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g - : Duke Power Compan
P D uke A Duke Energy Company pany
’ P ower. Oconee Nuclear Site
A Duke Energy Company . PO. 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 'a
ID IGA indications as determined from the destructive /ﬁﬂ)
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 vyours,

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
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EXTENT1 EXTENT2 LEG TAPE# PROBE COMMENTS OPTICAL DK

TEST TYPE ROW COL IND %TW VOLTS CHN DEG LOCATION

ROLL TRANSITI 88 100 SAI 2.51 P1 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 %1 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 2.33 P1 30 UTE -1.02 UTE UTE UTE 114 520
ROLL TRANSITI 86 95 SAI 1.50 P1 16 UTE -1.00 UTE UTE UTE 117 520
ROLL TRANSITI 86 102 VOL 0.46 S 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 VvOL 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 MAIL 2.06 P1 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 1 203 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 1.221 ¢ 34 UTE -1.61 UTE UTE UTE 180 520
ROLL TRANSITI VOL 1.22 P2 14 UIE -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)X59 76 VOL 1.13 P1 21 UTE -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 TRANSITI 59 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 TRANSITIX 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”SB 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]‘SS 110 SAI 2.05 P1 35 UIE -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)‘SB 121 VOL 0.90 P 1 18 UTE -1.06 UTE UTE UTE 181 520
ROLL TRANSITI"GO 94 VOL 0.75 P 1 21 UTE -2.59 UTE UTE UTE 181 520
ROLL TRANSIIWI‘%O 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 N4 97 VOL 0.80 5 193 UTE -2.04 UTE UTE UTE 182 520
ROLL TRANSITI “N64 122 VOL 1.73 5 29 UTE -1.34 UTE UTE UTE 182 520
ROLL TRANSITI “B63 9% VOL 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 “M64 100 VOL 1.19 1 22 UTE -1.21 UTE UTE UTE 183 520
ROLL TRANSITI “d64 114 VOL 0.95 1 29 UTE -1.58 UTE UTE UTE 183 520
ROLL TRANSITI “64 116 VOL 1.84 1 27 UTE -1.34 UTE UTE UTE 183 520
ROLL TRANSITI M4 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 M5 121 VOL 1.63 1 26 UTE -1.38 UTE UTE UTE 183 520
ROLL 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



OCONEB-1 DEPTH DATA FOR TUBES R59T82 AND R65T 11

TUBE LOCATION DEPTH | LENGTH | WIDTH .
_ (% throughwall) (inches) (inches)
ROSTI 1 126°, AREA | T A% 20 A0
20 13
R6STI11 710°, AREA 2 5% 04 05
RGSTIN 330°, AREA | 19% 16 1
REST1I 3305, AREA 2 2% A1 9
RS9TS2 180°, AREA | 46% 21 14
RS9TB2 20°, AREA 2 46% 18 08
RS9TS2 0°, AREA 1 35% 24 05
RS9T82 230°, AREA 2 2% 09 20

NOTE:

NOTE:

NOTE:

THERE ARB TWO PATCHES OF [GA AT 120° ON TUBB R6ST1)1, WITHIN ARBA 1, WHICH BOTH DISAPPBAR

AFTER 46% TW

PATCH CLOSET TO THB TUBE END J§ .20 X .10

PATCH JUST BBLOW IS .20 X .13

THE ID SURFACE)

