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Duke Power Company 
A Duke Enegy Company 

PoLeWWr Oconee Nuclear Site 
ADukeEnegCompany P.O. Box 1439 

Seneca, SC 29679 

W R. McColum, Jr. (864) 885-3107 OFFICE 

Vice President (864) 885-3564 Mx 

January 26, 1998 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555 

Subject: Oconee Nuclear Station 
Docket No. 50-269 
Response to Request for Additional Information 
on Steam Generator Inspections 

In a letter dated December 2, 1997, the NRC requested 
additional information regarding the results of the steam 
generator inspections that were performed during the Oconee 
Unit 1 end of cycle 17 refueling outage. Specifically, the 
NRC requested that Duke Energy (Duke) submit (1) an optical 
disk containing the eddy current inspection data for the 
inside diameter (ID) intergranular attack (IGA) indications 
in the pulled tube specimens; (2) files on the optical disk 
with the setup used by the analyst for examining the 
indications; (3) a drawing or description of the standard 
used to calibrate the acquisition system; (4) eddy current 
data from 20 randomly selected tubes that contain ID IGA 
indications; and (5) a listing of the dimensions of the ID 
IGA indications as determined from the destructive 
examination of the pulled tube specimens. In addition, the 
NRC requested that the format for the eddy current data be 
compatible with Eddynet95 analysis software.  

In response to this request, Duke provides the attached 
information. Attachment 1 contains a list of over 20 
randomly selected tubes which have eddy current data 
supplied on the optical disk. The randomly selected tubes 
are circled on the list. A listing of the dimensions of the 
ID IGA indications as determined from the destructive 
examination of the pulled tube specimens is contained in 
Attachment 2. A drawing of the standard used to calibrate 
the acquisition system is provided in Attachment 3.  
Attachment 4 contains an optical disk with the eddy current 
data for the randomly selected tubes and the pulled tube 
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specimens. The optical disk contains the setup used by the 
analyst for examining the tube indications and is in a 
format which is compatible with Eddynet95 analysis software.  

If there are any questions regarding this submittal, please 
contact Michael Bailey at (864) 885-4390.  

Very truly yours, 

W. R. McCollum, J 
Site Vice President 
Oconee Nuclear Station 

MEB 

Attachments (4) 

cc w/o optical disk: 

L. A. Reyes, Regional Administrator 
Region II 

M. A. Scott, Senior Resident Inspector 
Oconee Nuclear Site 

cc with optical disk: 

D. E. LaBarge, Project Manager 
NRR



ATTACHMENT 1 

LIST OF THE RANDOMLY SELECTED TUBES



***************************** FTI TUBAN II (Version 2.4) 12/09/1997 13:21:31 ****************************** 

Oconee Nuclear Station - Unit One 

****************S/G B ** **** * *** *** *** * ** ** ******* * ** * 

09/97 RFO ************************ 

ROLL TRANSITION,TUBE PULL REV. -MRPC 

Page 1 of 1 

QRY: 12/09/1997 13:13:54 

TEST TYPE ROW COL IND %TW VOLTS CHN DEG LOCATION EXTENT1 EXTENT2 LEG TAPE# PROBE COMMENTS OPTICAL DK 

ROLL TRANSITI 88 100 SAI 2.51 P 1 26 UTE -0.75 UTE UTE UTE 108 520 

ROLL TRANSITI 89 82 VOL 0.97 P 1 12 UTE -0.67 UTE UTE UTE 108 520 

ROLL TRANSITI 89 86 VOL 0.91 P 1 17 UTE -0.58 UTE UTE UTE 108 520 

ROLL TRANSITI 89 88 VOL 0.67 P 1 28 UTE -0.70 UTE UTE UTE 108 520 

ROLL TRANSITI 91 83 VOL 0.57 P 1 9 UTE -1.02 UTE UTE UTE 108 520 

ROLL TRANSITI 87 86 VOL 0.38 P 1 34 UTE -3.41 UTE UTE UTE 114 520 

ROLL TRANSITI 88 100 SAI 2.39 P 1 30 UTE -1.02 UTE UTE UTE 114 520 

ROLL TRANSITI 86 95 SAI 1.50 P 1 16 UTE -1.00 UTE UTE UTE 117 520 

ROLL TRANSITI 86 102 VOL 0.46 5 37 UTE -2.60 UTE UTE UTE 118 520 

ROLL TRANSITI 81 82 SAI 0.81 P 1 30 UTE -1.29 UTE UTE UTE 157 520 

ROLL TRANSITI 79 117 VOL 0.21 P 1 30 UTE -1.28 UTE UTE UTE 161 520 

ROLL TRANSITI 84 131 VOL 0.79 P 2 18 UTE -2.06 UTE UTE UTE 164 520 

ROLL TRANSITI VOL 1.10 P 2 17 UTE -1.77 UTE UTE UTE 164 520 

ROLL TRANSITI VOL 1.22 P 2 25 UTE -1.47 UTE UTE UTE 164 520 

ROLL TRANSITI 55 87 SAI 1.70 P 1 35 UTE -1.24 UTE UTE UTE 178 520 

ROLL TRANSITI 56 82 MAI 2.06 P 1 38 UTE -1.09 UTE UTE OWE 178 520 

ROLL TRANSITI 56 94 VOL 0.61 5 24 UTE -2.77 UTE UTE UTE 178 520 

ROLL TRANSITI 56 96 VOL 0.62 P 2 24 UTE -2.37 UTE UTE UTE 178 520 

ROLL TRANSITI 55 110 VOL 0.33 P 1 103 UTE -0.78 UTE UTE UTE 179 520 L3R 

ROLL TRANSITI 58 79 SAI 1.53 1 31 UTE -1.07 UTE UTE UTE 180 520 

ROLL TRANSITI 59 77 MAI 1.22 1 34 UTE -1.61 UTE UTE UTE 180 520 

ROLL TRANSITI VOL 1.22 P 2 14 UTE -1.46 UTE UTE UTE 180 520 

ROLL TRANSITI 57 82 VOL 0.53 P 1 57 UTE -2.26 UTE UTE UTE 181 520 

ROLL TRANSITI 59 76 VOL 1.13 P 1 21 OTE -1.35 UTE UTE UTE 181 520 

ROLL TRANSIT 59 78 VOL 0.53 P 2 34 UTE -1.51 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 0.92 P 2 22 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSIIA9 80 VOL 0.90 P 1 31 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSITI 9 88 VOL 1.61 P 2 30 UTE -1.71 UTE UTE UTE 181 520 

ROLL TRANSITI 59 90 VOL 0.56 P 1 34 UTE -2.58 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 0.97 P 1 27 UTE -2.20 UTE UTE UTE 181 520 

ROLL TRTANIT59 102 VOL 0.49 P 1 50 UTE -1.47 UTE UTE UTE 181 520 

ROLL TRANSITIY59 106 VOL 0.95 P 1 27 UTE -1.55 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 1.34 P 1 26 UTE -1.23 UTE UTE UTE 181 520 

ROLL TRANSITI 59 110 SAI 2.05 P 1 35 UTE -1.18 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 1.01 P 1 21 UTE -1.50 UTE UTE UTE 181 520 

ROLL TRANSITI 59 121 VOL 0.90 P 1 18 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSITI 60 94 VOL 0.75 P 1 21 UTE -2.59 UTE UTE UTE 181 520 

ROLL TRANSITIA60 96 VOL 0.65 P 1 28 UTE -1.80 UTE UTE UTE 181 520 

ROLL TRANSITI %63 88 VOL 1.30 P 1 201 UTE -1.29 UTE UTE UTE 182 520 

ROLL TRANSITI 63 120 MAI 0.39 P 1 52 UTE -1.83 UTE UTE UTE 182 520 

ROLL TRANSITI 163 122 MAI 0.83 P 1 45 UTE -1.56 UTE UTE UTE 182 520 

ROLL TRANSITI N64 97 VOL 0.80 5 193 UTE -2.04 UTE UTE UTE 182 520 

ROLL WRANSITI '64 122 VOL 1.73 5 29 OWE -1.34 OWE OWE OTE 182 520 

ROLL TRANSITI '63 994VOL 3.80 1 3 OWE -1.26 OWE OWE OWE 183 520 

ROLL TRANSITI 63 107 VOL 0.63 1 15 OWE -2.10 OWE OWE OWE 183 520 

ROLL TRANSITI 64 100 VOL 1.19 1 22 OWE -1.21 OWE OWE OWE 183 520 

ROLL TRANSITI 64 114 VOL 0.95 1 29 OWE -1.58 OWE OWE OWE 183 520 

ROLL TRANSITI 64 116 VOL 1.84 1 27 OWE -1.34 OWE OWE OWE 183 520 

ROLL TRANSITI '4 120 VOL 1.13 1 32 OWE -1.20 OWE OWE OWE 183 520 

ROLL TRANSITI 65 113 VOL 1.11 1 31 OWE -1.53 OWE OWE OWE 183 520 

LLTRANSITI 65 121 VOL 1.63 1 26 OWE -1.38 OWE OWE OWE 183 520 

ROLL TR~110106 VOL 0.60 1 26 OWE -1.07 OWE OWE OWE 185 520 

ROLL TRANSITI 73 115 VOL 0.58 1 29 OWE -0.65 OWE OWE OWE 185 520 

ROLL TRANSITI 75 96 VOL 0.88 P 1 40 OWE -1.09 OWE OWE OWE 185 520 

ROLL TRANSITI 75 104 VOL 0.92 P 1 26 OWE -1.35 OWE OWE OWE 185 520 

ROLL TRANSITI 75 112 VOL 1.58 p 2 34 OWE -1.02 OWE OWE OWE 185 520 

ROLL TRANSITI 71 97 VOL 0.31 p 2 46 OWE -2.33 OWE OWE OWE 186 520 

ROLL TRANSITI 72 113 VOL 0.40 p 1 40 OWE -2.06 OWE OWE OWE 186 520 

ROLL TRANSITI 66 122 SAI 1.28 P 1 24 OWE -1.52 OWE OWE OWE 188 520 

ROLL TRANSITI 63 85 VOL 2.18 p 1 27 OWE -1.78 OWE OWE OWE 190 520 

Total Indications Found = 60 

Total Tubes Found = 52 
Total Tubes in Input File = 53



ATTACHMENT 2 

LISTING OF DIMENSIONS FOR INDICATIONS 

IN THE PULLED TUBE SPECIMENS



OCONEB- 1 DEPTH DATA FOR TUBES R59T2 AND R65T 111 

TUBE LOCATION DEPfT LENGTH WIDTH 
(% tbroughwall) _inches (inches) 

