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‘Q ng g NUCLEAR REGULATORY COMMISSION
P S 5 WASHINGTON, D. C. 20855
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® ane® October 10, 1390
Docket No.: 50-213

Mr. W. G. Counsil, Vice President
Nuclear Engineering and Operations
Connecticut Yankee Atomic Power Ccmpany
Post Office Box 279

Hartford, Connecticut 06101

SUBJECT: SEP TOPICS vI-7.C.1, VII-6, VIII-1, VIII-2, AND VIII-3,
LOSS OF OFFSITE POWER - HADDAM NECK

Dear Mr. Counsil:

As part of the staff's efforts to obtain reliable information on loss of
offsite power in connection with SEP Topics VI-7.C.1, VII-6, VIII-1, VIII-2,
and VIII-3, we have prepared the enclosed status report. We are forwarding
it to you for review and comment regarding the ciuses and possible remedies
for those events described. We request your response within 60 days of your
receipt of this letter.

Sincerely,

Dennis M. ;rutcnf eld, Chi

Operating Reactors Branch No. 5
Divisicn of Licensing

gEnclosure:
As stated

cc w/enclosure:
See next page
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Mr. W. G. Counsil

cc w/enclosure:

Day, Berry & Howard
Counselors at Law

One Constitution Plaza
Hartford, Connecticut 06103

Superintendent

Haddam Neck Plant

RFD #1

Post Gffice Box 127E

East Hamptun, Connecticut 06424

Mr. James R. Himmelwright
Northeast Utilities Service Company
P. 0. Box 270

Hartford, Cornecticut 06101

Russell Library
119 Broad Street
Middletown, Connecticut 06457

Board of Selectmen
Town Hall
Haddam, Connecticut 06103

Connecticut Energy Agency
ATIN: Assistant Director
Research and Policy
Development

Department of Planning and
Energy Policy

20 Grand Street

Hartford, Connecticut 06106

Director, Technical Assessment
Division

Office of Radiation Programs
(Aw-459)

U. S. Environmental Protection
Agency

Crystal Mall #2

Arlington, Virginia 20460

U. S. Environmental Protecticn
Agency

Region [ Office

ATTN: EIS COORDINATUR

JFK Feceral Building

Boston, Massachusetts 02203

Resident Inspector

Haddam Neck Nuclear Power Station
¢/0 U. 3. NRC

East Haddam Post Office

East Haddam, Connecticut 06423

Mr, Richard £. Schaffstall

KMC, Incorporated

1747 Pennsyivania Avenue, N. W.
washington, D, C. 20006

October 10, 1980



LOSS OF OFFSITE POWER
SURVEY STATUS REPORT

Abstract: Tnis report descripes the method for data analysis and the
results of a survey of loss of power events at domestic
nuclear power plants.

Introduction: As a result of tne staff efforts on several related Generic
Activities (e.g., A-35 and A-44) tne staff became concernea
about the accuracy of the available loss of offsite power
data. This concern, along with the results of the Lewis
Study, leaa the staff to request that all nuclear power
plants provide the information specified in Table 1.

Of the 69 licensed nuclear power plants, 13 did not respond.
These plants are identified in Table 2. In addition to the
survey input, data was also obtained from Licensee Event Reports
while evaluating Dirsel Generator experience.

Discussion: The steps in data reduction and analysis are summaried below.

1. The data was sorted into Type A or 3 data in accoradance with Table 1.
(No Type C data was received).

2. For each event a cause code was assigned. The cause codes are presented
in Table 3.

3. A map showing the distridution of the number of each type of failure as
a function of each respondant plant was prepared. Tnis is presented as
Table 4.*

4. The "age" of each plant was determined base2d on the date of its first
reported 1oss of offsite power until June 3, 1980. This date is presented
as Taple 5. (Because Crystal River 3 ana Duane Arnold reported that no
loss of offsite power events have occurred, the age could not be establishea
and all data fields were set iy rero.) .

Computer output is presentea 1n Appendix A (data) and Appendix
8 (results).



he data of Table 4 was re-plotted as

power event rates (events/year).*

The data was subjected to several differ
it could be characterized on a generic
generally successful because of

all attempts are identifiead in

Beyond the attempts to characterize the data on a generic basis, each
plant was evaluated, for each ¢f the causes, to determine if its failure
experience was significantiy aifferent from the average. Significant was
jefined as a "target” value (events/year) greater than or equal to the
mean plus three standard deviations.
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The mean duration of a total loss of offsite nower 1s 3.6 hours with
a standard deviation of 5.71 hours.

