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1.0 INTRODUCTION

Braidwood Unit 1 operates with four Babcock & Wilcox Replacement Steam Generators (SGs) in
the four loop pressurized water reactor system. The SGs each contain 6633 thermally treated
Inconel-690 U-tubes that have a nominal diameter of 0.6875 inches and a2 nominal thickness of 0.040
inches. The tubes are supported by stainless steel lattice grid structures and fan bars. The tubes are
hydraulically expanded into the full depth of the tubesheet. Main Feedwater enters the SGs above
the tube bundle through a feedring and J-tubes. The SG configuration is shown in Figures A.1 and
A.2. The replacement SGs were installed at the end of Cycle 7.

In compliance with Braidwood Station Technical Specification (TS) 5.5.9, “Steam Generator Tube
Surveillance Program,” and American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel (B&PV) Code Section XI 1989 Edition, IWB 2500-1, Examination Category B-Q,
Item B16.20, SG eddy current examinations were performed during the Braidwood Station Unit 1
Cycle 10 refueling outage (A1R10). In addition, the inspections were performed consistent with the
Electric Power Research Institute (EPRI) “PWR Steam Generator Examination Guidelines: Revision
5” and Nuclear Energy Institute NEI 97-06, “Steam Generator Program Guidelines.” The
inspections were conducted from April 17, 2003 through April 24, 2003 by Westinghouse Electric
Co. Ltd. The following inspections were performed during this outage.

¢ 100% Full Length Bobbin Coil in SG 1A

e 54% Full Length Bobbin Coil in SGs 1B, 1C, 1D (consisting of 100% of the peripheral tubes
with the exception of tubes under the manipulator base plate and 50% of interior tubes)
100% Hot Leg Dents/Dings > 5.0 Volts Plus-Point

Diagnostic Plus-Point Inspections based on Bobbin Coil Results

100% Visual Inspection of Previously Installed Tube Plugs

100% Visual Inspection of Newly Installed Tube Plugs

20 SUMMARY

The requirements of Revision 5 of the EPRI PWR Steam Generator Examination Guidelines (i.e.,
EPRI Guidelines) were implemented during this inspection. A degradation assessment was
performed prior to the inspection to ensure the proper EPRI Appendix H, “Performance
Demonstration for Eddy Current Examination,” qualified inspection techniques were used to detect
any existing and potential modes of degradation. Each technique was evaluated to ensure that the
detection and sizing capabilities are applicable to the Braidwood Station Unit 1 site-specific
condition in accordance with Section 6.2.4 of the EPRI Guidelines. All data analysts were qualified
to Appendix G, “Qualification of Nondestructive Examination Personnel for Analysis of NDE
Data,” of the EPRI Guidelines (i.e., Qualified Data Analyst (QDA)). All data analyst and acquisition
personnel satisfactorily completed site-specific training and testing prior to beginning examinations.



An independent QDA process control review was employed to randomly sample the data to ensure
that the analysis resolution process was properly performed and that the field calls were properly
reported. An analysis feedback process was implemented that required the data analysts to review
their missed calls and overcalls on a daily basis.

As aresult of the eddy current inspection of the SGs, a total of 21 tubes were removed from service
by mechanical tube plugging. The 21 tubes were removed from service due to either having wear
associated with secondary side foreign objects or were required to be removed from service in order
to bound locations where the secondary side foreign object could not be retrieved. One tube in SG
1A had tube wear greater than the Technical Specification Plugging Limit of > 40%. Pursuant to
Technical Specification 5.5.9.c, “Inspection Results Classification,” the 1A SG was classified as
inspection category C-2 and examination scope was increased from 54% full-length bobbin to 100%
full-length bobbin. The remaining SGs 1B, 1C, 1D were classified as inspection category C-1 and
the 54% full-length bobbin inspection was performed. There were no scanning limitations during
the eddy current examinations. Table 2.1 provides the total tube plugging history and equivalent
plugging levels to-date for the Braidwood Station Unit 1 SGs:

Table 2.1
Equivalent Tube Plugging Level
SG A SGB SGC SGD Total

Tubes Plugged at Factory 1 2 0 0 3
Tubes Plugged in A1R08 1 0 0 0 1
Tubes Plugged in A1R10 8 10 3 0 21

Total Tubes Plugged 10 12 3 0 25
Total Tubes Plugged (%) 0.15% 0.18% | 0.045% 0% 0.094%

Note: Steam Generator Inspections Were Not Performed During A1R09.

3.0 CERTIFICATIONS
3.1  Procedures/Examinations/Equipment

3.1.1 The examination and evaluation procedures used during the SG eddy current

inspection were approved by personnel qualified to Level III in accordance with the
1984 Edition of SNT-TC-1A, “Personnel Qualification and Certification in
Nondestructive Testing.” Exelon Generation Company, LLC (i.e., Exelon) Special
Process Procedures Manual (SPPM) NDT-E-2, “Multifrequency Eddy Current Data
Acquisition of Steam Generator Tubing at Braidwood and Byron Nuclear Stations,”
Revision 4 and Exelon Procedure ER-AP-335-040, “Evaluation of Eddy Current Data
for Steam Generator Tubing,” Revision 0, were used for data acquisition and analysis.

3.1.2 The examinations, equipment and personnel were in compliance with the
requirements of Exelon and Westinghouse Quality Assurance Programs for Inservice
Inspection, Braidwood Station Technical Specification 5.5.9, 1989 Edition of ASME
Boiler and Pressure Vessel Code Sections X1, “Rules for Inservice Inspection of
Nuclear power Plant Components,” and V, “Nondestructive Examination,” Revision
5 of the EPRI PWR SG Examination Guidelines and NEI 97-06, “Steam Generator
Program Guidelines,” Revision 1.



3.2

3.13

314

3.15

3.1.6

Certification packages for examiners, data analysts and equipment are available at
Braidwood Station. Tables A.1 and A.2 of Attachment A lists all personnel who
performed, supervised or evaluated the data during this SG Inservice inspection.

R/D Tech Incorporated TC6700 Remote Data Acquisition Units (RDAUSs) with
Westinghouse ANSER computer software was used to acquire the eddy current data.
Analysis was performed with Westinghouse ANSER 8.3 Rev 94 computer software.
Secondary analysis was performed with CoreStar Eddyvision 32 Release 5.0
computer software.

The bobbin coil examinations of the SGs were performed with Westinghouse 0.560
inch diameter probes. For low row U-Bend tubing, a 0.540 inch diameter probe was
utilized to achieve the complete full tube examination in tubes where there was
difficulty using the 0.560 inch diameter probe.

The rotating coil examinations were performed with Zetec 0.560-inch diameter three
coil plus-point probes. The coils within this probe were a 0.115-inch diameter
pancake coil, a shielded 0.080-inch diameter pancake coil and a standard plus-point
coil.

Personnel

3.2.1

322

323

324

The personnel who performed the SG eddy current inspections were qualified to
Level I and Level II certification in accordance with the 1984 Edition of SNT-TC-1A.
The Level I personnel performed the inspections under the direct supervision of Level
II or Level III personnel. A list of the certified eddy current personnel who
performed data acquisition for the examination is contained in Table A.1 of
Attachment A.

The personnel who performed the SG eddy current data analysis were qualified to a
minimum of Level II, with special analysis training (i.e., Level IIA) in accordance
with the 1984 Edition of SNT-TC-1A and Article IV-2000 of ASME Section XI,
1989 Edition. A list of the certified eddy current personnel who performed data
analysis for the examination is contained in Table A.2 of Attachment A.

All eddy current data analysts were qualified in accordance with EPRI Appendix G
for Qualified Data Analysts (QDAs). In addition, all data analysts were trained and
tested in accordance with a site specific performance demonstration program in both
the bobbin coil and plus-point inspection data analysis. Resolution analysts were also
trained and tested specifically for the performance of data resolution. All analysts
were required to achieve a score of 80% or greater on both the written and practical
examinations prior to analyzing data.

All SG eddy current data acquisition personnel were trained and tested in accordance
with a site specific performance demonstration program. The data acquisition
operators were required to achieve a written test score of 80% or greater prior to
acquiring data.
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3.2.5

3.2.6

The SG eddy current analysis was subject to two independent analyses. Primary
analysis of all data was performed by Westinghouse and sub-contractors. An
independent company, CoreStar International, performed the secondary analysis.
Primary and Secondary analysis was performed by an automated data screening
analysis system as described in Section 6.3 of the EPRI PWR Steam Generator
Examination Guidelines, Revision 5. The analysis systems were operated in the
manual interactive mode. Each system was required to successfully pass the site
specific performance demonstration practical examination prior to analyzing field
data.

An independent SG eddy current Level III QDA was employed to serve as a process
control reviewer, in accordance with EPRI Guidelines, Section 6.3.3.4, to randomly
sample the data to ensure the resolution process was properly performed and that the
field calls were properly reported. The Independent Level III QDA also provided
data acquisition oversight to ensure that the data collection process was in compliance
with appropriate procedures, that all essential variables were set in accordance with
the applicable Examination Technique Specification Sheet (ETSS) and to provide a
data quality check of acquired data. The Independent Level I QDA reported
directly to the Exelon Level III inspector.

