VIrRGINIA ELECTRIC AND POWER COMPANY
RicumMonp, VIRGINIA 213261

W. L. Srtewart
Vice Peesioest
NucLEAR OPERATIONS

August 26,1983

Mr. Harold R. Denton, Director Serial No. 457

Office of Nuclear Reactor Regulation NO/JHL:acm

Attn: Mr. Robert A. Clark, Chief Docket Nos. 50-338
Operating Reactors Branch No. 3 50-339
Division of Licensing License Nos. NPF-4

U. S. Nuclear Regulatory Commission NPF-7

Washington, D. C. 20555
Gentlemen:

VIRGINIA ELECTRIC AND POWER COMPANY
NORTH ANNA POWER STATION UNIT NOS. 1 AND 2
RESPONSE TO THE REQUEST FOR INFORMATION REGARDING
MAIN TRANSFORMER FAILURES

Per your request for information regarding main transformer failures at North
Anna Unit Nos. 1 and 2, dated July 28, 1983, enclosed is the statistical
information which is part of the yearly Doble Engineering Company-client
conference minutes on transformer tailures.

Very truly yours,
W. L. Stewart
Enclosure
cc: Mr. James P. O'Reilly

Regional Administrator
Region 1I

Mr. M. B. Shymlock

NRC Resident Inspector
North Anna Power Station
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1900 YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL
H L T
161750 18.150
161.750 17,1150
161+ 36- .
140~ 48- 48
138.550 138-110
138-550 46-250
138 12-
132.850  138-110
115-550 13.8-110
115-350  13.2-110
115-350  13.2-110
110-550 138
110-450 13.09-110
110450 13.08.110
110 138
69-35¢ 128.9%
69-350 4395
69-35¢ 13-110 2475
65- 13& 24
65 12- .
67-350 72-110 .
H6- 34.5. 138
63-350 1247-110 -
a6 7.2-
34 5.200 12-110
384200 1308-110
34 5. Ja4as
344 $0a-872
& &
e &
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25. 12- .
13.2-110 1145 0575
3450080 16.2-15C .
115.550 33200 .
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6G. 144 .
S500-1675  161-750 26-200
[e1-78G 66-35C 138-110
161-78¢  17.)-15C .
230- 118 145.
136450 6%-35C 12-11C
13%. 14 & .
110450 1309-110
65- i2-
46- 135
34 13. -
500- 230- .
500- 138- -
345. 138 13-
345. 228 -
335 138 138
230-825  247.150 -
230-650  115-35¢ 37.5.200

MVA

230
170
20

18

12

224
224
133

12

-
-

<

10.5
3.78
10
12

1.67

0833
6.2¢
468"
375
20
6.25
285
150
75
02§
1.5

12

170
145
s
2]
12
18

6.25
392
234
700
234

168

133 -

§:4

Form® Phase

s 2
s 3
. - 3
5 . 3
. e « 3
s . 3
. ¢ 3
3 3
c 3
< 3
- € 3
g -+ ) -
. g = 3
. & 3
¢ 3
- ¢ 3
3 3
- c - k)
g s 3
- . 3
. 3 3
c 3
¢ 3
- ¢ 2
- c - 3
¢ !
g 1 .
- ¢ 1 .
c 3
< 3
- c - 3
¢ 3
- ¢ k!
- c -
’ -
, -
- < ]
- c | -
. c - 3
(4 J
< 3
c 3
4 3
3 3
. ¢ 3
. - - 3
- ¢ - 3
» g = 3
. - 3
R 3
- »- 3
- ¢ 3

*s = shell. ¢ = core
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154.
147.5-
138-
138-450
118-
132-550
115450
115-
115-350
115-350
110-
110450
110-450
110-450
110-
69-350
69-
69-
66
68.350
65.
&3-
63.
67-350
67-35C
67-35¢
67-350
67-350
60-
66
44.250
&
435
34,5200
325
345
344
344
34.
138-
416-
500-
345
345,
345-900
230-650
230-650
230-850
230-650
230-650
230-650
161-
138-450
138-450
138450
138-450
138450
138
138.

