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NOTICE

This report was prepared as an account of work sponsored by an agency of the (Jnited States
Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability of re-
sponsibility for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe privately owned rights.

Availability of Reference Materials Cited in NRC Publications

Most documents cited in N RC publications will be available from one of the following sources:

1. The NRC Public Docuinent Room,1717 H Street, N.W.
Washington, DC 20555

2 The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for e fee from the NRC Public Docu-
ment Room include NRC correspondence and ir.ternal NRC memoranda; NRC Of fice of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC staff and contractor reports, NRC sponsored conference proceedings, and

| NRC booklets and brochures. Also available are Regulatory Guides NRC regulations in the Code of
; Federal Regulations, and Nuclear Regulatory Commission issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Comrnission. forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature stems,
such as books journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents sucn as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the pubhcation cited.

Singie copies of NRC draft reports are availabie free upon written request to the D; vision of Tech-
nical Information and Document Control. U S. Nuclear Regulatory Commission, Washington, DC
20555

| Cop:es of industry codes and standarcs used in a substantive manner in the NRC regulatory process
j are ma:ntained at the NRC Library. 7920 Norfolk Avenue. Bethesda, Maryland, and ate available
i there for reference use by the public. Codes and standards are usuJlly Copyrighted and may be
{ purchased from the originating organization or, if they are American National Standards, from the
| American National Standards Institute.1430 Broadway, New York, NY 10010
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NUCLEAR POWER PLANT OPERATING EXPERIENCE - 1980

EXECUTIVE SUMMARY

1. INTRODUCTION

This report summarizes the operating experience of 67 licensed nu-
clear power plants during 1980. Operating statistics and data are pre-
sented for each plant that was in commercial operation * at the end of the
year and had suf ficient electrical generation for meaningful analyses.
The authority to operate Three Mile Island 2 (TMI-2) was suspended by the
Nuclear Regulatory Commission (NRC) on July 20, 1979. Ecwever, certain
data on TMI-2 are included in this report.

At the end of 1980, there were 70 plants licensed to operate - 68 in
commercial operation and 2 (Sales 2 and Sequoyah 1) in power ascension.
Three plants were shut down for an indefinite period, with no decision yet
made on future operation -- Dresden 1, Humboldt Bay, and TMI-2.

The commercial operating experience of 67 plants is reviewed. In-

cluded are data for 24 boiling-water-reactor (BWR) plarits, 42 pressurized-
water-reactor (PWR) plants, and Fort St. Vrain, a plant equipped with a
high-temperature gas-cooled reactor (HTUR). In comparison with the 1979

report (NUREG/CR-1496), Arkansas 2 and North Anna 2 have been added to the
list of plants reviewed.

2. POWER GENERATION

Electrical Outout for 1980

In 1980 the total not electrical output for 67 nuclear power plants
in commercial operation was 251.1 billion kilowatt hours, which is 11.0%
of the total electrical energy generated in the United States for the year
from all sources. However, the total not electrical energy output gener-
ated by nuclear power in 1980 represents a 0.3% decrease compared with the
output for 1979. The TMI-2 accident and the regulatory restrictions re-

| sulting therefrom continued to impact operations for plants during the
early part of 1980 and were a significant factor in the resulting decrease
in the total net electrical energy output generated in 1980 versus 1979
from nuclear power plants. Of the total not electrical energy output of

nuclear power plants in 1980, 63.0% was produced by PWRs, 36.7% by BWRs,
and 0.3% by the H1UR.

e
See Appendix A for definition.
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Plant Availability Factor for 1930

The average plant availability factor for all plants in 1980 was
65.9% for the 67 nuclear power plants in commercial operation. The aver-
age BWR and PWR availability factors for this period were 69.4 and 64.2%,
respectively. The HTUR had an availability factor of 53.6%.

,

j Plant Canacity Factors for 1980

j Individual plant capacity factors were calculated using maximum de-
pendable capacity (MDC)* and design electrical rating (DER),' both in

j megawatts electrical not (MWe not). The weighted average capacity fac-
tors for the 67 commercial nuclear power plants were 58.8% using MDC and

i 57.2% using DER. These values reflect the lower capacity factors of the
HTUR, which were 23.3% using MDC and 23.3% using DER. The combined
weighted average values for the BWR and PWR plants were 59.0% using MDC

! and 57.5% using DER.
i

3. PLANT OUTAGES
!

'
During 1980, the 24 operating BWRs experienced an average of 2677.8 h

of outage time compared with an average of 3309.0 h for the 42 operating
PWRs plus TMI-2. The percentage of forced outage time at BWRs was 17%
compared with 29% at PWRs. The primary cause of forced outages at BWRs -

and PWRs was equipment f ailure.
Refueling was the primary cause of scheduled outages at both BWRs and

'

PWRs. Regulatory restrictions and maintenance or testing accounted for
large percentages of the scheduled outage time at PWRs. Regulatory re-
strictions were a significant cause for a large percentage of scheduled
outages for PWRs as a result of continuing action taken with regard to

; certain aspects of the TMI-2 accident.

Fort St. Vrain, an HTUR, had an availability factor of 53.6%, having
experienced 24 forced outages and 2 scheduled outages for a total outage

i time of 4077.4 h.

4. REPORTABLE OCCURRENCES
|

| Licensee Event Reports

The 67 commercially operating plants covered in this report submitted
3394i Licensee Event Reports (LERs) during 1980, an increase of 520 over
the 2874 submitted in 1979. Of these, 1401 were from the 25 BWR plants,

{ 1917 were from the 41 PWR plants, and 76 were from the ringle HIUR.

*See Appendix A for definition.
iThis total includes LERs from Dresden 1, Humboldt Bay (BWRs), and

Three Mile Island 2 (a PWR). See Sect. I for more information on these
two plants,

i

.

,
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i Abnormal Occurrences

An abnormal occurrence is an incident or event that the NRC deter-
mines is significant from the standpoint of public' health or safety. Each
quarter, the NRC submits to the Congress a report listing any abnormal
occurrences for that period as required by Sect. 208 of the Energy Reor-
ganization Act of 1974. The report contains the date and place, nature
and probable consequences, cause or causes, and any action taken to pre-
vent recurrence of each abnormal occurrence.

During 1980, there were six abnormal occurrences reported for com-
mercial nuclear power plants. A summary of each of those occurrences is
given in this report. The titles and numbers assigned to these six ab-
normal occurrences are as follows:

A0 80-1 Occupational Overexposures to Skin and Extremities,

A0 80-2 Transient Initiated by Partial Loss of Power
A0 80-5 Loss of Decay Heat Removal Capability
A0 80-6 Failure of Control Rods to Insert Fully During a Scram
A0 80-7 Failure of Saltwater Cooling System
A0 80-9 Significant Flooding of Reactor Containment Building

5. FUEL PERFORMANCE

i

!

The NRC does not monitor every fuel failure that occurs in licensed

operating nuclear power plants. The approach taken is (1) to se t up op-
erating limits for radioactivity in the coolant (from fuel failures) that
are stringent enough to ensure that the dose limits specified in the Code
of Federal Regulations are not exceeded and (2) to monitor only those fuel
failures that are significant from the viewpoint of the number of fueli

rods that f ailed or those in which the f ailure is due to a new fuel fail-
ure mechanism. Periodically, meetings are held with the nuclear fuel ven-
dors to review the operating experience of their fuel. Operating reactors
typically have ~40,000 fuel rods, and the average fuel rod f ailure rate
during the last few years has been near or below 0.02% per cycle,1 exclud-
ing TMI-2. Fuel performance has continually improved, yet deviations from
the normal occur occasionally.

:

j Specific Fuel-Related Incidents a

i
f

There were six fuel-related incidents reported to the NRC in the Li-,

consee Event Reports involving leaking fuel elements and cladding degra-
dation; all are briefly described in this report.

.

1
I

!
;
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6. RADIATION EXPOSURE

Occusational Radiation Exoosure

Occupational radiation exposure data submitted to the NRC for workers
employed at commercial nuclear power plants indicate that 69.8% of the
total collective dose (man-roms) was incurred by contractor personnel at
BWRs compared with 66.6% at PWRs. At PWRs, the largest portion (43.6%) of
the collective dose (23,535 man-ress) was incurred by workers involved in
special maintenance, while at BWRs the largest portion (42.7%) of the col-
1ective dose (27,878 man-roms) was incurred by workers involved in routine
maintenance activities.

The average annual dose for individuals who received measurable expo-
sures was 0.67 roms, remaining less than 1 rem as it has every year since
1972.

The total collective dose at light-water reactors for 1980 (53,796
man-roms) increased considerably over last year's value (39,759 man-ress)
as it did the year before. Part of the increase could be due to modifica-
tions of Mark I toruses and the replacement of certain stainless steel
componenta at BWRs. Also, the activities required by NRC bulletins may
have caused an increase in the collective dose received by workers at sev-
eral plants.