THE TWO PATCHES OF IGA AT 10° AND 20° FROM TUBE R$9TS2 COULD COME FROM THE SAMB AREA OF

DEGRADATION

THE LENGTH AND WIDTH OF THB {GA IS GIVEN AFTER APPROXIMATELY 8% TW (0. 003 INCHBS BELOW



ATTACHMENT 3

DRAWING OF THE CALIBRATION STANDARD



89962521 | ’c
MATOME
ICUHOLOOOIl
FLAV FLAW AXIAL |AZIMUTHAL WIDTH OR|DEPTH IN| DEPTH REVISIONG W
LABEL] DESCRIPTION |SIDE| LOCATION | LOCATION | LENGTH |DIAMETER| INCHES | IN 2Tw a
KVI DESCRIPTION lurtl APPROVAL
A GROOVE 1D 2.000° ALL .06151 N/A .0075° [ 19 77w
B GROOVE oD 3.000° ALL 124 N/A .0045° | 11 77w
C 4 FBH'S oD 4.000° 0°90°180°270° N/A ®.114° | =.008° [®20 %IV
D F BH 0D 4.750° 0° N/A | 8.093° [.0155° | 39 ZTw
3 FBH 0D 5.500° 0° N/A ®.077° | .0235° | 59 77w NOTES :
F FBH oD 6.250° [ N/A ©.063° | .031° | 78 zTv
3 HOLE 65 7-500° o N/A 2.048° |THROUGH 100 77w 1. THE MATERIAL HEAT NUMBER, HT 93452 LOT S060, AND THE AS
H DENT oD 8.000° 0 .062° | (.475°> | .003° N/A BUILT NUMBER, 1252966B, ARE ETCHED AT THE RIGHT TUBE END.
1| MDD ¢ 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 & 01, AND
J_|vear 1 BRoACHED TSP] OD | 12.250° 0° 1.500° | .125° [ .0095° | 24 #1v WORK ORDER 4986, FROM DESIGN DRAWING 1252875D-2, FOR DUKE
K |VEAR & BROACHED 1SP| OD | 12.250° 120° 1.500° 124 | .0225° | 57 #«7v POWER COMPANY
L [ NDD L DRILLED TSP OD | 14.375° N/A .750° N/A N/A N/A .
Yy AX EDM 0D | 16.000° o KIEL 006° 008° | 20 %1V 3. THE AS BUILT DIMENSIONS WERE DBTAINED FROM SPIS SHOP DATA
BB Cl EDM 0D | 16.000° 90° 60° | .006° .008° [ 20 %Z7v SHEETS AND QCIR 96-285.
gg 2’: gg: :g ::-ggg' égg' ~3;§’ ‘gg'g' -ggg' gg ‘/-;V 4. EACH FLAW [S CENTERED ABOUT THE SPECIFIED AXIAL AND
. . L] L . L . L '/‘ v
EE AX EDM 0D | 16.750° 0° .312° .006° .015° | 38 27V AZIMUTHAL LOCATIONS. "
3 Cl EDM 0D 16.750° 90° 60° T006° T015° 38 77V 5. THE DEPTHS IN PERCENT THROUGH WALL (%TW) ARE BASED UPON
GG AX EDM 1D | 16.750° 180°* .312° . 005" .016° | 41 7TV THE ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBE, .0395-.
HH Cl EDM 1D | 16.750° 270° _ 60° | .005° -015° | 38 %TW 6. WHEN PLACED IN HOLDER €1252876E-0), A DRILLED TSP IS <—
11 AX EDM 0D | 17.500° 0° .312° [ .006° .023° | S8 7TV ’
33 CT toM o0 17 500 567 €0° 006" 0337 | 58 %Tv CENTERED AT LDCATION L, AND BROACHED TSP‘'S ARE CENTERED
XK AX EDM D |17 S00° 160° 312° | . 005° 023° 1 S8 77w AT LOCATIONS °1° AND “J,K* USING THE KEY AT THE TUBE END.
LL Cl EDM ID | 17.500° 270° 60° .005° .023° [ S8 %ZTw 7. PER DUKE POWER, THIS STANDARD CONTAINS A HALF LENGTH
:: g’l‘ Eg: gg :g-ggg‘ 243. ~3165;' -ggg’ ;:‘;gug: :gg "-IV DRILLED TSP, AND TRADITIONAL FBH'S WHOSE DIAMETERS ARE
., L] L] . ’ U '/. v
00 | TOW TN EXPANSTON] 0D | LErT TRsiTin 0 53127 T 0067 015° | 38 71y SOMEWHAT SMALLER THAN TYPICAL ASME CODE DIAMETERS.
PP _|CI EDM IN EXPANSION] OD [ LEFT Tewstiioy 90° 60° | .006° .015° | 38 7%1W
00 _JAX EDM IN EXPANSION] ID [RIGHT tewsiTioy]  180° .312° | .oo06° .015° | 38 77w
RR_C1 EDM IN EXPANSIDN] 1D [RiGHT 1RMSITIN =270° .287° | 006" .015° | 38 %Tv
® AVERAGE OF FOUR HOLES
TCHING
®.546 ID ®.576 1D sc: NDTE 1 .
DD HH LL NN RR [ . 270°
0.0 A B C D € F G H 1 J, K L CC GG KK 00 -22.5°
-—t—— -H---—--H--;—--o--—o—--o--—. —————— -ﬂ- .......................... —_ ORI PO o . 0° E@~ 180°
C___J [ ! L J L—J AA EE 11 MM 0O Ley .
REDUCTION BRDASCHED BRUTASCHED DRILLED BB FF J4 PP SEE NOTE 6 90
EXPANSION
I(AT'L. ASME SB-163 ALLOY 600, .628" AVERAGE OD, .550° AVERAGE ID, .0395" AVERAGE WALL. DISK No.: OPTICAL