R65TI I 120,IAREAI 46% .20 0 

_ _.2_ 
_ .13 

210ARA235% .04 .05 

R65TI I I 330 0 ARBAI 19% .16 .1 

R65TI 33 0 ;ARBA2 2% 

RST2 1800, AREA1 46% 21 .14 

R59T82 2001 AREA-2 46% .18 .08 
R59T82 I , AREA 135% .04 .05 

R59T82 2300, ARA 2 22% .09 .0 

NOTB: THERE ARE TWO PATCHES OF IGA AT 1200 ON TUBB R65TI)1, WITHIN ARBA 1, WHICH BOTH DISAPPBAR 

AFTER 46% TW 

PATCH CLOSET TO THE TUBE END IS .20 X .10 
PATCH JUST BBLOW IS .20 X .L3 

NOTE: THE LENGTH AND WIDTH OF THB IGA IS GIVEN AFTBR APPROXIMATELY 8% TW (0.003 INCHBS BELOW 

THE ID SURFACE) 

NOTE: THE TWO PATCHES OF IGA AT 100 AND 200 FROM TUBE RS9T82 COULD COME FROM THE SAME AREA OF 

DBORADATION



ATTACHMENT 3 

DRAWING OF THE CALIBRATION STANDARD



8996gi wWfI'iAeO 
I 

FLAW FLAW AXIAL AZIMUTHAL WIDTH OR DEPTH IN DEPTH 
LABEL DESCRIPTION SIDE LOCATION LOCATION LENGTH DIAMETER INCHES IN %TW REVISIONS 

A GROOVE ID 2.000' ALL .06151 N/A .0075' 19 %.TV 
B GROOVE OD 3.000' ALL .124' N/A .0045' It %TW 
C 4 FBH'S OD 4.000' 0'90'100'270' N/A 0.114' . 008* .20 XTW D FBH OD 4.750' 0' N/A 0.093' .0155' 39 %TW E FBH OD 5.500' 0. N/A 0.077' .0235' 59 /TW NOTES F FBH 0D 6.250* ' N/A 0.063' .031' 78 %TV 
G HOLE OD 7.000' 0* N/A 0.048' THROUGH 100 %T 1 
H DENT 00 8.000' 0 .062' (.475') .003' N/A BUILT NUMBER, 1252966B, ARE ETCHED AT THE RIGHT TUBE END.  I NDD L BRDACHED TSP 00 9. 750* N/A 1.500' N/A N/A N/A 2. THIS STANDARD WAS MADE VIA PA 83-791232 REV 00 L 01, AND J VEAR t BROACHED TSP 00 12.250' O' 1.500' .125' .0095' 24 XTW WORK ORDER 4986, FROM DESIGN DRAWING 1252875D-2, FOR DUKE K VEAR L BROACHED TSP OD 12.250* 120' 1 .500' .124' .0225' 57 XTP 
L NDD L DRILLED TSP 0D 14.375' N/A .750' N/A N/A N/A 

AA AX EDM 00 16.000' 0' .312' .006' .008' 20 %TW 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM SPIS SHOP DATA 
BB Cl EDM OD 16.000' 90' 60* .006' .008' 20 %TW SHEETS AND OCIR 96-285.  
CC AX EOM ID 16000' 160' .312' .005' .008' 20 %TW 4 EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND DO CI ED ID 16.000' 270' 60' .005' .009' 20 %TV 
EE AX ED OD 16.750' 0' .312' .006' .015' 38 9TW AZIMUTHAL LOCATIONS.  
FF CI EDM OD 16.750' 90' 60' .006' .015' 38 -Tw 5. THE DEPTHS IN PERCENT THROUGH WALL (TW) ARE BASED UPON GG AX EDH ID 16.750' 180' .312' .005' .016' 41 XTW THE ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBE, .0395'.  HH CI EDM ID 16.750' 270' 60' .005' .015' 38 Tw 6. WHEN PLACED IN HOLDER 1252876E-0), A DRILLED TSP IS II AX EDM OD 17.500' 0' .312' .006' .023' 56 %TW 
JJ CI EDM 0D 17.500' 90' 60' .006' .023' 58 %TV CENTERED AT LOCATION L, AND BROACHED TSP'S ARE CENTERED KK AX EDM ID 17.500' 160* .312' .005' .023' 59 /TW AT LOCATIONS '' AND 'JK' USING THE KEY AT THE TUBE END.  LL CI EDH ID 17.500' 270' 60' .005' .023' 58 ZTW 7. PER DUKE POWER, THIS STANDARD CONTAINS A HALF LENGTH 
Mm AX EDM D 10.250' 0* .312' .006' THROUGH 100 %TW DRILLED TSP, AND TRADITIONAL FBH'S WHOSE DIAMETERS ARE NN CI EDM 00 18.500' 240* 60' .006' THROUGH 100 %TW 00 AX EDM IN EXPANSIO OD LEFT ILN6iIO O .312' .006' .015' 38 %TV SOMEWHAT SMALLER THAN TYPICAL ASME CODE DIAMETERS, 
PP CI EDM IN EXPANSI 00 LIFT TIIIIO 90' 60' .006' .015' 38 %TV 
00 AX EDM IN EXPANSION ID RIGHT T1 ill1 180' .312' .006' .015' 39 TV 
RR CI EDN IN-EXPANSIN ID RIGII IRNGITIa 270' .287' .006' .015' 36 XTV 

R 
AVERAGE OF FOUR HOLES 

0.546 IDETCHING 0.576 ID SEE NOTE I 

0L DO HH LL NN RR  
00 A B C A E G H I MJAK L CC GG8KK 00 22.5' &0 1 

I...... I........ I..I.I AA EE I I MN 00 REDUCTION BROACHED BROACHED DRILLED BE FF 1J2 pp 58DKEY OR TSP TSP TSP ,, SEE NOTE 690 
EXPANSION QA C NDTON IOCONEE ASME/WEAR/EDM CALIBRATION STANDARD FILENAME: 12529668.DWG ACIAT3 ASME SB-163 ALLOY 600. .62TH AVERAGE 0. .5E AVERAGE IDM.E039 I AVERAGE WALL. DISK No.: OPTICAL 

w-vw-l=KwI a "z "DPW ,.. *e ant DU e'uw"fIs -oI wD.X a. as cou w . -p mi e m aa''i.-&'L&w JOCNEE ASME/WEAR/EDM CALIRATCIEON-5X "4j1/9 
6.VHENPLACED IN RTANDARD AS 1 UILT DRAWING ILE 12296



rAV ALA SURFACE A Z A IMUTHAL LCNGTH VI INCR DEPTH DEPTH 
LABEL DESCRIPTION IF amRGNJ LOCAION LOCATION -. 00/*ll DIAMETER IN INCHES IN ETH REVISIDNS r 

A AX E 0 1.750* 0' .376* .0038 024' 63 XTU AEV! DESCRIPTION DATE PPVL 

I AX ED s 07. * 75 0' . 376* .005* .01 34 TU V 

C AX EDM D . 750* -40 * 76' .005* . 009' 24 XTV 

AX E0 500 ' .375' .005* . off; TV53 ETU 
C AX CuN C 1 I.500* . 375* .004* .0t4* 37 XTV NOTES, 
r AX CON a I * o' .3s . r065 1u a . 1. THE MATERI AL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 
H C EDM D 4.002* 1IS .8 * .005 1 c0V BUILT NUMBER, 1268327B, ARE ETCHED AT THE RIGHT TUBE END.  