Reference

1. F. Garzarolli, R. von Jan, and H. Steshle, "The Main Causes of Fuel
Element Failure in Water-Cooled Power Reactors," At. Energy Rev.
17(1), 31 (March 1979).

i
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NUQ EAR POWER PLANT OPERATING EXPERIENCE - 1980

G. T. May s R. D. Seagr en
J. A. Haried C. Kukielka

ABSIRACT

This report is the seventh in a series of reports issued
annually that summarizes the operating experience of nuclear
power plants in commercial operation in the United States.
Power generation statistics, plant outage s, reportable occur-,

rences, fuel element performance, and occupational radiation
exposure for each plant are presented and discussed, and sun-
mary highlights are given. The report includes 1980 data from
67 plants - 24 boiling-water-reactor plants, 42 pressurized-
water-reactor plants, and 1 high-temperature gas-cooled reac-
tor plant.

1. INTRODUCTION

This report sunmarizes the operating experience of 67 licensed an-
clear power plants during 1980. Operating statistics and data are pre-
sented for each plant that was in commercial operation at the end of the
year and had suf ficient electrical generation for meaningful analyses.
The authority to operate Three Mile Island 2 (TMI-2) was suspended by the
Nuclear Regulatory Canctssion (NRC) on July 20, 1979. However, certain
data on TMI-2 are included in this report.

At the end of 1980, there were 69 plants licensed to operate - 67 in
commercial operation and 2 (Salen 2 and Sequoyah 1) in power ascension.
Three plants were shut down for an indefinite period, with no decision yet
made on future operation - Dresden 1, Humboldt Bay, and TMI-2.

'

The commercial operating experience of 67 plants is reviewed. In-
cluded are data for 24 boiling-water-reactor (BWR) plants, 42 pressurized-
water-reactor (PWR) plants, and Fort St. Vrain, a plant equipped with a
high-temperature gas-cooled reactor (HTGR). In comparison with the 1979
report (NUREG/CR-1496), Arkansas 2 and North Anna 2 have been added to the

; list of plants reviewed. The plants included in this report are presented
in Table 1.1 together with the date when each plant began commercial op-
eration and the name of the nuclear steam-supply system (NSSS) manuf ac-
turer.

Operating statistics for each plant, such as plant availability and
capacity factors and the percent of scheduled and forced outages, are pre-
sented. Because the definitions of these terms vary somewhat within the
industry and government, a glossary of these definitions is presented in

! Appendix A. Also included in this report are sunmaries of Licensee Event
Reports (LERs), including abnormal occurrences, fuel performance, and oc-
cupational radiation exposures.

.
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8Table 1.1. Nuclear power plants in commercial operation - 12/31/80

Began
eactorPlant name Utility NSSS commercialty pe

,p,,,gg,,

Yankee-Rowe Yankee Atomic Electric Co. PWR W 7/61
Big Rock Point Consumers Power Co. BWR GE 3/63
San Onofre 1 Southern California Edison and San Diego PWR v 1/68

Gas & Electric Co.
Haddam Neck Connecticut Yankee Atcmic Power Co. PWR W 1/68
La Crosse Dairyland Power Cooperative BWR AC 11/69
Oyster Creek 1 Jersey Central Power & Light Co. BWR GE 12/69
Nine Mile Point Niagara Mohawk Power Corp. BWR GE 12/69
Ginna Rochester Gas & Electric Co. PWR W 7/70
Dresden 2 Commonwealth Edison Co. BWR GE 7/70
Point Beach 1 Wiscotsin Electric Power Co. and PWR W 12/70

Wisconsin-Michigan Power Co.

Robinson 2 Carolina Power and Light Co. PWR v 3/71
Millstone 1 Northeast Nuclear Energy Co. BWR GE 3/71
Monticello Northern States Power Co. BWR GE 6/71
Dresden 3 Commonwealth Edison Co. BWR GE 11/71
Palisades Consumers Power Co. PWR CE 12/71
Point Beach 2 Wisconsin Electric Poeer Co. and PWR W 10/72

Wisconsin-Michigan Power Co.

Vermont Yankee Vermont Yankee Nuclear Power Corp. BWR GE 11/72
Pilgrim 1 Boston Edison Co. BWR GE 12/72
Surry 1 Virginia Electric & Power Co. PWR W 12/72
Turkey Point 3 Florida Power & Light Co. PWR W 12/72
Maine Yankee Maine Yankee Atomic Power Corp. PWR CE 12/72
Quad Cities 1 Commonwealth Edison Co. and Iown- BWR GE 2/73

Illinois Gas & Electric Co.
Quad Cities 2 Commonwealth Edison Co. and luva- BWR GE 3/73

111&nois Gas & Electric Co.
Surry 2 Virginia Electric & Power Co. PWR v 5/73
Oconee 1 Duke Power Co. PWR BW 7/73
Indian Point 2 Consolidated Edison Co. PWR W 8/73
Turkey Point 4 Florida Power & Light Co. PWR W 9/73
Fort Calhoun 1 Omaha Public Power District PWR CE 9/73
Prairie Island 1 Northern States Power Co. PrR W 12/73
Zion 1 Cormonwealth Edison Co. PWR W 12/73
Kewaunee Wisconsin Public Service Corp. PWR W 6/74
Peach Botton 2 Philadelphia Electric Co. BWR GE 7/74
Cooper Station Nebraska Public Power District BWR GE 7/74
Browns Ferry 1 Tennessee Valley Authority BWR GE 8/74
Oconee 2 Duke Power Co. PWR BW 9/74
Three Mile Island 1 Metropolitan Edison Co. PWR BW 9/74
Zion 2 Commonwealth Edison Co. PWR W 9/74
Oconee 3 Duke Power Co. PW R BW 12/74

Arkansa s 1 Arkansa s Power & Light Co. PWR BW 12/74

Prairie Island 2 Northern States Power Co. PWR W 12/74

Peach Bottom 3 Philadelphia Electric Co. BWR GE 12/74

Duane Arnold Iows Electric Light & Power Co. BWR GE 2/75
Brown s Fe r ry 2 Tennessee Valley Authority BWR GE 3/75
Rancho Seco Sacramento Municipal Utility District PWR BW 4/75
Calvert Cliffs 1 Baltimore Gas & Electric Co. PWR CE $/75

FitzPatrick Power Authority of New York BWR GE 7/75

Cook Indiana & Michigan Power Co. PWR W 8/75
Brunswick 2 Carolina Power & Light Co. BWR GE 11/75

Hatch 1 Georgie Power Co. BWR GE 12/75

Millstone 2 Northeas Nuclear Energy Co. PWR CE 12/75

Trojan Portland General Electric Co. PWR v 5/76

Indian Point 3 Power Authority of New York PWR W 8/76

Beaver Valley 1 Duque sne Light Co. PWR W 10/76

St. Lucie 1 Florida Power & Light Co. PWR CE 12/76
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Table 1.1 (continued)

Plant name Utility NSSS com e cial
#

operation

Browns Ferry 3 Tennessee Valley Authority BWR GE 3/77
Crystal River 3 Florida Power Corp. PWR BW 3/77Brunswick 1 Carolina Power & Light Co. BWR GE 3/77
Calvert Cliffs 2 Baltimore Gas & Electric Co. PWR CE 4/77Salen 1 Public Service Electric & Gas Co. LWR W 6/77Davis-Besse 1 Toledo Edison Co. PWR BW 11/77
Farley 1 Alabama Power Co. PWR W 12/77Cook 2 Indiana & Michigan Power Co. PWR W 3/78
North Anna 1 Virginia Electric & Power Co. PWR W 6/78
Fort St. Vrain Public Service Co. of Colorado H7UR GA 7/79Hatch 2 Georgia Power Co. BWR GE 9/79Arkansas 2 Arkansas Power & Light Co. PWR CE 3/80North Anna 2 Virginia Electric & Power Co. PWR W 12/80

"Does not include Three Mile Island 2 because its license was suspended ef fective
July 20,1979 (see Vol. 44, No. 149, p. 45271 of the Federal Register) . However, the TMI-2
operational experience for 1980 is reviewed elsewhere in this report. Dresden 1 (shut down
10/31/78) and uumboldt Bay (shut down 7/2/76) are not listed Igcause they have been shut
down, and no decision has yet been made on future operation.

Abbreviations of nuclear steam-supply system manuf acturers:

AC - Allis-Chalmers Mfi,. Co. GA - General Atomic Co.
BW - Babcock & Wilcox Co. GE - General Electric Co.
CE - Combustion Engineering, Inc. W - Westinghouse Electric Corp.

This report was prepared for the NRC by the Nuclear Safety Informa-
tion Center at Oak Ridge National Laboratory under Interagency Agreement
DOE No. 40-547-75, SOIN No. 80-81-007. The primary sources of information
used in preparing this report were the Licensee's Operating Reports, LERs,
Special Reports, and the NRC's Operating Unita Status Report (the monthly
" Gray Book") . These reports may be reviewed at the NRC Public Document
Room, loca ted at 1717 H Street, N.W. , Washington, D.C. Documents pertain-
ing to specific plants are aise available at public document rooms located
in the vicinity of each plant.