1980 YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL

L
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13.2-
66-
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14 4.
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33-

13.09-110
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1930 YEARLY TRANSFORMER SURVEY

kV-Rated BIL
H L T
63-35C  34.5.200
€9-350 12-110
264 87.
264 46
138-630  345-230 .
115- 65- 138-
115- 13.2- .
110-450  138-110
110450 138-110
110- 13.8-
65- 25- .
69-350 13-110 4
€9-350 13-110 4.
65- 12. .
34.5- 13.2-
M4e 13.2-
230650 375200 -
141 6-550 13.8-110 .
138450 69350 12-110
344200 132-110 .
344 13.2-
3a 13.2.
115-550 24-150 .
115-550 12-110 2.3-
66-15¢C 72-110 -
60-350 4.16-9¢
3 13-
3 13-
230-82%  34.5.20¢ -
345-12 .
2% 12.45- .3-
34.5-200 12418 -
138- 65 13.2-
138- 65- 13.2-
115450 1247-110 .
10545C  138- -
66-350 13-110 -
46- 13.06-
46- .72
46 872
500-1306 115-45¢ -
500-130C  22-15C
367-105¢  20-150
352.8- 141 .
138-450 68-350  34.5-200
230-650  115-35¢  13.3-110
230-650  115-350  13.2-110
230- 118- -
139.2- 34.5- -
138- 69- 1358
138. 345- 12.0-
138 27- .
138-550 138-1i0
138-450 12-110 -
138. 12-
115-350  36.5-200 -

28
15
14
224
160

125

224
3696
685
500
=
168
224
650
112

813

83
224

.35 .
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*s = shell. ¢ = core



1930 YEARLY TRANSFORMER FAILURE SURVEY

- -
Fallure kV-Ruied-BIL

No. H L T MVA Age-yrs. Form® Phase
173 118-350 36-200 . 448 = - g o S
174 115. 34.5. . 4 12 s « . .3
175 115. 144 - 3 9 -~ &% -3
176 115-450 13-110 - 24 15 o, 8= 3
in 110450  13.1-110 . 45 5 1 e -
178 110450 13.09-110 . 125 17 - e - 3
179 X 69- 144 . 10 7 - e - 3
180 65- 12.47- . 5 12 « . & 3
18] 69- 12- . 10 8 - & 3
182 67-350 13.08-110 . 18 15 My 3
183 67- 12.47- . 10 24 . 8 3
18 66 36- 13.04- . 42 15 - € -
185 344-200 1247-110 . 12 -8 - % 3
186 335- 132- . 625 26 v, €« 3
18" 33 25- . 125 R < e

188 22.9- 13.08- . 28 15 “. @ &3
189 22-150  69-9¢ - 43 9 o gl s -3
190 13.2- 13.2- . 4 4 “ .8
191 11-110  4.158.7% - $ 18 g8 - = 3
192 S06- . . 250 - - e e e
193 230- . - 112 - R S
194 115- - - 142 - & % ¥ =

‘s = sheli. ¢ = core
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1031 YZARLY TRANSFORMER FAILURE SURVEY

kV-Rated BIL

H 5
220-82¢ 66-
138-650 138-
138- 7.56-
134-550 138-
132- 34 65-
115-450 158-110
115450 1308-110

65- 1247-

69-35C 12-110

68- 12-

85- 12-

67- 14 4-

67 12.5-

67-350 124

56- 13.08.

40- 75-1247

“te s5-8.32
EE. 4 3o
34 s 138
344 4
N .