CI ED"4 1 4. 7501 0. .376' .005' . 0Der 5 XTV 
CI ONK 00 4.70' 37e* . .05 1 020- 53 XV 2. THIS STANDARD WAS MADE VIA PA 83-795481-03, PA 83-795515-00 

K lC ON I 0 500' . .376' .005 .0145' 38 V~ 
CON * to . :. .o4 X AND FTI WO 8373, FROM DESIGN DRAWING 1268313D-1, FOR 

- C cN I o &250* 0* .76' .005 .008' X DUKE POWER COMPANY.  
N CI EON I p 6.250' to0* .375' .004* .or to7 8XIV 

a[I IEW ON 7.375' 0'. Los .005' .033' 40 kV 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
P IIm 03N IN EXA N I 7 ' 80' I 23 .00?D .00 * 43 I'd 
a AUX I"crnlsi OD IL t .' .250' .4 .0344 7 0IV SHEETS AND OCIR 97-00774.  
Sa IN IN ENw so a s* ler .se SeS, .0145* 38 XV 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
s IENT CD 2 250' 0. 062' .400 . 004' N/A 
It FH 0D 2351* 0. WA 6ttS* .0075* X0V AZIMUTHAL LOCATIONS.  
to ra4 1, 253' 90' N/A% W 5' .0065' XTV 

3 FIR I0 31 0' 80 N/A .o 00' SXw 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 

r4 B3 01 1253' 70 N/A e .0o' 3 Ia ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, .038'.  
V FPH 0 1 4.751' a' WA 60 .021' -75 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 
V Vio I ' , 0' WA IL063' .028' 74 XIV 

X . 0 e50 0' NIA 605' THXM 100 XaV DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 
A1 o 0 n weA N2A A .1A A NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

cc KAM & 03I TV us I. o* 4 .324' o0l, XV LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 
DO GROOVE 28. 373' 36'I4 NIA .003 a Z TV 
EE I0n10 c DE 0 s/A I A 73A/A N/A N/A LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  

ov a poor -60* .0s* WA .cow6 o TV 7. ID FLAW DIMENSIONS ARE OBTAINED FROM MACHINING EQUIPMENT.  

PLANAR VIEW OF TUBE IM1 AND FLAWS 
A D n a T1 II V v v AA I n E 

T2 1 BB( 
B E H N P R T3 5 a0* 

_ _ YI I TIt 9tf PiF 

' o C FC W 
cc too, 

1 73 0 111:5 

c; 0 04 0 !I 

LakAi~J I h~H L..J L....J L.....J 
C) REDUCTION BROACH BROACH DRILLED L 

)OCONEE EM/ASME/WEAR CALIBRATION STANDARD SEE NOTE I 

MAT'L: ASME SB-163 ALLOY 600. .630" OD. .554' ID. .038" WALL. FILENAME: 1268327O.DWG 
~ DISK No.: OPTICAL 

o ONEE EDM/ASME/VEAR CALIBRATION /2 r..J/QMLl 
W0-0 WL S"L0 N$UF=US~tS 60CMWM#*UMKK4W Mn0N C TANDARD AS BUILT DRAW! NQi FY28~2i.~ 

:F s m r a sn a a *u 

amr O Emo Mm



P~AM&TM 

LABEL DCSCRI PIC XFOII OAia LCTO .0/. DIAMETER IN I NCHES IN ET 1 l peaes 

AX E 0 23. 750* 100* . 376 . 005 . 024* 63 TU NrT SIPTION D 

- Ax C ID 1.500 E* .376* .005* .D3 34 IV exl ran s .o e2o* .a76* .co5* .coe* eSr 

A.NTHE MATERI AL HEAT NUMBER HT 93500 LOT 5022, AND THE AS 

OD .376 .005 THROWN 100 XTW BUILT NUMBER, 1268326B, ARE ETCHED AT THE RIGHT TUBE END.  
756 4.o 0 . 375- THIS STANDARD WAS MADE VIA PA 83-795481-03, PA 83-795515-00 

c Con on 5 .70 1oo .376 . -0 AND FTI W0 8373, FROM DESIGN DRAWING 1268313D-1, FOR 

c00 onINLWG iso*W .5 .OY .4 37X 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 

l0 ays o .e- .cos .oI* eno SHEETS AND QCIR 97-00773.  

a c: n~ asses :: .so * .o:Y 28'X 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
0 o. .* on . e AZI MTH WLOCATI ONS.  

'3 ~ ~ D 320 M rn A .we .O*** arS I 5. THE DEPTHS IN PERCENT THROUGH ALL (T ) ARE BASED UPON THE 
S ra a o* /Ao.376 ACTUAL MEAN WALL THICKNESS CMWT) OF THE TUBING, 038'.  

r rm on 4.7 o* NA B .os V 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E1). A 

X Cl CD s o*30 N/A ose03 11.Jo* SXv DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR ILL BE CENTERED 

aA0011c1 oN/ N/Ao o*A N /A aNuAn N/A NEAR LOCATION E. BROACHED TSP' S WILL BE CENTERED NEAR.  

CC CM ~( n 0 0. o* 24 * Y . 4' .oe as z3 r LOICATI ONS AA AND B/CC. WEAR PATCHES B AND CC ILL BE 

CC OO M~IE 1.oCD N/ -w NA .oo N/A LOCATED WI TH TWO LAND REGI ONS OF THEI R BROACHED TSP.  

EG5 3 0A . 00 0 6 3 u 7. ID FLAW DI MENSI ONS ARE DBTAI NED FROM MACHI NG EQUI PMENT.  

PLANAR VIEW OF TUBE 0E1 AND FLAWS Cr F 

A Iif ftI u v . AA o* 

* i - - I I. TI U HA LO A 

e .H , . P R B BR CH DR S N T 

_4r420IA 
0 15 0'1 7 ACUA MEA WAL TIKES( O HETBN,.3' 

0. 
rm 4. colW .o .1' 3 

*-l no~ 136 Z.: 0.. N/A 0. a 03 

REDUCTION 

NE EDM/ASME/WEAR A RC R S N CALIBRATION STANDARD FILENAME: 1268326B.DWG 

AT 19.90 . 9-963 ALLY 6700. .3'C..5 D 05 AL IK N. PIA 

cc WEAR 1 0' 9.0 el - 2S- S5. U-I U~UI - .0 UN LUv LOAIN AA AN B ONEE WEMtAR PA C AND CC WILNB 

0 ~SlM.U u a - r in . g II0 r 25 W . .00I ff~~~~~~~~~~~ ~ao i c!_ MA OAE IT/ OSOFTERBOAHDTP



LzL ON RAMATOME 

LAL rLAW SURFACE AXIAL AZIMJTHAL LENGTH VIDTH OR DEPTH D3EPTHI S IO S 
LABEL DESCRIPTION Or ORIGIN LOCATION LDCATION .0/*00DI AHEETER IN INKCHES IN %TVRE IONr 

A AX EDN 10 1.750* 0* .375' .006' .02 60 T DesRIPIONAPPRovAL 

B AX EDM 20 1.750* 120* .375' .005* .015' 41 XTV 

C AX EDM ID 1. 750* e0* . 375' . 005' .0075' 80 %TV 

0 AX EON 00 2.500* 0 .375' .005* .02t 57 XTV 

AX EDM DD 2.500' 120* 375' 005, .015' 41 XIV NOTES 
r AX EON 00 e. 500' 240' .37n, .006' .0071 19 %TW 

G AX EDN G 3250' 0* .375' .006' THROUGH 100 X1W I. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 

H C EON Oa 4. 000* 160 .7375' .006-- THROUG 000 X BUILT NUMBER, 1268321B, ARE ETCHED AT THE RIGHT TUBE END.  
I CI EON to 4. 7500 0. .375' .006' .022' 60 *xyV 

CI EON 00 4. 750- Igo, .375' .005' .021' 57 %TV 2. THIS STANDARD WAS MADE VI A PA 83-795437-02 AND FTI WO 8285, 
K CI EON 10 5. 500' 0. .375* 005- .015' 41 %TV 

L CI EDN D 500* Q*0 .375* .005' .014' 30 %TV FROM DESIGN DRAWING 1268313D-1, FOR DUKE POWER COMPANY.  

N CEN.* * 3 .co 20 le7 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
N C EO00 6. 2501 200 .375' .006' .0071 19 %TV 

A [N IN EVANS10O ID 7. 37* O .250 .005* 015' 42 XIW SHEETS AND QCIR 97-00769.  
P CI EON IN EVANS! O I D 7. 375- too* 0 .005 . 42 XIV 

P IEDMINEPANSION ID 7.675* 0* .250 .005* .014' 40%* 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
0 A EIIINE NSON DD 8. 625* * 250* . 005* . 014* 30 wTV 

R C E10 IN EFlANSI A ON 8.6 25 * 80* .250- .0 5 .04' 38 VW AZI MUTHAL LOCATI ONS.  
ODEN 0 12. 2501 0 . 063' . 2' .003' 8 T 

Ti FH O0 13.251' 0' N/A 0.015 .007' 29 %rw 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 

T2 FEN 00 13. 250' 90' N/A 0. 016' .000' Be XT W 

T3 a 13.250 1 0 N/A 0.05 .a007' X ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, . 037'.  

S FBH 00. N/A I . V 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 

V F 00 14.0'. . N .0 .0' 7 w DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 

VFBH 00 05.500. 0' NA 0063- '.52' 76 I 

x HOLE O 1 . 050' THRo 2 V NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

S /AR NA N/A o*A /A A N/ATH5G N LOCATI ONS AA AND BB/CC. WEAR PATCHES BB AND CC WI LL BE 4 

0 . 60 1* 02 . LOCATED WI TH TWO LAND REGI ONS OF THEIR BROACHED TSP.  

DD GRODVE 00 20.375' ALL . I2S' N/A .003' 8 XITV 

EE N/A 0/ A A N/A NN/A /A N/A N/A 

FF GROVE 2D 23. 000' 360' . 062' N/A . 0075' 20 4TV 

PLANAR VIEW OF TUBE OD AND FLAWS 
A D G I < M 0 n T1 v y X_ AA I 1 F F 

0' - - - II I - - - BR - i 0.  

0 E 
To2 BBo* 

Eo ---IM iN P R T3 too 
0S' c r 0 CC 0e88 

240* T4 
270* Z.~~ ~ ~ Z.;). % 

In n 2 0n n mn Lf 0 0 

2 
In 0. In cu Ln .. I 

V.. n In.  