The mean time to partial recovery (from a total loss of offsite power
is 2.U8 hours with a standard deviation of 4.78 hours.
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An attempt was made to obtain a least squares fit of the mean valve
of the time of outage vs. the percentage of offsite power lost (% lines).
No such fit was achieved (configence level was less than 95%).

7. The mean duration of outage due to lightening strikes is U.78 hours with
a standard deviation of 4.29 hours.

8. The mean voltage drop is 16.19% with a standard deviation of 29.05%..

9. The mean frequency drop is 3.75 Hz with a standard deviation of 5.55 Hz.

1U. The mean frequency decay rate is 1.31 Hz/sec with a standard deviation
of 1.8 Hz/sec.

11. Palisades has reported the most significant annual event rates as noted
below:

(a) Total event rate 3.62 vs. a target of 3.55,

(b) Cause 5 event rate 0.25 vs. a target of 0.25,

(c) Cause 7 event ate 0.32 vs. a target of 0.21,

(d) Cause 22 event rate 0.66 vs. a target of 0.63, and
(e) Cause 29 event rate 0.13 vs. a target of 0.08.

12. Haddam Neck, Turkey Point 3, Indian Point 3, Pilgrim 1, Maine Yankee,
ana Calvert Cliffs 2 had a 2 causes each that exceeded the target values.

Conclusions

1. The loss of offsite power rate is 2.75 events/reactor year for some
Toss and 0.26 events/reactor year for total loss.

2. The Palisades station lightening protection and protective relaying system
should be further evaluated to determine the causes for the relatively
high frequency of trips and to determine if suitable modifications can be
made to reduce these rates.

3. Depending on the results of the Palisades studies, consideration should
be given to similar studies of the Haddam Neck lightening protection.

Recommendation

Pursue the evaluation of Palisades.
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PLANTS NOT PROVIDING THE DATA REQUESTED IN TABLE 1

crg#l

50-295 Zion 1
50-304 Zion 2

ORB#3

50-325 Brunswick |
50-366 E. 1. Hatch 2

ORE#4

50~346 Davis-Besse 1
50-269 Oconee 1
50-270 Oconee 2
50-287 Oconee 3
50-312 Rancho Seco

50-289 Three Mije Island )
50-320 Three Mile Island 2

ORB#5
50-155 Big Rock Point



TABLE 3
CAUSE CODES

Cause

Not reported

Unknown

Manual scram

Circuit breakers trip during relay testing, improper yard switching
operations, improperly set relays, maintenance errors, relay
testing errors, tést equipment failure, CT failure, maintenance
outages, wiring errors

Fault with or without protective relaying failure or with or
without manual scram, bolted faults

Protective relay or carrier failure

Insulator failure (lightening arrester, transmission line insulator,
transformer bushing, pot head, cable insulation)

Foreign conducting object

Winter storm

Breaker failure

Lightening

System undervoltage

Transformer winding failure

Forest fires

Construction activities

Summer storm

System collapse

Mechanical failure of conductors or stays or supportimg structures
other than code 36

System imballance

Miscellaneous (f.e. (1) failure is an instrument inverter with a
second channel pypassed, (2) turbine generator voltage regulator
failure, (10) turbine rumback due to loss of control rod position
fndication, (12) inadeguate line height, (28) lightening with breaker
failure, (33) false relay operation with redundant 1ine(s) out of
service for maintenance, (35) automatic scram, (36) motor vehicle
hitting pole, and (42) system inballance.
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133
155
206
213
219
220
237
244
245
247
249
250
251
254
255
259
260
263
265
266
267
269
270
27N
272
277

Indian Point
Dresden |
Yankee Rowe
Humbolt Bay
B81g Rock Point
San Onofre |
Haddam Neck
Oyster Creek
Nine Mile Point
Dresden 2
Ginna
Millstone 1
Indian Point 2
Oresden 3
Turkey Point 3
Turkey Point 4
Quad Cities 1
Palisades
Browns Ferry 1
Browns Ferry 2
Monticello
Quad Cities 2
Point Beach 1
Fort St. Vrain
Oconee 1
Oconee ¢
Yermont Yankee
Salem 1