34 13.2-

33200 138
138 4le-
13.2-110 4.36-7%
132-11C  4.16-75
110-550 40-25C

38 38
127- 85

Bk 20-

B&- 13.2-
135 46-
236 25
16i- 138
161- 13§
13K-650 69-350
1158-550 12-110
138 13.8-
345.1050  230-82¢
230- 60-
230- 0.240-
138-550 69.150

66-35C 8-11C
435 048-0277
66~ 13.8-

525-1425 241.5-650
236- 132.8-
16i- 12-
132- 12-
132- 12-
132 12
110 13.09-
67-350 124
144 0.277-0 480
138-550  138-110
66-350 4.16-7¢

*s = shell. ¢ = core

**c = circular coiis: r = rectangular coiis

TRTQS2

0 = pew. m = months
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kV-Rateg-RBIL Lol

Age Form Phase Design**
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1931 YEARLY TRANSFORMER FAILURE

kV-Rated-BIL
H L : 4
38 10-
138 048
65-350 13-110 -
87-350 124
220 28-
130 225 -
230- 138
276 .
500-1425 238-150
500-1300  22-150
500-1300  22-150 .
345-1050 118-450 138-110
345-1050 20.3-150 .
345-1050 203-150
348 20- .
230-650 69-350 132110
230- 55 12.47-
230-900 1le-110 -
220-82¢ 3e- 26.25-
139.2- 245 .
136 &5
138 65-12470
13K 65, 138
138- 13.08. .
138. 23
138 125
138-550 13.08-11C
132- 12-
132- 12-
120- 13.2- .
118 6. 128
118450 345.200 -
115- 1448318 -
115.45¢  13.2-110 .
110- 13.08- 20-
110 1308- .
66. 238
65, 12470
67-250 13.08-11¢
66 1247-72
66- 1247.72 -
66 69
60 138
46- 79-138
4o- 5-8.32
34569 12470-
345 7.2
345 7.2-
345 24 .
344200 229-150 24
a4 4.36- -
34 436 -

34 0480-0277

*s = shell: ¢ = core

“*¢ = circular coils; r = rectangular coils

TRTQS2

n = new. m = months

MVA
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15
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1981 YEARLY TRANSFORMER FAILURE SURVEY

Faiiure kV-Rared-BIL Col!
Ne. H L T MVA Age-yrs. Form® Pbase Design**
218 33- 13879 - 140 - - s .3 . -
220 33 4.3 - 37 28 ¢+ B =« 3B =
221 23- 4 - 3 30 - ¢ 3 ¢ -
222 229150 13.09-110 - 7T 12 - ¢ L
223 22.5- 2.5 . 333 "m ¢ I -
224 110- 69- 2.5 28 2 (- 3 ¢
228 109- 13.7- . 375 2 3 . -

226 65- 138- . 56 4 - (3 s &
b £ 65- 2.5- . 1.£ 16 - @ 3 ¢
228 56- 06 - s 7 5 . 3 ¢

s = shell, ¢ = core
**c = circuiar coils: r = recianguiar coils

0 = pew. m = months

TRTQS82 o3

o
“i
¥




Failure

Z
- R N P e

o o

TRTQ83

cewes ay

330-117
230-
161-650
161-
139.2-
132-
116-
115-550
115-450
115-350
115-350
70 6-
63-
69-350
69-150
66
69-350
69-350
65-
6'.
8-
67-
67-
60-350
46.-
38
38
3.
2w
3L
138
13.2-110
13110
765
§25-
765-
345
26
BE.
88.

161-750
161-
115-550

1932 YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL
% T MVA
S 135550 13.2-110 12§
138. 138 150
69-350 416-110 45
45. 1247 333
345 - 15
34 65- 13.8- 150
208. - .
138-110 20
37.5-200 20
37.5-200 224
13.2-110 224
138 . 10
13. 13- 45
28150 416 1.5
13.2- - 93
132- 10
12-110 37
12-110 12
12- 20
138 18
1247 12
12.4°. §
1247 1.5
122-110 - 16.8
13- 10
16- 10
10- §
16 b
13.2-110 1.5
- 3128
416 10
4 33.73 1.5
24 6
345 345 S0
138- 138 200
500- 65- 5500
135 - !
- 4
15.2 12
15.2. 10
15.2- - 7.5.
138 138 168
o0- 2- 150
14 & . 75
13.2- 6
115 13- 225
115 13 215
60- iz 78
44 - 125
13- - 86
4.16- - I
247. 138- 300
118- 13- 118
17.1-150 - 170
13.2- - 20
138-110 - 15.8