-- - - - - , - au cu cu 

0+* 
REDUCTION BROACH BROACH DRILLED SEE NOTE 1 

OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FILENAME: 1268321 B.DWG 
MAT*L ASUE SB-163 ALLOY 600, .629' 0D, .654' ID. .037' WALL. DISK No.: OPTICAL 

I! mwpww~w ao fm w ,wx .. uu nm * t iDCONEE EDM/ASME/WEAR CAL!BRATION 

sA* - m an M U )C. an . . .T. M t W" r n NOIt W K KSW ff. I M l - TANDARD AS BI LT DRA ING NO 1A268321 - 0 
Drigtura10 btag [itna t ODR MsitaEtasWT4TD Tt alERS GF TI MS I TD Khtta 0DI MET 522151a ER59 l(8/T



86L Z99ZI, -,j fa PRAMATOM 

FLAY FLAW SURFACE AXIAL AZIMUTHAL LENGTH VIDTH OR DEPTH DEPTH VS 

LABEL DESCRIPTION OF ORIGIN LOCATION LOCATION ,000/*.010 DIAHETER IN INCHES IN XTV R 

A AX EDN ID 1.750' 0* .375' . 005* .022' 60 %TV gy Dg'IPION DATE 

9 AX ED ID f.750 120* .375' .005' .015' 41 XTV 
C AX EDM ID 1. 750* 40* .375* .005' .0075* 20 %TV 

0 AX EDM OD 2.500* 0. . 375' .005' .021' 57 XTV 
E AX EDN DD 2.500* 120* .375' .005' .014' 38 %TV NOTES: 

F AX EON 00 2.500' 240' 375' 1.005' .007' Is XTV 2,ADTEA 

G AX EN o 3.20' 0* .375' .006' THROUGH 000 XTY 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 

H CE EON 00 4. 000' 180oo .375' .005' THROUGH !00 %TV BUILT NUMBER, 1268319B, ARE ETCHED AT THE RIGHT TUBE END.  
I CI EO ID) t 4.750' 0. 375' .006' 022' 60 %TV 

-CT t . 8 .375' . 2. THIS STANDARD WAS MADE VIA PA 83-795437-02 AND FTI WO 8285, 

K CI EON to 5.500' 0. .375' .005Y .015' 41 XTV 

L CI EDN 00 . 500' 160* .375' .005' .015' 41 TV FROM DESI GN DRAW1 NG 1 26831 3D-1, FOR DUKE POWER COMPANY.  

N CI EON t0 6.250' 0' 375' .005' .0075, 20 X 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
N CI E ON 00u 6.250' 80 .375'_ .005' .007' 19 XTV 

0 AE INI' unI Oo I 7.375 0 250' 005 015' 41 .ov SHEETS AND QCIR 97-00769.  
P CI EONi IN E)FNSI IN I D 7.375' IS0- . 250' .005' .015' 41 XIV 

a Ac 10NI AN ON 00 9.k622' 0* .250' . o004 .014 30 xV 4. EACH FLAW IS CENTERED ABOUT THE SPECI FI ED AXI AL AND 

R CImeN aoN 00 e.620' 100' .250* .006* .015 41 XIV AZIMHUTHAL LOCATI ONS.  
S - DENT 00 12. 250' 0. .062' .400' . 004' It xIv AIUHLLCTOS 

TI VOH 00 7a3250' 0' N/A 0.015 -7'* 19 xIV 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 

T2 FBH 00D 13.250' 90' N/A 0.016, .007' I9 viv 

T3 F OH 0 13250' ta, N/A 0. 015* .007' 19x1" ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, .037'.  

T4_ VN 00 134. 250* 0. N/A 0.093' 006' 36 XIV 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (126831 4E-1), A 

u VON 00 1 4.50' 0' N/A 0.0O.079 - 02i 57 TV DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 

X HOLE 0 16. 250' 0' N/A 0.050- THROUGH 100 XIs NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

. H/ N/AD 16N/A0 N/ N / N/5A* N/A G N/A00 XTLOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

BB WEAR & BRAO(O TV 00 19.093' 120 .69' .125' .0I0, 27 XT V 

CC VaPRt801AO(DI 00 19.093' 2 .6.91 . 023'2 T2V LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  

DD GROOVE D 80. 380' ALL .124' N/A .003' 8 XTV 
EE N/A DD N/A N/A N/A N/A N/A N/A 

FF GRDO]VE ID 3. 000' 360' .06L' N/A .0075* 20 xTV 

PLANAR VIEW OF TUBE OD AND FLAWS 
A Df. I K M 0 0 T V V X o* E A 
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REDUCTION L---J BROACH BROACH DRILLED LSEE NOTE I 

1 OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FILENAME: 1268319B.DWG 
MAT'L: ASME SB-163 ALLOY 600, .630" OD, .554' ID, .037' WALL. DISK No.; OPTICAL 

w. .m. .Vw rTIMis LO m m 1 "I* 46 .mun . .VL a CZ m .I ' a um OCONEE EDM/ASME/WEAR CALIBRATION = 

l)imMT DA 0I YOHRf~=ITTCII1I& TON fi IS r I MI T S2TVC A 1. DO? AI 8'I-USEOSIM" My el.. STANDARD AS-UILT DAWIN5 V 1268319 H-0 
eel"1 (18/-S



-.C9Z ON_ 1ORAMATOM E 
FLAV FLAW SURFACE AXIAL AZI MJTHAL LENGTH VIOrH OR DEPTH DEPTH T 9aCunoLee1as 

LABEL DESCRIPTION OF DRIGIN LOCATION LOCATION -. 000/#.010 DIAMETER IN INCHES IN XTV REVISIONS F 

A AX EON ID 1.750' 0. .375' .006' .022' 60 XTV DvI PTION 
B AX EON ID I. 750' 120* 375' .005' .015' 41 XTV DATE APPROVAL 

C AX EDM ID 1. 750' 240* .375' .005' .0075' 20 YTV 

D AX EDM 00 2. 500' * .375' .005' . 022 60 XTV 
E AX EON OD 2.500' 120* .375' .005' .015' 41 XTV NOTES: 
F I AX EON 00 2. 500' 240' .375' .004' .007, 19 %TV 

G AX EoN no 3.250' 0. .375' .005? THRO -100 %TV 1. THE MATERI AL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 
H CI EDM a 4.000' 10* .375' .006' THROUGH 100 2IV BUILT NUMBER, 1268320B, ARE ETCHED AT THE RIGHT TUBE END.  
I Cl EDM ID 4. 750' 0 . 375' .006' .022' 60 XTV 

J Cl EOM 0D 4. 750' 180* .375' .005' .0205' 55 %TV 2. THI S STANDARD WAS MADE VIA PA 83-795437-02 AND FTI WO 8285, 
K CI EON ID 5.500' 0. .375' . 005' .025' 42 'XITV 

L CI EON 0I 5.500' 18so* .375' .005' 014' 30 TW FROM DESIGN DRAWING 1268313D-1, FOR DUKE POWER COMPANY.  
M CI EON 10 6.050' 0' .375' .005' .0075' 20 %TV 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
N C) EON 00 6.250' 200' .375' .004' .007' 19 XTV 
0 AX EN IN EWANSII ID 7. 375' ' . 250' .005' .015' 41 XTY SHEETS AND QCI R 97-00769.  
P CI EON INEWPKIDI I D 7. 375' 280* .250' .005' .015' 42X 

S. . 004' 013' 1 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
R ICEO IN EmANSION OD a. 65* 2SO* o250' .005' . 014' 38 m AZI MUTHAL LOCATI ONS.  
S I DENT OD 12. 250' 0' . 062' . 400' . 003' N/A 
TI rBH 00 13.250 0' N/A . 115 .007' 9 XTv 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 
T2 _ FBH IDD 13. 250' 90' N/A 0. 1)6' .007' 29 7IV 

T3 FBH IO0 13. 250' 280' N/A 0.215' .007' I9 *41ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, . 037'.  

4 Fo 00 1a.02' 270' N/A 0.5* .00' 3XIV 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 
U FUH DID 04. 002' 0* N/A 4092' .014' 38%TlV 
v FH I 0 14. 750' 0' N/A 4.077' .022' 60 XIV DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 
V FBH I0O 15. 500' 0. N/A- C.06' .028'l 76 XIVI 
x HOLE 0D 16.252' 0. N/A 0.050' THROUGH 100 % NEAR LOCATI ON EE. BROACHED TSP'S WILL BE CENTERED NEAR 

A N/A N/A N/A N/A N/A N/A N/A N/A LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 
BB VEAR L RMAO D TSP 0D 19. 095' 120* .609' .125' .0l2' 32 %TV 
CC VEAR & DTWse 0 19.00* 240' .*690' 125' 023' 62. oa a LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  
DD GRODVE O I 0. 375* ALL .125' N/A .003' 8 %TV 
EE N/A D N/A N/A N/A N/A N/A N/A 
FF GRDOVE 20 23.000' 360' .062' N/A .0075' 20 XTV 

PLANAR VIEW OF TUBE OD AND FLAWS 
A D 1 K M n a TI u v v x AA DD FE 

a. .. I - - o a* * * 
T2 B.  
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REDUCTION ~ ~----~BROACH BROACH DRILLED '-SEE NOTE 1 

OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FILENAME: 1268320.WG 
MATL ASME SB-163 ALLOY 600, .629- OD, .55- ID, .037' WALL. DISK No.: OPTICAL 

