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TO: Carolina Power & Light Co.  

CERTIFICATE OF PERFORMANCE 

Carolina Power & Light Co.  
H.B. Robinson Plant, Unit 2 

Steam Generator Eddy Current Examination 

Combustion Engineering, Inc., hereby certifies that the Robinson Unit 2 steam 
generator eddy current examinations performed during September/October 1993 were 
in compliance with CP&L Purchase Order XM 10370000/WA# XS 10370006.  
Documentation attesting to this conformance is contained within the data of this QC 
Records Package.  

Q. A. Engineer
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ABSTRACT 

This document summarizes the examination program, results, and presents 
information concerning examination procedures, personnel and equipment used for 
inspection at the H.B. Robinson Unit 2 RFO 15 1993 outage.  

The eddy current examination outage included eddy current inspections utilizing the 
Zetec bobbin probes for defect examination. Rotating Pancake coil (MRPC) 
examinations were performed on approximately 20% of the inlet (hot) side 
manufacturing buff marks, both from historic data previous to the 1993 inspection, 
and from the 1993 inspection. The same tubes inspected with the pancake coil at 
buff-mark locations were also examined at the top-of-tubesheet intersection. A full
length bobbin probe examination was performed in steam generator's "A", "B" and "C", 
except for row 1 tubes which were examined from 6C to HTE. The bobbin probe 
inspection (~ 40%) included all tubes which have not been inspected since the 
baseline 100% inspection of 1984. One tube was plugged in steam generator "A", 
(Row 2 Column 6). This tube was obstructed to a .610" probe at the U-bend. Details 
are contained in the text of this document.
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INTRODUCTION 

Combustion Engineering, Inc. conducted an in-service eddy current examination of 
the steam generator (S/G) tubing at Carolina Power & Light (CP&L) Robinson Unit 2 
Nuclear Power Plant in September/October 1993. The purpose of the examination 
was to assess the condition of the S/G's, Identify tubes requiring repair and to provide 
the necessary information needed to fulfill Technical Specification requirements.  

The examination program included multi-frequency bobbin coil and motorized 
rotating pancake coil (MRPC) testing for indications of degradation, dents, and 
deposits.  

The examinations were conducted in accordance with Combustion Engineering 
Procedure No. ROB-410-004 Rev. 5 in compliance with the USNRC Regulatory Guide 
1.83 "Inservice Inspection of PWR Steam Generator Tubes", Revision 1, dated July, 
1975 and the ASME Boiler and Pressure Vessel Code, Section X "Rules for Inservice 
Inspection of Nuclear Power Plant Components", 1986 Edition, with no Addenda, and 
the Robinson Unit 2 Technical Specifications.  

The eddy current data analysis variables were established in accordance with the 
Procedure No. ROB.410-005 Rev. 4 "Eddy Current Data Analysis Procedure, Evaluation 
of Westinghouse Steam Generator Tubing", and the attached Guideline, H.B. Robinson 
Eddy Current Analysis Supplement. The data was independently anal yzed by two 
groups of certified Level IIA (minimum) data analysts. Discrepancies between the two 
sets of evaluation results were reviewed by a Lead Level III eddy current examiner.
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WORK SCOPE 

The examination program was conducted to meet all the necessary requirements of 
the Plant Technical Specifications. A examination was performed utilizing bobbin 
probe testing which completed examination of all tubes not previously examined since 
the 1984 baseline 100% inspection. This inspection equaled approximately 40% of all 
tubes in the steam generators.  

Component: SG #A 

Steam Generator Inspection Summary 

No. Exams: Extent: <20% 20-39% >= 40% Probe: 

4 1H FBH 0 0 0 B720MRPC 
2 1H HTS 0 0 0 B720MRPC 
5 2H 1H 0 0 0 B720MRPC 
3 3H 2H 0 0 0 B720MRPC 
1 4H 3H 0 0 0 B720MRPC 
5 5H 4H 0 0 0 B720MRPC 
2 6H 5H 0 0 0 B720MRPC 

21 HTS+2 O 0 0 B720MRPC 
1 6H 0 0 0 A680SFRM 

27 6C 0 0 0 A680SFRM 
2 CTE 0 0 0 A620SFRM 

45 CTE 0 O O A680SFRM 
119 CTE 1 0 0 A700SFRM 
918 CTE 1 2 0 A720MULC 

TOTALS: LT20 GE 20-40 GE 40 

1155 EXAMINATIONS PERFORMED 
1123 Tubes Examined 

NUMBER OF INDICATIONS: 2 2 0
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Component: SG #B 

Steam Generator Inspection Summary 

No. Exama: Extent: <20% 20-39% >= 40% Probe: 
8 2H 18 0 0 0 B720MRPC 

10 3H 2H 0 0 0 B720MRPC 
11 4H 3H 0 0 0 B720MRPC 

6 5H 4H 0 0 0 B720MRPC 
5 6H 5H 0 0 0 B720MRPC 
2 FBHHTS 0 0 0 B720MRPC 

36 HTS+2 0 0 0 B720MRPC 
37 6C 0 0 0 A680SFRM 
45 CTE 0 0 0 A680SFRM 

129 CTE 0 0 0 A700SFRM 
1013 CTE 8 6 0 A720MULC 

TOTALS: LT20 GE 20-40 GE 40 

1302 EXAMINATIONS PERFORMED 
1243 Tubes Examined 

NUMBER OF INDICATIONS: 8 6 0 

Component: SG #C 

Steam Generator Inspection Summary 

No. Exams: Extent: <20% 20-39% >= 40% Probe: 
3 2H 1H 0 0 0 B720MRPC 
2 3H 2H 0 0 0 B720MRPC 
3 4H 3H 0 0 B720MRPC 
9 5H 4H 0 0 0 B720MRPC 
6 6H 5H 0 0 0 B720MRPC 

21 HTS+2 0 0 0 B720MRPC 
33 6C 0 0 0 A680SFRM 
32 CTE 0 0 0 A680SFRM 
59 CTE O 0 0 A700SFRM 

992 CTE 25 3 0 A720MULC 

TOTALS: LT20 GE 20-40 GE 40 

1160 EXAMINATIONS PERFORMED 
1130 Tubes Examined 

NUMBER OF INDICATIONS: 25 3 0
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Summary 

Full length bobbin coil eddy current examinations were conducted as summarized in 
the previous section of this report. The scan plan was provided by ABB/CE and 
approved by CP&L, and depicted a 40% (approx) sample of tubes throughout the 3 
steam generators, including tubes referenced as "previous indication" tubes. The 
"previous indication" tube examination results were compared against the 1992, 1990, 
1988, 1987, and baseline outage (where possible) for indication of degradation 
progression.  

None of the flaw-type signals reported during this inspection indicated any growth of 
previous indications, attributing further conclusions that the previous indications 
are indicative of manufacturing blemishes. The results from the previous four 
outages (1987, 1988, 1990, 1992) are shown for these tubes along with 1993 tube 
data. This data can be found along with the tube-sheet graphics displays behind 
tabs "A", "B" and "C'. You will note that some of the shallow depth (<20%) flaws 
have been updated to Manufacturing Buff Mark (MBM). Previous indication tubes 
from the 1992 inspection may not be included since some indications were changed 
to MBM during the 1992 examination. Included with the listings for previous 
indications are lists of all MBM (Manufacturing Buff Marks) as recorded during the 
1993 examination. Any corresponding information from previous inspections is also 
shown with each tube, zf data was collected during previous inspections through 
1987.  

Indications were reported in the <20% range and 20 to 39% range in SIG's A, B & 
C. A summary of the 1993 outage % Through-wall indications (including previous 
indications) is as follows: 

COMPONENT: SG #A 
ALL % THROUGH-WALL INDICATIONS 

Row/Col Reel Volts CH %TWD Indication Probe Extent 
Location Tested 

3 38 AH015 0.9 1 19 1H +20.39 A700SFRM CTE 
27 29 AHOO5 0.9 1 19 6H +74.89 A720MULC CTE 
7 3 AHOO1 0.4 1 23 1C +25.69 A720MULC CTE 
9 74 AH011 0.7 1 37 2H +44.85 A720MULC CTE
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COMPONENT: SG #B 
ALL % THROUGH-WALL INDICATIONS 

Row/Col Reel Volts CH %TWD Indication Probe Extent 
Location Tested 

25 26 BHOO3 3.9 1 5 4C +17.02 A720MULC CTE 
42 34 BHOO5 1.8 1 6 SC +45.74 A720MULC CTE 
20 87 BHO14 0.7 1 9 5C +34.87 A720MULC CTE 
9 9 BHOO1 1.3 1 11 CTS + 3.73 A720MULC CTE 
10 25 BH003 0.6 1 11 HTS + 5.57 A720MULC CTE 
25 26 BHOO3 2.5 1 13 3C +41.26 A720MULC CTE 
34 30 BHOO4 0.7 1 14 HTS + 1.80 A720MULC CTE 
19 46 BHOO6 1.4 1 15 CTS +13.57 A720MULC CTE 
25 26 BHOO3 1.4 1 23 4H +46.13 A720MULC CTE 
36 33 BHOO5 0.6 1 24 5C +46.46 A720MULC CTE 
18 32 BHOO4 1.4 2 25 4H +19.01 A720MULC CTE 
32 39 BHOO5 0.3 1 29 5H +46.83 A720MULC CTE 
36 62 BHO10 0.3 1 37 2C +12.24 A720MULC CTE 
41 30 BHOO4 0.3 1 39 5H +20.23 A720MULC CTE 

COMPONENT: SG #C 
ALL % THROUGH-WALL INDICATIONS 

Row/Col Reel Volts CH %TWD Indication Probe Extent 
Location Tested 

10 55 CHOO9 2.5 1 1 CTS + 6.96 A720MULC CTE 
13 4 CHOO1 4.5 1 2 CTS +17.55 A720MULC CTE 
25 81 CH013 3.8 1 2 5C +40.05 A720MULC CTE 
13 4 CHOO1 3.6 1 3 CTS +16.35 A720MULC CTE 

CHOO1 4.7 1 4 CTS +21.33 A720MULC CTE 
CHOO1 2.5 1 6 CTS +11.25 A720MULC CTE 

10 62 CHO10 1.7 1 7 CTS + 8.65 A720MULC CTE 
10 54 CHOO9 0.9 1 7 CTS + 2.54 A720MULC CTE 
13 4 CHOO1 4.6 1 7 CTS +20.16 A720MULC CTE 
10 10 CHOO1 0.6 P 1 7 CTS +15.45 A720MULC CTE 
10 58 CHOO9 1.3 1 7 CTS + 3.49 A720MULC CTE 
9 60 CHOO9 1.1 1 8 CTS + 9.20 A720MULC CTE 

10 55 CH009 1.2 1 8 CTS + 5.75 A720MULC CTE 
10 11 CHOO1 1.2 1 8 CTS + 3.38 A720MULC CTE 
11 57 CHOO9 2.3 1 9 CTS + 7.04 A720MULC CTE 
13 4 CHOO1 0.9 1 10 CTS +15.68 A720MULC CTE 
19 6 CHOO1 1.2 1 10 FBC + 1.41 A720MULC CTE 
10 11 CHOO1 0.8 1 11 CTS + 4.47 A720MULC CTE 
13 4 CHOO1 1.9 1 11 CTS +10.05 A720MULC CTE 
10 58 CHOO9 0.8 1 12 CTS + 2.26 A720MULC CTE 
23 17 CHOO2 1.8 1 12 CTS + 1.22 A720MULC CTE 
10 10 CHOO1 0.6 P 1 14 CTS +16.62 A720MULC CTE 
10 62 CH010 1.0 1 17 CTS + 7.62 A720MULC CTE 
13 3 CHOO1 1.5 1 17 CTS +12.46 A720MULC CTE 

CHOO1 1.1 1 19 CTS +11.41 A720MULC CTE 
10 55 CHOO9 0.6 1 22 3C +11.01 A720MULC CTE 
13 4 CHOO1 0.7 1 23 CTS +14.53 A720MULC CTE 
35 65 CHO10 1.1 1 30 5H +37.94 A720MULC CTE
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Steam generator "A" Row 2 Column 6 was preventively plugged due to an obstruction 
at the U-bend. Various bobbin probes of decreasing size down to 0.610" dia. were 
implemented but were unable to pass the obstruction. Finally a probe head was 
removed from the 3/8" diameter poly shaft and run into the tube. The poly shaft did 
not pass through the restriction. This tube was preventively plugged. Two adjacent 
tubes; row 2 column 5, and row 2 column 7 were examined to insure no similar 
damage occurred in the surrounding area. No further damage was detected.  

Upon reviewing the 1984 base-line data on tube Row 2 Column 6, it indicated an 
obstruction with a 0.720 probe and was not examined further, but left in service. The 
baseline report indicates a completed exam, and therefore disagrees with the actual 
base-line raw data as reviewed in 1993. The data indicates the obstruction was most 
likely present since the steam generator was installed. See Volume II Tab 1 of Steam 
Generator "A" Examination Data for more details on tube row 2 Column 6.  

Another aspect of this outage, was the inspection of previous indications classified as 
manufacturing buff marks (MBM). Due to an inaccurate analysis of a true flaw as a 
buff mark indication at a similar plant, it was desirable to demonstrate that a similar 
situation did not occur at H. B. Robinson. A sample of approximately 20% of all 
historic hot leg buff marks were examined with the 3-coil MRPC probe. Any "new" 
buff marks recorded during the 1993 RFO 15 inspection were also sampled for further 
evaluation.  

The results of the special MRPC examination indicated no recordable flaw indications, 
only confirmation of buff-mark anomalies. A sample of these indications is shown as 
follows:



Document No: IR-ISI-142 

MI . UnA.ko Ca14 . S3MICL00002 FRI 15:1610 OCT-01-93 SG 31 ROM 31 COL IS ID 7 
Larc P; 1-3 D- 41 100 A85 1: 400 DIFF 2 400 ASSL 31 100 DIFF 4t 100 ASLn 

Vert Vort 0.7v/d ep 7 r 279 0.,4 p 4 r 72 0.9./d ep 10 127 3.tv/d ep 33 , 274 tb 

(191 z

ZOO 

30 10 

-.2-/2" 

Liz Cha 

Next-L-t 

Chrawl 

.o U V" D Vpp Max CAn 190 Vpp Va 80 Vpp Vax GAn 180 
1.10v 97 65/ 0.79v 248d 2.85v 27X 2.20V 229d 

5H +32.43 
4LS ~ - -4-LISS 

Dat-Dr/ 

Process 

Prn 

Figure 1 

As you can see by this graphic display, (figure 1) a buff mark can first appear as a deep 
indication on the primary (400 KHz) channel. However you will note the 100 KHz 
differential channel does not correlate well with the 400 KHz differential channel.  
Also, the strip charts show a long indication, representative of a buff mark. If the 
indications were true flaws, more correlation would be evident (see figure 6).
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Figure 2 

Figure 2 shows the display from a tube which was examined with the MRPC probe.  
This particular tube has multiple buff marks in the same area.
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As you can see in figure 3 (the 

same tube as shown in figure 
2), the shape of the indications 
are rounded, indicating a buff 
mark, and not a flaw of 
recordable depth or linear 
shape.  

c-v Us.  

Figure 3 

Figure 4 shows the same MBM 
indications as figure 3, but 

from a top view called a "clip 
plot". You will once again 
note the rounded shape of the 0 
indications.  
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is.!! 'ho 

ig ure 0.0 x IneRUse - C 

MT4% 02P 5 a rn '.110 CxtT 

o CII 0 )19 0 CIS 

Figure 5
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* Unlike the indications at H.B.  
MA Robinson, this graphic from 

another plant (figure 5) shows 
. the MRPC display from a long 

flaw which was originally 
resolved as a buff mark. You 
can see the linear shape of the 
indication, verifying a crack
like flaw.  

Figure 6 

e Be I s 5 tir a." IA wr W s o agrt t r * 

As in Figure 5, Figure 6 shows 
the indication incorrectly 
reported as a buff mark. You 
can see how each frequency 
confirms the indication as .  
having a depth indicative of a - a M * -* * 
true flaw.  

This type of indication was not 
found during the 
H.B. Robinson RFO 15 
inspection outage.  

Figure 6 
In addition to the buff mark 
indications, each tube examined with the MRPC probe also received an examination at 
the top-of-tubesheet expansion transition. This test was performed to sample tubes 
for possible expansion transition PWSCC (cracking). No PWSCC indications were 
found in the sample as indicated.
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Additional information may be found by reviewing the graphic tube-sheet maps found 

in the following sections. These include: 

All tubes examined with Bobbin Probes 
All tubes examined with MRPC Probes 
Tubes with % through-wall indications 
Obstructed tube Row 2 Column 6 (S/G "A" - plugged this outage)
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C P & L Date: 10/05/93 
H. B. ROBINSON Page: 1 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR PERCENT THRUWALL INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 

Examined Desc. Location Tested 

3 38 

93 DATA AH015 0.9 1 19 1H +20.4 A700SFRM CTE 
92 DATA AH12 0.9 1 25 1H +20.7 A700SFRM CTEHTE 
92 DATA AH12 4.0 8 SLG CTS +1.6 A720MULC CTEHTE 
92 DATA AH12 7.9 8 SLG HTS +0.6 A720MULC CTEHTE 

7 3 

93 DATA AH001 0.4 1 23 1C +25.7 A720MULC CTE 

9 74 

93 DATA AHO11 0.7 1 37 2H +44.8 A720MULC CTE 
93 DATA AH022 B720MRPC H3 H2 

27 29 

93 DATA AH005 0.9 1 19 6H +74.9 A720MULC CTE 

Number of Tubes: 4 
Number of Indications: 4



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 1 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

3 3 

93 DATA AH015 1.6 2 MBM 5H +42.9 A700SFRM CTE 

4 49 

93 DATA AH015 1.2 2 MBM 1C +30.7 A700SFRM CTE 

5 7 

93 DATA AH023 1.4 2 MBM 2C +32.0 A700SFRM CTE 

6 7 

93 DATA AH001 1.1 2 MBM 1C +34.5 A720MULC CTE 

6 66 

93 DATA AH010 1.5 2 MBM HTS +26.7 A720MULC CTE 
93 DATA AHO21 1.4 1 MBM HTS +26.8 B720MRPC 1H HTS 
93 DATA AHO21 B720MRPC HTS+2 

7 4 

93 DATA AH001 0.6 2 MBM 5H +15.1 A720MULC CTE . 7 44 
93 DATA AHOO7 1.5 2 MBM CTS +43.5 A720MULC CTE 

8 22 

93 DATA AHOO3 0.9 2 MBM FBH +11.6 A720MULC CTE 

9 11 

93 DATA AH001 1.1 2 MBM 2C +30.3 A720MULC CTE 

9 19 

93 DATA AH002 0.7 2 MBM 1H +23.1 A720MULC CTE 
93 DATA AHOO2 1.4 2 MBM 2H +14.1 A720MULC CTE 

9 46 

93 DATA AHOO7 1.1 2 MBM 5H +6.0 A720MULC CTE 

10 4 

93 DATA AHOO1 0.8 2 MBM 4H +33.7 A720MULC CTE 

12 19 

93 DATA AHOO2 0.8 2 MBM 2C +26.3 A720MULC CTE 

12 29.  

93 DATA AH005 1.6 2 MBM 6H +2.3 A720MULC CTE . 12 30 
93 DATA AH005 0.6 2 MBM HTS +47.0 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 2 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA AH005 0.8 2 MBM 1H +48.5 A720MULC CTE 

12 31 

93 DATA AH005 0.7 2 MBM HTS +50.3 A720MULC CTE 
93 DATA AH005 0.4 2 MBM 2H +30.5 A720MULC CTE 

12 34 

93 DATA AH006 0.6 2 MBM CTS +12.6 A720MULC CTE 
93 DATA AH006 0.6 2 MBM 2C +27.6 A720MULC CTE 

13 6 

93 DATA AHOOl 0.6 2 MBM 4C +14.0 A720MULC CTE 

13 82 

93 DATA AH012 1.1 2 MBM 5C +30.3 A720MULC CTE 

14 11 

93 DATA AH001 0.9 2 MBM 5C +42.8 A720MULC CTE 

14 63 

93 DATA AH010 0.3 2 MBM 4H +16.4 A720MULC CTE 
90 DATA AHO1 B720MRPC HTS+2 

14 65 

93 DATA AH010 1.2 2 MBM 2H +18.3 A720MULC CTE 

15 34 

93 DATA AHOO6 0.3 2 MBM 2C +21.6 A720MULC CTE 

15 40 

93 DATA AHOO6 1.1 2 MBM 2C +20.8 A720MULC CTE 

15 42 

93 DATA AH007 0.6 '2 MBM CTS +45.8 A720MULC CTE 

15 53 

93 DATA AHOO9 1.2 P 3 MBM 4C +2.6 A720MULC CTE 
93 DATA AHOO9 0.9 P 3 MBM 2C -0.8 A720MULC CTE 
93 DATA AHOO9 0.7 2 MBM 4C +18.3 A720MULC CTE 

16 33 

93 DATA AHOO6 0.5 2 MBM 4C +42.3 A720MULC CTE 

16 37 

93 DATA AHOO6 0.4 2 MBM 1C +36.0 A720MULC CTE 
93 DATA AHOO6 0.7 2 MBM 3C +16.6 A720MULC CTE 
93 DATA AHOO6 0.8 2 MBM 3C +8.0 A720MULC CTE 
93 DATA AHO06 1.0 2 MBM CTS +9.5 A720MULC CTE 
93 DATA AHOO6 0.4 2 MBM CTS +17.0 A720MULC CTE 
93 DATA AHOO6 0.8 2 MBM 5C +27.7 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 3 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

16 55 

93 DATA AHOO9 1.7 P 3 MBM 2H -0.6 A720MULC CTE 

17 16 

93 DATA AH002 0.5 2 MBM 1C +4.6 A720MULC CTE 

18 15 

93 DATA AHOO1 1.0 2 MBM 2H +28.8 A720MULC CTE 

18 16 

93 DATA AH002 1.0 2 MBM 5H +10.6 A720MULC CTE 
93 DATA AHOO2 0.5 2 MBM 2C +19.1 A720MULC CTE 

20 22 

93 DATA AH003 0.4 2 MBM 3H +13.2 A720MULC CTE 

21 9 

93 DATA AHOO1 1.1 2 MBM 5C +25.3 A720MULC CTE 

21 26 

93 DATA AH005 0.7 2 MBM 1C +39.4 A720MULC CTE 

21 27 

93 DATA AH005 0.9 2 MBM 3C +39.5 A720MULC CTE 

21 31 

93 DATA AH005 0.9 2 MBM 3C +42.5 A720MULC CTE 

21 49 

93 DATA AHO21 1.8 1 MBM 1H +47.6 B720MRPC 2H 1H 
93 DATA AHO21 B720MRPC HTS+2 
90 DATA AHO2 6.5 4 MBM 2H -4.6 A720MULC CTE 

22 69 

93 DATA AHO21 0.7 1 MBM 2H +30.3 B720MRPC 3H 2H 
93 DATA AH021 B720MRPC HTS+2 
92 DATA AH10 8.0 4 MBM 2H +31.0 A720MULC CTEHTE 

23 23 

93 DATA AHOO3 0.7 2 MBM FBH +22.4 A720MULC CTE 

23 28 

93 DATA AHOO5 0.8 2 MBM 2H +48.8 A720MULC CTE 

24 68 

93 DATA AH021 1.7 1 MBM FBH +13.5 B720MRPC 1H FBH 
93 DATA AHO21 B720MRPC HTS+2 
90 DATA AH12 7.3 4 MBM FBH +13.6 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 4 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

25 13 

93 DATA AH001 1.1 2 MBM HTS +4.4 A720MULC CTE 
93 DATA AH001 0.8 2 MBM 2C +49.2 A720MULC CTE 
93 DATA AH022 B720MRPC HTS+2 
93 DATA AH022 0.8 5 MBM HTS +4.1 B720MRPC 1H HTS 

25 15 

93 DATA AH001 1.6 2 MBM FBC +19.1 A720MULC CTE 

25 26 

93 DATA AHOO5 1.0 2 MBM 3C +43.4 A720MULC CTE 

25 28 

93 DATA AH005 1.0 2 MBM 4H +15.2 A720MULC CTE 

25 32 

93 DATA AHOO5 1.6 2 MBM 2H +27.8 A720MULC CTE 

26 18 

93 DATA AHOO2 1.0 2 MBM FBH +2.6 A720MULC CTE 

26 23 
93 DATA AHOO3 1.9 2 MBM 5C +8.7 A720MULC CTE 

26 25 

93 DATA AH022 1.5 1 MBM FBH +25.6 B720MRPC 1H FBH 
93 DATA AH022 B720MRPC HTS+2 
90 DATA AHO5 6.3 4 MBM FBH +24.8 A720MULC CTE 

26 30 

93 DATA AH005 0.8 2 MBM 3H +18.6 A720MULC CTE 
93 DATA AHOO5 0.8 2 MBM 4H +21.7 A720MULC CTE 
93 DATA AH005 0.6 2 MBM 1H +12.0 A720MULC CTE 
93 DATA AHOO5 1.3 2 MBM 1H +40.3 A720MULC CTE 
93 DATA AH005 0.8 2 MBM 4C +1.4 A720MULC CTE 

26 42 

93 DATA AH007 0.7 2 MBM 5C +17.4 A720MULC CTE 
93 DATA AHOO7 0.5 2 MBM 1C +26.5 A720MULC CTE 

26 60 

93 DATA AHOO9 1.0 2 MBM 6H +82.8 A720MULC CTE 

26 65 

93 DATA AH010 2.0 - 2 MBM - 4C +37.8 A720MULC CTE 

26 73 

2 93 DATA AH011 1.6 2 MBM 4C +32.5 A720MULC CTE 

27 10 

93 DATA AHO01 0.7 2 MBM 5H +21.4 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 5 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

27 12 

93 DATA AH001 1.4 2 MBM 5C +14.6 A720MULC CTE 
93 DATA AHOOl 1.2 2 MBM 5H +24.4 A720MULC CTE 

27 27 

93 DATA AH005 1.8 2 MBM 1H +11.1 A720MULC CTE 

27 55 

93 DATA AH009 0.5 2 MBM 1H +40.2 A720MULC CTE 
93 DATA AHO21 1.9 1 MBM 1H +40.5 B720MRPC 2H 1H 
93 DATA AHO21 B720MRPC HTS+2 

27 58 

93 DATA AHO21 0.9 7 MBM 1H +18.5 B720MRPC 2H 1H 
93 DATA AHO21 B720MRPC HTS+2 
92 DATA AHO7 5.1 4 MBM 1H +18.5 A720MULC CTENTE 
92 DATA AH07 6.2 8 SLG HTS +1.6 A720MULC CTENTE.  

28 25 

93 DATA AH004 0.9 2 MBM 1C +12.0 A720MULC CTE . 28 27 
93 DATA AH022 1.1 1 MBM 3H +42.5 B720MRPC 4H 3H 
93 DATA AH022 B720MRPC HTS+2 
90 DATA AH05 5.3 4 MBM 3H +42.5 A720MULC CTE 

28 44 

93 DATA AH022 1.0 1 MBM 4H +24.0 B720MRPC 1H FBH 
93 DATA AH022 B720MRPC HTS+2 
92 DATA AHO5 5.4 4 MBM FBH +26.6 A720MULC CTEHTE 

28 47 

93 DATA AHOO8 0.9 2 MBM 5H +11.6 A720MULC CTE 
93 DATA AHO21 B720MRPC 6H 5H 
93 DATA AHO21 B720MRPC HTS+2 

28 55 

93 DATA AHOO9 1.5 2 MBM CTS +12.6 A720MULC CTE 
93 DATA AHOO9 0.9 2 MBM 3A +14.9 A720MULC CTE 
90 DATA AHO1 B720MRPC HTS+2 

28 56 

93 DATA AHOO9 0.5 2 MBM 1H +28.4 A720MULC CTE 
93 DATA AHO21 1.3 1 MBM 1H +28.0 B720MRPC 2H 1H 
93 DATA AHO21 B720MRPC HTS+2 

29 35 

93 DATA AH022 1.3 1 MBM 4H +37.8 B720MRPC 5H 4H 
93 DATA AH022 B720MRPC HTS+2 

2 92 DATA AH04 5.1 4 MBM 4H +38.7 A720MULC CTEHTE 

29 38 

93 DATA AHO22 1.0 1 MBM 4H +29.5 B720MRPC 2H 1H



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 6 
COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA AH022 B720MRPC HTS+2 
92 DATA AH04 5.8 4 MBM 1H +29.5 A720MULC CTEHTE 
92 DATA AH04 5.0 4 MBM 3C +14.8 A720MULC CTEHTE 

29. 49 

93 DATA AH008 1.2 2 MBM FBC +10.2 A720MULC CTE 

30 31 

93 DATA AH005 0.4 2 MBM 2H +2.2 A720MULC CTE 
93 DATA AHOO5 0.7 2 MBM 1H +11.3 A720MULC CTE 
93 DATA AH005 0.5 2 MBM 3C +30.6 A720MULC CTE 

30 52 

93 DATA AH008 1.4 2 MBM CTS +18.8 A720MULC CTE 

30 71 

93 DATA AHO11 2.7 2 MBM 5H +12.1 A720MULC CTE 
93 DATA AHO21 5.2 4 MBM 5H +12.7 B720MRPC 6H 5H 
93 DATA AHO21 B720MRPC HTS+2 

31 30 

93 DATA AH005 0.8 2 MBM 4H +24.8 A720MULC CTE 

I 31 31 

93 DATA AH005 1.5 2 MBM 3A +15.5 A720MULC CTE 

31 58 

93 DATA AHOO9 0.4 2 MBM FBH +24.4 A720MULC CTE 

31 60 

93 DATA AHOO9 0.6 2 MBM FBH +7.7 A720MULC CTE 

31 62 

93 DATA AH010 0.6 2 MBM 1C +45.0 A720MULC CTE 

32 39 

93 DATA AHOO6 1.9 2 MBM FBH +13.4 A720MULC CTE 

33 63 

93 DATA AH010 0.5 2 MBM 5H +20.4 A720MULC CTE 

33 67 

93 DATA AH010 0.5 2 MBM 1C +29.6 A720MULC CTE 

34 30 

93 DATA AH005 0.5 2 MBM 5H +7.8 A720MULC CTE 

34 51 

93 DATA AHOO8 1.1 2 MBM FBC +22.1 A720MULC CTE
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COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

35 55 

93 DATA AHOO9 1.8 P 3 MBM 1A +0.6 A720MULC CTE 

36 60 

93 DATA AHOO9 1.7 2 MBM 4H +47.5 A720MULC CTE 
93 DATA AHO21 2.4 1 MBM 4H +47.6 B720MRPC 5H 4H 
93 DATA AHO21 B720MRPC HTS+2 

36 62 

93 DATA AH010 1.4 2 MBM 5H +26.1 A720MULC CTE 

36 66 

93 DATA AH010 1.7 2 MBM 3A +24.4 A720MULC CTE 

37 35 

93 DATA AHOO6 1.1 2 MBM 2C +43.7 A720MULC CTE 

37 72 

93 DATA AH011 0.6 2 MBM 3C +13.7 A720MULC CTE 

* 
39 26 

93 DATA AH005 1.0 2 MBM 1H +20.9 A720MULC CTE 

40 32 

93 DATA AHOO5 1.2 2 MBM 4H +17.6 A720MULC CTE 
93 DATA AH022 0.9 1 MBM 4H +17.0 B720MRPC 5H 4H 
93 DATA AH022 B720MRPC HTS+2 

40 42 

93 DATA AHOO7 0.5 2 MBM 3H +30.2 A720MULC CTE 

40 49 

93 DATA AHOO8 0.4 2 MBM 5C +26.4 A720MULC CTE 
92 DATA AHO7 0.5 1 32 5C +26.4 A720MULC CTEHTE 

40 58 

93 DATA AHOO9 0.7 2 MBM 2H +13.6 A720MULC CTE 
93 DATA AHOO9 0.7 2 MBM 2C +24.7 A720MULC CTE 
93 DATA AHOO9 1.2 2 MBM 2H +16.4 A720MULC CTE 
93 DATA AHOO9 0.6 2 MBM 3C +30.6 A720MULC CTE 

40 63 

93 DATA AH010 0.9 2 MBM 4H +48.8 A720MULC CTE 

41 58 

93 DATA AHOO9 1.7 2 MBM 2H +12.5 A720MULC CTE 
93 DATA AHO21 1.3 1 MBM 2H +12.1 B720MRPC 3H 2H 

4 93 DATA AHO21 
B720MRPC HTS+2 

42 52 

93 DATA AHOO8 0.5 2 MBM 1C +28.0 A720MULC CTE
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COMPONENT: S/G #A 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reei VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

42 59 

93 DATA AHOO9 1.3 2 MBM FBC +16.7 A720MULC CTE 

43 34 

93 DATA AHOO6 0.9 2 MBM 5C +39.2 A720MULC CTE 

43 43 

93 DATA AHOO7 1.6 2 MBM 4H +43.3 A720MULC CTE 
93 DATA AH022 1.4 1 MBM 4H +43.0 B720MRPC 5H 4H 
93 DATA AH022 B720MRPC HTS+2 

43 50 

93 DATA AHOO8 1.1 2 MBM 5H +12.0 A720MULC CTE 

44 41 

93 DATA AH007 0.7 2 MBM 4H +49.8 A720MULC CTE 

44 49 

93 DATA AHOO8 0.6 2 MBM 1C +19.7 A720MULC CTE 
93 DATA AHOO8 1.5 2 MBM 3H +27.0 A720MULC CTE 

I 44 51 

93 DATA AHOO8 0.7 2 MBM 4C +43.7 A720MULC CTE 

44 53 

93 DATA AHOO9 1.2 2 MBM 1H +49.8 A720MULC CTE 

45 46 

93 DATA AHOO7 1.2 2 MBM 3C +21.0 A720MULC CTE 

Number of Tubes: 105 
Number of Indications: 140
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H. B. ROBINSON Page: 1 
COMPONENT: S/G #B 
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ALL EXAMS BY TUBE FOR PERCENT THRUWALL INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

9 9 

93 DATA BHOO1 1.0 2 MBM 3H +16.5 A720MULC CTE 
93 DATA BHOO1 1.3 1 11 CTS +3.7 A720MULC CTE 
93 DATA BHO28 B720MRPC HTS+2 
93 DATA BHO28 2.4 1 MBM 3H +16.4 B720MRPC 4H 3H 

10 25 

93 DATA BHOO3 0.6 1 11 HTS +5.6 A720MULC CTE 

18 32 

93 DATA BHOO4 1.4 2 25 4H +19.0 A720MULC CTE 
93 DATA BHO04 0.6 2 MBM 3C +45.3 A720MULC CTE 

19 46 

93 DATA BHOO6 1.4 1 15 CTS +13.6 A720MULC CTE 

20 87 

93 DATA BHO14 0.7 1 9 5C +34.9 A720MULC CTE 
92 DATA BH07 0.6 1 15 SC +34.9 A720MULC CTEHTE 
90 DATA BH11 RND A720MULC 
90 DATA BM13 6.8 1 DNT HTS +9.4 A720MULC CTE 
90 DATA BH13 3.3 1 DNT SC +5.1 A720MULC CTE 
90 DATA BH13 8.4 1 DNT 5C +31.8 A720MULC CTE 
90 DATA BH13 9.3 1 DNT HTS +20.9 A720MULC CTE 
90 DATA BH13 5.0 1 DNT HTS +8.3 A720MULC CTE 
90 DATA BH13 4.1 1 DNT SC +30.6 A720MULC CTE 
90 DATA BH13 0.9 1 11 SC +35.8 A720MULC CTE 
88 DATA BH09 7.8 M 1 DNT SC +31.6 A720SFRM CTE 
88 DATA BH09 3.5 M 1 DNT SC +4.9 A720SFRM CTE 
88 DATA BH09 8.6 M 1 DNT SC +31.8 A720SFRM CTE 

25 26 

93 DATA BH003 3.9 1 5 4C +17.0 A720MULC CTE 
93 DATA BH003 2.5 1 13 3C +41.3 A720MULC CTE 
93 DATA BHOO3 1.4 1 23 4H +46.1 A720MULC CTE 
92 DATA BH04 4.4 1 6 4C +17.0 A720MULC CTEHTE 
92 DATA BHO4 2.8 1 17 3C +40.6 A720MULC CTEHTE 
92 DATA BHO4 1.4 1 24 4H +46.6 A720MULC CTEHTE 
90 DATA BH05 5.6 4 MBM FBH +10.6 A720MULC CTE 
90 DATA BH05 1.5 1 26 4H +46.0 A720MULC CTE 
90 DATA BHO5 7.8 4 MBM 4C 416.8 A720MULC CTE 
90 DATA BH05 2.8 1 17 3C +41.2 A720MULC CTE 

32 39 

93 DATA BH005 0.3 1 29 5H +46.8 A720MULC CTE 

34 30 

93 DATA BHOO4 0.7 1 14 HTS +1.8 A720MULC CTE 
92 DATA BH04. 0.9 1 19 HTS +1.9 A720MULC CTEHTE 

36 33 

36 62 93 DATA BH005 0.6 1 24 SC +46.5 A720MULC CTE 

93 DATA BH010 0.3 1 37 2C +12.2 A720MULC CTE
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ALL EXAMS BY TUBE FOR PERCENT THRUWALL INDICATIONS 

Row/Cot Year Reel VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BH010 1.7 2 MBM 4C +45.8 A720MULC CTE 

41 30 

93 DATA BH004 0.3 1 39 5H +20.2 A720MULC CTE 
93 DATA BH004 17.3 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BH004 8.8 P 1 DNT 6H +0.3 A720MULC CTE 
93 DATA BH029 2.0 1 DNG 5H +20.6 B720MRPC 6H 5H 

42 34 

93 DATA BH005 7.9 P 1 DNT 6H +0.2 A720MULC CTE 
93 DATA BH005 1.8 1 6 5C +45.7 A720MULC CTE 
93 DATA BHOO5 21.8 1 DNT 5H +47.5 A720MULC CTE 

Number of Tubes: 12 
Number of Indications: 14
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

3 24 

93 DATA BH019 2.3 2 MBM 1H +12.0 A700SFRM CTE 

3 81 

93 DATA BH018 1.6 2 MBM 4C +32.2 A700SFRM CTE 

6 13 

93 DATA BH001 4.4 2 MBM FBH +2.7 A720MULC CTE 

7 2 

93 DATA BHO01 0.9 2 MBM 3C +49.5 A720MULC CTE 

7 8 

93 DATA BHOO1 0.7 2 MBM 1C +33.4 A720MULC CTE 

7 49 

93 DATA BH008 0.5 2 MBM 4C +22.5 A720MULC CTE 
93 DATA BHOO8 7.9 1 CUD CTS +2.7 A720MULC CTE 
93 DATA BH008 0.7 2 MBM CTS +40.9 A720MULC CTE 
93 DATA BH008 0.7 2 MBM CTS +40.9 A720MULC CTE 

7 51 

93 DATA H008 1.4 2 MBM 5C +12.4 A720MULC CTE 
93 DATA BH008 0.6 1 CUD HTS +1.5 A720MULC CTE 
93 DATA BH008 16.4 1 CUD CTS +1.3 A720MULC CTE 
93 DATA BH008 0.7 2 MBM 2H +5.0 A720MULC CTE 
93 DATA BH029 B720MRPC HTS+2 
93 DATA BH030 1.2 1 MBM 2H +4.6 B720MRPC 3H 2H 

7 56 

93 DATA 8H009 18.0 1 CUD CTS +1.3 A720MULC CTE 
93 DATA BH009 1.0 2 MBM 1C +12.3 A720MULC CTE 

9 3 

93 DATA BHOO1 0.8 2 MBM 1H +25.9 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA 8H028 B720MRPC 2H 1H 

9 4 

93 DATA BHOO1 0.9 2 MBM 3H +32.0 A720MULC CTE 

9 5 

93 DATA BH001 2.8 2 MBM 3C +24.6 A720MULC CTE 

9 6 

93 DATA H001 0.4 2 MBM 2H +42.0 A720MULC CTE 

9 9 

93 DATA BH001 1.0 2 MBM 3H +16.5 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BHOO1 1.3 1 11 CTS +3.7 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA BH028 2.4 1 MBM 3H +16.4 B720MRPC 4H 3H 

9 24 

93 DATA BH002 1.2 2 MBM 5C +45.1 A720MULC CTE 

9 26 

93 DATA BH003 1.2 2 MBM 2H +22.4 A720MULC CTE 
93 DATA BH028 1.4 1 MBM 2H +22.3 B720MRPC 3H 2H 
93 DATA BH028 B720MRPC HTS+2 

9 38 

93 DATA BHO05 1.1 2 MBM 3H +51.2 A720MULC CTE 

10 23 

93 DATA BH002 1.0 2 MBM 5H +43.4 A720MULC CTE 

11 13 

93 DATA BHOO1 3.3 2 MBM 3C +28.1 A720MULC CTE 
93 DATA BHO01 1.5 2 MBM 1C +49.2 A720MULC CTE 

11 15 93 DATA BHOO1 1.0 2 MBM HTS +21.3 A720MULC CTE 

11 16 

93 DATA BH002 1.6 2 MBM 4C +28.6 A720MULC CTE 
93 DATA BH002 0.9 2 MBM 3H +18.4 A720MULC CTE 
93 DATA BH028 8720MRPC HTS+2 
93 DATA BH028 0.7 1 MBM 3H +18.4 B720MRPC 4H 3H 

11 45 

93 DATA BH006 1.6 2 MBM 4C +48.7 A720MULC CTE 
93 DATA BH006 1.4 2 MBM 4H +13.4 A720MULC CTE 
93 DATA BH029 B720MRPC HTS+2 
93 DATA BH029 1.5 1 MBM 4H +13.4 B720MRPC 5H 4H 

11 49 

93 DATA BH008 1.4 1 CUD CTS +2.2 A720MULC CTE 
93 DATA BH008 1.2 2 MBM 5H +39.8 A720MULC CTE 
93 DATA BH008 2.6 1 CUD HTS +1.6 A720MULC CTE 

12 3 

93 DATA BHOO1 2.1 2 MBM CTS +18.9 A720MULC CTE 

12 10 

93 DATA BH001 1.1 2 MBM 4C +35.0 A720MULC CTE 

12 25 

93 DATA BHOO3 2.3 2 MBM 2C +33.7 A720MULC CTE 

12 26 

93 DATA BH1028 0.9 1 MOM 111 +3.4 B720MRPC 211 111
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BH028 B720MRPC HTS+2 
90 DATA BH04 6.3 4 MBM 1H +3.3 A720MULC CTE 

12 29 

93 DATA BH003 0.6 2 MBM 1H +9.9 A720MULC CTE 

12 31 

93 DATA BH004 0.6 2 MBM 2C +10.7 A720MULC CTE 
93 DATA BHOO4 1.6 P 3 MBM iC -0.8 A720MULC CTE 
93 DATA BH004 0.6 2 MBM 1H +16.9 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA 6H028 1.1 1 MBM 1H +16.6 B720MRPC 2H 1H 

12 32 

93 DATA BH004 0.6 2 MBM 3C +34.5 A720MULC CTE 
93 DATA BH004 1.1 2 MBM CTS +6.3 A720MULC CTE 

12 38 

93 DATA BH029 3.1 1 MBM 3H +22.3 B720MRPC 4H 3H 
93 DATA BH029 B720MRPC HTS+2 
92 DATA BH03 10.6 4 MBM 3H +22.3 A720MULC CTEHTE 
92 DATA BH03 3.6 1 CUD HTS +1.0 A720MULC CTEHTE 
92 DATA BH03 19.3 8 SLG CTS +0.9 A720MULC CTEHTE 

12 82 

93 DATA BH013 3.0 2 MBM FBC +9.8 A720MULC CTE 

13 3 

93 DATA BHO01 0.6 1 MBM 4H +24.8 A720MULC CTE 
93 DATA 6H001 0.6 1 MBM 4H +23.5 A720MULC CTE 
93 DATA BH001 0.5 1 MBM 4H +21.8 A720MULC CTE 
93 DATA BHOO1 0.8 1 MBM 4H +18.4 A720MULC CTE 
93 DATA BHOO1 0.9 2 MBM 2H +2.6 A720MULC CTE 
93 DATA BH001 0.4 1 MBM 4H +20.1 A720MULC CTE 
93 DATA 8H031 B720MRPC HTS+2 
93 DATA BH031 0.6 1 MBM 2H +3.9 B720MRPC 3H 2H 
93 DATA BH031 0.7 1 MBM 2H +2.5 B720MRPC 3H 2H 
93 DATA BH031 1.3 1 MBM 4H +18.4 B720MRPC 5H 4H 
93 DATA BH031 0.8 1 MBM 4H +20.1 B720MRPC 5H 4H 
93 DATA BH031 1.1 1 MBM 4H +21.7 B720MRPC 5H 4H 
93 DATA BH031 1.6 1 MBM 4H +23.4 8720MRPC 5H 4H 
93 DATA BH031 1.2 1 MBM 4H +24.7 B720MRPC 5H 4H 
93 DATA BH031 1.4 1 MBM 4H +26.8 B720MRPC 5H 4H 

13 5 

93 DATA H001 1.1 2 MBM 1H +36.9 A720MULC CTE 
93 DATA BH028 B720MRPC 2H 1H 
93 DATA BH028 B720MRPC HTS+2 

13 10 

93 DATA BH001 0.6 2 MBM 5C +6.9 A720MULC CTE 

13 21 

93 DATA BH002 1.4 2 MBM 1H +34.4 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/CoL Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BH002 0.6 2 MBM iC +5.2 A720MULC CTE 
93 DATA BH002 1.5 2 MBM 2H +29.2 A720MULC CTE 

13 31 

93 DATA BH004 0.8 2 MBM CTS +4.2 A720MULC CTE 
93 DATA BH004 1.0 2 MBM 2H +31.8 A720MULC CTE 
93 DATA BH004 0.8 2 MBM 2H +33.4 A720MULC CTE 
93 DATA BH004 0.7 2 MBM iC +5.2 A720MULC CTE 
93 DATA BH004 0.5 2 MBM CTS +3.1 A720MULC CTE 
93 DATA BH004 0.8 2 MBM iC +6.9 A720MULC CTE 
93 DATA BH004 0.8 2 MBM 2H +30.6 A720MULC CTE 

13 52 

93 DATA BH009 1.4 1 CUD HTS +0.6 A720MULC CTE 
93 DATA BH009 1.6 2 MBM 3H +5.3 A720MULC CTE 

13 56 

93 DATA BH009 3.1 2 MBM 4C +22.6 A720MULC CTE 
93 DATA BH009 1.2 2 MBM HTS +22.0 A720MULC CTE 

13 69 

93 DATA BH027 1.9 1 MBM 3H +12.0 B720MRPC 4H 3H 
93 DATA BH027 B720MRPC HTS+2 

14 21 90 DATA BH11 7.1 4 MBM 31 +12.3 A720MULC CTE 

93 DATA BH028 1.4 1 MBM 2H +44.6 B720MRPC 3H 2H 
93 DATA BH028 B720MRPC HTS+2 
90 DATA BH04 7.2 4 MBM 3H -8.5 A720MULC CTE 

14 22 

93 DATA BH028 0.7 1 MBM HTS +4.3 B720MRPC FBHHTS 
93 DATA BH028 1.2 1 MBM 3H +16.3 B720MRPC 4H 3H 
93 DATA BH028 B720MRPC HTS+2 
92 DATA BH02 5.7 4 MBM 1C +8.4 A720MULC CTEHTE 
92 DATA BH02 11.1 4 MBM 3H +15.7 A720MULC CTEHTE 
92 DATA BH02 13.4 4 MBM FBC +8.1 A720MULC CTEHTE 
90 DATA BH04 8.1 4 MBM 3H +16.0 A720MULC CTE 
90 DATA BH04 15.0 4 MBM 5C +32.6 A720MULC CTE 
90 DATA BH04 5.1 4 MBM HTS +4.6 A720MULC CTE 
90 DATA BH04 9.4 4 MBM FBC +7.9 A720MULC CTE 
88 DATA BH02 0.9 1 MBM 3H +15.6 A720SFRM CTE 
88 DATA BH02 8.0 M 1 DNT 5C +30.1 A720SFRM CTE 

14 25 

93 DATA BH003 1.2 2 MBM 3H +23.9 A720MULC CTE 
93 DATA BHOO3 1.3 2 MBM 1H +9.0 A720MULC CTE 
93 DATA BH003 1.7 2 MBM 4C +37.0 A720MULC CTE 
90 DATA 8H03 B720MRPC HTS+2 

14 54 

93 DATA BH009 14.8 1 CUD HTS +0.1 A720MULC CTE 
93 DATA 8H009 1.8 2 MBM 1H +38.3 A720MULC CTE .I 14 76 

93 DATA BH013 0.9 2 MBM 5C +33.0 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BH013 0.8 2 MBM 2C +47.6 A720MULC CTE 

15 24 

93 DATA BH002 1.3 2 MBM 5H +22.0 A720MULC CTE 

15 33 

93 DATA H005 2.2 2 MBM HTS +18.4 A720MULC CTE 

16 16 

93 DATA BH002 3.1 2 MBM 1H +49.0 A720MULC CTE 

16 20 

93 DATA BH002 1.4 2 MBM 4H +8.6 A720MULC CTE 

16 23 

93 DATA BHOO2 1.1 2 MBM 5H +14.5 A720MULC CTE 
93 DATA BH002 1.3 2 MBM 5C +26.1 A720MULC CTE 

16 58 

93 DATA 6H010 0.6 2 MBM CTS +43.8 A720MULC CTE 

16 64 

93 DATA BH031 .2.0 1 MBM 5H +28.1 B720MRPC 6H 5H 
93 DATA BH031 B720MRPC HTS+2 
92 DATA BH06 9.2 4 MBM 5H +26.0 A720MULC CTEHTE 
92 DATA BH06 10.1 1 CUD HTS +0.2 A720MULC CTEHTE 
92 DATA BH06 12.3 8 SLG CTS +0.7 A720MULC CTEHTE 
90 DATA BH11 6.2 4 MBM 5H +26.0 A720MULC CTE 
88 DATA BH07A A720SFRM CTE 

17 22 

93 DATA BH002 0.9 2 MBM 4H +29.8 A720MULC CTE 
93 DATA BH028 1.7 1 MBM 3H +29.7 B720MRPC 4H 3H 
93 DATA BH028 B720MRPC HTS+2 

17 25 

93 DATA BH003 0.7 2 MBM 4C +49.0 A720MULC CTE 

17 31 

93 DATA BH004 1.5 2 MBM 3C +1.1 A720MULC CTE 
93 DATA BH004 0.8 2 MBM 3C +40.5 A720MULC CTE 

17 47 

93 DATA 6H029 1.1 1 MBM 5H +19.6 B720MRPC 6H 5H 
93 DATA BH029 B720MRPC HTS+2 
90 DATA BHO1 6.9 4 MBM 5H +18.3 A720MULC CTE 
90 DATA BHO1 5.9 4 MBM 4C +28.9 A720MULC CTE 

18 11 

93 DATA BH001 0.5 2 MBM 4C +45.3 A720MULC CTE 
93 DATA BHOO1 0.9 2 MBM 4H +35.0 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

18 12 

93 DATA BHOO1 1.6 2 MBM 4C +15.6 A720MULC CTE 
93 DATA BHOO1 1.0 2 MBM 2C +23.6 A720MULC CTE 

18 14 

93 DATA BHOO1 0.5 2 MBM 3H +15.7 A720MULC CTE 
93 DATA 8001 0.6 2 MBM 1C +16.3 A720MULC CTE 
93 DATA BH028 2.3 1 MBM 3H +15.6 B720MRPC 4H 3H 
93 DATA BH028 B720MRPC HTS+2 

18 32 

93 DATA BH004 1.4 2 25 4H +19.0 A720MULC CTE 
93 DATA BHOO4 0.6 2 MBM 3C +45.3 A720MULC CTE 

19 6 

93 DATA BHO01 0.6 2 MBM 5H +30.3 A720MULC CTE 

19 23 

93 DATA BH002 1.1 2 MBM 3H +23.8 A720MULC CTE 

19 27 

19 43 93 DATA BH003 1.1 2 MBM 1C +50.2 A720MULC CTE 

93 DATA BH006 1.9 2 MBM 2C +38.6 A720MULC CTE 

19 52 

93 DATA BH009 1.6 2 MBM 1H +27.0 A720MULC CTE 

19 76 

93 DATA BH013 1.3 2 MBM 2H +12.9 A720MULC CTE 

20 17 

93 DATA 8H002 0.4 2 MBM 5C +8.1 A720MULC CTE 

20 27 

93 DATA BH003 1.9 2 MBM 1C +25.2 A720MULC CTE 

20 28 

93 DATA BH003 0.8 2 MBM 5H' +30.3 A720MULC CTE 

20 79 

93 DATA BHO13 1.3 2 MBM 2H +13.9 A720MULC CTE 

21 9 

93 DATA BHOO1 1.1 2 MBM 2C +39.5 A720MULC CTE 

21 28 

93 DATA BH003 1.9 2 MBM CTS +9.7 A720MULC CTE 
90 DATA 8H03 B720MRPC HTS+2
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Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

21 50 

93 DATA BHOO8 0.9 2 MBM 3H +31.3 A720MULC CTE 

21 53 

93 DATA BH029 1.5 1 MBM 2H +19.0 B720MRPC 3H 2H 
93 DATA BH030 B720MRPC HTS+2 
90 DATA BHO1 6.5 4 MBM 2H +19.0 A720MULC CTE 

21 54 

93 DATA BH009 0.5 2 MBM 2H +33.7 A720MULC CTE 
90 DATA BH03 8720MRPC HTS+2 

21 57 

93 DATA BH030 1.1 1 MBM 3H +20.1 B720MRPC 4H 3H 
93 DATA BHO30 B720MRPC HTS+2 
90 DATA BHO1 6.8 4 MBM 3H +20.0 A720MULC CTE 

22 12 

93 DATA BHOO1 1.7 2 MBM 3C +5.6 A720MULC CTE 

23 37 

93 DATA BH005 1.1 2 MBM 2H +12.0 A720MULC CTE 

23 47 

93 DATA BH007 1.0 2 MBM 1H +49.2 A720MULC CTE 

23 85 

93 DATA BH014 1.8 2 MBM 2H +2.2 A720MULC CTE 

24 10 

93 DATA BHOO1 0.7 2 MBM 2C +17.0 A720MULC CTE 

24 41 

93 DATA BH006 0.8 2 MBM 5C +28.7 A720MULC CTE 

24 48 

93 DATA BHOO8 1.2 2 MBM HTS +6.8 A720MULC CTE 

24 49 

93 DATA BH029 0.9 1 MBM 2H +23.6 B720MRPC 3H 2H 
93 DATA BH029 B720MRPC HTS+2 
90 DATA BH01 5.3 4 MBM 2H +23.6 A720MULC CTE 

24 51 

93 DATA H009 2.0 2 MBM iC +6.9 A720MULC CTE 
93 DATA BH009 0.8 2 MBM HTS +13.8 A720MULC CTE 

24 60 

93 DATA 8H010 0.8 2 MBM 2C +8.6 A720MULC CTE
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Row/Cot Year Reel VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

24 61 

93 DATA BHO10 0.6 2 MBM 4H +6.8 A720MULC CTE 
93 DATA BHD1O 0.3 2 MUM 4C +1.6 A720MULC CTE 
93 DATA BHO10 1.0 2 MBM 5H +12.1 A720MULC CTE 
93 DATA BHO10 0.8 2 MBM FBC +10.9 A720MULC CTE 

25 17 

93 DATA BHOO2 0.5 2 MBM 1C +18.3 A720MULC CTE 

25 18 

93 DATA BHOO2 2.0 2 MBM 3C +38.2 A720MULC CTE 
93 DATA BHOO2 0.6 2 MBM 2C +34.0 A720MULC CTE 

25 19 

93 DATA BHOO2 0.6 2 MBM 1C +11.7 A720MULC CTE 

25 27 

93 DATA BHOO3 1.5 2 MUM 1C +37.9 A720MULC CTE 
93 DATA BHOO3 1.2 2 MBM 1C +22.2 A720MULC CTE 
93 DATA BHOO3 2.1 2 MUM 1C +45.7 A720MULC CTE 