™G RAVIGNMON B R FIDPCETY O 1] M IS LDNKS POV NG CVETER Dt |
PFUBSION 1O ODEAL O FTN Y BDEE AUPOI RIEPENTA TO NC MTOKIT OF 1

12|
g

OCONEE ASME/WEAR/EOM CALIBRATION
TANDAR

0.5 |2 '04/01/96
1 66 8-

(12793

22139
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I~ FRAMATOME
FLAV FLAY SURFACE AXIAL [AZIMUTHALL LENGTH | VIDTH DR DEPTH DEPTH CENNoLOGIES
LABEL DESCRIPTION |OF DRIGIN]| LOCATION | LDCATION [~-. 898/. 810] DIAMETER [IN INOES| IN XTV REVISIONS :
A AX EDR__ L 730" o 396" | 06> 1 0pa- | 63 x1v
] AX_EDN L 750°_|_e0 3760|005 | oi% | 34X acv DESCRIPTION - {paic] aeerova
: e UM W W WP A0 P2 Y1 L . B A
, AX_EBH T 2 s00- [ jF0- L3715 TR :Dll" 37 NOTES: : ‘
: ru i o e e i o | mesfiian| . 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS
] I ton M 1 O A WP 00 Y 1200 W T AT BUILT NUMBER, 1268327B, ARE ETCHED AT THE RIGHT TUBE END.
J €] EDt A L P 20 P SO 2. THIS STANDARD WAS MADE VIA PA 83-795481-03, PA 83-795515-00
¢ T tu B 5t R LA OO A O 0 B 1Y 71 AND FTI WO 8373, FROM DESIGN DRAWING 1268313D-1, FOR
ci_Eo T leess [ o |36 w0y A DUKE POWER COMPANY.
A ) 6 2% 160 . 378 . 004 7 g
N 1 W WY £ 113 = 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA
& Eoe (W EoweIBN 6D L - P 1L YT S Y Xt BT SHEETS AND QCIR 97-00774. ,
memineowaind 60 _ 1 8 ey 1 10 1 e e toa 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND
B M T A S 7 B TE 0 Y11 O AZIMUTHAL LOCATIDNS.
i o TR LN 7 NV T : S, THE DEPTHS IN PERCENT THROUGH WALL C%TW) ARE BASED UPON THE
5 43 o pire L8 Y 3 1 ACTUAL MEAN WALL THICKNESS ¢MWT> OF THE TUBING, .038".
v i B riE s A I L 6. WHEN THE STANDARD 1S PLACED IN ITS HOLDER C1268314E-1), A
X WOLE 0D €, 230" v NZA 051" | DROUGH [100 &1V DRILLED TUBE SUPPORT PLATE ¢TSP> SIMULATOR WILL BE CENTERED
- L YL e s - 2o .1 NEAR LOCATION EE. BRDACHED TSP'S WILL BE CENTERED NEAR <]
e s Booey Tl 08 Ta0a [ gun 6o | tew | oer ] ST ANy LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC VWILL BE
T S T M W 77 77 YU W7 S S 7 YO IOL77 Y L") LOCATED WITH TWO LAND REGIONS OF THEIR BROACHED TSP.
- s b Temom T s 1 oo 1 we Tooje LW 2. 1D FLAW DIMENSIONS ARE OBTAINED FROM MACHINING EQUIPMENT.
PLANAR VIEW OF TUBE 0D AND FLAWS
A D o 1 K_M la] Q ) S n_u vy ') X AA__ EE El
0° — o o l I I i - I o ° . . . [ Y
: B E L5 BB :
18 = = H .‘ |[ N P R 13 = 1B
180° cC F ' | 1 ] T°4 cc 190:
9 - N = 112
Y < & & L YR 5 L ov ¥ Y o < w & - o & ' - o o
g 28 28R B ERRrE 8 g B t 8@ &R 5 B § 3 g
S 4 S 8 d 3 v oMeyR a S oW oo 3 ¥4 2 § 5 8 g
[ g ~
v | - — - - - + - - T = . P
[— T PRI T RPN ] L) L [
Q9 REDUCTION BRUACH BROACH DRILLED Lsr.c NOTE 1