EXAMINATION TECHNIQUES AND EXAMINATION SCOPE

All SG eddy current examination techniques used were qualified in accordance with Appendix H of
the EPRI PWR SG Examination Guidelines. Each examination technique was evaluated to be
applicable to the tubing and conditions of the Braidwood Station Unit 1 SGs.

Examination Techniques

4.1.1

The bobbin coil examinations performed during this inspection were performed with
a 0.560-inch diameter probe as described in Section 3.1.5 of this report. For low row
U-Bend regions where there was difficulty using the 0.560 inch diameter probe, a
0.540 inch diameter probe was utilized to achieve the full tube inspection. Nominal
probe inspection speed was 40 inches per second for tubes in row 10 and higher and
24 inches per second low row tubes. Sufficient sampling rates were used to maintain
a minimum digitizing rate of 30 samples per inch. The bobbin probes were operated
in both the differential and absolute modes at frequencies of 650 kHz, 320kHz, 160
kHz, and 35 kHz. The following suppression mixes were used to enhance the
inspection: 650/160 kHz differential mix, 320/160 kHz absolute mix, and a 650/320
kHz differential mix.



4.12

4.1.3

4.14

Diagnostic examinations were performed on non-quantifiable indications and hot leg
dents/dings greater than 5.0 volts that may be detected by the bobbin coil
examination. The diagnostic examinations were to utilize a plus-point probe as
described in Section 3.1.6. Axial probe inspection speed was 0.5 inches per second
for straight tubing and 0.15 inches per second for U-bend region of the tubing and
dents/dings. Sample rates and rotation speeds were used to maintain a minimum
digitizing rate of 30 samples per inch (i.e., 25 samples per inch for the axial direction
and 30 samples per inch for the circumferential direction). The rotating probes were
operated in the absolute test mode at frequencies of 300 kHz, 200kHz, 100 kHz and
20 kHz. In addition to the four base frequencies, three process channels were used to
display axial indications in the positive trace.

The eddy current calibration standards used for the bobbin coil and plus-point
inspections met the requirements of Section 6.2.7 of the EPRI PWR Steam Generator
Examination Guidelines, Revision 5 and Sections V and XI of the ASME B&PV
Code, 1989 Edition.

The SG eddy current examination techniques used during this inspection were
equivalent to the EPRI Appendix H techniques listed in Table 4.1. Each Examination
Technique Specification Sheet (ETSS) was evaluated and determined to be applicable
to site conditions.

Table 4.1
EPRI Appendix H Techniques

EPRI
Technique Probe | Description
ETSS

96004.3 Bobbin

Fan Bar/Lattice Grid/Foreign Object Wear and Free
Span Flaws

96910.1 Plus-Point

Foreign Object Wear/Free Span Flaws (Wear Like
Flaws)

96703.1 Plus-Point

Dents/Dings — Primary Water Stress Corrosion
Cracking (PWSCC)

21998.1 Plus-Point | Foreign Object Wear Sizing (Pit Like Flaws)

21409.1 Plus-Point

Outer Diameter Stress Corrosion Cracking (Axial
ODSCC)

21410.1 Plus-Point

Outer Diameter Stress Corrosion Cracking (Circ
ODSCC)

20511.1 Plus-Point

Inside Diameter Stress Corrosion Cracking (Axial
PWSCC)

20510.1 Plus-Point

Inside Diameter Stress Corrosion Cracking (Cric
PWSCC)

96010.1 Bobbin | Manufacturing Burnish Marks
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4.2  Steam Generator Inspection Scope
42.1 The original inspection scope called for approximately 54% full-length bobbin
inspection of the tubing in all 4 SGs. The 54% was comprised of 100% of the
peripheral tubes with the exception of tubes under the manipulator base plate and
50% of the interior tubes. In SG 1A the inspection scope was increased from 54% to
100% based upon the steam generator being classified as inspection category C-2 in
accordance with Technical Specification 5.5.9.c, “Inspection Results Classification.”
42.2 Diagnostic examinations were performed on all non-quantifiable indications,
locations of foreign object wear, and hot leg dents/dings greater than 5.0 volts that
were detected by the bobbin coil examination. Diagnostic examinations were also
conducted in the vicinity of potential foreign objects to determine the extent of tubes
potentially affected by the objects. These special examinations were performed with
the three coil plus-point probe described in Section 4.1.2 above. See Section 5.1 for
further detail. No hot leg dents or dings greater than 5.0 volts by the bobbin coil
technique were detected.
423 See Attachment B for tubesheet maps detailing the inspection scope for each SG.
4.3 Recording of Examination Data
Results of the SG eddy current data analysis were recorded on optical disks. The data was
then loaded into a Westinghouse Eddy Current Data Management System, “ST2000” version
1.11.03. The system was used to track the completion of the examinations and was used to
generate the final SG eddy current report summaries.
4.4  Witness and Verification of Examination
SG eddy current inspections were witnessed and/or verified by the Authorized Nuclear
Inservice Inspectors, Mr. L. Malabanan of the Hartford Steam Boiler Inspection and
Insurance Company of Hartford Connecticut, Chicago Branch, 2443 Warrenville Road, Suite
500, Lisle, Ilinois 60532-9871.
EXAMINATION RESULTS
5.1 Eddy Current Inspection

Full-length bobbin coil examination was performed on 100% of the tubes in SG 1A and 54%
in SGs 1B, 1C, 1D.

5.1.1

Fan Bar Wear — A total of 7 tubes showed indications of Fan Bar wear. The largest
indication of Fan Bar wear was 10% through wall. The EPRI Appendix H bobbin
coil technique 96004.3 was utilized in this inspection for depth sizing of all Fan Bar
wear. Refer to Attachment B for detailed locations and sizing for all Fan Bar wear.



5.1.2

5.13

Lattice Grid Wear —A total of 5§ tubes showed indications of Lattice Grid wear. The
largest indication of Lattice Grid wear was 12% through wall. The EPRI Appendix H
bobbin coil technique 96004.3 was utilized in this inspection for depth sizing of all
Lattice Grid wear. Refer to Attachment B for detailed locations and sizing for all
Lattice Grid wear.

Foreign Object Wear — A total of 15 tubes were plugged due to wear associated with
3 foreign objects. An additional 6 tubes which did not have any signs of tube wear
were also plugged in order to bound foreign objects that were not able to be
successfully removed from the SG. Of the 15 tubes with foreign object wear the
largest was 48% through wall. The EPRI Appendix H plus-point technique 21988.1
was utilized in this inspection for depth sizing of all foreign object wear. All tubes
with foreign object wear were removed from service by mechanical tube plugging
regardless of percent through wall. Table 5.1.3 below provides a summary of the
foreign object wear found during this SG inspection. Refer to Attachment B for
additional details.

Table 5.1.3
Foreign Object Wear Summary

Object
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5.15

Visual Inspection of Installed Tube Plugs — All previously installed tube plugs were
visually inspected for signs of degradation and leakage. In addition, all plugs
installed during this outage (A1R10) were also visually inspected and the installation
parameters were reviewed for acceptable installation. No anomalies were found.

Attachment B contains tube lists with axial elevations of all imperfections that
contain measurable through wall depth that were found during the A1R10 eddy
current inspection.
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REPAIR SUMMARY

Repairs were conducted in accordance with ASME Section XI, 1989 Edition. All repairs
were performed using Inconel-690 mechanical tube plugs. All repairs were performed in
accordance with Westinghouse approved procedures. Tubes in locations where secondary
side foreign objects could not be retrieved were stabilized prior to tube plugging. Table 6.0
summarizes the repairs performed during A1R10. No tube sleeving was performed.

Table 6.0
Summary of A1R10 Tube Plugging
REPAIRS SG1A SG 1B SG1C SG 1D TOTAL
PERFORMED
Tubes Plugged 8 10 3 0 21
Tubes 6 5 3 0 14
Stabilized

7.0 DOCUMENTATION

All original optical disks have been provided to Exelon and are maintained at Braidwood
Station. The final data sheets and pertinent tube sheet plots are contained in the Westinghouse
Outage Report for Braidwood Unit 1, Tenth Refueling Outage, and are also maintained at
Braidwood Station.

NOTE: The ASME Section XI NIS-1 Form. “Owner’s Report for Inservice Inspections,” for
steam generator inspections performed during the Braidwood Unit 1 Tenth Refueling Outage is
contained in the “Braidwood Station, Unit 1 Inservice Inspection Summary Report,” letter
number BW030057.