* 
25 28 

5 293 DATA BHOO3 0.9 2 MBM 3H +29.5 A720MULC CTE 

25 29 

93 DATA BHOO3 0.6 2 MBM 2C +12.8 A720MULC CTE 
90 DATA BHO3 B720MRPC HTS+2 

25 41 

93 DATA BHOO6 1.8 2 MUM 3H +2.3 A720MULC CTE 

25 54 

93 DATA BHOO9 0.5 2 MBM 5H +11.8 A720MULC CTE 

26 11 

93 DATA BHOOl 0.7 2 MBM 4C +49.9 A720MULC CTE 

26 13 

93 DATA BHOO1 0.7 2 MBM CTS +25.6 A720MULC CTE 

26 16 

93 DATA BHOO2 1.3 2 MBM 4H +32.8 A720MULC CTE 

26 42 

93 DATA BHOO6 4.2 2 MBM 3A +15.6 A720MULC CTE 
90 DATA BHO3 B720MRPC HTS+2 

26 45 0 93 DATA BHOO6 1.1 2 MUM 5H +19.1 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BHOO6 1.7 2 MBM 3C +1.8 A720MULC CTE 

26 62 

93 DATA BHO31 0.6 1 MBM 4H +21.4 B720MRPC 5H 4H 
93 DATA BHO31 B720MRPC HTS+2 
90 DATA BH12 5.3 4 MBM 4H +22.0 A720MULC CTE 

26 73 

93 DATA BHO12 1.4 2 MBM 5C +39.1 A720MULC CTE 

27 14 

93 DATA BH001 0.8 2 MBM 1H +46.3 A720MULC CTE 
93 DATA BHOO1 1.0 2 MBM FBC +3.0 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA 8H028 1.8 1 MBM 1H +46.8 B720MRPC 2H 1H 

27 26 

93 DATA BHOO3 0.6 2 MBM 3H +44.4 A720MULC CTE 
93 DATA BHOO3 2.5 2 MBM 6H +18.7 A720MULC CTE 
93 DATA BH003 1.5 2 MBM 6H +12.3 A720MULC CTE 
93 DATA BHOO3 1.4 2 MBM 1C +13.3 A720MULC CTE 
93 DATA BH003 1.1 2 MBM 5H +3.1 A720MULC CTE 
93 DATA BHOO3 1.7 2 MBM 1A -0.0 A720MULC CTE 

27 36 
93 DATA BHO005 1.8 2 MBM 2C +2.8 A720MULC CTE 
93 DATA BH005 0.6 2 MBM SC +33.5 A720MULC CTE 

27 48 

93 DATA BH029 2.2 1 MBM 2H +10.7 B720MRPC 3H 2H 
93 DATA BH029 B720MRPC HTS+2 
92 DATA BHO8 8.1 4 MBM 2H +13.9 A720MULC CTEHTE 

27 61 

93 DATA BH030 1.3 1 MBM 2H +29.0 B720MRPC 3H 2H 
93 DATA BH030 2.6 1 MBM 4H +35.0 B720MRPC 5H 4H 
93 DATA BH030 B720MRPC HTS+2 
90 DATA BH12 5.7 4 MBM 2H +29.8 A720MULC CTE 
90 DATA BH12 8.1 4 MBM 4H +34.9 A720MULC CTE 

28 40 

93 DATA BH029 0.7 1 MBM HTS +15.0 B720MRPC FBHHTS 
93 DATA 5H029 1.9 1 MBM 4H +4.3 B720MRPC 5H 4H 
93 DATA BH029 B720MRPC HTS+2 
92 DATA BH05 6.2 4 MBM HTS +14.6 A720MULC CTEHTE 
92 DATA BH05 8.9 4 MBM 4H +4.7 A720MULC CTEHTE 
92 DATA BH05 17.1 8 SLG HTS +0.5 A720MULC CTEHTE 

28 45 

93 DATA BH029 0.9 1 MBM 1H +28.3 B720MRPC 2H 1H 
93 DATA BH029 0.6 1 MBM 1H +12.5 B720MRPC 2H 1H 
93 DATA BH029 B720MRPC HTS+2 
92 DATA BH05 8.9 4 MBM 1H +28.8 A720MULC CTEHTE 
92 DATA BHO5 7.4 4 MBM 1H +14.3 A720MULC CTEHTE
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28 51 

93 DATA BH009 1.4 2 MBM 1C +18.7 A720MULC CTE 
90 DATA BH03 B720MRPC HTS+2 

28 53 

93 DATA H009 0.7 1 CUD HTS +0.6 A720MULC CTE 
93 DATA BH009 0.4 2 MBM 5C +19.5 A720MULC CTE 

29 12 

93 DATA BH001 0.5 2 MBM 3H +21.7 A720MULC CTE 
93 DATA BH001 0.5 2 MBM SC +20.6 A720MULC CTE 

29 31 

93 DATA BH029 0.8 1 MBM 1H +27.5 B720MRPC 2H 1H 
93 DATA BH029 1.0 1 MBM 1H +12.6 B720MRPC 2H 1H 
93 DATA BH029 B720MRPC HTS+2 
92 DATA BHO4 5.3 4 MBM 1H +27.6 A720MULC CTEHTE 
92 DATA BH04 5.8 4 MBM 1H +13.1 A720MULC CTEHTE 

29 46 

93 DATA BHO06 2.6 2 MBM 2C +50.1 A720MULC CTE . 29 47 
93 DATA BH007 0.9 2 MBM 5H +22.7 A720MULC CTE 

29 51 

93 DATA BH029 3.3 1 MBM 4H +26.1 B720MRPC 5H 4H 
93 DATA BH029 B720MRPC HTS+2 
90 DATA BH06 5.5 4 MBM 4H +25.9 A720MULC CTE 

30 32 

93 DATA BH004 0.6 2 MBM 3H +8.8 A720MULC CTE 

30 54 

93 DATA BH009 0.6 2 MBM 4C +15.4 A720MULC CTE 
93 DATA BH009 0.5 2 MBM 1C +34.3 A720MULC CTE 
93 DATA H009 0.3 2 MBM 1H +50.9 A720MULC CTE 

30 58 

93 DATA 6H010 0.7 2 MBM 1C +28.2 A720MULC CTE 

31 18 

93 DATA BH002 0.7 2 MBM 3C +36.6 A720MULC CTE 

31 19 

93 DATA BH002 0.6 2 MBM 4C +6.1 A720MULC CTE 
93 DATA H002 0.5 2 MBM 3H +38.1 A720MULC CTE 

31 24 

93 DATA 614002 0.8 2 MBM 1A +13.5 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 11 
COMPONENT: S/G #8 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

31 27 

93 DATA BH003 1.1 2 MBM 3C +45.3 A720MULC CTE 

31 29 

93 DATA BH003 1.6 2 MBM 1H +32.1 A720MULC CTE 

31 39 

93 DATA BH005 0.7 2 MBM 3H +41.6 A720MULC CTE 
93 DATA BH029 2.2 1 MBM 3H +41.7 B720MRPC 4H 3H 
93 DATA BH029 B720MRPC HTS+2 

31 47 

93 DATA BH007 1.5 2 MBM 1C +47.3 A720MULC CTE 

32 27 

93 DATA BH003 0.9 2 MBM 4C +30.9 A720MULC CTE 

33 63 

93 DATA BH010 2.5 2 MBM 5H +34.2 A720MULC CTE 
93 DATA BH027 B720MRPC 6H 5H 
93 DATA BH027 B720MRPC HTS+2 

34 21 

93 DATA BH002 2.4 2 MBM 1C +16.3 A720MULC CTE 

34 32 

93 DATA BH004 0.6 P 3 MBM 2C +17.5 A720MULC CTE 

34 48 

93 DATA BH008 1.7 2 MBM 5H +28.2 A720MULC CTE 

34 52 

93 DATA BHOO9 0.7 2 MBM 1C +11.2 A720MULC CTE 

34 54 

93 DATA BH009 0.6 2 MBM 1C +29.9 A720MULC CTE 
93 DATA BH009 0.5 2 MBM 2C +27.1 A720MULC CTE 

35 28 

93 DATA BH003 0.5 2 MBM iC +8.6 A720MULC CTE 
93 DATA BH003 0.8 2 MBM 1C +26.8 A720MULC CTE 

35 35 

93 DATA BH005 1.1 2 MBM 6H +43.6 A720MULC CTE 

35 52 

93 DATA BH009 0.6 2 MBM 4C +37.3 A720MULC CTE 

35 54 

93 DATA BH009 1.8 2 MBM FBC +11.5 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 12 
COMPONENT: S/G #B 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BHOO9 1.1 2 MBM 3C +12.3 A720MULC CTE 

36 53 

93 DATA BHOO9 0.7 2 MBM SC +4.1 A720MULC CTE 

36 54 

93 DATA BH009 0.7 2 MBM 4H +3.3 A720MULC CTE 
93 DATA BHOO9 0.6 2 MBM 3H +20.0 A720MULC CTE 
93 DATA BHOO9 0.5 2 MBM 5H +29.1 A720MULC CTE 
93 DATA BH009 0.9 2 MBM 4H +12.8 A720MULC CTE 
93 DATA BHOO9 1.1 2 MBM 1H +46.5 A720MULC CTE 

36 57 

93 DATA BHOO9 1.4 2 MBM 3H +24.2 A720MULC CTE 

36 62 

93 DATA BHO10 0.3 1 37 2C +12.2 A720MULC CTE 
93 DATA BHO10 1.7 2 MBM 4C +45.8 A720MULC CTE 

36 63 

93 DATA BH010 1.0 1 CUD CTS +3.7 A720MULC CTE 
93 DATA BH010 1.4 2 MBM 4C +5.1 A720MULC CTE 

37 28 93 DATA BHOO3 2.3 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BH003 1.1 2 MBM 3H +41.9 A720MULC CTE 
93 DATA BHOO3 1.4 2 ADR FBC +6.5 A720MULC CTE 

37 30 

93 DATA BHOO4 0.6 2 MBM 2H +7.4 A720MULC CTE 
93 DATA BHOO4 0.5 2 MBM 5H +13.3 A720MULC CTE 
93 DATA BH004 3.6 P 1 DNT 6H -0.7 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA BH028 1.6 1 MBM 2H +7.0 B720MRPC 3H 2H 
93 DATA BH028 1.1 1 MBM SH +13.3 B720MRPC 6H 5H 

37 43 

93 DATA BHOO6 1.4 2 MBM CTS +9.1 A720MULC CTE 

38 24 

93 DATA BH002 0.8 2 MBM 3H +8.9 A720MULC CTE 
93 DATA BHOO2 0.5 2 MBM 3H +17.4 A720MULC CTE 
93 DATA BHOO2 3.6 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BH028 B720MRPC HTS+2 
93 DATA BH028 0.9 1 MBM 3H +17.4 B720MRPC 4H 3H 
93 DATA BH028 1.8 1 MBM 3H +8.9 B720MRPC 4H 3H 

38 46 

93 DATA BH006 0.8 2 MBM 3H +7.7 A720MULC CTE 
93 DATA BH029 1.4 1 MBM 3H +7.7 B720MRPC 4H 3H 
93 DATA BH029 8720MRPC HTS+2 . 39 28 

93 DATA BHOO3 10.3 P 1 DNT 6H -0.8 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 13 
COMPONENT: S/G #B 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA BHOO3 0.6 2 MBM 3C +15.7 A720MULC CTE 

39 29 

93 DATA BH003 15.9 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BHOO3 0.9 2 MBM 3H +40.3 A720MULC CTE 
93 DATA BH003 5.8 P 1 DNT 6H +0.2 A720MULC CTE 

39 48 

93 DATA BHOO7 2.7 2 MBM 4H +8.4 A720MULC CTE 

40 36 

93 DATA BHOO5 1.1 2 MBM 5C +29.1 A720MULC CTE 
93 DATA BHOO5 6.7 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BHOO5 1.8 2 MBM 3C +25.6 A720MULC CTE 
93 DATA BHO5 0.9 2 MBM 5C +9.8 A720NULC CTE 
93 DATA BHOO5 1.2 2 MBM 5H +26.5 A720MULC CTE 

41 51 

93 DATA BHOO9 5.7 P 1 DNT SH +47.3 A720MULC CTE 
93 DATA BH009 0.5 2 MBM 1C +19.3 A720MULC CTE 
93 DATA BHOO9 1.3 P 3 MBM 5C +0.8 A720MULC CTE 
93 DATA BHOO9 0.8 2 MBM 2H +33.3 A720MULC CTE 
93 DATA BHOO9 3.6 P 1 DNT 6H +0.2 A720MULC CTE 

4 93 DATA BHOO9 0.7 2 MBM iC +9.7 A720MULC CTE 

41 56 

93 DATA BHOO9 0.6 2 MBM 1C +31.9 A720MULC CTE 

41 61 

93 DATA BHO10 0.8 2 MBM 3A +3.7 A720MULC CTE 

42 50 

93 DATA BH008 7.2 P 1 DNT 6H -0.6 A720MULC CTE 
93 DATA BHOO8 0.6 2 MBM 4H +44.7 A720MULC CTE 
93 DATA BHOO8 3.2 P 1 DNT 6H +0.1 A720MULC CTE 
93 DATA BHOO8 2.1 2 MBM FBH +6.4 A720MULC CTE 

43 42 

93 DATA BH006 7.8 P 1 DNT 6H -0.9 A720MULC CTE 
93 DATA BHOO6 1.2 2 MBM 2C +17.2 A720MULC CTE 

44 53 

93 DATA BH009 2.8 P 1 DNT SH +47.4 A720MULC CTE 
93 DATA BHOO9 1.1 2 MBM 3H +3.3 A720MULC CTE 
93 DATA BHOO9 2.3 P 1 DNT 6H +0.2 A720MULC CTE 
93 DATA BHOO9 0.5 2 MBM 2H +4.8 A720MULC CTE 

45 50 

93 DATA BH008 1.3 2 MBM 3C +25.7 A720MULC CTE 
93 DATA BHOO8 4.7 P 1 DNT 6H -0.8 A720MULC CTE 
93 DATA 8HOO8 0.9 2 MBM 2C +16.1 A720MULC CTE 
93 DATA BHOO8 7.2 P 1 DNT 6H +0.3 A720MULC CTE 

Number of Tubes: 157 
Number of Indications: 253
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C P & L Date: 10/05/93 
H. B. ROBINSON Page: 1 
COMPONENT: S/G #C 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR PERCENT THRUWALL INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

9 60 

93 DATA CHOO9 1.1 1 8 CTS +9.2 A720MULC CTE 
93 DATA CHOO9 1.2 P 2 MBM 3C +51.2 A720MULC CTE 

10 10 

93 DATA CHOO1 0.6 P 1 14 CTS +16.6 A720MULC CTE 
93 DATA CHOO1 0.6 P 1 7 CTS +15.4 A720MULC CTE 
92 DATA CHO1 0.6 1 14 CTS +15.2 A720MULC CTEHTE 
92 DATA CHO1 0.7 1 17 CTS +16.3 A720MULC CTEHTE 

10 11 

93 DATA CHOO1 1.2 1 8 CTS +3.4 A720MULC CTE 
93 DATA CHOO1 0.8 1 11 CTS +4.5 A720MULC CTE 
92 DATA CHO1 1.1 1 11 CTS +3.3 A720MULC CTEHTE 
92 DATA CHO1 1.0 1 10 CTS +4.4 A720MULC CTEHTE 
90 DATA CHO5 1.2 1 8 CTS +3.1 A720MULC CTE 

10 54 

93 DATA CHOO9 0.9 1 7 CTS +2.5 A720MULC CTE 
92 DATA CHO7 0.6 P 1 9 CTS +1.3 A720MULC CTEHTE 
92 DATA CHO7 0.9 1 10 CTS +2.3 A720MULC CTEHTE 
92 DATA CHO7 16.5 8 SLG CTS +1.4 A720MULC CTEHTE 
92 DATA CHO7 19.0 8 SLG HTS +1.6 A720MULC CTEHTE 
90 DATA CHOI 0.8 1 8 CTS +2.4 A720MULC CTE 
90 DATA CHO1 0.6 1 15 CTS +1.2 A720MULC CTE 

10 55 

93 DATA CHOO9 1.2 1 8 CTS +5.8 A720MULC CTE 
93 DATA CHOO9 0.6 1 22 3C +11.0 A720MULC CTE 
93 DATA CHOO9 2.5 1 1 CTS +7.0 A720MULC CTE 
92 DATA CHO7 2.0 1 6 CTS +6.7 A720MULC CTEHTE 
92 DATA CHO7 2.1 1 10 CTS +5.6 A720MULC CTEHTE 
92 DATA CHO7 1.3 1 20 3C +11.0 A720MULC CTEHTE 
92 DATA CHO7 2.1 1 CUD HTS +1.5 A720MULC CTEHTE 
92 DATA CHO7 16.6 8 SLG CTS +1.5 A720MULC CTEHTE 
92 DATA CHO7 19.1 8 SLG HTS +1.5 A720MULC CTEHTE 
90 DATA CHO1 2.4 1 DNT 1C +40.0 A720MULC CTE 
90 DATA CHO1 1.0 1 16 3C +11.0 A720MULC CTE 
90 DATA CHO1 2.2 1 2 CTS +7.1 A720MULC CTE 
90 DATA CHO1 1.7 1 5 CTS +6.0 A720MULC CTE 
88 DATA CHO7 1.5 M 1 DNT 1C +39.4 A720SFRM CTE 

10 58 

93 DATA CHOO9 0.8 1 12 CTS +2.3 A720MULC CTE 
93 DATA CHOO9 1.3 1 7 CTS +3.5 A720MULC CTE 

10 62 

93 DATA CH010 1.0 1 17 CTS +7.6 A720MULC CTE 
93 DATA CHOl1 1.7 1 7 CTS +8.6 A720MULC CTE 

11 57 

93 DATA CHOO9 2.3 1 9 CTS +7.0 A720MULC CTE 

13 3 

93 DATA CHOO1 1.1 1 19 CTS +11.4 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 2 
COMPONENT: S/G #C 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR PERCENT THRUWALL INDICATIONS 

Row/Cot Year Reei Voitage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA CHOO1 1.5 1 17 CTS +12.5 A720MULC CTE 
92 DATA CHO1 1.1 1 17 CTS +11.3 A720MULC CTEHTE 
92 DATA CHO1 1.5 1 16 CTS +12.3 A720MULC CTEHTE 
90 DATA CHO4 1.3 1 21 CTS +11.3 A720MULC CTE 
90 DATA CH04 1.4 1 15 CTS +12.3 A720MULC CTE 
88 DATA CHO2 0.9 1 18 CTS +11.3 A720SFRM CTE 
88 DATA CHO2 1.1 1 17 CTS +12.3 A720SFRM CTE 

13 4 

93 DATA CHOO1 0.9 1 10 CTS +15.7 A720MULC CTE 
93 DATA CH001 4.6 1 7 CTS +20.2 A720MULC CTE 
93 DATA CHOO1 4.5 1 2 CTS +17.5 A720MULC CTE 
93 DATA CHOO1 3.6 1 3 CTS +16.4 A720MULC CTE 
93 DATA CHOO1 1.9 1 11 CTS +10.1 A720MULC CTE 
93 DATA CHOO1 0.7 1 23 CTS +14.5 A720MULC CTE 
93 DATA CHOO1 2.5 1 6 CTS +11.3 A720MULC CTE 
93 DATA CHOO1 4.7 1 4 CTS +21.3 A720MULC CTE 
92 DATA CHO1 0.9 1 19 CTS +15.5 A720MULC CTEHTE 
92 DATA CHO1 4.6 1 9 CTS +20.0 A720MULC CTEHTE 
92 DATA CH01 4.5 1 5 CTS +17.3 A720MULC CTEHTE 
92 DATA CHO1 3.6 1 7 CTS +16.2 A720MULC CTEHTE 
92 DATA CHO1 1.8 1 13 CTS +10.0 A720MULC CTEHTE 
92 DATA CH01 0.7 1 22 CTS +14.4 A720MULC CTEHTE 
92 DATA CHO1 2.6 1 9 CTS +11.1 A720MULC CTEHTE 
92 DATA CHO 4.8 1 8 CTS +21.1 A720MULC CTEHTE 
90 DATA CHO4 0.9 1 14 CTS +15.5 A720MULC CTE 
90 DATA CHO4 5.2 1 8 CTS +19.9 A720MULC CTE 
90 DATA CHO4 4.1 1 3 CTS +17.3 A720MULC CTE 
90 DATA CHO4 4.3 1 6 CTS +16.2 A720MULC CTE 
90 DATA CH04 2.5 1 DNT HTS +21.8 A720MULC CTE 
90 DATA CHO4 0.9 1 18 CTS +14.2 A720MULC CTE 
90 DATA CHO4 2.3 1 8 CTS +11.1 A720MULC CTE 
90 DATA CHO4 2.1 1 13 CTS +10.0 A720MULC CTE 
90 DATA CHO4 4.3 1 6 CTS +21.0 A720MULC CTE 

19 6 

93 DATA CHOO1 1.2 1 10 FBC +1.4 A720MULC CTE 
92 DATA CHO1 1.1 1 12 FBC +1.4 A720MULC CTEHTE 
90 DATA CHO4 1.3 1 13 FBC +1.4 A720MULC CTE 

23 17 

93 DATA CHOO2 .1.8 1 12 CTS +1.2 A720MULC CTE 

25 81 

93 DATA CH013 3.8 1 2 5C +40.0 A720MULC CTE 

35 65 

93 DATA CHO10 1.1 1 30 5H +37.9 A720MULC CTE 

Number of Tubes: 14 
Number of Indications: 28



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 1 
COMPONENT: S/G #C 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/CoL Year ReeL VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

3 30 

93 DATA CH015 0.5 2 MBM CTS +50.1 A720MULC CTE 

4 50 

93 DATA CH014 1.0 2 MBM CTS +27.7 A700MULC CTE 

5 27 

93 DATA CH015 1.7 2 MBM 4H +4.7 A720MULC CTE 
93 DATA CH015 2.4 2 MBM 3H +19.2 A720MULC CTE 
93 DATA CH015 0.9 2 MBM CTS +41.1 A720MULC CTE 
93 DATA CH015 1.6 2 MBM 3H +5.4 A720MULC CTE 

5 72 

93 DATA CH014 1.6 2 MBM HTS +17.6 A700MULC CTE 

7 36 

93 DATA CH004 2.3 P 3 MBM 4C -0.7 A720MULC CTE 

7 83 

93 DATA CH013 3.2 2 MBM FBH +5.8 A720MULC CTE 

9 10 

93 DATA CHOO1 0.8 2 MBM 3C +10.2 A720MULC CTE 
93 DATA CHOO1 0.6 2 MBM 2C +8.7 A720MULC CTE 
93 DATA CHOO1 0.6 2 MBM 3C +21.5 A720MULC CTE 
93 DATA CHOO1 0.5 2 MBM 3C +16.4 A720MULC CTE 
93 DATA CHOO1 1.1 2 MBM 1C +43.0 A720MULC CTE 

9 13 

93 DATA CHOO1 1.0 2 MBM 2C +16.1 A720MULC CTE 

9 60 

93 DATA CH009 1.1 1 8 CTS +9.2 A720MULC CTE 
93 DATA CHOO9 1.2 P 2 MBM 3C +51.2 A720MULC CTE 

12 17 

93 DATA CHOO2 2.6 2 MBM FBC +24.4 A720MULC CTE 

12 40 

93 DATA CH019 1.5 1 MBM 4H +24.3 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
90 DATA CH11 5.3 4 MBM 4H +23.1 A720MULC CTE 
90 DATA CH11 6.4 4 MBM 4C +48.9 A720MULC CTE 

13 21 

93 DATA CHOO2 0.7 2 MBM FBC +24.7 A720MULC CTE 

13 42 

93 DATA CHOO7 2.4 2 MBM 1H +21.5 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 2 
COMPONENT: S/G #C 
OUTAGE: .9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

13 52 

93 DATA CHOO8 2.5 2 MBM 4C +13.6 A720MULC CTE 

14 24 

93 DATA CH019 1.0 1 MBM 1H +31.7 B720MRPC 2H 1H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CHO2 7.8 4 MBM 1H +30.6 A720MULC CTEHTE 

14 38 

93 DATA CHOO4 2.2 2 MBM CTS +5.3 A720MULC CTE 
93 DATA CHOO4 1.0 2 MBM CTS +39.1 A720MULC CTE 

15 5 

93 DATA CH001 2.8 2 MBM 2H +21.6 A720MULC CTE 

15 43 

93 DATA CH019 1.6 1 MBM 5H +24.1 B720MRPC 6H 5H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CH04 8.6 4 MBM 5H +23.9 A720MULC CTEHTE 
92 DATA CHO4 12.6 8 SLG HTS +0.8' A720MULC CTEHTE 
92 DATA CHO4 14.2 8 SLG CTS +1.6 A720MULC CTEHTE 
90 DATA CH11 6.7 4 MBM 5H +23.6 A720MULC CTE 
90 DATA CH11 2.8 1 DNT 4H +7.9 A720MULC CTE 
88 DATA CH04 A720SFRM CTE 

15 85 

93 DATA CH013 1.7 2 MBM 2H +2.7 A720MULC CTE 

15 89 

93 DATA CH013 2.8 2 MBM FBH +12.0 A720MULC CTE 
88 DATA CH12 A720SFRM 1H 

17 78 

93 DATA CHO13 2.7 2 MBM 2C +35.2 A720MULC CTE 

19 10 

93 DATA CHOO1 1.0 2 MBM 5H +12.1 A720MULC CTE 

19 47 

93 DATA CH019 1.0 1 MBM 3H +43.0 B720MRPC 4H 3H 
93 DATA CH019 B720MRPC HTS+2 
90 DATA CHO1 5.9 4 MBM 4C +4.9 A720MULC CTE 
90 DATA CH01 5.7 4 MBM 3H +42.9 A720MULC CTE 

19 52 

93 DATA CH019 1.0 1 MBM 4H +38.1 B720MRPC 5H 4H 
93 DATA CHO19 B720MRPC HTS+2 
92 DATA CHO7 6.0 4 MBM 4H +38.0 A720MULC CTEHTE 
92 DATA CHO7 22.4 8 SLG HTS +0.5 A720MULC CTEHTE 

20 70 

93 DATA CHO11 0.5 2 MBM 5H +5.0 A720MULC CTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 3 
COMPONENT: S/G #C 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA CHO20 1.4 1 MBM 5H +4.9 B720MRPC 6H 5H 
93 DATA CHO20 B720MRPC HTS+2 

20 72 

93 DATA CH012 0.7 2 MBM 1C +11.8 A720MULC CTE 
93 DATA CH012 0.3 2 MBM 1C +23.2 A720MULC CTE 

21 7 

93 DATA CH001 1.7 2 MBM 3A +9.9 A720MULC CTE 

21 8 

93 DATA CH001 0.8 2 MBM 5C +31.2 A720MULC CTE 

21 15 

93 DATA CH001 0.4 2 MBM 4C +11.4 A720MULC CTE 

21 21 

93 DATA CH002 1.1 2 MBM 5H +26.0 A720MULC CTE 

21 33 

93 DATA CH004 1.4 2 MBM CTS +21.8 A720MULC CTE . 21 35 
93 DATA CH004 0.8 2 MBM 2C +30.5 A720MULC CTE 
93 DATA CH004 1.9 2 MBM 4C +25.4 A720MULC CTE 
93 DATA CR004 0.7 2 MBM 4C +33.1 A720MULC CTE 

21 52 

93 DATA CH008 1.4 2 MBM 1C +16.7 A720MULC CTE 

21 62 

93 DATA CH010 0.9 2 MBM 3H +33.1 A720MULC CTE 

21 80 

93 DATA CH013 0.8 2 MBM SH +33.6 A720MULC CTE 

22 43 

93 DATA CH019 3.5 1 MBM 5H +36.1 B720MRPC 6H 5H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CHO4 5.5 4 MBM 5H +35.4 A720MULC CTEHTE 

22 70 

93 DATA CHO11 1.6 2 MBM 3H +18.5 A720MULC CTE 

22 71 

93 DATA CHO11 1.3 2 MBM 4C +16.4 A720MULC CTE 
93 DATA CHO11 1.1 2 MBM 6H +56.2 A720MULC CTE 

22 83 

93 DATA CHO13 1.3 2 MBM 3H +39.0 A720MULC CTE



C P & L Date: 10/05/93 
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OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

22 84 

93 DATA CH013 1.5 2 MBM 5C +30.5 A720MULC CTE 
93 DATA CH013 1.0 2 MBM 1H +44.7 A720MULC CTE 

23 71 

93 DATA CH011 0.5 2 MBM FBC +2.3 A720MULC CTE 

24 11 

93 DATA CH001 1.6 2 MBM 1C +34.1 A720MULC CTE 

24 29 

93 DATA CHOO3 1.7 2 MBM 4A +4.7 A720MULC CTE 

24 47 

93 DATA CH019 1.8 1 MBM 5H +25.4 B720MRPC 6H 5H 
93 DATA CH019 1.1 1 MBM 5H +37.2 8720MRPC 6H 5H 
93 DATA CH019 0.6 1 MBM 4H +12.1 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CHO7 5.5 4 MBM 4C +46.3 A720MULC CTEHTE 
92 DATA CH07 6.0 4 MBM 5H +25.5 A720MULC CTEHTE 
92 DATA CHO7 5.8 4 MBM 5H +36.8 A720MULC CTEHTE 
92 DATA CHO7 5.3 4 MBM 5C +5.7 A720MULC CTENTE 
92 DATA CHO7 5.8 4 MBM FBC +13.0 A720MULC CTEHTE 
92 DATA CHO7 5.1 4 MBM 3C +29.6 A720MULC CTEHTE 
92 DATA CHO7 5.1 4 MBM 1C +19.5 A720MULC CTEHTE 
92 DATA CH07 5.2 4 MBM 1C +7.9 A720MULC CTEHTE 
92 DATA CHO7 5.8 4 MBM 4H +12.0 A720MULC CTEHTE 

24 50 

93 DATA CH019 1.3 1 MBM 3H +43.1 B720MRPC 4H 3H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CHO7 5.1 4 MBM 3H +42.9 A720MULC CTENTE 

24 65 

93 DATA CHO10 1.1 2 MBM 4H +12.8 A720MULC CTE 
93 DATA CHO20 1.8 1 MBM 4H +11.9 B720MRPC 5H 4H 
93 DATA CHO20 B720MRPC HTS+2 

26 68 

93 DATA CH010 1.0 P 3 MBM 4H +22.5 A720MULC CTE 

27 30 

93 DATA CH019 3.6 1 MBM 3H +33.0 B720MRPC 4H 3H 
93 DATA CH019 8720MRPC HTS+2 
90 DATA CHO6A 5.8 4 MBM 3H +34.3 A720MULC CTE 
90 DATA CHO6A 5.4 4 MBM 1C +12.1 A720MULC CTE 

28 27 

93 DATA CH019 1.6 1 MBM 4H +13.6 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
90 DATA CHO6A 5.7 4 MBM 5H +12.7 A720MULC CTE 

28 45 

93 DATA CH019 1.3 1 MBM 1A +8.8 8720MRPC 2H 1H
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA CH019 B720MRPC HTS+2 
90 DATA CH05 5.6 4 MBM 1H +8.5 A720MULC CTE 

28 54 

93 DATA CHOO9 0.5 2 MBM 3C +49.8 A720MULC CTE 

30 28 

93 DATA CHOO3 0.7 2 MBM 2H +36.9 A720MULC CTE 
93 DATA CHOO3 1.0 2 MBM 5C +6.9 A720MULC CTE 

30 29 

93 DATA CHOO3 0.6 2 MBM 1C +32.3 A720MULC CTE 

30 80 

93 DATA CH013 0.4 2 MBM 2H +22.5 A720MULC CTE 

31 16 

93 DATA CH002 1.3 2 MBM 5H +32.5 A720MULC CTE 
93 DATA CH019 B720MRPC HTS+2 
93 DATA CHO21 1.9 1 MBM 5H +42.8 B720MRPC 6H 5H 
93 DATA CH021 0.9 1 MBM 5H +34.6 B720MRPC 6H 5H 

31 21 

93 DATA CH002 1.9 2 MBM 6C -0.9 A720MULC CTE 

31 57 

93 DATA CHOO9 2.0 2 MBM FBC +17.1 A720MULC CTE 

31 60 

93 DATA CH009 0.9 2 MBM FBC +6.6 A720MULC CTE 
93 DATA CHOO9 0.6 2 MBM FBC +20.4 A720MULC CTE 
93 DATA CH009 1.4 2 MBM 1C +42.5 A720MULC CTE 
93 DATA CH009 0.9 2 MBM CTS +13.6 A720MULC CTE 
93 DATA CHOO9 1.6 2 MBM 3C +18.2 A720MULC CTE 

31 71 

93 DATA CHO11 0.8 2 MBM FBC +13.5 A720MULC CTE 
93 DATA CHO11 0.6 2 MBM FBC +15.2 A720MULC CTE 

32 16 

93 DATA CH002 0.5 2 MBM SC +37.6 A720MULC CTE 
93 DATA CHOO2 0.9 2 MBM 5C +38.6 A720MULC CTE 

32 24 

93 DATA CH002 0.9 2 MBM 5C +4.1 A720MULC CTE 

34 24 

93 DATA CH002 2.3 2 MBM HTS +6.3 A720MULC CTE 

34 27 

93 DATA CHOO3 0.9 2 MBM 1C +3.5 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/CoL Year ReeL VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

34 37 

93 DATA CH019 1.6 1 MBM 4H +42.9 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CHO5 6.5 4 MBM lA +17.6 A720MULC CTEHTE 
92 DATA CHO5 7.1 4 MBM 4H +43.7 A720MULC CTEHTE 
90 DATA CHO3 5.9 4 MBM 1A +17.6 A720MULC CTE 
90 DATA CH03 6.8 4 MBM 4H +42.6 A720MULC CTE 
88 DATA CHO4 A720SFRM CTE 

34 39 

93 DATA CH019 1.1 1 MBM 4H +39.5 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
90 DATA CHO3 6.0 4 MBM 4H +39.9 A720MULC CTE 

34 41 

93 DATA CH007 0.9 2 MBM 1C +50.1 A720MULC CTE 

34 48 

93 DATA CH019 1.2 1 MBM 4H +33.7 B720MRPC 5H 4H 
93 DATA CH019 B720MRPC HTS+2 
92 DATA CH10 11.6 4 MBM 3A +13.8 A720MULC CTEHTE 
92 DATA CH10 6.0 4 MBM 4H +33.5 A720MULC CTEHTE 

34 57 

93 DATA CHOO9 0.8 2 MBM 1C +31.4 A720MULC CTE 

34 67 

93 DATA CH010 0.7 2 MBM CTS +14.8 A720MULC CTE 

35 38 

93 DATA CHOO4 0.9 2 MBM 5H +11.1 A720MULC CTE 
93 DATA CH004 1.2 2 MBM 5C +37.1 A720MULC CTE 
93 DATA CHOO4 1.5 2 MBM 4H +22.9 A720MULC CTE 

35 60 

93 DATA CHOO9 7.6 2 MBM 2H +36.8 A720MULC CTE 

35 61 

93 DATA CH010 1.7 2 MBM 2A +0.0 A720MULC CTE 

36 36 

93 DATA CHOO4 0.8 2 MBM 4H +21.1 A720MULC CTE 
93 DATA CH020 B720MRPC 5H 4H 
93 DATA CH020 8720MRPC HTS+2 

36 53 

93 DATA CHOO9 1.6 2 MBM 3A +18.1 A720MULC CTE 
93 DATA CHOO9 1.5 2 MBM 6H +24.4 A720MULC CTE 

37 24 

93 DATA CHOO2 0.6 2 MBM 1H +24.5 A720MULC CTE
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ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year Reel Voltage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

93 DATA CHOO2 1.1 2 MBM 5H +28.1 A720MULC CTE 
93 DATA CHOO2 0.8 2 MBM lA +10.1 A720MULC CTE 
93 DATA CHOO2 0.6 2 MBM 2C +46.6 A720MULC CTE 
93 DATA CHO20 B720MRPC HTS+2
93 DATA CHO20 0.8 1 MBM 1H +25.6 B720MRPC 2H 1H 
93 DATA CHO20 2.3 1 MBM 5H +29.2 B720MRPC 6H 5H 

37 26 

93 DATA CHOO3 1.0 2 MBM 2C +22.1 A720MULC CTE 

37 29 

93 DATA CHOO3 1.0 2 MBM 2H +38.2 A720MULC CTE 
93 DATA CH020 1.0 1 MBM 2H +37.8 B720MRPC 3H 2H 
93 DATA CHO20 B720MRPC HTS+2 

37 34 

93 DATA CHOO4 0.4 2 MBM 3C +18.5 A720MULC CTE 

37 39 

93 DATA CH004 1.3 2 MBM 2C +27.0 A720MULC CTE 
93 DATA CHOO4 0.6 2 MBM 5C +5.4 A720MULC CTE 

37 55 

93 DATA CHOO9 1.8 2 MBM FBC +12.4 A720MULC CTE 

37 57 

93 DATA CHOO9 1.0 2 MBM 1C +30.1 A720MULC CTE 

38 40 

93 DATA CHOO5 1.4 2 MBM 2H +5.3 A720MULC CTE 
93 DATA CHO20 1.1 1 MBM 2H +4.9 B720MRPC 3H 2H 
93 DATA CHO20 B720MRPC HTS+2 

39 26 

93 DATA CH003 0.5 2 MBM 5H +36.2 A720MULC CTE 

39 43 

93 DATA CHOO7 0.6 2 MBM 4A +0.4 A720MULC CTE 

40 29 

93 DATA CHOO3 0.5 2 MBM 2C +2.0 A720MULC CTE 

40 53 

93 DATA CHOO9 4.1 2 MBM 3C +24.4 A720MULC CTE 

41 38 

93 DATA CHOO4 1.0 2 MBM 2C +28.9 A720MULC CTE 
93 DATA CHOO4 0.9 2 MBM 1C +40.6 A720MULC CTE 
93 DATA CHOO4 0.4 2 MBM 5H +38.1 A720MULC CTE 

44 
39 

93 DATA CHOO4 0.9 2 MBM 1C +38.1 A720MULC cTE



C P & L Date: 10/05/93 
H. B. ROBINSON Page: 8 
COMPONENT: S/G #C 
OUTAGE: 9309 

ALL EXAMS BY TUBE FOR MBM INDICATIONS 

Row/Cot Year ReeL VoLtage CH Ind. %TWD Indication Probe Extent 
Examined Desc. Location Tested 

44 52 

93 DATA CHOO8 1.4 P 3 MBM 3C +0.8 A720MULC CTE 

Number of Tubes: 89 
Number of Indications: 128



MULTI-FREQitNCY EDDY CURRENT INSPECTION 

SET UP INSTRUCTIONS 

MIZ-18 

MIZ-18A) 

SITE UNIT COMPONENT SIDE DATE 
SP, S/G #AgC HOT COLD /o /a /73 

PROBE TYPE 4 m C RATION STANDARD (CIRCLE OR DESCRIBE OTHER) 
4A70Osfe , Ao ASME OTHER 2 

PROCEDURE TEST PURPOSE 

MIZ-18 MIZ-18A CONFIGURATION 

NUMBER: A k SAMPLES PER SEC: Lf (p 
NAME--: - p 

FREQUENCY SEQUENCE PROBE CHANNEL SELECT 

# FREQUENCY COIL COIL COIL COIL COIL COIL COIL COIL 
1 2 3 4 5 6 7 8 

1 9c kHz 

2 / kHz 

3 1 kHz 

4 t kHz 

SPECIAL NOTES TO OPERATOR / ANALYST 

A _ - s f, -- (a sIpI 1 2T 

SEE APPENDIX __7A7 FOR SETUP INSTRUCTIONS.  

PREPARED BY: _ _ _ _ _ L J7L D ---LEVEL DATE to-a)-93 

APPROVED BY: LEVEL DATE /0-2-73 

COMBUSTION*ENGINEEWNG



MULTI-FREQUENCY EDDY CURRENT INSPECTION 

SET UP INSTRUCTIONS 

MIZ-18 

(MIZ -18A 

SITE UNIT COMPONENT SIDE DATE 
H.S.Roun.) # R S/G #A, 8, HOT ,COLD Of / 3 

PROBE TYPE q7a0 fnLC CAMB TION STANDARD (CIRCLE OR DESCRIBE OTHER) 
4700sgue bso fRM ASME )OTHER - 5E 2- 5 796 

PROCEDURE fEST PURPOSE 
Ao6 -- fo -oo RS X086K P i&6E Et 4iA 

MIZ-18 MIZ-18A CONFIGURATION 

NUMBER: As CErOuFR6 SAMPLES PER SEC: <OO 
NAME--: -S QECla",zC

FREQUENCY SEQUENCE PROBE CHANNEL SELECT 

# FREQUENCY COIL COIL COIL COIL COIL COIL COIL COIL 
1 2 3 4 5 6 7 8 

1 0 O kHz 

2 /o kHz 

3 kHz 

4 10 kHz 

SPECIAL NOTES TO OPERATOR / ANALYST 

SEE APPENDIX FOR SETUP INSTRUCTIONS.  

PREPARED BY: LEVEL DATE g-3 

APPROVED BY: .c2 LEVEL - DATE 2 

IOUBUUTUON>ENUINEE..N.



MULTI-FREQUENCY EDDY CURRENT INSPECTION 

SET UP INSTRUCTIONS 

SITE UNIT COMPONENT SIDE DATE 

H,.S Rt2'jSoU # S/G #,8,C HOT oR COLD 69/-E/ 93 

PROBE TYPE 67aORPCPC4 BRATION STANDARD (CIRCLE OR DESCRIBE OTHER) 
6700 eRPCP" S6GortApP- AS)ME OTHER q - - S 5 E- 55 6to 

PROCEDURE TEST PURPOSE 
PUS - 90o -00'i PS MPEPC. fOk Coan curoJ 

MIZ-18 MIZ-18A CONFIGURATION 

NUMBER: A'5 ?REQ k,&D SAMPLES PER SEC: H O0 
NAME--: As ReQmi_,-o 

FREQUENCY SEQUENCE PROBE CHANNEL SELECT 

# FREQUENCY COIL COIL COIL COIL COIL COIL COIL COIL 
1 2 3 4 5 6 7 8 

1 c 0C kHz x 

2 300 kHz 

3 ) 0 0 kHz 

4 t OkHz 

SPECIAL NOTES TO OPERATOR / ANALYST 

P~oSo aO ." sEc x 300 RPM m 

LO C0 TLo: 

SEE APPENDIX FOR SETUP INSTRUCTIONS.  

PREPARED BY: LEVEL DATE 05 1/A?93 

APPROVED BY: __LEVEL 4 DATE 9-28571 

COMBUSTONENUINEEWm.



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 1 
Componenti S/G #A 
Outage: September 1993 
Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

1 2 RANDOM 1 3 RANDOM 1 7 RANDOM 
1 11 RANDOM 1 13 RANDOM 1 16 RANDOM 
1 19 RANDOM 1 24 RANDOM 1 31 RANDOM 
1 33 RANDOM 1 34 RANDOM 1 36 RANDOM 
1 38 RANDOM 1 40 -RANDOM 1 42 RANDOM 
1 44 RANDOM 1 52 RANDOM 1 59 RANDOM 
1 62 RANDOM 1 68 RANDOM 1 70 RANDOM 
1 72 RANDOM 1 73 RANDOM 1 76 RANDOM 
1 81 RANDOM 1 87 RANDOM 1 88 RANDOM 
2 1 RANDOM 2 3 RANDOM 2 5 RANDOM 
2 6 RANDOM 2 7 RANDOM 2 10 RANDOM 
2 12 RANDOM 2 13 RANDOM 2 14 RANDOM 
2 17 RANDOM 2 18 RANDOM 2 23 RANDOM 
2 24 RANDOM 2 27 RANDOM 2 32 RANDOM 
2 33 RANDOM 2 35 RANDOM 2 36 RANDOM 
2 37 RANDOM 2 39 RANDOM 2 40 RANDOM 
2 42 RANDOM 2 43 RANDOM 2 44 RANDOM 
2 46 RANDOM 2 47 RANDOM 2 48 RANDOM 
2 49 RANDOM 2 52 RANDOM 2 54 RANDOM 
2 59 RANDOM 2 62 RANDOM 2 64 RANDOM 
2 67 RANDOM 2 68 RANDOM 2 73 RANDOM 
2 75 RANDOM 2 81 RANDOM 2 82 RANDOM 
2 84 RANDOM 2 88 RANDOM 2 90 RANDOM 
3 1 RANDOM 3 2 RANDOM 3 3 RANDOM 
3 7 RANDOM 3 10 RANDOM 3 12 RANDOM 
3 14 RANDOM 3 20 RANDOM 3 23 RANDOM 
3 24 RANDOM 3 26 RANDOM 3 27 RANDOM 
3 29 RANDOM 3 35 RANDOM 3 37 RANDOM 
3 38 PREV. IND. 3 39 . RANDOM 3 41 RANDOM 
3 42 RANDOM 3 43 RANDOM 3 46 RANDOM 
3 47 RANDOM 3 49 RANDOM 3 51 RANDOM 
3 55 RANDOM 3 57 RANDOM 3 58 RANDOM 
3 59 RANDOM 3 62 RANDOM 3 63 RANDOM 
3 65 RANDOM 3 66 RANDOM 3 70 RANDOM 
3 71 RANDOM 3 72 . RANDOM 3 75 RANDOM 
3 77 RANDOM 3 81 RANDOM 3 82 RANDOM 
3 83 RANDOM 3 85 RANDOM 3 87 RANDOM 
3 91 RANDOM 4 1 RANDOM 4 5 RANDOM 
4 7 RANDOM 4 10 RANDOM 4 11 RANDOM 
4 12 RANDOM 4 15 RANDOM 4 16 RANDOM 
4 17 RANDOM 4 18 RANDOM 4 19 RANDOM 
4 20 RANDOM 4 21 RANDOM 4 22 RANDOM 
4 25 RANDOM 4 30 RANDOM 4 32 RANDOM 
4 38 RANDOM 4 45 RANDOM 4 46 RANDOM 
4 48 RANDOM 4 49 RANDOM 4 50 RANDOM 
4 51 RANDOM 4 52 RANDOM 4 .53 RANDOM 
4 55 RANDOM 4 57 RANDOM 4 59 RANDOM 
4 62 RANDOM 4 64 RANDOM 4 67 RANDOM 
4 68 RANDOM 4 70 RANDOM 4 71 RANDOM 
4 73 RANDOM 4 78 RANDOM 4 83 RANDOM 
4 85 RANDOM 4 86 RANDOM 4 87 RANDOM 
4 88 RANDOM 4 90 RANDOM 4 91 RANDOM 
4 92 RANDOM 5 3 RANDOM 5 4 RANDOM 
5 5 RANDOM 5 7 RANDOM 5 9 RANDOM 
5 13 RANDOM 5 14 RANDOM 5 15 RANDOM 
5 26 RANDOM 5 29 RANDOM 5 32 RANDOM 
5 34 RANDOM 5 37 RANDOM 5 43 RANDOM



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page:\ 2 
Component: S/G #A 
Outage: September 1993 
Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

5 44 RANDOM 5 46 RANDOM 5 47 RANDOM 
5 48 RANDOM 5 49 RANDOM 5 50 RANDOM 
5 55 RANDOM 5 66 RANDOM 5 69 RANDOM 
5 74 RANDOM 5 75 RANDOM 5 77 RANDOM 
5 79 RANDOM 5 80 RANDOM 5 82 RANDOM 
5 83 RANDOM 5 84 RANDOM 5 86 RANDOM 
5 87 RANDOM 5 89 RANDOM 5 91 RANDOM 
5 92 RANDOM 6 3 RANDOM 6 5 RANDOM 
6 7 RANDOM 6 9 RANDOM 6 10 RANDOM 
6 11 RANDOM 6 14 RANDOM 6 16 RANDOM 
6 18 RANDOM 6 21 RANDOM 6 22 RANDOM 
6 24 RANDOM 6 25 RANDOM 6 28 RANDOM 
6 30 RANDOM 6 32 RANDOM 6 34 RANDOM 
6 37 RANDOM 6 39 RANDOM 6 46 RANDOM 
6 48 RANDOM 6 54 RANDOM 6 59 RANDOM 
6 60 RANDOM 6 61 RANDOM 6 62 RANDOM 
6 66 RANDOM 6 69 RANDOM 6 71 RANDOM 
6 72 RANDOM 6 74 RANDOM 6 75 RANDOM 
6 77 RANDOM 6 79 RANDOM 6 89 RANDOM 
7 3 RANDOM 7 4 RANDOM 7 9 RANDOM 
7 14 RANDOM 7 18 RANDOM 7 20 RANDOM 
7 22 RANDOM 7 24 RANDOM 7 29 RANDOM 
7 31 RANDOM 7 32 RANDOM 7 33 RANDOM 
7 44 RANDOM 7 45 RANDOM 7 50 RANDOM 
7 54 RANDOM 7 58 RANDOM 7 59 RANDOM 
7 65 RANDOM 7 66 RANDOM 7 84 RANDOM 
7 85 RANDOM 7 86 RANDOM 7 89 RANDOM 
7 90 RANDOM 8 20 RANDOM 8 21 RANDOM 
8 22 RANDOM 8 23 RANDOM 8 28 RANDOM 
8 29 RANDOM 8 31 RANDOM 8 43 RANDOM 
8 75 RANDOM 8 76 RANDOM 8 79 RANDOM 
8 80 RANDOM 8 85 RANDOM 8 88 RANDOM 
8 90 RANDOM 9 2 RANDOM 9 5 RANDOM 
9 6 RANDOM 9 9 RANDOM 9 10 RANDOM 
9 11 RANDOM 9 15 RANDOM 9 18 RANDOM 
9 19 RANDOM 9 26 RANDOM 9 29 RANDOM 
9 32 RANDOM 9 36 RANDOM 9 38 RANDOM 
9 41 RANDOM 9 43 RANDOM 9 44 RANDOM 
9 46 RANDOM 9 49 RANDOM 9 51 RANDOM 
9 52 RANDOM 9 53 RANDOM 9 64 RANDOM 
9 67 RANDOM 9 69 RANDOM 9 70 RANDOM 
9 71 RANDOM 9 74 RANDOM 9 75 RANDOM 
9 77 RANDOM 9 78 RANDOM 9 79 RANDOM 
9 80 RANDOM 9 81 RANDOM 9 82 RANDOM 
10 2 RANDOM 10 4 RANDOM 10 5 RANDOM 
10 12 RANDOM 10 22 RANDOM 10 27 RANDOM 
10 30 RANDOM 10 31 RANDOM 10 42 RANDOM 
10 43 RANDOM 10 46 RANDOM 10 48 RANDOM 
10 49 RANDOM 10 57 RANDOM 10 60 RANDOM 
10 70 RANDOM 10 71 RANDOM 10 74 RANDOM 
10 77 RANDOM 10 80 RANDOM 10 84 RANDOM 
10 91 RANDOM 11 5 RANDOM 11 22 RANDOM 
11 23 RANDOM 11 24 RANDOM 11 27 RANDOM 
11 30 RANDOM 11 32 RANDOM 11 33 RANDOM 
11 34 RANDOM 11 36 RANDOM 11 38 RANDOM 
11 39 RANDOM 11 42 RANDOM 11 45 RANDOM 
11 50 RANDOM 11 53 RANDOM 11 55 RANDOM



Carolina Power & Light Date: 10/20/93 
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Component: S/G #A 
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Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

