AT
e sgeeendoscendanss MR AR R R I Y. T A~ I I R N O A N LEXele)
(7898 ¢0seetesetbaoss MRS B R IR I . PN - L ¢t) PO *eDs 40 ccsgatocdrsosadenee t et oeflfes st
R R R EE R EEE R F v S, *BOPOCOCOOQPOCHOPCOGOGOOGG S - b G R I S S T S S )
R AR MR B e R T - X N uooo4116‘0'¢Aiﬂo.owﬂ-x‘x.v‘*71, 4o 0 LA K K AT IR B S S e 20
s e e LI IR ML 2L IR I AP SR SO M B L RN - I S I R I R e ]
(SIS TR ISP SR MR LI IR U I R A I I T IE TP MR B A AL I B I TP R S POy Vet rerr e tr e geenngenssdeeealdy
Oa4s6esgeeeaderonlonas MR AR R RN R P M R R R E NI T ML B I K 2 I I I R R R S S N
(Y4 eoesdocanadsnna R R L I R S A I S DR BRI I B I P S S *er el v st ractrottaborsadoanadls
L e e I kI S U SPUDRPIN SR DGR R il S IR RIPY. DU SN SN LRI SR - .. e s +egb000edeeeedG0O-- 15
(Gedaseadreandonea L C T BN S AR RS SO LR AR 2N LRI R i S MR BRI R IR T IR - R Sy S, L R R XY
(et esa et eestdrentdsnns MR A LI B R P S MR ERE R ED €) - FF R S, M A R R Y
OCedovaodoesstosnnionaes AR IR R R IR B PR **Det s e boNandoanns R A I B T S A U RN N N e1e]
Desds o etsavssdeansnsy 29224 000QP e e et o v adonae AR R R T le eI A NN M N Y e le e R LI B A I AN IR R R I B e
(3o s 46 eead M AL S ISR AP S - SRR SD NS GPIOPRY I MR SR R i TUL R T3 IPuUu SN odoo- D= he-deesedsoeedentrioseedoeacy 10
Deegsoeegonoogoennednece O MR SUL IR IR IR RPN I T Ot ees e tansegossodoanantanes Do 4 veaogovssatotsscsoncedast
ML R R I ISP 000D e e et s s s eisana AR RS AR RN NelslcIo R I MR R R AR R IR NNl e 1o R R R L R R KRN
AR S A ELAL I IV AT AP PR -k I R B I B P N MR R N R RN IR ITITIY IR S D S
MRS R AR R KRR KIRITIE IrAPY- IOy Sty SR Oobefotvedocentonnagaeas M B R B L S B I S S O
MR IR i AL IR ST SRR 5 . [ S PR IRt I ol R e R Tk RLIT T U S M A I R s L, W SORPS U G » - ¥ .. - - LELRUSE B 5
) ) ‘e “ o ae ¢ e te . LI B Y IR Y LI I * e 80 ‘e LIRS o6 0 a IR o0 IXEE] s e e LIS » s e “s e LI Y
R LY DR Y LI s e 0 “eo e LEC I BN BN LIRS * e e e ts e * e 0. IR RER: s e e ‘o0 4 L ] ¢ o 0 s e LRI
(Je ¢ o LY * s a0 46 an LR - KR Y. D«DsXe e XaoeXtoaas LECIE 2 LR R EE] s e e e foeas T e et e taaaa R “co s LAY o0
COLOHOCOOCOOCOOORGOOO OO0OROVCOHOOO0 P QOACBOOLOEOOOHN .,\\,.‘.:,\,\L;C_‘;OJ., GCOLPOOOLL0006a LCOCOOPOOGOGOO00 POOQOGOOOXGOOOOO0G0
5 10

15 20 25 3

35

49

Westinghouse Electric LLC - NSD ST2000 04/30:2000 235838

45

50

55

60

65 70

75 80

85

1]

95 100

105 110