8.0 FIGURES/TABLES/ATTACHMENTS
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Table A.1 Data Acquisition Personnel Certification List
Table A.2 Data Analysis Personnel Certification List

Figure A.1  Babcock & Wilcox Replacement Steam Generator Braidwood Unit 1
Configuration

Figure A2  Babcock & Wilcox Replacement Steam Generator Braidwood Unit 1
Tubesheet Configuration
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TABLE A.1
A1R10
Data Acquisition Personnel Certifications

No. Name Company Level QDA
(Y/N)
1 Atcheson, T. Spec/TMP I-T N
2 Schaffner, K. Spec/TMP I N
3 Bolt, W. Westinghouse I N
4 Bradley, G. Westinghouse II N
5 Dequevy, J. Westinghouse 1 N
6 Evering, D. Westinghouse II N
7 Fore, S. Westinghouse I N
8 Gallik, M. Westinghouse I N
9 Gault, W, Westinghouse 11 N
10 Greenawalt, L. | Westinghouse I N
11 Groh, T. Westinghouse II N
12 Hopper, J. Westinghouse Il N
13 Jury, L. Westinghouse I N
14 Koeser, S. Westinghouse II N
15 Miller, G. Westinghouse 11 N
16 Organai, S. | Westinghouse I N
17 Parris, J. Westinghouse II-A Y
18 Parris, T. Westinghouse 11 N
19 Patton, B. Westinghouse II N
20 Pope, W. Westinghouse I N
21 Shipley, E. Westinghouse 11 N
22 Stitt, A. Westinghouse II N
23 Vernon, D. Westinghouse II N
24 Walsh, M. Westinghouse II N




TABLE A.2

AlR10
Data Analysis Personnel Certifications
No. Name Company Level QDA
Y/N)
1 Brack, M. Anatec 111 Y
2 Miller, M. Anatec 111 Y
3 Stanger, D. Anatec I Y
4 Bowser, C. Corestar 111 Y
5 Causby, G. Corestar 111 Y
6 Croyle, R. Corestar J 811 Y
7 Humphery. R. Corestar 111 Y
8 Kirk, M. Corestar 111 Y
9 Martin, A. Corestar ITIA Y
10 McChesney, D. Corestar I Y
11 Miller, H. Corestar 111 Y
12 Overly, E. Corestar ITA Y
13 Seutter, A. Corestar IIA Y
14 Smith, J. Corestar IHA Y
15 Stach, G. Corestar IIA Y
16 Stump, T. Corestar 111 Y
17 Thuilen, T. Corestar 111 Y
18 Turner, D. Corestar 1A Y
19 Zevchak, J. Corestar IIA Y
20 Anderson, D. NDE Tech IIA Y
21 * Brown, M. NDE Tech 111 Y
22 Ethridge, G. NDE Tech 111 Y
23 Haynes, W. NDE Tech 111 Y
24 Lewis, C. NDE Tech IIA Y
25 Lewis, D. NDE Tech 111 Y
26 Lohner, E. NDE Tech 111 Y
27 Looper, R. NDE Tech 111 Y
28 Mast, M. NDE Tech 1 Y
29 Nelson, D. NDE Tech 111 Y
30 Sheldon, J. NDE Tech I Y
31 Siegel, R. NDE Tech 1 Y
32 Thompson, K. NDE Tech 1IA Y
33 Wheeler, C. NDE Tech 111 Y
34 Drumm, R. Vern & James 111 Y
35 Hutchinson, J. | Vern & James 1A Y
36 McLeod, E. VYern & James 11A Y
37 Moore, R. Vern & James I1A Y
38 Owens, S. Vern & James IIA Y
39 Schmitz, K. Vern & James 111 Y
40 Wilkerson, B. | Vern & James IIA Y
41 Gootz, T. Westinghouse II1 Y

* Independent Qualified Data Analyst




FIGURE A.1
Babcock & Wilcox Replacement Steam Generator
Braidwood Unit 1 Configuration
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FIGURE A.2
Babcock & Wilcox Replacement Steam Generator
Braidwood Unit 1 Tubesheet Configuration
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Attachment B.1

As-tested Bobbin Inspection Maps
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SG -A FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE HOT LEG
Braidwood A1R10 CCE 7720
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SG-A FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE COLD LEG
Braidwood A1R10 CCE 7720
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1 67 TESTED FO1 THROUGH TEH WITH
.560 BOBBIN PROBE

8 2 PLUGGED TUBE

.560 BOBBIN PROBE
.560 BOBBIN PROBE
.560 BOBBIN PROBE

SG-A HOT LEG LOW ROW BOBBIN INSPECTION PROGRAM

AS TESTED

9 580 TESTED 09H THROUGH TEH WITH
2 25 TESTED 09C THROUGH TEH WITH
0 34 TESTED F10 THROUGH TEH WITH

Braidwood A1R10 CCE 7720
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1 TESTED 08H THROUGH TEC

9 468 TESTED 09H THROUGH TEC
2 PLUGGED TUBE

I4
o

SG-B COLD LEG .540 BOBBIN INSPECTION PROGRAM

AS TESTED
Braidwood A1R10 CCE 7720
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2 TESTED F10 THROUGH TEH
1 TESTED TEC THROUGH TSH

x 1684 TESTED TEC THROUGH TEH
2 PLUGGED TUBE
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SG -B FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE HOT LEG
Braidwood A1R10 CCE 7720
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2 PLUGGED TUBE

x 1484 TESTED TEH THROUGH TEC
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AS TESTED FROM THE COLD LEG
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SG-B HOT LEG LOW ROW BOBBIN INSPECTION PROGRAM

AS TESTED

Braidwood A1R10 CCE 7720

1 6 TESTED FO1 THROUGH TEH WITH
.560 BOBBIN PROBE

9 451 TESTED @9H THROUGH TEH WITH
.560 BOBBIN PROBE

0 1 TESTED F10 THROUGH TEH WITH
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1 TESTED 08C THROUGH TEH WITH

Z 10 TESTED 09C THROUGH TEH WITH
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SG-C COLD LEG .540 BOBBIN INSPECTION PROGRAM

AS TESTED

Braidwood A1R10 CCE 7720

9 418 TESTED @9H THROUGH TEC
3 TESTED 08H THROUGH TEC
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SG-C FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE HOT LEG
Braidwood A1IR10 CCE 7720
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x 1515 TESTED TEH THROUGH TEC
5 TESTED 09C THROUGH TEC

9

SG-C FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE COLD LEG
Braidwood A1R10 CCE 7720
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SG-C HOT LEG LOW ROW BOBBIN INSPECTION PROGRAM

AS TESTED

Braidwood ATR10 CCE 7720
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SG-D COLD LEG .540 BOBBIN INSPECTION PROGRAM

AS TESTED
Braidwood A1R10 CCE 7720
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x 1580 TESTED TEC THROUGH TEH

o
SG-D FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE HOT LEG
Braidwood AIR10 CCE 7720
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SG -D FULL LENGTH BOBBIN INSPECTION PROGRAM

AS TESTED FROM THE COLD LEG
Braidwood A1R10 CCE 7720
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Attachment B.2

As-tested Plus Point Special Interest Inspection Maps



SG-A COLD LEG SPECIAL INTEREST +POINT INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

WITH +POINT PROBE FOR SPECIAL
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INTEREST

n 2 PLUGGED TUBE

188 105 110 115 120 125 130 135 140

9% 95

15 20 25 30 35 40 45 50 55

1o

118
110
105
100
85
80
75
79
65
60
65

o

*
%09

70

.
. .
09604
85

‘ol

.
OO
L)

+0}

55

o¥o

* o)
)
ooooc (o]
45 50
y LLC - NSBU ST2000 042872003 11:56:19

Electic

Weaatinah

115
110
105
90
85
80
75
70
65
60
55
50

100



SG-A HOT LEG SPECIAL INTEREST +POINT INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

+POINT PROBE FOR SPECIAL

X 3 TUBE TESTED IN HOT LEG WITH
INTEREST
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SG-A HOT LEG U-BEND +POINT SPECIAL INTEREST INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

X 1 TUBE TESTED IN THE U-BEND
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PROBE

a 2 PLUGGED TUBE

50 4 40 33 ¥ 25 2 15 10

55

135 132 125 126 115 110 185 192 S5 99 85

18

118
110

105

1e0
90

85

80
75
7
65
6@
55
50

5

L4
P
00

(o]

1¢

.
.
.

0]0°

L

oC0

15

OOO o)

o}

hso
25

%69

3e

3!

35

.
.
.

42

.
.
e« ole

85

L] . LR ] »_ L . L]
026230 0%6P0C0% 00 P0 0P 0% P o°
50

»
L]
.

o7 0
95

L

)
.
. .
.

0°0f
102

PoOp04°
185

.
.
.

110

PoC0%¢°0°0

118

.