.

__



. . .. . ..
- .. . ..

2-1

2. POWER GENERATION

2.1 Introduction

|

Tables 2.1-2.3 sammarize the plant availability * and net electrical
capacity factors * for the BWRs, PWRs, and HIGR, respectively, for 1980.
Table 2.4 is a composite of the BWR and PWR power generation statistics
for 1980. Similar information has been reported for the years 1973-1979
for the BWRs and PWRs.1-8 This report also contains information on Fort
St. Vrain, the only commercial HTGR plant in operation in the United
States.

2.2 Electrical Outout for 1980

In 1980 the total not electrical output for 67 nuclear power plants
in commercial operation was 251.1 billion kilowatt hours, which is 11.0%
of the total electrical energy generated in the United States for the year
from all sources.' However, the total not electrical energy output gen-
ersted by nuclear power in 1980 represents a 0.3% decrease in comparison
with the output for 1979. The TMI-2 accident and the regulatory restric-
tions resulting therefrom continued to impact operations for plants during
the early part of 1980 and were significant f actors in the resulting de-
crease in the total not electrical energy output generated in 1980 versus
1979 from nuclear power plants. Of the total not electrical energy output
of nuclear power plants in 1980, 63.0% was produced by PWRs, 36.7% by
PWRs, and 0.3% by the HIUR.

2.3 Plant Availability Factors for 1980

The average plant availability factor for all plants in 1980 was
65.9% for the 67 nuclear power plants in commercial operation. The aver-
age BWR and PWR availability factors for this period were 69.4 and 64.2%,
respectively. The HTUR had an availability factor of 53.6%.

The BWR availability factors range from 35.2 for Brunswick 2 to 93.3%
for Dresden 2. The BWR reactors had availability factors of less than 50%
while 13 reported availability factors of 70% or greater. Brunswick 2 and
Oyster Creek had availability factors of 35.2 and 41.7%, respectively,

j resulting mainly from extended refueling and maintenance outages.
The PWR availability factors ranged from 0 for Three Mile Island 1

(TMI-1) to 96% for Calvert Cliffs 2. Eight PWR units had availability
factors of less than 50% while 21 units had availability factors of 70%
or greater. Three Mile Island 1 remained shut down by NRC order due to
the accident at TMI-2. Beaver Valley 1 had an availability factor of
6.8%, resulting from extensive equipment modifications required by NRC

*See Appendix A for definition.
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Table 2.1. BWR power generation statistics for 1980 (24 plants)

De sign Plant Pl ant capacity factorElectrical ,
** * * *** * I "" '8'BWR plants output
capacity factor (years)

* **
(NWe not) (%) Using NDC Using design NWe

Big Rock Point 72 405,450 78.9 71.5 64.1 18.1
Browns Ferry 1 1,065 6,061,849 72.6 64.8 64.8 7.2
Browns Ferry 2 1,065 5,618,838 69.2 60.1 60.1 6.3 I

Browns Ferry 3 1,065 6,936,550 79.1 74.1 74.1 4.3
Brunswick 1 821 3,939,624 68.9 56.8 54.6 4.1
Brunswick 2 821 1,864,957 35.2 26.9 25.9 5.7
Cooper Station 778 3,788,053 71.1 56.4 55.4 6.6
Dresden 2 794 4,580,887 93.3 67.6 65.7 10.7
Dresden 3 794 4,329,608 71.8 63.8 62.1 9.4
Duane Arnold 538 2,796,975 73.5 61.8 59.7 6.6
FitzPatrick 821 4,334,505 70.2 60,1 60.1 5.9
Hatch 1 786 4,790,546 81.7 71.4 70.2 6.1 $*

''Hatch 2 784 3,644,977 60.0 53.7 52.9 2.3
La Crosse 50 214,545 68.6 50.9 48.8 12.7
Millstone 1 660 3,390,215 69.0 59.0 58.5 10.1 i

Monticello $45 3.453,799 78.3 73.4 72.1 9.8
Nine Mile Point 620 4,537,788 92.2 84.7 83.3 11.1
Oyster Creek 650 1,957,645 41.7 35.9 34.3 11.3
Peach Botton 2 1,065 4,343,879 51.6 47.1 46.4 6.9
Peach Bottom 3 1,065 7,233,843 80.7 79.6 77.3 6.3
Pilgrim 1 655 3,044,484 56.4 51.7 52.9 8.5
Quad Cities 1 789 3,441,743 66.5 51.0 49.7 8.7
Quad Cities 2 789 3,614,427 62.5 53.5 52.2 8.6
Vermont Yankee 514 2,979,214 71.4 67.3 66.3 8.3

Total 17,606 91,304,401

Average 734 3,804,350 69.4 60.1 58.9 8.2

Weighted 60.1 59.1
3

average

Computed f rom date of first electrical generation through December 31, 1980.
b
Averages weighted by the design electrical capacity.

_ _ _ _ _ _ _ _ _ _ _ _ _ -
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Table 2.2. PWR power generation statistics for 1980 (42 plants)

Design an an caPacHy factor
Electrical ,

** * *** * I ** '8'PWR plants output
capacity factor (years)* "**

1 (MWe net) (%) Using MDC Using design MW(e)

Arkansas 1 850 3,781,602 63.7 51.5 50.6 6.43Arkansas 2 912 3,647,197 74.0 63.0 59.3 0.8
Beaver Valley 1 852 300,775 6.8 4.2 4.0 4.6
Calvert Cliffs 1 845 4,533,957 72.3 63.7 61.1 6.0 '

*

Calvert Cliffs 2 84 5 6,412,954 96.0 88.5 88.4 4.1
Cook 1 1,054 6,461,827 73.7 70.5 69.8 5.9
Cook 2 1,100 6,691,753 74.4 70.4 69.3 2.8
Crystal River 3 825 3,353,930 53.1 48.8 46.3 3.9

! Davis-Besse 1 906 2,093,923 36.2 26.8 26.3 3.3
| Farley 1 829 4,603,742 69.6 65.2 63.2 3.4 y
| Fort Calhoun 457 2,010,662 60.4 49.2 49.2 7.4 *

Ginna 470 3,093,997 76.0 74.9 74.9 11.1
Haddam Neck 575 3,562,845 75.0 73.1 69.9 13.4
Indian Point 2 873 4,264,224 64.8 56.7 55.6 7.5
Indian Point 3 965 3,070,723 53.2 36.2 36.2 4.7,

Kewannee 535 3,631,892 82.1 79.2 77.3 6.7"

r

; Maine Yankee 825 4,404,138 72.2 61.9 60.8 8.1
] Millstone 2 870 4,881,788 69.2 64.3 63.9 5.1

North Anna 1 907 5,631,557 86.5 75.4 70.7 2.1
#

North Anna 2 907 349,644 95.5 90.1 89.2 (0.1
Oconee 1 887 5,116,510 75.6 67.7 65.7 7.7

j Oconee 2 887 3,878,808 61.5 51.3 49.8 7.1
! Oconee 3 887 5,217,839 73.1 69.1 67.0 6.3

Palisades 805 2,379,529 42.9 42.7 33.7 9.0
Point Beach 1 497 2,477,108 78.6 57.0 56.7 10.2

| Point Beach 2 497 3,588,294 86.4 82.5 82.5 8.4
Prairie Island 1 53 0 3,106,335 78.2 70.3 66.7 7.1

|
Prairie Island 2 530 3,469,271 81.6 79.0 74.5 6.0

i
|

!
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Table 2.2 (continued)

Design Plant Plant capacity factorElectrical** # ** ava a Y (%) ant agePWR plants output
capacity * # I'***[MWh(e) net](MWe net] (%) Using MDC Using design MWe

Rancho Seco 918 4,415,236 60.4 57.6 54.8 6.2
Robinson 2 700 3,211,350 62.2 55.0 52.2 10.3
Salem 1 1,090 5,684,438 69.2 60.0 59.4 4.0
San Onofre 1 436 816,678 22.3 21.3 21.3 13.5
St. Lucie 1 802 5,199,590 77.5 76.2 73.8 4.7
Surry 1 822 2,473,025 44.9 36.3 34.3 8.5
Snrry 2 822 2,241,883 35.8 32.9 31.0 7.8

ThreeNilg 819 0 0.0 0.0 0.0 6.5
Island 1

Trojan 1,130 6,073,440 72.5 64.0 61.2 5.0
Turkey Point 3 693 4,387,391 77.6 77.3 72.1 8.2 y
Turkey Point 4 693 3,854,024 69.5 67.9 63.3 7.5 1Yankee-Rowe 175 291,967 22.0 19.0 19.0 20.1
Zion 1 1,040 6,514,861 81.6 71.3 71.3 7.5
Zion 2 1,040 5,278,833 66.7 57.8 57.8 7.0

Total 33,102 156,459,540

Average 788 3,725,227 64.2 57.9 56.5 6.8 '|
Weighted, 58.4 56.6
average

#Computed from dr.te of first electrical generation through December 31, 1980.