11 56 RANDOM 11 57 RANDOM 11 59 RANDOM 
11 63 RANDOM 11 72 RANDOM 11 74 RANDOM 
11 76 RANDOM 11 77 RANDOM 11 78 RANDOM 
11 79 RANDOM 11 84 RANDOM 11 87 RANDOM 
12 6 RANDOM 12 12 RANDOM 12 13 RANDOM 
12 14 RANDOM 12 15 RANDOM 12 18 RANDOM 
12 19 RANDOM 12 28 RANDOM 12 29 RANDOM 
12 30 RANDOM 12 31 RANDOM 12 34 RANDOM 
12 36 RANDOM 12 48 RANDOM 12 50 RANDOM 
12 51 RANDOM 12 52 RANDOM 12 56 RANDOM 
12 58 RANDOM 12 59 RANDOM 12 62 RANDOM 
12 63 RANDOM 12 67 RANDOM 12 69 RANDOM 
12 77 RANDOM 12 79 RANDOM 12 81 RANDOM 
12 82 RANDOM 12 83 RANDOM 12 88 RANDOM 
13 6 RANDOM 13 8 RANDOM 13 9 RANDOM 
13 10 RANDOM 13 11 RANDOM 13 13 RANDOM 
13 14 RANDOM 13 27 RANDOM 13 34 RANDOM 
13 35 RANDOM 13 38 RANDOM 13 39 RANDOM 
13 40 RANDOM 13 43 RANDOM 13 45 RANDOM 
13 46 RANDOM 13 47 RANDOM 13 49 RANDOM 
13 50 RANDOM 13 52 RANDOM 13 54 RANDOM 
13 55 RANDOM 13 62 RANDOM 13 64 RANDOM 
13 65 RANDOM 13 68 RANDOM 13 76 RANDOM 
13 77 RANDOM 13 78 RANDOM 13 82 RANDOM 
13 84 RANDOM 13 85 RANDOM 13 89 RANDOM 
14 4 RANDOM 14 11 RANDOM 14 14 RANDOM 
14 16 RANDOM 14 19 RANDOM 14 23 RANDOM 
14 28 RANDOM 14 29 RANDOM 14 33 RANDOM 
14 36 RANDOM 14 37 RANDOM 14 41 RANDOM 
14 44 RANDOM 14 47 RANDOM 14 50 RANDOM 
14 51 RANDOM 14 55 RANDOM 14 58 RANDOM 
14 63 RANDOM 14 65 RANDOM 14 72 RANDOM 
14 73 RANDOM 14 76 RANDOM 14 79 RANDOM 
14 80 RANDOM 14 81 RANDOM 14 84 RANDOM 
14 87 RANDOM 14 89 RANDOM 15 4 RANDOM 
15 5 RANDOM 15 8 RANDOM 15 13 RANDOM 
15 19 RANDOM 15 20 RANDOM 15 23 RANDOM 
15 25 RANDOM 15 26 RANDOM 15 28 RANDOM 
15 30 RANDOM 15 31 RANDOM 15 32 RANDOM 
15 34 RANDOM 15 40 RANDOM 15 42 RANDOM 
15 50 RANDOM 15 53 RANDOM 15 58 RANDOM 
15 60 RANDOM 15 62 RANDOM 15 65 RANDOM 
15 67 RANDOM 15 68 RANDOM 15 70 RANDOM 
15 71 RANDOM 15 72 RANDOM 15 73 RANDOM 
15 80 RANDOM 15 82 RANDOM 16 5 RANDOM 
16 6 RANDOM 16 7 RANDOM 16 9 RANDOM 
16 10 RANDOM 16 11 RANDOM 16 12 RANDOM 
16 15 RANDOM 16 26 RANDOM 16 29 RANDOM 
16 30 RANDOM 16 32 RANDOM 16 33 RANDOM 
16 34 RANDOM 16 36 RANDOM 16 37 RANDOM 
16 50 RANDOM 16 53 RANDOM 16 55 RANDOM 
16 57 RANDOM 16 59 RANDOM 16 64 RANDOM 
16 67 RANDOM 16 77 RANDOM 17 8 RANDOM 
17 9 RANDOM 17 11 RANDOM 17 14 RANDOM 
17 15 RANDOM 17 16 RANDOM 17 19 RANDOM 
17 21 RANDOM 17 22 RANDOM 17 24 RANDOM 
17 31 RANDOM 17 35 RANDOM 17 38 RANDOM
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17 40 RANDOM 17 43 RANDOM 17 45 RANDOM 
17 47 RANDOM 17 48 RANDOM 17 58 RANDOM 
17 65 RANDOM 17 68 RANDOM 17 69 RANDOM 
17 71 RANDOM 17 72 RANDOM 17 75 RANDOM 
17 76 RANDOM 17 77 RANDOM 17 79 RANDOM 
18 7 RANDOM 18 9 RANDOM 18 10 RANDOM 
18 11 RANDOM 18 15 RANDOM 18 16 RANDOM 
18 18 RANDOM 18 19 RANDOM 18 20 RANDOM 
18 22 RANDOM 18 24 RANDOM 18 25 RANDOM 
18 27 RANDOM 18 30 RANDOM 18 31 RANDOM 
18 32 RANDOM 18 37 RANDOM 18 38 RANDOM 
18 41 RANDOM 18 42 RANDOM 18 45 RANDOM 
18 47 RANDOM 18 50 RANDOM 18 53 RANDOM 
18 54' RANDOM 18 56 RANDOM 18 58 RANDOM 
18 59 RANDOM 18 60 RANDOM 18 65 RANDOM 
18 71 RANDOM 18 73 RANDOM 18 76 RANDOM 
18 77 RANDOM 18 79 RANDOM 18 82 RANDOM 
18 85 RANDOM 19 7 RANDOM 19 9 RANDOM 
19 11 RANDOM 19 14 RANDOM 19 17 RANDOM 
19 26 RANDOM 19 37 RANDOM 19 38 RANDOM 
19 40 RANDOM 19 44 RANDOM 19 45 RANDOM 
19 51 RANDOM 19 54 RANDOM 19 58 RANDOM 
19 61 RANDOM 19 63 RANDOM 19 66 RANDOM 
19 67 RANDOM 19 71 RANDOM 19 75 RANDOM 
19 78 RANDOM 19 79 RANDOM 19 81 RANDOM 
19 85 RANDOM 19 87 RANDOM 20 9 RANDOM 
20 10 RANDOM 20 15 RANDOM 20 17 RANDOM 
20 18 RANDOM 20 19 RANDOM 20 20 RANDOM 
20 22 RANDOM 20 23 RANDOM 20 25 RANDOM 
20 27 RANDOM 20 28 RANDOM 20 29 RANDOM 
20 31 RANDOM 20 32 RANDOM 20 33 RANDOM 
20 34 RANDOM 20 35 RANDOM 20 36 RANDOM 
20 38 RANDOM 20 41 RANDOM 20 43 RANDOM 
20 45 RANDOM 20 48 RANDOM 20 49 RANDOM 
20 51 RANDOM 20 52 RANDOM 20 54 RANDOM 
20 55 RANDOM 20 56 RANDOM 20 57 RANDOM 
20 58 RANDOM 20 65 RANDOM 20 67 RANDOM 
20 68 RANDOM 20 70 RANDOM 20 79 RANDOM 
20 83 RANDOM 20 86 RANDOM 21 8 RANDOM 
21 9 RANDOM 21 11 RANDOM 21 13 RANDOM 
21 15 RANDOM 21 17 RANDOM 21 26 RANDOM 
21 27 RANDOM 21 31 RANDOM 21 32 RANDOM 
21 33 RANDOM 21 35 RANDOM 21 39 RANDOM 
21 . 40 RANDOM 21 45 RANDOM 21 46 RANDOM 
21 50 RANDOM 21 52 RANDOM 21 60 RANDOM 
21 64 RANDOM 21 66 RANDOM 21 69 RANDOM 
21 72 RANDOM 21 73 RANDOM 21 76 RANDOM 
21 77 RANDOM 21 79 RANDOM 21 80 RANDOM 
21 83 RANDOM 21 84 RANDOM 21 85 RANDOM 
22 8 RANDOM 22 10 RANDOM 22 14 RANDOM 
22' 15 RANDOM 22 29 RANDOM 22 32 RANDOM 
22 37 RANDOM 22 38 RANDOM 22 40 RANDOM 
22 44 RANDOM 22 53 RANDOM 22 55 RANDOM 
22 60 RANDOM 22 62 RANDOM 22 63 RANDOM 
22 70 RANDOM 22 72 RANDOM 22 79 RANDOM 
22 85 RANDOM 22 86 RANDOM 23 7 RANDOM 
23 8 RANDOM 23 15 RANDOM 23 18 RANDOM
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23 19 RANDOM 23 20 RANDOM 23 23 RANDOM 
23 24 RANDOM 23 25 RANDOM 23 26 RANDOM 
23 28 RANDOM 23 29 RANDOM 23 30 RANDOM 
23 32 RANDOM 23 33 RANDOM 23 35 RANDOM 
23 39 RANDOM 23 41 RANDOM 23 46 RANDOM 
23 50 RANDOM 23 53 RANDOM 23 54 RANDOM 
23 57 RANDOM 23 59 RANDOM 23 61 RANDOM 
23 65 RANDOM 23 68 RANDOM 23 70 RANDOM 
23 71 RANDOM 23 72 RANDOM 23 80 RANDOM 
23 81 RANDOM 24 31 RANDOM 24 35 RANDOM 
24 39 RANDOM 24 40 RANDOM 24 42 RANDOM 
24 43 RANDOM 24 44 RANDOM 24 47 RANDOM 
24 50 RANDOM 24 52 RANDOM 24 54 RANDOM 
24 56 RANDOM 24 58 RANDOM 24 60 RANDOM 
24 61 RANDOM 24 62 RANDOM 24 65 RANDOM 
24 66 RANDOM 24 69 RANDOM 24 71 RANDOM 
24 72 RANDOM 24 75 RANDOM 24 77 RANDOM 
24 79 RANDOM 24 81 RANDOM 24 82 RANDOM 
24 85 RANDOM 25 11 RANDOM 25 12 RANDOM 
25 13 RANDOM 25 15 RANDOM 25 18 RANDOM 
25 25 RANDOM 25 26 RANDOM 25 28 RANDOM 
25 29 RANDOM 25 30 RANDOM 25 32 RANDOM 
25 34 RANDOM 25 36 RANDOM 25 37 RANDOM 
25 38 RANDOM 25 51 RANDOM 25 53 RANDOM 
25 56 RANDOM 25 58 RANDOM 25 59 RANDOM 
25 61 RANDOM 25 63 RANDOM 25 64 RANDOM 
25 69 RANDOM 25 72 RANDOM 25 74 RANDOM 
25 75 RANDOM 25 81 RANDOM 25 83 RANDOM 
25 84 RANDOM 26 11 RANDOM 26 13 RANDOM 
26 16 RANDOM 26 18 RANDOM 26 21 RANDOM 
26 22 RANDOM 26 23 RANDOM 26 26 RANDOM 
26 30 RANDOM 26 36 RANDOM 26 41 RANDOM 
26 42 RANDOM 26 45 RANDOM 26 48 RANDOM 
26 49 RANDOM 26 50 RANDOM 26 52 RANDOM 
26 54 RANDOM 26 56 RANDOM 26 57 RANDOM 
26 60 RANDOM 26 63 RANDOM 26 65 RANDOM 
26 66 RANDOM 26 67 RANDOM 26 69 RANDOM 
26 70 RANDOM 26 73 RANDOM 26 77 RANDOM 
26 78 RANDOM 26 79 RANDOM 26 80 RANDOM 
27 10 RANDOM 27 12 RANDOM 27 13 RANDOM 
27 19 RANDOM 27 21 RANDOM 27 25 RANDOM 
27 27 RANDOM 27 29 RANDOM 27 30 RANDOM 
27 31 RANDOM 27 32 RANDOM 27 40 RANDOM 
27 42 RANDOM 27 43 RANDOM 27 50 RANDOM 
27 55 RANDOM 27 64 RANDOM 27 67 RANDOM 
27 70 RANDOM 27 76 RANDOM 27 78 RANDOM 
27 80 RANDOM 27 82 RANDOM 28 12 RANDOM 
28 15 RANDOM 28 16 RANDOM 28 19 RANDOM 
28 20 RANDOM 28 21 RANDOM 28 22 RANDOM 
28 23 RANDOM 28 25 RANDOM 28 37 RANDOM 
28 42 RANDOM 28 45 RANDOM 28 47 RANDOM 
28 53 RANDOM 28 55 RANDOM 28 56 RANDOM 
28 62 RANDOM 28 -64 RANDOM 28 65 RANDOM 
28 68 RANDOM 28 69 RANDOM 28 71 RANDOM 
28 75 RANDOM 28 76 RANDOM 28 80 RANDOM 
29 19 RANDOM 29 20 RANDOM 29 36 RANDOM 
29 37 RANDOM 29 39 RANDOM 29 42 RANDOM
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29 43 RANDOM 29 47 RANDOM 29 49 RANDOM 
29 51 RANDOM 29 53 RANDOM 29 54 RANDOM 
29 55 RANDOM 29 60 RANDOM 29 64 RANDOM 
29 65 RANDOM 29 67 RANDOM 29 77 RANDOM 
29 79 RANDOM 30 28 RANDOM 30 29 RANDOM 
30 31 RANDOM 30 36 RANDOM 30 38 RANDOM 
30 40 RANDOM 30 43 RANDOM 30 45 RANDOM 
30 47 RANDOM 30 48 RANDOM 30 52 RANDOM 
30 55 RANDOM. 30 57 RANDOM 30 63 RANDOM 
30 64 RANDOM 30 66 RANDOM 30 68 RANDOM 
30 69 RANDOM 30 71 RANDOM 30 72 RANDOM 
30 73 RANDOM 30 79 RANDOM 30 80 RANDOM 
31 15 RANDOM 31 17 RANDOM 31 19 RANDOM 
31 23 RANDOM 31 24 RANDOM 31 25 RANDOM 
31 28 RANDOM 31 30 RANDOM 31 31 RANDOM 
31 32 RANDOM 31 35 RANDOM 31 36 RANDOM 
31 43 RANDOM 31 50 RANDOM 31 51 RANDOM 
31 58 RANDOM 31 60 RANDOM 31 61 RANDOM 
31 62 RANDOM 32 14 RANDOM 32 16 RANDOM 
32 17 RANDOM 32 19 RANDOM 32 26 RANDOM 
32 28 RANDOM 32 29 RANDOM 32 31 RANDOM 
32 33 RANDOM 32 35 RANDOM 32 39 RANDOM 
32 41 RANDOM 32 42 RANDOM 32 49 RANDOM 
32 52 RANDOM 32 57 RANDOM 32 58 RANDOM 
32 59 RANDOM 32 60 RANDOM 32 63 RANDOM 
32 66 RANDOM 32 69 RANDOM 32 74 RANDOM 
32 75 RANDOM 32 78 RANDOM 33 18 RANDOM 
33 19 RANDOM 33 28 RANDOM 33 35 RANDOM 
33 38 RANDOM 33 39 RANDOM 33 41 RANDOM 
33 42 RANDOM 33 44 RANDOM 33 47 RANDOM 
33 54 RANDOM 33 56 RANDOM 33 59 RANDOM 
33 62 RANDOM 33 63 RANDOM 33 65 RANDOM 
33 67 RANDOM 33 68 RANDOM 33 74 RANDOM 
33 77 RANDOM 34 20 RANDOM 34 21 RANDOM 
34 29 RANDOM 34 30 RANDOM 34 33 RANDOM 
34 36 RANDOM 34 39 RANDOM 34 42 RANDOM 
34 45 RANDOM 34 46 RANDOM 34 47 RANDOM 
34 51 RANDOM 34 53 RANDOM 34 54 RANDOM 
34 61 RANDOM 34 63. RANDOM 34 64 RANDOM 
34 65 RANDOM 34 66 RANDOM 34 68 RANDOM 
34 74 RANDOM 35 20 RANDOM 35 28 RANDOM 
35 38 RANDOM 35 49 RANDOM 35 55 RANDOM 
35 57 RANDOM 35 72 RANDOM 36 25 RANDOM 
36 34 RANDOM 36 40 RANDOM 36 41 RANDOM 
36 43 RANDOM 36 45 RANDOM 36 48 RANDOM 
36 50 RANDOM 36 54 RANDOM 36 58 RANDOM 
36 59 RANDOM 36 60 RANDOM 36 61 RANDOM 
36 62 RANDOM 36 65 RANDOM 36 66 RANDOM 
36 67 RANDOM 36 71 RANDOM 36 72 RANDOM 
36 73 RANDOM 37 35 RANDOM 37 38 RANDOM 
37 44 RANDOM 37 45 RANDOM 37 49 RANDOM 
37 50 RANDOM 37 56 RANDOM 37 58 RANDOM 
37 63 RANDOM 37 65 RANDOM 37 70 RANDOM 
37 72 RANDOM 38 24 RANDOM 38 26 RANDOM 
38 30 RANDOM 38 32 RANDOM 38 33 RANDOM 
38 34 RANDOM 38 36 RANDOM 38 37 RANDOM 
38 39 RANDOM 38 40 RANDOM 38 41 RANDOM
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38 43 RANDOM 38 44 RANDOM 38 46 RANDOM 
38 48 RANDOM 38 52 RANDOM 38 53 RANDOM 
38 55 RANDOM 38 56 RANDOM 38 58 RANDOM 
38 59 RANDOM 38 65 RANDOM 38 67 RANDOM 
38 70 RANDOM 39 26 RANDOM 39 31 RANDOM 
39 33 RANDOM 39 35 RANDOM 39 39 RANDOM 
39 42 RANDOM 39 44 RANDOM 39 46 RANDOM 
39 47 RANDOM 39 48 RANDOM 39 64 RANDOM 
39 67 RANDOM 39 68 RANDOM 40 29 RANDOM 
40 31 RANDOM 40 32 RANDOM 40 34 RANDOM 
40 35 RANDOM 40 37 RANDOM 40 41 RANDOM 
40 42 RANDOM 40 43 RANDOM 40 45 RANDOM 
40 47 RANDOM 40 49 PREV. IND. 40 56 RANDOM 
40 58 RANDOM 40 63 RANDOM 40 65 RANDOM 
41 30 RANDOM 41 34 RANDOM 41 39 RANDOM 
41 41 RANDOM 41 44 RANDOM 41 49 RANDOM 
41 51 RANDOM 41 52 RANDOM 41 53 RANDOM 
41 54 RANDOM 41 57 RANDOM 41 58 RANDOM 
41 59 RANDOM 42 35 RANDOM 42 36 RANDOM 
42 42 RANDOM 42 48 RANDOM 42 49 RANDOM 
42 52 RANDOM 42 55 RANDOM 42 58 RANDOM 
42 59 RANDOM 42 61 RANDOM 42 62 RANDOM 
43 34 RANDOM 43 35 RANDOM 43 36 RANDOM 
43 40 RANDOM 43 43 RANDOM 43 48 RANDOM 
43 50 RANDOM 43 53 RANDOM 43 54 RANDOM 
43 57 RANDOM 44 41 RANDOM 44 45 RANDOM 
44 49 RANDOM 44 51 RANDOM 44 53 RANDOM 
44 55 RANDOM 44 56 RANDOM 45 44 RANDOM 
45 46 RANDOM 45 48 RANDOM 

Number of Tubes: 1,112
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1 2 RANDOM 1 3 RANDOM 1 6 RANDOM 
1 9 RANDOM 1 12 RANDOM 1 14 RANDOM 
1 16 RANDOM 1 18 RANDOM 1 19 RANDOM 
1 32 RANDOM 1 33 RANDOM 1 35 RANDOM 
1 36 RANDOM 1 37 RANDOM 1 42 RANDOM 
1 43 RANDOM 1 45 RANDOM 1 46 RANDOM 
1 47 RANDOM 1 48 RANDOM 1 51 RANDOM 
1 56 RANDOM 1 59 RANDOM 1 61 RANDOM 
1 63 RANDOM 1 65 RANDOM 1 68 RANDOM 
1 69 RANDOM 1 71 RANDOM 1 73 RANDOM 
1 75 RANDOM 1 76 RANDOM 1 80 RANDOM 
1 84 RANDOM 1 88 RANDOM 1 89 RANDOM 
1 90 RANDOM 2 2 RANDOM 2 3 RANDOM 
2 6 RANDOM 2 8 RANDOM 2 10 RANDOM 
2 11 RANDOM 2 12 RANDOM 2 16 RANDOM 
2 20 RANDOM 2 21 RANDOM 2 23 RANDOM 
2 24 RANDOM 2 26 RANDOM 2 28 RANDOM 
2 29 RANDOM 2 30 RANDOM 2 32 RANDOM 
2 33 RANDOM 2 34 RANDOM 2 37 RANDOM 
2 39 RANDOM 2 40 RANDOM 2 41 RANDOM 
2 44 RANDOM 2 47 RANDOM 2 52 RANDOM 
2 56 RANDOM 2 57 RANDOM 2 58 RANDOM 
2 59 RANDOM 2 60 RANDOM 2 64 RANDOM 
2 67 RANDOM 2 69 RANDOM 2 70 RANDOM 
2 75 RANDOM 2 78 RANDOM 2 81 RANDOM 
2 82 RANDOM 2 83 RANDOM 2 84 RANDOM 
2 87 RANDOM 2 88 RANDOM 2 89 RANDOM 
3 2 RANDOM 3 6 RANDOM 3 7 RANDOM 
3 9 RANDOM 3 13 RANDOM 3 16 RANDOM 
3 17 RANDOM 3 21 RANDOM 3 22 RANDOM 
3 23 RANDOM 3 24 RANDOM 3 26 RANDOM 
3 27 RANDOM 3 35 RANDOM 3 36 RANDOM 
3 38 RANDOM 3 39 RANDOM 3 40 RANDOM 
3 43 RANDOM 3 46 RANDOM 3 47 RANDOM 
3 52 RANDOM 3 53 RANDOM 3 55 RANDOM 
3 56 RANDOM 3 57 RANDOM 3 58 RANDOM 
3 63 RANDOM 3 65 RANDOM 3 66 RANDOM 
3 68 RANDOM 3 71 RANDOM 3 72 RANDOM 
3 73 RANDOM 3 74 RANDOM 3 76 RANDOM 
3 77 RANDOM 3 78 RANDOM 3 80 RANDOM 
3 81 RANDOM 3 84 RANDOM 3 86 RANDOM 
3 87 RANDOM 3 89 RANDOM 3 91 RANDOM 
3 92 RANDOM 4 1 RANDOM 4 3 RANDOM 
4 7 RANDOM 4 8 RANDOM 4 9 RANDOM 
4 11 RANDOM 4 13 RANDOM 4 14 RANDOM 
4 16 RANDOM 4 18 RANDOM 4 23 RANDOM 
4 26 RANDOM 4 30 RANDOM 4 35 RANDOM 
4 37 RANDOM 4 39 RANDOM 4 41 RANDOM 
4 42 RANDOM 4 43 RANDOM 4 45 RANDOM 
4 46 RANDOM 4 47 RANDOM 4 49 RANDOM 
4 50 RANDOM 4 51 RANDOM 4 53 RANDOM 
4 54 RANDOM 4 59 RANDOM 4 61 RANDOM 
4 62 RANDOM 4 64 RANDOM 4 65 RANDOM 
4 67 RANDOM 4 71 RANDOM 4 75 RANDOM 
4 76 RANDOM 4 77 RANDOM 4 80 RANDOM 
4 82 RANDOM 4 84 RANDOM 4 85 RANDOM 
4 86 RANDOM 4 89 RANDOM 4 90 RANDOM
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4 91 RANDOM 5 2 RANDOM 5 3 RANDOM 
5 6 RANDOM 5 8 RANDOM 5 9 RANDOM 
5 10 RANDOM 5 13 RANDOM 5 23 RANDOM 
5 25 RANDOM 5 28 RANDOM 5 31 RANDOM 
5 35 RANDOM 5 36 RANDOM 5 38 RANDOM 
5 40 RANDOM 5 41 RANDOM 5 44 RANDOM 
5 46 RANDOM 5 47 RANDOM 5 49 RANDOM 
5 50 RANDOM 5 55 RANDOM 5 57 RANDOM 
5 60 RANDOM 5 62 RANDOM 5 63 RANDOM 
5 65 RANDOM 5 67 RANDOM 5 70 RANDOM 
5 72 RANDOM 5 74 RANDOM 5 80 RANDOM 
5 82 RANDOM 5 84 RANDOM 5 86 RANDOM 
5 90 RANDOM 5 91 RANDOM 6 4 RANDOM 
6 8 RANDOM 6 9 RANDOM 6 11 RANDOM 
6 12 RANDOM 6 13 RANDOM 6 14 RANDOM 
6 16 RANDOM 6 17 RANDOM 6 19 RANDOM 
6 20 RANDOM 6 21 RANDOM 6 22 RANDOM 
6 25 RANDOM 6 26 RANDOM 6 27 RANDOM 
6 29 RANDOM 6 32 RANDOM 6 33 RANDOM 
6 34 RANDOM 6 36 RANDOM 6 38 RANDOM 
6 42 RANDOM 6 44 RANDOM 6 49 RANDOM 
6 57 RANDOM 6 60 RANDOM 6 61 RANDOM 
6 62 RANDOM 6 64 RANDOM 6 65 RANDOM 
6 69 RANDOM 6 71 RANDOM 6 72 RANDOM 
6 74 RANDOM 6 75 RANDOM 6 76 RANDOM 
6 78 RANDOM 6 83 RANDOM 6 86 RANDOM 
6 92 RANDOM 7 2 RANDOM 7 8 RANDOM 
7 12 RANDOM 7 15 RANDOM 7 16 RANDOM 
7 18 RANDOM 7 20 RANDOM 7 22 RANDOM 
7 24 RANDOM 7 25 RANDOM 7 26 RANDOM 
7 30 RANDOM 7 34 RANDOM 7 35 RANDOM 
7 39 RANDOM 7 44 RANDOM 7 48 RANDOM 
7 49 RANDOM 7 51 RANDOM 7 53 RANDOM 
7 54 RANDOM 7 55 RANDOM 7 56 RANDOM 
7 57 RANDOM 7 67 RANDOM 7 73 RANDOM 
7 75 RANDOM 7 76 RANDOM 7 78 RANDOM 
7 79 RANDOM 7 81 RANDOM 7 88 RANDOM 
8 10 RANDOM 8 11 RANDOM 8 12 RANDOM 
8 16 RANDOM 8 18 RANDOM 8 21 RANDOM 
8 23 RANDOM 8 42 RANDOM 8 50 RANDOM 
8 52 RANDOM 8 56 RANDOM 8 58 RANDOM 
8 60 RANDOM 8 62 RANDOM 8 64 RANDOM 
8 66 RANDOM 8 68 RANDOM 8 71 RANDOM 
8 73 RANDOM 8 76 RANDOM 8 77 RANDOM 
8 78 RANDOM 8 80 RANDOM 8 81 RANDOM 
8 86 RANDOM 8 87 RANDOM 8 91 RANDOM 
9 2 RANDOM 9 3 RANDOM 9 4 RANDOM 
9 5 RANDOM 9 6 RANDOM 9 8 RANDOM 
9 9 RANDOM 9 11 RANDOM 9 13 RANDOM 
9 20 RANDOM 9 23 RANDOM 9 24 RANDOM 
9 26 RANDOM 9 28 RANDOM 9 30 RANDOM 
9 31 RANDOM .9 35 RANDOM 9 38 RANDOM 
9 39 RANDOM 9 40 RANDOM 9 42 RANDOM 
9 45 RANDOM 9 47 RANDOM 9 49 RANDOM 
9 56 RANDOM 9 57 RANDOM 9 60 RANDOM 
9 71 RANDOM 9 73 RANDOM 9 75 RANDOM 
9 77 RANDOM 9 79 RANDOM 9 91 RANDOM
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10 9 RANDOM 10 11 RANDOM 10 12 RANDOM 
10 23 RANDOM 10 24 RANDOM 10 25 RANDOM 
10 26 RANDOM 10 29 RANDOM 10 31 RANDOM 
10 34 RANDOM 10 36 RANDOM 10 41 RANDOM 
10 44 RANDOM 10 45 RANDOM 10 47 RANDOM 
10 52 RANDOM 10 58 RANDOM 10 59 RANDOM 
10 67 RANDOM 10 73 RANDOM 10 74 RANDOM 
10 81 RANDOM 10 82 RANDOM 10 86 RANDOM 
10 87 RANDOM 10 89 RANDOM 10 90 RANDOM 
11 5 RANDOM 11 6 RANDOM 11 8 RANDOM 
11 10 RANDOM 11 13 RANDOM 11 15 RANDOM 
11 16 RANDOM 11 21 RANDOM 11 23 RANDOM 
11 27 RANDOM 11 30 RANDOM 11 35 RANDOM 
11 38 RANDOM 11 43 RANDOM 11 45 RANDOM 
11 46 RANDOM 11 47 RANDOM 11 49 RANDOM 
11 51 RANDOM 11 55 RANDOM 11 57 RANDOM 
11 60 RANDOM 11 63 RANDOM 11 64 RANDOM 
11 65 RANDOM 11 67 RANDOM 11 69 RANDOM 
11 70 RANDOM 11 72 RANDOM 11 77 RANDOM 
11 79 RANDOM 11 85 RANDOM 11 88 RANDOM 
11 89 RANDOM 11 90 RANDOM 12 3 RANDOM 
12 4 RANDOM 12 6 RANDOM 12 8 RANDOM 
12 9 RANDOM 12 10 RANDOM 12 18 RANDOM 
12 25 RANDOM 12 27 RANDOM 12 29 RANDOM 
12 31 RANDOM 12 32 RANDOM 12 35 RANDOM 
12 39 RANDOM 12 41 RANDOM 12 47 RANDOM 
12 52 RANDOM 12 55 RANDOM 12 57 RANDOM 
12 58 RANDOM 12 60 RANDOM 12 64 RANDOM 
12 72 RANDOM 12 78 RANDOM 12 79 RANDOM 
12 80 RANDOM 12 82 RANDOM 12 83 RANDOM 
12 85 RANDOM 12 86 RANDOM 12 87 RANDOM 
13 3 RANDOM 13 4 RANDOM 13 5 RANDOM 
13 10 RANDOM 13 12 RANDOM 13 15 RANDOM 
13 17 RANDOM 13 19 RANDOM 13 21 RANDOM 
13 29 RANDOM 13 31 RANDOM 13 35 RANDOM 
13 38 RANDOM 13 39 RANDOM 13 40 RANDOM 
13 48 RANDOM 13 49 RANDOM 13 50 RANDOM 
13 52 RANDOM 13 54 RANDOM 13 56 RANDOM 
13 59 RANDOM 13 62 RANDOM 13 63 RANDOM 
13 64 RANDOM 13 65 RANDOM 13 66 RANDOM 
13 75 RANDOM 13 76 RANDOM 13 78 RANDOM 
13 81 RANDOM 13 83 RANDOM 13 84 RANDOM 
13 87 RANDOM 14 5 RANDOM 14 6 RANDOM 
14 8 RANDOM 14 9 RANDOM 14 11 RANDOM 
14 12 RANDOM 14 13 RANDOM 14 14 RANDOM 
14 16 RANDOM 14 19 RANDOM 14 23 RANDOM 
14 25 RANDOM 14 26 RANDOM 14 35 RANDOM 
14 38 RANDOM 14 42 RANDOM 14 44 RANDOM 
14 51 RANDOM 14 54 RANDOM 14 55 RANDOM 
14 57 RANDOM 14 58 RANDOM 14 60 RANDOM 
14 62 RANDOM 14 65 RANDOM 14 69 RANDOM 
14 71 RANDOM 14 76 RANDOM 14 77 RANDOM 
14 78 RANDOM 14 79 RANDOM 14 84 RANDOM 
14 86 RANDOM 14 88 RANDOM 15 13 RANDOM 
15 17 RANDOM 15 19 RANDOM 15 20 RANDOM 
15 23 RANDOM 15 24 RANDOM 15 25 RANDOM 
15 26 RANDOM 15 29 RANDOM 15 30 RANDOM
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15 31 RANDOM 15 33 RANDOM 15 35 RANDOM 
15 37 RANDOM 15 51 RANDOM 15 53 RANDOM 
15 55 RANDOM 15 57 RANDOM 15 59 RANDOM 
15 62 RANDOM 15 63 RANDOM 15 65 RANDOM 
15 72 RANDOM 15 75 RANDOM 15 77 RANDOM 
15 79 RANDOM 15 83 RANDOM 15 86 RANDOM 
16 4 RANDOM 16 14 RANDOM 16 15 RANDOM 
16 16 RANDOM 16 17 RANDOM 16 20 RANDOM 
16 23 RANDOM 16 27 RANDOM 16 34 RANDOM 
16 36 RANDOM 16 39 RANDOM 16 41 RANDOM 
16 46 RANDOM 16 52 RANDOM 16 53 RANDOM 
16 58 RANDOM 16 60 RANDOM 16 61 RANDOM 
16 63 RANDOM 16 65 RANDOM 16 68 RANDOM 
16 70 RANDOM 16 73 RANDOM 16 74 RANDOM 
16 76 RANDOM 16 79 RANDOM 16 80 RANDOM 
16 81 RANDOM 16 82 RANDOM 16 83 RANDOM 
16 84 RANDOM 16 88 RANDOM 17 6 RANDOM 
17 16 RANDOM 17 22 RANDOM 17 25 RANDOM 
17 27 RANDOM 17 29 RANDOM 17 31 RANDOM 
17 34 RANDOM 17 36 RANDOM 17 37 RANDOM 
17 38 RANDOM 17 40 RANDOM 17 44 RANDOM 
17 46 RANDOM 17 58 RANDOM 17 59 RANDOM 
17 61 RANDOM 17 65 RANDOM 17 66 RANDOM 
17 67 RANDOM 17 69 RANDOM 17 70 RANDOM 
17 71 RANDOM 17 73 RANDOM 17 75 RANDOM 
17 78 RANDOM 17 80 RANDOM 17 82 RANDOM 
17 86 RANDOM 17 87 RANDOM 18 7 RANDOM 
18 11 RANDOM 18 12 RANDOM 18 13 RANDOM 
18 14 RANDOM 18 16 RANDOM 18 18 RANDOM 
18 19 RANDOM 18 21 RANDOM 18 23 RANDOM 
18 24 RANDOM 18 26 RANDOM 18 28 RANDOM 
18 32 RANDOM 18 34 RANDOM 18 35 RANDOM 
18 37 RANDOM 18 42 RANDOM 18 49 RANDOM 
18 54 RANDOM 18 59 RANDOM 18 61 RANDOM 
18 64 RANDOM 18 65 RANDOM 18 71 RANDOM 
18 72 RANDOM 18 77 RANDOM 18 79 RANDOM 
18 83 RANDOM 18 84 RANDOM 19 6 RANDOM 
19 8 RANDOM 19 14 RANDOM 19 16 RANDOM 
19 19 RANDOM 19 20 RANDOM 19 23 RANDOM 
19 24 RANDOM 19 25 RANDOM 19 26 RANDOM 
19 27 RANDOM 19 29 RANDOM 19 42 RANDOM 
19 43 RANDOM 19 46 RANDOM 19 49 RANDOM 
19 52 RANDOM 19 53 RANDOM 19 55 RANDOM 
19 58 RANDOM 19 60 RANDOM 19 62 RANDOM 
19 63 RANDOM 19 66 RANDOM 19 67 RANDOM 
19 69 RANDOM 19 70 RANDOM 19 72 RANDOM 
19 73 RANDOM 19 74 RANDOM 19 76 RANDOM 
19 77 RANDOM 19 79 RANDOM 19 81 RANDOM 
19 85 RANDOM 19 87 RANDOM 20 11 RANDOM 
20 13 RANDOM 20 15 RANDOM 20 17 RANDOM 
20 22 RANDOM 20 23 RANDOM 20 25 RANDOM 
20 27 RANDOM 20 28 RANDOM 20 29 RANDOM 
20 33 RANDOM 20 39. RANDOM 20 41 RANDOM 
20 43 RANDOM 20 45 RANDOM 20 48 RANDOM 
20 53 RANDOM 20 55 RANDOM 20 56 RANDOM 
20 57 RANDOM 20 59 RANDOM 20 60 RANDOM 
20 62 RANDOM 20 63 RANDOM 20 64 RANDOM
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20 69 RANDOM 20 73 RANDOM 20 75 RANDOM 
20 77 RANDOM 20 79 RANDOM 20 82 RANDOM 
20 85 RANDOM 20 87 PREV. IND. 21 7 RANDOM 
21 9 RANDOM 21 10 RANDOM 21 13 RANDOM 
21 15 RANDOM 21 19 RANDOM 21 22 RANDOM 
21 24 RANDOM 21 28 RANDOM 21 31 RANDOM 
21 34 RANDOM 21 35 RANDOM 21 41 RANDOM 
21 44 RANDOM 21 46 RANDOM 21 48 RANDOM 
21 50 RANDOM 21 54 RANDOM 21 56 RANDOM 
21 59 RANDOM 21 60 RANDOM 21 64 RANDOM 
21 65 RANDOM 21 67 RANDOM 21 68 RANDOM 
21 69 RANDOM 21 70 RANDOM 21 71 RANDOM 
21 74 RANDOM 21 77 RANDOM 21 80 RANDOM 
21 83 RANDOM 21 86 RANDOM 22 12 RANDOM 
22 14 RANDOM 22 23 RANDOM 22 24 RANDOM 
22 25 RANDOM 22 30 RANDOM 22 36 RANDOM 
22 37 RANDOM 22 40 RANDOM 22 45 RANDOM 
22 47 RANDOM 22 49 RANDOM 22 51 RANDOM 
22 53 RANDOM 22 59 RANDOM 22 63 RANDOM 
22 64 RANDOM 22 71 RANDOM 22 75 RANDOM 
22 77 RANDOM 22 78 RANDOM 22 79 RANDOM 
22 83 RANDOM 22 85 RANDOM 23 10 RANDOM 
23 14 RANDOM 23 15 RANDOM 23 16 RANDOM 
23 17 RANDOM 23 20 RANDOM 23 21 RANDOM 
23 23 RANDOM 23 24 RANDOM 23 25 RANDOM 
23 26 RANDOM 23 28 RANDOM 23 30 RANDOM 
23 31 RANDOM 23 34 RANDOM 23 36 RANDOM 
23 37 RANDOM 23 40 RANDOM 23 41 RANDOM 
23 43 RANDOM 23 47 RANDOM 23 49 RANDOM 
23 53 RANDOM 23 54 RANDOM 23 58 RANDOM 
23 59 RANDOM 23 62 RANDOM 23 73 RANDOM 
23 75 RANDOM 23 76 RANDOM 23 80 RANDOM 
23 81 RANDOM 23 85 RANDOM 24 10 RANDOM 
24 13 RANDOM 24 23 RANDOM 24 31 RANDOM 
24 32 RANDOM 24 34 RANDOM 24 35 RANDOM 
24 37 RANDOM 24 39 RANDOM 24 41 RANDOM 
24 42 RANDOM 24 44 RANDOM 24 48 RANDOM 
24 51 RANDOM 24 56 RANDOM 24 60 RANDOM 
24 61 RANDOM 24 63 RANDOM 24 66 RANDOM 
24 68 RANDOM 24 70 RANDOM 24 72 RANDOM 
24 73 RANDOM 24 77 RANDOM 24 78 RANDOM 
24 81 RANDOM 24 82 RANDOM 24 84 RANDOM 
25 13 RANDOM 25 15 RANDOM 25 16 RANDOM 
25 17 RANDOM 25 18 RANDOM 25 19 RANDOM 
25 21 RANDOM 25 22 RANDOM 25 24 RANDOM 
25 25 RANDOM 25 26 PREV. IND. 25 27 RANDOM 
25 28 RANDOM 25 29 RANDOM 25 32 RANDOM 
25 33 RANDOM 25 37 RANDOM 25 39 RANDOM 
25 41 RANDOM 25 42 RANDOM 25 43 RANDOM 
25 45 RANDOM 25 47 RANDOM 25 52 RANDOM 
25 53 RANDOM 25 54 RANDOM 25 56 RANDOM 
25 58 RANDOM 25 61 RANDOM 25 64 RANDOM 
25 65 RANDOM 25 68 RANDOM 25 69 RANDOM 
25 70 RANDOM 25 71 RANDOM 25 74 RANDOM 
25 75 RANDOM 25 77 RANDOM 25 81 RANDOM 
25 83 RANDOM 25 84 RANDOM 26 11 RANDOM 
26 13 RANDOM 26 16 RANDOM 26 19 RANDOM
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26 22 RANDOM 26 25 RANDOM 26 26 RANDOM 
26 30 RANDOM 26 38 RANDOM 26 40 RANDOM 
26 41 RANDOM 26 42 RANDOM 26 44 RANDOM 
26 45 RANDOM 26 50 RANDOM 26 51 RANDOM 
26 56 RANDOM 26 58 RANDOM 26 59 RANDOM 
26 61 RANDOM 26 64 RANDOM 26 67 RANDOM 
26 70 RANDOM 26 72 RANDOM 26 73 RANDOM 
26 74 RANDOM 26 75 RANDOM 26 76 RANDOM 
26 79 RANDOM 26 81 RANDOM 26 82 RANDOM 
26 84 RANDOM 27 11 RANDOM 27 12 RANDOM 
27 13 RANDOM 27 14 RANDOM 27 19 RANDOM 
27 21 RANDOM 27 22 RANDOM 27 23 RANDOM 
27 26 RANDOM 27 27 RANDOM 27 29 RANDOM 
27 30 RANDOM 27 34 RANDOM 27 35 RANDOM 
27 36 RANDOM 27 40 RANDOM 27 43 RANDOM 
27 51 RANDOM 27 53 RANDOM 27 56 RANDOM 
27 57 RANDOM 27 60 RANDOM 27 62 RANDOM 
27 63 RANDOM 27 65 RANDOM 27 72 RANDOM 
27 73 RANDOM 27 78 RANDOM 27 81 RANDOM 
27 82 RANDOM 28 12 RANDOM 28 13 RANDOM 
28 14 RANDOM 28 16 RANDOM 28 19 RANDOM 
28 20 RANDOM 28 22 RANDOM 28 23 RANDOM 
28 25 RANDOM 28 28 RANDOM 28 30 RANDOM 
28 34 RANDOM 28 41 RANDOM 28 44 RANDOM 
28 47 RANDOM 28 51 RANDOM 28 53 RANDOM 
28 54 RANDOM 28 56 RANDOM 28 59 RANDOM 
28 64 RANDOM 28 65 RANDOM 28 67 RANDOM 
28 71 RANDOM 28 72 RANDOM 28 75 RANDOM 
28 80 RANDOM 29 12 RANDOM 29 13 RANDOM 
29 15 RANDOM 29 22 RANDOM 29 32 RANDOM 
29 40 RANDOM 29 43 RANDOM 29 44 RANDOM 
29 46 RANDOM 29 47 RANDOM 29 50 RANDOM 
29 52 RANDOM 29 56 RANDOM 29 60 RANDOM 
29 61 RANDOM 29 62 RANDOM 29 66 RANDOM 
29 70 RANDOM 29 73 RANDOM 29 79 RANDOM 
29 80 RANDOM 30 14 RANDOM 30 32 RANDOM 
30 36 RANDOM 30 37 RANDOM 30 39 RANDOM 
30 47 RANDOM 30 54 RANDOM 30 56 RANDOM 
30 58 RANDOM 30 60 RANDOM 30 63 RANDOM 
30 64 RANDOM 30 70 RANDOM 30 72 RANDOM 
30 75 RANDOM 30 78 RANDOM 30 80 RANDOM 
31 13 RANDOM 31 17 RANDOM 31 18 RANDOM 
31 19 RANDOM 31 20 RANDOM 31 22 RANDOM 
31 24 RANDOM 31 27 RANDOM 31 29 RANDOM 
31 31 RANDOM 31 34 RANDOM 31 37 RANDOM 
31 38 RANDOM 31 39 RANDOM 31 41 RANDOM 
31 45 RANDOM 31 47 RANDOM 31 49 RANDOM 
31 52 RANDOM 31 65 RANDOM 31 66 RANDOM 
31 68 RANDOM 31 69 RANDOM 32 19 RANDOM 
32 20 RANDOM 32 23 RANDOM 32 25 RANDOM 
32 27 RANDOM 32 33 RANDOM 32 36 RANDOM 
32 37 RANDOM 32 39 RANDOM 32 40 RANDOM 
32 41 RANDOM 32 43 RANDOM 32 46 RANDOM 
32 49 RANDOM 32 52 RANDOM 32 57 RANDOM 
32 59 RANDOM 32 62 RANDOM 32 65 RANDOM 
32 68 RANDOM 32 70 RANDOM 32 71 RANDOM 
32 74 RANDOM 32 76 RANDOM 32 77 RANDOM
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33 15 RANDOM 33 16 RANDOM 33 21 RANDOM 
33 23 RANDOM 33 31 RANDOM 33 33 RANDOM 
33 42 RANDOM 33 45 RANDOM 33 46 RANDOM 
33 47 RANDOM 33 48 RANDOM 33 52 RANDOM 
33 53 RANDOM 33 57 RANDOM 33 59 RANDOM 
33 63 RANDOM 33 64 RANDOM 33 66 RANDOM 
33 67 RANDOM 33 69 RANDOM 33 72 RANDOM 
33 73 RANDOM 33 76 RANDOM 33 77 RANDOM 
33 78 RANDOM 34 17 RANDOM 34 19 RANDOM 
34 20 RANDOM 34 21 RANDOM 34 22 RANDOM 
34 28 RANDOM 34 30 PREV. IND. 34 32 RANDOM 
34 37 RANDOM 34 42 RANDOM 34 45 RANDOM 
34 47 RANDOM 34 48 RANDOM 34 49 RANDOM 
34 50 RANDOM 34 52 RANDOM 34 53 RANDOM 
34 54 RANDOM 34 55 RANDOM 34 61 RANDOM 
34 65 RANDOM 34 66 RANDOM 34 67 RANDOM 
34 68 RANDOM 34 70 RANDOM 34 74 RANDOM 
34 76 RANDOM 35 20 RANDOM 35 22 RANDOM 
35 28 RANDOM 35 32 RANDOM 35 35 RANDOM 
35 40 RANDOM 35 41 RANDOM 35 48 RANDOM 
35 49 RANDOM 35 52 RANDOM 35 54 RANDOM 
35 72 RANDOM 36 21 RANDOM 36 33 RANDOM 
36 35 RANDOM 36 41 RANDOM 36 42 RANDOM 
36 44 RANDOM 36 48 RANDOM 36 51 RANDOM 
36 53 RANDOM 36 54 RANDOM 36 57 RANDOM 
36 60 RANDOM 36 61 RANDOM 36 62 RANDOM 
36 63 RANDOM 36 66 RANDOM 36 67 RANDOM 
36 69 RANDOM 36 72 RANDOM 36 73 RANDOM 
37 22 RANDOM 37 28 RANDOM 37 30 RANDOM 
37 33 RANDOM 37 34 RANDOM 37 35 RANDOM 
37 37 RANDOM 37 38 RANDOM 37 43 RANDOM 
37 44 RANDOM 37 46 RANDOM 37 48 RANDOM 
37 52 RANDOM 37 56 RANDOM 37 58 RANDOM 
37 61 RANDOM 37 64 RANDOM 37. 67 RANDOM 
37 68 RANDOM 37 70 RANDOM 37 71 RANDOM 
37 72 RANDOM 38 22 RANDOM 38 24 RANDOM 
38 26 RANDOM 38 30 RANDOM 38 31 RANDOM 
38 33 RANDOM 38 35 RANDOM 38 39 RANDOM 
38 40 RANDOM 38 41 RANDOM 38 42 RANDOM 
38 46 RANDOM 38 47 RANDOM 38 50 RANDOM 
38 52 RANDOM 38 57 RANDOM 38 58 RANDOM 
38 59 RANDOM 38 62 RANDOM 38 65 RANDOM 
38 66 RANDOM 38 68 RANDOM 38 69 RANDOM 
39 24 RANDOM 39 28 RANDOM 39 29 RANDOM 
39 30 RANDOM 39 35 RANDOM 39 37 RANDOM 
39 39 RANDOM 39 41 RANDOM 39 42 RANDOM 
39 45 RANDOM 39 47 RANDOM 39 48 RANDOM 
39 52 RANDOM 39 54 RANDOM 39 58 RANDOM 
39 61 RANDOM 39 64 RANDOM 39 66 RANDOM 
40 34 RANDOM 40 36 RANDOM 40 40 RANDOM 
40 46 RANDOM 40 48 RANDOM 40 49 RANDOM 
40 52 RANDOM 40 60 RANDOM 40 63 RANDOM 
40 65 RANDOM 40 66 RANDOM 41 29 RANDOM 
41 30 RANDOM 41 31 RANDOM 41 32 RANDOM 
41 35 RANDOM 41 51 RANDOM 41 56 RANDOM 
41 60 RANDOM 41 61 RANDOM 41 62 RANDOM 
42 31 RANDOM 42 34 RANDOM 42 36 RANDOM
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LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

42 39 RANDOM 42 43 RANDOM 42 44 RANDOM 
42 45 RANDOM 42 47 RANDOM 42 48 RANDOM 
42 49 RANDOM 42 50 RANDOM 42 51 RANDOM 
42 56 RANDOM 43 42 RANDOM 43 43 RANDOM 
43 49 RANDOM 43 51 RANDOM 43 55 RANDOM 
43 57 RANDOM 44 39 RANDOM 44 40 RANDOM 
44 41 RANDOM 44 42 RANDOM 44 43 RANDOM 
44 46 RANDOM 44 49 RANDOM 44 53 RANDOM 
44 56 RANDOM 45 50 RANDOM 45 51 RANDOM 

Number of Tubes: 1,224
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1 2 RANDOM 1 13 RANDOM 1 19 RANDOM 
1 22 RANDOM 1 23 RANDOM 1 25 RANDOM 
1 26 RANDOM 1 28 RANDOM 1 30 RANDOM 
1 33 RANDOM 1 37 RANDOM 1 38 RANDOM 
1 39 RANDOM 1 40 RANDOM 1 41 RANDOM 
1 42 RANDOM 1 48 RANDOM 1 49 RANDOM 
1 50 RANDOM 1 51 RANDOM 1 58 RANDOM 
1 61 RANDOM 1 63 RANDOM 1 64 RANDOM 
1 68 RANDOM 1 69 RANDOM 1 70 RANDOM 
1 71 RANDOM 1 72 RANDOM 1 73 RANDOM 
1 76-, RANDOM 1 77 RANDOM 1 85 RANDOM 
2 2 RANDOM 2 5 RANDOM 2 7 RANDOM 
2 9 RANDOM 2 10 RANDOM 2 15 RANDOM 
2 17 RANDOM 2 20 RANDOM 2 22 RANDOM 
2 23 RANDOM 2 28 RANDOM 2 34 RANDOM 
2 35 RANDOM 2 37 RANDOM 2 41 RANDOM 
2 42 RANDOM 2 44 RANDOM 2 45 RANDOM 
2 49 RANDOM 2 55 RANDOM 2 60 RANDOM 
2 61 RANDOM 2 62 RANDOM 2 67 RANDOM 
2 68 RANDOM 2 71 RANDOM 2 72 RANDOM 
2 76 RANDOM 2 78 RANDOM 2 83 RANDOM 
2 86 RANDOM 2 87 RANDOM 3 3 RANDOM 
3 6 RANDOM 3 8 RANDOM 3 10 RANDOM 
3 12 RANDOM 3 13 RANDOM 3 15 RANDOM 
3 19 RANDOM 3 27 RANDOM 3 29 RANDOM 
3 30 RANDOM 3 37 RANDOM 3 38 RANDOM 
3 39 RANDOM 3 40 RANDOM 3 50 RANDOM 
3 54 RANDOM 3 55 RANDOM 3 56 RANDOM.  
3 59 RANDOM 3 61 RANDOM 3 63 RANDOM 
3 64 RANDOM 3 67 RANDOM 3 70 RANDOM 
3 72 RANDOM 3 73 RANDOM 3 79 RANDOM 
3 81 RANDOM 3 83 RANDOM 3 84 RANDOM 
3 86 RANDOM 3 92 RANDOM 4 2 RANDOM 
4 5 RANDOM 4 8 RANDOM 4 9 RANDOM 
4 11 RANDOM 4 12 RANDOM 4 13 RANDOM 
4 16 RANDOM 4 17 RANDOM 4 19 RANDOM 
4 21 RANDOM 4 27 RANDOM 4 29 RANDOM 
4 30 RANDOM 4 32 RANDOM 4 33 RANDOM 
4 36 RANDOM 4 39 RANDOM 4 40 RANDOM 
4 42 RANDOM 4 44 RANDOM 4 46 RANDOM 
4 47 RANDOM 4 49 RANDOM 4 50 RANDOM 
4 51 RANDOM 4 54 RANDOM 4 56 RANDOM 
4 57 RANDOM 4 58 RANDOM 4 59 RANDOM 
4 60 RANDOM 4 64 RANDOM 4 67 RANDOM 
4 68 RANDOM 4 69 RANDOM 4 70 RANDOM 
4 71 RANDOM 4 73 RANDOM 4 77 RANDOM 
4 79 RANDOM 4 86 RANDOM 4 87 RANDOM 
4 88 RANDOM 4 92 RANDOM 5 1 RANDOM 
5 2 RANDOM 5 4; RANDOM 5 6 RANDOM 
5 11 RANDOM 5 16 RANDOM 5 19 RANDOM 
5 20 RANDOM 5 21 RANDOM 5 26 RANDOM 
5 27 RANDOM 5 28 RANDOM 5 29 RANDOM 
.5 30 RANDOM 5 34 RANDOM 5 38 RANDOM 
5 39 RANDOM 5 40 RANDOM 5 41 RANDOM 
5 42 RANDOM 5 44 RANDOM 5 48 RANDOM 
5 49 RANDOM 5 55 RANDOM 5 59 RANDOM 
5 65 RANDOM 5 71 RANDOM 5 72 RANDOM
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5 74 RANDOM 5 77 RANDOM 5 78 RANDOM 
5 80 RANDOM 5 83 RANDOM 5 86 RANDOM 
5 87 RANDOM 5 92 RANDOM 6 5 RANDOM 
6 6 RANDOM 6 7 RANDOM 6 8 RANDOM 
6 12 RANDOM 6 13 RANDOM 6 14 RANDOM 
6 16 RANDOM 6 17 RANDOM 6 18 RANDOM 
6 19 RANDOM 6 21 RANDOM 6 22 RANDOM 
6 24 RANDOM 6 25 RANDOM 6 31 RANDOM 
6 32 RANDOM 6 33 RANDOM 6 36 RANDOM 
6 39 RANDOM 6 49 RANDOM 6 52 RANDOM 
6 53 RANDOM 6 58 RANDOM 6 67 RANDOM 
6 68 RANDOM 6 69 RANDOM 6 71 RANDOM 
6 72 RANDOM 6 76 RANDOM 6 79 RANDOM 
6 81 RANDOM 6 82 RANDOM 6 83 RANDOM 
6 85 RANDOM 6 86 RANDOM 7 2 RANDOM 
7 10 RANDOM 7 11 RANDOM 7 13 RANDOM 
7 14 RANDOM 7 15 RANDOM 7 18 RANDOM 
7 20 RANDOM 7 23 RANDOM 7 24 RANDOM 
7 27 RANDOM 7 28 RANDOM 7 32 RANDOM 
7 34 RANDOM 7 36 RANDOM 7 39 RANDOM 
7 40 RANDOM 7 42 RANDOM 7 47 RANDOM 
7 53 RANDOM 7 59 RANDOM 7 61 RANDOM 
7 64 RANDOM 7 66 RANDOM 7 72 RANDOM 
7 76 RANDOM 7 78 RANDOM 7 80 RANDOM 
7 81 RANDOM 7 83 RANDOM 7 86 RANDOM 
8 2 RANDOM 8 8 RANDOM 8 11 RANDOM 
8 13 RANDOM 8 17 RANDOM 8 20 RANDOM 
8 21 RANDOM 8 32 RANDOM 8 35 RANDOM 
8 40 RANDOM 8 42 RANDOM 8 43 RANDOM 
8 45 RANDOM 8 51 RANDOM 8 52 RANDOM 
8 54 RANDOM 8 58 RANDOM 8 60 RANDOM 
8 64 RANDOM 8 70 RANDOM 8 77 RANDOM 
8 78 RANDOM 8 81 RANDOM 8 84 RANDOM 
8 86 RANDOM 8 87 RANDOM 9 5 RANDOM 
9 7 RANDOM 9 10 RANDOM 9 13 RANDOM 
9 17 RANDOM 9 19 RANDOM 9 20 RANDOM 
9 22 RANDOM 9 23 RANDOM 9 26 RANDOM 
9 27 RANDOM 9 28 RANDOM 9 33 RANDOM 
9 35 RANDOM 9 41 RANDOM 9 44 RANDOM 
9 46 RANDOM 9 48 RANDOM 9 55 RANDOM 
9 60 RANDOM 9 71 RANDOM 9 74 RANDOM 
9 77 RANDOM 9 79 RANDOM 9 80 RANDOM 
9 81 RANDOM 9 84 RANDOM 9 91 RANDOM 