[+l (]

Qe

OIS N
120

125

oo

13¢

L]
.
. e

0%0%0%0

135

.
000

1186

110

165

1ee
95
9

85

-
75
78
65
60

©4°0
148

e
°
0
%
o

o)

Femre A ASAE AN AR 4404



SG -B HOT LEG SPECIAL INTEREST +POINT INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

WITH +POINT PROBE FOR SPECIAL

INTEREST
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SG-B HOT LEG U-BEND +POINT SPECIAL INTEREST INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

FROM THE HOT LEG WITH +POINT

X 3 TUBE TESTED IN THE U-BEND
PROBE

a 2 PLUGGED TUBE
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SG-C COLD LEG SPECIAL INTEREST +POINT INSPECTION PROGRAM

Braidwood A1R10 CCE 7720

WITH +POINT PROBE FOR SPECIAL

X 1 TUBE TESTED IN THE COLD LEG
INTEREST

n [ ] ®
- - -] (3 0 [ 723 [ -] ['d [-d 7] ® n
- - - - o -3 © ] ~ ~ © © [ “ “ “ “ ” ﬁ m m w
- PO OO0
(o) {sRe X Kok =)
M 0 0|0 0 ¢ 0 00O OQAO ”
OOOOE(..:(. o s|e o - 8|0 -
QOO0 Qe e o o ole o ol o .
ﬁ OO O D e ofe # 4 0o 0lc ¢ } o ofe o9 o ofee |
- OloO D s sfeo s poefeeteslecpeociecieo m
0P O s[e e o ofa o p o oioe o ole o o ole o -1.
DOO|e 3 6 efeceposcjeotocloepociectecfes
” O O[O * sje o o sfe » ® ofe o . ofo o ® sjs . L")
o [+](=)>] . sfe o s o|le o o sfe o ojo o o ele o . sfs o o,
O A I A N A O A IO o PO PPl
o X R ERILER EKRIOK] P O R s ole o poolee ..
© 00 e ole o * sle o o|le o o ajeo o * oje o o sle o . sfe o 4
™ °)v'|c- e ole o e ofo o * ol o o ole » ® sls o LY Y e oy
(s} . o sle o e ole o e ole * sle o o nle o o ofe o e sle o cn‘.
Od e . ® oje o ® sfe o e oo o I e ojs o s sle e . sfle o
” O ele o ole o e ole o . ole » e aje o o ols o > ale o e ole @ . g
N OlO o > e . * eole o . o)v e e ale o * oje & e ole o . sje o . sje o o
O -t
O eje e ¢ o ofee
OlO * oje o . ooon ﬁo'o ovo. -ouo . lo colc loou o'oo oono c'oo Qn.o oaoo ouoo ac..
w OOovocno .. o § o oje o peafee N o o ® e ofe o o ojle ot v ejee
= L3R o ole e sle o e ofe 0o g s eloo o sle s o ole e * oje » e ole o LI+
X -
. 00 R ooon oooo oobc oo ooto oooo o-a- oouo . o- n'oo oco' ctoo cou- ooco oouv cooo .coo oono
] Oocc'-ooooono- ole o o o{e o § o alas * sfe o sfe e ) O e ofe .« g
= o LIRS IO ) e b o ele o peolen e s|e » o ole e > ole o o sle o LI £ I e
OQ e el -
AN oc' coou ... oooo o. RIS ooco oo-o Oloo .. coao o'cl R nucc onov cnoo I L
“ 30..0..-.-0. s sle » . . . sle o o ole o e sje o ole o o sfe » e oo o » oo s pn
3 o ole o ® ole o sle o LECI LRI B Y PO o sfle o o o|e o o oo o g o slee .« v
D e afe o . -
OO oooo uauo oocn aono PR 'oou on ‘.’ oooo oc.o cooo oou' cooo *.’ onco onol ot otoc oono .0- ooo-
” L1 oo--oo.oconan efe o o sje o el o ole e * ole e sle o p o oles .
] K e . o ole o p o s|es o osle» o sl o ) ) o ole o on..”
D o oo » LI ) L] -
LI LR A . R cttn oooo o-oo o. n-on oobo uulo oooo .uoo LI c'lo ] LA oooo uooo coou ...
0 O-oooon o ofe e feoleodocleotposleocdoceloedoo]loospeacloetoceloassdosclocsoales
& & D CRR EXICEE R oK ele s posle st osleantonfectoojenstacieepocios t-%
Oels o4 ¢ sleo e g oofeeteocles efle o b o ofeeogoe
vO'oc cooc n.uo ooc- ooo o ole o .. ® g0 ofe o LI ) oocu oocc cslo occo occo co.nc oono oooo o-nu oco-
” o . IR PR oo-l- 0000 oouooncu 'oaoaontoo .tocoooa 0.. e ole o cocuau ® ols o o opDC o on’
ole o e ole o|s o e eole o . eoje o
by o
Ole » e sle o » ole e * els @ . e [
Ovt..t °.c. 0-0: LN AR LI B LN cn a”o” ”cnn ccna ooc- oo-t ooco oono o-oc nono o-.- oobn ouoo no.o o-oo
..
% Ofocjecgosfeodeoclesecfes ole o p o oje o %% Oloo R Py l.ll oo.o ootu ooot hO A o-oo“
Of o afe o e sje o .
000 oﬁoo o-oo ooto .noc o-co noo. oooq ooca ou oltu ooco oooo -ooo ooco ntuo o.co oolo ooco oovn 0-.. co.o on'o oo-o
“ PR AN I IS AL AL uooo 00-0 oo-o co aooo oooo n-co cnc- 'oo o ojo » ooc uco e ofe c. » ole o . A“
o[s o o ofe ofe o . .o e ofe o
Q ole » - sje o * sje o ,
OOoo Lol oo-o n-oo AR ot-o ooo- oooo o- ocon oooo cvoo -.-o onuc ocoo cnoo onou -ooo ccoc 0-- ocoo nnoc oc-
no. S AR LN R noooo. otoo ooco o- ooco o'un .ono ooun e ofe o uncloo -nooo LI E) celt
.o o ola o .o ole o e oo o .o
© ~
OefoelestenfOetesles X X
OO.. 0 IO ooo OO.- (RN IO Py AR A A Tooov.-o. I AFLIR Ry AL SR A hooov.o-. R AR P
no-cc 1% ouool ooct ooo' ..ot oa 00000000000 o.-o ‘l'. -oo.cc oolo 000000000" co-ooo 000.
.o e ofs
& ~
O sfe o S
Qe dee onco o-co on-n ccol 0-' o'oo oooo oc -o-o oooo ooo' on-n o.oo ocoo coco -olo n-oc 00.. -ouo nooo coo- o'O
Q sje o o oje o e oo o °
“0 . PR PR RN P s ocu' -D-' tlic on tooc al.n l-oc 00-. onnn on'o . 0000 nnoo clc' cooc ccao oo sle 005
o) . .
© <
IR RTINS
00- -oac ooao ooco oo-n -coo oou' QH-” “o“- o %t oc.o AP P AP Pt %t -ooo * e cnnv %t e coou 'oOO
“ O\ro .o * ols e e ale s o a]ls o e sle cn -.oo .ooo ococ onoo oo . ooco -noo ooo. cooo o..' nooo 0-.- olon 0'00o
© -9 ©
Qle o o ol o e oo o o sje o . e . o a|le o . >
X 30N SN SO DI SO SN 30 DN SO DI S ...” “.”. R GO FORT PR P id SR Pty ST AR AL S
“ b e o|e o e ofs o e ole o o ofle e ole o O] ) cuanvutnca o 0000-0-. % . u:to.cttoooc C-OOK..N
o ofls @ o of[e o b o ojs e D . .
vOono S SR ccct o0 SR SO - oooo . 00 ocnc et %t ooon ocvo oooc o--o ooco AP o-oc ont- o.OO
“ O - D] EREIK IR RS L) PR PRty ‘e’ o ‘e’ ntoo M A AR PR %’ lolc ‘e’e coau RPN ot oo. ‘e
els o
[
Of »ofeetes
ofe"e R A ocoo c.oo oono ulca . vo o-oo oooc co.c ooo. ou . onoo ontc 0001 oooo Q'oc .o'o .os. ouoo cco‘
o OO..-.---...-. o sle e doele oboofeohoo|lsedbecslecbessles s gtooleepocjesteasfes
~ ® oo o o sls o ole o o ole o . sle o o]le o o o|e o o sla o oo o .o“
OO.lo-o-oooouo-vou o osfs o ole o o ols o . ole » ele o o ol e ® ele » e ole o ..
o AR A l.'l.!.!..lll. . * ole o s ofe o s ole o o aje ® * oles o o ole o ® sle o
P ARA R AR ole o o oo n v ole o oo o e ofe o s s|e o ofe o LN
s o ofo o 4 e afo 0 3 & sfe e e sfc e b s sfe o p o afe o3 e aleos o »is e v'oo“
Ofe o ofe o o sfe o e ofls o * ofe o * sle s e vl o . oje = " oje o ® o|e o s ole o
LI ERCIK JE R A LI EaY ole o » oo n o ofle o ojes o o o|e o ] ) e ofe o o
w OOnnoooo e ofe o o o - . ole o e o|s o * ofe o * ofe ® s aje » o sfe @ ® ole o
=4 * . e ofn o . ofe o ole o o oo o o ole o ole o o ofs o o oo e oje o oc“
000-..-... e afs » oo o o sfe o o ofle s sle e ® ofe » o ofe o o ofs o ..
o ofe o g e sls o p o ofee * oo e o ofe o o oo o . sle o o sle » oje o
P [* X I D) e oo o ole o s ole o ole s ofe o e ols o o ole o o ole o oo
“ Ols » o afe o poe|e ot s ofes * oo e s sfe o ° oo @ o sje o o sle e t.nt“
Q. - .
O ofe ou ono c.co * oo nloc ooao oacu oo.o n- * ooo. oooo 000. o-co o-oa -oou ooou .-o Aooa
7 OD e ole o o ols o o ol o ® ofo o » o]e e * ofle o o o|le s » o|le o s oo o
9 O[0 o p o oo o ofe o b o ofo o b o o]e o o|e o IR I -.%
TOD e sfe o ele a povlos é o o|e cele o h @ ols e doojenpocfecdee
O[O0 o ol » * ole o e o|le o > o]ln o * ole o o oo » sle o e oo o
o O sje o ole o * o|e ® o oo ® sfje o p ® Sis o e sls o . oje » . e
b O e o|le o s o|e o o oo o o ofe o * alos o e ale o * sje o l...”
(0000 o ole » e ole o o ole e * sl @ ® oo o ® ol @ ¢ oje »
QP e oo o oo » * oo o o]le o . o|le o ® ole @« o o|le o .
1Y [eXo] s ole o e o|e o o ofe o o el o » ale o e ole o o afe
p=i1 OOO)O ® ole o LI Y o sfe o ® ale o e ofe o « elo o c'ﬂ.v
COvoooc . oe » ofe » e olo e ® ole o . ofle o o
O[O O ¢ & ofjs o o sle o o sfe » L PR o sle o ole e
® 000 e ¢ o ofe .-ofoooo o ols o hoofaecg o
= POO|® ¢ 3 o slo e g oole o -oﬁot . ole e -unom
ACY. Y B0 0 0 00 O D NN on
olo o s sle o ® ofe » . sfe o . sle o . e
o OloO ] » ofe = e aje » o ofe o e alo o
(X (X=X T L o s|s e o oo . . o n
= OOl0OOPO o|fe ¢ § ¢ ale o g o
OO0 0POO[OCO P =« e
0400 wOOvOOOOAOo *
-
L] @ w ® & w ® 0 o n [ w ©
n u " “ “ - © [ ~ ~ © © w "3 “ “ “w ” ﬁ n m m b