*s = shell. ¢ = core
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1932 YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL
H L

161- 138

j4s- 25 24
138-550 1309-110

138- 12-

116- 1247-

110- 1306

65- 12.4°7-
62.7-35C 72-110
345- 48
138- i- .
138-550  134-650 144110
115-550 12-110 .
113-550 12-110

38 10-

38 10-

34 45

33.200 12-110 -

12- 45 -
500- 230- .
345.900 138-450 12-110
345 115 138
286-1300 133-750 13.2-110
230~ 230- -
230-650  165-200 .
230-650  36.:-200 132-110
165- 130- -
16:- 6S.

161-/5C | &

161-11% 138

161-115  138-34°¢
161-750 12.3.250C -
161-750 12.3-250 .
138 8. 12-
13k 345

138- 138- -
132- 76.2- 34 65.
132-550 345-200 124°-11C
115- 345 .
115-350 24150

118 13.

115-55¢  138-110
115-550 138-110

115 138

115- 138

115- 13- .
110- 46 1247,
110-350 138110
110-550 138-110 .
110-550 138-110 -
116- 13.2- .

65- 25-

69. 25-

66. 13.2-

69. 13.2-

69-350 13.09-110

*s = shell. ¢ = core
°c = circular coils: r - rectanguiar coiis
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Failure
No

| § P
13
114
15
116
1
11E
e
120
121
122
123
124
12§
12¢
127
128
12%
13C
131
132
133
134
135
13¢
137
13k
135
14l
14
ial
147
1ad
148
14
147
148
14s
150
15!
152
153
154
155
15¢
187
158
15¢
16U
161
162
163
164
165

58,
66
69-
69.
67-
¢7.2-
67-350
67-
67-
67-
bb-
63-350
45.
l6-
34.5-200
345
345
26-
229-118
138-110

152«

4le-
41

88

20-

4¢-
164
138-55¢
115-350
230-75¢0

6o-

3%-
230-650
230-650
230-650
230-

139.2-

139.2-
138 550
138

13n-
138-
118
18-
13-
110-450
1o
65-350
69-350
438-150
32,4200
13-

1982

YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL

L

124°.
1247-
1247-
416
13 8-
416
13.2-110
1308-
1247
416
25-
11-110
13-
410
1309-110
12-
12-

&
1247110
2473
4 3o
480-

66
36.2-20C
13.2-110
34 5-200
138.

10-

36 5-200
36 5-200
36.5-200
228
345
345
£9-350
34 5.

28

66-
345
34 5.

14
138

69-350
136

12-150

12-150
43 8-250
416-

11-

T MV A
12

5.0
15
0.833

§.28

150

15C

- B
850

100.8

- 67.2
13.2-110 30
. 83

11 90
345 115

138 28

. 373

. *s = shell. ¢ = core
*c = circuiar cois: r - reciangular conis

Age-vrs.
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1982 YEARLY TRANSFORMER FAILURE SURVEY “V

Fallure kV-Rated-BIL Coil Failure
No. H L T MVA Age.yrs. Form*® Phase Design Mode
160 144 72 28 15 10 . — } . .. .
167 144 28. 416 10 [} . .. . . . (4] .
168 141 6-550 138-110 76 42 2 - & - J &8 = & .=
169 1416-550 138-110 76 42 10 - c - - - - -
170 138- 345 13.8- 160 21 - ¢ 3 ¢ . -
m 115-550 25-150 . 4 - - N 0
172 115- 138 - 24 1) ¢ 3 e -