~v~~ClIsr. ~~vni .nc.n~ i io ~ ac . W . I OCONEE EDM/ASME/WEAR CALI BRATI ON F j/ -'9017 

~~~~rn~~~~~~~~~~is~~~~IA ME~ -J ST.i0C R IWT.V i HKt nl..i sK~ii,. ss. .i~L-..- ANDARD AS BUILT DRAWING G 1268320 H- 01



ATTACHMENT 4 

OPTICAL DISK WITH EDDY CURRENT DATA



Duke Power Company 
A Duke Energy Company rWaPower. Oconee Nuclear Site 

A D.keEs.& C.mpy P.O. Box 1439 
Seneca, SC 29679 

W. R. McCollum, Jr. (864) 885-3107 oFFICE 

Vice President (864) 885-3564 FAx 

January 26, 1998 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555 

Subject: Oconee Nuclear Station 
Docket No. 50-269 
Response to Request for Additional Information 
on Steam Generator Inspections 

In a letter dated December 2, 1997, the NRC requested 
additional information regarding the results of the steam 
generator inspections that were performed during the Oconee 
Unit 1 end of cycle 17 refueling outage. Specifically, the 
NRC requested that Duke Energy (Duke) submit (1) an optical 
disk containing the eddy current inspection data for the 
inside diameter (ID) intergranular attack (IGA) indications 
in the pulled tube specimens; (2) files on the optical disk 
with the setup used by the analyst for examining the 
indications; (3) a drawing or description of the standard 
used to calibrate the acquisition system; (4) eddy current 
data from 20 randomly selected tubes that contain ID IGA 
indications; and (5) a listing of the dimensions of the ID 
IGA indications as determined from the destructive 
examination of the pulled tube specimens. In addition, the 
NRC requested that the format for the eddy current data be 
compatible with Eddynet95 analysis software.  

In response to this request, Duke provides the attached 
information. Attachment 1 contains a list of over 20 
randomly selected tubes which have eddy current data 
supplied on the optical disk. The randomly selected tubes 
are circled on the list. A listing of the dimensions of the 
ID IGA indications as determined from the destructive 
examination of the pulled tube specimens is contained in 
Attachment 2. A drawing of the standard used to calibrate 
the acquisition system is provided in Attachment 3.  
Attachment 4 contains an optical disk with the eddy current 
data for the randomly selected tubes and the pulled tube
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January 26, 1998 

bcc: 

B. L. Peele 
M. K. Nazar 
W. W. Foster 
J. E. Burchfield 
M. T. Cash 
M. S. Kitlan 
R. L. Gill 
L. A. Keller 
M. E. Bailey 
B. B. Lowery 
P. R. Newton 
T. J. Pettit 
W. M. Sample 
J. H. Batton 
D. B. Mayes 
NSRB 
ELL
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specimens. The optical disk contains the setup used by the 
analyst for examining the tube indications and is in a 
format which is compatible with Eddynet95 analysis software.  

If there are any questions regarding this submittal, please 
contact Michael Bailey at (864) 885-4390.  

Very truly yours, 

W. R. McCollum, J 
Site Vice President 
Oconee Nuclear Station 

MEB 

Attachments (4) 

cc w/o optical disk: 

L. A. Reyes, Regional Administrator 
Region II 

M. A. Scott, Senior Resident Inspector 
Oconee Nuclear Site 

cc with optical disk: 

D. E. LaBarge, Project Manager 
NRR



ATTACHMENT 1 

LIST OF THE RANDOMLY SELECTED TUBES



******************************** FTI TUBAN II (Version 2.4) 12/09/1997 13:21:31 ****************************** 

Oconee Nuclear Station - Unit One 
* *** ***** *** ** ***** *** *** ***** S/G B * ***.*** ************** 

* * * * ** * * *** ** * * ** * **** * * * ** * *** 09/97 RFO 

ROLL TRANSITION,TUBE PULL REV. -MRPC 

Page 1 of 1 
QRY: 12/09/1997 13:13:54 

TEST TYPE ROW COL IND %TW VOLTS CHN DEG LOCATION EXTENT1 EXTENT2 LEG TAPE# PROBE COMMENTS OPTICAL DK 

ROLL TRANSITI 88 100 SAI 2.51 P 1 26 UTE -0.75 UTE UTE UTE 108 520 

ROLL TRANSITI 89 82 VOL 0.97 P 1 12 UTE -0.67 UTE UTE UTE 108 520 

ROLL TRANSITI 89 86 VOL 0.91 P 1 17 UTE -0.58 UTE UTE UTE 108 520 

ROLL TRANSITI 89 88 VOL 0.67 P 1 28 UTE -0.70 UTE UTE UTE 108 520 

ROLL TRANSITI 91 83 VOL 0.57 P 1 9 UTE -1.02 UTE UTE UTE 108 520 

ROLL TRANSITI 87 86 VOL 0.38 P 1 34 UTE -3.41 UTE UTE UTE 114 520 

ROLL TRANSITI 88 100 SAI 2.39 P 1 30 UTE -1.02 UTE UTE UTE 114 520 

ROLL TRANSITI 86 95 SAI 1.50 P 1 16 UTE -1.00 UTE UTE UTE 117 520 

ROLL TRANSITI 86 102 VOL 0.46 5 37 UTE -2.60 UTE UTE UTE 118 520 

ROLL TRANSITI 81 82 SAI 0.81 P 1 30 UTE -1.29 UTE UTE UTE 157 520 

ROLL TRANSITI 79 117 VOL 0.21 P 1 30 UTE -1.28 UTE UTE UTE 161 520 

ROLL TRANSITI 84 131 VOL 0.79 P 2 18 UTE -2.06 UTE UTE UTE 164 520 

ROLL TRANSITI VOL 1.10 P 2 17 UTE -1.77 UTE UTE UTE 164 520 

ROLL TRANSITI VOL 1.22 P 2 25 UTE -1.47 UTE UTE UTE 164 520 

ROLL TRANSITI 55 87 SAI 1.70 P 1 35 UTE -1.24 UTE UTE UTE 178 520 

ROLL TRANSITI 56 82 MAI 2.06 P 1 38 UTE -1.09 UTE UTE UTE 178 520 

ROLL TRANSITI 56 94 VOL 0.61 5 24 UTE -2.77 UTE UTE UTE 178 520 

ROLL TRANSITI 56 96 VOL 0.62 P 2 24 UTE -2.37 UTE UTE UTE 178 520 

ROLL TRANSITI 55 110 VOL 0.33 P 1 103 UTE -0.78 UTE UTE UTE 179 520 L3R 

ROLL TRANSITI 58 79 SAI 1.53 1 31 UTE -1.07 UTE UTE UTE 180 520 

ROLL TRANSITI 59 77 MAI 1.22 1 34 UTE -1.61 UTE UTE UTE 180 520 

ROLL TRANSITI VOL 1.22 P 2 14 UTE -1.46 UTE UTE UTE 180 520 

ROLL TRANSITI 57 82 VOL 0.53 P 1 57 UTE -2.26 UTE UTE UTE 181 520 

ROLL TRANSITI 59 76 VOL 1.13 P 1 21 UTE -1.35 UTE UTE UTE 181 520 

ROLL TRANSITT 59 78 VOL 0.53 P 2 34 UTE -1.51 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 0.92 P 2 22 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSITI 9 80 VOL 0.90 P 1 31 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSITI 9 88 VOL 1.61 P 2 30 UTE -1.71 UTE UTE UTE 181 520 

ROLL TRANSITI 59 90 VOL 0.56 P 1 34 UTE -2.58 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 0.97 P 1 27 UTE -2.20 UTE UTE UTE 181 520 

ROLL TRANSITI 59 102 VOL 0.49 P 1 50 UTE -1.47 UTE UTE UTE 181 520 

ROLL TRANSITI 59 106 VOL 0.95 P 1 27 UTE -1.55 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 1.34 P 1 26 UTE -1.23 UTE UTE UTE 181 520 

ROLL TRANSITI 59 110 SAI 2.05 P 1 35 UTE -1.18 UTE UTE UTE 181 520 

ROLL TRANSITI VOL 1.01 P 1 21 UTE -1.50 UTE UTE UTE 181 520 

ROLL TRANSITI 59 121 VOL 0.90 P 1 18 UTE -1.06 UTE UTE UTE 181 520 

ROLL TRANSITI 60 94 VOL 0.75 P 1 21 UTE -2.59 UTE UTE UTE 181 520 

ROLL TRANSITI 60 96 VOL 0.65 P 1 28 UTE -1.80 UTE UTE UTE 181 520 

ROLL TRANSITI -63 88 VOL 1.30 P 1 201 UTE -1.29 UTE UTE UTE 182 520 

ROLL TRANSITI 63 120 MAI 0.39 P 1 52 UTE -1.83 UTE UTE UTE 182 520 

ROLL TRANSITI "63 122 MAI 0.83 P 1 45 UTE -1.56 UTE UTE UTE 182 520 