10 10 PREV. IND. 10 11 PREV. IND. 10 12 RANDOM 
10 15 RANDOM 10 17 RANDOM 10 22 RANDOM 
10 24 RANDOM 10 30 RANDOM 10 33 RANDOM 
10 36 RANDOM 10 39 RANDOM 10 42 RANDOM 
10 43 RANDOM 10 45 RANDOM 10 47 RANDOM 
10 49 RANDOM 10 50 RANDOM 10 54 PREV. IND.  
10 55 PREV. IND. 10 58 RANDOM 10 60 RANDOM 
10 61 RANDOM 10 62 RANDOM 10 63 RANDOM 
10 68 RANDOM 10 73 RANDOM 10 74 RANDOM 
10 89 RANDOM 11 4 RANDOM 11 5 RANDOM 
11 10 RANDOM 11 11 RANDOM 11 16 RANDOM 
11 20 RANDOM 11 28 RANDOM 11 29 RANDOM 
11 33 RANDOM 11 36 RANDOM 11 37 RANDOM 
11 38 RANDOM 11 40 RANDOM 11 41 RANDOM
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11 44 RANDOM 11 45 RANDOM 11 47 RANDOM 
11 48 RANDOM 11 50 RANDOM 11 53 RANDOM 
11 57 RANDOM 11 65 RANDOM 11 66 RANDOM 
11 67 RANDOM 11 88 RANDOM 11 90 RANDOM 
12 7 RANDOM 12 9 RANDOM 12 10 RANDOM 
12 15 RANDOM 12 16 RANDOM 12 17 RANDOM 
12 18 RANDOM 12 20 RANDOM 12 25 RANDOM 
12 29 RANDOM 12 30 RANDOM 12 32 RANDOM 
12 55 RANDOM 12 57 RANDOM 12 60 RANDOM 
12 65 RANDOM 12 66 RANDOM 12 69 RANDOM 
12 76 RANDOM 12 78 RANDOM 12 81 RANDOM 
12 87 RANDOM 13 3 PREV. IND. 13 4 PREV. IND.  
13 11 RANDOM 13 12 RANDOM 13 13 RANDOM 
13 17 'RANDOM 13 21 RANDOM 13 24 RANDOM 
13 28 RANDOM 13 31 RANDOM 13 32 RANDOM 
13 34 RANDOM 13 37 RANDOM 13 40 RANDOM 
13 41 RANDOM 13 42 RANDOM 13 45 RANDOM 
13 47 RANDOM 13 49 RANDOM 13 52 RANDOM 
13 53 RANDOM 13 56 RANDOM 13 57 RANDOM 
13 61 RANDOM 13 62 RANDOM 13 64 RANDOM 
13 67 RANDOM 13 68 RANDOM 13 74 RANDOM 
13 75 RANDOM 13 76 RANDOM 13 78 RANDOM 
13 81 RANDOM 13 82 RANDOM 13 86 RANDOM 
13 89 RANDOM 13 90 RANDOM 14 4 RANDOM 
14 7 RANDOM 14 16 RANDOM 14 17 RANDOM 
14 25 RANDOM 14 28 RANDOM 14 29 RANDOM 
14 30 RANDOM 14 32 RANDOM 14 33 RANDOM 
14 35 RANDOM 14 36 RANDOM 14 38 RANDOM 
14 42 RANDOM 14 46 RANDOM 14 63 RANDOM 
14 64 RANDOM 14 65 RANDOM 14 66 RANDOM 
14 68 RANDOM 14 70 RANDOM 14 72 RANDOM 
14 73 RANDOM 14 75 RANDOM 14 78 RANDOM 
14 79 RANDOM 14 80 RANDOM 14 82 RANDOM 
14 84 RANDOM 14 88 RANDOM 14 89 RANDOM 
15 4 RANDOM 15 5 RANDOM 15 6 RANDOM 
15 8 RANDOM 15 11 RANDOM 15 12 RANDOM 
15 16 RANDOM 15 23 RANDOM 15 26 RANDOM 
15 27 RANDOM 15 31 RANDOM 15 35 RANDOM 
15 45 RANDOM 15 50 RANDOM 15 51 RANDOM 
15 55 RANDOM 15 56 RANDOM 15 64 RANDOM 
15 67 RANDOM 15 71 RANDOM 15 74 RANDOM 
15 77 RANDOM 15 80 RANDOM 15 81 RANDOM 
15 85 RANDOM 15 86 RANDOM 15 89 RANDOM 
16 7 RANDOM 16 8 RANDOM 16 10 RANDOM 
16 13 RANDOM 16 14 RANDOM 16 16 RANDOM 
16 19 RANDOM 16 22 RANDOM 16 28 RANDOM 
16 36 RANDOM 16 37 RANDOM 16 40 RANDOM 
16 44 RANDOM 16 48 RANDOM 16 50 RANDOM 
16 52 RANDOM 16 54 RANDOM 16 60 RANDOM 
16 64 RANDOM 16 65 RANDOM 16 70 RANDOM 
16 72 RANDOM 16 73 RANDOM 16 77 RANDOM 
16 79 RANDOM 16 81 RANDOM 16 83 RANDOM 
16 86 RANDOM 17 6 RANDOM 17 8 RANDOM 
17 10 RANDOM 17 12 RANDOM 17 13 RANDOM 
17 15 RANDOM 17 19 RANDOM 17 21 RANDOM 
17 22 RANDOM 17 23 RANDOM 17 25 RANDOM 
17 27 RANDOM 17 28 RANDOM 17 29 RANDOM
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17 35 RANDOM 17 36 RANDOM 17 38 RANDOM 
17 47 RANDOM 17 50 RANDOM 17 59 RANDOM 
17 62 RANDOM 17 64 RANDOM 17 65 RANDOM 
17 69 RANDOM 17 78 RANDOM 17 79 RANDOM 
17 81 RANDOM 17 85 RANDOM 17 86 RANDOM 
17 87 RANDOM 18 5 RANDOM 18 12 RANDOM 
18 17 RANDOM 18 19 RANDOM 18 20 RANDOM 
18 24 RANDOM 18 27 RANDOM 18 30 RANDOM 
18 34 RANDOM 18 36 RANDOM 18 46 RANDOM 
18 50 RANDOM 18 51 RANDOM 18 52 RANDOM 
18 54 RANDOM 18 56 RANDOM 18 62 RANDOM 
18 65 RANDOM 18 66 RANDOM 18 68 RANDOM 
18 69 RANDOM 18 70 RANDOM 18 75 RANDOM 
18 81 RANDOM 18 83 RANDOM 18 84 RANDOM 
18 87 RANDOM 19 6 PREV. IND. 19 8 RANDOM 
19 10 RANDOM 19 11 RANDOM 19 13 RANDOM 
19 14 RANDOM 19 22 RANDOM 19 24 RANDOM 
19 27 RANDOM 19 33 RANDOM 19 35 RANDOM 
19 37 RANDOM 19 39 RANDOM 19 44 RANDOM 
19 49 RANDOM 19 57 RANDOM 19 59 RANDOM 
19 60 RANDOM 19 62 RANDOM 19 65 RANDOM 
19 68 RANDOM 19 71 RANDOM 19 77 RANDOM 
19 80 RANDOM 19 81 RANDOM 19 83 RANDOM 
19 87 RANDOM 20 7 RANDOM 20 15 RANDOM 
20 16 RANDOM 20 17 RANDOM 20 19 RANDOM 
20 21 RANDOM 20 22 RANDOM 20 25 RANDOM 
20 34 RANDOM 20 35 RANDOM 20 37 RANDOM 
20 38 RANDOM 20 40 RANDOM 20 41 RANDOM 
20 43 RANDOM 20 47 RANDOM 20 48 RANDOM 
20 50 RANDOM 20 51 RANDOM 20 56 RANDOM 
20 57 RANDOM 20 58 RANDOM 20 60 RANDOM 
20 61 RANDOM 20 65 RANDOM 20 66 RANDOM 
20 70 RANDOM 20 72 RANDOM 20 74 RANDOM 
20 76 RANDOM 20 77 RANDOM 20 79 RANDOM 
20 80 RANDOM 20 82 RANDOM 20 83 RANDOM 
20 84 RANDOM 20 87 RANDOM 21 7 RANDOM 
21 8 RANDOM 21 12 RANDOM 21 13 RANDOM 
21 15 RANDOM 21 21 RANDOM 21 25 RANDOM 
21 27 RANDOM 21 30 RANDOM 21 33 RANDOM 
21 35 RANDOM 21 40 RANDOM 21 42 RANDOM 
21 50 RANDOM 21 52 RANDOM 21 54 RANDOM 
21 62 RANDOM 21 64 RANDOM 21 66 RANDOM 
21 72 RANDOM 21 77 RANDOM 21 80 RANDOM 
21 82 RANDOM 21 85 RANDOM 22 7 RANDOM 
22 17 RANDOM 22 20 RANDOM 22 21 RANDOM 
22 23 RANDOM 22 28 RANDOM 22 32 RANDOM 
22 34 RANDOM 22 37 RANDOM 22 44 RANDOM 
22 49 RANDOM 22 57 RANDOM 22 64 RANDOM 
22 65 RANDOM 22 67 RANDOM 22 69 RANDOM 
22 70 RANDOM 22 71 RANDOM 22 74 RANDOM 
22 80 RANDOM 22 83 RANDOM 22 84 RANDOM 
22 85 RANDOM 23 11 RANDOM 23 13 RANDOM 
23 14 RANDOM 23 15 RANDOM 23 17 RANDOM 
23 22 RANDOM 23 23 RANDOM 23 25 RANDOM 
23 26 RANDOM 23 27 RANDOM 23 28 RANDOM 
23 30 RANDOM 23 36 RANDOM 23 41 RANDOM 
23 42 . RANDOM 23 45 RANDOM 23 47 RANDOM



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 5 
Component: S/G #C 
Outage: September 1993 
Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

23 48 RANDOM 23 50 RANDOM 23 57 RANDOM 
23 61 RANDOM 23 68 RANDOM 23 71 RANDOM 
23 78 RANDOM 23 85 RANDOM 24 8 RANDOM 
24 11 RANDOM 24 29 RANDOM 24 32 RANDOM 
24 40 RANDOM 24 42 RANDOM 24 43 RANDOM 
24 52 RANDOM 24 56 RANDOM 24 57 RANDOM 
24 59 RANDOM 24 60 RANDOM 24 63 RANDOM 
24 65 RANDOM 24 73 RANDOM 24 80 RANDOM 
24 83 RANDOM 25 9 RANDOM 25 10 RANDOM 
25 11 RANDOM 25 15 RANDOM 25 17 RANDOM 
25 25 RANDOM 25 27 RANDOM 25 29 RANDOM 
25 36 RANDOM 25 37 RANDOM 25 44 RANDOM 
25 46 RANDOM 25 55 RANDOM 25 57 RANDOM 
25 58 RANDOM 25 59 RANDOM 25 61 RANDOM 
25 64 RANDOM 25 66 RANDOM 25 68 RANDOM 
25 69 RANDOM 25 73 RANDOM 25 74 RANDOM 
25 76 RANDOM 25 77 RANDOM 25 80 RANDOM 
25 81 RANDOM 25 82 RANDOM 25 83 RANDOM 
25 84 RANDOM 26 10 RANDOM 26 12 RANDOM 
26 17 RANDOM 26 25 RANDOM 26 31 RANDOM 
26 40 RANDOM 26 41 RANDOM 26 58 RANDOM 
26 60 RANDOM 26 62 RANDOM 26 64 RANDOM 
26 65 RANDOM 26 67 RANDOM 26 68 RANDOM 
26 71 RANDOM 26 78 RANDOM 26 81 RANDOM 
26 82 RANDOM 27 13 RANDOM 27 16 RANDOM 
27 18 RANDOM 27 19 RANDOM 27 20 RANDOM 
27 22 RANDOM 27 29 RANDOM 27 33 RANDOM 
27 34 RANDOM 27 35 RANDOM 27 37 RANDOM 
27 39 RANDOM 27 41 RANDOM 27 42 RANDOM 
27 44 RANDOM 27 45 RANDOM 27 49 RANDOM 
27 51 RANDOM 27 52 RANDOM 27 53 RANDOM 
27 55 RANDOM 27 57 RANDOM 27 59 RANDOM 
27 61 RANDOM 27 67 RANDOM 27 69 RANDOM 
27 72 RANDOM 27 74 RANDOM 27 77 RANDOM 
27 80 RANDOM 27 81 RANDOM 28 12 RANDOM 
28 20 RANDOM 28 24 RANDOM 28 26 RANDOM 
28 28 RANDOM 28 33 RANDOM 28 35 RANDOM 
28 40 RANDOM 28 52 RANDOM 28 54 RANDOM 
28 56 RANDOM 28 69 RANDOM 28 70 RANDOM 
28 71 RANDOM 28 73 RANDOM 28 74 RANDOM 
28 76 RANDOM 28 77 RANDOM 29 12 RANDOM 
29 13 RANDOM 29 22 RANDOM 29 23 RANDOM 
29 24 RANDOM 29 28 RANDOM 29 32 RANDOM 
29 33 RANDOM 29 34 RANDOM 29 35 RANDOM 
29 37 RANDOM 29 38 RANDOM 29 39 RANDOM 
29 46 RANDOM 29 49 RANDOM 29 52 RANDOM 
29 54 RANDOM 29 55 RANDOM 29 56 RANDOM 
29 59 RANDOM 29 61 RANDOM 29 63 RANDOM 
29 66 RANDOM 29 73; RANDOM 29 77 RANDOM 
30 13 RANDOM 30 22 RANDOM 30 24 RANDOM 
30 28 RANDOM 30 29 RANDOM 30 31 RANDOM 
30 36 RANDOM 30 37 RANDOM 30 38 RANDOM 
30 44 RANDOM 30 45 RANDOM 30 48 RANDOM 
30 50 RANDOM 30 51 RANDOM 30 52 RANDOM 
30 55 RANDOM 30 59 RANDOM 30 60 RANDOM 
30 65 RANDOM 30 66 RANDOM 30 68 RANDOM 
30 69 RANDOM 30 72 RANDOM 30 73 RANDOM



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 6 
Component: S/G #C 
Outage: September 1993 
Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

30 77 RANDOM 30 80 RANDOM 31 14 RANDOM 
31 15 RANDOM 31 16 RANDOM 31 18 RANDOM 
31 19 RANDOM 31 21 RANDOM 31 22 RANDOM 
31 24 RANDOM 31 25 RANDOM 31 26 RANDOM 
31 27 RANDOM 31 .37 RANDOM 31 39 RANDOM 
31 40 RANDOM 31 41 RANDOM 31 42 RANDOM 
31 43 RANDOM 31 47 RANDOM 31 49 RANDOM 
31 57 RANDOM 31 59 RANDOM 31 60 RANDOM 
31 66 RANDOM 31 71 RANDOM 31 76 RANDOM 
31 78 RANDOM 31 79 RANDOM 32 16 RANDOM 
32 22 RANDOM 32 24 RANDOM 32 28 RANDOM 
32 30 RANDOM 32 35 RANDOM 32 37 RANDOM 
32 38 RANDOM 32 41 RANDOM 32 42 RANDOM 
32 43 RANDOM 32 44 RANDOM 32 47 RANDOM 
32 52 RANDOM 32 54 RANDOM 32 57 RANDOM 
32 58 RANDOM 32 59 RANDOM 32 72 RANDOM 
32 76 RANDOM 32 77 RANDOM 33 16 RANDOM 
33 17 RANDOM 33 18 RANDOM 33 20 RANDOM 
33 22 RANDOM 33 25 RANDOM 33 26 RANDOM 
33 27 RANDOM 33 29 RANDOM 33 34 RANDOM 
33 35 RANDOM 33 38 RANDOM 33 45 RANDOM 
33 47 RANDOM 33 48 RANDOM 33 51 RANDOM 
33 52 RANDOM 33 53 RANDOM 33 59 RANDOM 
33 60 RANDOM 33 65 RANDOM 33 68 RANDOM 
33 72 RANDOM 33 73 RANDOM 33 74 RANDOM 
33 77 RANDOM 34 19 RANDOM 34 21 RANDOM 
34 23 RANDOM 34 24 RANDOM 34 27 RANDOM 
34 30 RANDOM 34 32 RANDOM 34 33 RANDOM 
34 35 RANDOM 34 38 RANDOM 34 40 RANDOM 
34 41 RANDOM 34 42 RANDOM 34 46 RANDOM 
34 50 RANDOM 34 51 RANDOM 34 53 RANDOM 
34 55 RANDOM 34 57 RANDOM 34 67 RANDOM 
34 69 RANDOM 34 74 RANDOM 34 76 RANDOM 
35 19 RANDOM 35 20 RANDOM 35 22 RANDOM 
35 24 RANDOM 35 25 RANDOM 35 28 RANDOM 
35 29 RANDOM 35 30 RANDOM 35 32 RANDOM 
35 37 RANDOM 35 38 RANDOM 35 39 RANDOM 
35 40 RANDOM 35 41 RANDOM 35 45 RANDOM 
35 46 RANDOM 35 47 RANDOM 35 50 RANDOM 
35 51 RANDOM 35 54 RANDOM 35 60 RANDOM 
35 61 RANDOM 35 63 RANDOM 35 65 RANDOM 
35 67 RANDOM 35 68 RANDOM 35 69 RANDOM 
35 70 RANDOM 35 73 RANDOM 36 19 RANDOM 
36 22 RANDOM 36 23 RANDOM 36 24 RANDOM 
36 26 RANDOM 36 31 RANDOM 36 36 RANDOM 
36 37 RANDOM 36 38 RANDOM 36 40 RANDOM 
36 42 RANDOM 36 53 RANDOM 36 67 RANDOM 
36 69 RANDOM 37 21 RANDOM 37 24 RANDOM 
37 26 RANDOM 37 28 RANDOM 37 29 RANDOM 
37 34 RANDOM 37 39 RANDOM 37 41 RANDOM 
37 53 RANDOM 37 54 RANDOM 37 55 RANDOM 
37 57 RANDOM 37 58 RANDOM 37 62 RANDOM 
37 64 RANDOM 37 72 RANDOM 38 24 RANDOM 
38 25 RANDOM 38 30 RANDOM 38 32 RANDOM 
38 35 RANDOM 38 38 RANDOM 38 39 RANDOM 
38 40 RANDOM 38 41 RANDOM 38 42 RANDOM 
38 43 RANDOM 38 44 RANDOM 38 46 RANDOM



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 7 
Component: S/G #C 
Outage: September 1993 
Data Set: Bobbin Probe 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

38 48 RANDOM 38 49 RANDOM 38 51 RANDOM 
38 52 RANDOM 38 54 RANDOM 38 62 RANDOM 
38 63 RANDOM 38 65 RANDOM 38 66 RANDOM 
39 26 RANDOM 39 28 RANDOM 39 36 RANDOM 
39 37 RANDOM 39 43 RANDOM 39 45 RANDOM 
39 46 RANDOM 39 51 RANDOM 39 53 RANDOM 
39 55 RANDOM 39 56 RANDOM 39 58 RANDOM 
39 59 RANDOM 39 63 RANDOM 39 65 RANDOM 
39 67 RANDOM 40 27 RANDOM 40 29 RANDOM 
40 30 RANDOM 40 36 RANDOM 40 37 RANDOM 
40 38 RANDOM 40 39 RANDOM 40 40 RANDOM 
40 42 RANDOM 40 44 RANDOM 40 47 RANDOM 
40 48 RANDOM 40 50 RANDOM 40 53 RANDOM 
40 57 RANDOM 40 59 RANDOM 40 60 RANDOM 
40 61 RANDOM 40 62 RANDOM 40 63 RANDOM 
40 65 RANDOM 40 66 RANDOM 41 29 RANDOM 
41 32 RANDOM 41 34 RANDOM 41 35 RANDOM 
41 38 RANDOM 41 40 RANDOM 41 41 RANDOM 
41 49 RANDOM 41 52 RANDOM 41 54 RANDOM 
41 55 RANDOM 41 56 RANDOM 41 60 RANDOM 
42 32 RANDOM 42 33 RANDOM 42 35 RANDOM 
42 39 RANDOM 42 40 RANDOM 42 41 RANDOM 
42 43 RANDOM 42 44 RANDOM 42 45 RANDOM 
42 46 RANDOM 42 52 RANDOM 42 -54 RANDOM 
42 55 RANDOM 42 5.7 RANDOM 42 62 RANDOM 
43 33 RANDOM 43 43 RANDOM 43 45 RANDOM 
43 49 RANDOM 43 50 RANDOM 43 52 RANDOM 
43 53 RANDOM 43 56 RANDOM 43 59 RANDOM 
44 38 RANDOM 44 39 RANDOM 44 47 RANDOM 
44 50 RANDOM 44 52 RANDOM 45 42 RANDOM 

Number of Tubes: 1,116



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 1 
Component: S/G #A 
Outage: September 1993 
Data Set: MBM Exam 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

6 66 MBM EXAM 9 74 MBM EXAM 21 49 MBM EXAM 
22 69 MBM EXAM 24 68 MBM EXAM 25 13 MBM EXAM 
26 25 MBM EXAM 27 55 MBM EXAM 27 58 MBM EXAM 
27 62 MBM EXAM 28 27 MBM EXAM 28 44 MBM EXAM 
28 47 MBM EXAM 28 56 MBM EXAM 29 29 MBM EXAM 
29 35 MBM EXAM 29 38 MBM EXAM 30 71 MBM EXAM 
36 60 MBM EXAM 40 32 MBM EXAM 41 58 MBM EXAM 
43 43 MBM EXAM 

Number of Tubes: 22



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 1 
Component: S/G #B 
Outage: September 1993 
Data Set: MBM Exam 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

7 51 MBM EXAM 9 3 MBM EXAM 9 9 MBM EXAM 
9 26 MBM EXAM 11 16 MBM EXAM 11 45 MBM EXAM 

12 26 MBM EXAM 12 31 MBM EXAM 12 38 MBM EXAM 
13 3 MBM EXAM 13 5 MBM EXAM 13 69 MBM EXAM 
14 21 MBM EXAM 14 22 MBM EXAM 16 64 MBM EXAM 
17 22 MBM EXAM 17 47 MBM EXAM 17 56 MBM EXAM 
18 14 MBM EXAM 21 53 MBM EXAM 21 57 MBM EXAM 
24 49 MBM EXAM 26 62 MBM EXAM 26 63 MBM EXAM 
27 14 MBM EXAM 27 48 MBM EXAM 27 61 MBM EXAM 
28 40 MBM EXAM 28 45 MBM EXAM 29 31 MBM EXAM 
29 51 MBM EXAM 31 39 MBM EXAM 33 63 MBM EXAM 
37 30 MBM EXAM 38 24 MBM EXAM 38 46 MBM EXAM 
41 30 MBM EXAM 

Number of Tubes: 37



Carolina Power & Light Date: 10/20/93 
H. B. Robinson Unit 2 Page: 1 

- Component: S/G #C 
Outage: September 1993 
Data Set: MBM Exam 

LIST OF SCHEDULED EXAMS 

Row/Col Description Row/Col Description Row/Col Description 

12 40 MBM EXAM 14 24 MBM EXAM 15 43 MBM EXAM 
19 47 MBM EXAM 19 52 MBM EXAM 20 70 MBM EXAM 
22 43 MBM EXAM 24 47 MBM EXAM 24 50 MBM EXAM 
24 65 MBM EXAM 27 30 MBM EXAM 28 27 MBM EXAM 
28 45 MBM EXAM 31 16 MBM EXAM 34 37 MBM EXAM 
34 39 MBM EXAM 34 48 MBM EXAM 36 36 MBM EXAM 
37 24 MBM EXAM 37 29 MBM EXAM 38 40 MBM EXAM 

Number of Tubes: 21
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1.0 PURPOSE 

1.1 The purpose of this procedure is to provide guidance for Eddy 
Current inspection of the RNP Steam Generator tubes. Specific 
iterations/topics covered within this'procedure include: 
* Installation of SG nozzle covers.  
* Installation and checkout of the SG remote manipulator.  
* Actual performance of SG Eddy Current testing, including 

analysis guidelines and control of data.  
The NSSS contractor (ABB/CE has been tasked with set up and 
performance of Eddy Current testing of the RNP Steam Generators 
during RFO 15. Generally, this SP controls Eddy Current testing 
and related activities by incorporating the pertinent vendor's 
procedures (see Attachments 8.1 through 8.6). Generally, the 
vendor procedures utilized within this procedure are organized 
in chronological order. However, several of these vendor 
procedures are for both installation and restoration of a given 
evolution (i.e., installation and removal of nozzle dams).  
Therefore, this special procedure is not intended to be 
performed strictly in the order in which the procedure 
performance sections or Attachments are presented. Within the 
constraints listed in Section 4 (Precautions and Limitations) 
these sections are to be performed in the order which best 
supports the Eddy Current test effort.  

2.0 REFERENCES 

2.1 Westinghouse Vertical Steam Generator Technical Manual 
(CP&L # 728-208-63) 

2.2 PLP-037, "Conduct of Infrequently Performed Tests and 
Evolutions" 

2.3 AG&P 7-02, RNP Outage Management Manual 
2.4 RNP Technical Specification 4.2, "Primary System Surveillance" 

3.0 PREREQUISITES 

3.1 The unit is in cold shutdown for scheduled refueling operations.  

SP-1240 Rev. 0 
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3.0 PREREQUISITES (Continued) 

3.2 A valid RWP has been obtained for work to be performed in the 
Radiation Control Area.  

3.3 This revision is the latest revision and has been verified 
against the Revision Status List.  

Coordinator st Technician) Date 
3.4 The Shift Supervisor has been appraised of the scope of this 

procedure, and has gven his permission to proceed under its 
direction. _ _ '_ _/X_ 

A 
Shift Supervisor Date 

3.5 This procedure has been evaluated against the requirements of 
PLP-037; that review has determined that PLP-037 is not 
applicable to this procedure.  

3.6 Work controlled by this procedure is subject to the requirements 
of the Outage Management Manual, (AG&P 7-02).  

4.0 PRECAUTIONS AND LIMITATIONS 

4.1 The principles of ALARA shall be used when planning and 
performing work in the Radiation Control Area.  

4.2 Steps not applicable shall be marked "N/A".  
4.3 The performance of this procedure must be coordinated with other 

plant evolutions such that the minimum equipment operability 
requirements of Technical Specifications are met.  4.4 The Steam Generators are not specifically listed as being 
Foreign Material Exclusion Areas by PLP-047. However, strict 
materials accountability is required for all work in the SGs and 
is governed by CE procedure STD-CFS-059, Rev. 2 (Attachment 1).  

To preclude the introduction of foreign material into the RCS, 
nozzle covers will be installed in the Steam Generator channel 
heads prior to introduction of any other tools, equipment, 
components, etc. These will remain installed until all work is done and tools, equipment, etc., are removed from the SGs. In general, these covers are the first items into the SGs and the 
last items to be removed.  

SP-1240 Rev. 0 
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5.0 SPECIAL TOOLS AND EQUIPMENT 

5.1 All special tools and equipment are as noted in the attached CE 
procedure(s).  

6.0 ACCEPTANCE CRITERIA 

6.1 The work accomplished via this SP is largely defined and 
controlled by the ABB/CE procedures incorporated within (see 
attachments). Acceptance criteria relevant to this work is as 
specified within that (those) CE procedure(s). Specific Eddy 
Current test requirements are also delineated within Technical 
Specification 4.2. These requirements are not repeated herein, 
but the System Engineer shall resolve the test effort to 
Technical Specification requirements within the comments section 
on the Test Review and Certification Form.  

7.0 PROCEDURE INITIALS 

7.1 Initial Conditions 

7.1.1 Ensure all Prerequisites are met and all Precautions and 
Limitations are reviewed and understood. ~jjZA 

Tech.  

7.2 Setup/Performance of SC Eddy Current Testing 
7.2.1 Verify that SG Primary Hanway covers are removed and 

nozzle covers are installed. (Ref. Attachment 8.1 
for installation of nozzle covers). Z*1s 9/D/,.  

-Tech.  7.2.2 Install SM-20 tool manipulator in accordance with 
Attachment 

8.2.  
Tech.  7.2.3 Conduct Eddy Current testing in accordance with 

Attachments 8.3, 8.4, 8.5 and 8.6. ;; 

7.2.4 Remove the SM-20 tool manipulator in accordance with 

Attachment 8.2.  

Tech.  7.2.5 Remove the S nozzle covers in accordance with 

Attachment 8.1.  

SP-1240 Rev. 0 
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7.0 PROCEDURE (Continued) 
INITIALS 

7.2.6 Review vendor Steam Generator Eddy Current test reports 
and enter appropriate comments in Attachment 8.7, Test 
Review and Certification Form. -&!e06-73 

Tech.  7.2.7 System Engineer to review Steam Generator Eddy Current 

test reports and enter comments on Attachment 8.7, Test 
Review and Certification Form. These comments must 
resolve, as a minimum, compliance with Technical 
Specification 4.2 requirements. Lb 

Tech.  

7.3 Records 

7.3.1 Upon completion of applicable steps of this special 
procedure (including attachments), it shall be transmitted 
to the records vault for storage as a permanent record 
under file number 3005.  

8.0 ATTACHMENTS 

8.1 Installation and Removal of Temporary Nozzle Covers 

8.2 Installation, Calibration and Removal of SM-10/20 Manipulator 
Utilizing the Eddynet Systei 

8.3 Eddy Current Examination of Nonferromagnetic Steam Generator 
Tubing Using MIZ-18A Equipment 

8.4 Eddy Current Analysis Procedure (Evaluation of Westinghouse 
Steam Generator Tubing) 

8.5 Control of Eddy Current Data with Multiforth or Eddynet 
Acquisition Systems 

8.6 Tool and Equipment Accountability 

8.7 Procedure Review and Certification Form 

SP-1240 Rev. 0 
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1.0 Q&JECTTYV 

This procedure will establish a set of guidelines to be utilized by the nozzle cover worker with the intent of providing a safe and consistant 
method for installing and removing nozzle covers in the channel heads of the steam generators.  

NOTE: It should be noted that the nozzle cover is the first item into the channel head and the last item removed from the channel head.  

2.0 REFERENCES 

2.1 Combustion Engineering, Inc. Nuclear Pover Businesses Nuclear QA 
Manual.  

2.2 Combustion Engineering, Inc. Quality Procedures (QAP).  

2.3 Combustion Engineering, Inc. Power Systems Group, Operating Procedures 
Manual.  

3.0 PERSONNEL REQUIREMENTS 

The personnel performing nozzle cover installations will have received 
documented training and mock-up practice prior to performing installations.  

4.0 PRECAUTIONS AND PREREQUISITIES 

4.1 It is expected that very high levels of radiation may be encountered inside and adjacent to the primary head of the steam generators.  
Utmost care shall be taken in the setup to minimize personnel exposure to ionizing radiation and radioactive contamination.  

4.2 Personnel engaged in the nozzle cover installation shall be indoctrinated in the radiation protection rules, guidelines, 
protective clothing and equipment requirements in effect at the plant site as required.  

4.3 The steam generator shall be open on the primary side dried and ventilated in such a manner as to provide proper temperature and humidity for personnel safety and comfort to prevent heat and moisture damage to equipment.  

4.4 The secondary side of the steam generator shall be cooled down to the extent that the temperature of the tubes and tube sheet are 120 deg. F or less.  

SP-1240 Rev.0 Page 10 of 105
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PAGE: 4 OF 5 Attachment 8.1 

Page 4 of 5 
4.5 Provisions must be made for personnel and equipment entry into and 

exit from the steam generator (i.e., ladders, scaffolds or staging, 
platforms, lighting inside and outside the steam generator, breathing 
air supply, 120 VAC electricity, etc.).  

4.6 Health Physics coverage shall be maintained at the steam generator 
during any personnel entry into the steam generator as required.  

4.7 A communication system may be setup and operating between the control 
point and the steam generator platform.  

5.0 EQUIPMENT 

For installation and removal of nozzle covers the following equipment is 
required.  

5.1 Nozzle covers - (1) for each nozzle to be covered.  

5.2 Rope (lanyard) to tie off covers - (1) for each cover.  

5.3 Safety light for inside generator.  

5.4 Installation Pole.  

5.5 Pully and tackle (optional).  

6.0 INSTALLATION OF NOZZLE COVERS 

6.1 Ensure that all equipment is at the work area and is in proper working 
condition.  

6.2 Secure the safety light, then insert into the channel head through the 
manway opening to ensure proper lighting.  

6.3 Secure one end of the lanyard to a safe supporting structure outside 
the generator. Secure the other end of the lanyard to the handle on 
the manway cover.  

NOTE: Securing the cover in this fasion must be done to insure the 
cover does not falldeep into the nozzle.  

6.4 In the folded position insert the cover into the channel head through the manway opening and unfold it before releasing.  

6.5 Depending on accessibility around the manvay and radiation level, the worker now has one of three installation options for installing the cover. The installation technique must be evaluated and pre-planned prior to starting the installation process.  

SP-1240 Rev.0 
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6.5.1 Utilize a pole to invert the unfolded cover and push it into 
place over the nozzle.  

6.5.2 Utilize a pully and tackle device clamped to the tubesheet from 
which the cover will be attached to a rope so as to lift the 
unfolded cover and lower it into place while guiding it with the 
long handle pole. After the nozzle cover is installed, remove 
the pully and tackle and secure the rope outside the generator.  

6.5.3 Install the cover manually by entering the channel head through 
the manway opening. This is a generator entry and must be 

--- coordinated with Health Physics personnel.  

7.0 CLEANLINESS EIFICATION 

The platform worker shall verify that all tools, equipment and debris is removed from the channel head prior to removing the nozzle cover.  If any items are in the channel head, they must be removed prior to the nozzle cover removal.  

8.0 NOZZLE COVER REMOAL 

8.1 Ensure the lanyard is still securely tied at both ends.  

8.2 Using the rope and/or pole, pull the cover to the 
manway opening.  

8.3 Reach through the manway and fold up the cover.  

8.4 Pull the folded cover out of the manway.  

8.5 Verify that no foreign object has been left in the channel head.  

SP-1240 Rev.0 Page 12 of 105



Attachment 8.2 
Page 1 of 17 

THE INSTALLATION, CALIBRATION AND REMOVAL 
OF SM-10/20 MANIPULATOR 

UTILIZING THE EDDYNET SYSTEM 

H. B. ROBINSON NUCLEAR PLANT 

PROCEDURE NO.  

ROB-410-009, REV. 0 

ABB COMBUSTION ENGINEERING NUCLEAR SERVICES 

APPROVED BY: DATE: 60 3 
Ho ty Uperion 

APPROVED BY: DATE: ?-/ 2 
1, zant !Supervisor 

SP-1240 Rev.0 
Page 13 of 105



Attachment 8.2 
Page 2 of 17 

Procedure: ROB-410-009 
Revision: 0 

Page: 2 of 17 

TABLE OF CONTENTS 

SECTION TITLE 

1.0 OBJECTIVE 

2.0 REFERENCE 

3.0 PREREQUISITE AND PRECAUTIONS 

4.0 PROCEDURE: INSTALLATION AND SET-UP 

5.0 CALIBRATION OF FIXTURE 

6.0 MANUAL OPERATION EXAMINATIONS 

7.0 REMOVAL OF FIXTURE 

8.0 EMERGENCY REMOVAL OF FIXTURE 

SP-1240 Rev.0 Page 14 of 105



Attachment 8.2 
Page 3 of 17 

Procedure: ROB-410-009 
Revision: 0 

Page: 3 of 17 

1.0 OBJECTIVE 

1.1 This procedure provides the general instruction for Installation, 
Calibration and Removal of the SM-10/20 Manipulator. Actions are 

the same for the SM-10 and the SM-20 except where noted.  

2.0 REFERENCE 

2.1 ZETEC SM-10/20 Installation and Operating Guide 

2.2 NPB Nuclear Quality Assurance Manual, QAM-100, Third 
Edition, Revision 0.  

2.3 Zetec EDDYNET Software revision's 18 and 20.  

3.0 PREREQUISITE 

3.1 Steam generator primary manway cover(s) and stud bolts have been 

removed (as required).  

3.2 The steam generator shall be at an acceptable level of dryness.  

A Hepa system shall be installed and operating on one leg of the 

generator at all times.  

3.3 Prior to installation, the steam generator channel heads,should be 

cooled down to a proper temperature to prevent heat damage to 
equipment (approximately 90 degrees F).  

3.4 Provisions must be made for personnel and equipment entry into and 

exit from the steam generator (i.e., ladders, scaffolds, or 

staging platform, lighting inside and outside the steam generator, 
breathing air supply, 120 VAC electricity, etc.).  

3.5 An area near the S/G suitable for the setup and installation of 
the equipment will be made available and cleared.  

3.6 Nozzle covers have been installed over the hot and cold leg 
nozzles of opened channel heads (as required).  

3.7 It is expected that very high levels of radiation will be 
encountered inside and adjacent to the primary head of the steam 

generators. Utmost care shall be taken in the set-up and 
performance of the examination to minimize personnel exposure to 

ionizing radiation and radioactive contamination.  

3.8 Personnel engaged in the eddy current examination program shall be 
indoctrinated in the radiation protection rules, guidelines, 

protective clothing and equipment requirements in effect at the 
plant site.  
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4.0 PROCEDURE: INSTALLATION AND SET-UP 

4.1 General Outline 

4.1.1 The installation and set-up for the SM-10/20 will 
involve hooking up fixture cables to the appropriate 
locations on the SM-10/20 control box; booting the 
EDDYNET ACQUISITION and FIXTURE CONTROL software; 
mounting the trunk assembly to the manway; setting an 
encoder offset; installing the arm assembly; installing 
the guide tube with conduit attached; leveling the-arm 
assembly inside the steam generator; and calibrating 
the fixture.  

4.2 Computer Interface 

4.2.1 It is good practice to remove power from all 
instruments, with the exception of the controlling 
computer, when connecting or disconnecting cables.  

4.2.2 The SM-10/20 can operate with or without the MIZ-18 
eddy current instrument. When operating alone, connect 
the interface cable, P/N 5-8103, directly to the SM
10/20 "computer" connector. Connect another interface 
cable to the LAN BOX. The LAN BOX then uses two RG-58 
cables, up to 600 feet each total length, one cable to 
connect to the EDDYNET system and one to connect to the 
system KILL switch.  

4.2.3 When operating in conjunction with the MIZ-18, the SM
10/20 controler and the MIZ-18 are "daisy-chained" in 
series to the interface cable. The cable will attach 
to the "computer" connector of either instrument and a 
second cable will attach from the "auxillary" connector 
of the first instrument to the "computer" connector of 
the second instrument. Any length cable can separate 
the two instruments. The LAN BOX should be located near 
the MIZ-18 or the SM-10/20, the total length-for RG-58 
cable is 600 feet.  

4.3 Fixture Interface 

4.3.1 The SM-10/20 Controller can be located up to 100 feet 
from the fixture. It is connected with extension 
cables, which can be "daisy-chained" as required.  

4.3.2 Connect the three connectors of the extension cable 
assembly, P/N 4-008005, to the encoder, motor, and 
trunk connectors on the SM-10/20. Connect the opposite 
end of the cable to the encoder and motor connectors on 
the fixture harness,.and to the trunk connector, 
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4.4 Video 

4.4.1 Connect the video monitor with coaxial cable to the 

"monitor" connector on the controller. The fixture 

camera is connected via the motor connector.  

4.4.2 Should it be required to use a camera separate 

from the one located on the fixture, an auxiliary 
camera input is available on the controller. When 

using this input, the fixture camera will need to be 

disconnected.  

4.5 Powering Up 

4.5.1 Assure that the 115/230 V selector plug is in the 

proper orientation.  

4.5.2 Plug unit in. There is no power switch.  

4.5.3 Plug LAN BOX in. There is no power switch. SM-10/20 is 

now ready for computer control.  

4.6 Initial Check-Out 

4.6.1 Apply power to all components of the system.  

4.6.2 The system will display a flat grey screen when booted 

up and a HP Term window. Utilizing the mouse select 
ED0YNET MENU. The EDDYNET GOLBAL MENU and MENU BAR 

will appear.  

4.6.3 Select ACQUISITION, SET LAN, type in Lan ID#, select 
USE.  

4.6.4 Select ACQUISITION, FIXTURE CONTROL. This will 
Initilize control of the fixture.  

4.6.5 Select TOOLS, ENABLE CONTROL. This will establish 
control of the fixture. Press the LAN RESET BUTTON.  

Note: ENABLE CONTROL must be accomplished prior to any 

other control function.  

4.6.6 Select FILE, MODIFY SETUP, enter values required, 
select USE after required values have been entered.  

4.6.7 Select UTILITIES, GRAPHICS, the GENERATOR-FIXTURE 
LAYOUT window will be displayed.  

SP-1240 Rev.0 P 
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4.6.8 Using the LIFT, ARM and POLE utilizing the mouse, 
click on the approiate arrow, ensure that the motors 
operate correctly. Verify proper camera focus with the 
guide tube prior to performing step 4.6.9.  

NOTE: Normally this "check-out" sequence is done in an 
area away from the steam generators, and 
afterward the fixture is carried up to the 
platform for installation.  

4.6.9 Fold the camera arm up over the pole, until it 
reaches its mechanical limit. To facilitate guide tube 
pick-up at a later time, it is critical to ensure that 
the arm is folded in such a way that it will be able to 
rotate towards the divider plate after installation 
(e.g., if the divider plate is to the left of the 
manway, the arm should be able to rotate clockwise from 
the mechanical stop; if the divider plate is to the 
right of the manway, the arm should be able to rotate 
counter-clockwise from the mechanical stop).  

4.6.10 Operating the LAN BOX kill switch, will control the 
SM-10/20 as follows: 

A. All motor power supplies will turn off.  
B. All internal registers within the Controller 

will be reset to the motor off condition.  

4.6.11 Remove AC power from SM-10/20 controller before 
disconnecting cables. The fixture cables can be 
disconnected at this point, and the fixture can be 
transported to the steam generator platform for 
i nstal ation.  

4.7 Sequence of Installation of SM-10/20 Into Steam Generator 

4.7.1 The sequence of installation steps is shown in 
Figures la through 7a for the SM-10 and Figures lb 
through 6b for the SM-20.  

4.7.2 SM-20: Loosen the two socket bolts. Determine which 
side of the trunk the divider plate is located on and 
swing the trunk until it touches the stop pin on the 
divider plate side. Re-tighten the two socket bolts.  
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4.7.3 SM-10: Slide the trunk assembly through the manway 
(flat side down) until the manway mount reaches the 
manway (see Figure la).  

TUBE SHBBT 

Figure la 

SM-20: Slide the trunk through the manway on its side 
using the stainless steel rail until the manway mount 
is flush with the manway flange (see Figure 1b).  

TUBE SHEET 

Figure lb 
SP-1240 Rev.0 Page 19 of 105
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4.7.4 SM-10: Rotate the trunk 1800 (flat side up). See 
Figure 2a.  

SM-20: Rotate the trunk 90'. See Figure 2b.  

TUBE SHEET 

LU 

FIGURE 2a 

TUBE SHEET 

E UPPER LEVEL 

5 LO LEVIEL 

Figure 2b 
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4.7.5 Install the four manway bolts and washers, and 
hand-tighten them so that the manway mount 
remains flush with the manway flange. See 
Figures 3 and 4.  

SM-20 

SM-10 

Figure 3 a & b 

TIM 

Figure 4 a b 

4.7.6 Re-connect the trunk extension cable. Apply AC power to the SM-1S/20 controller.  

4.7.7 SM-10: Rotate the manway mount until the green light 
on the lower set of three indication lights comes on.  

SM-20: Rotate the trunk a few degrees either-way until 
the LOWER green light comes on.  

4.7.8 Install the manway clamp approximately over the pivot point (see Figure 4), ensuring that the top of the 
clamp assembly securely contacts the curved surface of the manway. Adjust the clamp as necessary so that it fits quite firmly when the lever is pushed all the-way up. Verify that the green light and trunk wheels are 

SP-1240 Rev.0 tight against the bottom of the manway 
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4.7.9 Tighten the four manway bolts evenly, starting 
with the two bottom bolts, using a spanner or 

large screwdriver. The LOWER green light may flash on 

and off during this tightening process.  

4.7.10 When the tightening is complete, the LOWER 
green light 

should be steady. If it is not, loosen the bolts, 

remove the clamp, and repeat steps 4.7.7, 
4.7.8 and 

4.7.9. The trunk is not correctly 
installed until the 

clamp is in, the bolts are tightened, 
and the LOWER 

green light is lit, and the trunk 
wheels are tight.  

NOTE: NEVER fully tighten the manway bolts 
unless the manway clamp is securely installed.  
The clamp simulates stress, and provides support 

for the entire trunk.  

4.7.11 SM-10: Remove manway clamp. The track assembly must 

now be moved far enough from the divider 
plate to allow 

the upper track to tilt to its level position. The 

track position is adjusted after loosening 
the three 

set screws located on the track increment scale above 

the lights. The track should be placed so that it 

rests against the divider plate, and then backed off 

enough distance so the upper track can reach a level 

state. This distance is about six (6) increments.  

Tighten the three set screws after 
track position is 

established. Make sure the green indicator light is 

still on. If not, then rotate the manway mount until 

the light comes on. The track position increment 

reading should be documented for future 
use.  

SM-20: A level adjustment knob is provided at the 
manway end of the trunk for use in adjusting the level 
state of the ,upper platform on the trunk. Turn the 
knob to its maximum clockwise position. This puts the 

trunk in its uppermost position, and provides a red

light condition. (The trunk is brought down to a level 
mode after installing the arm assembly - step 4.7.25.  

4.7.12 SM-20: Aattach air line, 80 to 100 psi, to right side 
of trunk. Verify that the solenoid switch is in 

the 

unlocked position (down).  

4.7.13 Select FILE, ARCHIVE, REMOVE SETUP.  

SP-1240 Rev.0 
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4.7.14 SM-10: Fold the arm up over the top of the pole and 
against the mechanical stop. The arm assembly should 
be folded such that when you reopen the arm from the 
pole, the arm moves towards the divider plate. Select 
TOOLS and then OFFSET. This will set an offset for the 
arm encoder. Estimate an offset for the pole encoder 
so that the picture on the display closely approximates 
the respective positions of the ann and pole inside the 
bowl. The offset for the pole encoder will be 
recalculated at the end of the calibration.  

SM-20: If the arm is still rotated against its 
mechanical stop (see step 4.6.7), select TOOLS and then 
OFFSET. New variables will be stored to the Inspection 
Plan Map disk.  

NOTE: If the arm is not against its mechanical stop, 
repeat the procedure(s) in Initial Check-Out 
until it is. An accurate calibration CANNOT be 
achieved unless the OFFSET has been selected 
while the arm is against its stop.  

4.7.15 SM-10: Install the arm assembly on the track rails and 
insert it through the manway. Slide the arm assembly 
until it locks into place. See Figure 5a.  

SM-20: Remove the manway clamp.  

4.7.16 SM-10: Install the manway clamp. Go to step 4.7.18.  

SM-20: Check to see that carriage assembly is rotated 
so that the lock pin will engage at 
the top of the trunk (see Figure 5b). Then engage the 
camera/arm wheels in the track and carefully slide the 
arm up the track. Ensure that the cables feed smoothly 
into the manway.  

4.7.17 SM-20: When the camera arm reaches the lower latch, 
push the camera arm up just until the lower latch takes 
hold. Reposition yourself and push and lift the arm 
until the carriage is past the first latch. Let the 
arm slide back against the latch, coming to rest on the 
lower latch and raised up 3 to 4 inches on the end 
closest to manway. This will allow the arm to clear 
the bowl. Tug on the arm to ensure that the lower 
latch is supporting the camera arm (see Figure 5b).  
Push the ball in on the end of the arm using the 
utility stick.  
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TUBE SHEET 

Figure 5a 

Figure 5b 
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4.7.18 Position the fixture manually to receive guide tube.  

4.7.19 When the fixture is in position, reach just inside the manway and attach the guide tube and conduit assembly.  
Insert enough cable and conduit into the steam 

-~ generator to allow full movement of the fixture.  

4.7.20 SM-10: Reposition the fixture to it's level position.  The green light on the upper set of three indicating lights will come on when the upper track has reached a level state. The lights may flicker between red and green when it hits a level state. See Figures 6a and 
7. Go to 4.7.26.  

Caution:If the upper track has been raised manually bove the level position, the upper track will raise urnil the guide tube makes contact with the tube sheet. The track must then be lowered below the level position before leveling may begin.  

4.7.21 SM-20: Reposition manually, attach the utility stick to the ball stud located on the end of the camera arm.  Be sure that the utility stick is securely attached.  
4.7.22 SM-20: Push the arm up and over the curved ramp until it latches securely in the top latch. The camera am 

should be parallel to the tubesheet.  

4.7.23 SM-20: Activate the air solenoid to lock the camera arm in position. The switch shouldbe toggled to the 
"LOCK b position.  

4.7.24 SM-20: Remove the utility stick from the camera arm.  
4.7.25 SM-20: Install the manway clamp. Pass sufficient cabling and conduit through theanway at this time (Figure 6b). We recommuend running the cables and conduit on the side of the manway clamp which is opposite the divider plate. Then rotate the leveling 

knob counter-clockwise until the upper red light goes 
out and the upper green light comes on.  

4.7.26 Proceed with the calibration process.  

sp-1240 Rev.O 
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TUBE SHEET 

Figure 6a 

TUBE SHEET 

Figure 6b 
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TUBE SHEET 

Figure 7 

B RATION 

Select Lift up arrow, bring the guide tube closer to the 

tubesheet.  

2 Using the ARM and POLE control buttons, position the guide tube 

under the first calibration point. When guide tube s directly 

under the tube select TOOLS, ADD CAL POINT. Enter the information 

required and select USE.  

.3 Position the guide tube under the second calibration point.  

Repeat steps in 5.2.  

.4 "Break" the arm by bringing the camera 
end out of the corner 

first.  

.5 Continue to the other side of the generator and position the guide 

tube under the third calibration point. Repeat steps in 5.2.  

6 Position the guide tube under the fourth 
calibration point.  

Repeat steps in 5.2.  

5.7 The computer computation will begin. The display will update and 

show the proper orientation of the fixture 
position.  

SP-1240 Rev.0 
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6.0 MANUAL OPERATION EXAMINATIONS 

6.1 In the FIXTURE CONTROL WINDOW Select MODE, MANUAL, this will allow 
the operator to inspect each tube manually.  

6.2 Input the required information for the tube to be tested using the 
approiate arrow keys or keyboard input.  

6.3 Select MOVE FIXTURE.  

6.4 If required use the JOG buttons to center the guide tube under the 
tube to be examined.  

6.5 Select NODE, FREE RUN for manual mode movement using the camera 

arm and pivot pole keys.  

7.0 REMOVAL OF FIXTURE 

7.1 Select NODE, FREE RUN for manual mode movement using the camera 
arm and pivot pole keys. Position the fixture for guide tube 
removal.  

NOTE: If the arm is not on the correct side of the generator, you 
will need to break the arm.  

7.2 When the fixture is in position, remove the manway clamp.  

SM-10: Remove guide tube. Go to step 7.7.  

SM-20: Attach the utility stick to the ball stud on the end of 
the camera arm. Turn air solenoid switch to the "UNLOCK" 
position.  

7.3 SM-20: Release the upper latch by pulling the release trigger on 
the left side of the trunk. Lift the release trigger up so that 
it is locked in the release mode.  

7.4 SM-20: Position yourself in such a way that you can use both 
hands on the utility stick to carefully roll the camera arm down 
to the lower latch.  

7.5 SM-20: Remove the utility stick from the camera arm. Select 

NODE, FREE RUN, manually position the fixture so the-guide tube is 
front of tHe manway.  

7.6 SM-20: When the fixture has stopped, remove the guide tube.  

7.7 Position the fixture for removal.  

SP-1240 Rev. .0Page 
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7.8 Reach inside the manway and grasp the end of the pole (00 NOT HOLD IT ON TOP OF THE MOTOR OR YOU WILL PINCH YOUR HAND ON THE MANWAY WHEN IT COMES DOWN THE TRUNK). With the other hand, pull the lock release ring located on the right side of the trunk. Hold the release until the carriage is past the latch.  

7.9 Slowly lower the camera arm down the trunk, making sure the cable 
- does not hang up on the end of the trunk.  

7.10 SM-10: Disconnect the fixture cables.  

SM-20: Disengage the wheels from the track and set the camera arm aside. Remove trunk extension cable and air line.  
7.11 Remove the manway bolts.  

7.12 Rotate the trunk 90 (on edge), and slide it out of the generator.  

8.0 EMERGENCY REMOVAL 

The SM-10/20 fixture has been designed for removal in the event that a motor or gearbox should fail with the fixture installed.  
8.1 Remove the manway clamp.  

8.2 Align the camera arm assembly over the trunk.  

SM-20: Attach the utility stick to the camera arm and release the upper latch (on the left side of the trunk). Turn the solenoid switch to the "UNLOCKED" position. It may be necessary to swing the arm from side to side to relax the air pistons.  
8.3 Roll the camera am down to the lower latch.  

SM-20: Disconnect the utility stick from the camera arm.  

8.4 If the lift assembly is up, it will be necessary to place the fixture into the approximate guide tube position. To remove the lift, loosen the draw bolt using a 1/4" nut driver. You may now slide the lift assembly away from the secondary pivot and remove it through the manway. Once the lift assembly has been removed, fold the fixture back up over the trunk.  

8.5 Release the lower latch (on the right side of the trunk) and remove the camera arm from the steam generator.  

NOTE: The primary and secondary rotation assemblies may be rotated manually in the event of a failure. If sufficient physical.  pressure is applied to either the primary pivot (which rotates the pole) or secondary pivot (which rotates the arm), the clutches will slip and allow free rotationzotthe pivot receiving the force.
SP-1240 Rev.0 
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1.0 OBJECTIVE: 

Eddy current examination of steam generator tubing is 
performed to assess the reactor coolant pressure boundary 
integrity. The results of this examination are 
permanently recorded and used for comparison with +he 
results of past and/or subsequent steam generator tubing 

---inspections-. The eddy current equipment operator is 
responsible for proper equipment interconnection 
equipment setup and collection of eddy current data. The 
shift supervisor will provide additional technical support 
during all these activities.  

2.0 SCOPE: 

This procedure, when used in accordance with the eddy 
current system setup and calibration parameters 
established in the specific appendices, meets the intent 
of the requirements of the USNRC Regulatory Guide 1.83 
Inservice Inspection of PWR Steam Generator Tubes, 
Revision 1, dated July, 1975 and the ASME Boiler and 
Pressure Vessel Code, Section XI Rules for Inservice 
Inspection of Nuclear Power Plant Components, 1986 
Edition.  

3.0 REFERENCES: 

3.1 ABB Combustion Engineering Nuclear Services, 
Quality Assurance Manual (QAM-100).  

3.2 ABB Combustion Engineering Nuclear Power, Quality 
Assurance Procedure Manual (QAM-101).  

3.3 Zetec DDA-4 System Operating Guideline.  

3.4 Zetec Eddynet Acquisition Operation Guideline.  

3.5 Zetec Operating Guide to System Disc 200/300 Series, 
Edition 18.7, latest revision.  

3.6 Procedure for control of Eddy Current Data for use 
with Multiforth or EDDYNET Acquisition Systems, ROB
410-006, latest revision.  

3.7 ASME Code Case N-401-1; Use of Digital Equipment.  

3.8 Eddy Current Data Analysis Procedure Evaluation of 
Westinghouse Steam Generator Tubing, ROB-410-005, 
latest revision.  
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4.0 PERSONNEL REQUIREMENTS: 

ABB Combustion Engineering (ABB-CE) personnel shall be 
certified in accordance with ABB Combustion Engineering 
Procedure QAP 2.4 contained in Reference 3.2. If 
examiners are supplied by the purchaser, the purchaser 
will be responsible for their certification. In the event 
ABB-CE utilizes a subcontractor, ABB-CE will be 
-responsible for certification either by examination to the 
requirements of QAP 2.4 or by auditing and accepting the 
subcontractor(s) written practice.  

4.1 A Level I may perform specific calibrations and 
specific tests according to written instructions 
(procedure), and record the results. He shall 
receive the necessary guidance or supervision from a 
certified ET Level II or III.  

4.2 A Level I trainee shall work with a certified 
individual (minimum Level I) while operating the 
eddy current test equipment (i.e. MIZ-18A).  

4.3 The initial equipment set-up at the start of the 
test program shall be verified by a certified ET 
Level II or III.  

4.4 The evaluation of the results of the eddy current 
examination must be conducted by a Data Analyst 
qualified to at least ET Level II with specific 
training for the evaluation of data from 
nonferromagnetic steam generator tubing.  

5.0 PRECAUTIONS AND PREREQUISITES: 

5.1 It is expected that very high levels of radiation 
may be encountered inside and adjacent to the 
primary head of the steam generators. Utmost care 
shall be taken in the setup and performance of the 
examination to minimize personnel exposure to 
ionizing radiation and radioactive contamination.  

5.2 Personnel engaged in the eddy current examination 
program shall be indoctrinated in the radiation 
protection rules, guidelines, protective clothing 
and equipment requirements in effect at the plant 
site as required.  

5.3 The eddy current test equipment shall be set up in 
an area designated by the ABB-CE Shift Supervisor 
and approved by site personnel. All equipment set
ups will be at the direction of the ABB-CE Shift 
Supervisor or his designee. Figure 1 is an example 
of a typical ECT equipment set-up.  
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5.3.1 If the Remote Data Acquisition and Analysis 
Trailer (RDAAT) is utilized, all data 
acquisition equipment, video equipment and 
communication equipment may be located in 
this trailer.  

5.4 The steam generator shall be open on the primary 
side, dried and ventilated in such a manner as to 

provide proper temperature and humidity for 
personnel safety and comfort, and to prevent heat 

-- and moisture damage to equipment (approximately 900 
F or less).  

5.5 The secondary side of the steam generator shall be 
cooled down to the extent that the temperature of 
the tubes and tubesheet are 120* F or less.  

5.6 Provisions must be made for personnel and equipment 
entry into and exit from the steam generator (i.e., 
ladders, scaffolds or staging, platforms, lighting 
inside and outside the steam generator, breathing 
air supply, 120 VAC electricity, etc.).  

5.7 Health Physics coverage shall be maintained at the 
steam generator during any personnel entry into the 
steam generator as required.  

5.8 The Eddy Current Examination Sheets (Exhibit A) 
shall list all the tubes that are to be inspected.  
The Eddy Current Test Operator shall initial and 
date the sheet after each tube inspection. If a 
tube cannot be inspected (or only partially tested), 
the disposition shall be noted in the comment 
section of the examination sheet, and in a message 
on the recording tape (DDA-4 system) or on the 
optical disc (Eddynet system). Data control is 
maintained in accordance with Reference 3.6 or as 
applicable.  

5.9 All examination/inspection forms, records, and 
examination sheets shall be dated and signed where 
required. 'NA' shall be written or typed in all 
blanks that are not applicable to the document.  
Black ink is required and the use of 'white out' or 
correction fluid is forbidden. Changes will be 
single lined through, initialed and dated indicating 
no further action was taken.  

5.10 A communication system shall be set up between the 

Eddy Current Instrument Operator, the steam 
generator platform, and health physics personnel 
(containment).  
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5.11 The primary piping nozzle openings shall have been 
secured by the installation of a barrier prior to 
installing ECT equipment in the steam generator.  

6.0 CALIBRATION STANDARDS: 

6.1 The calibration standard shall be fabricated from a 
length of tubing of the same alloy, nominal outside 
diameter, and nominal wall thickness as that in the 
steam generator. It may also contain secondary side 
features such as carbon steel support rings, copper 
rings, and other features as needed to provide 
signals for subsequent multi-parameter frequency 
mixing by the data analyst. Fabrication of the 
calibration standards shall meet the requirements 
given in Article IV-3000 of ASME Boiler and Pressure 
Vessel Code, Section XI.  

6.2 Documentation shall include an as-built drawing of 
the calibration standard, a mill test report, serial 
number and manufacturer's heat treat number for tube 
material used in the calibration standard.  

6.3 The ASME calibration standard shall typically 
contain the following artificial discontinuities as 
a minimum, but other designs may be used as required 
for specific applications. See Figure 2 for a 
typical standard. Use as-built drawing of actual 
standard for specific details.  

0. o<= 7 
6.3.1 Single hole drilled 100% through wall T_844 

in. diameter.  