LLC - NSBU ST2000 04252003 16:11:49

Electric C




148
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X 2 TUBE TESTED IN THE U-BEND
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X 3 TUBE TESTED IN THE U-BEND
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WITH +POINT PROBE FOR SPECIAL
INTEREST

X 1 TUBE TESTED IN THE COLD LEG
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Attachment B.3

Tubes Damaged by Secondary Side Foreign Objects



SG-A TUBES DAMAGED BY FOREIGN OBJECTS

Braidwood A1R10 CCE 7720
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SG - A

Braidwood 1 AlR10

Tubes Damaged By Foreign Objects

CCE 20032401

04/25 /2003 11:14:49

$oceedrcoargracannonn PO ARt LEEET TR L R R Y AR D R L LR e S T T 3
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 I CRLEN CEG BEGT ENDT PDIA PTYPE CAL L|
forecdmcccgecnnonen P Rt EEEEL TR RS PR R R L e to-doroeono- L 2ER 2 SRR LR R L R R Rl CTTTETE T R Y TR R Y
| 45 134 NDD TEC TEH .562 RBART 3 H|
| 45 134 .14 1@7 SVI P1 TSC .10 0 598 79 TSC TSC .560 ZPSNM 8 C|
| 45 134 .15 @ PCT 15 2 TSC .28 TSC TSC .560 ZPSANM 8 C|
| 45 134 .13 106 PID Pl TSC .19 T8C TSC .56 ZPSNM €66 Cf

|
= 42 135 .28 @ PCT 25 2 TSC .48 ) TSC TSC .56 ZPSNM 8 Cj
| 42 135 .27 98 SVI P1 TSC .49 0 .521 80 TSC TSC 568 ZPSNM 8 C|
| 42 135 .26 120 0OTI P1 TsC .56 TEC TEH .560 RBART 65 Hi
| 42 135 .24 100 PID P1 TSC .60 TSC TSC .560 ZPSNM 66 C|

|
: 44 135 1.61 113 DTl P1 TSC .31 TEC TEH .56 RBART 3 H|
| 44 135 .76 82 SVl P1 TSC .26 TSC TSC .56 ZPSNM 8 Cj
| 44 135 .75 o PID 2 TSC .31 TSC TSC .560 ZPSKM 8 Ci
{ 44 135 .70 Qo PCT 48 2 TSC .37 TSC TSC .560 ZPSNM 8 C)

|
: 46 135 NOD TEC TEH .560 RBART 3 H
| 46 135 .11 97 SVI 2 TSC .23 0 .358 79 TSC TSC .568 ZPSKM 8 C|
| 46 135 .11 @ PCT 12 2 TSC .23 TSC TSC .56 ZPSNM 8 Ci
| 46 135 .11 95 PID P1 TSC .23 TSC TSC .560 ZPSNM €6 C|
| |
| 45 136 NDD TEC TEH 560 RBART 3 H|
| 45 136 .21 @ PCT 2¢ 2 TS8C .88 TSC TSC 560 ZPSNM 8 C|
| 45 136 .21 115 SVI 2 TSC .15 0 .539 182 TSC TSC .560 ZPSNM 8 C}
| 45 136 .18 115 PID P1 TSC .10 TSC TSC .56@ ZPSNM 66 C|
[ 1
| 44 137 NDD TEC TEH .568 RBART 3 H|
| 44 137 .04 1085 SVI 2 TSC .14 0 .203 32 TSC TSC .560 2ZPSKM 8 C)
| 44 137 .04 @ PCT 5 2 TSC .15 TSC TSC .560 ZPSNM 8 Cj
] 44 137 .84 1e1 PID P1 TSC .13 TSC TSC .568 ZPSNM 66 C|
| |
| 46 137 NDD TEC TSH .5680 RBART 3 N
| 46 137 .14 @ PCT 14 2 TSC .28 TSC TSC .56 ZPSNKM 8 Cj|
| 46 137 .12 99 §8VI 2 TSC .31 0 308 77 TSC TSC .560 ZPSNM 8 Cf
| 46 137 NDD TJEC TEH .56@ RBART 65 H|
| 46 137 .12 106 PID 2 TSC .30 TSC TSC .560 ZPSNM 66 C|
fomvdevmepeceacann $oaredmcccgroccgecccgoracance LR b L Lt L R R LR SRR R Rt DT T R T LT 22 )
| ROW cCOL VOLTS DEG IND PER CHN LOCN INCH1 I CRLEN CEG BEGT ENDT PDIA PTYPE CAL L]
focvadoscapecnccancs P R L #eccmamece LR L T D R L T S e AR R R Y TP