ROLL TRANSITI "64 97 VOL 0.80 5 193 UTE -2.04 UTE UTE UTE 182 520 

ROLL TRANSITI '64 122 VOL 1.73 5 29 UTE -1.34 UTE UTE UTE 182 520 
ROLL TRANSITI %63 99sVOL 3.80 1 3 UTE -1.26 UTE UTE UTE 183 520 

ROLL TRANSITI '63 107 VOL 0.63 1 15 UTE -2.10 UTE UTE UTE 183 520 
ROLL TRANSITI %64 100 VOL 1.19 1 22 UTE -1.21 UTE UTE UTE 183 520 
ROLL TRANSITI'%64 114 VOL 0.95 1 29 UTE -1.58 UTE UTE UTE 183 520 
ROLL TRANSITI N64 116 VOL 1.84 1 27 UTE -1.34 UTE UTE UTE 183 520 

ROLL TRANSITI 64 120 VOL 1.13 1 32 UTE -1.20 UTE UTE UTE 183 520 

ROLL TRANSITI*65 113 VOL 1.11 1 31 UTE -1.53 UTE UTE UTE 183 520 
OLL TRANSITI *%65 121 VOL 1.63 1 26 UTE -1.38 TE UTE UTE 183 520 

ROLL-Tmuqir-r 106 VOL 0.60 1 26 UTE -1.07 UTE UTE UTE 185 520 

ROLL TRANSITI 73 115 VOL 0.58 1 29 UTE -0.65 UTE UTE UTE 185 520 

ROLL TRANSITI 75 96 VOL 0.88 P 1 40 UTE -1.09 UTE UTE UTE 185 520 
ROLL TRANSITI 75 104 VOL 0.92 P 1 26 UTE -1.35 UTE UTE UTE 185 520 
ROLL TRANSITI 75 112 VOL 1.58 P 2 34 UTE -1.02 UTE UTE UTE 185 520 
ROLL TRANSITI 71 97 VOL 0.31 P 2. 46 UTE -2.33 UTE UTE UTE 186 520 
ROLL TRANSITI 72 113 VOL 0.40 P 1 40 UTE -2.06 UTE UTE UTE 186 520 
ROLL TRANSITI 66 122 SAI 1.28 P 1 24 UTE -1.52 UTE UTE UTE 188 520 
ROLL TRANSITI 63 85 VOL 2.18 P 1 27 UTE -1.78 UTE UTE UTE 190 520 

Total Indications Found = 60 
Total Tubes Found = 52 
Total Tubes in Input File = 53



ATTACHMENT 2 

LISTING OF DIMENSIONS FOR INDICATIONS 
IN THE PULLED TUBE SPECIMENS



OCONB- I DEPTH DATA FOR TUBES RS9T82 AND R65T 11

TUBE LOCATION DEPTH LENGTH WIDTH 
(% tbrouhwal) hes) (h~es) 

R65TI lI 120, AREA I 46% 20 10 
.20 .13 

R65TILI 210% AREA 2 35% .04 .A5 

R65TIl 330% ARBA 1 19% .16 .1 

R65TI II 3300; ARBA 2 32 011(9 

R59T82 1800, AREA 1 46% .21 .1 

R59T82 200, AREA 2 46% .18 .08 

R59T82 100, AREA 1 35% .24 .05 

R59T82 230, AREA 2 22% .09 .20 

NOTB: THERB ARB TWO PATCHES OF [GA AT 120V ON TUBB R65TI 11, WITHIN AREA 1, WHICH BOTH DISAPPBAR 

AFTER 46% TW 

PATCH CLOSET TO THE TUBE END IS .20 X .10 
PATCH JUST BBLOW IS .20 X .13 

NOTE: THE LENGTH AND WIDTH OF THB [GA IS GIVEN AFTBR APPROX1MATBLY 8% TW (0.003 INCHES BELOW 

THE ID SURFACE) 

NOTE: THE TWO PATCHES OF IGA AT 100 AND 200 FROM TUBE RS9T82 COULD COME FROM THE SAME AREA OF 

DEORADATION



ATTACHMENT 3 

DRAWING OF THE CALIBRATION STANDARD



8996zgz it c 

FLAU FLAW AXIAL AZIMUTHAL VIDTH OR DEPTH IN DEPTH 
LABEL DESCRIPTION SIDE LOCATION LOCATION LENGTH DIAMETER INCHES IN %TW 

A ROE I .0, ALmD CNCIPTIMd MTC ,W,,V A GROOVE ID 2.000' ALL .0615' N/A .0075' 19 %TV 
B GROOVE 00 3.000, ALL .124' N/A .0045' 11 XTV 
C 4 FBH'S 0D 4.000' O'90180'270 N/A 0.114' . 008' N20 XTV 
D FBH 0D 4.750' 0 N/A 0.093' .0155' 39 %TV 
E FBH D 5.500* 0 N/A 0.077' .0235' 59 %TV NOTES: 
F FBH 0D 6.250' 0' N/A 0.063' .031' 78 %TV 
G HOLE 00 7.000' 0. N/A 0.048' THROUGH 100 %TV HE MATERIAL HEAT NUMBER, HT 93452 LOT 5060, AND THE AS 
H DENT OD 8.000' 0' .062' (.475') .003* BUILT NUMBER 1252966B ARE ETCHED AT THE RIGHT TUBE END.  
I NDD L BROACHED TSP OD 9.750' N/A 1.500' N/A N/A N/A 2. THIS STANDARD WAS MADE VIA PA 83-791232 REV 00 L 01, AND 
J VEAR L BROACHED TSP OD 12.250' 0' 1.500' .125' .0095' 24 XTV WORK ORDER 4986, FROM DESIGN DRAWING 1252875D-2, FOR DUKE 
K VEAR 9 BROACHED TSP 00 12.250' 120' 1.500' .124' .0225' 57 XTV POWER COMPANY.  
L NDD & DRILLED TSP OD 14.375' N/A .750' N/A N/A N/A 

AA AX E0M 00 16.000' 0. .312* .006' .008' 20 %TV 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM SPIS SHOP DATA 
BB CI EDM 0D 16.000' 90' 60' .006' .008' 20 XIV SHEETS AND OCIR 96-285.  
CC AX EDM ID 16.000' 180' .312' .005' .008 20 %TW 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
DD CI EDM ID 16.000' 270* 60' .005' .008' 20 %TV 
EE AX EDM 00 16.750' 0' .312' .006' .015' 38 %TV 
FF CI EDM 00 16.750' 90' 60' .006' .015' 38 %TV 5. THE DEPTHS IN PERCENT THROUGH WALL CXTW) ARE BASED UPON 
GG AX EDH ID 16.750' 180' .312' .005' .016' 41 /TV THE ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBE, .0395'.  
HH CI EM ID 16.750' 270* 60* .005' .015' 38 7TW 6. WHEN PLACED IN HOLDER (1252876E-0), A DRILLED TSP IS II AX EDM OD 17.500' 0' .312' .006' .023' 58 XTV 
JJ CI EM 00 17.500' 90. 60* .006' .023' 58 %TV CENTERED AT LOCATION L, AND BROACHED TSP'S ARE CENTERED 
KK AX EODM ID 17.500' 10' .312' .005' .023' 58 %TV AT LOCATIONS 'I' AND *JK' USING THE KEY AT THE TUBE END.  
LL CI EDM ID 17.500' 270' 60' .005' .023' 58 TW1 7. PER DUKE POWER, THIS STANDARD CONTAINS A HALF LENGTH 
MM AX EM 00 18.250' 0. .312* .006' THROUGH 100 XTV DRILLED TSP, AND TRADITIONAL FBH'S WHOSE DIAMETERS ARE 
NN CI EDM 00 18.500' 240' 60 .006' THROUGH 100 XTV 
00 AX EDN IN EXPANSIIII 00 LEVT I imIi 0' .312' .006' .015' 38 TW SOMEWHAT SMALLER THAN TYPICAL ASME CODE DIAMETERS.  
PP CI EDH IN EXPANSIlId OD LUT IMIIDIt 90' 60' .006' .015' 38 %TV 
00 AX EDN IN EXPANSII ID RIGITRNIMII 190' .312' .006' .015' 38 %TV 
RR CI EDM IN EXPANSIDI ID RIG9T IMUIDI 270' .287' .006' .015' 39 XT.w 

&AVERAGE OF FOUR HOLES 

0.546 ID 0.576 1 SEE NOTE I 

-DD HR LL NN RR.270' 
...A B CD2 . K L CC GG KK 0022.5' 

L......... 1..... 1... AA EE II MN 00 KEY REDUCTION BROACHEND BROACHE1 DRILLED 99 FA TJ PP RIGHT TEN 
TSP TSP TSP ASEE NOTE 6 0 

PDERC Y EXPANSION 
OCOA N3. TAHEASBUIARLEDM CALIBRATION STANDARD FILENAME: 12529668.DWG QACN ITO '~-ASIAE 59-163 ALLOY 800, .62ir AVERAGE 00. .550' AVERAGE ID, .0395' AVERAGE WAIL. DISK No.: OPTICAL 

IM41 !R AZIM Lt L OCONEE ASMEWEAR/EDM CALIBRATION 0.5X I 01/96 . VN P E IN H -A TANDAR A5 27IT RAWIN L I S1 6 -



rLAV Ml.AW SIM=AC XI N. AZZ IJIHA4L LENGTH WIDTH OR IqH WCTH _______________________________ 
LA L DESCRIPTIOE DRIGIN LOCATION LOCATIm -. O 0/i*.8tt DIAJCIT IN INCICS IN XTV REVISIDNS r 

A AX CD D .750* 0* .6' .003- 1L4* 63 XTW AEVI DCSCRIPTION DATC 
3 AX EDM 1 *501 201 *376* .005* .03, 34 XTU 

C AX EON D .750* 40' .376 * 00' .009* 24 XTV 
AX ON o so* 0' .375 .005 o*0 as sev 

AX CN a t so* - . 5o*00 .w .o* .o04' * 014 3? xT NOTES: 
r AX CON C * 40' .37'r * .00 .0065'7A H 30 

r AX EOo 4 z . 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022. AND THE AS 

N CI LON n 4.o o* . .cor TmOUGH on VV BUILT NUMBER, 1268327B, ARE ETCHED AT THE RIGHT TUBE END.  

- C ON I. 0. .37'* 05* Cer 2 2. THIS STANDARD WAS MADE VIA PA 83-795481-03, PA 83-795515-00 
PC Cl EN 0 50'. 0. .376' .cow .043 30 FOR 

C ON 1 a oo0 o . .cow .04' 3 mV AND FTI WO 8373, FROM DESIGN DRAWING 1268313D-1, FOR 

N cs EON o L 25' o* .376 .o 0* .cow Xr DUKE POWER COMPANY.  
If COND 16 2s0* -0' 373-- .004' .00?' is XiV 