Data given are for the period March 26, 1980 (date when commercial operation began), through Decem-
ber 31, 1980,

t#
Data given are for the period December 14, 1980 (date when commercial operation began), through

December 31, 1980.

TMI-1 remained shut down during 1980 due to continuation of an NRC regulatory restraint order.
#Averages weighted by the design electrical capacity.

s

___________ _ __ _ ____ _ _
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Table 2.3. ITIUR power generation statistics for 1980 (1 plant)

Design Plant Plant capacity factorElectrical
* ** * ** *** * I "" "I'HIUR plant output
capacity factor (years)* **(We not] (%) Using MDC Using design Me

b
Fort St. Vrain 330 675,717 53.6 23.3 23.3 4.1

" Computed from date of first electrical generation through December 31, 1980.
b
Fort St. Vrain is currently restricted to an electrical generating capacity of 231 We not

pending resolution of in-core temperature fluctuations.

I

_ _ _ -
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Table 2.4. Composite of BWR and PWR power generation statistics for 1980

Design Plant Plant capacity factor
Electrical

* * ** ** *** * *I "" '8'
Plants output - (years)capacity factor

* "*
| (NWe net) (%) Using MDC Using design NWe

24 BWRs 17,606 91,304,401 69.4 60.1 (60.1)" 58.9 (59.1)"" 8.2

42 PWRs 33,102 156,459,540 64.2 57.9 (58.4)" 56.5 (56.6) 6.8
"

Total 50,708 247,763,940 4
Average 760 3,697,969

i
'

Weighted average 66.1 58.7 57.4 7.3
by plant

59.0 57.5Weighted average
by design elec-
trical capacity

" Average weighted by design electrical capacity.

.
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Bulletins 79-02 and 79-14. Yankee-Rowe had an availability of 22%, which
resulted mainly from turbine rotor repair and TMI-related modifications.

A refueling outage and major repairs of the steam generators were respons-
ible for San Onofre's availability factor of 22.3%. Completion of the
steam generator repair on Surry 2, seismic modifications of pipe re-
straints, ref ueling, and maintenance outages accounted for Surry 2's
availability of 35.8%. An availability factor of 36.2% at Davis-Besse 1
was primarily caused by maintenance, ref ueling, TWI modifications, and
repair of a main coolant punp. Palisades had an availability of 42.9%,
which resulted from seismic modifications to pipe hangers and TMI-related
modifications. Surry 1 had an availability of 44.9%, resulting from seis-
mic modifications to pipe hangers and both turbine and steam generator
repair.

Arkansas Nuclear One Unit 2 and North Anna 2 began commercial op-
eration in 1980. Arkansas Nuclear One Unit 2 began commercial operation
on March 20 and had an availability of 74.0%. North Anna 2 began com-
mercial operation on December 14 and had an availability of 95.5%.

2.4 Plant Canacity Factors for 1980

Individual plant ca
pendable capacity (MDC)*pacity factors were calculated using maximum de-and design electrical rating (DER),* both in
megawatts electrical net (MWe net) . The weightedi average capacity fac-
tors for the 67 commercial nuclear power plants were 58.8% using MDC and
57.2% using DER. These value s reflect the lower capacity factors of the
HTGR which were 23.3% using MDC and 23.3% using DER. The combined
weighted average values for the BWR and PWR plants were 59.0% using MDC
and 57.5% using DER.

The weighted average capacity factors for the 24 BWRs were 60.1 and
59.1% using MDC and DER, respectively. The MDC capacity factors varied
from 26.9 to 84.7%; the DER capacity factors ranged from 25.9 to 83.3%.
Five BWRs had capacity factors below 50% using DER while five were above
70%.

The weighted average capacity factors for the 42 PWRs were 58.4 and
56.6% using MDC and DER, respectively. The MDC capacity factors varied
from 0 to 90.1%; the DER capacity factors ranged from 0 to 89.2%. Eleven
PWRs and MDC capacity f actors were below 50% while 14 were above 70%.
Using DER,12 PWRs had capacity factors below 50% while 14 were above 70%.

Power generation information for 1980 is sunnarized in Tables 2.1-2.4.

More detailed information on individual plants is presented in Appendix B.
Tables 2.5-2.8 give the distributions of availability and capacity factors
as a function of age. Availability and capacity factor distributions are
given in Table 2.9.

e
See Appendix A for definition.

iThe weighting of the average capacity factor is based on plant size
in terms of design electrical capacity.

1

~+ - - - - - _ _ ___m
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Table 2.5. BWR plant availability and
capacity f actors as a function of

#plant age for 1980

A''''8' ''#*8'Plant age Number of
availabi ity capacigygroup planss in

factor factor(years) age group
(%) (5)

0-0.9 0
1-1.9 0
2-2.9 1 60.0 52.9
3-3.9 0
4-4.9 2 74.6 65.6
5-5.9 2 52.7 43.0
6-6.9 6 70.5 61.6
7-7.9 1 72.6 64.8
8-8.9 4 63.9 54.3
9-9.9 2 74.4 66.2

10-10.9 2 82.3 62.4
11-11.9 2 66.3 58.2
12-16.9 1 68.6 48.8
17+ 1 78.9 64.1

#
Based on design electrical rating (DER),

megawatts electrical.

Average weighted by design electrical
capacity.

Table 2.6. PWR plant availability and
capacity factors as a fangtlon of

plant age for 1980

^'''*8' '''*8'Plant age Number of
factor { y factoh

a capacityavagroup plants in
(years) age group gg) gg)

#0-0.9 2 84.7 74.3
1-1.9 0
2-2.9 2 79.9 69.9
3-3.9 3 52.5 44.7
4-4.9 5 60.6 52.0
5-5.9 3 72.0 64.9
6-6.9 7 59.9 53.0
7-7.9 9 66.6 57.1
8-8.9 4 64.1 59.7
9-9.9 1 42.9 33.7

10-10.9 2 69.0 54.2
11-11.9 1 76.0 74.9
12-16.9 2 52.3 48.9
17-20.0 1 22.0 19.0

#Based on design electrical rating (DE2).
| megawatts electrical.

bAverage weighted by design electrical
capacity.

# Includes Arkansas Nuclear One Unit 2,
which began commercial operation March 26,
1980, and North Anna 2. which began commercial
operation on December 14, 1980.
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Table 2.7. HTUR plant availability and
capacity factors as a fungtion of

plant age for 1980

Plant age Number of verage Average
availability capacitygroup plants in

factor factor(years) age group
(%) (%)

4.1 1 53.6 23.3

" Based on design electrical rating (DER),
megawatts electrical.

Table 2.8. Composite of BWR and PWR plant
availability and capacity factors as

a function of plant age for 1980"

Average AveragePlant age Nanber of
availability capacitygroup plants in

factor factor(years) age group
(%) (%)

0-0.9 2 87.4 74.3
1-1.9 0

| 2-2.9 3 73.2 64.2
3-3.9 3 52.5 44.7
4-4.9 7 64.6 55.9
5-5.9 5 64.3 56.1
6-6.9 13 64.8 57.0
7-7.9 10 67.2 57.9
8-8.9 8 64.0 57.0
9-9.9 3 63.9 45.4

10-10.9 4 76.7 58.3
11-11.9 3 69.5 63.8
12-16.9 3 57.6 48.9
17+ 2 50.4 41.5

l

" Based on design electrical rating (DER),
megawatts electrical.

.-
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Table 2.9. Distribution of BWR and PWR plant availability
and plant capacity factors for 1980a

|

Number of plants

BWRs PWRs Total

Plants with availability
factors (in percent) of

90 and over 2 2 4

80-90 2 5 7

7010 9 14 23

6010 7 11 18

50-60 2 2 4

Less than 50 2 8 10

Total 24 42 66
Average availability 69.4 64.2 66.1
factors, %

Plants with capacity factors
(in percent) using MDC of

90 and over 0 1 1

80-90 1 2 3

7010 5 11 16

60-70 7 10 17
50-60 8 7 15
Less than 50 3 11 14

Total 24 42 66
60.1 57.9 58.7

Average capacity f actors 3)using MDC, % (weighted % (60.1) (58.4) (59.0)

Plants with capacity factors
(in percent) using DER of -

90 and over 0 0 0'

80-90 1 3 4

70-80 4 7 11

60-70 7 12 19

50-60 7 8 15

Less than 50 5 12 17

Total 24 42 66 -

! Average capacity factors 3 58.9 56.5 57.4
using DER, % (weighted % ) (59.1) (56.6) (57.5)

"See Table 2.3 for data on the one HIUR in the United
States.

bAverages weighted by the design electrical capacity.
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3. PLANT OUTAGES

3.1 Introduction

_.

A review of the plant outages that occurred during 1980 provides a
means of assessing the nature, number, and extent of the operating prob-
less experienced at nuclear power plants during the year as well as the
principal systems and components involved. The data for this review were
obtained from the data submitted by the licensees for the NRC's monthly
publication, Cperating Units Status Report.