6.3.2 Flat-bottomed drill hole 5/64 in. diameter x 
80% through from the outer tube wall surface.  

6.3.3 Flat-bottomed drill hole 7/64 in. diameter x 
60% through from the outer tube wall surface.  

6.3.4 Flat-bottomed drill hole 3/16 in. diameter x 
40% through from the outer tube wall surface.  

6.3.5 Four flat-bottomed drill hole 3/16 in.  
diameter, spaced 90 deg. apart around the 
tube circumference, 20% through from the 
outer tube wall surface.  

6.3.6 1/16 in. wide 360 deg. circumferential 
groove. 20% through from the inner tube wall 
surrace.  

6.3.7 1/8 in. wide 360 degrees circumferential 
groove. 10% through from the outer tube wall 
surface.  

SP-1240 Rev.0 Page 37 of 105



Attachment 8.3 
Page 9 of 39 

PROCEDURE NO.: ROB-410-004 
REVISION NO.: 5 
PAGE: 8 OF 36 

6.3.8 Carbon steel ring, simulated support plate.  

6.4 Other special calibration standards (when used) 
shall contain a variety of notches, holes and 
grooves for calibration of special setups such as 
high resolution bobbin and rotating probes.  

7.0 EQUIPMENT: 

All eddy current test equipment provided by ABB Combustion 
--- Engineering-shall be certified to be equivalent or exceed 

the applicable requirements of the ASME Code, Section XI, 
Appendix IV, paragraph IV-3100, with Code Case N-401 
addressing the use of digital examination equipment. ABB 
Combustion Engineering may utilize equipment provided by 
subcontractors that is certified to the above 
requirements. Documentation of calibration will be 
provided prior to the start of the inspection. A typical 
equipment list is provided below.  

7.1 HP 9836A Computer or equivalent with MIZ-18A Data 
Acquisition System Disks (latest revision) and a 
supply of 5-1/4" floppy disks or equivalent. (DDA-4 
Acquisition Only) 

7.2 HP Server Work Station 400 or 700 series computer or 
equivalent with hard drive, Eddynet Acquisition 
Installation Disc and Eddynet Acquisition Module.  
(Eddynet Acquisition Only) 

7.3 Data Cartridge Recorder HCD-757 or equivalent and a 
supply of preformatted magnetic recording tape 
cassettes. (DDA-4 Acquisition Only) 

7.4 Optical Disc Drive HP model 650/A or equivalent and 
a supply of properly formatted optical disks.  
(Eddynet Acquisition Only) 

7.5 MIZ-18A Remote Data Acquisition Unit. Certificate 
of Calibration required.  

7.6 HPIB Interface Box. (DDA-4 Acquisition Only) 

7.7 LAN Interface Box. (Eddynet Acquisition only) 

7.8 Eddy Current test/reference probes. See appropriate 
appendix for probe size and type.  

7.9 Remote controlled manipulator (optional), eg. SM-4, 
SM-10, Genesis.  

7.10 Mechanical probe pusher and flexible probe guide 
material (optional).  

SP-1240 Rev.0 
Page 38 of 105



Attachment 8.3 
Page 10 of 37 

PROCEDURE NO.: ROB-410-004 
REVISION NO.: 5 
PAGE: 9 OF 36 

7.11 A calibration and reference standard (hand held or 
in-line).  

7.12 Eddy Current Examination Sheets.  

7.13 Closed circuit television system.  

7.14 Communication system.  

8.0 EQUIPMENT SETUP: 

8.1 Satisfy applicable requirements specified in Section 
5.0 (Precautions and Prerequisites).  

8.2 Set up communications between steam generator 
platform and data station as required.  

8.3 Install the remote manipulator into the steam 
generator primary head as required.  

8.4 Attach guide tube with flexible guide material 
between remote manipulator and the probe driver.  

8.5 Interconnect the acquisition system as shown in 
Figures 1 and 3 described as follows: (DDA-4 
Acquisition Only) 

8.5.1 Connect the General Purpose Input Output 
(GPIO) interface card on the Acquisition 
Computer System (ACS) (address 12] to the 
Data Cartridge Recorder with an appropriate 
cable. (When duplicating tapes, connect a 
second GPIO Interface Card at address 11 for 
the duplicate) 

8.5.2 Connect the acquisition computer system (ACS) 
to the ACS/RDAU interface (HPIB or equiv.) 
with an appropriate cable.  

8.5.3 Connect the ACS/RDAU Interface to the RDAU 
remote Unit with the desired lengths (500' to 
1000' typical) of cable(s). The appropriate 
(IEEE-488 type) connector of the RDAU should 
be used. Interconnect the probe controller 
to the RDAU if the automated (Zetec 4D) probe 
pusher is used.  

8.5.4 An appropriate probe splitter/adaptor 
connected to the PROBE connector on the RDAU 
is used to adapt the test probe to the RDAU.  

8.6 Interconnect the acquisition system as shown in 
Figure 1 and 4 described as follows: (Eddynet 
Acquisition Only) 
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8.6.1 Connect the monitor to the rear of the system 
processing unit (SPU) by using the 
appropriate cable and attaching it to the 
video card on the SPU.  

8.6.2 Connect the mouse to the keyboard, then 
connect the keyboard to the SPU with the 
appropriate cable.  

8.6.3 Connect the Eddynet Acquisition Module.  

8.6.4 Connect the hard drive to the SPU with the 
small computer systems interface (SCSI).  
cable. (Required if the hard drive is 
separate from the SPU) 

8.6.5 Connect the Optical Disc Drive to the SCSI 
interface card on the SPU with the SCSI 
cables. The SCSI bus must be terminated by 
placing a terminator at the appropriate 
location.  

8.6.6 Connect the Local Area Network (LAN) 
connector on the rear of the SPU to the LAN 
Interface Box with desired lengths (500 ft.  
or 1000 ft. typical) of approved LAN 
interconnecting BNC-BNC cables. (RG-58/U 
type or equivalent) 

8.6.7 Install Termination Caps on each end of the 
LAN at appropriate locations.  

8.6.8 Connect the LAN Interface Box to the remote 
data acquisition unit (RDAU) using the 
appropriate (IEEE-488 type) connector and 
cables. Interconnect the probe pusher 
controller to the RDAU if the automated 
(Zetec 4D) probe pusher is used.  

8.6.9 An appropriate probe splitter/adaptor 
connected to the probe connector on the RDAU 
is used to adapt the test probe to the RDAU.  

8.6.10 If data is to be spooled from the acquisition 
station to the analysis station, use 
appropriate LAN cable or Fibre-Optics cable 
to interconnect both systems.  

8.7 Should absolute data be desired, the probe 
splitter/adaptor must have at least two probes; one 
probe attached to the connector labeled 'probe' and 
one probe attached to the connector labeled 'ref'.  
The reference probe shall be placed in a reference 
tube. Ten foot extension cables or longer may be 
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used as required.  

9.0 EQUIPMENT OPERATION AND CALIBRATION: 

The following will describe the typical equipment 
calibration sequence with the specific calibration 
technique requirements described in Appendix A thru C.  
The appropriate Appendix will be selected based on the 
particular type of inspection. The operator will be 
provided written instruction by the shift supervisor with 
the issue of a completed "Set Up Instruction" Form. See 
Exhibit B.  

9.1 Zetec DDA-4 Data Acquisition System.  

9.1.1 Load data acquisition software into the right 
disk drive and a blank diskette into left 
disk drive.  

9.1.2 Turn power on. Turn display intensity to 
maximum.  

9.1.3 The system will prompt the user into the set 
clock and date mode. Also load the data 
cartridge into the data cartridge recorder.  

9.1.4 Set all appropriate time and date settings.  
Use 24 hour mode if available.  

9.1.5 Initialize (format) the blank diskette. (If 
not previously initialized).  

9.1.6 Insure the disk backup (left drive) is 
enabled through user-selectable menu options.  

9.1.7 Change the acquisition setup parameters to 
the appropriate settings for the 
identification of system variables. e.g; S/G 
designator, Row and Line designators, printer 
enable, printer type, etc.  

9.1.8 Configure system frequencies and operating 
modes (absolute or differential) as required 
by the appropriate appendix as directed by 
the shift supervisor. Be sure to set the 
configuration for MIZ-18 or MIZ-18A as 
required, and input the appropriate samples 
rate. Changes to the test frequencies, 
sampling rate and probe pusher speed may be 
accomplished through the initiation of the 
Set Up Instruction Form (Exhibit B).  

9.1.9 Pull the probe through the calibration 
standard and adjust spans and rotations for 
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all channels as described in the appendix 
utilized in para. 9.1.8.  

NOTE: If utilizing the Zetec 4D probe pusher 
(or equivalent) the appropriate menu options 
should be selected. Be sure to check the 
setup menu options to insure proper pull 
speeds, rotation speeds, etc.  

9.1.10 Complete the summary with the following plant 
- specific information supplied by the shift 

supervisor and by documenting the equipment 
being utilized.  

Owner Calibration Standard 
Plant and Unit No. S/N(S) 
Date Procedure/Revision No.  

Component ID & Side ET Operator Name/Cert.  
Recording Tape No. Level 
or equivalent) Company Affiliation 
Computer S/N Tubing Size 
Probe ID, Size and RDAU S/N 
Length Length of Cables (as 

required) 

NOTE: (DDA-4 system only) When completing 
the line item 'plant', identify by initials 
only. The Plant field should include an 
abbreviated owner/plant designation and DD
WXYY (DD is for Data Disk with the W 
representing the S/G designation (A,B), X 
representing the Hot (H) or Cold (C) side, 
the YY representing the tape number.  
EXAMPLE: HBR DD-AHO1 

When completing the line 'ET Operator Name' 
/use the operator's last name followed by the 
/operator's initials. EXAMPLE: Jones JR 
For consistency, no punctuation should be 
used.  

9.1.11 Record data from the calibration standard 
onto the data cartridge (or equivalent) at 
the speed required for the examination as 
defined in the applicable appendix.  

9.1.12 Complete the eddy current calibration sheet 
and cartridge label (or equivalent) recording 
the appropriate information and calibration 
time (See Exhibit C & D).  

9.2 Zetec Eddynet Data Acquisition System 
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NOTE: HP-UX and EDDYNET files must be installed on 
the system hard drive before starting eddynet 
data acquisition. Refer to the appropriate 
Zetec operation guidelines for installation 
instructions.  

9.2.1 Power up the CPU in attended mode and select 
the appropriate bootable system code number 
(eg. 1h). The login: prompt will appear.  

- 9.2.2 If data is to be spooled from the acquisition 
station to the analysis station via a LAN 
cable it will be necessary for the server 
stations at both locations to recognize each 
other. This can be accomplished when the 
analysis server or the acquisition server are 
brought up in the attended mode. Both 
analysis and acquisition servers need to do 
this procedure, either one first, with the 
server selecting the bootable system on the 
hard disc drive by typing the appropriate 
bootable system code (ie. 1H, 2H etc.).  

Other server stations which need to recognize 
and share information with the acquisition 
system (excluding clustered workstation 
nodes) should also be brought up in this 
manner, one at a time. Other methods which 
acccomplish this same procedure are 
acceptable.  

9.2.3 Insert the optical storage disc into the 
optical disc drive. Insure that the optical 
storage disc is not write protected.  

9.2.4 Enter the X-Windows environment. (At the 
console login: prompt, type USER1 [Return]).  

9.2.5 With the mouse, open a new window by clicking 
and dragging the left button.  

9.2.6 Next type su (Return] at the $ prompt to 
become a super user. At the # prompt, type 
cd/ [Return] followed by cd admascripts 
[Return] to enter the admscripts directory.  

9.2.7 Type ./adwin & [Return] to start the mount 
widget. Using the mouse, click on MOUNT 
DEVICE to bring up the optical drive mounting 
widget.  

9.2.8 Choose the scsi device and rod number to be 
mounted by clicking in the appropriate boxes.  
(Example: scsil50100 rodl) 
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9.2.9 Click on MOUNT R/N.  

9.2.10 Exit the mount widget and iconify the 
ad-win widget.  

9.2.11 Change to the MIZ18 directory. In the X11 
window at the # prompt, type cd/MIZla 
(Return).  

9.2.12 Establish contact to the LAN Interface Hub by 
- typing ./acquire X & (Return). The 'X' 
represents the serial number of the LAN 
interface hub which is on the back of the hub 
unit (eg. 4, 5, 6 etc.).  

9.2.13 The Main Screen contains several boxes which 
when clicked on perform various functions.  
These include: Process Channels, Message 
Form, Summary Form, Zoom, Refresh, Next-Last 
Tube, Start Acquiring, File Functions, System 
Config and Print-FF Screen. Refer to the 
appropriate Zetec Operation Guidelines for 
information on using these functions.  

9.2.14 Follow steps in paragraph 9.1.7 through 
9.1.12.  

NOTE: When completing the summary 
information in step 9.1.10, specific 
information on labeling optical disks 
and reporting CAL groups will be 
provided by cognizant data management 
personnel prior to starting data 
acquisition.  

10.0 PROBE SPEED VERIFICATION: 

10.1 Insert the probe into the tube to a known position.  

10.2 Retract the probe at test speed with acquisition 
system on, but not recording to the data storage 
device.  

10.3 Use the applicable steam generator drawing 
dimensions for the distance between tube support 
structures.  

10.4 Determine the travel time for the probe between two 
desired tube support structures using the strip 
chart display on the acquisition system (marked at 1 
second intervals).  

10.5 Probe speed shall not exceed 24 in./sec. Probe 
speed should be adjusted to approximately 12 

SP-1240 Rev.0 
Page 44 of 105



Attachment 8.3 
Page 16 of 37 

PROCEDURE NO.: ROB-410-004 
REVISION NO.: 5 
PAGE: 15 OF 36 

in./sec. for testing row 1 and row 2 tubes, or as 
required by the appendix utilized in paragraph 
9.1.8.  

11.0 CALIBRATION VERIFICATION: (Span and Rotation Settings) 

A calibration check must be recorded at the following 
intervals: 

il.1 Within 4 hours of the previous calibration check.  

11.2 At the beginning and end of each data cartridge 
recording tape (DDA-4 system) or calibration group, 
when recording data to an optical disk. (Eddynet 
System) 

11.3 Whenever test components are changed, loss of power, 
malfunction is suspected, or the operator deems it 
necessary.  

11.4 The shift supervisor or a designee shall initial the 
appropriate section of the eddy current calibration 
sheet verifying compliance of calibration.  

11.5 If a discrepancy in calibration should occur in 
Section 11.1 - 11.3 the shift supervisor or an eddy 
current Level II or III shall identify the 
discrepant condition on the eddy current calibration 
sheet. The ECT Level III shall initial indicating 
acceptance of the disposition.  

11.6 In the event that calibrations cannot be performed 
because of building evacuations, equipment 
malfunctions, etc., a calibration shall be made upon 
reentry or repair/replacement and will suffice as 
the four hour calibration.  

NOTE: If discrepancies are found with the 
calibration as defined above, re-calibration will be 
required. The re-calibration information shall be 
forwarded to the data analyst(s). The Data Analyst 
shall determine which tubes, if any, shall be 
reinspected.  

12.0 EXAMINATION: 

12.1 Position the manipulator at the location of the 
first tube.  

12.2 Activate the acquisition computer system.  

12.3 Properly identify tube location on the acquisition 
system.  
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12.4 Insert the probe into the tube to the desired 
elevation as defined by the Eddy Current Examination 
Sheets.  

12.5 Retract the probe while recording the entire length 
of tube to be inspected on tape or equivalent 
recording medium. Take special care not to start 

the probe retraction or stop the data recording 
device too quickly (this may result in an incomplete 
examination). See the appropriate operating 
guidelines for details of operation (DDA-4 or 

Eddynet).  

12.6 Insure the tubes to be tested are indicated as 
completed on the Eddy Current Examination Sheet. If 
a tube or portion of a tube is not inspectable, note 
any apparent cause on the Eddy Current Examination 
Sheet and on the acquisition system message area.  

The message area should be used to note any 
conditions which may arise, such as incomplete or 
obstructed tubes, tubes which are unreachable, 
operator changes, probe changes, etc. Keep messages 
to a minimum.  

12.7 Position the probe at the next tube to be examined.  

12.8 Repeat paragraph 12.3 through 12.7 for each tube to 
be examined.  

13.0 OPERATING PRACTICES: 

13.1 The acquisition system has a message capability that 
is provided for recording information about the 
testing. Notations such as operator changes, probe 
changes and other description of testing should be 
included. (see 12.6) 

13.2 During the examinations, cycling through the 
channels during data collection is recommended to 
ensure proper operation of all coils. This should 
be done in the review mode occasionally to ensure 
the quality of the data being recorded. Extreme 
care must be exercised when utilizing the review 
mode. Improper use of the review mode could cause a 
loss of data.  

13.3 Care should be taken to ensure similar probes are 
used as reference probes to avoid an impedance 
mismatch.  

13.4 The data cartridges shall be labeled appropriately 
utilizing the data cartridge label (Exhibit D).  
These shall be attached to the data cartridge 
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container and cartridge respectively. (DDA-4 System) 

13.5 The optical disks shall be labeled as directed by 
the cognizant data management personnel. (Eddynet 
System) 

13.6 The S/G identification system will be a two digit 
number with the first digit indicating the S/G and 
the second digit indicating the inlet or outlet side 
of the generator eq. S/G 11 = S/G #A on the inlet 
side eq. S/G 20 = S/G #B on the outlet side, etc.  

13.7 The row and line numbers shall be set to Row 999 Lin 
999 for all calibration checks.  

13.8 Typically whenever a calibration is required, three 
calibration pulls are recorded. Certain tests (eg.  
MRPC), may not require three calibration pulls due 
to factors, such as, radiation dose to platform 
worker, etc.  

14.0 MANIPULATOR POSITION VERIFICATION: 

14.1 Position verification shall be done upon the 
installation of the remote fixture and before 
relocation of the fixture in the generator.  
Verification for tube locations shall be recorded on 
examination sheets similar to Exhibit A. The 
position of the fixture shall be verified by sending 
the fixture to a known location in the generator.  
Once the operator has visually verified the correct 
tube location with the fixture camera (or with the 
tube sheet camera) and the computer read-out, an 
entry shall be made on the Examination Sheet (See 
Exhibit A). Verifications need only be made at 
required verifications points (see 14.2).  

14.2 Positio/n verification is required: 

a. Prior to eddy current work in the generator.  
b. Upon concluding eddy current work in the 

generator.  

14.3 Position verification is recommended: 

a. At the beginning or end of an eddy current 
examination sheet.  

b. When returning to the tube sheet after lowering 
the arm to the manway.  

c. When 'breaking the arm' to the opposite side of 
the plenum.  

d. Whenever the operator has doubt of the tube 
location.  
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NOTE: Position verifications are entered on the 
examination sheet(s). Care should be taken to 
insure operator knowledge of verification points 
when there is an operator change, shift change, or 
other similar situations.  

14.4 In the instance where the location has been 
incorrectly identified and a position verification 
cannot be made from the last tube tested, all tubes 
tested from the last position verification recorded 
on the examination sheet must be reexamined.  

15.0 RECORDING CRITERIA: 

15.1 All data from the examination shall be recorded on 
the appropriate recording medium. The recording 
medium will contain at a minimum the information 
defined in paragraph 9.1.10.  

16.0 EVALUATION: 

16.1 The data analysis shall be conducted in accordance 
with Reference 3.8.  

17.0 REPORTING CRITERIA: 

The report of the inspection results supplied to the 
customer will contain the following at a minimum.  

17.1 All detectable tube wall degradations.  

17.2 All detectable tube dents known to obstruct probe 
passage.  

17.3 Any detectable loose part indication 

17.4 Any additional conditions that the data analyst 
deems necessary.  
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FIGURE 1 

TYPICAL EDDY CURRENT TEST EQUIPMENT SET-UP DIAGRAM 
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FIGURE 2 

TYPICAL ASME CALIBRATION STANDARD 
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FIGURE 3 

TYPICAL MIZ-18A INTERCONNECTION SCHEMATIC 
(DDA-4 SYSTEM) 
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FIGURE 4 

TYPICAL MIZ-18A INTERCONNECTION SCHEMATIC 
(EDDYNET SYSTEM) 
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EXHIBIT A 

TYPICAL EDDY CURRENT EXAMINATION SHEET 
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EXHIBIT B 

TYPICAL SET UP INSTRUCTION FORM 
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EXHIBIT C 

TYPICAL EDDY CURRENT CALIBRATION SHEET 
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EXHIBIT D 

TYPICAL DATA CARTRIDGE MARKING LABEL 
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EXHIBIT E 

MIZ-18A CONFIGURATION FOR BOBBIN PROBE 

flIZ-tea COWIGLSTIGH 
HUMERs I SOWits p Ss 00 

FREU EQUENCE PACE CIAEL SELECT 

COIL COIL COIL COIL COIL COGI -QL COIL * FREQUENCY 4 . .  
1 2 ) 4 $.6 7 

1 se km I 

3 1g0 kHz 

: z W 

SP-1240 Rev.0 
Page 57 of 105



Attachment 8.3 
Page 29 of 37 

PROCEDURE NO.: ROB-410-004 
REVISION NO.: 5 
PAGE: 28 OF 36 

EXHIBIT F 

MIZ-3.8A CONFIGURATION FOR ROTATING PROBE 
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EXHIBIT G 

ROTATING PROBE CALIBRATION INFORMATION 
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EXHIBIT H 

ROTATING PROBE SLIP RING INFORMATION 

60% O.D. flaw clearly evident above slip ring noise 
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EXHIBIT I 

ROTATING PROBE PULSE INFORMATION 
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EXHIBIT J 

MIZ-18A CONFIGURATION FOR HIGH RESOLUTION BOBBIN PROBE 
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APPENDIX A 

BOBBIN COIL TEST PARAMETERS 

Tubing 

A. O.D. - 0.875" 
B. Wall - 0.050" Nominal 
C. Material - Inconel 600 

II. Test Frequencies 

Channel 1 - 400 KHz Differential and Absolute 
Channel 2 - 100 KHz Differential and Absolute 
Channel-3 - 600 KHz Differential and Absolute 
Channel 4 - 10 KHz Differential and Absolute 
Sample rate of 800 samples/second 

III. Mixes 

Mix 1 - 400/100 Tube Support Suppression 
Additional Mixes as required 

IV. Probes - Typical 

Normal Bobbin Program - A720 - A680 M/ULC, SF/RM, or as 
required.  

V. Probe Speed Shall Not Exceed 24 Inches Per Second 

The above frequencies, mixes and probe requirements may be 
modified through initiation of Exhibit B by the cognizant ECT 
Level III.  

The following conventions shall be used during data collection: 

1. The rotation of all frequencies shall be the such that the 
100% through wall hole is at 400 and differential channels 
form starting down and to the right, absolute channels form up and to the left.  

2. Spans of differential channels shall be set such that the 
amplitude of the 100% through wall signal is at least 50% of 
screen height. Spans of absolute channels shall be set such 
that the tube support is not saturated and can be seen.  

3. Data Analyst will determine if tubes need to be retested.  

SP-1240 Rev.0 Page 63 of 105



Attachment 8.3 

PROCEDURE NO.: R cO7 
REVISION NO.: 5 
PAGE: 34 OF 36 

APPENDIX B 

ROTATING PANCAKE COIL TEST 

This examination employs a surface riding pancake coil which is 
rotated as it traverses the tube axis producing a helical scan.  
Flaw depths can be evaluated using a phase delay or amplitude 
curve and the indication topography presented in C-Span graphics.  

A. Set-up 

1) Establish the test configuration as per Exhibit F.  

2) Set the multiplex rate to 400 samples per second.  

3) Initialize the MIZ-18A to a 4D probe pusher and-the 
transmission in low gear.  

4) Set the probe pusher reverse speed to 0.2 inches per 
second.  

5) Set the probe head rotation speed to nominal 300 rpm.  

6) Select lissajous presentation and strip chart 
presentations as instructed by the cognizant shift 
supervisor or ECT Level III.  

NOTE: The above test frequencies, sampling rate and 
probe pusher speed may be modified through 
initiation of Exhibit B by the cognizant ECT Level 
III.  

B. Calibration 

1) If using a new probe wand, turn on the probe rotator and 
allow the slip ring assembly to wear in. This process 
takes approximately 5 to 10 minutes.  

2) Withdraw the probe through the ASME standard including the 
tube support ring.  

3) Null the instrument in a non-defective area of the 
calibration standard.  

4) Place the 60% ASME flaw in the display window.  

5) Adjust the.phases and spans of Coil 1 for Frequencies 1, 
2, 3 and 4 such that with probe motion horizontal the 
response from the 60% ASME flaw is up with a span of 4 
screen divisions (Exhibit G).  
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Note: When using 3 coil MRPC probe repeat step 5 for 
coil 3 and coil 5.  

6) Place the 60% O.D. flaw in the display window. This 
signal should be clearly evident above slip ring noise and 
-hould resemble Exhibit H. If not, replace either the 
.ilip ring assembly or the probe wand.  

7) Adjust the phase and span of the rotation pulse signal 
such that the rotation pulses go up first at approximately 
90 degrees and the signal is just below screen saturation 
(see Exhibit I).  

8) An in-line calibration will consist of recording the MIZ
18A signals as the probe is pulled through the standard 
and support ring. This will be done at the beginning and 
end of each tape cartridge and, at a minimum, every four 
hours.  

9) Data analyst will determine if retests are necessary.  
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APPENDIX C 

HIGH RESOLUTION BOBBIN SET-UP AND CALIBRATION 

A. Set-Up 

1) In the configuration mode (Exhibit J), set frequency I at 
400 KHz, frequency 2 at 270 KHz, frequency 3 at 100 KHz 
and frequency 4 at 600 KHz.  

2) Coils 1, 3, 5 and 7 should be turned on for all 4 
frequencies.  

3) Test sampling rate is to be set at 400 points per second.  

4) Adjust probe pusher speed such the test pull speed is 
approximately 6 inches per second.  

NOTE: The above test frequencies, sampling rate and 
probe pusher speed may be modified through 
initiation of Exhibit B by the cognizant ECT Level 
III.  

B. Calibration 

1) Calibrate each coil using the ASME Standard on the pull.  

2) Record signals of all ASME flaws and support ring for each 
coil.  

3) Nulling is to take place in nominal defect for tubing.  

4) An in-line calibration will consist of recording the MIZ
18A signals as the probe is pulled through standard and 
support ring for each of the four (4) coils. The 
calibration standard should be rotated approximately 90* 
to insure maximum response for each of the four (4) coils.  
This will be done at the beginning and end of each tape 
cartridge and, at a minimum, every four hours.  

5) Probe motion should be set horizontal and the signal 
response from the O.D. grove should be approximately three 
screen divisions.  

6) If the equipment is found to be out of calibration, it 
shall be recalibrated and noted as such on the calibration 
sheet.  

7) Data analyst will determine if retest is necessary.  
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1.0 OBJECTIVE 

This procedure will establish a set of guidelines to be utilized by the eddy current Data Analyst with the intent of providing a consistent method for reporting the eddy current results. THIS PROCEDURE IS NOT INTENDED TO BE UTILIZED BY AN INDIVIDUAL WHO HAS NOT HAD PROPER TRAINING IN THE EVALUATION OF EDDY CURRENT DATA. This procedure may be superseded in its entirety or in part by client specific analysis guidelines.  

2.0 REFERENCES 

2.1 ABB/Combustion Engineering Nuclear Power Quality Assurance Manual.  

2.2 ABB/Combustion Engineering Nuclear Power Businesses, Nuclear Quality Assurance Manual.  
2.3 Zetec DDA-4 System Operating Guideline.  

2.4 Procedure for the control of Eddy Current examination data for the personal computer (PC) Data Base System, ROB-410-006, latest revision.  
2.5 Procedure for multifrequency eddy current examination of nonferromagnetic steam generator 

tubing using MIZ-18A equipment, ROB-410-004, latest revision.  

2.6 ASME Code interpretation X1-83-18: 1980 SNT-TC-1A vs. 1975 SNT-TC-1A Certification.  
2.7 HP-UX/Zetec Eddynet System Operating Guide, latest revision.  

2.8 ASME Code Case N-401-1, use of digital equipment.  

3.0 PERSONNEL REQUIREMENTS 

3.1 The evaluation of the results of the eddy current examination must be conducted by a Data Analyst qualified to at least ET Level it with specific training for the evaluation of data from nonferromagnetic steam generator tubing.  

3.2 Each person performing Data Analysis governed by this procedure shall be certified in accordance with SNT-TC-1A 1980 Edition or equivalent. Combustion Engineering personnel shall be certified in accordance with Combustion Engineering written Procedure QAP 2.4 contained in Reference 2.1.  

If data analysts are supplied for primary or secondary data review by the purchaser, the purchaser will be responsible for their certification. In the instance when C-E utilized a subcontractor for primary or secondary data review, C-E will be responsible for certification either by examination to the requirements of QAP 2.4 or by auditing and accepting the subcontractor(s) written practice.  

3.3 The Analyst shall be responsible for evaluating the data and reporting the results of the examination.  

3.4 The independent data analyst (if used) shall be responsible for evaluating the data provided by the data controller.  
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4.0 EQUIPMENT 

The equipment required to analyze the eddy current examination data includes but is not limited to the following: (Interconnect as appropriate). If LAN System is used, configuration may differ.  
4.1 HP 200/300/400/700 Series Computer or equivalent.  

4.2 Zetee Analysis software or equivalent.  

4.3 Ample supply of floppy disks, optical disks or applicable media.  

4.4 Optical Disk Drive C1701A or equivalent media.  

4.5 Appropriate printer or equivalent device (optional).  

4.6 Eventide Expressway Intelligent Buffer Model WPB-109 or equivalent (optional).  
4.7 Appropriate interconnect cables, power cords and peripherals.  

5.0 AREA OF INTEREST 

The evaluation of data shall include all information recorded on storage media per the requirements of the Data Acquisition operating procedure in use or as specified by the client.  
6.0 EVALUATION OF DATA 

6.1 The data evaluation shall be conducted by viewing the lissajous pattern and the appropriate strip chart presentations on the computer screen for the entire recorded length of each tube.  Any abnormal signals will be investigated for determination of location and percent through wall dimension (% TWD) as practical. Attachment A, Client Specific Data Analysis Requirements contains specific direction for analyzing data.  

6.2 The screening frequencies utilized for the data analysis shall be the optimum defect detection frequencies for the size and wall thickness of the tubing being inspected. These frequencies will be determined by the lead data analyst and documented on Attachment A, Client Specific Data Analysis Requirements. No Field Change Notice (FCN) is required for additions or deletions to Attachment A. Signatures by the ET Level III and the client representative will represent concurrence of the specific requirements.  

NOTE: As work progresses, Attachment A's shall be completed as required. The revision number shall be changed in the appropriate section of the Attachment A form.  
6.3 If the Analyst determines that a condition exists that precludes accurate data analysis, the analyst will submit a list of tubes that have been affected by this condition and those tubes may be retested if required.  

6.4 Interpretation of test results shall be conducted by certified eddy current data analysts. Test results are interpreted using calibration curves generated from information obtained by passing a test probe through a calibration standard manufactured from a piece of material of the same alloy, nominal outside diameter and nominal wall thickness as the tihinn in the tem 
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generator containing known, machined, or natural discontinuities ranging from 100% through wall to 20% through wall from the O.D. or as required. Typical calibration standard shown in Figure 2.  

6.5 The data shall be analyzed using any or all the recorded information necessary to determine the nature and severity of all detectable indications, as required.  

6.6 All indications analyzed will be categorized using the recommended DDA-4 Notation. These codes are inclusive, but shall not be limited to the listing located in Figure 3.  
6.7 When the signal of interest is interfered with by a support structure, sludge, dent, noise, or other unwanted responses, a multi-frequency mix may be used to aid in evaluation of the signal. These indications will be evaluated using the appropriate sizing frequency and mixes as needed.  

6.8 When the signal of interest is interfered with by a support structure, noise, or other indications, including signals of very low voltage, one or more of the following techniques may be utilized to improve the accuracy of classification and sizing.  

6.8.1 Other frequencies 
6.8.2 Mixes 
6.8.3 Special techniques 

6.8.3.1 Rotating Eddy Current Probes 
6.8.3.2 Magnetic Bias Probes 
6.8.3.3 8 x 1 Probes 
6.8.3.4 Ultrasonic Inspection 
6.8.3.5 D Coils or Segment Bobbin Coil Probes 6.8.3.6 Other 

NOTE: Free span flaw like indications, regardless of amplitude or phase angle, should be subjected to the above signal enhancing techniques. There will be no voltage or phase threshold for flaw like indication quantification.  

7.0 SIGNAL FORMATION 

The initial direction of the signal forn ion supplies important information about the indication type to the data analyst. Signal formation may be determined by strip chart recordings or by CRT display.  Signal phase must be set to a known standard prior to initiation of the data analysis.  

7.1 Relevant indications in the differential mode shall be phased such that known flaws in the calibration standard form (negative) initially. Relevant absolute signals shall be phased such that flaws in the calibration standard form upward (positive) initially.  

7.2 Non-relevant indications in the differential mode will normally form upward (positive) initially.  Non-relevant indications in the absolute mode will normally form downward (negative) initially.  
7.3 The data analyst shall be cognizant of the fact that a real flaw (relevant indication) will have appropriate phase and voltage correlation at various frequencies. However no voltage or phase threshold should be used to disqualify an indication from further evaluation.  
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8.0 PHASE ANGLE MEASUREMENTS 

8.1 All phase angle measurements will be compared to the relevant calibration curve to determine percent through wall, utilizing a 3 point fit curve. This curve shall be constructed utilizing the as-built dimension of the calibration standard and actual phase angle or amplitude data obtained from passing the test probe through the calibration standard. (See Figure 4 for a typical curve). The 4.1 curve supplied with the DDA-4 Data Analysis Software will only be utilized if specified in the Customer Specific Data Analysis Requirements.  

8.2 Phase angle of an indication must be determined by the proper selection of angle points.  
8.3 Indications that return to calibration point (null point) and have a definite straight line transition between peaks shall be called from straight line peaks. Figure 5.  

8.4 Any indication that deviates from the calibration point (null point) shall be 'called from amplitude peak to peak points. Figure 5.  

9.0 SIZING MEASUREMENTS 

9.1 The "set-volts' sizing capability of the DDA-4 should be set to 5.00 volts peak-to-peak on the calibration standard 20% flat bottom hole at 400 kHL This voltage should then be saved and stored to all other channels.  

9.2 The lower the frequency, the more the signal penetration, but the smaller the phase separation.  Therefore, the lower frequencies are mainly used for detection not sizing. Low frequencies may be used for sludge, loose parts detection, etc.  

10.0 AXIAL POSITION LOCATION 

All indications representing tube wall degradation shall be recorded with reference to a known structure, i.e., tube support plates, tubesheets, anti-vibration bars.  

10.1 Determine from as-built drawing, (preferred) design drawings or client supplied information the actual distance between support members.  

10.2 Calibrate the DDA-4 axial position indicator as described in the System Operating Guideline.  
10.3 TSP (tube support plate) reference locations shall be conducted using the center of the support as the zero (0) reference point.  

10.4 Figures 6 and 8 are examples of typical plant layout, S/G sectional views and tube sheet maps.  The client will supply the as-built drawings required for the data analyst.  
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11.0 DDA-4 FORMAT INFORMATION 

All information pertaining to DDA-4 final report format will be typically described below.  
11.1 The analysis report identification will be typically entered as directed by data management.  Parameters should be discussed and mutually agreed prior to examination.  
11.2 ThecODA4 final report headings shall be typically entered as directed by data management.  Special note should be taken for line one as this is used for specific information in the data base system.  

11.3 Data base software parameters require the generator designator to be the first digit in the 'SG6 column of the DDA-4 report. The second digit should represent the leg from which the tube is inspected. A "1" is used for the 'hot' side and a '0 for the 'cold' side. Be sure to changie the "SGO code if client specific requirements for data acquisition are different.  

11.4 All notation information of tubes shall be entered in the % column of the final report. Any tube requiring retesting shall contain the letter 'R as the first letter of the three letter code entered in the % TWD column of the DDA-4 Report as shown in Figure 3.  

11.5 Data analyst shall enter in the extent tested column of DDA-4 final report format, the area of the tube actually tested to the nearest support member actually recorded on the tape. The order of the extent tested column is determined by the direction and extent of the data recording during the data acquisition. The first S/G member noted by the data analyst will identify first on the extent tested column. The last S/G member noted by the data analyst (if utilized) will be identified second in the extent tested column (typically CTE or HTE, cold tube end, hot tube end, etc.) 

EXAMPLE: A tube being tested from the cold leg to the hot leg tube end shall be entered as CTEITE An optional extent would be CTE if the beginning location is not utilized.  

11.6 When the DDA-4 final report is completed, the data analyst(s) will sign the report. (See Figure 9).  

11.7 The analyst should verify the supplement type and revision number of the analysis supplement in the summary section of the DDA-4 report as required by supplementary guidelines.  
12.0 RE-EXAMINATIONS 

All tubes that require re-examination as a direct result of the evaluation of the data shall be identified by the data analyst. The data analyst is responsible for supplying the row/column number and an explanation for why the re-examination is requested.  

13.0 CONFIRMATION OF PLUGGABLE INDICATION 

Confirmation of tubes identified for removal from service are usually conducted after completion of the 
entire eddy current examination or as requested by the client. The intent of this confirmation examination is to verify the indication exists and the data is repeatable in the tube identified to be removed from service. Pluggable limits will be set by plant technical secflcatidf.  
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13.1 A typical procedure for accomplishing the confirmation is to supply the data acquisition 
personnel with oscillographs of the pluggable indications for visual verification. The data 
generated is normally recorded on magnetic tape but is only required at the direct request of client. If the data is recorded and the indication is verified as being correct, the data analyst shall enter the DDA-4 code of "PID' into the data base.  

132 In the event that the 'positive identificationo examination does not confirm the tube location, resolution is required. Upon completion of the resolution process, the correct tube number shall be noted and all previous data shall be corrected accordingly.  

14.0 DATA CONTROL 

The lead data management operator shall be responsible for data control of the magnetic tape, oscallographs, printouts, disks, etc. These items shall be turned over to the client upon completion of the examination. Data control shall be in compliance with procedure ROB-410-006, titled "PROCEDURE FOR CONTROL OF EDDY CURRENT DATA FOR USE WITH MULTIFORTH OR EDDYNET ACQUISITION SYSTEMS".  

15.0 RECORDING CRITERIA 

All indications evaluated.to be one of the items identified in Figure 3 recommended DDA-4 notations shall be recorded by the appropriate method. Client specific recording requirements shall augment Figure 3.  

16.0 REPORTING CRITERIA 

All reportable indications shall be reported to the client on a regular basis. The final report of the inspections results supplied to the client will contain the following at a minimum. Client reporting requirement shall augment this procedure.  

16.1 All tube wall degradations shall be reported.  

16.2 All detectable tube dents shall be evaluated.  

16.3 Any additional condition(s) or abnormalities that the data analyst deems necessary to report shall be reported.  
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NOTATION DESCRIPTION 

ADI ABSOLUTE DRIFT INDICATION 
ADR ABSOLUTE DRIFT 
APT ABSOLUTE POSIVE TRACE 
BLANK NO INDICATION (NDD) 
BLG BULGE 
CUD COPPER DEPOSIT 
DEP DEPOSIT (NON-COPPER) 
ONT DENT 
DRI DISTORTED ROLL INDICATION 
DRT DISTORTED ROLL TRANSmON 
OSI - - DISTORTED SUPPORT PLATE INDICATION oSS DISTORTED SUPPORT SIGNAL (NO INDICATION) 
OTS DISTORTED TUBESHEET SIGNAL 
DTI DISTORTED TUBESHEET INDICATION 
EXP EXPANSION 
HTM HEAT TREATMENT MARGINAL 
HTT HEAT TREATMENT 
IDC INSIDE DIAMETER CHATTER 
IDV INSIDE DIAMETER VARIATION 
INF INDICATION NOT FOUND 
LAR LEAD ANALYST REVIEW 
LPI LOOSE PART(S) WITH INDICATION NHT NO HEAT TREATMENT 
NOI NON QUANTIFIABLE INDICATION NSY NOISY TUBE 
NTE NO TUBESHEET EXPANSION 
OBS OBSTRUCTED TUBE 
OVR OVER ROLL ABOVE TOP OF TUBE SHEET (TTS) OXP OVER EXPANSION 
PHT POP-UP HEAT TREATMENT 
PID POSmVE IDENTIFICATION 
PLG PLUG 
PLP POSSIBLE LOOSE PART(S) 
PTE PARTIAL TUBESHEET EXPANSION PVN PERMEABILITY VARIATION 
RBo RETEST BAD DATA 
RFX RETEST FIXTURE 
RNC RETEST TUBE NUMBER CHECK RND RETEST NO DATA 
RPI RETEST FOR POSITIVE INDICATION RTI RETEST TUBE INCOMPLETE 
RTP RETEST TEMPLATE PLUG 
SHT STRAIGHT LEG HEAT TREATMENT 
SKR SKIP ROLLED / 
SLG SLUDGE 
SLV SLEEVE 
TMR TOP MAIN ROLL 
iPT ROW 1 PROBE POSITIVE TRACE IN ROW 1 TUBE 2PT ROW 1 PROBE POSITIVE TRACE IN ROW 2 TUBE 1ST ROW 1 PROBE SUSPECTED TRACE IN ROW 1 TUBE 2ST ROW I PROBE SUSPECTED TRACE IN ROW 2 TUBE 10I INSIDE DIAMETER INDICATION 
001 OUTSIDE DIAMETER INDICATION 
RES RESTRICTED TUBE (WITH CURRENT PROBE SIZE) SINGLE AXIAL INDICATION 
MAI MULTIPLE AXIAL INDICATION 
MBM MANUFACTURING BUFF MARK 
REC RETEST FOR ENCODE CHECK 

FIGURE 3 
UST OF APPROVED DDA-4 NOTATIONS 
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Figure 5 
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Sep 18 12:40 1991 /rod3/resolution/tap001A.calol/gatSO28.res Page 1 

File-resolution/tapeo01A.calOl Userqat5028 Date-9/18/91 12:40 0SCc Label. - DkEB AOS 
TERNING GA AC01 AS1OKULC 0BAS 09/17/91 20 62 1 UTELTE 20 63 1 UTELTE 20 64 1 UTELTE 20 65 1 UTELTE 20 66 1 UTZLTZ 20 67 1 UTELTE 20 69 1 

UTZLTE 20 69 1 UTELTE 20 70 1 UTELTE 20 71 1 UTELTE 20 72 1 
UTELTI 20 73 1 
UTELTE 20 74 1 
UTELTE 20 75 1 
OTELTE 20 78 1 UTELTZ 20 79 1 UTELTE 20 80 1 
UTELTE 20 81 1 
UTELTE 20 82 1. 
OTELTE 20 83 1 0.35 77 35 17 015 + 0.00 UTELTE 20 84 1 
UTELTE 20 85 1 
UTELTE 20 86 1 0.36 78 SIN 17 013 + 0.18 UTELTE 20 87 1 
UTELTE 

20 91 1 UTELTE 

20 91 1 
UTELTE 20 92 1 
UTELTE 20 93 1 
UTELTE 20 94 1 
UTELTE 20 96 1 
UTELTE 20 96 1 
UTELTE 20 97 I 
UTELTE 20 98 1 
UTELTE 20 9 1 
UTELTE 

20 101 1 UTELTE 
20 102 1 UTELTE 
20 103 1 UTELTE 
20 104 1 11.30 170 DNC 3 Dry 3.6.89 UTELTE 
20 102 1 

UTELTE 
20 107 1 / UTELTE 
20 108 1 /UTELTE 
20 109 1 1.53 120 MBM 3 006 31.37 UTELTE 

20 Ill1 3 0.90 78 SIN 17 008 - 0.24 UTELTE 20 112 1 1.16 .15 MBN 3 015 + 13.61 UTELTE 
END TAPE 

Figure 9 
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ABB-COMBUSTION ENINEERING EDDY CUJRRENT ZXAJIATIOI SHET 
OWNER:PAE I 
PLANT/UNIT: 

so 01 
PROCZRZ: 410-004 R2 PROBE: _____ FRIQUDICT:, 400/600/100/10 Iz 
EC? DESCRITIN: BOBBIN XXAg FoRt DEFECT DETECTION 

LZG: HOT DATASET: ABoaBDE ZON3: 2 EXTENT.  
RlOW COL TESTED DATE REEL COMMNTS 

1 96 
C 

3 96 C 

2 97 C6 
1 98 

C 

3 9 a___ C6 
2 99 

C 
1 100~ ___ 6___ 

1 102 p __________CS 

3 102 C 

1 104 C 

I jo4 _ __ C6 

2 105 ____ C6 

3 106 C 

2 1076 

1 10 C6 

3 11 
C 

1 11 
C 

3 1IC 

CS 

C6 

Total Exams this Dataset: 30 This page: 30 

Figure 10 
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See Steam Generator ECT Data Analysis Guideline 

C-E ET LEVEL III DATE CUSTOMER REPRESENTATIVE CONCURRENCE DATE 

Attachment A 
Data Sheet Documenting 

Customer Specific Data Analysis Requirements 
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1.0 OBJECTIVE 

Eddy Current Data Management is the tracking, control, uploading, and reporting of eddy current data which has been 
acquired during an eddy current examination. The eddy current data i s tracked ffrom the initial receipt of the acquired data in tihe data management area to the delivery of the final results to Carolina Power and Light. To prevent data management discrepancies, specific forms and procedures will be used to ensure the efficient routing and control of the acquisition media, optical disks, analysis results, and data management reports.  

2.0 REFERENCES 

2.1 ISIS-TUBE Users Reference Manual, Revision 11, January 1992.  

2.2 Zetec EDDYNET Analysis System Users Guide.  
2.3 Eddy Current Data Analysis Procedure Evaluation of Westinghouse Steam Generator Tubing, ROB-410-005, latest revision.  

3.0 PERSONNEL REQUIREMENTS 

Each person performing Data Management duties governed by this procedure shall be trained in the use and operation of the ISIS-TUBE data management system in accordance with Reference 2.1, and the specific requirements of this procedure. In addition, each person performing EDDYNET system administration functions shall be trained in the use and operation of the EDDYNET Analysis System in accordance with Reference 2.2.  

3.1 The Data Controller shall be responsible for all editing performed within the ISIS-TUBE data management system.  The Data Controller will assign specific editing actions to an analyst, trained in accordance with reference 2.3, when edits to the results files are required on the EDDYNET storage media.  

3.2 Data Management shall be responsible for tracking all eddy current data from the time it is delivered to the * data management/ analysis center until final reports of analysis results are submitted to the client.  
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4.0 PRECAUTIONS AND PREREQUISITES 

4.1 The eddy current data management equipment will be set up in an area designated by the site personnel and approved by the ABB Combustion Engineering Analysis and Data Management Team.  

4.2 Data Management checkoff sheets will be used to document --tracking of the eddy current data throughout the data management and analysis process.  

4.3 Checkoff sheets may vary in form to meet specific site requirements or modifications.  

4.4 The ISIS-TUBE system will be pre-programmed with site specific information prior to the start of data input.  This includes, but is not limited to, input of all analysis acronyms, data checks, file specifications, and file header definition.  

4.5 The ISIS-TUBE system set-up will be verified by the Data Management Shift Coordinator prior to the start of data entry for the inspection. The verification shall be performed in accordance with Section 9.1 and documented 
on ormDM-6, Figure 6.  4.6 The ISIS-TUBE system set-up shall be re-verified under tefollowing conditions and documented on Form DM-6:' 

4.6.0 Following the restoration of software executables from a backup disk.  

4.6.1 Following any software updates.  
5.0 SEQUENCE OF OPERATIONS 

The following describes the sequence of operations to be followed in order to properly control the eddy current data, and to successfully load completed EDDYNET result files to the ISIS-TUBE data management system.  

5.1 (Acquisition ) Deliver the eddy current data package to the data management area. At a minimum, the eddy current data package shall consist of: 

5.1.1 Acquisition to DCR Tape 

1. Original DCR tape 
2. Original operator examination sheets 3. Calibration Sheet 
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5.1.2 Acquisition to Traveling optical Disk 

1. Traveling optical Disk 
2. Traveling Calibration Sheet 
3. Operator examination sheets 

5.1.3 Acquisition to Remote Optical 

Notification of calibration group completion 
Notification of data transfer and destination 

5.2 (Data Controller) Review the tape/optical labels and 
calibration sheets to insure that they are properly 
completed. Take corrective action if necessary.  

5.3 (Data Controller/System Administrator) Log in receipt of 
tapes/calibrations on form DM-1.  

5.4 (System Administrator) Transfer raw eddy current data 
from tape/optical to analysis media and complete 
appropriate entries on form DM-1.  

5.5 (Data Controller) For data acquired to DCR tape or 
traveling optical, prepare packages for primary and 
secondary analysis. As a minimum, the package should 
include: 

5.5.1 Operator examination sheets (original to 
primary and a copy to secondary) 

5.5.2 T-list generated from raw data transfer 

NOTE: THE FOLLOWING STEPS APPLY TO PRIMARY, SECONDARY, 
AND FINAL ANALYSIS.  

5.6 (Data Analyst) Record initials on form DM-1 at the start 
of each tape or calibration group analyzed.  

5.7 (Data Analysts) Build a report file when analysis is complete for each tape or calibration group. Return the examination sheets and the EDDYNET report printouts to 
the data management area. Record return of package on 
form DM-1.  

CAUTION: If, after returning the completed data package to 
the data management area, the analyst determines 
that changes are necessary to the analysis results, 
the analyst will identify the changes to data 
management in order to ensure correct file 
retrieval from the Local Area Network. All edits 
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to FINAL results will be done in accordance with Step 5.9.  

NOTE: TIE FOLLOWING STEPS APPLY TO FINAL ANALYSIS.  

5.8 (Data Controller) Review the EDDYNET report printout for correct format and information.  

5.9 (Data Analyst) If the information is in error, the EDDYNET file will be corrected by the analyst, and a new EDDYNET report printout will be generated. If the error requires tracking, the appropriate information will be recorded on form DM-3.  

5.10 (Data Controller) When all information is verified, retrieve the EDDYNET data file from the Local Area Network.  

5.11 (Data Controller) Load the EDDYNET file to the appropriate ISIS-TUBE database and record on form DM-2.  
5.11.1 If an error file is generated, the EDDYNET file will be edited as in Step 5.9 and the ISIS-TUBE database will be manually corrected.  

5.12 (Data Controller) When primary and secondary analysis data has been completed for a given tape or calibration group, prepare the data package for resolution and notify the Lead Analyst. The package should contain both primary and secondary analysis folders.  

6.0 VERIFICATION OF COMPLETION 

When it has been indicated by Acquisition that the inspection plan in a given steam generator, or a generator subsection, has been completed, the Data Management Shift Coordinator, or a designee, will verify that the requirements of the examination scope have been met prior to approving equipment removal or relocation. The verification process will be tracked using form DM-4. As a minimum, the following conditions will be verified using custom reports, text queries, and graphic queries: 

6.1 Verify that all tubes in the inspection plan have been tested with the correct probe type.  

6.2 Verify that all tubes in the inspection plan have been tested and analyzed to the required extent.  
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6.3 Verify that no reported retest is outstanding, and that all data necessary to complete each tube requiring a retest exam has been acquired and analyzed.  

6.4 Verify that all analysis codes requiring further action, such as examination with another probe, or additional review, have been addressed appropriately.  

NOTE: ANALYSIS CODES REQUIRING FURTHER ACTION WILL BE DEFINED IN, AND USED IN ACCORDANCE WITH, REFERENCE 
2.3, THE EDDY CURRENT DATA ANALYSIS PROCEDURE 
EVALUATION OF WESTINGHOUSE STEAM GENERATOR TUBING, 
ROB-410-005.  

6.5 Verify that all technical specification requirements for additional testing have been satisfied.  

NOTE: ANY CONDITIONS NOT SATISFIED WILL BE REPORTED IMMEDIATELY TO THE SENIOR ANALYST AND/OR TASK MANAGER FOR CORRECTIVE ACTION.  

7.0 REPORTING CRITERIA 

Reports of accumulated eddy current data shall be prepared by the Data Controller or a properly trained designee. Status reports and final reports will be generated in a timely fashion, and in accordance with client requirements. whenever possible, report formats will be established before the start of work.  

8.0 DATA MANAGEMENT SHIFT LOG 

The Data Management Shift Coordinator shall maintain a log of the events occurring on each shift. Figure 5 displays a typical Data Management Log Sheet. The log book will function as the primary method of disseminating information between shifts. As a guideline, appropriate log book entries may include, but are not limited to, the following: 

8.1 Problem and Trouble Shooting Documentation 

8.1.1 Document all problems encountered with ISIS
TUBE hardware and software. Whenever 
possible, include the nature of the problem, 
problem duration, problem resolution, and action taken to prevent reoccurrence.  
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8.1.2 Document all problems encountered with custom reports, reporting formats, and report generation.  

8.2 Requests for Information 

Document any requests for information from outside of data management. Include any specific time commitments, formats, and the requesting party.  

8.3 Changes to ISIS Reports or Screen formats 

Document any additions or modifications to existing screens, menus, or reports. Include any specific instructions for using reports or input screens.  

8.4 Changes Affecting Analysis Result Files 

Document any changes to report formats, acronym usage and report parameters that affect the reporting of results by analysis. This information is to be provided to the Lead Analyst for inclusion in shift turnover in accordance with Reference 2.3.  

9.0 Data Base Set-up Verification 

9.1 Input the correct data acceptance parameters into the ISIS-TUBES system under the DDA4 Data Disk Options menu and document on Form DM-6, Figure 6.  

9.1.0 Under Select Data Checks, set all flags to <Y> and Disk Encode beginning in column 2. Special Disk Encode should be blank.  

9.1.1 Define any retest codes listed in Reference 2.3, not beginning with the letter <R> in the Define Retest Codes screen.  
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9.1.2 Complete the Field/Attribute Map as follows: 

Attribute Start Column Length 

TUBEROW 5 3 
TUBECOL 9 3 
EXAIVOLT 13 5 
EXAIDEG 19 3 
EXAIDEPH 23 3 
EXAMCHAN 27 3 
EXAILOC1 31 3 
EXAILOC3 39 7 
EXAILOC4 48 7 EXAMDEXT 56 3 EXAMELEV 59 4 

9.1.3 Enter up to 40 analysis flaw codes as listed in Reference 2.3. All defect related codes should have an extent check of <B> to insure that a test extent is reported, as well as the defect location.  

NOTE: EVENTS MAY REQUIRE A DEVIATION FROM THE ABOVE SET-UP. PROPOSED CHANGES MUST BE APPROVED BY THE LEAD ANALYST PRIOR TO ADJUSTING THE DATA PARAMETERS. DOCUMENT UPDATES ON FORM DM-6.  
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FIGURE 1 

EXAMPLE ANALYSIS TRACKING LOG 

ABB Combustion Engineering 

Analysis Tracking Log 

Plant: Component: Leg: 

Primary Secondary P/S Resolution 

CAL GROUP Start Finish Start Finish Comp Start Finish Data C A L R O U Pt 
-I n p u t 

D/T D/T D/T D/T D/T D/T D/T to 

Inmit. jInit. Init. Init. Init. Init. Init.  
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PIGURE 2 

EXAMPLE ISIS/EDDYNET FILE TRACKING LOG 

ISIS TRACKING LOG SIG: LEG: 

CAL DATA FINAL RESOLUTIONE F S 
GROUP SET ZONE File Retrieved File Loaded R F S 

=========n Init Date Time Init R X M 
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FIGURE 3 

EXAMPLE ISIS/EDDYNET EDIT TRACKING LOG 

ISIS/EDDYNET EDIT TRACKING FORM 

OPTICAL DISK: 
ISIS EDIT 

CAL GROUP: 
EDDYNET FILE ] 

ROW/COL: 
NEW PRINTOUT 

DESCRIPTION OF EDIT: INITIALS: 

DATE/TIME: 

OPTICAL DISK: 
ISIS EDIT 

CAL GOUP:EDDYNET 
FILE[ 

ROW/COL: 
INWPITU 

DESCRPTIO OF DIT:INITIALS: 

n M TIME: 
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FIGURE 4 

EXAMPLE SCOPE VERIFICATION FORM 

R.B. ROBINSON 
EDDY CURRENT CLOSEOUT WORKSHEET 

AUGUST 21, 1993 

ZONE POS. SCHED RET INC DIAG 

9 1 120 10 0 0 

1 1 200 0 220 0 
3 110 0 110 0 

11 2 130 0 130 0 
5 1 200 0 200 0 
6 1 400 0 400 0 

7 ~5 1 o 50s 0 

8 1,2 35 0 35 0 
9 1, 2 118 0 118 0 

10 1,2 200 0 ,200 0 
11 2 134 0 134 I 0 
12 2 109 0 109 0 
13 /2 87 0 87 0 
14 2 98 0 98 0 
15 2 59 0 0 
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FIGURE 5 

EXAMPLE DATA MANAGEMENT SHIFT LOG SHEET 

DATA MANAGEMENT SHIFT LOG DATE: 

TIME: 
PREPARED BY: PAGE OF 

/ 

DISTRIBUTION: ANAL ACQ N/A 
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FIGURE 6 

EXAMPLE DATA PARAMETER SET-UP VERIFICATION SHEET 

DM-6 

ISIS Data Parameter Set-up Verification 

Component Version Revision 

Input Screens Date Time Initials Printout 
Attribute Map 

Data Checking 

* Retest Codes 

Analysis Codes 

File Header 

VERIFICATION REQUIRED FOR: 

INITIAL SET-UP [ 
POST FILE RESTORATION [ 
POST SOFTWARE UPGRADE [] 
TEST/DATA CHANGE [] 
PRINTOUTS ATTACHED [] 

VERIFIED BY: 
DATE: 

TIME: 
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TOOL AND EQUIPMENT ACCOUNTABILITY 

STD-CFS-059 REV. 2 

CHATTANOOGA FIELD SERVICES 
COMBUSTION ENGINEERING, INC.  