. : OCONEE EDM/ASME/WEAR CALIBRATION STANDARD FILENAME: 12683276.0WG
MAT'L: ASME SB-183 ALLOY 600, .630" OD, .554° ID, .038" WALL DISK No.. OPTICAL
=N ﬂi’i-ﬂc /
\;\ BALSUNE . [« PP T 4% :
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SR = fnumvrouz
FLAV FLAV SURFACE AX] AL AZIKUTHAL| LENGTH | VIDTH DR DEPTH DEPTH cCHNNOLOGIES s
b LABEL DESCRIPTION |OF ORIGIN LDCATION | LDCATION {-, 6007+.010 DIAKETER [IN INCHES] IN XTV REVISIONS 4
;E : :: E 7;3-: ‘e": :5;’%: : é‘ %?’ :‘ -:v[ DESCRIPTION —Iurzl areROVA. |
2 SE e CE s e e e s
g L o L P 2 B | : :
+ L s a1/ e 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS
S : 1 e B T L L I BUILT NUMBER, 1268326B, ARE ETCHED AT THE RIGHT TUBE END.
3 o I O e 1 100 Y - 00 B A 2. THIS STANDARD WAS MADE VIA PA B3-795481-03, PA 83-795515-00
L e Tl e 1 e MREATE ot WL AT AND FTI WO 8373, FROM DESIGN DRAWING 1268313D-1, FOR
" Cl DM ] . P30° o: .:76: s: . 9: ['] DUKE PUVER CDMPANY.
: mf'w%‘gm 1§ ?;% :E 25 3 '- E :'E ; 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA
EREL] o g S YT o6 _
TONGIDY 0D 625’ (3 e%° ¥ | o015 | 40 xiw SHEETS AND QCIR 97-00773. .
s m:,‘,"’“"" e ses L yeo | et 005 L.Shay 1 AN 4. EACH FLAW 1S CENTERED ABOUT THE SPECIFIED AXIAL AND
B R [T S wa ey | oor )8 xiv AZIMUTHAL LOCATIDNS.
: 90° WA S 1] [ .
3 o o O - a7 |10 T 0 BN AT s. THE DEPTHS IN PERCENT THROUGH WALL CZTW) ARE BASED UPON THE
s on . 250 | eI Ha - 4157 co7._ 1 18 Xov  ACTUAL MEAN WALL THICKNESS ¢MWT) OF THE TUBING, . 038",
V] BN [«]}] 4, 000 N/A b, 09 . 014 3
v i o js. 7w 77 TS T T 6. WHEN THE STANDARD IS PLACED IN ITS HOLDER (1268314E-1), A
: oE L e e AT W I DRILLED TUBE SUPPORT PLATE (TSP) SIMULATOR VILL BE CENTERED
bl e e 7w 7S L W 7 W B0 S S NEAR LOCATION EE.  BROACHED TSP'S WILL BE CENTERED NEAR <
et Smon Te[—p 30311, i3 i e L LOCATIONS AA AND BB/CC. WEAR PATCHES BB AND CC WILL BE
b e T e wA A [ wa |ua LOCATED WITH TVO LAND REGIONS OF THEIR BROACHED TSP.
i SROOVE T oo | se 1 oer J_Wm oo 1B 7. 1D FLAV DIMENSIONS ARE OBTAINED FROM MACHINING EQUIPMENT.
' PLANAR VIEW OF TUBE [OD AND FLAWS :
A n o] l‘ I{ 1‘4 s o] i 11 U Y "] X AA EE F -
0 — — o— — — ) . . . . .
T2 BB N
<) B E H N P R T° [~ 133:
Jor s I B O R A 3 e e
318 & £ 15 = By
T EEEEEE R S B B ERER g8 B g g
:EREIRSSAGEY o RS d3:z2a3 :‘agm xs
T RCSEITREC L >
! pp— - ™ - - - - I =
0 — R W [
>C>) REDUCTION BROACH BROACH DRILLED LSEE NOTE 1
= 1) OCONEE EDM/ASME/WEAR CALIBRATION STANDARD ENAME: 1268326500
i - MAT'L: ASME SB-163 ALLOY 600. 829" oD, .554" ID, .038 WALL. DISK No.: OPTICA
[=]
Pﬁ.
=
AV )