In a few cases, the outage type was classified differently than re-
ported by the licenses. For example, where appropriate and suf ficient
information was evallable, major outages we. e subdivided to reflect more
accurately the true nature of the work performed during the outage. Al so,
the forced extension of a scheduled outage * was generally reclassified by
the NRC staff as a forced outage.* In a few cases, work that had been
scheduled for later in the year was rescheduled so it conid be performed
during an unexpected forced outage. These cases were classified as sched-
uled outages. Refueling of the reactor was also classified as a scheduled
outage.

The tables in this chapter present plant outage data only for the 66
light-water-reactor (LWR) plants commercially operable in 1980 plus TMI-2. ,

The outage experience for the single HIGR is sammarized in Sect. 3.5.4, i
and details may be readily obtained from the data sheets in Appendix B. '

Data sheets for all the plants considered are contained in Appendix B.
When the outage data are reviewed, note that there are significant dif-
ferences in nuclear plant designs, even between plants of a given type;
therefore, care shon1d be used in interpreting the data.

3.2 Plant Ontane Statistics

There were 787 outage s, requiring 210,633.2 h of shutdown time, re-
ported by the 68 nuclear power plants in commercial operation during 1980.
The 67 LWR plants accounted for 761 outages, requiring 206,555.8 h an
average of 35.1% for the year. Forced outage time for the LWRs averaged
9.2%, and scheduled outage time averaged 25.9%. The average total unit
availability for the 67 LWRs was 64.9%.

Table 3.1 presents the 1980 performance data for BWRs and lists the
systems and components involved in the major outages [i.e., outages last-
ing 5 d (120 h) or longer). Table 3.2 presents similar information for
PWRs. Seventeen major outages at BWRs involved the reactor coolant sys-
tems. Thirty-seven major outages at PWRs involved the steam and power
conversion tystaa.

'See Appendix A for definition.
.
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Table 3.2 (coottamed)

- es

$ I" "

1 1 : ; a *- =
a a 2 2 *e ~ ~
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a

: : : :
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, , e e j
- a 2 2 :e o- e

1 1 - - a1 g
1 3 :
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1 : : i
. . -

i - ~. . e e
- e . : : : ! e e : 3 :: a a : : : : e
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Summary of perferesere data

pereaet of year operetteest 300 100 800 800 100 t00 100 800 100 800 100 30s 100 0 0 100 800 100 t00 100 800
Perees.t of year in commereist 100 100 100 t00 100 100 100 100 800 300 100 300 100 0 0 100 100 100 800 t00 100
operst fee

Schedshe estages durtes com-
mercist operettee

meurs 3601.1 4549.0 1994.8 498.1 1732.8 1569.2 2873.0 8452.9 2342.8 26 t2.4 1478.0 4570.9 5542.7 8784.0 8784.0 1740.9 1554.8 2669.5 424.3 480.0 2244.5 100354.5
Pereste 34.2 51.8 22.7 5.7 39.7 17.9 32.7 21.1 26.7 29.8 36.8 52.0 63.4 100.0 100.0 19.8 17.7 10.4 4.8 5.5 25.6 37.1

Forced estages dortag er amer-
etal operettee

meurs 765.4 447.8 42.3 378.9 184.t 45.0 606.7 1443.3 M3.8 3509.4 501.5 445.0 800.9 677.3 409.8 17.9 6425.4 1835.6 677.6 43935.4
Percett S.7 5.3 0.5 4.2 2.8 0.5 6.9 14.7 4.1 40.0 5.7 5.8 1.2 7.7 4.7 0.2 73.2 12.9 7.7 7. 8

Tott! estage time earles com-
moretti operettee

meurs 2%6.5 50'6.8 2041.1 A70.0 3916.9 1614.2 3479.7 33t6.2 2705.9 6122.4 1979.5 5015.9 5643.6 07s4.0 8784.0 2414.2 1968.6 2647.4 6849.9 1635.6 2922.4 142299.4
Perent 26.9 57.1 23.2 9.9 21.8 18.4 39.6 37.8 30.8 49.s 22.5 57.1 64.3 100.0 100.0 27.9 22.4 30.6 78.0 34.4 23.3 24.2

Unit ewetlability to esmeer-
etal operettee

Percent 73.t 42.9 70.6 e6.4 78.2 S t.6 60.4 62.2 49.2 22.3 77.5 44.9 35.8 0.0 0.0 72.5 77.6 49.5 22.0 41.6 64.7

Systems and compemente caustaa enjer omtanes (flaures tedicate number
,

of outenee lastina 5 d er lemmer)
Feet tempoettee er replace- 1 3 3 8 3 3 3 3 3 3 3 t t I t 31
meat

taptement requiremente of pac 3 I I I 2 3 1 If

stram a:ed peuer eseverstee i 2 2 8 2 8 8 2 I I I 2 2 1 2 1 37
e yctem

teatrumentettee eed eestrete 2
Beseter eesteet 3 1 1 l 12
11ectria peser I 6
And!!ary unter systems

1 2
Audit.ity procese systems

t 3

Restenered eefety features t 7

Centril rede 0
Otter

g 1 3
Mais sneerster 3

._ o
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3.3 Tynes of Outanes at LWRs

The data on forced and scheduled outages at BWRs and PWRs for plants
in commercial operation in 1980 are summarized in Table 3.3. The average
number of forced outages was 8.6 per plant, with each outage averaging
94.2 h. The average number of scheduled outages was 2.7 per plant, with
each one averaging 841.9 h (compared with 635 h in 1979 an increase of
33%). On the average, each plant experienced 11.4 outage s, totaling

270.4 h.

3.4 Proximate Causes of Plant Outanes at LWRs

Plant outages at LWRs and their proximate causes are summarized in
Table 3.4. Each outage cause was determined by the NRC staf f to be in one
of the following eight categories: (1) refueling (scheduled), (2) equip-
ment f ailure (forced), (3) maintenance or test (primarily scheduled),
(4) operational error (forced), (5) regulatory restriction (forced and
scheduled), (6) administrativo (forced and scheduled), (7) training and

i licensing (scheduled), and (8) other. The operational error category in-
cludes any plant personnel errors that caused a forced outage. Scheduled
refuelings required the most outag time of all causes - 92,754.2 h (495).
Equipment f ailures (forced) account d for 43,201.6 h (21%) of total out-
age time. Regulatory restrictions forced and scheduled) accounted for
32,811.5 h (16%) of total outage ti.e. This is a significant decrease

! from that accanulated in 1979 when 53,989 h (28%) of total outage time
was for regulatory restrictions.

Although the number of LWR plants considered in this review increased
by 2 (3%) from 1979 to 1980, the total outage time increased by 24,948.8 h
(13%).

Table 3.5 lists the ratio of outage hourc for various causes to 100 h
of commercial operation. These numbers may also be considered as the per-

| cent of time expended for each cause. In 1980, 24 BWRs were commercially
I operable 100% of the year (8784 h); therefore, the total number of operat-

ing hours considered for BWRs was 210,816 h. For the PWRs, 41 units were

|
commercially operable all year, one unit was commercially operable 77% of
the year (6744 h), and one unit was commercially operable 5% of the year
(432 h), giving a total of 367,320 h of operation for the PWRs. The table
indicates that PWRs (as a class) accumulated a larger percentage of outage
time than did BWRs for all causes except operational error, other, and
refueling.

. - _ . . - - - - - _ . _ - - -
-
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Table 3.3. Summary of BWR and PWR nuclear power
plant outages by type for 1980

p Forced outage s Scheduled outage s Total outage s
(number of plants)

Number of Outage duration Number of Outage duration Number of Outage duration
events (h) events (h) events (h)

BWR plants (24) 207 12,320.5 83 51,945.9 290 64,266.4

Average por BWR plant 8.6 513.4 3.5 2,164.4 12.1 2,677.8

Average outage duration per 59.7 618.4 221.3
BWR plant u

1PWR plants (43) 372 41,935.1 99 100,354.3 471 142,289.4 *

Average per PWR plant 8.7 975.2 2.3 2,333.8 11.0 3,309.0

Average outage duration per 112.1 1,014.7 300.8
PWR plant

All plants (67) 579 54,255.6 182 152,300.2 761 206,555.8

Average per plant 8.6 809.8 2.7 2,273.1 11.4 3,082.9

Average outage duration per 94.2 841.9 270.4
plant

.
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| Table 3.4. Proximate causes of outageg of
light-water-reactor units during 1980i

!