Tubes: 7 Records: 29



SG-B TUBES DAMAGED BY FOREIGN OBJECTS

Braidwood A1R10 CCE 7720

OBJECT AT HOT LEG TOP OF

X 8 TUBE DAMAGED BY FOREIGN
TUBESHEET

o 2 PLUGGED TUBE

136 130 125 120 115 110 1805 120 95 99

140

115
110
105
100
99
85
8e
75
70
65
60
55

. .
o 0
105

L

e
OO

110

116

.
OOOOC OOOO bOO

120

..‘.
260

125

.".
©0%%o
130

L

135

. .
‘ord 0’0
©6%%0%0
140

L

118
110
105
8o
76
70
65
60
65

100

O
(o]
009

LLC - NSBU ST2000 04/25/2003 13:20:36

Eleactric C




SG - 8 Tubes Damaged By Foreign Objects

Braidwood 1 AlR1C

CCE 20330401

04/25/2003 13:19:57

L R s SR T TP AR Y Ry Rt TR TR L R LR dovpecnaonn LR SRR R AR #ommen- LEER R +e4
| ROW cCOL VOLTS DEG IND PER CHN LOCN INCH1 CRLEN CEG BEGT ENDT PDIA PTYPE CAL L]
LR R A S LR A R R SRR TR LR L L LR R LRy L LR #oceen. #ocmoe- #owe-. +--+
] 82 11 15 137 D0OF1 1 TSH .94 TEC TEH .56@ RBART 5 Hj
| 52 11 23 88 sSvVI Pl TSH .94 TSH TSH .56¢ ZPSNM 55 H|
| 52 11 o8 86 PID 2 TSH .94 TSH TSH  .560 ZPSNM 59 H|
| 52 11 o3 ¢ PCT 11 PL TSH 1.39 .344 71 TSH TSH .560 ZPSNM 59 H|
I |
| 54 11 NDD TEC TEH .560 RBART 5 H|
| 54 11 .13 77 sVl 2 TSH .87 TSH TSH .56@ ZPSNM 61 H|
| 54 11 .12 80 PID 2 TSH .81 TSH TSH .560 ZPSNM 63 Hi|
| 54 11 .13 ¢ PCT 13 2 TSH .92 .310 63 TSH TSH .560 ZPSNM 63 H|
| |
| 51 12 .05 87 svI 2 TSH .95 TSH TSH .560 ZPSNM 61 H|
| 851 12 .10 71 PID 2 TSH 1.03 TSH TSH .560 ZPSNM 63 HJ
| 51 12 .06 e PCT 7 2 TSH 1.17 .311 40 TSH TSH 560 ZPSNM 63 H|
| |
| 53 12 .11 81 svil 2 TSH 1.56 TSH TSH 560 ZPSNM 61 H|
| 83 12 .12 ¢ PCT 12 2 TSH 1.50 .348 63 TSH TSH 560 ZPSNM 63 H|
] 53 12 .10 71 PID 2 TSH 1.54 TSH TSH 560 ZPSNM 63 H|
( I
| 62 13 NOD TEC TEH 568 RBART 5 H|
| 52 13 .04 67 SVI 2 TSH .34 TSH TSH 560 ZPSNM 61 Hj
| 52 13 .03 40 PID 2 TSH .25 TSH TSH 560 ZPSNM 63 H|
| 52 13 .03 9 PCT 4 2 TSH .38 .1566 31 TSH TSH 560 ZPSNM 63 H|
| |
| 90 29 NOD TEC TEH 560 RBART 1 H|
| 908 29 .05 106 svI P1 TSH .23 TSH TSH 560 ZPSNM 65 H|
| 99 29 .14 94 PLP 1 TSH .26 TSH TSH 560 ZPSNM 65 H|
| 99 29 .96 ¢ PCT 7 P1 TSH .26 .288 85 TSH TSH 560 ZPSNM 65 H|
| 90 29 .24 120 PID P1 TSH .23 TSH TSH 568 ZPSNM 67 H|
| 1
| 92 29 NDD TEC TEH 56@ RBART 1 H}
} 92 29 .85 91 svi1 P1 TSH .60 TSH TSH 660 ZPSNM 65 H|
| 92 29 .16 93 PLP 1 TSH .64 TSH TSH 560 ZPSNM 65 H|
] 92 29 .17 @ PCT 17 P1 TSH .75 .674 140 TSH TSH 56@ ZPSNM 65 H|
| 92 29 .10 94 PID P1 TSH .60 TSH TSH 568 ZPSNM 67 H]
| |
| 93 3¢ NDD TEC TEH 560 RBART 11 H|
| 93 3e .06 @ PCT 7 P TSH .49 .249 85 TSH TSH 560 ZPSNM 65 H|
| 93 30 .14 87 PLP 1 TSH .58 TSH TSH 560 ZPSNM 65 H|
| 93 30 .06 87 sVl P1 TSH .58 TSH TSH 560 ZPSNM 65 H|
| 93 30 .09 98 PID P1 TSH .55 TSH TSH 560 ZPSNM 67 H|
L R LR PP LR ERE R R SR T TR $omemmmnan pommmaaa LR R LR R Pomom-=- #eceenn L L Rk +--+
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 CRLEN CEG BEGT ENDT PDIA PTYPE CAL L|
L Y et EEERPE TP AR R R Rt TR 4ecermnan- LARREEEEEE LR L SRR [ IR R R R L g oo +--4
Tubes: 8 Records: 33



Attachment B.4

Tubes Containing Fan Bar Wear



SG-A FAN BAR WEAR INDICATIONS

MOST SEVERE INDICATION PER TUBE

Braidwood A1R10 CCE 7720

1 TO 19 PERCENT

1 1 INDICATION

o 2 PLUGGED TUBE
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SG - A Fan Bar Wear Indications

Braidwood 1 A1lR10 CCE 20030401 04/25/2003 03:50:31

R R R LT R R e Y R R R #occcmmaae N 4ocmmeae 4o R $ocmmne -
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
P e ke L SRR LR R R R R R e L 4o LERR R LEEREEE +--4
| 71 62 .21 o PCT 7 P2 Fo4 -1.95 TEH TEC .560 RBART 28 Cj)

| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE caL L|

R Y LRt R IR Foecccperccfoecncdenvadaccnnaa o cecena= B P $ememmne P PR P o FER Y
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SG - C Fan Bar Wear Indications

Braidwood 1 AIR1® CCE 20030401 04/25/2003 16:15:18
LERER RS AR AR AR RS AL LEAEE LAREL Skl A $ocmmree- $eommmen- L AR L AR L AR RS LA AR o an- +--+
| ROW COL VOLTS DEG IND PER CHN  LOCN INCH1 INCH2  BEGT  ENDT PDIA PTYPE  CAL L|
R LEEET TR R R et LR ET SRR T R P $oceemccnn $oceemn R e 4-ceo-- R -4
| 55 &6 47 © PCT 10 P2 Fes 1.61 TEH TEC .560 RBART 22 |
| 55 56 30 86 VoL 1 FOS 1.64 escC FO4 .520 ZPUEF 44 Cj
i !
| 59 68 21 0 PCT 5 P2 FO5 1.05 TEH TEC .560 RBART 22 C|
| 59 68 17 131 voL 1 FO5 87 09C F@3  .520 ZPUEF 44 Cf
| I
| 35 70 04 251 MBM 6 TSH 12.60 TEH TEC .560 RBART 20 Cj
| 35 70 24 o PCT 6 P2 FO5 1.49 TEH TEC .560 RBART 20 C|
| 35 70 20 110 VoL 1 F@s 1.53 esC FO4 .520 ZPUEF 44 |
| |
| 57 78 42 @ PCT 9 P2 Fo6 .68 TEC TEH .560 RBART 23 H|
| §7 78 28 103 VoL 1 FO6 .99 esc FO4 .520 ZPUEF 44 Cj
| |
{ 79 94 45 @ PCT 8 P2 Fe6 -1.09 TEC TER .560 RBART 21 Hi
| 79 94 33 96 VoL 1 Fe6 -1.14 09C FO5 .520 ZPUEF 44 |
e b SRR R R R R Y SRR LR TR L L Fo--een- $ommcann L 4ocmenn oo +--t
| ROW COL VOLTS DEG IND PER CHN  LOCN INCH1 INCH2  BEGT  ENDT PDIA PTYPE  CAL L|
P AR ET AR D T R ST TR R L demcmeme- demmmen- $ocmmmm. $omvan- LR 4o +--4+

Tubes: 5 Records: 11



1 TO 19 PERCENY

1 1 INDICATION
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Electric C

SG-D FAN BAR WEAR INDICATIONS

MOST SEVERE INDICATION PER TUBE

Braidwood A1IR10 CCE 7720
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SG - D Fan Bar Wear Indications

Braidwood 1 A1R19 CCE 20030401 04/25/2003 18:06:26
LR R Rt SRR TR R L SR TERRP TR $omcecnnes R 4eccannn L EERR T 4ovocnn R -4
| ROW cCOL VOLTS OEG IND PER CHN LOCN INCHL INCH2 BEGT ENDT POIA PTYPE CAL L]
D R N R R e R R L L R R EEERE #emonmnn L R #oeecnn D +--4
] 35 138 .19 @ PCT 7 P2 FOs 1.39 TEH TEC .560 RBART 54 C|
{ 35 138 .18 94 VOL 1 Fo5 1.58 Fo5 09C .520 ZPUEF 72 C|
LY TELEE SRR R Rt TEE T TP R R R L R L Fomoen- N #ecceon +--4
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
$omccpomacporccnnann D R P TRy O Rt SRR R L s #oeemoce L R N 4oomoo- +--4