a12£89z1L | f
FLAY FLAV SURFACE | AXIAL [AZIMUTHAL| LENGTH | VIDTH OR| DEPTH DEPTH : 'EM*"A "-' °°"'"E-
LABEL DESCRIPTION |OF ORIGIN] LOCATION | LOCATION {-. 000/+ 010| DIAMETER |IN INCHES| IN X1V REVISIONS :!
A AX EDM 0 . * . L 375 . 4 . i 4
) AX_EDN 5 23 L L LI R CL rev DESCRIPTION {nare] werrova
c AX_EDM D . 750° 240° . 375° 5° - 0075° 20_%1V
] AX EDM 0D . 5007 [N . 375° . 005° N 57 41V
E :’; I% gg l.soo' 120° . 375" . 60%5° L0157 414y NOTES: ¢
3 . 500’ < . 375" . * . . p
; Tt e e A e oo 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS
; G e B L T Y.L o MY i W AT BUILT NUMBER, 1268321B, ARE ETCHED AT THE RIGHT TUBE END.
L cl e S T 12 S T o THIS STANDARD WAS MADE VIA PA 83-795437-02 AND FTI WO 8285,
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DETRNATION YO DTHERS, DR FOR ANY OTHER
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FRAMATOME
FLAV FLAVY SURF ACE AXIAL |AZINUTHAL{ LENGTH |VIDTH OR BEPTH DEPTH TeCHMNOLOGIES
LABEL DESCRIPTION |OF ORIGIN| LOCATION | LOCATION -, 000/+. 010} DI AMETER |IN INCHES| IN KTV REVISIONS :_1
A AX EDM D . 730° Q° . 375 . 00S” . gae’ 60 XTv
B AX EDN D 750" 126° 575 005 | .05 | 4z rev] . DESCRIPTION [ nare| aerovaL
[ AX_EDM D . 750° 240° . 375° . 0057 . 0075° 20 4TV
1] AX EDM 0D . 500° 0 . 375 . 005” .021° 57 41V
E AX EDN 0D . 500° 120° . 375" . 0057 . 014" 38 4TV NOTES: «
X _EDM 1] . 500° 0 . M . ¢ . . P
; A E B el S s 1 e T . 0710 LKW L. THE MATERIAL HEAT NUMBER, HT 93500 LOT 5022, AND THE AS
] S T s 0 BUILT NUMBER, 1268319B, ARE ETCHED AT THE RIGHT TUBE END.
J o e o0 780 | iee ] 375 CEN BT L0 5 THIS STANDARD WAS MADE VIA PA 83-795437-02 AND FTI1 WO 8285,
t e G0 S s00 | e | 375 i TV W FROM DESIGN DRAWING 1268313D-1, FOR DUKE POWER COMPANY.
Cl EDM 1] 6. 250° 0° . 375° i . ‘ %
. ] = e A S 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM FTI SHOP DATA
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T F 3. 850’ < . 015 . * 4
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FRAMATOME
FLAV FLAY SURF ACE AX]1 AL AZIMUTHAL | LENGTH | VIDIH OR DEPTH DEPTH . TECHNOLOGIES
LABEL DESCRIPTION |OF DRIGIN| LOCATION | LOCATION §-. 0007+, 010] DIAMETER JIN INCHES| IN YXT¥ ] REVISIONS :
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ATTACHMENT 4

OPTICAL DISK WITH EDDY CURRENT DATA
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W. R. McCollum, Jr. (864) 885-3107 OFFICE

Duke Power Compan
D Uke : A Dubke Energy Company pany
ower. . Oconee Nuclear Site
A Duke Energy Company PO. Box 1439

Seneca, SC 29679

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

o9 oly wo &)
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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
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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 IT

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
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Oconee Nuclear Station - Unit One