D| BWRs PWRs All plants

* * " * Number of Number of Number of Total outageOutage hours Outage hours,, , , ses has

Forced outages
Equipment 158 9,635.6 254 33,566.0 412 (49) 43,201.6 (21)
failure

Ma intenance 25 1,497.1 35 5,762.1 60 (7) 7,259.2 (4)
or test

Regulatory 2 213.7 2 (<1) 213.7 (<1)
restrictions

Operational 23 4 87 .2 56 584.3 79 (9) 1,071.5 (<1) w
error 4

Administrative 3 153.4 3 (<1) 153.4 (<1)
Other 18 700.6 43 1,655.6 61 (7) 2,356.2 (1)

Scheduled outages
Maintenance or 29 '2,405.2 60 16,297.3 89 (11) 18,702.5 (9)
test

Re f ueling 20 44,930.3 30 47,823.9 50 (6) 92,754.2 (45)
Regulatory 34 2,515.3 28 30,082.5 62 (7) 32,597.8 (16)
restrictions

Administrative 1 160.5 3 391.6 4 (<1) 552.1 (<1)
Equipment 6 395.7 8 5,277.0 14 (2) 5,672.7 (3)
failure

Other 4 1,538.9 3 482.0 7 (1) 2,020.9 (1)

Total 318 64,266.4 525 142,289.4 843 (100) 206,555.8 (100)

"There may be multiple causes for one event.

Numbers in parentheses represent percentages of total.

_
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Table 3.5. BWR and PWR outage
ratios (outage hours per
100 h of commercial

operation)

Type of
plant

,

BWR PWR

Refueling 21.3 13.0
Equipment f ailure 4.8 10.6
Naintenance or test 1.9 6.0'

Regulatory restriction 1.2 8.3
Operational error 0.2 0.2
Administrative 0.1 0.2
Other 1.1 0.6

Total 30.6 38.9

3.5 Systems and Components Associated with

Plant Outanes at LWRs

Graphic representations of plant outages are shown in Tables 3.6 and
3.7. These tables classify outages by type and identify the system, com-
ponent, plant, and cause. Outage duration in hours and the percent of the
total outage time are listed for major groupings. The system and compo-
nent classifications used in these tables are listed in Appendix B.

The first four columns in each table are interrelated; for example,
Table 3.6 shows that the Vermont Yankee plant accounted for 946.8 h (1%)
of the forced outage time associated with valves, pumps, pipes, I&C, heat
exchangers, or various other components in the reactor coolant system
(RCS). The last column in Table 3.6, " Outage cause," relates only to the
first column, " Outage type," and indica tes, for example, that equipment
failures accounted for 9,635.6 h of forced outage time experienced by all
BWRs. This also represents 15% of the total outage time experienced by
all BWRs.

Because of the fundamental differences between BWRs and PWRs, they
are discussed separately below.

,

3.5.1 Boilina-water reactors !

|
,

Forced outanes. Forced outages accounted for 19% of the total outage
time at BWRs in 1980. Equipment failures accounted for 15% of the time

|while maintenance and testing accounted for 2%, other causes accounted for
*
.

- - - - - - - - - - . , , . , . . - . . _ , , _ .
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Table 3.6 tolling-water-reactor plant aatages la 198(f

Outage Associated Associated Plant s Outage
ty pe sy st em comporent effected cause

946.8 h Vermont Yankee 21I"*
878.9 h Hatch ! 11

3.968.4 h 31 768.3 h Ve rlas 11
663.9 h Peach Bottom 3 11

Reactor Pumps 600.8 h La Crosse 11
coolant ~ 1. 568. 5 h 21 548.3 h Montleello 11

417.2 h Daane Arnold II
945.9 h Pipes 21 263.4 h Browns Ferry I ( 11
6 5 4.1 h 14C 11 219.3 h Bruaswick 2 (11

I *217. 3 h Heat exchanaers ( 11 *

186.9 h Quad Cities 2 ( 11 Equipment
5.874.0 h 91 523.0 h Various ( 11 184.7 h Oyster Creek ( 11 fatture

380.4 h Turbines (11 496.1 h Various II
Forced Steam and 324.9 h Heat exchangers ( 11 484.7 h Match ! 11
ma tsge s power 230.5 h Valves ( 11 392.1 h Ratch 2 11

conversica 217.4 h Generators ( 11 245.2 h Dresden 2 ( 11
672.4 h Varias !! 106.3 h Browne Ferry 1 (!!

1.825.6 h 31 101.2 h Pilarte I ( 11

755.4 h Con & actors - II 417.9 h Browne Ferry 3 II
Electric 430.0 h Transf orme rs 11 351.7 h Nine Mile Point ( 11

power 215.2 h Circuit closures ( 11 236.7 h snanswick 1 ( 11
142.6 h Generators ( 11 169.6 h Peach Bottee 3 ( 11
134.4 h Va riou s ( 11 143.9 h Fit aPet rick ( 11

1.677.6 h 31 357.8 h Va riou e (11 9.635.6 h 151

Engineered
saf et y 346.5 h Pumps (11 493.3 h Browns Ferry 2 . 11 Maintenance and

features 197.7 h Valves ( 11 486.7 h Va r t es 11 testing
950 h 11+ 435.8 h Va r t m s 11 1.497.1 h 21

14C 687.9 h 14C 11 214.1 h drunswick 2 ( 11 Ot he r
912.1 h 11 224.2 h Va riou s (11 698.0 h Various 11 700.6 h 11

Va r t aa e Operator error

12.320.5 h 191 1.05t.2 h 11 + 1.051.2 h Varimas 11 1.051.2 h Vartaas 11 487.2 h II

4.808.5 h trusevick 2 81

4.641.0 h Oyster Creek 71

3.442.7 h Peach Bottom 2 51

3.256.6 h Filgria 51

2.683.1 h Quad Cities 1 41

2.645.8 h Quad Cities 2 41
Rael elements 2.309.0 h FitsPetrick 41

2.270.9 h Cooper 41

2.158.0 h Dresden 3 31

2.132.7 h Milletone 1 31

1.888.1 h Brovas Ferry 1 31
Reactor 1.882.0 h Stoves Ferry 2 31

1.648.0 h Duane Arnold 31

Sche &)1ed 1.592.7 h trusevick 1 31
au tages 1.464.6 h Big Rock Point 1 21

1.461.2 h Batch 2 21

1.399.5 h Vermost Tankee 1 21

1.250.6 h La Crosse 21 ~

1.021.0 h Monticello 21

f 44.9 30. 3 h 701 914.3 h Braves Ferry 3 11 44.930. 3 h 701

1 618.3 h Vartaus !! Regalatory
Control rods 246.7 h Browns Ferry 3 < !! restrictice

163.2 h Hatch 2 (11 2.515. 3 h 41;

46.145.4 h 721 1.215.1 h 21 134.9 h Duane Arnold ( 11
' Engineered 1.401.1 h Not appitcable 21 1.349.2 h Hatch 2 21 testing

saf ety f eatures 472.0 h Valves 11 767.0 h Varimae 11 2.405. 2 h 41
2.116.2 h 31 243.1 h Va riou s (It ot he r

i Reacter 416.2 h Pumps 11 1.357.4 h Vartaus 21 1. 5 38. 9 h 21
I coolant 372.8 h Valves ( 11 Equipment f ailure

t. 357.4 h 21 568.4 h Variou s
' "

11 395.7 h 11,

Vartm e Administ ret two
; 51.945.9 8 11 2.326.9 h 41 2.326.9 h Varle s 41 2.326.9 h Vartaus 41 160.5 h ( 11

"8WE plant outages totaled 64.266.4 h (1001).
!

i

3
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8Table 3,7. Freeseessed-eater-reseter pleet esteses le 1980

0.t ege Asseeisted Assee tat ed Pleste estage

type erst es camposest s 'oct ed cause

B.784.0 h Tul-2 h:

Pumpe S 1 ' .1 h Ind mm PAm Q,
16 ' .$ k Pals and a

9.712.4 h 71 2 61l .6 h Tar tama ,,,,,,L,
1.451.0 h Sam conf ra y; ,

Best eschaegere $46.ii k Rahiaana * <,' Iquipmeeg62il.8 h Ocamme 1 1
failure

MS . 'k An ' -1 (

9tese end reeer 7.343.8 h 52 2.271. 'h var iana

conver sies 6.221.llh vanham Rome 1 4.