A [DWI IN s.3 0N .005' 1 no Ten 7.5 40T 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
IP 34ti I 4 0rmc 1 70' 3 .005' .01', 43 TW 

. CO I I L 6 '9: :7' .:04" .:14' 7 TVL SHEETS AND QCIR 97-00774.  
a aUs4nuEW as a se * ' .ss 5o .04 * 3o arV 4. EACH FLAW IS CENTERED ABOUT THE SPECI FI ED AXI AL AND 

- DENT D _. 850 0. .067 .400* .004* N/A 

rI r3a n 125 ' /A 9.3any .0075' xV AZIMUTHAL LOCATIONS.  
M. rim I 0 2 nil 0 N1/A a. 11' .0065' 1 zTV 

I PIN CU 3* n * N/A .. 0. XV 5. THE DEPTHS IN PERCENT THROUGH WALL (XTW) ARE BASED UPON THE 
74 rO an on a 7* ' A tr 0* ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, . 038-.  

u 344 ' 0 N . 51. 34' 17 ffiV 
r . 0 .023' 0 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 

V ro 00' 0 N/A 0.061' .028' 74 XIV 

x w3 0 6, 80' 0o N.oA 05 ' 7;4-N IGO DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 
no &3 AD N1/A% N/A _A_ N/A _N/A N/A 

is um oo 16 G 2 .124' .010 ' %TV NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

cc a u *40 0 LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

Eo RN c0 r0.3 * . 24' N/A .00- a k/ V LOCATED WI TH TWO LAND REGIONS OF THEIR BROACHED TSP.  
rr 0 * 3o .e65' N/A . -w076' 2 7. ID FLAW DIMENSIONS ARE OBTAINED FROM MACHINING EQUIPMENT.  

PLANAR VIEW OF TUBE I] AND FLAWS 
A 1L 1fD Tj II v V x AA I I r 

I; .- - * I 0* BB 

too C F 
3ccto 

c; ''1 w P cd Tl 9Af P l-i vi .6.  

.... -o e * -*4 
0 REIDUCIN 4--.-.BROACH BROACH DRI LLED SENT 

. (1) OCONEE EPM/ASME/WEAR CALIBRATION STANDARD FILENAME: 12683278.DWG 
MAT'L ASUE S8-183 AILOY 600, .630" OD) .554" ID. .038" WALL DISK No.: OPTICAL 

0 11 6 No" v r"an ato-" e. acmom"ull i a mmto s am~mon an 3CDEE EDM/ASHE/VEAR CALI BRATIO0NT~ 2 "'31H 

it 0 non 
asissaOLat 

ew rftbeat rm w= wg w w wr -~~~~ m" a" £10 LU Wamu "V. 3"; U K~IDES~.-~IE STANDARD AS BUILT DRAWINQ 4 27 -_ 
M39s coa,,5



AX D" Do 
VISIONS -7 

VLU SRFC XLA 294TA ENT I T 1 MT PT_--_ _ _ _._ _ _ _ _ -

AX 014 m3 *.750* *0 .376* .005* .024* 63 %TV sAIC AP9evs.  

S Ax ON 0 3. 70* 120 . 376* . 005* .013, 34 IV N TA 

C AX M EO DD 3 750* 840* . 376* . 005, . 0070 18%T 

A O 3 00 M5. - .37o* .00 T RMJOH 100 %TV I. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 

I ex -1cm0 . 76 .3 or * T BUILT NUMBER, 1268326B, ARE ETCHED AT THE RIGHT TUBE END.  

nC aom o o750 t0. Do.0 .02? 53zIV 2. THIS STANDARD WAS MADE VIA PA 83-795481-03, PA 83-795515-00 

4 CL I 00 4. 00 61 .005 15'JQ 00 X T INME, 636.AE THDA H R H UEED 

L CI WI 00 . o* .37s .005, .014 37 XIV AND FTI WO 8373, FROM DESIGN DRAWING 1268313D-1, FOR 

CI 0on0 o . . 3 . c s . co 0 2 ru D U K E P O W E R C O M P A N Y .  

0toon *37o o .Em5 IN o04 1V 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 

-t u ses t o 0o o* .. e e . -o .0 ?* 4e Xn SHEETS AND QCIR 97-00773.  

S o s 7.3' .o00' .04 3/ 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 

S0 1 /A -0. 1* .007' o XTv AZIMUTHAL LOCATIONS.  

1 2 O0 1.* : 8 A i a o .or r9 V 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 

r1 aN I m 5 37 A a s* a w007 a XIV ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, . 038'.  

5 on 4.** 1 kfA .0o*. r 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 

x HOLE OD 0 -WA -s.050o o*. w ow0 .IV DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 

xm wl A N/A A A A NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

N0 9.09* 4o* .T* . .0 a z3y LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

EE NA N/A NA wA /A N/A LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED 
TSP.  

0o 360 .06W N/A .0076' V 7. ID FLAW DIMENSIONS ARE OBTAI NED FROM MACHI NI NG EQUI PMENT.  

PLANAR VIEW OF TUBE EM AND FLAWS 
Ii m n 0 zTit V V x A I 1 F , 

o. - T 1 I -rTe BB 

I~ Js L L N P R Ya3 
too 

c 1 ra 
CC 180: 

00 
4 c -v$

REDUCTION 
BROACH BROACH DR LLED SEE NOTE 1 

OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FIENAME: 1268326B.DWG 
0 AT'L: 

FILENAME: 1268326 .WG 
tL~~~~D 

11M SS 16 lO 00 IK No.: OPTICAL 

0 S5m U If -m no Kw "= ww 1" uwow9ws Now 
Li 

Nemm.a-



9t99L IN RAMATOME 
FLAV rLAV SRACE AXIAL AZIMJTHAL LDGTH VI DTH OR DEPTH DEPTH REVISIONS 

LABEL DESCRIPTION Or ORIGIN LOCATION LOCATION -. 000/1.020 DIAETER IN INCHES IN 141 R IN 

A AX EDN ID 0.750' 0* 375 006 022' 60 ITV DEsePTION DATE APPIovAL 

a AX EDN i0 g . 750' 120* .375' .005* .015' 41 %TV 

C AX EDM ID I.750* 40* ,375' .005* .0075* 80 XTV 

D AX EDM 00 2.500* 0* .375 .005* . 02t* 57 XTV 
c AX EDM .D 2.500* 120* .375* .005' .015' 41 %TV NOTESt 

F~~~~~~~~ AXR1 D 250 20 35 06 00 7' 19TXV r AX EDON D .500. 40* .375' .006* T007 19 X 1. THE MATERI AL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 

H CI ExN 00 4.0001 ISO- .3 - 006* 100 - BUILT NUMBER, 1268321B, ARE ETCHED AT THE RIGHT TUBE END.  
I CI EON ID 4.750- C' . 375' .006' .022, 60 V 

C EDN OD 4.,750' so* .375' .005' '.2 57 V 2. THI S STANDARD WAS MADE VI A PA 83-795437-02 AND FTI WO 8285, 

K CIEON D s.soo' 0' 375' .005' .015' 1 I 
L CI EDN 0D 5.500' 0 .375' .005* .04' 30 XTV FROM DESIGN DRAWING 1268313D-1, FOR DUKE POWER COMPANY.  

m CI EDN I D -6.2em,0 _ 0 .375' 0075' 20 %TV 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 

N CI EON D 6. 25' )Go, .37n' .006. . 007' 19 %TV 

AX 104 IN £WNIKOI ID 005' .015' 41 IV SHEETS AND QCIR 97-00769.  
P lELIK N1) ID 7.375' too, .250' .005' . 015' 42 IE A ILVN 

O aXoNINwAnsIm CD 9.625* 0o .2No* .cos' .o4 3OX 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
Q & mll(ANIN D .625*- - 0*_ , 250* 005* . 014* 30 %TV 
R l canI N ENsiON o e.6n*' 280* .250' .005o .02 o 38 s AZI MUTHAL LOCATI ONS.  
s DENT CD 12250', 0. .063' .4i20' -7003' a %IV 

I -- N CD 03.2 0. N/A o i 007' 29 w 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 

12 VN D 12 50 0 N/A d. 016' .000' 22 XIV 

e3 rN n 1t e* 00 N/A 0.015 .007' 9 XIV ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, .037'.  

-4 FBN D /A 0.015' 0 07' 19 7 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (126831 4E-1), A 
U F8N CD 04. 000' ' NA . 3093' ,BE4CE30ERED 
U FOH CD 14.70 0. N/A 0.080' .021 57 XW DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 

V FN D 15. 500' 0' N/A d. 063' .020' 76 XIV 

x HOLE OD 6.250' 0 A 0. 050' * TROUGH 00 XzV NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 

A. NA N/A N/A - oN/A A N/A N/A N/A LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

1100 A 0(& A0 i T D 19.095' 120' .690' .124' .020' 27 X7WHV S 

cc WEAt NWI TV CD 19.095' 240' .690 17'v .0.2 57X7 LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  

00 GRODVE aD 20. 375' ALL . let' N/A . 003' 8 XTV 

-C N/A OD N/A N/A N/A N/A N/A N/A 