PREPARED BY: _ DATE: 

COGNIZANT SUPERVI R APPR V DATE: 

FIELD OPE7 O P AL: -kDATE: -

Q.A. APPROVAL: DATE: F-PC 

PAGE 1 OF 3 
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1.0 PURPOSE 

1.1 To describe the provisions for control of all 
items which are used inside a steam generator, 
reactor vessel or other components where 
Combustion Engineering is responsible for account
ability of tools and equipment in a controlled 

- area; 

2.0 REFERENCES 

2.1 None 

3.0 DEFINITIONS 

3.1 Controlled Area - A controlled area is any area 
defined by the utility to require material 
accountability.  

4.0 PROCEDURE 

4.1 GENERAL 

4.1.1 This procedure shall be in effect as noted 
in Paragraph 1.0 above.  

4.1.2. The CE shift coordinator will ensure that 
a log keeper is assigned for each shift.  
The log keeper may be changed during the 
shift, depending on specific requirements 
of the particular task. The log keeper 
will be familiar with the requirements of 
this procedure.  

4.1.3 The CE project coordinator shall assure 
that shift changeover includes assignment 
of a log keeper and that status of 
equipment inside the controlled area is 
clearly understood. Equipment may remain 
inside as long as the log reflects this 
status.  

4.1.4 The accountability log may be kept in the 
controlled area, or may be kept in a 
remote area if voice and/or communication 
is maintained continuously when tools or .  

equipment are being moved into 
controlled area.  
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4.1.5 The log keeper will be responsible for 
ensuring that the log is properly kept, 
that all personnel moving tools and 
equipment into or out of the controlled 
area are familiar with the requirements 
of this procedure, and that the log 
reflects all items entering or leaving 
the controlled area.  

4.1.6 If foreign objects are found inside the 
controlled area and are removed, they 
shall be noted in the "out" section of 
the log with.an explanatory note 
including location.  

4.2 DETAILED PROCEDURE 

4.2.1 The log keeper will fill in all information 
required at the top of the log sheet.  

4.2.2 As material is moved into the controlled 
area, the log keeper will identify each 
item and the initials of a person moving it 
into the controlled area. This information 
together with quantity, date and time will 
be entered in the log.  

4.2.3 As material is removed from the controlled 
area and upon completion of examination of 
the item by the person(s) who removed it, 
the information shall be recorded on the, 
log.  

4.2.4 Items which are not in some way securely 
attached to each other shall be considered 

A/separate items and shall be individually 
identified in the log.  

4.2.5 Upon completion of work and prior to 
closing controlled area, the CE job 
coordinator shall review the log sheets and 
ensure that all items logged in were also 
logged out or otherwise accounted for.  

4.2.6 The CE coordinator shall collect all log 
sheets once the area has been closed. This 
information shall be retained in the CE 
site office until completion of the task, 
with copies provided to the utility upon 
request.  
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QAP 2.4 - CERTIFICATION PROGRAM FOR 

NONDESTRUCTIVE EXAMINATION PERSONNEL 
----------------------------------------------------------------------

1.0 PURPOSE 

To delineate the technical requirements for qualification and 
certification of Levels I, II and III nondestructive 
examination (NDE) personnel.  

2.0 *REFERENCES 

2.1 ASME Code, Sections I, III, V, VIII, XI and ANSI B31.1.  

2.2 SNT-TC-1A - 1984, Recommended Practice for Nondestructive 
Testing Personnel Qualification and Certification.  

2.3 Nuclear Field Quality Assurance Manual, System N-9.0.  

2.4 Nuclear Spare Parts Quality Assurance Program 
Description, System 2.0.  

2.5 QAP 17.1, Records Retention.  

3.0 DEFINITIONS 

3.1 Activity or Operation - Any part of a technique including 
but not limited to, film grading, ultrasonic thickness 
examination, application of penetrant materials, 
evaluation of examination results, etc.  

3.2 Certification - Written testimony of qualification.  

3.3 Certifying Agency - The employer of the personnel being 
certified.  

3.4 Emplover - The corporate, private or public entity, which 
employs personnel for wages, salary, fees, or other 
considerations.  

3.5 Method - The utilization of a physical principle in NDE 
in 
its entirety, i.e., radiography, ultrasonics, liquid 
penetrant, magnetic particle, eddy current, leak testing, 
acoustic emission, visual, etc.  

3.6 Outside Agency - A company or individual that provides 
NDE Level III services and whose qualifications to 
provide these services have been reviewed by the employer 
that engages the company or individual.  

3.7 Qualification - The demonstrated skill, training, 
knowledge and experience required for personnel to 
properly perform the duties of a specific job.
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3.8 Surveillance - The act of monitoring or observing to 
verify an item or activity conforms to specified 
requirements.  

3.9 Technique - A specific way of utilizing a particular NDE 
method, i.e., gamma radiography, contact ultrasonics, 
solvent removable liquid penetrant examination, etc.  

3.10 Training - The program developed to impart the knowledge 
and skills necessary for qualification.  

4.0 LEVELS OF QUALIFICATION 

4.1 Trainee - in the process of being qualified and certified 
to at least NDE Level I, an individual shall be 
considered a trainee. A trainee shall work with a 
certified individual and shall not independently conduct 
any test, interpret or evaluate any results of a test, or 
write a report of test results.  

4.2 Level I - shall be qualified to properly perform specific 
calibrations, specific tests and specific evaluations for 
acceptance or rejection according to written 
instructions, and to record the results. He shall 
receive the necessary guidance or supervision from a 
certified Level II or III in the same method. Those 
individuals performing work governed by ASME Code Section 
XI shall not independently evaluate or accept the results 
of a nondestructive examination.  

4.3 Level I Limited - shall be qualified to perform only a 
specific activity or operation within a particular 
technique (e.g., application of penetrant materials, 
etc.).  

4.4 Level II - shall be qualified to set up and calibrate 
equipment, and to interpret and evaluate test results 
with respect to applicable codes, standards and 
specifications. He shall be able to prepare written 
instructions and to organize and report nondestructive 
testing investigations. He shall be familiar with the 
scope and limitations of the method and shall exercise 
assigned responsibility for on-the-job training and 
guidance of trainees and Level I personnel.  

4.5 Level II A - (Eddy Current Data Analyst for 
nonferromagnetic steam generator heat exchanger tubing) 
satisfies all the requirements for an Eddy Current Level 
II and in addition, is capable of interpreting and 
evaluating data taken from eddy current examinations of 
nonferromagnetic steam generator heat exchanger tubing.
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4.6 Level II Limited - shall be qualified to perform 
examinations to a specific technique, activity or 
operation within a method, (e.g., solvent removable 
penetrant examination, contact ultrasonic examination, 
gamma radiography, film interpretation or evaluation of 
results of a technique or method, etc.).  

4.7 Level III - shall be capable of and responsible for 
establishing techniques and procedures, interpreting 
codes, standards and specifications, and designating the 
particular test method and technique to be used. The 
individual shall be capable of evaluating results in 
terms of existing codes, standards, specifications and 
shall have sufficient practical background in applicable 
materials, fabrication or product technology to establish 
techniques and acceptance criteria where none are 
otherwise available. The individual shall be responsible 
for the training and qualification examination of NDE 
Levels I, II and III candidates. The actual 
administration and grading of examinations may be 
delegated in writing, to a duly selected representative 
of the Level III.  

4.8 Certifications to the above levels of qualifications 
issued to NDE personnel prior to adoption of this written 
practice and based on an approved C-E written practice 
shall be considered valid for the remainder of the 
individual's certification period. Future certifications 
and recertifications shall be in accordance with this 
written practice.  

5.0 EDUCATION, TRAINING AND EXPERIENCE 

5.1 Level I and II personnel shall satisfy the education, 
training and experience requirements of Table 2.4-1, as 
modified below.  

5.1.1 For a limited certification, work time experience 
and classroom training may be reduced for the 
technique, activity or operation being performed 
as shown in Table 2.4-2.  

5.1.2 For Level IIA certification, an additional 24 
hours specific training in eddy current data 
analysis is required to supplement the ET Level II 
training requirements as defined in Table 2.4-1.  
No additional experience is required.
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5.1.3 Work time experience gained while performing 
administrative duties shall be considered NDE 
experience if the duties relate to those covered 
by certified individuals as defined in Paragraph 
4.0.  

5.1.4 Limitations for individual's certified in 
accordance with Paragraph 5.1.1 shall be noted on 
their certification papers.  

5.2 Level III personnel shall satisfy one of the following 
education and experience criteria: 

5.2.1 Graduate of four (4) year accredited engineering 
or science college or university with a degree in 
engineering or science plus one (1) year 
experience in an assignment comparable to that of 
a Level II in the applicable method.  

5.2.2 Completion, with a passing grade, of at least two 
years of engineering or science study at an 
accredited university, college, or technical 
school plus two (2) years experience comparable to 
that of a Level II in the applicable method.  

5.2.3 Four (4) years experience comparable to that of a 
Level II in the applicable method.  

5.3 Organized training shall be completed for all Level I and 
II individuals seeking certification. For Level III 
individuals, the training hours shall consist of at least 
the combined required hours for Levels I and II in the 
applicable method except when the candidate has been 
qualified or has held a position certified to that of a 
Level II, in which case, the requirement for training may 
be considered met.  

3.4 To assure that an individual has assimilated the training 
material presented, he shall satisfy the examination 
requirements of Paragraph 6.0, as applicable.  

5.5 Records used to substantiate education, training and 
experience shall be identified and maintained in 
accordance with Paragraph 9.0.
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6.0 EXAMINATIONS 

6.1 The following paragraphs describe the examinations for each qualification level. The written examinations shall be administered without access to reference material 
(closed book) except that necessary data such as graphs, tables, specifications, procedures and codes may be provided.  

6.1.1 Qualification examinations for Levels I and II shall consist of a written General Examination, a written Specific Examination and a documented 
Practical Examination.  

(a) The General Examination shall cover the 
basic test principles relative to the 
applicable test method or technique. The 
minimum number of questions shall be as 
follows: 

Level I Level 11 METHOD Level I Limited Level II Limited 
* Radiography 40 20 40 30 Magnetic Particle 30 13 30 20 Ultrasonics 40 20 40 30 Liquid Penetrant 30 15 30 20 Eddy Current 40 20 40 20 Leak Testing 20 10 20 10 Acoustic Emission 40 20 40 20 Visual 20 10 30 20
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(b) The Specific Examination shall cover the 
equipment and operating procedures relative 
to the applicable test method or technique.  
It shall also cover specifications, codes and 
acceptance criteria used in the testing 
procedures. The minimum number of questions 
shall be as follows: 

Level I Level II 
METHOD Level I Limited Level II Limited 

Radiography 20 10 20 10 

Magnetic Particle 20 10 15 10 
Ultrasonics 20 10 20 10 

Liquid Penetrant 20 10 15 10 
Eddy Current 20 10 20 10 
Leak Testing 20 10 20 10 
1. Bubble Test 15 10 15 10 
2. Absolute Pressure 15 10 15 10 

Test 
(Pressure Change) 

3. Halogen Diode Leak 15 10 15 10 
Test 

4. Mass Spectrometer 20 10 40 20 
Leak Test 

Acoustic Emission 20 10 20 10 
Visual 20 10 15 10 

(c) The Practical Examination shall demonstrate 
to the satisfaction of the examiner that the 
candidate is familiar with and can operate 
(except surveillance, see Paragraph 4 below) 
the necessary test equipment and can 
interpret and record the resultant informa
tion from at least one (1) test specimen.  
Additional requirements are as follows: 

1. At least ten different checkpoints 
requiring an understanding of the test 
variables and procedural requirements 
shall be included in the examination.
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2. The description of the specimen(s), the 
test procedure including checkpoints, 
and the results of the examination shall 
be documented.  

3. Level I-individuals being certified in 
accordance with ASME Code Section XI are 
not required to interpret or evaluate 
results.  

4. Surveillance personnel shall have a 
Practical Examination that shall 
demonstrate to the satisfaction of the 
examiner that the candidate is familiar 
with the necessary equipment (except 
radiography) and can interpret and 
record the resultant information from at 
least one (1) test specimen. The 
requirements listed in Paragraphs 1, 2 
and 3 above shall also apply.  

6.1.2 An Eddy Current Level IIA shall satisfy all of the 
examination requirements for an Eddy Current Level 
II and, in addition, shall demonstrate proficiency 
in evaluating data taken from actual eddy current 
inspections. The evaluation of data shall be done 
with regard to the applicable acceptance criteria.  
At least fifty (50) different items of data shall 
be included in this examination.  

6.1.3 Qualification examinations for Level.III 
certification shall consist of written Basic, 
Method and Specific Examinations.  

(a) The Basic Examination is required only once 
when examinations for more than one method are 
taken. The examination shall consist of: 

1. At least twenty (20) questions relating to 
understanding the SNT-TC-1A document 
(reference 2.2).  

2. At least fifteen (15) questions relating 
to applicable materials, fabrication and 
product technology, and



NUCLEAR POWER BUSINESSES QAP 2.4 
QUALITY ASSURANCE PROCEDURE REVISION 1 

PAGE 8 OF 16 
QAP 2.4 - CERTIFICATION PROGRAM FOR 

NONDESTRUCTIVE EXAMINATION PERSONNEL 

3. At least fifteen (15) questions which are 
selected from, or are similar to, Level II 
questions for other appropriate NDE 
methods.  

(b) The Method Examination shall be administered 
for each method for which certification is 
sought and shall consist of: 

1. At least thirty (30) questions relating to 
fundamentals and principles which are
selected from, or are similar to, the 
published ASNT Level III questions for 
each method, and 

2. At least fifteen (15) questions relating 
to application and establishment of 
techniques and procedures which are 
selected from, or similar to, the 
published ASNT Level III questions for 
each method, and 

3. At least twenty (20) questions relating to 
capability for interpreting codes, 
standards and specifications relating to 
the method.  

(c) The Specific Examination shall be 
administered for each method and shall 
consist of: 

1. At least twenty (20) questions relating 
to specifications, equipment, techniques 
and procedures applicable to products 
and methods utilized by the Combustion 
Engineering NDE departments and 
administration of the NDE written 
practice.  

6.1.4 The employer, the responsible Level III or his 
designee shall be responsible for conducting and 
grading the examinations.  

6.1.5 A composite passing grade (average of all tests) 
of 80% or greater is required for examinations 
administered for qualification. In addition, each 
individual passing grade (General, Specific, etc.) 
shall be 70% or greater.
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6.1.6 If the examinations are administered and graded by 
an outside agency which issues a pass/fail grade 
only, a grade value of 80% shall be assigned for 
each examination administered and successfully 
passed.  

6.1.7 When an outside agency other than ASNT or EPRI is 
used for qualification services, those services 
rendered shall be in accordance with this written 
practice. Combustion Engineering shall retain 
responsibility for the adequacy of the program of 
the outside agency.  

6.1.8 A valid endorsement on an ASNT NDE Level III 
certificate for a specific NDE method may be used 
to fulfill the Basic and Method examination 
criteria for Level III certification in the 
applicable NDE method.  

6.1.9 Those failing to attain the required grades shall 
wait at .least thirty (30) days or show evidence of 
having received additional training, as determined 
by the certifying individual, prior to 
re-examination.  

6.1.10 All levels of NDE personnel shall successfully 
complete an eye examination to assure natural or 
corrected near vision acuity in at least one eve 
capable of reading a minimum of Jaeger Number 1 
letters on a standard Jaeger test chart at a 
distance of not less than 12 inches or a near 
distance test pattern equivalent to a Snellen 
fraction of 20/20. In addition, when recuired by 
Code, contract, specification or standard, 
personnel shall have natural or corrected far 
vision acuity equivalent to a Snellen fraction of 
20/30.  

NDE personnel shall also pass an Ishihara or 
equivalent color vision examination to show 
ability to distinguish and differentiate contrasts 
between colors used in the method for which 
qualified. When personnel are unable to pass this 
examination, they shall satisfactorily show 
ability to distinguish and differentiate contrast 
between colors as part of their NDE Practical 
Examination.  

(a) The eye examination shall be given to all NDE 
personnel on an annual basis.
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(b) Eye examinations shall be performed by a 
Level III, his designate, or medical 
personnel.  

(c) The results of the examination shall be 
recorded on the Eye Examination Record as 
shown on Exhibit 2.4-1 or equivalent.  

7.0 CERTIFICATION 

7.1 A Level III shall certify Level I and II personnel.  
Certification of Level III personnel shall be by the 
responsible department head. All certifications shall be 
documented on a Certification Record as shown on Exhibit 
2.4-2.  

7.2 The certification period for Levels I and II personnel 
shall be three (3) years. For Level III personnel, the 
certification period shall be: 

(a) three (3) years for personnel performing work 
governed by ASME Code Section XI, or 

(b) five (5) years for all other Level III Personnel.  

7.3 Certification of all levels of NDE personnel shall be 
based on successful completion of the education, training 
and experience requirements of Paragraph 5.0 and the 
required examinations of Paragraph 6.0.  

7.3.1 The maximum duration of interrupted service for 
each NDE method or technique shall be one (1) 
year. Where evidence of use of the method or 
technique can not be shown, the individual shall 
successfully complete the examinations deemed 
necessary by the responsible Level III or 
department head prior to reactivating the 
certification.  

7.4 New employees having held valid NDE certifications with 
their former employer may be certified to their former 
NDE levels provided that: 

7.4.1 The employee provides proof of prior 
certifications, or 

7.4.2 The former employer provides documentaticn 
substantiating the training and experience 
qualification obtained by the employee. The 
qualifications shall meet the requirements of 
SNT-TC-1A (reference 2.2) and this written 
practice.
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NOTE: Every attempt shall be made to procure 
the documentation that substantiates 
the certification, however 

a. When the former employer will not 
verify training and experience time, an 
individual's personal history may be 
acceptable documentation.  

b. The employee's former training and 
experience may be verified by 
telephone. A record of telephone 
conversation shall be acceptable 
documentation of an individual's prior 
training and/or experience when 
documentation is otherwise unavailable.  

7.4.3 The employee was working in the test method within 
six months of termination and is certified within 
six months after termination.  

(a) When limits are in excess of those specified 
above, the employee shall receive additional 
training, as determined by the certifying 
individual, prior to certification.  

@ 7.4.4 The employee successfully completes the 
examination requirements, as applicable, of 
Paragraph 6.0.  

'.5 Certification shall be revoked by the responsible Level 
III or department head by evidence of unsatisfactory 
performance or termination of employment. Individuals 
who are separated shall not be considered terminated 
provided they return to work within one year.  

8.0 RECERTIFICATION 

8.1 Levels I and II personnel shall be recertified at 
least every three (3) years by either evidence of 
continued satisfactory performance or re-examination 
based on the governing Code and contract requirements.  

8.2 Level III personnel shall be recertified at least everv: 

(a) three (3) Years for personnel performing work 
governed by ASME Code Section XI, or 

(b) five (3) years for all other Level III personnel.
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8.2.1 Recertification shall be by either continued 
satisfactory performance or re-examination based 
on the governing Code and contract requirements.  
When a Level III is recertified by continued 
satisfactory performance, the recertification 
shall be based on documented evidence performing 
Level III duties such as NDE training, procedure 
development, certification of Level I's and Level 
II's, test development, etc.  

9.0 RECORDS 

9.1 The qualification records of the certified individual 
shall 
be maintained and shall include the following: 

(a) Name of the certified individual.  

(b) Level of certification and test method.  

(c) Educational background and experience of the 
certified individual.  

(d) Statement indicating satisfactory completion of 
training in accordance with this procedure.  

(e) Results of the physical examination prescribed 
in Paragraph 6.1.10.  

(f) Current examination copy(s) or evidence of 
successful completion of the examinations.  

(g) Other suitable evidence of satisfactory 
qualifications when such qualifications are used in 
lieu of examinations.  

(h) Composite grade(s) or suitable evidence of grades.  

(i) Date of certification and/or recertification and 
the date of assignment to NDE.  

(j) Signature of employer's designated representative.  

9.2 Records shall be maintained by the responsible group or 
department and become quality records in accordance with 
QAP 17.1 when an individual has terminated or transferred 
from the department.  

APPROVED: N LI 
NDE Level T-11
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IH0 n ( 
it IM WA154 I M1111 IM'i11141 IN III As II1 IilVI 

U 

All cdnsuca tmial kcwis aA nI cd abo 5Cv I I 9 1 1 1 9 2 6 III lb t" 4 4 4 4 6 

NOTE: 

1. Training shall be as outlined in Reference 2.2. For level II certification, the experience shall consist of V 171 
time at Level 1, or equivalent. If a person is being qualified directly to Level II with no time at Level I, 0 : j 
the required experience shall consist of the sum of the times required for level I and Level II and the hours z of training required for Level I and Level II in total shall apply. Credit for experience may be gained simultaneously in two or more methods or techniques. The candidate must spend at least 25% of his work time in each method or technique for which experience is being claimed.  

2. VT as identified above refers to VT-I which includes VT of weldments. 0 

3. Work. time experience accumulated in RT, MT, UT, PT, El or other NDE related methods such as Dimensional, 
Mechanical, Optical, etc. shall be applied toward not more than 75% of the work time experience required for VT.  

4. Training received in the course of qualifying to any NDE Level II, other than VT, will be considered to have met 75% of the training required for V.  

5. One (1) month equals 175 hours.  

6. Personnel utilizing methods not covered in Table 2.4-1 above shall be trained and qualified in accordance 
with SNT-TC-lA and this written practice.  

I En NJ 
7. BT - Bubble lest MSLT - Mass Spectrometer 0 Ji.  

Leak Test z 
PCMf - Pressure Change/ - 2 Hours 0 

Measurement Test 
HOLT - Halogen Diode Leak Test 

lABlE 2.4-1



NUCLEAR POWER BUSINESSES QAP 2.4 
QUALITY ASSURANCE PROCEDURE REVISION 1.  

PAGE 2.4 OF 16G 
QAP 2.4 - CERTIFICATION PROGRAM FOR 

NONDESTRUCTIVE EXAMINATION PERSONNEL 

e-t *e Radioraphy RT M4ix 40 MI/A 720 
T.it Evaluation NA :0 14/AS2 
:at& ?aking'Equ.&~ment R? 39 14/A 0 MI/A 

-per ati on 
Surveill~ance RT 14/A 40 2 suxvia.3fce trips 

:Z1 Technique Rr 2 A 40 260 
Yzo echnoique 'q 3 4 40 260 

Prod Technique. K." 3 4 40 210 
Evaluation 1? 14/A 4 14IA 3 
:ata Taxiq/EquJipent %r. 14/A a MIA 

oper ation 
Surveillance 14/MA *,a surveilance trip 

Thlxjn.ss Readings =1 .0 "/A 240 N /A 
czntac% Testi.ng V MI/A 20 14/A% 720 
Evaluation UT 14/A 20 M/A $20 
:at& Taking/ Equimnt V7 40 14/A 0 14/A 

Oper ation 
Surveancs VT 14/A 40 2 survoi. .uiwe triPS 

7aain PT 14/A 4 M/A 130 
Solvent Remnovable Pr 14/A 4 14/A 1.30 
:at& ?akiq/Equipent PT 4 14/A 0 14/A 

op.eration 
PT 14/A 6 3.s'aztS±iACs. ti11 

'-Aald*'ents VT 1. : 00 1.73 
VT-1VT 1. 2 00 1-13 

7 q.;1imTnt 14- 3. N/A 0 MIA 
Omers cn1 

su.:vetialce ".7 N!A 6 3survail.alces 

:Ta axn ;uipffln' .. .. /A N 14A 

surveillance N4/A .2 surveilace tr 

Analysis of Fuel Rods HT1/A 2 4/A 250 
(Note0 7) 

'worx experience in R. wT, :T. ?T. rE. or othe.r 140K related 
-4-nods at.ccn as zienional. Mchaical, Cp:ia. at=. Sh~all be 

ap.,dto not more than 7S% o! t.he wOrx t..o experience req,.irsd 

-. aininq :.evived -4n th~e Course of ajI1!yin;q to any MOE.' Love!.  
ctftar th~an 'VT. li2. too considered to have .mt Ts% at the 

traiinn required !:r ',- c! '41ent andlor V--1.  

3. pesonnl3 h~olding jiie certifications in data takintq/40E data 
Anal.ysis .. ipen: operation snail war% wit!% a otii 

4.r.tad) .. dvjduaj &no snail~ not independentl~y conduct any 
test. interpret or evaluate any resultsato a test, or write a 
report of test results.  

4. Te abave hours are 5ased on a high school graduiate or 
eq Iva~ent. Fonr ctne: education levels, the h.ours Will be 
al~usted ii a ratio based upon the hours shown in T~o3e Z.4-1.  

:t i.s not intended by this written practice that the sun Of th~e 
hours listed for each nmtrld ;bcvv Ls required !or unlimited 
-:erfvctizn. so* Tatie 2.4-3. for unlimaited c~rti!±.cation 

quiremnts.  

6. For activi.ties for which :4mited certification trainling and 
experience hours are not Icl..4ded in tno table above. '-!%a 
:espcnsiole Level:: snail establish and aooc,nt the requ.ired 

t:ainq and experience hours prior to initiation of 
-......:t~:. no zsrtL.fj:atCi actvities.  

- xperience fzr r-..e. Aod r-Ana-YsLs 'Must be ';alntd du:.-nq A 
m'inim,4m nt two !it.d ass~inents. A knowied;* of !uel, rod 
"man actujrin; ano or teiin Ls &aso rsquired.  

rTAZBLE 2.4-2



NUCLA POWER BUSINESSES-'l QAP 2.4 
QUA' LZIY ASSURANCE PROCEDURE REVISION 

PAGE 15 OF 16 QAP 2.4 - CERTIFICATION PROGRAM FOR 
NONDESTRUCTIVE EXAkINATION PERSONNEL 

------------------------------------------------------------------

COMBUST1N ENGINIEEJNE 
Pon" S'Y3?Eg GROI,.  

Ir c 114=0c m % EYE EXAMINATIONI RECORD 

NAME: ,-Qr ce 6: _________________ 

rvJASGER AM [ IME 02 1 O~rHIORATER 

[ VfSELLEN O( I l __________________ 

ftsem flu in, mWow if ftm hIwd 

EXAMINATION RESULTS: 

NEAR VIIO Jaeger At.Ur@a 

NATURAL: RE I LE III .Z 

CORRECTED. R__ L I__- I i 

PAR VISION - nln 

NATURAL: R Lo L 20? 1vf 

COARECTED. 20 2L 2C 

COLOR VISION 

CV{ISI AR I I A.C. I 

II OTweR 
Pie ~ ~ a fl, " I nt hsua.  

CORREC71VE LEN\Se ;tE REOUIAEZ *W4'LE CONDUCTING ;NSPEC-1ION 

NEAR VISION CI YES (%/l No 

FAA VISION CAf YES I MeN 

TITLE: ' 

REVIEWEZ AND ACCEPTED BY 

TITLE F'~ ve// 

EXHIBIT 2.4-1



NUCLEAR POWER BUSINESSES~ QAP 2.4 
QUALITY ASSURANCE PROCEDU1RE REVISION I.  

PAGE 16 OF 16 
QAP 2.4 - CERTI1FICATION PROGRAM FOR 

NONDESTRUCTIVE EXAMINATION PERSONNEL 

POWER SYSTEMS GOUP CERTIFICATION RECORD 
MMOO 14A?&-C PARTICIZ 

NAME: G~zy S. SlO0lt2Jist LEVEL. i 

SSN,(EMP NO: 046-48-2547 CERTIFICATION DATE: 9/10187 

EXPIRATION OA : 9/10/90 

EDUCATION: 

Wlliami Hall H~igh Schol, West Har-tford. CT - ad1 

c- TAIN r~tnolov 40 BE tal 9 

TRAINING; 

ccimbrut En t 984-8 h.zMr Level I: 

EXPERIEN 

Cer-fia ri nced at Carbustion Engi-neerzng, I=c. as a Level. -= 
anay19 Secitembr 1984 and as a ave. "I f--= Septatrier 1.984 

trzi seat Pr i987 1t adiitional previcu.s eqt.iva.lent f exrince 

__ EXAMINATION RESULTS: 

General/Basic 90.0 

___Total 276~.1 34-j-22. COMPOSITE SCOPE 

The above named individual has completed the qualification requiremenits for certification in 7 
the above examination method in accordance Witm Combustion Engineering procedure 

Reviuion 0 

CERTFED BY:_ _ _ _ 

EXHI3IT 2.4.2



n CERTIFICATION 
FOR 

io0 Prospec Hi Road FIELD SERVICES ACTIVITIES 
vvindso. Connectcu 06095-0500 

NAME AM * MM'MY W. SOCIAL SECURITY NO 412-33-0719 DATE 7-8-93 
(of Examination) 

HCT 46.7 HGB 15.2 RBC 5.34 WBC 5.8 
Platlets210EYE EXAMINATION Platelets 210 

DIFF: N63 L29 M5 BI E2 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION . JAEGER RD#_ L I 8 #R 0 L 0 a 0 

20 20 FAR VISION - SNELLEN R - L - aL R 2 0 O 
25 -- 20 18 

COLOR VISIONEXAIATION 

~XJ SHIHRA NnT~1ADMINISTERED BY: S. Magouirk 
[Nye X 

aiatlon Results 

EJWOOL(Molmgren) Iuiei y c.:d* 

20 "11" 20 W t g . . 0...... a.g ve.  

PHYSICAL EXAMINATION 

HEIGHT 72" WEIGHT 187 lbs. BLOOD PRESSURE 140/88 P74 

SKIN _________EARS (A9 NECK EYES 

HEAD HEART J ~ CHEST _________LUNGS /l 

PULMONARY FUNCTION TEST: NORMAL XO( ABNORMAL _______ 

This is to certify that this individual has been wwou~rk R aid no evidence has been fond of any physical cardition 
%4uch might be aggravated by, or attributed to. o~jatici&l do urn to ionizing raiat ion. This individual has no history or evidenice of pzevi~ radiation injury and has no history of exceeing the liumits of 10 Cl!R 20.101 and is found to be physically qualified to perform duties involving ovmteont efoures to uiniting radiation.  

This exarminat ion has also revealed no irdicat ions of aberrant behavior.  

T7is irulivieual has been exaz-ad In acrdancis with NJRE-O4 1 Section 7.4 and no evidence has bem fourd of any p cA., or tmtal od*tion* in %tiia the use of uPs iaratory potection devices aet 
owisidaed citndcted.  

THE ABOVE INOWVIDUA IS IS NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICE& 

LIMITAtIONHX 

CORRECTIVE LENSES n/a DENTURES n/a OTHER 40/88 _P74 

............... ........... C-E Medf cal Depa bw t 
n 1 ..........................Chattanooga Division 911 W. Main Street 

SHgntADaf mdical Esafier Chattanooga, TN 37402 

Dr. Jc-pes Ripe~r, M.D. (615)752-7212 
Mh ical fasied (Print) Cof alb Lbhatiao



A IB cUQIRCATION RECURD 

ASEA BROWN BOVER _____ 

NAME. Anthony W. Allen I 

SOC. SEC. NO.: 412-33-0719 . TO DATE: 1/25/91 

EXPIRATION DATE: 1/17/94 

EDUCATION* 
Tyner High School, Chattanooga, TN - Grad 1982 

TRAINING 
ABB Combustion Engineering, Chattanooga, TN -40 Hours ET U 

EXPERIENCE: 

Experienced at ABB CE from September 1990 to January 1991.  

EXAMINATION RESULTS: 

General/Basic. 80.0 

Specfic/Method. 100.0 

PracticaWSpecifc. 91.0 

Total: 271.0 3 = 90.3 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certiication 
in the above examination method in accordance with ABB Combustion Engineering Nuclear Power 
procedure QAP 2.4 revision 1 

CERTIFIED BY * 
PosmN EddyuCwurt Leve



- CERTIFICATION 
FOR .000 K 3oa FIELD SERVICES ACTIVITIES 

NME BIPS, THOMA~S U. SOCIAL SECURITY NO 475-70-3052 DATE 7-7-93 

iT41.7 HGB 14.2 IM 4.80 WBC 6.21 EEXAITON Platelets 208EEEXM AIO 
DIFF: N59 L30 M4 B1 E6 
urine; neg. PH 6 NATURAL CORRECTED 

NEAR VISION -JAEGRI7 J NG~LlJ1 gJ1 R __ L 8_aSI 

FAR VISION -SNELLEN 4 20 L~ LO 0 LItL L L. 8 1 25 -22 22 
COLO VIION~isJi on Jaegr card

COLOR VISION ~EYE EXAMINATION s.Mgur (Xl SHIIARA Nonnral ADMINISTERED BY: S.Mgir 
X] ISNIARA£35 Eamatioloseligs 

EIWOOL (Hal mgren) - MC ol.."* 

softs. to em smeteEnew 0- totitfo o d. 10I Vo.  
" "for "Gsto l sf iet NOW 9904eegeu P oft o 96 

PHYSICAL EXAMINATION 

HEIGHT 69" WEIGHT 185 lbs. - LO PRESSURE 120/78 P76 

SKIN EARS A-/ NECK ___________ E YES A-1.  

HEAD _________HEART L-9 CHEST _________ LUNGS_______ 

PULMONARY FUNCTION TEST: NORMAL ________ ABNORMAL .______ 

This .s to certify that this iniviul has ' I Iesmwund and no evidence hs been foL wS of any 0"Iyscal canit.: ~vluch mxfght be agravaed by, or attribuated to. o=4tmmL1 &xuoura to ioniz2.n raliAtwin. I?"induividual tw no history or evide of pruvuxm radiation injury aad has o histary of exceeding thn limits Of 10 CMN 20.101 and is found to be VyhicaLly ja.ii ed to part= duties involivxnq oeeiatna exosures to ionsizing radiatia 
This eaination has a.lso rnveaLed o indications of aberrant blv~iog.  

This i£ ividha). Is been exmie in mcodarc %nth NUFSO-041 Section 7.*4 and o evidnc hf bean fnsd of any VNilc&L or mwsta.1 conditions in w~chd the uine Of repazatogy rotectiOnevices am owaidaed onntrairdicated.  

THE ABOVE INw o4> IS NOT OUALID FOR WORK INVOLVING RESPUATORY PROTECIN DEWi 

LIMITATIONS: 
CORRECTIVE LENS n/a DENTURES n/a OTHER ______ 

C-E Nedlea1. kepr 
Chattanooga Division 
911 W. Ma Street 

of NacalEsanmr.chaton.spp TN 37402
N~ am Rmer, MD.(Si5)u.721 

mi6 ~~ 4Fg~-cirtwe .eaew-



CERTIFICATION RECORD 

* ASEA BROWN BOVERI 
METHOD: EDDY CURRENT 

NAME: Thomas U. Bipes LEVEL: 

SOC. SEC. NO.: 475-70-3052 CERTIFICATION DATE: 7/28/93 

EXPIRATION DATE: 7/1/94 

EDUCATION: 
Hutchinson High School, Hutchinson,MN - Grad 1974 
Hutchinson Area Vocational Technical Institute, Hutchinson, MN - Certificate in NDT 

TRAINING: 
Hutchinson Area Vocational Technical Institute - 8.74 to 6/76 - Two years college level courses in 

NDT, including 150 hours ET theory and Lab 
Zetec, Inc., issaquah, WA - June 1987 - 40 Hours ET LIIA (Data analysis) 

- August 1990 - 80 Hours ET IIll 

EXPERIENCE: 

Certified and experienced at previous employers, ABB CE as a Level II from October 1986 to June 
1987, as a LIlA from June 1987 to August 1990 and as a Level III from August 1990 to August 
1992 and at Tennessee Valley Authority (TVA) as a Level III from November 1992 to July 1993.  
Previously experienced at Hutchinson Area Voc. Tech. as an NDT Instructor from August 1980 to 
September 1986 with emphisis on teaching ET techniques, with an equivalent of 24 months 
hands-on experience teaching ET Lab courses.  

EXAMINATION: 
ASNT Level IIIBasic and Method 

General/Basic: 80.0 exams - Passed 7/91 
Specific/Method: 80.0 

Practical/Specific: 86.6 

Total: 246.6 3 = 82.2 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: / 

POSITION: .ManagerPrimary Support Technology 
z OIIN



comsOM)- - CERTIFICATION 
FOR 1000 Prosect Hill Road FOR 

Post Office Box s FIELD SERVICES ACTIVITIES 
Windsor. Connecticut 06095-0500 

NAME BLAZEJEWSKI, D. I. SOCIAL SECURITY NO 501-50-0468 DATE 1-6-93 
(of Exaunatuon) 

'.C 45.8 HGB 15.9 RBC 5.46 WBC 4.5 
Platelets 230 EYE EXAMINATION 
DIFF: N44 L39 M10 B1 E6 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION - JAEGER R #J7 LI J7 # J7 RI J1 L 0J1 8 1 

FAR VISION - SNELLEN R L L O 8 RLORL L LO aL 
200 200 200 20 22 20 

Reads Jl on Jaeger card (orrectd) COLOR VISION EYE EXAMINATION 
[x ] ISHINARA nozmal ADMINISTERED BY: S. Magouirk 

Eye ExaminatilaRsulti 
WOOL (Xolmgren) Raeeed & Accepted 8~'.d-C WOOL (Holmngren) 

*7"sn 

NUt Department 
* Seftlat to s amae f4 401 tentfictteatio oy. met pg* 

ftst** ft Gtsate 60118*4 War ap"910at*lF 9Wtuta "et.  

PHYSICAL EXAMINATION 

HEIGHT 6'2" WEIGHT 235 BLOOD PRESSURE 150/96 P80 

SKIN EARS NECK EYES 

HEAD HEART CHEST /LUNGS ( 

PULMONARY FUNCTION TEST: NORMAL x x ABNORMAL 

-,l.s is to cartify that this individual has ben exarinmed and no evidence has been found of any physical condition wrcn rnight be aggravated by, or attributed to. occpatioa.l exposure to ionizing radiatin. This individual has r history or evidence of previous radiation injury and has no history of exceeding the limxts of 10 CFR 20.101 and is found to be physically qual1fied to prfoarm duties involvinq occupational exposures to ioniing radiation.  
This exananation has also rvealed no indications of aberrant behavior.  

This individual has been examned in accordance with NURE-0041 Section 7.4 and no evidence has been found of any physical or nmtal conditions in whxcn the use of respiratory protection devices arm consa-L-red centr eci.,td.  

THE ABOVE INDIVIDU 'IS/) S NOT QUAUFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICE! 

LIMITATIONS: 

-CORRECTIVE EN ES glasses DENTURES n/a OTHER n/a 

C-E Medical Departmnt 
Chattanooga Division 911 W. Main Street 

gna re of Medical Examiner Chattanooga, TN 37402 

Dr.J Rimer, M.D. (615)752-7212 

Medical Examiner (Print) Clinic Location



+2032859530 ABB OUTAGE SUCS WIND F-048 T-454 P-001 SEP 09 '93 11:18 

CERTICATION RECORD ASA BROMt4 GCVER 

METHOD: EDDY CURRENT 

NAME: Donald I. Blazejewaki LEVEL I I A 

SOC. SEC. NO.: 501-50-0468 CERTIFICATION DATE: 8/13/93 

EXPIRATION DATE: 1/9/95 

EDUCATION: 
Strandquist Public High School, Strandquist, MN - Grad 1965 
University of Minnesota - BS Animal Husbandry - 1974 
Hutchinson Area Vocational Technical Institute, Hutchinson, MN - Cetifcte in NDT - 1988 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - May 1988 - 40 Hours ET U 

- March 1989 - 40 Hours ET I 
Zetec, Inc., Issaquah. WA - July 1990 - 80 Hours ET IIA (Data Analysis) 

EXPERIENCE: 

Certified and experienced at ABB CE as aLevel I-Trainee from May 1988 to January 1989, as a 
Level I from January 1989 to August 1989, as a Level II from August 1989 to July 1990 and as a 
Level IIA from July 1990 to July 1993.  

EXAMINATION: 

General/Basic: 95.0 Eddy Current Data Analysis 
Score: 85% 

Specific/Method: 96.0 
Practical/Specific: 94.0 

Total: 285.0 / 3 = 96.0 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Current Level Ill



+2032859530 R131 OUTRGE SOCS WIND Z7-33 T-470 P-003 JUL 21 '93 15:33 

C---T--------N .ASEA BROWN BOVER! JNC. CETFICAIO 
1000 Prospctz Hill Road FIL SEV 0~ ACIRTE 
Pos( Office B3ox .500 FEL EVCSATVTE 
Windsor, Connecticu( 06095-0500 

NAME Sil Circosta SOCIALSECURrrY NO. 025-34-3934 DATE A-?, 

(of Examination) 

EYE EXAMINATION 

NATURAL. CORRECTED 
NEA S IO -JAEGER R#-/- L## R#L#Bl 

FAR2IVISION -SNELLEN R M L B .R2Q L~f B 2f 

OR ISIONt EYE EXAMINATION 
ADMINISTERED B.  

(V] ISHIHARA ~-~ -Eye Exami.nation Rsults 
Rcviewed & Accepted Br.  

NDE Department 
IWOOL (HoLigren)_______ 

oRcqufrcdto be mpkt~ (wr NDH &tiicto a*. Not wxqid for qmafhladoa to 

PHYSICAL EXAMINATION 

am, 6 (f WEIGHT- / elo2e!.. _ BLOOD PRESSURE /0(CCl 
SIG "--8CSAR NECK EYS_ ____ 
HEAD HEART- CHEST. LUNGS C-? 

PULMONARY FUNCTION TEST: NORMAL ABNORMAL________ 

This is to certify that this individnal has bee= examined and no evide=c has b=e found Of any physical condition whil~ might be aggravated by, or atuiiutcd to, occupational expsue to ionzing radiation. This individual has no history or evidence of previous radiation injury and has no l4istory of exceeding the rumits of 10 CFR 20.103 and is fotmd to be physically qualifed to perform duties involving occupational expoalwe to ionizing radiation 

This mexaat on has also reveale no indications of aberrnt behavior.  

This indlividual has been examined in accordance with NUREG-0041 Section 7.4 and no evidence has been found of any physical or menta conditions in which the use of respiratory protection devices are considered contraindi.  
cated.  

THE ABOVE INDIVID)U LS /3 NOT QUALIFIED FOR WORK INVOL'nNG RESPIRATORY PROT'ECTION DEVICE&: 

LIMITATIONS: 

CORRECTIVE LENSES _ _____DENTURES c-OTHER~ 

RESPIRATOR GLASSES 
ABB1 Medical Department 

L-t3 Dcpi. 5A2o-1902 
Si ature of Mcdical Examiner 1000 Prospect IQl Road 

ofWindsor, CT M65-0500 
se prh A. Amato, f (203) =3-3339 

MedicnI Examinecr (Print) Clinic Location 

Form #0020=08(7/90)



+2032959530 ABB OUTAGE SUCS WIND -- 127 T-O P-003/011 AUB 17 '93 14:46 

CATMCAT[ON RECORD 
ASEA BO BOVERI MEHOD: EDDY CURRENT 

Silvesto Circosta LEVU 11 A 
NAME: 

026-34-3934 CERTIFICATION DATE. 814193 
SOC. SEC. NO.: _6/10/96 

EXPIRATION DATE: 6/10198 

EDUCATION: 
West Springfield High School, West Springfield, MA - Grad 1966 

TRAINING: 
A88 Combustion Engineering, Windsor, CT - September 1981 - 18 Hours ETLI 

-December 1981 -32 Hours ET LI 

-August 1984 - 40 Hours ET UI 

Zetec, inc., Issaquah, WA - March 1985 - 40 Hours ET IIA (Data Analysis) 

EXPERIENCE: 
Certified and experienced at ABB CE as a Level I from March 1982 to December 1984, as a Level II 

ram December 1984 to October 1985 and as a Level 11A from October 1985 to July 1993.  

EXAMINATION: Eddy Current Data Analysis 

General/Basic: 95.0 Score: 91.5% 

Specific/Method: 94.0 

Practical/Specific: 93.0 

Total: 282.0 / 3 94.0 COMPOSITE SCORE 

The above named individual has completed the qualification/training requrements for cerificaion 

in the above examination method in accordance with ABB Combustion Engineering Nuclear 

Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 
POSITION: Curent Level III



SEP-14-1'z93 09:J1 I-RUM HBBL/.L L Uattanooga IU 9180333952593 P.03/05 

+2309=B UTA U C b6IND F-228 T-5'7 P-A EP 14 '93 983 

*AABB
Joe W. Crow LEVILS 

417444865 gnsWI M0Nm m _ 

argislOR DAT.'________ 

SaIls Vgy, Anmn, AL. GD, 1372 
O~suinuuin Ub T~wcogagwe, C *I .h~WP TN - Aatg Techs. 1983 

TPAw.' 
AM CambuWuui 8Qi ming e 0 ogaf 1W Ju 1880 * 32 HoM DT U 

Cero0mhuid gail s uncd a ABB CEUB Lve ITimhee ftn ?Meh1390 AuuM 193 ad 

a Lvel I an August 1992 to January 138.  

SKAMINAT10N 

Gua~I~ 92.5 

86.0 

Tol 278.5 / 3 . 92.8 COMPORTE SCORE 

The abve ng idvidual has completed ualiligationhral qp amg. enanm 
in we uaove uaningom s mesd in eloodane wit AB CombusenEngneerng Nucle 

So A proceduri QAP 2.4 vgm 1.  

cmIFIED BY: 

SEP-14-i993 W 37 +28M553 P*m



_SEP-14-1993 09:31 FROM B/CE Chttnoo~a To- 9160'33395259 P.04105 

/7 CERTIFICATION 

100A afie FOR 
Pao ON"e &=~ 50 FIELD SERVICES ACTIVITIES 

Ww. ac W -004 

NAME CN, JmW SOCIAL SECURITY M0417-64-4555 DATE 7-6-93 

MBC 8.1 HCT 44.1.-- -14.7 WC 4.70 
Pltles219 EVE EXAMINATION 

DIM: N67 L24 M46 Bl E2 
U~rine; neqgative, PH 6 NATURAI cafEETtG 

NEAA VISION - AE613 R ,J1 L I J1 I# Ji Re LI S__ 

FAR VISION - SELLI R LO LO I L R L L ?1 91 29 -25 22 
Peaft J1l cn Jaegw card 

COLOR vision Eit EIIXNATION 
C X3 ISNINtARA rion'- M11NIUSTItm BY- S. Mamirk 

cyw Itamln~eft' 

soo le w W IN - tW'4Mlm 0dp. anvt 
woo fw 00 "aU w VMPu erms 

PHYSICAL EXAMINATION 

HEIGHT 74_______ WEIGHT 225 lbs BLOOD PRESSURE 150/90 P72 

SKIN 4zEARS LI -NECK - / EYES ________ 

HEAD L4_______ HEART ________CHEST. ~ LUNGS 

PULMONARY FUNCTION4 TEST: NORM4AL x0C ABNORMAL_______ 

This is to cwtify that thi dvliuia has SSwn amd an nO wfidme hm b.. toadl of mny p"hysi c ltim ,*ha fma4ht be &gam~d by, Or attribted to. =wticmal O1 t UaUW'g tMi*tUc. Th1in Uidia pm 
W~ %ist0Z Y or w~iqw Of Puuvimm raetigm injury aid has no Ilitazy of wm "i tto umi.ts of 10 cmI ii. 10 

-d J& ftwd to be "i"UJ.y %mn~fiad to pmc 46itee UMJvLn tauci ~MWNUC to imiaMq raiaim.  

1U4~ tsmwAmn.zm hug aws rmmul no indamum~s at I my w mvi..  

Thil I1i&mi,. h bee ==dra in 12gfmith mji-O-ii sut 7.*4 am no eviwa hlb 
of 0 aw Wnysl d mnsa diam in mks4I 12wus of epizatay protwt Im 1 w Umsa 

WhE ASOV mm"fWIAA) I s NOT GUALxFD Foot wom S4voLvIN KESPATanY PRO IECTION OEVicES 

IIITATIONS: 

naDENTURES n/a OTHER______ 

C-E IhdtcaI 9"atnt 
C1hatage Dvisi on 
911 Wi. Obin Street 
Chattanooga. TR 37402 

"Tto PJM-r, . D.(615)752-7z2 

~*c1fiin,.("vat) Clini1c Lutig*
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cERTiFicATION 
FOR 

A BROWN BOVERI INC. IL EvCSA M E 
_4 prospect Hill RoadFILSEVCSAT 

ITS 

post office Box 500 
Windsor, COanfcdiCUt 06095-0500 

NAME dwar Oecer SOIALSCURI~NO. 042-54-8090 DATE~ ..  

EYE EXAMINATION 

NATURAL CORRECTED 

UE&Rm m -JEG ERL#_Z_ B# R- L 

EaR20 L 2 B2 R!M 2 B 2f 

SEEEXAmINATION 
ADMR&MYSFEED Bly: A t2>, C ~i~'Sr 

isF~IF-ARA -~a Revicu A Accep~Cd BT 
iSHI.AR ~ Ee Emminti~ Rcslts NDE Depmrtmt 

iWOOL (Holmgrei)' Rcub 1.b MIW frDE mciaa -1-y bt reqired for qamffmato 

F- PHySIcAL XMINATION 

1-IEGHT_____________EIGH Z~i..~~~~ BLOD PRESSURE 

SIN -- EARS NECK ~ EYES 

HEAD A.BNOLU14J

pUrLMONARY FUNCTION TEST: NORMAL _----A NO MA 

This is to =ctify that tbis individual has been examd and no evidec "aS bie" found of any phYsicai vonditoi which might be 

aggavated byy, or gatd to, occupational expogumt to iOflng~ radiation. This individual bas no history or evidence of proNiout 

radiation injury and has 00ohistory of exceedinlg t limi of 10 CFR 20103 and is found to be physically qualified. to perform 

duties involving occupational exposures to ionizinig radiation.  

This examzation has also revealed no indications of aberrant behavior.  

This individual has been exami ed in accordance with NUREOD41 Section 7.4 and no evidence has b>een foUnd 

of any phys.ical or mental conditions in which the use of respirtory protecion devices are considered courraindi.  

cited.  

THE ABOVE INDMVDUAI~dD IS NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES: 

L.IMrTATIONS

CORRECTIVE LENSES c' DENTURES 0  OTHER ( 

RESPIRATP GLASSES~ 

Clinic Location 

Form 00021308(7190)
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Al BCERTIFICATION RECORD 
METHOD: EDDY CURRENT 

ASEA BROWN BOVER 

NAME: Edward N. DecKer LEVEL: I 

SOC2 SEC NO.: 042-54-8090 CERTIFICATION DATE: 1/17/92 

EXPIRATION DATE: 12/18/94 

EDUCATION: 
St. Paul Catholic High School. Bristol; CT - Grad 1977 

TRAINING:; 
ABB Comoustion Engineering. Windsor. CT - June 1985 - 40 Hours ET L I 

January 1989 - 40 Hours ET L 1I 
January 1989 - 8 Hours ET L 11 review 

EXPERIENCE: 

Certified and exoerienced at ABB CE as a Level I-Trainee from June 1985 to January 1987. as 

a Level I January 1987 to January 1989 and as a Level 11 from January 1989 to Januory 1992.  

EXAMINATION: 

General/Basic: 83.0 

Specific/Method: 88.0 

Practical/Specific: 98.0 

Total: 269.0 / 3 = 89.7 COMPOSITE SCORE 

The above named individual has completed the qualification/training requiremenis for 
certification in the above examination method in accordance with ABB Combustion Engineering 
Nuclear Power procedure 0AP 2.4 revision 1 

CERTIFIED BY: 
POSMON: E Current Level III



CERTIFICATION 
FOR 

-oft Brox Hi oa FIELD SERVICES ACTIVITIES 
ff'mdw. Caocicut 060950600 

NAME C~pAux aM=LE F. SOCIAL SECURITY No 261-45-3051 DATE -7-21-93 
(of Exammntion) 

-HCr 48.0 HGB 16.2 RB 7.4WB . EYE EXAMINATION 
Platelets 233 
DIFF:' N63 L25 M7 B1 E4NAULCORTE 
Urine; negative, PH 6CORTE 

NEAR VISION -JAEGER R 01 L I a __ RI 0 .L 1 3 

FAR VISION - SNELLEN R 20 L20 B 20 R 20 20 L 
Peads J1 on Jaeger card 

COLOR VISION ~EYE EXAMINATION. .Mgur 
[X] ISHII4ARA Nonnal. ADMINISTERED BY . aotr 

ExeEamiationi Nee 
C I WOOL(Holmgren) RSAEOW10d & Accept@dS 

sof tieI to Complete feea t s"ttifit nly0 . met to.  
imir" for 601fulleft w "or rossirst..fWUK09 Phlee.  

r PHYSICAL EXAMINATION 

HE IGHT ,)WEIGHT ________BLOOD PRESSURE________ 

SKIN 1)EARS il-P NECK _________ EYES L 
HEAD VPHEART /________ CHEST LUNGS 

PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL _______ 

This is to certify that this individual has been exained and no evidenoe h~as been found of any physical cccdition u.tL1ch tht be aggavated try. or attributed to. ocpatioa exp~osure to ionizing radiation. T'his individual has 
no history or evidene of previous radiation Lfl)uZ' and~ has no history of exceeding the imnits of 10 cFr 20.101 and is found to be physica.1iy qua.lified to perfozm duties involving owuationai expoures to ionizing radiation.  

Tis ew'rdinati has asao revealed no Indicat ions of aberrant behavici.  

Th isnhdividusas e I wwwwd in a=dw with IJr-004 1 Section 7.4 and no ev'-dww has tagn found of a=W phycal wiental wodit ion in %fic the use of repatory protectin devi~s ame 
oansiae cant 

THE ABOVE *4ODIYIDU 13 IS NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICE& 
LIMITATIONS 

CORRECTIVE LENSES n/a DENTURES n/a OTHER_______ 

C-E Medical Depart 
Chattanooga Division a 2 ' 911 W. Main Street 

5 g ae of Medical Examiner Chattanooga. TN 37402 
Dr. Jms RwerM.D.(615)752-7212 

Mdical Elamimef (Frlut) CIffti Location



JUL 22 '93 15:52 FROM NUCLEAR-QUALITY PAGE.002 

A WIDi 
* Ft gPgp CERTCHONRECORD 

ASE BO'~IBOVEM 
METHOD: EDDY CURRENT 

NAME: Charles F. Depaux LEVEL 

SOC. SEC. NO.: 261-45-3051 CERTIFICATION DATE: 7/22/93 

EXPIRATION DATE: 11/5/95 

EDUCATION: 
Crestview High School, Crestview, FL - Grad. - 1976 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - December 1987 - 40 Hours ET LI 

- March 1989 - 40 Hours ET LIl 
Zetee, Inc., Issaquah, WA - July 1990 - 80 Hours ET LIlA (Data Analysis) 

EX PERIENCE: 

Certfied and experienced at ABB CE s a Level I-Trainee from December 1987 to May 1988, as a 
Leved I from May 1988 to August 1989, as a Level II from August 1989 to July 1990 and as a 
Level IlA from July 1990 to March 1991 and November 1992 to July 1993.  