Peach Bottom 2

7.87
13.56
16.9¢

9.54

8.35
12.37
12.1
12.25

6.54

6.25
1.5

8.94

7.87

6.26

6 26

6.26

4.77

8.91

6.56

6.56

9.21

4.77

9.32

5.37

6.41

6.54

8.09

3.09

6.05

TABLE 5
AGE

Peach Bottom 3
Surry 1
Surry 2

Prairie Islana 1

Ft. Calhoun
Indian Point 3
Oconee 3

Three Mile Island 1

Pilgrim 1

Zion 1

Browns Ferry 3
Cooper

Point Beach 2
Crystal River 3
Zion 2

Kewaunee

Prairie lsland 2

Maine Yankee
D.C. Cook 1
D.C. Cook 2

Calvert Cliffs 1
Calvert Cliffs 2

£.l. Hatch 1
Brunswick 2
Duane Arnold
FitzPatrick
Beaver Valley |
St. Lucie 1
Millstone 2
Trojan

Davis Besse
Farley 1
Arkansas One 2
La Crosse
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TABLE 6
NUMBER OF OFFSITE LINES

Do N 00C NL
3 4 304 2
10 R 305 3
29 2 306 2
133 2 309 2
155 2 33 4
206 7 315 2
213 2 36 2
219 3 317 2
22U 2 318 2
237 7 321 2
244 2 324 2
245 2 331 2
247 2 333 2
249 7 334 2
250 7 335 2
251 7 336 2
254 R) 338 2
255 §.3* 344 2
259 8 346 P4
260 8 348 2
261 6.5* 368 4
263 2 409 2 o
265 4

266 2

267 2

269 2

270 2

2N 5

272 2

277 2

278 2

280 2 * average number available during study periog
281 2

282 2

285 7

246 B

287 2

289 2

293 3

295 2

296 8

298 5

301 2

302 2
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PATA SUMMAKY FOR 9/ &/HO

TOIAL NORBEKR 0 REFOKIED EVENIS

LUk Aare - Jaa
LI snte - 164
LI Abre - 14
Lk ALl - 147
LUy Al - 72
Lk bss - 10%
& = JO&

oAl = 1107

KATLIO OF 1O1AL LOUSS 10 FAKTIAL L OLS = 10,53 1
Kol 10 0F 100AL LOSSES T0 AL EVENIES = 9.538 %
KATED OF FAKTIAL LOGLSES 10 ALl EVENTS = 90.47 Z

TREE EVENT DISIKIBUTTON

v = L3 n - 0
0 141 12 = 4
A = -] 13 = 32
Y S 1 14 = 0
$ = 2 1% = 90
44 - L 20 = v
- B 22 = 1723
’ au 23 = 4
v 101 24 = Y
10 = 1 25 = 18

TOTAL LULS OF OFESHIE FOWEK

RAXIRUM HOUKS < 2d.84
HINIRUN HOUKS = 0.0

HEAN = 3.4
SloMa =~ S.71
N =73

FIBE 10 FAKTIAL KECOVERY

HAXINUN HOUKS < 24 60
RINIEMUN HOUKS - 0.0
HLAN = 2,00
Sluha - 4. 70
N = 42

FAKTIAL 1OSS OF OFFSITE FONER FOR A TYPE DATA AND TIME TO KLCOVERY ON B TYFE DATA

HAXINUM HOUKS < 4300
HIHERUN HOUKS = O (BREAKEK CYCLE TIME)
HEAN - 10,46
SIOHA < 141,57
N =« 99%

»
-

29
31
32

34
35
36
42

E N0 2 0 h b

"
VOoON>LU=COI



THRALTION KERAINING VS, TINE T KESTONE

e A 5 S1uMA nE anN HEAN ¢+ 3 SIGHA X KEMNAINTNG
0 16.17 75.18 ay

0 6.64 1272.91 Hé

0 1.85% 13.93 CR}

(Y 4.v3 22094 Ho

v 4.14 S5.67 75

o J.14 246.84 1

O 4.0 Jo.A4 &7

0 10.7 8.6 S7

O 6.64 S8.5 S50

0 1.91 /.69 43

0 60.11 3/71.49 40

0 10.14 82.v4 i3

U. a4 O.48 0.48 20

Q0 3.6 20.72 00.00

NO CORKELATION YOR Y COX 1000 n i e n e n ettt
Ugla FOR LIGHIENING STRIAES

HAXIHUM HOUKS = 40D.93
HINITHUN HOUKS = 0
MLAN = 0.78
SIGHA = 4,29
N = 143

VUL TALE CHANGE (X))

MAXINUN = ¢17.39
HiNIMUH = 100
RLAN = 16,19
STGHA = 29.0%
N = 24

MININUM FREQUENCY (HZ)

HAXINUM = 40
HiNINnUN = 36
MEAN = 56.75
SIGHA = 5.59%
N = 20 '

KAIEL OF FREQUENC O ML LAY (HZ/7SEL)

HININIA = O
MAXINUN ~ 5
MLAN = 1.351
SIOMA = 1.0
N - 13
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