FF GROOVE 1 0 23.000' 360* .062* N/A .0075' 20 XIV 

PLANAR VIEW OF TUBE 0D AND FLAWS 
A D 11 I k' m 0 0 I I U... \d Xit dI_ _ 

I I _ o o * * 
TI I T2 BB f0 

N p R T3 Ct 
ISO C FI I 4 1oo* 

O 

o13 
0 ~CC I 

C ~t*c or"- r- i ,
-~ ~ i C .~ u . I- - cu -u Ccu 

o a aTX 

REDUCTILON BROACH BROACH DRILLED LSEE NOTE I 

OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FILENAME: 1268321B.DWG 

MAT'L: ASME S8-163 ALLOY 000, .629' OD, .554" ID. .037' WALL. DISK No.: OPTICAL 

A Arct0 OCONEE EDM/ASME/WEAR CALlBRATION 
.Use 4.0... ... r...am s r=, ,. 0 m2 -7 ' I TANDARD AS BUILT DRAWING 1268321 - 0



86599ZL DIN DAD _ PRAM ATOM E 

FLAW FLAW SURFACE AXIAL AZINUTHAL. LENGTH VIDOTH OR D3EPTH DEPTH 

LABEL DESCRIPTION Or ORIGIN LOCATION LOCATION *.000/*.010 DI AMTER IN INCHES IN wTv REVISIONSr 

A AX ED1 ID 1.7501 ' . 375* . 005* . 02 60 %TV DEClPTION DATE APPROVAL a AX EDN ID 1.750; 120* .375' .005* .015* 41 %TV II 

C AX EDM IDT5 1. 750* 840' . 375' . 005' . 0075* 80. -XTV 

D AX EDM oD 2. 5001 O' . 375* . 005, . 021, 57 %TV 
-Ex a o Dso ipo* 3.s .cow* .014* as %TyNO ES 

r AX cON on IIoo * o .37* 006 .0ao 10 1TV 1. THE MATERI AL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 
-G AX EDM 00 3.a 250* 0* 1 . 375* . 006* THROUGH 100 %TV* 

H CI EDN 00 4.000' 180* .375' .005' THRdUGH 100 %TV BUILT NUMBER, 1268319B, ARE ETCHED AT THE RIGHT TUBE END.  

_ J CI CON D 1 4.750 o .1s* 375' .005' .014' 38 %TV 2. THIS STANDARD WAS MADE VIA PA 83-795437-02 AND FTI WO 8285, 

LK CI CON no 1 5.500 0. 375' .005' .0150 41 % FROM DESIGN DRAWING 1268313D-1, FOR DUKE POWER COMPANY.  

CI CO 1 6.no' o* .375' .005 .0075* 2o Ty 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
N CI EDM 00 6. 250, 190' . 375* . 005* . 007' 19 XTV 

0 A N C EvI * 7*375 .o250 .005 .015' 41 Gv SHEETS AND QCIR 97-00769.  

cA rIN E)Pur m N o a.622* o* .250' .004 .024' 39 %I 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 

R C EON IN E n oDo 8 6225 0* . 250' .004* .04' 1 AZIMUTHAL LOCATIONS.  s DEN u Drem o e.s * 25 0* ao* .2 co0* .04 1* 4X ZIM T AL L C TIO S 

TI FU D 13.250' 0' N/A 0.015 .007' 19 xcr 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 
TO FBN 00 1 3. 850' 90* N/A 0.016, .007' 19 " w 

T3 no 1.250' 183' N/A 0.015' 007' 19 ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, .037'.  

rU Fa no 1e.00' 70 N/A 0.091 .o0' 16!- 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (126831 4E-1), A 

-V ll no0 14.750' 0. N/A 0.079' .021' 57 XTv DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 

v raLE o 1s. soo* 0 NA 0.06' .02e' 76 IsV NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 
X HOLE no 16. 250' 0' N/A 0.050* THROUGH 100 TdV 

AS EMIA -w wD M I N/^ A N6A /A I' LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

CC YEAR I. &IW no 0.) 2401 . 25' .023' 62 %TV LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  
Do GRD VE 03 80. 380 ALL .124' N/A . 003' 8 %TV 
EC N/A no N/A/ A A NA N/A A N/A 

rF GR 0VE ID 23.000' 360' .062' N/A .0075' 20 'LTV 

PLANAR VIEW OF TUBE OD AND FLAWS 
A II M 0 l a Ti V V AA 1 FF F 

8* - - o*T2 
*B E o BB-

1 H. P R T3 ' 

C_ F T4 

REDUCTION L.... BROACH BROACH DRILLED SENTI 

1 OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FLNM-1639.W 

00 

MATT,: ASME SB-163 ALLOY 600, .630" OD, .554* ID, .037' WAIL.DIKN.OPCA biD Noo OPTICAL u' Ill or U I' to K u u W m m CS 

,.,eel CiC - l C



807997 O - PRAMATOME 
FLAV FLAV SURFACE Axi AL AZI MUTHAL LENGTH VI OTH OR DEPTH DEPTH TCuNoLoa 1s 

LABEL DESCIPTION OF ORIGIN LOCATION LOCATION -. 000/.015 IIAOETER IN INCHES IN XTV REVISIONS 
A AX EDN ID 1. 750' 0' . 375' . 006' .022' 60 %TV 

B AX EON ID 1. 750* 120* . 375' . 005' .015' 41 %TV -Ty icsRPTION DATE APPROVAL 

C AX EDM ID 1. 750' 240* .375' .005' .0075' 20 %TV 
D AX EON 0n a 500' 0. . 375' .005' . 022' 60 *TV 

C AX EDM 00 2.500* 120' .375' .005' .015' 41 TV NOTES: 
r AX EON4 00 2.500' 240' .375' .004' .007' 19 %~TV 
G AX EON 00 a.2=0 0. 375' .005' THROH 1100 XTY 1. THE MATERI AL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS 

H CI EDN 00 4.000* 180* .375' .006' THROUGH 100 %TV BUILT NUMBER, 1268320B, ARE ETCHED AT THE RIGHT TUBE END.  
I Ci EON I0 4. 750' 0. .375' .006' .022' 60 XTW 
J C EDN ao 4.750' 180* .375' .005' .0205* 55 %TV 2. THIS STANDARD WAS MADE VIA PA 83-795437-02 AND FTI WO 8285, 
K CI EON 10 5.500' 0' .375' .005' .015' 41 %TV 
L CI EON 00 5.500' 1S0, 375' 005' 014' 38 %TV FROM DESIGN DRAWING 126831 3D-1, FOR DUKE POWER COMPANY.  
M CI EON 10 6.50' 0' .375' .005' .0075' 20 %T 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA 
N CI EDM 00 6.250' 380' .375' .004' .007' 19 XTW 
0 a CmINEaWNWO 1 7.375' 0* .250 .005' .015 41 xV SHEETS AND QCIR 97-00769.  
P CI CE IN ECWM ON in 7. 375' 180' 1 .250' .005' .015' 41 XIW 
Q AXCEINN E O 00 8.625 0. .250' 004' to1 35e *V 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND 
R a c0 8.6ae ' 1oo* .250' . *005 .014' 3e xIV AZI MUTHAL LOCATI ONS.  
s DENT 0D 12. 250' ' . 062' .400' .003' N/A 
It raN On o250' 0 N/A .)* .o007' 9 oIV 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON THE 
T2 13D 00 3. 250' 90. N/A d. 116' .007' 1In XV 
T3 VN 00 13.250' 180' N/A 0. 115' 007' 19 .(W ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBING, .037'.  
T4 VOa 0 03. 250' 270 N/A 0.115' .007' 19aV 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A 
U FBH 01 14. 002' 0. N/A 0. 092* .014' 38 XIV 
V VaN on O 4.750' 0' N/A d. 077' .022' 60 iv DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR WILL BE CENTERED 
V rON 00 105. 500' 0' N/A 0. 061' . 128 76 XIV 
S HOLE O II&25w' 0' N/A 0. 050' THRGH 100 XT NEAR LOCATION EE. BROACHED TSP'S WILL BE CENTERED NEAR 
A N/A N/A N/A N/A N/A N/A N/A N/A LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE 

BB VEAR& lA0ED TVP OD 19. 095' 120' .689' .125' .012' 32 XIV 
c VEaR & o04oK 00a O 9.095* 240* .690' 125' .023' 62. a X LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.  
OD GRDOVE OD L0.375' ALL .125' N/A .003' 6 TW 
EE N/A OD N/A N/A N/A N/A N/A N/A 
FF GROOVE ID 83.000' 360' .062' N/A .0075 20 XTV 

PLANAR VIEW OF TUBE OD AND FLAWS 
A T G K M 0 Ti u v V X AA nn FF 

4. . - - I I - - a o '' 0 

B E N P RBB 
ISO* C o CC 1D' 

I T4 
0 

-- - Doo* 

o C C3 r- n n c) In UU i f to mi X(, a, 1.- LOC 
C) . in r, 59 2 t. in tun Mi cu cu r, tn~ CU n a, c' CI c cu C) C) 
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REDUCTION I I BROACH BROACH DRILLED LSEE NOTE 1 
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ATTACHMENT 4 

OPTICAL DISK WITH EDDY CURRENT DATA