ROLL TRANSITION, TUBE PULL RﬁV. -MRPC
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LA 2222222 2223222222222 2222222 2%
A A X 22222222 222222222 1 222222223

L2222 2 R 2T 22 T 2T 2

Page 1 of 1

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 P1 26 UTE -0.75 UTE UTE UTE 108 520
ROLL TRANSITI 89 82 VOL 0.97 P1 12 UTE " -0.67 UTE UTE UTE 108 520
ROLL TRANSITI 89 86 VOL 0.91 P1 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 P1 9 UTE -1.02 UTE - UTE UTE 108 520
ROLL TRANSITI 87 86 VOL 0.38 P1 34 UTE -3.41 UTE UTE UTE 114 520
ROLL TRANSITI 88 100 SAI 2.39 P1 30 UTE -1.02 UTE UTE UTE 114 520
ROLL TRANSITI 86 95 SAI 1.50 P11 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 P11 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 P2 17 UTE -1.77 UTE UTE UTE 164 520
ROLL TRANSITI VOL 1.22 P2 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 P1 38 UTE -1.09 UTE UTE UTE 178 520
ROLL TRANSITI S6 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 1 203 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 P2 14 UEE -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
r ROLL TRANSITI?59 76 VOL 1.13 P 1 21 UTE -1.35 UTE UTE UTE 181
ROLL TRANSITI)‘SS 78 VOL 0.53 P 2 34 UIE -1.51 UTE UTE UTE 181
ROLL TRANSITI VOL 0.92 P 2 22 UTE -1.06 UTE UTE UTE 181
ROLL TRANSITI)‘?S 80 VOL 0.90 P 1 31 UTE -1.06 UTE UTE UTE 181
ROLL TRANSITlv(’S 88 VOL 1.61 P 2 30 UTE -1.71 UTE UTE UTE 181
ROLL TRANSITIX 59 90 VOL 0.56 P 1 34 UTE -2.58 UTE UTE UTE 181
ROLL TRANSITI VOL 0.97 P 1 27 UTE -2.20 UTE UTE UTE 181
ROLL TRANSITI”SB 102 VOL 0.49 P 1 50 UTE -1.47 UTE UTE UTE 181
ROLL TRANSITI ¥59 106 VOL 0.95 P 1 27 UTE -1.55 UTE UTE UTE 181
ROLL TRANSITI VOL 1.34 P11 26 UTE -1.23 UTE UTE UTE 181
ROLL TRANSITI)‘SB 110 SAI 2.05 P 1 35 UTE -1.18 UTE UTE UTE 181
ROLL TRANSITI VOL 1.01 P 1 21 UTE -1.50 UTE UTE UTE 181
ROLL TRANSITI)‘SB 121 VOL 0.90 P1 18 UTE -1.06 UTE UTE UTE 181
ROLL TRANSITI"6O 94 VOL 0.75 P 1 21 UTE -2.59 UTE UTE UTE 181
ROLL TRANSITI Kso 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 N4 97 VOL 0.80 5 193 UTE -2.04 UTE UTE UTE 182 520
ROLL TRANSITI ™64 122 VOL 1.73 S 29 UTE -1.34 UTE UTE UTE 182 520
ROLL TRANSITI “63 9% VOL 3.801 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 “64 116 VOL 1.84 1 27 UTE -1.34 UTE UTE UTE 183 520
ROLL TRANSITI M4 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 “S65 121 VOL 1.63 1 26 UTE -1.38 UTE UTE UTE 183 520
ROLL TRANSITT 73 106 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 P1 40 UTE -1.09 UTE UTE UTE 185 520
ROLL TRANSITI 75 104 VOL 0.92 P1 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 P1 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 S20

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 R59T82 AND R65T111

TUBE LOCATION " DRPTH. LENGTH- WIDTH -
A - (% throu&hwal!) (inches) (inches)
" [eensnsgs AT
R65T11H 120°, AREA | ' 46% - ;20 1
< , 20 A3
R6STI11 210°, ARBA 2 5% 04 05
R65T1)1 330°, AREA [ 19% .16 R
R65T111 "7 330°, ARBA 2 32% - A1 09
RS9T82 180°, AREA | 46% 21 14
R59T82 20°, AREA 2 46% 18 .08
RS9T82 10°, AREA 1 35% 24 05
R59T82 230°, ARBA 2 22% 09 20