Tubes: 1 Records: 2



Attachment B.§

Tubes Containing Lattice Grid Wear



1 2 INDICATION 1 TO 19 PERCENT

a 2 PLUGGED TUBE
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SG - A LATTICE GRID WEAR INDICATIONS

MOST SEVERE INDICATION PER TUBE

Braidwood A1R10 CCE 7720

sjs » .
oo o 050%
ofe o O(O
e ole O
QOOQQCIOO”
~6 -~
e ole O
sle = e O
000000100”
- -
P e o . . ofe o .
e e ojle o e oje . * sl @ o ole = ® els ® » alo e o ole s e sle s o ole o * sle O
[o I T ) * ola o ® sle o . ol » * o]ln o o ole o e o|le o * ole o e ole o e ole o e Og
OD e o|le e * sls . e sl o I o ole o * ojo» ® ale s * sle o ¢ ole o * oje O
o106 - i
O ejle o o ole o * ole o * ole e . sfe o * ol o ® sfs o * sle o e ole o e ols O
[«] > ols o o o|s o o|ls o * sle o o sie » ® sle o ® slo o o oje o e sle L3 )
Qle o ® ojle o * a|ls o . s|le o * eoje » ® elo o ® sje e ¢le o * ole o e o|ls O
o sfe @ - oo & * ofe o o sje o s sje » * sfe » s oje o o saje ® sfe o * Ovs
O sle o s el o s ale o s ole o » sle o . ojla ® ole s ® sje » * sjo . 101
OP e sjs o e ola o » aje o o olo @ e oje e ale o e aje o * ofe ® o{e O
QIO o > e|le o * sle o . ole » s ol o * ole o e ole o * slo e . s|o o s O
O eje o o ojle o LI T E 2N ) o olo o * eje o e ole o * ale o * sle @ e sjs O &
© — i
OxOo o sle o . ole o * oo » * sje » e vje » ® aje o ® s|le o e o]le O
© o)e o e ofe @ o ale o e o|le o o ojes o e o|e o . oo . ole o L}
OQ o oo o e ole o ® ojle s * ole o * vje » ® sje o ® sl @ s ole O
Ol0 o olo o o o|lo o * o)s » . ojs o * w|s o s ele o . ols o oOﬁ
TOPeo|oebeoles o
QO ¢ & o|lo o .. .0
[e)X ] [+ JX] e o|le o s 0g
PO e]s e pee -Osn
1% %lo%e" o
p O O « O
X *om
L3 e]
Ooo
.
<o S
—© -
*« O
b OO
o0
0 - W [ o ® 13 ® (7 [ 3 n ® w S [ L 13 - w [ w [ w
u ".. m “ (-3 (-] © © ~ ~ © ©o ] [} - < = m N ~N - -

LLC - NSBU ST2000 042%2008 11:00:10




SG - A Lattice Grid Wear Indications

Braidwood 1 A1lR10 CCE 20030401 04/25/2003 ©09:49:02

4eccnpecengracenanan R R R RN T SRR N #oemcancen 4omcccee 4o +eeeon- #eemonn LR 4o+
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
4eemadaccadocencnnnn R L R R T TR D 4o 4emmooce 4e----- $---ee- $o-ene- 4o+
| 72 19 .17 @ PCT 5 P2 @5H .36 TEH TEC .560 RBART 48 C|
| I
| 39 70 .45 @ PCT 12 P2 @1H -1.59 TEH TEC .56@ RBART 62 C)
D e ARl TR R R R e LR ST LR R T TR R 4oeemna- 4 4o LEETEEE LR +--+
| ROW COL VOLTS OEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L]
P LE LT TP R D R e R 4occeemnan- R 4ocsecn- e R [T LR +--

Tubes: 2 Records: 2



SG-C LATTICE GRID WEAR INDICATIONS

MOST SEVERE INDICATION PER TUBE

Braidwood A1R10 CCE 7720
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1 2 INDICATION

118

110
105
100
95
90
85
80
7%
70
65
60
§5

18

15

20

30

36

40

45

. e
.

LK)
*
.

o _o

55

.
*
.

OJOOO D

0.0
]

65
(o]
.

.
L

[
. o
e o

. 0

X

70

.
.
.

Oo o 00000000005000000000

OOO?O
L

7%
040.0
.

80

85

9.0
0.0J0 0
4% Pl

96
0.0

95

100

.
o]

v le
OOO (+]

.
o
105

P

105

110

.
°000 0500

P.

118

120

0405%

.
L]

.
o0

125

125

130

. .
.

0%6°¢°0%

5

135

140

.
OO (=]

:

115

110
105
100
89
75
70
65
6o
66
50

(=}
o}

[
(oo}

68 65 50 45

65

116 110

120

135 130

140

LLC - NSBU ST2000 0472572003 16:42:82




SG - C Lattice Grid Wear Indications

Braidwood 1 A1R10 CCE 20030401 04/25/2003 16:20:35
R Rt LR R D R R R LR R L Y R LR R Feemmm L +--4
| ROW COL VOLTS DEG IND PER CHN  LOCN INCH1 INCH2  BEGT  ENDT PDIA PTYPE  CAL L|
L T R R R P R b R L 4o R L +o-+
| 69 50 29 0 PCT 6 P2 04H -1.81 TEH TEC .560 RBART 2a |
| 69 50 28 90 VOL P1 04H -1.66 04H @4H  .560 ZPSNM 53 H|
| |
| 9 92 36 0 RWS P2 05C -1.61 Q9H TEC  .540 RBART 2 cj
| 9 @92 NDD @gH TEH .560 RBART 3 H|
| 9 92 23 0 PCT 6 P2 05C -1.55 0sC TEC .560 RBART 38 Cf
| 9 92 08 120 VOL 2 5C -1.46 05C @5C .560 ZPSNM 42 |
$ommmgececpuncccanen R R S P R $oceanc- $r-c-en- 4re-en- #emeeon L -+
| ROW coL VOLTS DEG IND PER CHN  LOCN INCH1 INCH2  BEGT  ENDT PDIA PTYPE  CAL L]
e e L P R et TEEEE TR P L $o-e-nc- $emccenn e $om-one $o-m--- +o4

Tubes: 2 Records: 6
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SG-D LATTICE GRID WEAR INDICATIONS

MOST SEVERE INDICATION PER TUBE

Braidwood A1IR10 CCE 7720
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SG - D Lattice Grid Wear Indications

Braidwood 1 A1lR1@ CCE 20030401 04/25/2003 18:07:33
R R R R SRR R L R R R Ry 4o $omeooonn- #emcomn- L 4o [ domen +--4+
] ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT  PDIA PTYPE CAL L)
R R R R R D e $-ememn- L 4oceeann e $ommoen doemoon +--+
| 720 41 .26 @ PCT 6 P2 02H -1.57 TEC TEH .560 RBART 33 H|
. | 7¢ 41 .25 78 VoL 2 02H -1.64 02H @2n .56@ ZPSNM 53 H|
R et LR R R R EEEE R R LR LEEET T 4ocmonn R L +--4
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
D S R R Ry R LT R Hocmmene R IEEEEEE $ommene +--t

Tubes: 1 Records: 2



Attachment B.6

Tubes Repaired During A1R10



SG-A TUBES REPAIRED DURING A1R10

Braidwood A1R10 CCE 7720
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SG - A Tubes Repaired During A1R10

Braidwood 1 AlR10

CCE 2003e401

04/25/2003 10:42:26

LR bt SRR R L R L R LR L LEEEREEE L R P -+
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 BEGT ENDT PDIA PTYPE CAL L|
LR R R SRR S R R R A $ommccnean L $rcaannn o $ocmemn #oeeee- e o=t
| 45 134 NDD TEC TEH 568 RBART 3 H|
| 45 134 .14 107 SVl P1 TSC .10 TSC TSC 568 ZPSNM 8 C|
| 45 134 .15 @ PCT 15 2 TSC .28 TSC TSC .560 ZPSNM 8 C|
| 45 134 .13 1066 PID P1 TSC .19 TSC TSC .560 ZPSKM 66 C|
| |
| 42 135 .28 @ PCT 25 2 TSC .48 TSC TSC 560 ZPSNM 8 C|
| 42 135 .27 98 S8Vl P1 TSC .49 TSC TSC 560 ZPSNM 8 C|
| 42 135 .26 120 DT1 P1 TSC .56 TEC TEH .560 RBART 65 H|
| 42 135 .24 100 PID P1 TSC .60 TSC TSC .560 ZPSNM 66 C|
| (
| 44 135 1.61 113 DTI P1 TSC .31 TEC TEH .560@ RBART 3 H|
| 44 135 .76 82 SVI P1 TSC .26 TSC TSC .56¢ ZPSNM 8 C|
] 44 135 .75 o PID 2 TSC .31 TSC TSC .560 ZPSNM 8 C|
| 44 135 .70 9 PCT 48 2 TSC .37 TSC TSC .568 ZPSNM 8 CJ|
| |
| 46 135 NDD TEC TEH .560 RBART 3 H|
| 46 135 .11 97 SVI 2 TSC .23 TSC TSC .560 ZPSNM 8 C|
| 46 135 .11 @ PCT 12 2 TSC .23 TSC TSC .560 ZPSNM 8 C|
| 46 135 .11 95 PID P1 TSC .23 TSC TSC .560 ZPSNM 66 Cj
| |
| 45 136 NDD TEC TEH .560 RBART 3 H)
| 45 136 .21 e PCT 20 2 TSC .09 TSC TSC .560 ZPSNM 8 Cj
| 45 136 .21 115 SVI 2 TSC .15 TSC TSC .560 ZPSNM 8 Cj
] 45 136 .18 115 PID P1 TSC .10 TSC TSC .560 ZPSNM 66 C}
| |
| 47 136 T8P TEC TEH .560 RBART 3 H}
| 47 136 NDD TSC TSC .568 ZPSNM 8 Cj|
| i
| 44 137 NDD TEC TEH .560 RBART 3 H|
| 44 137 24 105 SVI 2 TSC .14 TSC TSC .560 ZPSNM 8 Cj
| 44 137 04 e PCT 5 2 TSC .15 TSC TSC .560 ZPSKNM 8 Cj
| 44 137 04 101 PID P1 TSC .13 TSC TSC .560 ZPSKM 66 C|
| |
| 46 137 NDD TEC TSH .56@ RBART 3 H|
| 46 137 14 @ PCT 14 2 TSC .28 TSC TSC .566 ZPSNM 8 Cj
| 46 137 12 99 SVI 2 TSC .31 TSC TSC .568 ZPSKM 8 C|
| 46 137 NDD TEC TEH .560 RBART 65 H|
| 46 137 12 106 PID 2 TSC .30 TSC TSC .560 ZPSNM 66 C|
LR R TEEE LR R L Rt LEEEY LEEE P TR R LR R $oememan R $omconn #ocemn- #ocvenm- +--+
] ROW COL VOLTS DEG IND PER CHN LOCN INCH1 BEGT ENDT PDIA PTYPE CAL L]
L AR SRR R L R T s LR #occemmen- L +oceeoa- $ommemee #emmone 4o LR +--4
Tubes: 8 Records: 31