173 67-35C  132-110 - 25 1S c 3 ¢ o
174 67 13.08- . 18 1§ ¢ - [ o -
175§ 67- 13.08- . i66 29 e 1 ¢ o
176 66-350 33.200 - 3333 34 = 1 g ¢ -
1 66-350 33-200 - 31333 M o g Fr o eeie .
178 45 13- . 2 1?7 - c - R o
17% 438 13.08. . 75 14 -t ¢ I o -
180 36 138 - 30 18 I . S -
i8] 35 13- - S 33 ¢ - ¢ - 0 -
182 344 13.2- - 1348 15 - & - 3 &liE L
183 34a 13.2. - 1344 )7 - 2 3 ¢ o -
154 44 4 36 . 12 12 v -8 - o
185 138-550 69-350 13.09-150 21 18 - ¢ 3 ¢ - o
186 110- 4a. 124%- 332 1e s - 3 e ¢
187 1106 13.08- . 75 13 - ¢ 3 £ 0
188 69-150 23-150 . 75 18 o e J ¢ o
186 65 138 . ®n s «" g ] . -
190 69-350 12-11C - 20 14 ¢ 3 ¢ 0
191 60-35¢  12.5-110 - 8+ 2 - € - 3 ¢ 0
192 230 - - 126 10 O 3 s .
193 66-350 239-150 - 6 17 - ¢ . W -
19¢ 28150 4.)16-°¢ - « 0 22 ¢ : .
19¢ 13850 416-28 - 3 7 ¢ 3 ¢ o
19¢ 138-350 34.5-150 . 18 2 ¢ 3-8 0
197 138-350 34.5-150 . 1§ 18 m ¢ 3 ¢ [
19% 67-35C 4)16-7% - 20 1 - ¢ 3 -8 (¢}
19¢ 23- 4R0- . 3. 15 - 3. 0
200 d6- 7.2- . 166”7 . - . LR )
201 230- 138- . 2% Q - c - 3¢ - -
202 6% 13- - 28 16 - ¢ 3 ¢ S
3 345 135 . 3 . ool 3 g - -
20 345 13.06. - 7T 12 R 3 ¢ o
208 344200 4.3.200 . 9.37¢ 15 - € - 3 ¢ c
20e 120-450  13.2-110 - K4 9 . ¢ 3¢ o
20° 138110 4.16-7% - S § e 3 ¢ .
208 216 45 s b £ - I
206 500-1300 230650 &4 ¢ 1 CR - -
210 34.5. 135 - b - t - - .
21! 138-550 69-35¢ 13.2-110 60 8 Lo g e Tk R
212 138-550 69-350 13.2-110 60 12 c - 3 ¢ (3
213 138-550 69-350 13.2-110 60 13 -t - - T R TR I
214 138-55C 69-350  13.2-110 30 14 € -« 3 e « @
218 115- 1247 1.2- 25 18 £ 3 e - o -
216 69- 1247. - 25 12 e J g - @ -
217 65- 12.47. - 25 12 - ¢ - 3 e - o -
218 34 4.36- 56 17 € = 3 & = » »

*s = shell; ¢ = core
°c = circular coils; r - rectangular coils
‘0 = coil failure; + = core failure; # = other failure (leads. erc.)
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e

76S-
765-
S00-
500-
S00-
3as-
345-900
161-
157

130 2.
138-550
138-550
120-450
120-450
120-450
115-450
115-550
118-
115450
118
115-350
115350
118450
115-
113
70.6-

69.350

66

67-350C

65.

65.

6.

66-550

66-150

do-

&6
34.5-
345
145
34 5.
345

‘o = coil failure. + = core failure, # = otner failure leads.

1982 YEARLY TRANSFORMER FAILURE SURVEY

kV-Rated-BIL
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22-
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23-150
118-
69.
345
138-110
13.00-110
13.2-110
13.2-110
13.2-110
£7.450
37.5.200
a5
23.5-15¢
22-
13.2-110
13.2-110
13.2-110
4 36-
138
138
2494150
138.
13.2-110
1306
1247-
13
343
13.09-110
13.2-
24
&5
1306
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i
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12-
4365
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480-
34-
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12-
5.

13.08-7.56
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&

T MVA
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728
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168
333
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[ = I ]

832
9.378
56

12

6667

-75 28

6.25
6.25
6.2¢

2.5
25
20

*s = sheli. ¢ = core
¢ = circuiar coils; r - rectangular cons
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Coil Failure

Failure
~eo L MVA  Age-vrs Form®* Phase Design Mode

core
Cular couls: r - reclangular coils

core failure. # = other faiiure (leads. etc