311. 'h m--^= Race 1 (1 ;

Torhees 167.iih Calvert Clif f s 1 g,
7.099.4 h 52 176. Ih var iana

Perced Generatere 1.270. I k Cook 2
,,,

estages 1.144.4 h I'; 174. k Tar t ana <

1.06S. h Ta lves 1 , 1.06 5 ' k Tar taus

691.' h 16C (1 ; 691.' h Tar lena <

23.612.0 h 201 1.029.1 h var ious 1 1.029.1 h variana 11.516.2 h 241
2.S49.'ih Puena 2 2 . S49 . |. k Var t ama

Bescter coelaat 726.!ih Talves 41 726.'t h Var ious * Natetesence sad
541.6 h Raat anc hamm a e il S61.6 a tarloua <.1 t est ieg

4.929.7 h 12 1.083.1 h Tar tona 1 ! 1.088.1 h Tar anus ..1 1.762.1 h 42

Electras power Ot her
2.066.6 h 11 2.064.6 h Tariana 11 2.064.6 h var ious 12 981.4 h 11

sas t*** red
estety festeree 3/A
1.942.9 h 11 1.962.9 h Tarious it 1.962.9 h Tarious 1T 754.9 h 411

Amaalaary water Operater error

1.119.1 h 11 1.119.2 h Tar ious 12 1.119.2 h Yarious II 351.4 h (12
Aest i nary Segulatory

process rest r ic t ies
1.099.2 h 11 1.099.2 h various 12 1.099.2 h Tari.as 12 211.7 h (11

16c Adess t et rat ive
849.2 h 11 868.2 h Various II E4B.2 h Tarisma 12 151.6 h (11

B/A
734.9 h (11 754.9 h Tar iosa (11 754.9 h Tarissa tit

ver tees

41,931.1 h 291 501.6 h <!! 501.6 h Tarione 411 501.6 h Toriees <!1

S,098.9 h Davie-sesse 41
3,746.9 h Crystal River 1 31
3,438.0 h Port Cathese 21
2,8M.0 h Ranche sece 21
2,340.7 h Ses Geofra 2I
2,040.4 h Raddeo Beck II

1,905.3 h Salee 1 11
1,830.6 h Rotiesee 2 11
1,788.4 h Zies 1 II

1,733.6 h frejse 11
1,632.3 h Caleert Cliffs 3 31
1,624.1 h Ceek 1 11
1,538.5 h Nilletene 2 !!

Reacter Peel elemente I,480.3 h unise Yankee 11 Ref teling
2,348,9 h Ocesee 2 II

I.339.7 h Giesa 11
1,335.2 h St. Leese 1 11
1,296.0 h Parley 1 II

l.208.0 h Prairie feland I It

1,274.0 h Torhey Point 4 11
1,148.1 h Prairie Isised 2 11
1,087.3 h B ewannee 11
1,001.7 h ladies Point 3 II
877.4 h Turkey Point 3 11
757.4 h Potet Sesch 1 11
625.3 h Ocesee 3 <!!
$02.9 h Berth Asse 1 <!1
470.7 h Point Beach I (11

47.821.9 h 161 174.0 h Oconee 1 (12 47.B21.9 h 141
Ot her

47.928.0 h let 104.1 h Teasels. messeure (II 104.9 h naine Yankee (17 104.9 h (11
ISc hedeled 2,605.1 h Sersy 1 21

est esee Beat eschangere 1,440.0 h sorry 2 11
0.913.2 h at 4.789.9 h Tarious 11

1,96).6 h Sorry 1 11
Steae sad power Papes, fittings 480.0 h Zies I (11

'coewereien 1.101.5 h 22 837.9 h various 11
ITerktees 719.7 h ledsse Penet 2 11 Regulatory

2.901.6 h 21 2.191.9 h Tarious 21 re st r tc t iet
Mechaeacal functsee meats

269.5 h <11 269.9 h Tar ioue (It

216.1 h Shock asseressors <ll 216.1 h Var tome <11
11.419.2 h lit 91.1 h va r none <11 91.1 h Tar tone <11

4,784.0 h Ybree Nile 61
g /A N/A telsed I

11,607.2 h 91 976.0 h Oceaee 3 !!
12.194.0 h 91 384.8 h var ious (12 2.414.0 various 21

4.102.7 h ot her 11 4.102.7 h surr,1 31 10.063.1 h 212
tesie**ted 3,$43.5 h Fe l s endes 31

eaf et y f estwree 1.971.7 h Shock suonresects 11 410.2 h Yarious <1t neinteeseco and
1,111.4 h Mtlisteme 2 11 testies

1.861.4 h Pines. fittinas 11 732.0 h Oconee 2 <1t
10.941.9 h 31 902.1 h Tar mous 11 902.1 h Various 11

11.961.1 h 111
Ot her Ot her 7,794.7 h Beaver Telley 1 51 Eges peent f astore

9.600.3 h 71 1.805.8 h Tariose 11
10.069.2 h 72 46 8.7 h Pines. f att anas <11 46'1. 7 h Cook 2 <11 5.191.2 h 42
Electras power Ot her
1.410.6 h 11 1.610.6 h Va r ious II 1.610.6 h Tar ton s 11 809.1 h 11

Reseter seeleet Adea n s st r at ive
1.211.1 h . 11 1.213.1 h far tous 11 1.213.1 h Tar teue II 191.6 h - <11

Usttees Operator tretenes
100,134.3 h 71! 837.5 h 11 837.5 h Various li 837.5 h Ta r iee s 11 19.4 h (11

8PWR plast cetages teteled 142,2B9.4 h (1001),

.-. . _ , . . _ _ , - ,. _ . . . _ .
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1%, and operator error accounted for 1%. The maj or system involved, ac-
counting for 9% of the time, was the RCS.

Camponents requiring more significant amounts of time were valves -
1,968.4 h, pumps - 1,568.5 h, and pipes and pipe fittings - 945.9 h.

Scheduled outanes. Scheduled outages at BWRs totaled 51,945.9 h
(81%) of total BWR outage time. Refuelings accounted for 44,930.3 h

(70%). Other activities such as maintenance were of ten carried out con-
currently with ref ueling. Howev er, in general it was not feasible to pro-
rate the outage time to other than the reactor system and fuel elements.

3.5.2 Pressurized-water reactors,

Forced outanes. Forced outages accounted for 29% of the total PWR
outage time in 1980 (i.e. , 41,935.1 of 142,289.4 h) . Most of the forced

'

outage time was devoted to the steam and power conversion system
(28,612.8 h) and the resctor coolant system (4,929.7 h) . The dominant
components were pumps, heat exchangers, and turbines.

Equipment f ailures accounted for 33,516.2 h in 1980, an increase of
5,128.3 h over 1979.

Scheduled outanes. Scheduled outages in PWRs totaled 100,354.3 h
(71%) of the total PWR outage time. The reactor system accounted for
47,928.8 h, of which 47,823.9 h was for ref ueling. Regulatory restric-
tions, accounting for 30,063.1 h, increased considerably from the 1979.

total of 8,857 h. Maintenance and testing, accounting for 15,961 h, in-
creased slightly from the 1979 total of 15,090 h.

3.5.3 Comments on BWR and PWR outanes

Forced outanes. Twenty-four BWR plants experienced 12,320.5 h of
forced outage an overall average of 492.8 h per plant. Forty-three PWR
plants experienced 41,935.1 h of forced outage an overall average of
975.2 h per plant.

Additional insight into the outages at BWRs and PWRs may be obtained
by reviewing the data in Table 3.8, which compares the percentage s of
forced outage time and the average number of hours per plant for the
listed components that contributed 1% or more of the total outage time.

The components that contributed the most to forced outage time at
BWRs were valves, accounting for 78.7 h per plant. At PWRs pumps ac-
counted for 226.3 h per plant and heat exchangers accounted for 170.9 h
per plant.

Scheduled outanes. The 24 BWRs had 51,945.9 h of scheduled outage
time for an average of 2,164.4 h per plant. The 43 PWRs accumulated

. 100,354.3 h for an average of 2,333.8 h per plant. The scheduled outages
! in the two types of reactors are compared in Table 3.9 on the basis of

percentage of outage time and average number of hours per plant for the
'

listed components of either reactor type that contributed 1% or more of
the total outage time.,

Fuel elements, the components involved in ref ueling, accounted tot
more outage time than the other components at both types of reactors. The
average , outage time due to fuel elements at BWRs was greater than that at,

,

_ _ _ _ _ _ _ _ _ _ _. ._ _ _ . _-_ ._- __.
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Table 3.8. Components involved in forced outages

BWRs (24) PWRs (43)

Sy stem Component s Average Average

Percent" hours Pe rce nt" hours

per plant per plant

Reactor coolant Valves 3 79 1 17
Pumps 2 63 2 59
Pipes 1 38
I&C 1 26

Steam and power Turbines 1 15 5 165 y
Pumps 7 226 0
Heat exchangers 5 171
Gene rator s 1 38
Valves 1 25

Electric power Electrical conductors 1 30 1 23

Transformers 1 17

I&C I&C 1 28

Other Other 1 21

Engineered safety Heat exchangers 1 40

features

aPercent of forced-outage time.

__ . _
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Table 3.9. Components involved in scheduled outages

BWRs (24) PWRs (43)

System Components Arorage Average
#

Percent hours Percent" hours
per plant per plant

Reactor Fuel elements 62 1,796 34 1,112
Control rods 2 49

Steam and power Heat exchangers 6 205
conversion Pipes, fittings 2 77

Turbines 2 67

System code Not applicable 1 18 8 270 y
not applicable O

Engineered safety Other 3 95
features Shock suppressors 3 92

Pipes 1 43
Not applicable 2 56
Valves 1 19

Other Other 1 31 7 223

Electric power Engines 1 28

Reactor coolant I&C 1 22
Pumps 1 17
Valves 1 15

aPercent of scheduled-outage time.

.

_
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PWRs, averaging Hi85 h longer. Aside from fuel elements, control rods
were the components couranding the most scheduled outage time at BWRs.
At PWRs heat exchangers ranked second behind fuel elements, requiring
205.5 h per plant.