SG -B TUBES REPAIRED DURING A1R10

Braidwood A1R10 CCE 7720

PLUGGED IN

IN THE HOT LEG:

N 5 TUBE STABILIZED AND PLUGGED
THE COLD LEG

X 5 TUBE PLUGGED IN BOTH LEGS
o 2 EXISTING PLUGGED TUBE
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SG - B Tubes Repaired During AIR1Q

Braidwood 1 AIR1Q CCE 20030401 04/25/2003 14:07:54

R Rt ST PP D L R T R L P L R R SRR 4occene L #emmma- [EETRR 44
| RO COL VOLTS DEG IND PER CHN  LOCN IKCH1 INCH2 1 CRLEN CEG  BEGT  ENDT PDIA PTYPE  CAL L|
$eceegomcaprrccccans TR ERY SRLEE LERET TEPRF TRPRPP donemaaans L L R dremmpracccns domeccaa L o= LR 44
] 52 11 15 137 DFI 1 TSH 94 TEC TEH .560 RBART 5 H|
| 52 11 @9 88 SVI P1 TSH 94 TSH TSH .560 ZPSNM 55 H|
| 52 11 8 86 PID 2 TSH 94 TSH TSH  .560 ZPSNM 59 H|
| s2 11 @9 @ PCT 11 Pl TSH 1.39 0 34 N TSH TSH  .560 ZPSNM 59 H|
| |
| 54 11 NDD TEC TEH .560 RBART 5 M|
| 54 11 .13 77 SVl 2 TSH .87 TSH TSH  .560 ZPSNM 61 H|
| 54 11 .12 8¢ PID 2 TSH .81 TSH TSH  .568 ZPSNM 63 H|
| s4 11 13 @ PCT 13 2 TSH .92 0 .31 63 TSH TSH  .560 ZPSNM 63 H|
| |
| s1 12 .65 87 SVI 2 TSH .95 TSH TSH .560 ZPSNM 61 H|
| 51 12 .16 71 PID 2 TSH 1.03 TSH TSH  .56@ ZPSNM 63 H|
| 51 12 .6 © PCT 7 2 TSH 1.17 0 .311 40 TSH TSH  .56@ ZPSNM 63 H|
| |
| 53 12 .11 81 SVI 2 TSH 1.56 TSH TSH  .560 ZPSNM 61 H|
| 53 12 12 @ PCT 12 2 TSH 1.5 0 .349 63 TSH TSH .560 ZPSNM €3 H|
| 53 12 .1¢ 71 PID 2 TSH 1.54 TSH TSH .560 ZPSNM 63 H|
| |
| s2 13 NDD TEC TEH .560 RBART 5 H|
| 52 13 .04 67 SVI 2 TSH .34 TSH TSH  .560 ZPSNM 61 H|
| 52 13 .03 42 PID 2 TSH .25 TSH TSH .560 ZPSNM 63 H|
| 52 13 .03 © PCT 4 2 TSH .38 0 .156 31 TSH TSH .560 2ZPSNM €3 H|
| |
{ 91 28 NDD TEC TEH .560 RBART 7 H|
| 91 28 NDD TSH TSH .560 ZPSNM 65 H|
| 91 28 TBP TSH TSH .560 ZPSNM 65 H|
| {
| s 29 NDD TEC TEH .560 RBART 1 K|
| 90 29 .05 106 SVI Pl TSH .23 TSH TSH .560 ZPSNM 65 H|
i 9¢ 29 .14 94 PLP 1 TSH .26 TSH TSH  .560 ZPSNM 65 H|
| 90 29 .26 © PCT 7 P1 TSH .26 0 .288 85 TSH TSH .560 ZPSNM 65 H|
| 90 29 .04 120 PID P1 TSH .23 TSH TSH  .560 ZPSNM 67 H|
| |
| 92 29 NDD TEC TEH .560 RBART 1 H|
| 92 29 .05 91 SVI P1 TSH .60 TSH TSH .560 ZPSNM 65 H|
| 92 28 .16 93 PLP 1 TSH .64 TSH TSH .560 ZPSNM 65 H|
| 92 29 .17 @ PCT 17 Pl TSH .75 0 .674 140 TSH TSH .560 ZPSNM 65 H|
| 92 29 .10 94 PID P1 TSH .60 TSH TSH  .560 2ZPSNM 67 H|
| |
| s1 3o 8P TSH TSH .560 ZPSNM 65 H|
| s1 3o NDD TSH TSH  .560 ZPSNM 65 H|
| |
| 83 30 NDD TEC TEH .560 RBART 11 H|
| 93 30 @ @ PCT 7 P1 TSH .49 0 .249 85 TSH TSH .560 ZPSNM 65 H|
| 93 30 .06 87 SVI P1 TSH .55 TSH TSH .560 ZPSNM 65 H|
| 93 3o .14 87 PLP 1 TSH .55 TSH TSH .56@ ZPSNM 65 H|
| 93 30 .09 98 PID P1 TSH .55 TSH TSH .560 ZPSNM 67 H|
P b SLEE TR T PR Ll SETER TEDPE SRR PRI $ommecnana 4meceeacen L 4occedroooaan #eocmenen Feeeonon 4eocee- 4ecece- LTS

{ ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 I CRLEN CEG BEGT ENDT PDIA PTYPE CAL L|
P R TR B R TR R e 4occeccoon D RS TR PP LR 4occeea- Y 4enecee Fomooon -4

Tubes: 10 Records: 38



SG-C TUBES REPAIRED DURING A1R10

Braidwood AIR10 CCE 7720

PLUGGED IN

.
.

IN THE HOT LEG

X 3 TUBE STABILIZED AND PLUGGED
THE COLD LEG
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IN THE HOT LEG AND PLUGGED IN
THE COLD LEG DURING AlR10
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X 3 TUBE STABILIZED AND PLUGGED
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COLD LEG PERSPECTIVE
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SG - C Tubes Repaired During Al1R10

Braidwood 1 AlR1Q

CCE 20030401

©4/25/2003 16:57:12

L N k] L R R LR R L LR 4o R L 4o $eemen- +--+
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
$ececpecccpaccenccnn R R R R D R R $emceacn $ommacna P e 4o +eo-4
| 3 48 NDD Q9H TEC 540 RBART 12 Cj
| 3 48 NDD Q%H TEH 56@ RBART 37 H|
{ 3 48 .12 238 PLP 7 TSH 21 TSH TSH 560 2PSNM 57 H|
| 3 48 TBP TSH TSH .560 ZPSNM 59 H|
| 3 48 .11 111 PID 2 TSH 21 TSH TSH .560 ZPSNM 59 Hj
l i
| 2 49 NDD 8aH TEC .540 RBART 10 C)
| 2 49 NDD @SH TEH .560 RBART 41 H|
| 2 49 .04 224 PLP 7 TSH e7 TSH TSH .560 ZPSNM 57 H|
{ 2 49 18P TSH TSH .560 ZPSNM 59 H|
) 2 43 .03 106 PID 2 TSH .18 TSH TSH .560 ZPSNM 59 H|
| |
| 4 49 .11 235 PLP 7 TSH o7 TSH TSH .560 ZPSNKM 57 H|
) 4 49 TBP TSH TSH .560 ZPSNM 59 H]
| 4 49 .09 122 PID 2 TSH 28 TSH TSH .560 2ZPSNM 59 H]
R LR LR LR Rt St TERRY TP $rcacenenn P L $eemmcne $emonc- L L +--+
| ROW COL VOLTS DEG IND PER CHN LOCN INCH1 INCH2 BEGT ENDT PDIA PTYPE CAL L|
P R $essedocenpecccponcopocconan L R LR $emmeenn L $ocmme- R oo LR
Tubes: 3 Records: 13