EXAMINATION: 

General/Basic: 88.0 

Specific/Method: 86.0 

Pracdcal/Specfic: 88.0 

Total: 262.0 / 3 = 87.3 COMPOSITE SCORE 

The above named Individual has completed the qualiflcation/training requirements for certification in the above examination method in accordance with ABB Combustion Engineering Nuclear Services Procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Eddy Current Level III
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aASEA 13ROWN BOVERI1 INC. CETFOCAIO 
W 1000 Prospect Hill Road FORD EVCE CIVTE 

Post Office B3ox 500FILSEVCSAT IIS 
Windsor. Connecticut 06095.0500 

NAME Edward Ericson SOCL4ALSCURIT1Y NO.__040-54-4963 DATE~ 
(of Examination) 

EYE EXAMINATION 

NATURAL CORR~ECTED 
NEAR SION -JAEGER R# L# /B# &, ##L 

EARELE R 2Q L 20 B2Q R22L 2D 2 

£QLR2ISIILEYE EXAMINATION 3 
ADMIT7EMMJ BY: ~t') 1)1 SHIIAA _______ Eye EFminnatioa Results 
Reviewed & Accepted By:r. ~ 

[JWOOL (Holngren)______________ 

'Paqluifd to be cOmPtO fat NDa =Wrliizlon .Not aruhd boc quafimd=g so 

PHYICAL EXAMINATION 

HEIGHT "1'WEIHT /.at#'BLOOD PRESSURE C 4 SKIN EARS C-NECK_________EE 
I-lEAD ______ ______-ART c CHIEST 'LUNG 41-_ PULMONAR~Y FUNCTION TEST: NORMAL ABNORMAL ._______ 

This is to certify that this individmal has been examined and no evidence, has been found of =ny physical condition which Might bc, ag~avated by, or attributed to, occupational ezposure to ionizing radiation. This individual has no history or evidence of prevou radiation injury and has no history of ec~eedin the limits of 10 CER 20-103 and is found to be phyically qualified to Perform duties involving occupational exposures to ionizing radiation 

This examination has also revealed no indications of aberrant behavior.  

This individual has been examined in accordance with NUREG-0041 Section~ 7.4 and no evidence has been found of any physical or mntal conditions in which the use of respiratory protction device arc considered contraindicatedt.  

THE ABOVE INDWVIDUAI6J IS NOT QUALIFIED FOR WORK INVOLVING RESF'IRATORY PROTEC'nON DEVICES: 
LIMITATIONS: 

o 
CORRECrIVE LENSES 4-~z .DENTURES C.) 0TH ER__ 
RESPIRATOR GLASSES 

AE Medical Dcpartrncnt 
Dept. 5420-ig02 

',Signaturc of Medical Examner 1000 Prospcct Hill Road turcWindsor. CT 060295-OMa Joseph A. Amato. MD)_ =)2533 
Medical Examincr (Print) Clinic Location 

Form #002M 0(7/90)



7 ~~~t--<~-'~ -I- ---- C 'EIA"LiDEPARTMENT 742-1902 
-i-----------7---..------ BROWN BOVERI, INC. .. , 

- ......... ~X.IWINOSOR, CT: 06095-500 

7 - ' .... '7 7 

%A! Oak 

*1. C1

3- 4, 5l ;J 7 

4- -l W.  
4; .  

4 OC>. 4k ;j~v~I, C041~i F r r .
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A IBi CERTIFICATION RECORD 
A% IND eMETHOD: EDDY CURRENT 

ASEA GROWN BOVERI 

NAME: Edward R. Ericson LEVEL: I I - A 

SOC. SEC. NO.: 040-54-4963 CERTIFICATION DATE: 1/30/92 

EXPIRATION DATE: 12/20/94 

EDUCATION: 
Granby High School, Granby, CT - Grad 1973 

TRAINING: 
ABB Combustion Engineering, Windsor, CT - August 1984 - 40 Hours ET L I 

- January 1986 - 40 Hours ET L II 
Zetec, Issaquah, WA - March 1985 - 40 Hours ET L llA (Data Analysis) 

EXPERIENCE: 
Certified and experienced at ABB CE as a Level I from October 1984 to January 1986 and as a 
Level II/IIA from January 1986 to January 1992.  

EXAMINATION: 

Generl/Basic: 75.0 Eddy Current Data Analysis 
Geeal8s_:Score: 80% 

Specific/Method: 94.0 
Procticol/Specific: 99.0 

Total: 268.0 3 89.3 COMPOSITE SCORE 

The above nomed individual has completed the qualification/training requirements for 
certification in the above examinction method in accordance with ABB Combustion Engineering 
Nuclear Power procedure OAP 2.4 revision 1 

CERTIFIED BY: 
POSITION: E Cur ni Level Ill



6001115"!o N>11"1111111 6 CERTIFICATION 
FOR 1000 Piosoect M ROWa 

Post Office Box 500 FIELD SERVICES ACTIVITIES . ~Winisor. Conriectscui 06095.500 

NAME Ea"S~, DAN=J SOCIAL SECURITY No 473-70-8805 DATE 1-.39 

(09. numitm 

WBC 4. 4 MrC 5. 01 HVr 42. 0 HGB 15. 0 EYE EXAMINATION 
DIFF: N53 L27 M14 (high) B2 E4 
Platelets 195NAULCORTE 
Urine; negative, PH 7.5 TUACOETE 

NEAR VISION -JAGER R #J7 L #J4 g jJ8 **#j1 L9~ Oi BJ1 

FAR VISION -SELLER R 2 LO~ B L R LO L. 20 L2O 200 200 200 20 20 20 
Reads J1 on Jaeger (ccwrected) COLOR VISION EYE EXAMNATION 

~JISNTI4ARA NomlADMNISTERED BY: S. M'agoUirk 

C)wool.(Holmqren) Ne~e & ~ Accpte ly 

PHYSICAL EXAMINATION 

HEI GHT 61516 WEIGHT 245 BLOOD PRESSURE120/100 P88 

SKIN EARS LJJ=NECK tAJP/L EYES L/V 
HEAD HEART CHEST WLI LUNGS W 

PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL_______ 

This is to certify that this inrdivichuaJ has bow wwomue ad no evidenc has been f.und of any phwicAl - -itc 4iucr mght be, aggravated by. or attributed to. ocutwioal wqmu to ionizing radLAticnx. Ibis 1miividalJ haw no nisutory or aviwwo of praula radi~ation injury and tws no history of axoneding thm liits at 10 CM! 20.101 an 1. found to be pnymica.Uly quaa1t ied to part acm duties invaiving ocutinaj expourus to uudif radiatiton 
This eacounat Ion h"s &ao rwwa~ no int n of abrrn beair 

This individual has bmn .xmomwd in acadac with NURM-004 1 Setion 7.4 and no evidenc has ben for of any ph"Licai or rnona coditions in %ftich thin use of ruspxratory protection devi~ms amu conidared cmtrainicated.  

THE ABOVE INDIVIDUA I8S1 NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICI 

LIMITATIONS: 
CORRECTIVE LENSES -glasses DENTURESn/a OTHER _______ 

C-E Medical Depamsent 
Chattanooga Division 
911 W. Main Street 

Si" / re of me-di-c-A Lzaal ner Chattanooga, TN 37402 

Dr. James Rimer (615)752-7212 
medical Examiner (Print) Clinic Location



MAY 20 '93 6:43 FROM OUTAGE SERUICES PAGE.007 

* ABBMCAN R""""RD 

ASA N REDDYCURRENT 

NAMr: Daniel P. Folsom LEVErL I A 

SOC.MEC.NO 473-70-8805 CERTFcATIONDATE 1/10/92 

EXPIRATION DATE 8/4/94 

EDUCATON: 
Cosmos High School, Cosmos, MN - Grad. 1976 
Hutchinson Area Vocational Technical 

Institute, Hutchinson, MN - Certificate NDE Tech 1987 

TAINIG 
Hutchinson Area Vocational Technical 

Institute - May 1988 - 235 Hours/Eddy Current Test 
AB Combustion Engineering, 

Chattanooga, TN - Mar.1989 - 42 hours ET Level II 
Zetec, Inc., Issaquah, WA - Sept. 1988 40 hours ET Level IIA (Data 

Analysis) 

Certified and experienced at ABB CE as a Level I-Trainee in April 1988, as a 
Level I from May 1988 to March 1989 and as a Level IIA from March 1989 to 
January 1992 

EXANNATION REBLT&* 
95.0 Eddy Current Data Analysis 

Spelfiod: 100.0 Score; 84% 

PaSpflnefaif: 96.0 

Tbs 2 1 3 97.0 COMPOSWE SCORE 

The above namedkivil has compld the leUIremerts for certwoio 
in the above examination mehod in accordance wih ABS Combueion Engineeing Nudear Power 
procedure QAP 2.4 revision 1 

CERTIFIED BY: 
PO4 ON -Eddy Cyrent Level III 

TOTAL PAGE.5187



Comsunon GINERINGCERTIFICATION 

1000 Prospect Hill RoadFO 
PostCtfie Bo 500FIELD SERVICES ACTIVITIES 

windsor. Connecticut 06095.0500C 

NAME Glenn, John SOCIAL SECURITY N0 249-33 -949 6  DATE- 2-18-93 

(of Ev~mintin) 

WEC 6.2 RBC 5.69 HB 15.9 HCr 45.7 EYE EXAMINATION' 
1FF: N65 L29 m3 E2 BI 
Platelets 197NAULCORTE 
jr2ne; negative, PH 6 RI ORCE 

NEAR VISION.-JAEGER' R__ LI El 8NA LI i e_ 

FAR VISION -SNELLEN R LO L~ *0 8 L' R L L. 2 LO 9 L 20 20 20 
Reads Ji on Jaeger card 

COLOR VISION EYE EXAMIN1ATION 
[X )ISHIHARA InOrnal AOMINISTEREO BY- S. IaqoUirk 

Eye (lamination Results __ 

WOOL(Holmqren) ##viewed & Accepted *v ~zZ, 
1160" to be4010101 fee S.I ~ .g 1"101C91 *at'. .  

PHYSICAL EXAMINATION 

HEIGHT 71"1 WEIGHT 245 BLOOD PRESSURE 100/70 P72 

SKIN EARS NECK Z-E Y E EYS 

HEAD j ~ HEART CHEST Al~ LUNGS A 

PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL _______ 

ThIS1S O c~i~f tht th..sift~V~.l~ihas ei ~tU~~ ~V1~h"s been ttc.rd of any phlysical, co,± ion '.iu=i might be aggravated by. or attrio.ated to. ocuptioai exouro to Imf~iino radiation. This iwiduaJ has no history or evidence of previa.. radiation injury and has no history of exeiliing tile limits of l0 CTR 20.101 
mid is found to be piwaicaily quaifieda to performn duties involvinog o tioa.± ejcoures to ionizing radiation.  

Ttis exami~nat ion has also reveuae no iiations of aberrant beivor.  

This Iniiduaj has been eiamiar i 1accrdnc with HURE-0041 Secto 7.4 and no evidence has ben tourr of auny phylical or ineta±l 'ditions in %ii the use of respiratory protectim dvices a"v 

THE ABOVE L401VIDUA IS IS NO T OUAUIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES: 

LIMITATIONS: 
CORRECT LESES n/a DENTURES n/a OTHER _______ 

C-E r.--dic I Depa umt 
Chattanooga Division 

Si nat a of Medical Examiner Chattanooga, TN 37402 

M~dicat Eaminer (Print) CI'nle Location



OCT 23 '92 11:57 FROM OUTAGE SERUICES TO R.BROWN PAGE.004 

SA l CERTIFICATION RECORD 
METHOD: EDDY CURRENT 

NAME: John 8. Glenn LEVEL- 1 

SOC. SEC. NO.: 249-33-9496 CERTIFICATION DATE- 2/5/92 

EXPIRATION DATE- 1/22/95 

EDUCATION: 
Ookway High School, Westminster, SC - Grad 1983 

TRAINING: 
ABB Combustion Engineering. Chattonooga. TN - May 1989 - 40 Hours ET LI 

- Jan 1992 - 40 Hours ET LIl 

EXPERIENCE: 
Certified and exoerienced at AS CE as a Level I-Trainee from August 1989 to March 1990 and 
as a Level I from March 1990 to January 1992.  

EXAMINATION: 

General/Basic: 98.0 
Specific/Method: 96.0 
Practical/Specific: 91.0 

Total: 285.0 3 = 95.0 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for 
certification in the above examination method in accordance with ABB Combustion Engineering 
Nuclear Power proceoure QAP 2.4 revision 1 

CERTIFIED BY:y r Le l 
POSTIN:Eddy Curr.m't~I



UOMUS~bU~PUU~iEUUCERTIFICATION
FOR 

1000 pop Hd Rftd FIELD SERVICES ACTIVITIES 
WW4*. -~MW 0W&O 

NAME wwm'I1, ~WSOCIAL SECURITY No 413-13-3627 DATE 769 

WB 6.3 FaC 4.67 HM 14.2 H=?42.1. EYE EXAMINATION 
plaeIets 200 
DIFF: N61. L27 M8 Z3 B1 ].AA coucTo 

rurine: rag; PH 6 

NEAR Vft -*1691 a oil~ LOil_ 9 *J2. A _ LI__ 1 __ 

FA ftM ~SNLLN IM. LU 1 i 1 q L LU A I 
33 29 33 19 20 17 

fts in i Jm cord 
COLOR Vita" [T9 ZANINAIION 

tsm 4 nIKM zrzin ABINISTIIIO 51: S a~r 

0 b ellf~ wMe fm am# pmefl ap.nl "W% 

7011 PHYSICAL EXAMINATION 128 7 

HEIGHT 7'WEIGHT 190 BLOOD PRESSURE 128 7 

SKIN 1~......EARS ... A......NECK ~ AOEYES 

HEAD Ij. HEART CHEST ____4___ LUNGS 41 

PULMONARY FUNCTION TEST: NORMAL. _______ ABNORMAL _______ 

This Ls to awltdfy that Odair livlisj" has WM WW" UW n ev it has bun IOAw of My 9"10"eu 0WMAMii 
W,~&Mt wn cm snavwied by, a sttiamud w, owsiak~a Uemm to tantuig saiat ion. mui LoividabaM 

no hIatOy cc svdoc ot peOml raidtton injury w has r history of ammalh tM limits of110 CIS 30.181 
ard is~ f-ma to be prvaica- 4a uW. to 1mim Atis. lANiv"n mOLLMhIL .awmas to tasing raidktaf.  

This eOninstiMn hm aLs rw to Iirniof WWW abuum m.  

This LeivhA-% hm bun caie in aw with M0004 IwU 7.4 wd no oviduoo hi~ 

THE ASOVE IS, NOT auALFUD FOR woRK UIYOVMI REPOfATORY PAOETO~ 

LIMITATIONS: 
CORRECTIVE LEMS gla DENTURES ri/a OTHER_______ 

C-9 Nonni hpsvtin 
Chattaamea ivWille 

91& IS. Mint 
OCtUaaops TN 37403 

Note" gx1-401rm) Ss mkm



CERTIFICATION RECORD 

METHOD: EDDY CURRENT 

NAME: Ronald W. Hasting LEVEL 

SOC. SEC. NO.: 413-1.3-3627 CERTIFICATION DATE: 10/19/92 

EXPIRATION DATE: 7/20/95 

EDUCATION: 
Hixson High School, Hixson, TN - Grad, 1975 
Chattanooga State University, Chattanooga, TN - AS, 1984 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - July 1992 - 65 Hours ET LI 

EXPERIENCE: 

Certified and experienced at ABB CE as a Level I-Trainee from August 1992 to October 1992.  

EXAMINATION 

General/Basic: 85.0 

Specific/Method: 95.0 

Practical/Specific: 81.0 

Total: 261.0 3 = 87.0 COMPOSITE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Eddy Current Level III
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* ABIl_ 
__ 

CmM110N OAIM 71VA3 

Wat HM Sd" Elf U~OH-G 1 M4 

AMSCnsmbmoksno g.A Qwnmom. TN - Jenusy I33-32 Homs ff.U 

Cartwlsd mid uida ii S aaLelIsTralaw *mi Maidi 1330-. .Iuwwy 139.  

To:273.0 13.3 91.0 COPO~MM scom 

i ft abkew mmkisowi uIVo i mcordne wti AnS cmb ombwn Pf~uig uciw 
survknu nmdw r Gl AP 2Z4 vl0 1* 

903-14-190 08837 +293M A



GOUUUTION>CERTIFICATION 
TOM rosm HAROWFOR 

Pas Office eox am0 FIELD SERVICES ACTIVITIES 
Widsor. Conrwcwula 06095-0600 

NAME HnM WnlLIAM OCA.SERIYN 29-62-7422 3A 2 -12-92 

WC 4.9 RBC 5.74 H~ 47.4 HM 16.1 
Platelets 279 EYE EXAMINATION 
DIP?: N44 1cw L33 Ml5 high B2 E 
Urine negativie, PH 6 NATURAL. CORRECTED 

NEAR VISIO - JACER' It 4 1  LEG f I_ J11091 L__ # a__ 

FAR VISION. - SELLEW R LO L M * LM 12 
20 20 20 ' 

aXOR VtSads 31 c Jaeger cardi 
COLOR EISWNEYE EXAMINATTON 

C XJ ISMIIIARA tonjADINISTERED BY: S. Mmgouizic 

(]WOOL (Mal uqr..,) AO$ & ACCpte 

PHYSICAL EXAMINATION 

HEIGHT ________WEIGHT ________BLOOD PRESSURE b 
SKIN EARS 1AA1- glvo' A EYES 

HEADA HEART tqf4 CHEST C ELUNGS 

PULM4ONARY FUNCTION TEST: NORMAL ABNORMAL _______ 

r" i to certify ttat "is inivn&fta t I am"O aid m~ wice Ie bee found of my hiia nitiong wh"Md fught be aggzrvate by, or attributed to. occupt~m.J expoure to iontein rmiJation_ This indivuhmJ. ha no hUstocc evidnce of pxwimm radiati in wry and hun history of mx.mmu th l~its of 10 0M 20.101 ahd is faard to be phyusily qpaa'liii to perfa dutiesa inv~olving amtmin etnmurm to imitlum redisti.  
MhIA mutlm he also rwest~n m indiation of abarreat bmhvu.  

71a Individual. hem ' -a exaine in~ i with M-0O&1 Section 7.4 aMd no grvi hes bee 
fftrA~ Of mW Oical or umicoditions int %* theusist of zmpiratiny pmtct ghviefs or cisubwmd citranicated.

THE ABOVE WIDIVMOA5)/ 33 NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY RTCION D6VMC& 

LIMITATIONS: 
tORRECTIVE ENSES n/a DENTURES n/a OTHER_______ 

C-E IledIC&l MUep mn 
Chattanooga Division 
911 W~. Main Street 

It Of 01edleal Eaminer Chattanooga, TH 37402 

Dr. .Jameus Riner, M.D. (615)752-7212 

Medical Examiner (Print) CilcLcto 

TOTA~L P.05



COUUiST3U~FCERTIFICATIOIC4.  

FOR 1000 Prospect Hi RoadFIL SE VC SA TVT S .Post Office Box 500FEL EVIE CTVTE 
Windsor. Conncac=A 06095.0500 

NAME HOLZ4E, DAPPRAL E.- SOCIAL SECURITY NO 1 2 3 3 -9 4 6 4  DATE 1-20-93 

WBC 8.7 RBC 4.54 IH1' 43.2 HGB 14.9EYEXMNTO 
DIFF: N51 L35 M6 B2 E6EY EX INTO 
Platelets 258 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION -JAEGER* R #J1 L IJ1 B*,J1 R' L me8 

FAR VISION - SNELLEN R LO L LO 5 L0 n2 LO L2O 0 
20 20 20 

Reads Ji on Jaeger card 
COLOR VISION EYE EXAMINATION 

C X] ISHNARA NonlADMINISTERED BY: S5; Maqouirk 

C ] woOL (Hologren) IO*t@we A Accepted e 

I& so~,. 900 1"b ftv IN "Pifig"j, far s P 

PHYSICAL EXAMINATION 

HE IGHT 5'11" WEIGHT 137 BLOOD PRESSURE 90/66 P 72 

SKI N /,LEARS IAAJ L. NEC K 6A41 EYES (

HEAD ) L HEART bWCHEST 11j-LN LUNGS 6,JAIL 

PULMONARY FUNCTION TEST: NORMAL ________ ABNORMAL_______ 

This Ls to cetify that this iniv1'Awl has be eamined and no ov1idec has beenad of amy physirAl ,,Iti( 
ituch might be. aggravated by, or attributed to. oneutianail, expsure to ionizing radiation. This individal ha 
no history or eviwce of previous radiation injury -nd has no history of cme"in the limits of 10 crw 20.101 
and is found to be physically gpol 4 isd to g rm dties irrolving oaiatonal expoures to i0Riag radiation 

This exunation hass also revaed no indications of aberrant behvior.  

This 1Midvidual has k examined in acadac with UT4J-0041 Section 7.4 and no evidtw has ben 
foundA of 'ny physical or Wint onrditin in ttic the usi of respiratory protection devices aim 
considered contraindicated.  

THE ABOVE INOMVDUA 9/. IS NOT OUAUIF1ED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVIC: 

LIMITATIONS: 

-CORRECTIVE LEN ES n/a DENTURES n/a OTHER______ 

C-E Medical Depart 
Chattanooga ivision 7 911 W. Main Street 

Sign& ft Medical Examiner Chattanooga, TN 37402 

Dr. Jamres Rimer, t4. D.(657-22 
Medical Ezassise, (Print) Clinic Location



planage Darrell &U HolesLEViL I 

NAME; DVIW L. Hcrum LEVE 

800. 80 NO.: 412434484 c.n -C ENC AoM 1//9I 

EPtATIN DAME 1/22/86 

DUCAftIOHd 
Gordral High School, Harvimon, TN - Gaul 1S64 

TRAINING: 
AN Combustmn Engineering, Chatuaneoga, TN - July 1990 - 8 mour ET U 

-JaWay 992* 40 ET Ul 

EXPERIENCE: 

Certfied and expeMnand at ABB CE a a Level I-Traine. fro Setmber 1980 to August 1991 anl as LWvl I from Seplmber t January 1993.  

EXAIMIATION: 
Generel/Basic: 90* 
speom mad: S&0 
PractcauSpeoffce: 87.0 

ToaI 281.0 3 3.7 COMPOSTE SCORE 

The above named indiviua has ompleted the qualifilaforaining equirement for cardeudoin in the above emIaadon Mnng In so arlice wkh ABS Conbustion. Engnering Nuuew Servie procedure QAP 2.4 revISion 1 

CRTIIFIED BY: T* .  

PoSITIoN: Eddy Cuumn Level iII 

JAN-i7-1993 13: 56 y - 5 

TOTAL P.03



6OU UIon> : .CERTIFICATION 

FOR . )0 Prospect Hill Road 
ist Office Box 500 FIEL.D SERVICES ACTIVITIES 

Windsr. connectcut 06e-osoo 

NAME HUTSELL, FRANK SOCIAL SECURITY NO 408-29-6570 DATE 1-6-93 

(of EJxoiaio 

WBC 5.7 RBC 5.71 HCT 47.7 GB 16.8 
DIFF: N48 L42 M6 B 0 E4 EYE EXAMINATION 
Platelets 206 
Urine, negative, PH 6 NATURAL CORRECTED 

NEAR VISION - JAEGER R #J2 L 0 J1 B f Jl ___ L__ 30 

FAR VISION - SNELLEN R L L R 0 0 
29 22 25L 29 22 25 Rads JJ. on Jaeger card 

COLOR VISION EYE EXAMINATION 

( J ISHIHARA ADMINISTERED BY: S. Magouirk 
Eye Examination Results 

[X WOOL(Holoren4-pA, 3 RCWiWG A AcceedB: 

41"fR4adls o Jaeer crd141 

PHYSICAL EXAMINATION 

HE I GHT 5111 WEIGHT 169 BLOOD PRESSURE 110/70 P72 

SKIN EARS NECK a o EYES 

HEAD AXA C HEART 2Z!2 CHEST A - LUNGS 

PULMONARY FUNCTION TEST: NORMAL _________ ABNORMAL _______ 

This s to rtify that this individual has bum ea d and no evience has b, foe of any physAl  
iwtugh might be aggravated by. or attributed to. oocu~ltiaa. . riZ to ionizing rait ion. This individual has rio history or evidence of pmvwma radiation injury and has no history of exceding the limits of 10 CYR 20.101 and i~s fou- to oa p/swLy qel Jd to p*tor dutis ***v*lg O so. m a.*uw s to aonaig ra.iation.  

,his exafut ioni hmasos rwead no indications of aberrant betiv.or.  
Thi~s individual has bans exmie in acmminc with MURE-0041 sect ion 7.4 and no evidenc has ben fon of any prysical or .wtalni ±tions i~n %ftdh the use of raspz~atory protection devicis am 
considered wintraindleated.  

THE AMOVE INIIUtl IS NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEV1CES-.  

LIMITATIONS: 

CORRECTIVE LENSES n/a DENTURES n/a OTHER 

C-E Medical Dear.nt 
Chattanooga Division 
911 W. Main Street 

SH tA of Medical Examiner Chattanooga, TN 37402 

P~jnr, M D.(615)752-7212 
Medical Eamine (Print) Clinic Location



JUN 30 '93 9: 17 FROM OUTAGE SERVICES TO R.BROWN PAGE.002 

*k Ait U3RflFM&fON PECORD 
ASEA RWN QCj MEIHO EDDY CUFRENT 

NAMF- Frank L. Hutsel. LEVEL I1 

=O.SEQ.NO.: 408-29-6570 CER IF1CATION DATE* /49 

EXPIATONDATE 1122/95 

EDUCATIOP& 

Tyner High~ School, Chattanooga, TN -Grad 1983 

TPANNG 
ABB Combustion Engineering, Chattanooga, TN -Dec 1989 - 72 Hours ET Ll 

-Jan 1992 - 40 Hours ET LII 

Certified and experienced at ABB CE as a Level I-Train~ee from January L989 
to March 1990 and as a Level. I f rom March 1990 to January 1992.  

EXA~MINlO RUL&"M: 

SPoodflihd: -84. 0 

T k2 7 2. 0 f - 90.6 COMPOSITE SCOW 

The aboys nwroed klvkfual has oonipksdf __M_ PdEckiai*V~ngrfwhumsrr t cwUgam 
En theabate mmdaio metod In oordano.kh ABS Combwuon Ergl g "Nudwpow 
Wooed OA .4rion I 

CERTFIED BY: 

POSITIOW: Eddy Current 7.11~l 

**TOTAL PRGE.082 *



CERTIFICATION 
FOR 

1000 Pro Hil Road FIELD SERVICES ACTIVITIES Post Ofie Box 500 
Windsor. Connecbct 060950500 

NAME IRWIN, WILLIAM E. SOCIAL SECURITY NO 415-78-6670 DATE 7-20-93 

(of Enamination) 

HCT 39.2 HGB 13.6 RBC 4.58 WBC 4.8 
Platelets 203 EYE EXAMINATION 
DIFF: N58 L29 M9 Bl E3 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION - JAEGER R R J LI a a#_JL O Jl B9 J c I'S 

FAR VISION - SNELLEN R 20 LLO - 8L R 20 20 B 20 

Reads J1 an Jaeger card (corrected) 
COLOR VISION EYE EXAMINATION 
[X] ISHIARA No l ADMINISTERED BY:S. Magouirk 

Eye (xaXination ReultS 
E I WOL (al mren)Reviewed & Accepted BY:1 [ ] WOOL (Holmren) 

NssUa 

*stet 1i to b peaeted fer N ertificatlee easy. Set re.  
slpe4 tor a9ifatlee to ma ato-tor pratet gees .  

PHYSICAL EXAMINATION 

HEIGHT 68" WEIGHT 201 lbs. BLOOD PRESSURE 140/94 P88 

SKIN EARS NECK 0 EYES 

HEAD HEART CHEST __ LUNGS 

PULMONARY FUNCTION TEST: NORMAL x ABNORMAL 

This is to certify that this individual has been examurad and no evidence has been found of any physical condition 
which might be aggravated by, or attributed to. occpational exposure to ionizing radiation. This individual has 
no history or evidence of previous radiation injury and has no history of exceeding the limits of 10 Cat 20.101 
and is found to be physically qualified to perform duties involving occupational expsures to ioniting radiation.  

This exanination has also revealed no indications of aberrant behavior.  

This individual has ben exainemd in accordance with NU-0041 Section 7.4 and no evidence has been 
found of any physical or meatal canditions in which the use of respiratory protection devices age 
considered contraindicated.  

THE ABOVE INDIVIDU IS NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES 

LIMITATIONS: 

CORRECTIVE L CaM WM DENTURES n/a OTHER 

C-E Medical Department 
Chattanooga Division 
911 W. Main Street 

Signature of Mdical Emamner Chattanooga. TN 37402 

Dr. J~w Rinr, M.D. (615)752-7212 

MeegsI tuiase(Prta*) Cl Ster Locatie.-



AII IB1 
pwiag p CERTIFICATION RECORD 

* ASEA BROWN BOVERI 
METHOD: EDDY CURRENT 

NAME: William E. Irwin LEVEL: I I 

SOC. SEC. NO.: 415-78-6670 CERTIFICATION DATE: 7/24/93 

EXPIRATION DATE: 1/22/95 

EDUCATION: 
Brainerd High School, Chattanooga, TN - Grad 1965 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - September 1986 - 40 Hours ET LI 

- March 1989 - 40 Hours ET LII 
Zetec, Inc., Issaquah , WA - July 1990 - 80 Hours ET LIIA (Data Analysis) 

EXPERIENCE: 

Certified and experienced at ABB CE as a Level I-Trainee from January 1987 to July 1988, as a 
Level I from July 1988 to January 1992 and as a Level IIA from January 1992 to July 1993.  

EXAMINATION: 

General/Basic: 93.0 

Specific/Method: 96.0 

Practical/Specific: 80.0 

Total: 269.0 3 = 89.7 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: E Current Level III



SIUISU>UUUU.EIIWCERTIFICATIOW 
FOR 

1000 Prosoect Hill Road FIL ERVICES ACTIVITIES 
Post Office Box 500FIL S 

Wincisor. Connecticut 06095-0500 

~ NAME J~cA'~ '~~J-~o/jSSOCIAL SECURITY No 47,5 ___ AE - ~ 

(of Lrmumt I.  

EYE EXAMINATION 

NATURAL- CORRECTED 

NEAR VISION - JAEGER RE 11 L 0 /1* 0G~ /-..~ LI 8i 99/ 

FAR VISION- SNELLEN R L L~2 Lo O R 20  202* a32O 

COLOR VISION EYE EXAM~INATION 

ISIHR ADMINISTERED BY:~ 

C WOOL (Holmgren) mataw. & Aciegtm 

wt entle uI fea t 4K ff l~~em wslt. f re 

PHYSICAL EXAMINATION 

HEIGHT -7 4' WEIGHT /6 3 BLOOD PRESSURE/ L 

SKIN __ _ _ _ _EARS NECK S J=g - EYES of 6L 4 

HEAD -\HEART ja,-L -,)-,,. CHEST C I CA- LUNGS CI ec- v 

PULMONARY FUNCTION TEST: NORMAL .....z_1_j.... ABNORMAL _______ 

This~ Ls to =rtify that this m.riivuml ties ben i and no evidUein has bm found of any pIWWmL condtic 
wmtucfl might be gggavted by. or attributed to. coovstum&sL expsure to iumzn radiatu I hisU anividua hm 

no nistory or ends of pn.wzma radi-tuon ijury wd has no history Of =0011111111 the =Lats Of 10 CYR 20.101 
and Ls found to be physicaLUy qaa1i ie to du ~tuas ivv occuaticm, .=omu to iuzan radiation.  

ithis mumanation has aiso rwueal~ no sindwtions of adrint bmhW.  

This indi4*aL- Rm beem exisans in acoiinimii with NMinG-0041 Ssotwi 7.4 Md no evdiii~wh e 
found of inmy "mal c womm ina i dtum in dcl the ms of remsatory protctia dmims 

amaiad m ntraiicated.  

THE ABOVE IVIDUAL(4 / IS NOT OUALIVIED FOR WORKC IVOLVING ESIATR PROIECIO DEVIC 

LIMITATIONS: 

CORRECTIVE LENSES \l-SDENTURES ________OTHER_______ 

C-E Nicai Deprtf 
Chattanooga Division 

91 iWMin Street 
Sil~we o )6cil xamo ChttanopTN 37402 

(615)752-7212 
(.1P,0.4i..!L S 

ft~ct s £imsu- 01141111 Cl Ili Lmttem



SEP-09-1993 08:36 FROM ABB/CE Chattanooga TO 918033395259 P.02/03 

*Corrected Cert 10/15/91 

ABB CERTIFICATION RECORD 
AS& nwsoR METHOD: EDDY CURRENT 

NAME: Joseph F. Jacobs LEVEL: J I - A 
SOC. SEC. NO.: 475-78-567 CERTIFICATION DATE: 8/6/91 

EXPIRATION DATE: 8/4/94 
EDUCATION: 
Kimball High School, Kimball, MN - Grad 1976 
Hutchinson Area Vocational Technical Institute. Hutchinson. MN - Certificate in NDT - 1978* 

TRAINING: 
Hutchinson Area Vocational Technical Inst. - April 1978 - Two College Level Courses in ET I Babcock & Wilcox, Copely. OH - August 1978 - 12 Hours uT 

NPCD. Lynchburg, VA - October 1979 - 16 Hours ET ABB Combustion Engineering, Chattonooga. TN - September 1988 - 40 Hours ET L II Zetec, Issaquah, WA - September 1988 - 40 Hours ET LIlA (Data Analysis) 

EXPERIENCE: 
Certified and experienced at previous employer, Babcock & Wilcox, as a ET Level I & a from August 1978 to September 1980. Certifed and experienced at ABB CE as a ET Level hIA from October 1988 to August 1991.  

EXAMINATION: 

Generol/B0sic: 100.0 Eddy Current Level IIA (Data Analysis) Score: 92% 
Specific/Method: 

Sce % 
Practical/Specific: 97-0 

1Total: 293.0 ' 3 - 97,7 9 / COMPOSITE SCORE 

The above named individual has completed the quolification/troining requirements f or certification in the above exomination method in accordance with ABB Combustion Engineering Nuclear Power procedure WA 2-4 revision 1 

CERTIFIED BY: A.  
POSITION: Eddy Current Level III



.00,CERTIFICATION 

100 __m fe FOR 

Pod Of*Bxa FIELD SERVICES ACTIVITIES 

NAME JOtM, ICE8 L- SOCIAL SECURITY NO 306-66-7147' DATE 8-3-93 

Hcr 45.2 EIM 15.6 JRC 5.24 WMC 7.8 EYE EXAMINATION 
Platelets 196 
DIFF: N57 L33 M5B1 E4NAULCORTE 
Urine; negative, PH 6 ARLCOECE 

NEAR VISION -JAIEWL R 0___ L__ 0 9 3*a 1 L 0__a59 

FAR VISION - SNELLEN ft2 L LO s Ot LO. L M. 8 20 
67 - 67 67 22 20 1 

COLOR VISION EYE EXANIMATTON! 
SIISNINARA ADMINISTERED IT: S. Magouirk 

Eye 12a41otitm Reswits ( xj wooL(malmren) redr green, Review" & ACCOptH 1r: 
yellow, blue Impe toh '0"dfo1448If"sGp t e 

PHYSICAL EXAMINATION 

HEIGHT 69" WEIGHT 170 BLOOD PRESSURE 110/80____P80 

SKIN EARS VV NECK _________EYES ________ 

HEAD HEART' LrJ CHEST ZA-/ LUNGS A52 
PULM4ONARY FUNCTION TEST: NORMAL ________ ABNORMAL_______ 

This 1.s to certify that this irividual has ben mmami and no evdenc has been fourd of my "iamJd 'dfidh vagt be aggavated by, or attribate to. o.patical expsure to imuunq radiat. This irmimaim..  no history or evdenc of Pme1m. radtatiai iAy ad hm no istory of amewwt U LIMAt ot 10 CmU 20.1( and is faxd to be pically a-iefsd to pam duties involving 0=4atiom, .apmwes to imukvgm ragu; 
This eAmiam Ims also reIawd no indiations of b ru-t tmimo.  
This individual hasm xatned in a ffin with MAIN.0041 Section 7.4 wd no e'Ammwhbo 
fonmd of any ptyica.1 or mntaL. waditio in dca the tue of rempraty proectam deve am 

THE ASOV8 3QVUIW 4)/I NOT GUALWE R WOWI UWOLVMN RESPRATORY 1011U11110 0EV 
LIMITATIONS: 

CORRECT! V glsm DENTURES _______OTHER_______ 

________________________Chattanoog Division 

SI~wo~ ~~h~~inmaj11 3740&



OCT 23 '92 11:57 FROM OUTAGE SERVICES TO REBROWN PAGE.003 

* AL ~ (l~FICflNRECORD 

ASOWN &9M O EDDY CURREN 

NAE Leslie R. Jones LEVEL II 

8OCM SEM NO.. 306-66-7147 ETITO DAME 1/22/92 

O'RATION DATE: 1/9/95 

EtJGATIOt4 

Clinton High School, Clinton, IN - Grad 1976 

TRAINING 

ABE Combustion Engineering, Chattanooga, TN - Doc 1989 - 72 Hours ET LI 
- Jan 1992 - 40 Hours ET LI 

EX CE: 
Certified and experienced at ABE CE as a Level I-Trainee from January 1990 
to August 1990 and as a Level I from August 1990 to January 1992.  

EXAMINATION REULMTS: 
GeneraV~a

SPecific/Metod: q 

TOMa 261.0 f 70 COMPOSiTE SCORE 

The above named IndMduaj has comp1eted the qUalftontfthnng requfrments for certificatio in the above exaWwjahon method in acrance with ABB Combustion Engineering Nuclea Pow 
procedire _4P revision 

CERMIED BY:- _ _ _ _ _ _ 

POSMON: Eddy Current Lemel TTII



.SEP-09-1993 0B:36 FROM rABB/CE Chattanooga TO 918033395259 P.01/03 

.LU . CERTIFICATION 

pow ofte a FIELD SERVICES ACTIVITIES 

NAME 'CESM SOCIAL SECURITY No 441-48-1903 DATE 8-20-93 
(Of amminfton) 

w 5.4 M~C 5.09 Wr 43.4 iiCB 14.9 EYE EXAMINATION 
Plateet 226 

DWF: Ni58 L29 M49 B1 E3NAULCORTE 
Uriner zugatiw, PH1 6 ~LCfRCC 

NEAR VISION - ESEW RI LI 0 a __ moil LOI soil_ 

FAR VISKN - SUELLEN Lo. L 20 LO RL L a. .9 -9i 
20 20 20 

COLOR ISIONJ1 ani Jaeger (cxcrrectW) 

C xl SNINlA ~ADMIINISTERED BY: S. MagouiXrk 

CIO fumte wifat w~poV~~g wtf 

PHYSICAL EXAMINATION 

HEIGHT _____9___ WEIGHT 249 BLOOD PRESSURE 140/90 P84 

SKIN EARS _________NECK ki EYES /1! 

HEAD HEART A' CHEST ________ LUNGS 

PULMONARY FUNCTION TEST: NORMAL. X ABNORMAL_______ 

Mls is to catif r that thin individual tim Msin emuizms ad no evi~ has bea fo.vd of mny ph",Ioml uit in 
%i~ich mit, be "wwuvind by. or attributed to. c~mtm.L amau to imiing rwIdtatkmo. TI" irividual hias 
no hismy cc evdec of prwiu raatio injury and has no history of .esomd the Limtits of 10 CMR 20.101 
aid Is found to be PS~siouy quaUjud to -go 6, utis iW.Dlving a a4Iaticma WPsOe to ioWitg roiatlan.  

ftis 4morinim hm Also wwOaIM va indUSiis 09 aemt bdiavio.  

7bis Ir~l~mi. has bea muind in , -- with WN-0041 Sect 7.4 and fa avidum has bow 
foAu of anq r"slI ow wmtal am'dition in tmd the use, of respiratory protetio nm a m 

THE AGOVE 3e5VUAqj / 1 NOT OUlAU*FI~ OR WOWK PWVOVIN42 RESPIATORY POUTO EKE 

LIMITATIONS: 
CORRECTIVE 5 glasses bariI1RES _______OTHER _____ 

C-1 111"1cal awr~ 
Qiattanowg Division 

911 V. Main Street 
Sigmaf of Medical gzaelmaw Chattanooga, TH 37402 

(615)752-7212 

"weal bas~imet (M.St) Clinic Location



+2032959530 ABB OUTAGE SUCS WIND F-995 T-965 P-004 PUG 13 '93 12:01 

A IBum 
* E CETMCATION RECORD 

ASEA BROWN BOVERI 
METHOD: EDDY CURRENT 

NAME: Leonard D. Kester LEVEL: I 1 - A 

441-48-1903 CERTIFICATION DATE: 7/21/93 
SOC. SEC. NO.: 

EXPIRATION DATE: 8/4/94 

EDUCATION: 
Kingfisher High School, Kingfisher, OK - Grad 1968 

TRAINING: 
Babcock & Wilcox, Lynchburg, VA - January 1985 - 40 Hours ET U 

- January 1985 - 36 Hours MIZ-18 
- April 1986 - 40 Hours ET Lil 

ABB Combustion Engineering, Chattanooga, TN - September 1987 - 30 Hours ET Ul 
Zetec, Issaquah, WA - October 1988 - 40 Hours ET LIlA (data analysis) 

EXPERIENCE: 

Certified and experienced at previous employers, Allen Nuclear and CE as a ET platform worker 

from June 1984 to September 1984, Babcock & Wilcox as a Level I from January 1985 to 

September 1985, CE as a Level I form Octoberl985 to January 1986, Universal Testing as a Level 

I1 from February 1986 to March 1986, Babcock & Wilcox as a Level 11 from March 1986 to 

September 1987 and at ABS CE as a Level II from September 1987 to October 1988 and as a 

Level hlA from October 1988 to July 1993.  

EXAMI NATION
eXaai: 95Eddy Current Data Analysis 
General/Basic: 97.5_ Score: 97% 

Specific/Method: 100.0 

Practical/Specific: 100.0 

Total: 297.5 / 3 = 99.2 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure GAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: ET Level III



+2a-32859530. ABB OUTPAM SUCS W IND F-12'? T '-62 P-00&~'011 a 17 '93 14:47 

CERTIFICATION 

%SEA BROWN BOVERI INC. FOR 

100 Poorospect Hill Road iFIELD SERVICES ACTIVITIES 
post Office Box 500 
Windsor, Conncticut 06095-0500 

NAMEKarl Krivaflec SOCIAL SECURMT NO.!_049-6-43 DT /09 
AME:,; r (of Exaination) 

I EYEXAMINATION 

NATURAL CORRECTED 

-~S0iJAEGER R#L#.. B#J R# L _ #d'___ 

EyJRiO5i.SELLEN' R 20 L 7i0 B 2Q Lf t3 

EYE EXAMINATION 
ADMINISTERED BY:' 

~ISHIHARA V~ iEye 'Exnation Results 
Reviewed & Accepted By.  

WOOL (H4oLmtfn) p4vvdt Uf ASS = dfr riDE m.iifkadon onty. Not requimd tor qua WkIcati 0 

PMYICAL EXAMINATION 

HEIGHT 7/ WEIGHT / ? ",a BLOOD PRESSURE / le. 6)2& 

SKIN NECK 0EYES~~~ 

HEAD V -HEART 101 S a- CETLUNGS A 

pULMONAR'Y FUNCTION TEST: NORMAL L ~ ABNORMAL _ ______ 

T~is LS to certify that thsindlvknal, has be=n cxmnd and no ovidence his been fiand ofauy phricaL condition which ii be 

aggravated by, or attrbutd to, occuPational =cPOsurc to ioniig radiation This individual has no history or evidence of previous 

radiation injuy and has no history Of exceding the limits of 10 CFR 20.10 and is found to be physically qualifed to pertorm 

duties involvnS occupational exposures to ionizing radiation.  

This exam fiti00 bus aso revealcd no indications of aberrant behavior.  

Thi s individutl has been examiaed in accordance with N1JREG-004i Sctimo 7.4 and nocevidcnr~ has been fond 

of any physical or zaental conditions in which the use of respiratory protection devices are considered contrain&i 

rated

THlE ABOVE INDIMIUAI(S1 1 NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PRO'IECTION DEVICES: 

LIMITATIONS: 

CORRECTIVE LENSES TI DENTURES -4- OTHER_ _____ 

~RESPIRATOR GLASSES 0 
AIB Medical Department 
Dept. 5420-i902 

mancr ]00 Prospect Hill Road 

~~o f Wuidsor, CT 0609S.OSO 

Joseh A.Amao, Mr) (20) 285-3339 

MoiaExaminer (Print)I cLcto 

Form II012Cts (7MJ) 

4 1



+203295953i ABB OUTAGE SUCS WIND F-127 T-020 P-0B7/011 AUG 17 '93 14:47 

:A IBIB 
* 4 gggCERTICATION RECORD 

ASEA BOVERI 
METHOD: EDDY CURENT 

NAME: Karl J. Krivanec LEVELI 

SOC SEC NO.: 049-64-7433 CERTIFICATION DATE: 7/23193 

EXPIRATION DATE: 7/22/96 

EDUCATION: 
East Catholic High School, Manchester, CT - Grad 1980 

TRAINING: 
ABB Combustion Engineering, Windsor, CT - July 1990 - 40 Hours ET LI 

EXPERIENCE: 

Certified and experienced at ABB CE as an ET Level I-Trainee from July 1990 to October 1991 and 
as a Level I from October 1991 to July 1993.  

EXAMINATION: 

General/Basic: 80.0 

'Specific/Method: 100.0 

Practichl/Specific: 93.0 

Total: 273.0 3 91.0 COMPOSITE SCORE 

The above named individual has completed the qualificationltraining requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERITIFIED BY: 
POSmTION: EddCunaeveil 10



+2032859530 AiBB OUTAGE SUCS WIND F-218 T-533 P-008/009 SEP 13 '93 16:08 

CERTIFICATION . ASEA BROWN BOVERI INC. FOR 
000 Prospect ill Road FIELD SERVICES ACTIVITIES 

Post Office Box 500 
Windsor, Connecticut 06095-0500 

NAME Franci S Myers SOCIAL SECURITY NO. -- 236-64-8335 DATE 3//9 
(of Examination) 

MY EXAMIl NATION 

NATURAL CORRECTED 

NEAp, vsiON -JAEGER R# _ L__ R_ R# L#Z B1 

fAJS -SNELLEN R. 2 L2 B2 R 2Q L~ 2a 

C0LO0011IYki EYE EXAbMATION 
ADMIUFTERED BY, 

iiISHIHARA____________ SycExaination Resub 7 

HEIGHTPHYSICAL EXAMINATION 

HEIGHT ~ WEIGHT r9? BLOODPESR lge& 

SKNEARS__________ EYES_____ 

HEAD EART4-szIj 0WIS T LuNS no.

PULMONARY FUNCTION TESMf NORMAL_ -ABNORMAL_ ______ 

This is to cetify tha this inifividual hsbecia enmic and muevidec has bee= bond of a"y physical cimditio A" b 

aggrvated by, oattributed to, occpational expeez to ionizn racdaicin This individua has no hiatoy or evxdenc of previou 

radiation injtuy and Ias io hiso'9 PeceIP ;g the limits of 10 cFR 2O0rB and is found to be physicaly qualed to perform 

duties involving *=cpatioal exposauce to iOniwn radiation.  

This examinationt b.a also revealed noindicatiout of aberan behvior 

This indiviual has b,,-= GxamnnW in accordance w*ih Nvvma-0041 Section 7-4 and no evidenc has bmc found 

of any physica or menal conditimn in which the use of respiratorY priotectio devices ame conidered ciautraindi 

cated.  

THE ABOVE INDIVIDUMADI~?S NOT QUALIFIED FOR WORK INVOLVING RESIPIRATORY PROTECTION DEVICES: 

LIMITATIONS: 

CORRECtiVE LENSES 7DENTURES It______OTHER d 

RESPIATORGLASES ~ABB Medical Department 
Dept. 542o-io2 

Signtureof Mdica Exainer1000 Prospec Hill Road 
, Sj~aureof edicl EamierVindlsor, CT 06095-0O00 

Joseph A- Amato, M_) (203) 2&5-3339 

Medical Exaiminer (Print) Clinic Location 

Form #0020508 (7M9)
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A 1111 
A% gpfp cTaCAmeONRECORD 
ASEA BROWN BOVERI N=OD: EDDY CURRST 

NAME: Francis C. Myers LEVEL 

SOC. SEC. NO.: 236-64-8335 CERTIFICATION DATE: 6/18/93 

EXPIRATION DATE: 6118/96 

EDUCATION: 
Frankfort High School, Ridgeey, WV - Grad 1959 

TRAINING: 
ABB Combustion Engineering, Windsor, CT - August 1984 - 40 Hours ET L 

-July 1990 - 40 Hours ET U 

EXPERIENCE: 
Certified and experienced at ABB CE as a Level I-Trainee from August 1984 to November 1986 and 
as a Level I from July 1990 to June 1993.  

EXAMINATION: 

General/Basic: 70.0 

Specific/Method: 88.0 
Practjcal/Specific; 97.0 

Total: 255.0 1 3 = 85.0 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certfication 
in the above examination method in accordance with ABS Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY:/,-* 

a POSITION: Edd Current Level III 
g



6ou.ubnu~'~eininnUSCERTIFICATIOW 
__ FOR 

1000 A M Ploa FIELD SERVICES ACTIVITIES 

NAME ORl!EDF, WXN A. SOCIAL SECURITY NO 469-56-7047 DATE 8-4-93 

WWC 5.7 PEC 5.06 IL' 43. 3B 14.5 EYE EXAMINATION 
platelets 225 
DIFF: N54 L28 ml] Bi E6NAUL ORCE Urine; negative, PH 6 TMCORCE 

NEAR VISION -JAEGER* R L__ 0 I_ 8 0 R iejL 80 J1 

FAR VISION - SNELLCM R L - LO200- L L 2 s a20 

Heads J1 cn Jaeger (corrected) 
COLOR VISION EYE EXIN~~ATION 

C XIC ISNIHARA, norml ADMNISTERED BY: S. Magmlirkiq1 
Eye Examination NOWult 

C ] WOOL (HIoMren)Reewd Actd 

0 fawlrW to.b IN temt fee ON cIM r, @. ear. ft o 
mwit" fee 4",ilfea;.e 'a maw me=ae w~ewggtge., 

PHYSICAL EXAMINATION 

HEIGHT 71" WEIGHT 211 BLOOD PRESSURE 140/90 P80 

SKIN EARS______ NECK _ _______EYES ________ 

HEADHEAR CHEST LUNGS 

PULMONARY FUNCTION TEST: NORMAL XX ASNORM4AL_______ 

This is to certify that this idivida± has been .isand and no evidence has been faord of any dpysIcal cordi:ic %4ud might be aggravated by. or attributed to. o~uptial "oeure to ioniz"n radiAtwn. This indivdua has no history or evidence of Previous radiation injury and has no htistory of excedng the limits of 10 CMW 20.101 and is fourd to be nyaieaLly quaalied to Perfozm dut Lee involving 4etional empmures to ionizine radiation.  
This examination as &Lso revealed no indications of aberrat b~Mwiar.  
This individual No ee oxmnine in accrdm with KM-0041 Section 7.4 and no evidence ha begs found of any Wpyimal or wmtaL odition in Widch the us of repiratory protection davicesik-1 codeed contraindicAtd.  

THE A13OVE 34DIWlDUAA9/)/ 15 NOT OUALI1ED FOR WORK INVOLVING RESPIRATORYPRm1SDVC 

LIMITATIONS: 

CORRECTIVE LENSES glasses DENTURES ________OTHER_______ 

C-E IicaI Deprt 
Chattanooga Division 

tnpl offtdial x"Ir Chtt-wpoTN 37402' 
j Dr jam Rier, .D.(615)JR-nn



A Ba ~CERTIFICATION RECORD 

ASEA 8ROWN BOVERI METHOD: EDDY CURRENT 

NAME: Wayne A. Ortloff LEVEL: II 

SOC. SEC. NO.: 469-56-7047 CERTIFICATION DATE: 7/29/92 

EXPIRATION DATE: 7/28/95 

EDUCATION: 
Hutchinson High School, Hutchinson, MN - Grad 1980 
Hutchinson Area Vocational Technical Institute, Hutchinson, MN - Certificate in NOT, May 1990 

TRAINING: 
AB8 Combustion Engineering, Chattanooga, TN - January 1991 - 40 Hours ET LI 

- July 1992 - 40 Hours ET LII 

EXPERIENCE: 

Experienced at ABB CE from December 1990 to February 1991 and certified as a Level I from February 1991 to July 1992.  

EXAMINATION 

General/Basic: 95.0 

Specific/Method: 92.0 

Practical/Specific: 97.0 

Total: 284.0 3 = 94.7 COMPOSITE 

The above named individual has completed the qualification/training requirements for certification in the above examination method in accordance with ABB Combustion Engineering Nuclear Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Eddy Current Level III 
O



1111U U I .E I I E I E U UC ER T I FIC A T IO Ni 
low M PAWFOR 

P" Oft am mFIELD SERVICES ACTIVITIES 

NME PS=, M0NE S0cJAL EI siityn 207-43-4377 DATE 51

BYE EXAMINATION 

NwVIIO JfMUI i J3 t fJ3 1 __J3 A,_ I U_ ~_ 

CXI jININA N==1 *0111171m syl~Mmj 
C :46"'O d S a 9296 Bi 

PNYBIOAL EXAMINATION 

HEIGHT V'2 WEJINT 190 b6. ILOOD PRESSURE 
SKIN EAJRS NECK .*EYES .c 
HEAD N EWR kd cnrST Al- LUNIS 

PULMONARY FUNCTION TEST- NWRMAL X A3NALa 

IKU hIs to' SU MW t UwidU hem w ui f0A Maim Wy 0"J =oft&= . I ~I Nd A& to" to in 0UIAmaj wiIW"i ". pwom efts inlvq WwWA gaanonomw"g to l~aftUND ra~ah 
7ma ainu hils L" FlAd g Uwinamr so dmrnw be 

Tins £mkL hm bm e hasm in s mm weimam PLN4USeto .4 wd iw evif m~ b

THE AUOW aEY j~ NOT OBALFW PMR VW SSYOS.I NE an PRO InIuui 
I INITATIMIit: 

Ifwlqfqof dlel fmwrChttagee, TN 37401 

c4aI h os (rMe) 0Cit Lots"u
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A 1811 
M'711ID CERHCAION RECORD 

ASEA eROwM Boym 

METHOD: EDDY CURRENT 

NAME: Angelo Pascucci LEVEL: I I - A 

SOC. SEC.; NO.: 287-484577 CERTIFICATION DATE: 8/13/93 

EXPIRATION DATE: 8/10/96 

EDUCATION: 
Hoban High School, Akron, OH - Grad 1967 

TRAINING: 
Babcock & Wilcox, Lynchburg, VA - November 1985 - 40 Hours ET U 

- January 1986 - 24 Hours ET Ul 
Zetec, Inc., Issaquah, WA - June 1987 - 40 Hours ET LIlA (Data Analysis) 

EXPERIENCE: 

Certified and experienced at Babcock & Wilcox as a Level IIA (Data Analysis) from Jauary 1986 to 
April 1987 with additional ET experience from 1984 to 1985 consisting of design and maintenance 
of ET equipment and development of ET techniques for U-bend indication detection and sizing and 
ET data acquisition. Certified and experienced at ASS CE as a Level IIA from August 1987 to 
August 1993.  