NOTE:

NOTBE:

NOTB:

THERE ARB TWO PATCHES OF [GA AT 120° ON TUBE R6ST1}1, WITHIN ARBA |, WHICH BOTH DISAPPBAR

AFTER 46% TW

PATCH CLOSET TO THB TUBE END J§ .20 X .10

PATCH JUST BBLOW IS 20X .13

THE ID SURFACE)

THE TWO PATCHES OF IGA AT 10° AND 20° FROM TUBE R$9TS2 COULD COMB FROM THE SAME AREA OF

DEGRADATION

THE LENGTH AND WIDTH OF THB IGA IS GIVEN AFTER APPROXIMATELY 8% TW (0. 003 INCHBS BELOW



ATTACHMENT 3

DRAWING OF THE CALIBRATION STANDARD



®

89962521 o s f
. MATOME
; " lCNlOlO es
FLAW FLAV axiaL |azimuthat VIDTH OR|DEPTH IN] DEPTH REVISIONS 5
LABEL| DESCRIPTION |SIDE] LOCATION | LOCATION | LENGTH |DIAMETER| IncHES | IN 2TV
- n:v] DESCRIPTION lnm:l aPPROVAL
A GROOVE 1D 2.000° ALL .06159 N/A .0075° | 19 71w
B GRODVE oD 3.000° ALL 124° N/A .0045° | 11 z7v
C 4 FBH'S ap 4.000° [0°96°180°270° N/A | @.114° | =.008° |»20 %1V
D FBH oD 4.750° 0° N/a | ».093° | .0155° | 39 zTv
£ FBH oD 5.500° 0° N/& | ®.077° | .0235° | 59 77w NOTES :
F FBH oD 6.250° 0° N/a_ | ®.063° | .031° | 78 7TV )
C HOLE oD 5 000° o N/ 3. 048 | THROUGH|T00 %7 1. THE MATERIAL HEAT NUMBER, HT 93452 LOT S060, AND THE AS
H DENT 8D 8.000° 0° .062° | ¢.475"> | . 003" “N/A BUILT NUMBER, 1252966B, ARE ETCHED AT THE RIGHT TUBE END.
1 | NDD ¢ 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 & 0], AND
J_ |VEAR § BROACHED TSP OD | 12:250° 0r |1.500° ] .125- | .0095° | 24 zTv WORK ORDER 4986, FROM DESIGN DRAWING 1252875D-2, FOR DUKE
K _[VEAR b BROACHED TSP] OD | 12.250° 120° 1.500° | .124° | .0225° | 57 %iv POVER COMPANY
L_| NDD A DRILLED ¥SP| OD | 14.375° N/A .750° N/A N/A "N/A : ,
AR AX_EDM oD | 16.000° 0° ~312° 006° ~o08° | 20 %14 3. THE AS BUILT DIMENSIONS WERE OBTAINED FROM SPIS SHOP DATA
BB Cl EDM oD 6.000° 90° 60° 006° .008° { 20 47w SHEETS AND QCIR 96-285.
gg g’l‘ 33: 34 :2-333' é‘;g' -36‘:' ggg' ‘ggg' gg :;V 4. EACH FLAW IS CENTERED ABOUT THE SPECIFIED AXIAL AND
: . L . il [ . . '.-v
EE AX EDM 0D | 16.750° 0° .312° 006° .015° | 38 77w AZIMUTHAL LOCATIDNS. . _
FF C1_EDM oD 16.750° 90° 60° 006° 015° 38 71w S. THE DEPTHS IN PERCENT THROUGH WALL C(ZTW) ARE BASED UPON
GG AX EDM D. 6.750° 180° .312°¢ 005° .016° | 41 %7V THE ACTUAL MEAN WALL THICKNESS (MWT) OF THE TUBE, .0395°.
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; D SR Y R T 2 o T TR TR 1. THE MATERIAL HEAT NUMBER, HT 93500 LOT S022, AND THE AS
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€] EDM )] . 850° M . 375° . 00S° ¢
; cr D 1 | e TS L B T8 B BT 3. THE AS BUILT DIMENSIONS WERE DBTAINED FROM FTI SHOP DATA
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OPTICAL DISK WITH EDDY CURRENT DATA