EXAMINATION; 
Eddy Current Data Analysis 

General/Basic: 97.5 Score: 81.7 

Specific/Method: 96.0 

Practical/Specific: 99.0 

Total: 292.5 3 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineerin0 Nuclear 
Services procedure CAP 2.4 revision 1 

CETIFIED BY 

POSION: WltLevel III 

PO'ON



lii +93553 ABB OUJTPG3E SVCS WJIND F-127 T -629 P-889/011 AUG 17 '93 14:48 

CERTIFICATION 

Post Officeco 0 
Windsor, Connecticut 69-5 

NAME Brian Pasquale SOCIAL SECURI'Y NO._-0-4 -49DAMryA 
(Of Examination) 

EYE EXAMINATION 

NATURAL CORRECTED 

NAR 1S1IN- JAEGER R#.. L# B#--/ R#_ *B 

FA SIO-SNELLEN R2 M , GB2 R 2Q L 212 

COLRSIONi EYE EXAMINATIONI 
ADMINISTEED BY. ~ L fJ 

[\,A ISHHAA_________ Eye Examination ResltsIh 
RavieWed & ACCCIted B .r __________ 

NDE Departmcrt 
1WOOL (Holmrn)_______ 

*Rcqiad to bc (OfIcdt~ NDS udcaifixia 0* N" rutrcd for qnuattlao to 
_______________ war pwm*y dec 

F. PliMCAL EXAMINATION 

HEIGHT 2WEIGHT /994 ' BLOD PRESSURE /.YwlA- @z L 
S K I N .. EIARS________ NECK 'LtL EYES r-~'' 

HEAD HFHART . - CHiEST 4,_L_ LUNG 7 ~ 
PULMONARY FUNCTION TEST: NORMAL ABNORMAL________ 

Tbis is to certify tha this individual has been =xmined and no evide=c bas been found of =ny physical condition which might be 
aggravated by,-or attributed to, occupational exo=r to ionigradiazjioa This individua has no history or evidenc of previous 
radiation injury and has no history of exceeding the limitsi of 10 CPR 2040 and is found to be physilfy qualified to perfoirm 
duties involving occupational exposures to ionizing radiation, 

This examination has also revealed no indicat ions of aberrat behavior.I 

This individual has been examined in accordance with NUREG-0041 Section 7.4 and no evidence has been found 
of any physical or menta conditions in which the use Of respiratory protection devices are conasidered contraindi
cated.  

THE ABOVE INDIWODU 'i IS NOT QUALIFIED FOR WORK INvoLvING RESPIRATORY PROTECTION DEVCES: 

LIMITATIONS: 

CORRECTIVE LE-NSES * DENTURES &OTHER_______ 

RESPIRATOR-CLASSES (S~ABB Mcd ical DePartment 
Dept. 5420-1902 

1stiofMcdirml Examiner 1000 Prospect Hill Road 
N Windsor. CT 0609s550 

Joseph A. Amato, LM n 203) 2&5-3339 

Medical Examiner (Ptint) a ucLct~ 

Fo Irni 000208M (7M9)
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9 4 [gCERFCA[ON RECORD 
ASEA BROWN BOVERI 

METHOD: EDDY CURRENT 

NAME: Brian C. Pasquale LEVEL: II 

SOC. SEC. NO.: 203-40-4976 CERTIFICATION DATE: 7/22/93 

EXPIRATION DATE: 7/21/96 

EDUCATION: 
New Brighton High School, New Brighton, PA - Gradl970 

TRAINING: 
Scientific Technologies, Madison, CT - June 1988 - 40 Hours ET LI 

- September 1988 - 40 Hours ET LIl 
Wetinghouse, Pittsburg, PA - August 1989 - 90 Hours ET Data Analysis 
Zetec, Inc., issaquah, WA - December 1990 - 80 Hours ET IIA (Data Analysis) 

EXPERIENCE: 

Certified and/or experienced at previous employer, Scientific Technologies, from January 1988 to 
December 1989 and Certified and experienced at ASS CE as a Level it from July 1990 to December 
1990 and 8s a Level IIA from December 1990 to July 1993.  

EXAMINATION: 

General/Basic: 75.0 

Specific/Method: 81.0 

Practical/Specific: 85.0 

Total: 241.0 / 3 = 80.3 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY; 

POSITION: Current Level Ill



cOm "0110oN US 1n NEWIN CERTIFICATION 
1000 PfOSOM Hi Fluroad FOR Post Office Box 500 FIELD SERVICES ACTIVITIES Windsor. Connecicu 06095-0500 

NAME P~qr~wPPSJ. rfr'r SOCIAL SECURITY NO 411-96-7094 DATE 02-06-93 
(of Examinatc 

HCr 52.3 HGB 17.6 RBC 6.11 (high)EYEXMNTO WBC 15.0 (high) Platelets 246 EY EXMNTO 
DIFF: N69 L19 M5 Bi E6 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION - JAEGER R IJ1 Li0Jl 8 0Ji R I_ L__ a__ 
FAR VISION - SNELLEN R~ I 20LM M R2 .OL20 20 29 33 29 20 22 82 

COLOR ISIONJl on Jaeger card 
EYE EXA14INATION [X )ISNIMARA n~na ADMINISTERED BY: S. Magouirk 
Eye Examination~ Resul C)WOOL (Holmgren) Reviewed & AcceptedSy 

PHYSICAL EXAMINATION 

HE.IGHT 5'7" WEIGHT 160 BLOOD PRESSURE 120/74 
SKIN 4 ~ j EARS _________NECK I 'EYES________ 
HEAD __ _ _ _HEART 4JCHEST 

__ _ _ _LUNGS / 
PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL _______ 

This is to carti fy that this individuali has bee examined and~ n evidence has been foun of any phyica Clii 
vuCh Might be aggravated by. or attributed to, o~ptih~ ejxpsurt to ionzin~g radition. This Lndividu&j ha.  
no history or evidence of Previous radi.ation~ 3nury and has no history of exceedng the iimits of l0 civ 20.101 
and is foundzw to be pysica11y qual~ified to perform duties involvingruq tion&l expsures to ionizing radiatiLon 

MUa examinat ion has also revwe. no indications of aberrant~ Wwhvcr 
ThIs ±idvjdu.. has bee exmie in accodance with NME-O041 Section 7.4 and no evidence has been found of any jtlyuiA4 or nmn&A conition~s in latch the use of respiratory protectuxi device. am~ 

THE ABOVE INDIVIDJUA( ISV IS NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION IDEVICE 
LIMITATIONS: : 

CORRECTIVE LENS E-,glasses DENTURES _ ______OTHER_______ 

C-E Nedical Deparmnt ____ ____ ___ ____ ___ ____ ___C h a t ta n o o g a D iv is io n 
911 W. Main Street Signat ure/of medical Examner Chattanooga. TN 37402 

Dr. s Pdnler, M. D.(657221 
tMedical Examiner (Print) Clinic Location



OCT 23 '92 11:57 FROM OUTAGE SERVICES TO- R.BROLJN PAGE.002 

~~AUR~4~plf MM Io : D CURaR T 

NAWE Do0uslas L. Pattarson 
LEV6. II 

SW- CX-- 41496-794AnON 
DATE: 1/21t92 

EDUCATIONtE MM E /29 

Hiigson High School, Hixson, TN - Grad 1981 

TRAINING 
ABB Combusit±c Engineering. Chattanooga, TNq - May 1989 - 40 Hours ET LI 

- Jan 1992 - 40 Hours ET LI 

Cartifie4 and experienced at ABB CE as a Level I-Trainee from June 1989 to 
March 1990 and as a Level I from March 1990 to January, 1992.  

GWWW~aft 78.0 

P8a8P~df -

TOt*D 25.0/ = __3. 3 COMPOSnJ ScORE 

fI e above Wm*in method I accOrdanoc wth ASS COMbtn &Orjna" Nu.I Powgr 

OERTMWI By:.
POWMTIL Eddy ur z Leve 'III



6W CERTIFICATION 
FOR 

1000 os.pW HPOa FIELD SERVICES ACTIVITIES 

NAME4 -PYLE, Sai' SOCIAL SECURITY No 411-98-7265 'DATE 7-13-93 

HCT 46.0 HGB 16.2 F 5.29 %MC 5.4 EYEXMNTO Platelets 213EY EXMNTO 
DIFF: N62 L28 M8 BO E2 
Urine; negative, PH 6 NATURAL CORRECTED 

NEAR VISION.- JAEGER R___i L__ BC_ 0I_ LI___ 81 

_ _ _-FAR VISION - SNELLEN ft 20 B O 20 20 LO L20 L 22 25 22 

COLORi VIIO EY jaeger cr 
COLO VIIONEYEEXAMIINATION 

EX ] SHINRA NrmalADMINISTERED BY: S. Magouirk CX IHINAA No~al ye Elimination Results 
C ]woft(molmgren) Reviewed A ACC*Dttd $I: / 

2060sr tobe 40ml," 9We ~I I at,4 e lgas. set F9.  

PHYSICAL EXAMINATION 

HEIGHT ~"WEIGHT 20BLOOD PRESSURE 188 7 

SKIN EARS NECEK ,j EYES A 

HEAD ~ HEART CHE STLU UGS 4d 

PULMONARY FUNCTION TEST: NORMAL xOC ABNORM4AL_______ 
7h"s i~s to certify that this indivicha has benexaine~ad and no evidUeC has bom found of any pv"WAIc Mit utuci might be aggaimted by. or attributed to. O~Patunami expsu to inq radiat ion. Thindividual t-.  no hi~story or evidiwo of psevious radiation i~njury and has no history of eweeding the limits of 10 CFIR 20.101 and is found to be prysically qualified to perfomz duti~es ulvolving occpational eigmures to ionuzin radiatic 

ibis axsins~tui ha aLso reveaLed no indications of aberrant bhavzog.  

This indivA- hes bee .aMawrd in acdnce with MWE0,041 Setion 7.*4 and no evienc he buns found of mwy physiol or wmtal coditions in %idch the use Of r*@pazatory Proteetw dmvi;a 0cmided amtrainicated.  

TH ABV S 1 NOT aOlUIED FOR WORK INOLVINCI RESPIRATORY PROTECIOW DEVK 

CORRECTIVE LENSES n/a DENTURES n/a OTHER_______ 

C-E Iica) 0eprt 
Chattanooga Division 
911 W. 1Mi Street 

Slq #* f WO ExmmwChattamog., TN 37402 
__________~rNLD (615)7Mz



JUL 22 '93 15:53 FROM NUCLEAR-GUALITY PAGE.004 

A man CERTIFCATION RECORD 

#% WMETHOD: EDDY CURRENT 
ASEA BROWN _ov_ _ _ 

NAME: Scott L Pyle LEVEL: IIA 

SOC. SEC. NO.: 411-98-7265 CERTIFICATION DATE: 11110/92 

EXPIRATION DATE: 2128/94 

EDUCATION: 
Central High School, Harrison, TN - Grad 1973 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - September 1986 - 40 Hours ET LI 

- May 1988 - 40 Hours ET LI 
Uivetral Testing Latbritoies - September 1988 - 24 Houts ET LII 
Zetec, Inc, Issaquah, WA - February 1991 - 80 Hours -ET LIIA (Data analysis) 

EXPERIENCE: 

Certified and experienced at previous employers, ASS CE as Level I-Trainee from January 1987 to 
May 1988 and as a Level I from May 1988 to August 1988 and as a Level 11 and lIA at Siemens 
Nuclear Power Services from September 1988 to September 1992.  

EXAMINATION: 
Eddy Current Data Analysis 

Geneal/Basic: 80.0 Score: 90% 
Specific/Method: 86.0 

Practical/Specific: 92.0 

Total: 258.0 / 3 86.0 COMPOSITE SCORE 

The above named Individual has comPleted the qualification/training requirements for certification 
in the above examination method in accordance with ABS Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision .  

CERTIFIED BY: 

POSITION: Eddy Current Level IlI



CERTIFICATION 
FOR 

10Pros ec Hill Road SProspect Hill Road FIELD SERVICES ACTIVITIES 
Windsor. Connecticut 06095-0500 

NAME REICH, JOHN SOCIAL SECURITY NO 306-46-9824 DATE 1-25-93 

(of Basiamtion) 

HCr 41.6 HGB 14.5 RBC 4.82 WB 4.5 
Platlets228EYE EXAMINATION Platelets 228 

DIFF: N39 L41 M7 B2 El 
Urine; negative, PH 6 NTURL CORRECTED 

NEAR VISION - JAEGER RIJ LI J3 8 R _ L 8 a0 

20 20 FAR VISION - SNELLEN R L B LR L 20 
20 20 20 

Reads Ji on Jaeger card 
COLOR VISION EYE EXAMINATION 

DC I ISHIHARA Normal ADMINISTERED BY: S. Magouirk 

C WOOL (Holotgrmn) 
NUO Department 

sof*ti* to e cameetee fo, N se'tifret** e"tf. Set ** 

PHYSICAL EXAMINATION 

HEIGHT 5'8" WEIGHT 216 BLOOD PRESSURE , 130/80 P76 

SKIN EARS LAf NECK EYES t// /{ 

HEAD HEART , CHEST LUNGS w/// 
PULMONARY FUNCTION TEST: NORMAL x ABNORMAL 

'This is to cert ify that this individual has been exaomned and no evidence has been found of any physical condition ich might be.aggravated by. or attributed to. occupational exposure to ionising radiation. This individual has no history or evidence of previous radiation injury and has no history of exceeding the limits of 10 CPT 20.101 and is tourd to be physically quaified to parfom duties involving ocupatanal exposres to ioniling radiation.  

This examination has also revealed no indications of aberrant behavior.  

This individual has bmen examined in accordance with NURED-0041 Section 7.4 and no evidence has been fourd of any physical or iental conditions in wtich the use of resparatory protection devices are 
considered contraindicated.  

THE ABOVE ID IS NOT OUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES: 

LIMITATIONS: 

CORRECTIV ENSES N DENTURES n/a OTHER 

C-E Medical Department 
Chattanooga Division 
911 W. Main Street 

Sig t re of Medical Examiner Chattanooga, TN 37402 

D3r. a sRimr M.D. (615)752-7212 

tdical Exatie (Print) Cl lait Location



MAR 3 '93 15:38 FROM OUTAGE SERUICES TO R.BROWN PAGE.002 

* A BB OON IMRD 
oNew hdITEDik EDDY CURRENT 

NIUJ1L John E. Reich, Jr. LEVEL@ __ 

S-sC M E0No- 306-46-9824 CERTFCKAONDAT: 1/17/92 

EXIRATION DATE.* 1/22/95 

EDUCATIO* 

Mt. Vernon High School, Mt. Vernon, IN - Grad. 1964 

TRAINING 

Babcock & Wilcox Co., Lynchburg, VA - January 1984 - 40 hours ET Level I 
ABB Combustion Engineering, Windsor, CT - January 1986 - 32 hours ET Level II 

- January 1989 - 10 hours ET Level 1I 

Certified at Babcock & Wilcox Co. as a Level I-Trainee from February 1984 to May 1984 and as a Level I from May 1984 to January 1986 with experience in ET examinations and data analysis of steam generator tubing. Certified at ABB CE as a Level II from January 1986 to January 1992.  

EXAMINATION RESULTS: 

GeneralBasdc: 80.0 

Specific/Method: 80.0 
Prctkcai/Specific: 91.0 

Total: 251.0 3 = 83.6 COMPOSTE SCORE 

The above named individual has completed the qualificioVtraining requirements for certification in the above examination method in accordance with ABB Combustion Engineedng Nuclear Power procedure QAP 2.4 misdon 1 

CERTIFIED BY: 
POSION: Eddy Current Level III



* 
S E R I C E S A C T I I T I E 
CERTIFICATION 1000 ProspWc Hil Road F R Pow Oft@c Box 500FIL SE VC SA T IIW 

NAME SHCK SAMUEL A. SOCIAL SECURITY No 408-04-8460 DATE 8-3-93 

WBC 4. 1 dREC 5. 36 HGB 15. 4 IL'T 43.5 EYE EXAMINATION Platelets 198 
DIET: N49 L33 M10 E6 B2 
Urine; negative PH 6 NATURAL CORRECTED 

NEAR VISION-JAEGER' R 0Jl L 0 Jl ag0Jl R*_ L 0_ a 
FAR VISION - SNELLEN R20 1 O8 20 R L L .20 L 11~ 18 17Iads J1 on Jaeger card 
COLOR VISION 

EYE EXAMINATION 
C X1 ISHIHARA norrl ADMINISTERED BY: S. Magouirc 

WOOL (Nolmgren) 10910wed & Accepteg Iy: 

'~~~~~o fe m.fSolp~. pmgwsge fm..  

PHYSICAL EXAMINATION 

HEIGHT 73_______ WEIGHT 187 BLOOD PRESSURE 120/78 P72 
SKIN EARS A NECK EYES __ _ 
H EAD jjHEART 

CHEST ----. J LUNGS _______ 

PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL _______ 

Ibis is to certify that this indivi&,At hasPmexliean oviechsPenfs oaypyia.crdii '%turcJ might P. aggavated by. or attributed ,to, oo.qPtiarw exPOSure to ionizing radiation. This niiu. I. itis no history or evidence of Previci radiation injury aid has no history of exceeding, the limits of 10 CMi 20.101 and 1s found to P. "'Clca1Y qa"imd to parfoz dutijes involving cotptinl axpsures to ion'zing radiat ion.  his examinat ion has aLso revwaed no indications of aberrant behavior.  
This irdividuaj. has bem eaie in acmwic with Nt4J-MOl section 7.4 and no *v,4mc hasbu found of any Pysical or funtai coditions in *Ucid the use of respiratory protection devices ate cosidered cotit ted.  

THE ABOVE INDIVmZU~r IS NOT aOUALUED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICE! 
LIMITATIONS 

CORRECTI-VE LENS _______DENTURES 
________OTHER 

_______ 

C-E Medical Depars. o 
Chattanooga Division 
911 Wd. Main Street S r f tur of Medical Examiner Chattanooga. TN 37402 

__________________M.D._ (615)752.7212 
Medical fami"0, ("i'1t) Ctteat~em



M A Y 20 '93 G:41 FROM OUTAGE SERUICES PAGE.003 

JCERTIFICATON RECORD 

ASEA BROWN BOVERI METHOD: EDDY CURRENT 

NAME: Samuel A. Shock LEVEL: I A 

SOC. SEC. NO.: 408-04-8460 CERTIFICATION DATE: 3/30/93 

EXPIRATION DATE: 3/30/96 

EDUCATION: 
Lookout Valley High School, Chattanooga, TN - Grad 1980 
University of Tennessee, Chattanooga, TN - BSME 

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - September 1988 - 42 Hours ET U 

- November 1989 - 56 Hours ET Lil 
Zetec Inc., Issquah, WA - January 1990 - 80 Hours ET LIlA (Data Analysis) 

EXPERIENCE: 
Certified and experienced at ABB CE as a Level I-Trainee from September 1988 to January 1989, 
as a Level I from January 1989 to August 1991 and as a Level 11A from August 1991 to 
November 1992.  

EXAMINATION: 
Eddy Current Data Analysis 

General/Blasic: 98.0 Score: 90% 
Specific/Method: 100.0 

Practical/Specific: 99.0 

Total: 297.0 3 99.0 COMPOSITE SCORE 

The above named individual has completed the qualificaton/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 1 #w.b. * 

POSmON: Eddy CtrrentLevel Ill
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ASEA D3ROWN DOVERI INC. CERTIFI1CATI ON W 1000 Propcc Hill Road4 FILFORII, CT~TE 
Post Office Box 500rELSRVCSAT IIS 
Windsor. Connecticut 06W95-0_100 

NAME Robert J. Shutes -SOCIALSECURrrY NO224-17-4 4 2 2  DATE 2/23/93 
(of Examination) 

EYE EXAMINATION 

NATURAL CORRECTED 
R#_ fJ{ AEE #j B#4 R # L# B 

Z618LIlQN- SNELLEN R, 2Q L ZQ R~ R2Q L 2Q B 2Q 

COLO VIIONEYE EXAM 1NATION~ 
ADMINTSTEREI) By:_____________ RIISHIHARA_77trdA,( Eye Examinat on Results 
Reviewed & Aceed By__________ 

WOOLHolwrca)NDE Departnent 

'Pcqvi1 cd loecompibod fot NDH crdtifiiton only. NW reqafrcd (or quagicadon W 
War zupil xboozyie dcv= 

HEIGH 17/"PHYSICAL EXAMINATION 

H E1 GI1TWEG14T , __9f-BLOOD PRESSURE ' e6 
SIN EARS -1-e NECK -~ =!!.m 6Y S~ 

10, CRESTLUNGS CZC PULMONARY FUNCTION TEST: NORMAL q'- ABNORMAL________ 
This is to cerIfy that this individual has been xM~ined and no evidence has bcaa ound of any physical condition which might be aggravated byor attributed to, occupational exposure to ionizing radiation. This uividnal has no history or evidence of previous radiation inury and has no history of exceeding the limits of 10 CFR 20.103 and is found to be_ physically qualifid to perform duties involving occpational exposures to ioniims radintion.  

This examination has also revealed no indications of aberrant behiavior.  
This individual has been examined in accordance with NURE-G-0041 Sct~ion 7.4 and no arvidcnca has been found 
of any physical or mental conditionis in which the use of respiratory protection devices tire Considered contraindi

THE ABOVE INDMIWUA On)IS NOT QUALIIED FOR WORK INVOLVING RESPIRATORY PROTECTION IDMVCES: 
LIMITATIONS: 

CORRECrIVE LENSES ______DENTURES 
_______OTHER________ 

RESPIRATOR CLASSES -----------_ 

ABB Medical Department 
Dept. 5420-1902 

re r M'e 1000 Prospect Hil Road 
Joseph A. Amaoto. M)Windsor, CT 0605-)500) 

Medical Examincr (Print) 
hl 

Form # 002080 (7/90)



ABB OUTAIGE SVCS WIND F-127 T-20 P-010/011 AUG 17 '93 14:49 

ASEA BROWN BOVER 
METROD:EDDY CURRENT 

NAME: Robert J. Shuts LEVEL: II 

SOC. SECI NO.: 224-17-4422 CERTIFICATION DATE: 6/28/13 

EXPIRATION DATE: 12/18/94 

EDUCATION: 
Virginia High School, Bristol, VA - Grad 1981 

TRAININGi 
AB8 Combustion Engineering, Windsor, CT - March 1988 - 40 Hours ET L I 
Zetec, ISsaquah, WA - January 1989 - 40 Hours ET L II 

- June 1990 - 80 Hours ET IIA (Data Analysis) 

EXPERIENCE: 

Certified and experienced at ABB CE as a Level I-Trainee from March 1988 to August 1988, as a 
Level I from Auguat 1988 to August 1989, as a Level II from August 1989 to June 1990 and as a 
Level IIA from.June 1990 to June 1993.  

EXAMINATION: 

General/Basic: 90.0 

Specific/Method: 73.0 

Practical/Specific: 100.0 

Total: 283.0 / = 87.7 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with AB8 Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision .  

CERTIFIED BY: 
I POU9lXft CU11 Level III



CERTIFICATION 

1ooo Prospect Hil RoadFO 
Post Office Box 5W0IL0ER IE CTVTE Wirdsor. Co~netcw 06095.0O00 

NAME DON R- SqMI'I SOCIAL SECURITY No 289-76-9536 - AE7-2-93 

WEC 5.6 RBC 4.92 HGB 15.4 H~ 45. EYE EXAMINATION 
Platelets 229 
DIFF: N48 L34 M13 E4 B1iAUA 

ORCE urine; negative, PH 8NTULCRETE 

NEAR VISION -JAEGER R 0 Jl L 0J1 8*,J1 R 0_ LI___1II 

FAR VISION -SNELLEN R 2 L~ 520 L R LO L?.L. * LO 22 29 25 
COLOR VISION Reads J1 on Jaeger card 

EYE EXAMINATION 
CX JISMHIMARA -noinil ADMINISTERED BY: S. Magou.1Xk 

C WOOL(Holmgren) Reviewed & Accepted B 

PHYSICAL EXAMINATION 

HEIGHT 69_______ WEIGHT 245 lbs. BLOOD PRESSURE 124/80 P80 

SKI N .. ~{ EARS _________NECK _________EYES_______ 

HEAD ~ f i HEART ,~ Z) CHEST _ _ _ __LUNGS 

PULMONARY FUNCTION TEST: NORMAL ________ABNORMAL 
_______ 

Tis is to certify that this individual han been eXaftned and no evidence haS been fon of any physical cond ,Auctt mght be aggravated by. or attributed to, atial exqoeure to ionizirng radiat ion. Thdindividual no history or evidwice of prevuxw radiation injury and hasno history of exceding the limits of 10 CFt 20.10 and is found1 to be physically quaified to perform duties involvingj cotwca OIxeurvs to ionizin radiati.  
Ibis examinat ion has a.lso revwaaed no indicat ions of aberrant b~vior.  
This individuaA has been examird in acodanc with NURE-0041 Section 7.*4 and no evici has ben found of any Phyical or mental cmions in Wtich the use of respiratory protection devices ame =sdard contraindcated.  

THE ABOVE INDIVIU"jI IS NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVI 

LIMITATIONS: 
CORRECTIVE LENSES n/a DENTURES %Ver'-Jpartial. OTHER_______ 

C-E Medical Depawbient 
Chattanooga Division 
911 W. Main Street Signtur ofMedial zaumerChattanooga, TN 37402 

Dr. Mark Sinnuoi, MoD. (615)752-7212 

Medical 11ziaee- ("S1tI Clt"tc Location



MAR 18 '93 14:35 FROM ABB CENS NUC QUALITY PAGE-003 

A DO CEIRTWICATON rMCORD 

M U MTHW OD:- EDDY CURRENT 

NAME: Donald R. Smith LUVU 4 

SoC. SEC. NO. 289-76-9536 CRTFICATION DATS: 3/18/93 

SEPIRATION DATE: 7/28/95 

EDUCATION: 

Hickman County High School, Centerville, TN - Grad 1984 

TRAINING: 

ABB Combustion Engineering, Chattanooga, TN - December 1989 - 72 hours ET I 

ABB Cdmbustion Engineering, Chattanooga, TN - July 1992 - 40 hours ET II 

EXPERIENCE: 

Certified and experienced at ABB CE as a Level I trainee from August 1989 
to March 1990 and as a Level I from March 1990 to March 1993.  

EXAMINATION 

General/Basic: 75.0 

Specfic/Method: 32.0 

PracticallSpecific: 89.0 

Total: 246, j = 82.0 COMPOSITE 

The above named individual has completed the qualification/training requirements for certificaton 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure gAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Level III



COMBUSTIONENGINEERING CERTIFICATION 

FOR 0 Prospect Hill Road FRC 
st Officesexsoo FIELD SERVICES ACTIVITIES 

Windsor. Connecticut 06095-0500 

NAME STEALL, AILEN SOCIAL SECURITY NO 414-96-8969 DATE 8-9-93 

(of Eamination) 

WBC 5.9 RBC 5.11 HCT 43.1 HGB 14.6 EYE EXAMINATION 
Platelets 293 
DIFF: N54 L35 M7 B1 E3 
Urine; negative, Ph 6 NATURAL CORRECTED 

NEAR VISION JAEGER R 0 L J8 J R I L _ I- a 

FAR VISION SNELLEN R L LO 3 820 
20 22 17 

COLOR ISION eads J1 on Jaeger card 
COLOR VISIONEXAMIATION 

[X] ISHINARA Normfal ADMINISTERED B S. Magouirk 
Eye Examnfation Results 

WOOL(Holmgren) Reviewed & Accepted By: 

ReadsNO JlonJagepar men 

Ctowre to be ensile foram tortifigettea opolp. inot,*.  
oviw4 for 101411#1:11 t ole.i "4. reiso a not l "uotes H .  

EPHYSICAL EXAMINATION 

HEIGHT 70"1 WEIGHT 165 BLOOD PRESSURE 124/80 P.76 

SKIN A SEARS BYNECK . EYES 

HEAD HEA RTj% 4-/&HST / ~ - LUNGS _______ 

PULMONARY FUNCTION TEST: NORMAL XX ABNORMAL _______ 

This is to certify that this individual has ben examined and no evidence has been found of any physical condit ion which might be aggravated by. or attributed to. occupation~al exposure to ionizing radiat ion. This individual has no history or evidence of previous madiation injury and has no history of exceeding the limits of 10 CFR 20.101 and is found to be physically qualified to perform duties involving t.itoral expsures to ionizing radiat ion.  
This exmination has also revealed no indications of aberrant eavionr.  

This individalR has been exmned in accordance with eie-w41 Section 7.4 and no evidence has been found Of any physical or ental coittos in wich the us of respiratory protection devices ame 
WIedered fttraiticatt.t 

THE ABOVE INIVIDUAP , IS NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES: 
LIMITATIONS: 

CORRECTIVE LENSES n/a DENTURES n/a OTHER 124/80 

~->C-E Medical Deparmnt 
Chattanooga Division 

~~~ica~ am~r911 W. Main Street Signature(fk'iclE~i* a Chattanooga, TN 37402 

Dr. Joe sentef(657-7! 
Medical Eaminer (Print) Clinic Location



A 1oIs 
CERTIFICATION RECORD 

ASEA BROWN BOVERI 
METHOD: EDDY CURRENT 

NAME: James A. Steagall LEVEL: I 

SOC. SEC. NO.: 414-96-8969 CERTIFICATION DATE: 7/23/93 

EXPIRATION DATE: 12/14/95 

EDUCATION: 
Hixson High School, Hixson, TN - Grad.  

TRAINING: 
ABB Combustion Engineering, Chattanooga, TN - May 1988 - 40 Hours ET LI 

- November 1989 - 56 Hours ET LIl 
Zetec, Inc., Issaquah, WA - July 1990 - 80 Hours ET LLIA (Data Analysis) 

EXPERIENCE: 

Certified and experienced at ABB CE as a Level I Trainee from May 1988 to January 1989, as a 
Level I from January 1989 to March 1990, as a Level II from March 1990 to July 1990 and as a 
Level IIA from July 1990 to July 1993.  

EXAMINATION: 

General/Basic: 88.0 

Specific/Method: 96.0 

Practical/Specific: 99.0 

Total: 283.0 3 94.3 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: ddy Current Level III



SEF- 1-83 WED 14:52 MASTER-LEE ENERGY SVCS FAX NO. 4125379285 P.02 

MASTER-LEE ENERGY SERVICES CORPORATION 

NDE CERTIFICATION RECORD 

Name: ateele B. SSN:Z 224-90-1899 Method/Level ,ET/ 

Education/Experience: 
High School Equivalency (G.E.D.) 1977 

Experience: 
See Attached Resume 

Statement of Training: 
ET/I 48 Hours Training, Master-Lee Energy Services 1/92 

Examination Date: 1114/92 

Examination and Grade 

General Specific Practical Total 90.4% X wht. 0.3 88% X wht. 0.3 86% X wht. 0.4 88% 

Certification Limitation: 

Remarks: 
All NDE Training Completed in Accordance With M'aster-Lee Energy services QA Procedure ML-QAP-2.2 unless otherwise Specified.  

Certification Date: 1/23/92 
Certification Updated: 7 /92 Expiration Date 1/13/95 

Certified By: Date:



3EP- 1-93 WED 14:52 MASTER-LEE ENERGY SVCS FAX NO. 4125379285 P.03 

FAmity P'HYSICIANS OF SPARTANBURG 
1PA R NA2 s RoLU . * .A .  

LfA FII A. KNIpFER, .D0. SRGaSO UM C 
-OL7 

23M.  LE 9. TAYLOR, AR, 4DSEHNA 

ST~HENA, OST~ ..  

CERTIFICATE OF Ee EXAMINATION 

ENAERER Y NMETEi SERVICES CopopR 
NAME ATTSTPTTN 

SSN Q 1 q D B _ _ _ _ _ _ 

EXAINATION .DATE L' 
NEAR VISION ACUrI 

ACCEPABLE 
YES N 

CRRECTVE LENSES RQURED NATUAL OR CORRCTED NEAR VISION 

YES ----- - ITY SN ATLLEAS ONE EY o'.  

COR~ rc !~ LE SES R QUIRE y~At NOT LESS THAN 12 I CHES O TH ATTH '-RATER NUMBER TEN~ (10) TEST PATTER, 
OR TITDF SNELLEN TEST EQUIVALENTS 

ACEPIAB E yS 

* ORRC EIVELE M YES I ATURA OR CORRECTED FAR V SI O 'YES ACUI'ry IN AT 'LEAST ONE YET 
COLOR Vsio N 

.p 

0'0 ACCE~rABLE YES v'' 
lEOSATISFACTORy COO ISIA AS DENS7ATED Sy SfAA ES PAT'rEPJS OR EQIAE T s 

*iIa~



SEP- 1-93 WED 14:53 MASTER-LEE ENERGY SVCS FAX NO. 4125379285 P.05 

MASTER-LEE ENERGY SERVICES CORPORATION 

MAST-LERS ENERGY SERVICES 
CERIPICATION 07 EYE EXAMINATION 

NAME: r Arr+o SSN: DOs: 

EXAMINATION DATE: 

NEAR VISION ACOTTY 
NATURAL OR CORRECTED NEAR VISION ACUITY IN 

ACCEPTABLE AT LEAST ONE EYE TO JAEGER-1 AT NOT LESS 
THAN 12 INCHES.  

OR EQUIVALENT ORTHO-RATTER TEST PATTERN 

CORRECTIVE LENSES REQUIRED 
OR TITMUS SNELLEN TEST SQUIVALENTS OF 14/14 

YES NO . SHALL BE ACCfPTABLE.  

PAR VTSION ACUITY 

ACCEPTf* NATURALZ OR CORRECTED FAR VISION ACUITY IN 
AT LEAST ONE EYE TO SNELLEN TEST EQUIVALENT 

YES NO OF 20/25.  

. CORRECT LENSES REQUIRED 

YES NO 

COLOR VISION 

ACCSPTAB SATISFACTORY COLOR VISION AS DEMONSTPATED 
it SY ISHIHARA TEST PATTERNS OR EQUIVALENT.  

YES __ 4 

MEDICAL EXAMINER'S SIGtA DATE 

THOMAs W PIPPRE. MA 
MA.039874L 

EXAMINER'S NAME (PRINT) 

.,w View..MedC6re 
.D. 0 8 Box 130M 

Greensburg, PA 15601 

CITY, STATE, ZIP CODE 

1639 Clearview Drive Latrobe, Pennsylvania 15650 (412) 539-8060 
.. FAX: (412) 537-9285
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MASTER-LEE ENERGY SERVICES CORPORATION 

NDE CERTIFICATION RECORD 
Name; Varrato, R. SSN: 161-52-9238 Method/Level ET/IA 

Education/Experience: 
Graduated Blairsville High School, Blairsville Pa. 1976 

Experience: 
See Attached Resume 

Statement of Training: 
ET/I 40 Hours Training, Westinghouse/Echoram Technologies Inc. 6/86 ET/II 40 Hours Training, Universal Testing Laboratories Inc. 9/88 
ET/II 40 Hours Training, master-Lee Energy Services Corp. 7/89 ET/IIA 136 Hours Training, ET Data Analysis, Master-Lee Energy Services Corp. 12/90 

Examination Date: 11/1 

Examination and Grade 

General Practical 
82.3% X wht. 0.3 Specifict 3A Composite Total 82.3 X ht. 0.388% X wht. 0.3 81.4% x wht. 0.4 83.7% 

Certification Limitation: 

Remarks: 
All NDE Training Completed In Accordance With Master-Lee Energy 1V _,s QAPoeduomplM _QA2c , te 
ServicesTQA Procedure ML-QAP-2.2 Unless Otherwise Specified.  

Certification Date: 1/29/91 Certification Updated: 7/21/92 Expiration Date: 11/29/93 

Certified By:_ 
Date:.*  
DIe 77 4A
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CERTIFICATION 

3EA BROWN B3OVERI INC. FOR .  . 0 Prospect Hill Road FIELD SERVICES ACTIVITIES 
st Office Box 500 

Windsor, ConneCticot &6095-0500 

NAME MICHAEL WATROUS SOCIAL SECU ITY NO. 047-54-9071 DATE r11m 
(of Examination) 

EYE EXAMINATION 

NATURAL CORRECTED 

NEAR SO - JAEGER R# L# B R#- L-#_J B 

E6E-a1QN- -SNELLEN R BR BZ20 

EYE EXAMINATION COLOR VISION ADMINISTERED BY: -> 
ISHIlARA Eye Examination Rcsult 

Reviewed & Accepted BF: 
NDE Department 

] WOOL (Hologren) *Reqvird to bc compltced for NDS certification only. Not requied for qalification to 

war aspiratory potcticn deice.L 

PHYSICAL EXAMINATION 

HEIGHT ( ( WEIGHT , 3-.411, - BLOOD PRESSURE 1-e /L LA C 

SKIN E'S__ ___ _ __ Y -- EYES FS"ft 

HEAD ____HEART 6f/ CHEST ///LUNGS 

PULMONARY FUNCTION TEST: NORMAL ABNORMAL 

This is to certify that this individual has been camnined and no evidence has been found of any physical condition which might be 

aggravated by, or attributed to, occupational exposure to ionizing radiation. This individual has no history or evidence of previous 

radiation injury and has no history of exceeding the limits of 10 CFR 20.103 and is found to be physically qualified to perform 

duties involving occupational exposures to ionizing radiation.  

This examination has also revealed no indications of aberrant behavior.  

This individual has been examined in accordance with NUREG-0041 Section 7.4 and no evidence has been found 

of any physical or mental conditions in which the use of respiratory protection devices are considered contraindi

cated.  

THE ABOVE INDIVIDU l)S NOT QUALIFIED FOR WORK INVOLVING RESPIRATORY PROTECTION DEVICES

LIMITATIONS: 

CORRECTIVE LENSES * DENTURES OTHER 

RR A R GLSSES4 

Industrial toolth Caro Company 

jW' gnatuy oMedical xaminhcr 1000 Day Hill Road 

windsor, CT 06095 

Mcdical Examiner (Print) Clinic Location 

Form #(X)20S08 (790)
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LRLS InHG u "*).F) 77.5 
w> m .  

w~ 0 w~T a7D ~P 
cjoI 0* ., 

4't4 

I - - -- - 1- -~ - .- I -V 

PEF T RI 

* -* PED REF 

t"~a14 T7y: 

FUJC: .9 

15 4t 4
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A B3 CERTOCAUON RECORD 
AA9R~NE-~~-METOD: EDDY CURREN 

NAME. Michael J. 'otrous LEVEL 

SOC. SEC. NO.: 047- 54-9071 CERTIFICATION DATE- 11/12/91 

EXPIRATION DATE: 11/9/93 

EDUCATION: 
New Britain High School, New Britain, CT - Grad 1979 

TRAINING: 
ABS Combustion Engineerini. Windsor, CT - November 1990 - 40 Hours ET LI 

EXPERIENCE: 
Certified and experienced a ABB CE as a Level I-Trainee from November 1990 to November 
1991.  

EXAMINATION: 

General/Basic: 91 3 

Specific/Method: 100 
Proctical/Specific: V 

Totoi: 288 3 3 96.1 COMPOSITE SCORE 

The above named individt al has completed the qualification/troining requirements for 
certification in the above examination method in accordance with ABB Combustion Engineering 
Nuclear Power procedure QAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Eddy Current Level Il 

SEP-02-1993 15:10 +203259530 P.001



@ 1 CO WUUTIN>ESUUflUUCERTIFICATION 

000 Prospet Hilt F~oatFO 
Post Oftie Box 500 FIELD SERVICES ACTIVITIES 
Windwc, Connecticut 0605-O50 

NAME WMER, DARR= SOCIAL SECURITY No 472-70-9568 DATE 11-02-92 

DIFF: 4,54 L32 M6 B1. E7(high) LYE EXAMINATION 
Platelets 157 
Urine: negatimu PH 6 NATURAL. CORRECTED 

NEAREVISION -JAIGER R 0 not J 0 J7 J1~ iL __ i 

FAR VISIO N - SNELLEN R LO LO R 20 L .20 a 20 

COLORVISIN Rwa J1 on Jaeger (correctd) 
EYE [URIINATION S aiur 

C ISHINARA Noznal AOINISTZID 1Y: S*Mqur 

lip* t ow i i e ts wo m son 0,,e,, . . 44 F* air" ow "Isfiliaim ws m wwvwuamu 

PHYSICAL ZXAMINAYION 

HEIGHT 5910Ol WEIGHT 157 BLOOD PRESSURE 120/76 P80 

SKIN or_________ EARS NECK EYES 

HEAD 1HEART CHEST ________LUNGS 

PULMONARY -FUNCTION TEST: NORMAL @ 748 ABNORMAL _______ 

L.S to crtify that tiLs indiv1.dIl has bee ammin aid no evidence Ia been tfot1i of any pnysmcal condition %g~cjh Plih be aggravated by. or attributed to. OftUiallil MCP=U'O tO 1iizirq radiation. This, r&dvdAL has no isitory or ovidewe of piwv~oa raiaton in~uwy wM maa no hitory at ealledi.nq the Ui~its, of 10 cmN m~1 &n i cund to be phy.LCAUy qw&if ia to Putibom dUtjoa UMI"t 0=ipa~oai ~ a urm. to ±onizLrig raiaton.  
Ti" "asmation n "ms noJ. f~inuaion Laatm abarrant bwhavir, 
Itis imcv idua. ha bee iaso xaU in acmoc with NAM3-0041 Sect~o 7. 4 and noj evLdence ha beeni faxd of any pnyslcal at wmuntk± cmi'±tiont In W~c theu use of reapizatory ptetut devices ame couLrc wntrauindicated.  

THE ABOVE IHDI1VIDUAL(Ii>/ 1 IOT QUAUF1W FOR WORK INVOLVINO RESPIRATORY PROTECTION DZYIC!S*.  

LIMITATIONS: 

COlRRECTIVE LENSES glasses OENTURES n/a OTHER n/a 

C-E Medical Depr t~ 
Chattanooga Division 

Silnhuar.o of Medical tnammer Chattanooga, TN 37402 
~iA,*,~s(615)752.7212 

medical hzAutmie (prilit) Mli Location



APR 9 193 13:17 FROM OUTAGE SERVICES PAGE.003 

a CERTIFICAT[ON RECORD 

ASEA BROWN BOVERI METHOD: EDDY CURRENT 

NAME: Darrell D. Weber LEVEL, IlI 

SOC. SEC. NO.: 472-70-9588 CERTIFICATION DATE: 4/5/93 

EXPIRATION DATE: 4/5/96 

EDUCATION: 
Eden Valley-Watidns High School, Eden Valley, MN - Grad 1973 
Hutchinson Area Vocational Technical Institute, Hutchinson. MN - AS in NDT, 1975 

TRAINING: 
Hutchinson Area Vocational Technical Institute - 1975 - 180 Hours ET Theory and Laboratory 
Babcock & Wilcox, Lynchburg, VA * July 1981 - 8 Hours ET 

- 1983 - 40 Hours ET Date Analysis 
ABB Combustion Engineering, Chattanooga, TN - January 1986 - 32 Hours ET Level II 

EXPERIENCE: 
Certified and experienced at Southwest Research Institute as a Level It from October 1976 to 
October 1977, at Babcock & Wilcox as a Level II from July 1978 to September 1983 and as a 
Level III from September 1983 to January 1986 and at ABB Combustion Engineering as a Level IIA 
from January 1988 to January 1987 and as a Level III from January 1987 to January 1993.  

EXAMINATION: 
Eddy Current Data Analysis 

General/Basic: 83.3_ Score: 93.6% 

Specific/Method: 78.4 
Practical/Specific: 84.2 

Total: 245.9 / 3 81.9 COMPOSITE SCORE 

The above named individual has completed the qualification/training requirements for certification 
in the above examination method in accordance with ABB Combustion Engineering Nuclear 
Services procedure GAP 2.4 revision 1 

CERTIFIED BY: 

POSITION: Manager, Component Services 

TOTAL PAGE.003



H.B. Robinson - RFO 15 
ABB Steam Generator Personnel Certification Matrix 

Expiration Date of 
Name Certification Date Physical Comments Acceptable 

1 Allen 1 1/94 7/8/93 Y 
21 Bipes III 7/94 7/7/93 Y 

31 Blazejewski 1 IIA 1/95 1/6/93 Y 
41 Circosta IIA 6/96 2/5/93 Y 
51 Crow I 7/96 7/6/93 Y 
6 Decker II 12/94 3/26/93 Y 
7 Despaux II 11/95 7/21/93 Y 
81 Ericson IIA 12/94 1/19/93 Y 
91 Folsom IIA 8/94 1/13/93 Y 

101 Glenn II 1/95 2/18/93 Y 
11 Hastings 1 7/95 7/6/93 Y 
121 Hinson I-T 7/95 11/12/92 Y 
131 Holmes II 1/95 1/20/93 Y 
14! Hutsell II 1/95 1/6/93 Color Deficiency Y 
15: Irwin II 1/95 7/20/93 Y 
161 Jacobs] IIA 8/94 3/3/93 Y 
17 Jones II 1/95 8/3/93 Color Deficiency Y 
18 Kester IIA 1 8/94 8/20/93 Y 
19 Krivanec I I 1 7/96 8/10/93 Y 
20 Myers I 6/96 3/9/93 Y 
21 Ortloff II 7/95 8/4/93 Y 
22F Pascucci IIA 8/96 5/19/93 Y 
23 Pasquale II 7/96 7/23/93 Y 

24! Patterson I 1/95 2/6/93 Y 
251 Pyle IIA 2/94 7/13/93 Y 

26 Reich 11 1/95 1/25/93 Y 

27 Shock IIA 3/96 8/3/93 Y 
281 Shutes II 12/94 2/23/93 Y 

291 Smith II 7/95 7/2/93 ,_Y 

30 Steele I 1/95 6/14/93 Master-Lee Y 
31 Steagall II 12/95 8/9/93 Y 
32[ Varrato II 11/93 1 11/24/92 Master-Lee Y 
331 Watrous 1I 11/93 6/1/93 Y 
341 Webber ] Ill 4/96 11/2/92 Y 

Reviewed by: R ~ 

21-Sep-93



ZETEC 
1370 NW Mail St. * PO Box 140 
Issaquah, WA 98207-0140 USA 
(800) 643-1771 * (206) 392-5316 Z-QA 8A REV 2 
FAX * (206) 392-2086 

CONDITION CODE: B 

OWNER: ABB COMBUSTION ENGINEERING 

Zetec, Incorporated hereby certifies that the following 

instrument meets or exceeds all manufacturer's specifications.  

Instrument: MIZ-18A RDAU 

Serial Number: 020 

The calibration of this instrument is controlled by approved.  

documented procedures which meet or exceed ASME Section XI.  

Appendix IV and ASME Section V Article 8. Appendix I, through 

1989 Edition December 1990 Addenda.  

Calibration has been performed using standards whose accuracies 

are traceable to the National Institute of Standards and 

Technology.  

STANDARDS USED: / 021 / 056 / 1523 / 2501 / 

CALIBRATION DATE: 14 Seo 1993 

CALIBRATED BY: TIM ELLIS 

TECHNICIAN 

CERTIFICATION DATE: .14 Sep 1993 

EXPIRATION DATE: 14 Mar 1994 

CERTIFIED BY: WILL REYNOLDS 

QUALIT ASSURANCE 

COMMENTS: 

iCERTIFICATE NUMBER A: 53872



FROM:ZETEC INC RDMINISTRATION TO: 803 339 5259 OCT 1, 1993 8:49AM #494 P.03 

L...L I LA.." 

1370 NW MaN 3L * PO Box 140 
emk WA NmWo140 US Z-QA BA REV. 2 

(0 643-1T71 * 0 32-4316 

CONDITION CODE: 8 

OWNER: ABB COMBUSTION ENGINEERING 

Oto, Incorporated hereby certifies that the following 

Instrument meets or exceeds all manufacturer's specifications.  

'Instrument: MIZ-18A RDAU 

Serial Number: 023 

The calibration of this instrument is controlled by approved, 

documented procedures which meet or exceed ASME Section XI, 

Appendix IV and ASME Section V Article 8, Appendix I, through 

.,1989 Edition December 1990 Addenda.  

Calibration has been performed using standards whose accuracies 

are traceable to the National Institute of Standards and 

Technology.  

STANDARDS USED: / 55 / '1732. 1* /1ot 1817 /..

CALIBRATION DATE: 8 Jun 1993 

CALIBRATED BY: BRETT E. PYREN 

TECHNICMN.  

CERTIFICATION DATE: 8 Jun 1993 

EXPIRATION DATE: 8 Dec 1993 

CERTIFIED BY: T1M ELLIS 

QUALITY ASSURANCE 

COMMENTS: 

CERTIFICATE NUMBER A: 53550



1170 MW Met O. - PO WK 140 

asm 643IM Wa Z-QA 8A REv. a 
PAX *(2 02-2N0M 

OWXBR: 'ABI COMB~USTION ENUINEEIRING 

Z-Utec ;Incorported hereby certifies that the followingi 

instmtUent Gomts or exceeds all manufacturer's *peCifICAtIOUa.  

Instrument: MIZ-18A RDAtJ 

Seri-al- Number:' 056 

Tue calibration of this inst.rumenlt in controlled by,,approved, 

d~cusented procedures w.hich meet or exceed ASNE 
Sectionl XI, 

A ndx IVand ABI4E Section V Article 8, Appendix 
1, through 

T~PnixV 
989-Editiofl December.1990 Addenda.  

OLlibration has been performed using standardai'whose 
aoouraoies 

are taceable to: the, National Inotitute of Standardv "and 

T~chno1og7.  

-SPAXD+%RDS.MJD ! 1624/ 1523- .087/ 02J!..  

CALIBRATION-DATE: 11 Aug:1993 

CRRTZCtQATION DATE. 11 Aug 1993 

EXPIRATION DATE: -j-u-B~ iF1 9?// 

CERTIFIED BY:TIELS 

[CERTIFICATE NURER A: 63790



RE VI SONS 
LTR DATE DESCRIPTION IA'Vl C Df 

LOCATION A B C 0 E F G H I 

PH YSICALLY M EAS DEPTH .co5 . oa .Q . NOTE 0 052 IN so s 75 01l 

0 067 IN 510 75 DIA 
DEPTH IN % OF WALL _17 -17., _-0733 RDA 1 *0 DE67 D 

ElT. PHASE ANGLE MEAS, - Aar dSL A4 4Q -Ae t 
to. 00D 

DIA OF DEFECT t003 EVE I 3/18 3/16 7/04 5/64 SUPPORT RGFE 
1118VAD V8 ADEWIFERRITE CUPS .010 .010 MAT: FERRITE 

CUP P/N-0C41107 UGOD 

0
STOCK IZ .,5 0E -7=17t-- 2 X (4 501 

2.00 6X 150 B2 

MATERIAL INcnrs- to 22750 
AVERAGE MEAS. WALL THK. QMI LOC. H OC. ILOC C LOC. LOC. J 
HOMINAL WALL THK .  

HEAT LOT NO 7111 

IEST FRED. USED ± H K -
SERIAL NO. .- 55-i, 
Po NO CIO's _12_126_L_ 00 

EL.SHOWS 20% DEFECTS SHOWS 100% DEFECT SHOWS TYP. RADIAL DENT 
E S M ULATION RING S 4X I9 DAPART SIMUATIt4 iNGFERRTE RING UNI. OTHERWISE SPECIFIED DRAWH-, DATE ?--- 0 b14 .AS410{.101 W6077 USA QUALITY REL. NO. N& NOTE: DIM. A I NCHES KTUM4)* Ws W2-a3 

DATE MFG. .1. CIO TCLERANCES K{* .,INC 

0ADECIMAL FRACT..- 1/16 SPE N TITLE 0 ISPCTONXXXX .003 '/"Abo COMBINATION ASME/2 DENT STD.  
"USTOMER CommsTO Yhnwy (j~U STON R XXX *,015 uucuWTH TUBE SUPPORT & FEFMTE FHNGS 
RECORDED 32.050 

PROBE USED A 22nv -. 5774-% 003 UW NO
E ED YANOULAR./- 3 A 2-4468 Rf00V WED- FINISH NcIE RLEASCE D SHT 

* ..



RE VISION'S 
LIR DATE O 

[ O A ION A B3 C D E F G K NO J K: PHlYSICAlL-Y MLAS DEPTH .0105 ! q~ :Qj~o DIM j29 031r _Tjv_ 00 o Ha 0 052 I11 Srlo 75 (IA 
DE TH IJ F AL 2-L A -*p -2 .. RADIAL RADIAL 0 .067 IN SO .75 01lA DEPTH~~~ INa - FWL ~ ~ A2 Z 32. f,, =l.j. DENT DENT 

[.1. PHASE ANGLE ME AS. AC0 AS4* S -142 A S.57 -n: A 
LO. 00, 

CI FD F C 0 ROWIE OROVE 3/1 3/6 /5J5 SUPPORT RING D I A F: E F E T ~ 0 0 31 01 ~ o . /O10 D W /F E R R IT E C U P S 
.010 MAT FERRITE 

CUP P/N-DC411O7 UGOO 

0 -/ . - . . . - --- - -1-± - --
STOCK] 277 

2X (4 5') 

20-- ~ BREAK 0 E [IDl 

MATERIAL ~~NEL 200 6 1.50 25 .5 25 
75 75 AVERAGE MEAS. WALL THK.-..:2Sl L OC. H LL. LO j LO 

NOMINAL WALL THK. .0qL O 
I EAT LOT NO 71711 I ET RE. UEDA0 VWz-.c. IL Co 
SERIAL NO. R,-2r 
10 NiO. 9Vms4Z7__________OW20DEEsSHW10%EFC 

H5TP.RIAOl I'?EL~ ~ ~ NOOW 
20%. 

SHOWST 
SHOWS 10P0%T DEFOWS 

SSHUOWE ___________ 
RADIALPAR ___________________ SJMLATL, FNO SHWFUESPPR EHW IMLTED 4XG L*L THRIE PCFIDDAWN ATEP o a{'*0( M? QUALITY REL. NO. ti SIMLTIO RIOFRRT ID IM. OT~HWS PECE 7ETE(l DATE~ 11 .01 S 

D)AlE MFG. 9___ 2-1___90 _ TOLERANCES K. ZEOKE g,ago ZEILTEJIC 
OA IN PC INDECIMAL FRACT../. 1/16 CIIEC TITLE CU SERCTON rp XXX 1.003 F - COMBNATION ASE/2 DENT STD.  

RCUSO MDE RD O T XX .050 DIESIGN WTH TUBE SU P R I FEM ~TE FRNS 
RE OR ED32% a.003 OWO NO D 10492-1-A P-ROBE USED 

ANOUL~A./- 3- Z10V A: 2-4468 
REVIEWED ________________ FINISH AL NON E LEASE D 514T 

* qjk



LIRI DATE I E I TI ONSK-VIT -

L OCA IIOIJ A B C D E F 0 J K 
PHSCLY__SDPH0 '240P3D.3 NOTES: 

PHY ICA .Y MEA D P~h~ o . .Q~ P~ ~ 3 5 Ti0-152~ -021 S 1] 0 052 Ili SID 1m HIA 

DEP11 N %OF ALL13 A" a_"RADAL ADIL F0 .067 IN SID 7U 7J IA 
DEPH i % F WLL 3? AO. ~31ZsI~J~DENT DENT 

F . HAEANGI.E MEAS A15Z7. 5* A A~~ A 
to. 00.  

DA O 17E T 03OROOVE WOOOE 31 /1 /4 /1 SUFPPORT RNG DIA F [ EFE T i003ic -I0 /0M W/FEI E cups 
.010 .010MAT FERRITE 

CUP' P'/N .C411(17 UG(O 

STOCK III 
II2 ~O 

BREAK 0rJEIJGE[
2.00 -6X 1.50 1~A- ~A- *j125f .5 

MATERIAL kwwCCi4F ( o -- 22.50 Ji5 7 
AVERAGE MEAS. WALL THK. .0J L OG. H LLC LOCO IC 
NJOM INAL- WALL THIK L C .LOC O 
H[EAT LOT NO, -71711 
IEST FRED. USD4ooK-
SERIAL NO._____ ____ 

REL. NO., ___________ SH-OWS TUBE SUPPORT SH-OWS SIMULATED S4W 2(0% DAFATS HWS10%DFETSHW__ RDALDN SIMULATION' RIND FERITE RING '5L. THR-SE SPECFIE 0 )AP A EP0 1 MIU5 QUALITY REL. NO. DiM spCIE DRW DCATE ATE MFG. 9-2.1-10 - CI4EKE /8/0ZE E IN' O.A. IN PC INDECIMAL 
FRACI .1- 1/16 T TLE 

CUSTOMER 01- COMENNATION ASME/2 DENT STD.  CUSOME C-~Ijt I~v~ XXX .050 IIGN WITH TUBE S.JPpOT & FEFMTE FRNOS IECORDED X .00OUNOi19-

RO E U ELcANOULAP- 3' JID O 2-4468 
REIEE.z Q = rIIHkq AL __, iS-LEASE D61 orl I