3.5.4 IIIUR outano exnerience summary

The Fort St. Vrain unit was in commercial operation throughout 1980.
The unit generated 675,717 MWh not. It had an availability factor of
53.6% and a unit capacity factor of 23.3% for both MDC and DER.

The unit experienced 24 forced outages, accounting for 17.9% of the -

operating period, and 2 scheduled outage s, accounting for 28.5% of the
operating period. (Further details of Fort St. Vrain's outage experience
are contained in the individual plant data sheets in Appendix B.)

3.5.5 Summary

During 1980, the 24 operating BWRs experienced an average of 2677.8
h of outage time compared with an average of 3309.1 h for the 43 operat-
ing PWRs. The percentage of forced outage time at BWRs was 17% compared
with 29% at PWRs. The primary cause of forced outages at both BWRs and
PWRs was equipment f ailure. Refueling was the primary reason for sched-
uled outages at both BWRs and PWRs. Regulatory restrictions and mainte-
nance or testing accounted for large percentages of the scheduled outage
time at both types of plants.

The dominance of regulatory restrictions as the cause of large per-
contages of forced and scheduled outages was the result of action taken by
the NRC with regard to certain aspects of the TMI-2 accident and with re-
gard to concern for seismic design deficiencies in safety-related piping.

Fort St. Vrain, an IrIUR, had an availability factor of 53.6%, having
experienced 24 forced outages and 2 scheduled outages for a total outage
time of 4077.4 h.

I

i

|
.
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4. REPORTABLE OCCURRENCES

4.1 Introduction
;

i The NRC collects and evaluates operational and environmental infor-
| mation concerning licensed nuclear facilities. Incidents or events that

occur are brought to the attention of the NRC through a variety of re-
porting requirements or by NRC inspection, and appropriate enforcement
and corrective measures are taken if necessary. The technical specifi-
cations for each plant include a section on reporting requirements de-
tailing the types of operational and environmental events that must be
reported. The NRC Regulatory Guides are used as guidelines for an ac-
ceptable reporting program, but they are not substitutes for the plant's
technical specifications with which compliance is mandatory. The NRC is
undergoing a program to standardize technical specifications, including
reporting requirements. Standardization was not completed during the
period covered by this report; thus, the plants reviewed herein operated
under reporting requirements that varied from plant to plant. It would
be inappropriate, therefore, to compare the performance of plants only
on the basis of the number of reports submitted.

Data from these reports are stored in the NRC's Licensee Event Re-
port file for further analysis and evaluation and for public dissemina-
tion. The information reported in the LERs conveys, primarily, negative
aspects of plant operations. An extensive knowledge of normal operations,
which is the situation most of the time, is needed to put these events in
proper perspective. A large number of events of one type may not be sig-
nificant in terms of safety, whereas a single event of another type may be,

very significant in terms of its safety implications. The LER d.ta should
be considered as only one of several inputs to the overall evaluation of
plant performance.

The LERs from which the data are taken may be reviewed at the NRC's;

! Public Document Room. (All reports required by the NRC are filed in the
NRC's Public Document Room located at 1717 H Street, NW, Washington, DC.

! Documents relevant to individual power plants are also available at local
Public Document Rooms located in the vicinity of each plant.) Computer

i printouts summarizing reportable occurrences are filed in the NRC's Public
Document Room in Washington, DC, and in all local Public Document Rooms on
a biweekly schedule. In addition, the Nuclear Safety Information Center
(NSIC), located at Oak Ridge National Laboratory, maintains a computerized
data base of LERs. Although the structure and application of NSIC's data
base differ from the NRC's, it is also used for analysis and evaluations
conducted for the purpose of enhancing nuclear power plant performance and
safety.

I

i

4.2 Licensee Event Reports

4.2.1 Introduction

| Licensee Event Reports are used to form the basis for comparing per-
t formance with design intent and to assess the safety aspect of operation.

--
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They include reports of incidents or events that involve system, compo-
nont, or structural failure; malfunctions; personnel errors; design de-
ficiencies; management deficiencies; and other matters that are related to
plant operational safety.

Because nuclear power plant designs employ multiple levels of pro-
' tection, or defense-in-depth, including the provision of redundant safety

systems and components, LER events do not generally affect safety di-
rectly nor do they have an actual impact on or consequence for the health
and safety of the public. However, the information reported in LERs is
useful for enhancing the safe operation of the plants.

4.2.2 Reportina reanirements

Plant technical specifications include a section on reporting re-
quirements detailing the types of events that should be reported (1) as ,

promptly as possible (within 24 h, with written follow-up within 14 d) or
(2) within 30 d. Reporting requirements may be summarized as follows.

Promet notification:

1. Failure of the reactor protection system or other systems sub-
ject to limiting safety-system settings to initiate the required protec-
tive function by the time a monitored parameter reaches the set point
specified in the technical specifications or failure to complete the re-
quired protective function,

2. Operation of the unit or affected systems when any parameter or
operation subject to a limiting condition for operation is less conserva-
tive than the least conservative espect of the limiting condition for op-
eration established in the technical specifications.

3. Abnormal degradation discovered in fuel cladding, reactor cool-
ant pressure boundary, or primary containment.

4. Reactivity anomslies involving disagreement with the predicted
value under steady-state conditions during power operation greater than or
equal to 1% Ak/k; a calculated reactivity balance indicating a shutdown
margin less conservative than specified in'the technical specifications;
short-term reactivity increases that correspond to a reactor period of
less than 5 s or, if subcritical, an unplanned reactivity insertion of
more than 0.5% Ak/k; or occurrence of any unplanned criticality.;

| 5. Failure or malfunction of one or more components which prevents
! or could prevent, by itself, the fulfillment of the functional require-

ments of system (s) used to cope with accidents analyzed in the Safety
Analysis Report.

6. Personnel error or procedural inadequacy which prevents or could
prevent, by itself, the fulfillment of the functional requirements of sys-
tems required to cope with accidents analyzed in the Safety Analysis Re-
port.

7. Conditions arising from natural or man-made events that, as a
direct result of the event, require plant shutdown, operation of safety
systems, or other protective measures required by technical specifica-
tions.

|
1

. ,__
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8 Errors discovered in the transient or accident analyses or in the
methods used for such analyses, as described in the Safety Analysis Report
or in the bases for the technical specifications, that have or could have
permitted reactor operation in a manner less conservative than assumed in
the analyses.

9. Performance of structures, systems, or components that requires
remedial action or corrective measures to prevent operation in a manner
less conservative than that assumed in the accident analyses in the Safety
Analysis Report or technical specifications bases; or discovery during

,

plant life of conditions not specifically considered in the Safety Analy-
sis Report or technical specifications that require remedial action or
corrective measures to prevent the existence or development of an unsafe
condition.

Thirty-day renorts:

1. Reactor protection system or engineered safety feature instru-
ment settings which are found to be less conservative than those estab-
lished by the technical specifications but which do not prevent the ful-
fillment of the functional requirements of affected systems.

2. Conditions leading to operation in a degraded mode permitted by a
limiting condition for operation, or plant shutdown required by a limit-
ing condition for operation.i

' 3. Observed inadequacies in the implementation of administrative or
procedural controls which threaten to cause reduction of degree of redun-

i dance provided in reactor protection systems or engineered safety feature
systems.

4. Abnormal degradation of systems designed to contain radioactive
material resulting from the fission process.

As a result of action taken by the NRC staff following the accident
at Three Mile Island on March 28, 1979, a new rule was published requiring
the immediate reporting of significant events by telephone. The purpose
of the new rule is to ensure the timely and accurate flow of information
from licensees of operating nuclear power reactors following a significant
event.1

The rule was published in Title 10 of the Code of Federal Reguta-
tions, Part 50, as Sect. 50.72 and became effective February 29, 1980.
Section 50.72 requires licensees to notify the NRC Operations Center as
soon as possible and in all cases within I h by telephone of the occur-
rence of any significant event listed in the section. The 12 significant
events requiring immediate reporting follow.

1. Any event requiring initiation of the licensee's emergency plan
or any section of that plan.

2. The exceeding of any technical specification safety limit.

( 3. Any event that results in the nuclear power plant not being in
'

a controlled or expected condition while operating or shut down.
4. Any act that threatens the safety of the nuclear power plant or

site personnel or the security of special nuclear material, including in-
stances of sabotage or attempted sabotage.

'

.

l

|

|

!

|
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5. Any event requiring initiation of shutdown of the nuclear power
plant in accordance with technical specification limiting conditions for
operation.

6. Personnel error or procedural inadequacy which, during normal |

operations, anticipated operational occurrences, or accident conditions, I

prevents or could prevent, by itself, the fulfillment of the safety func-
'tion of those structures, systems, and components important to safety that

are needed to (a) shut down the reactor safely and maintain it in a safe
,

shutdown condition, (b) remove residual heat following reactor shutdown, '

or (c) limit the release of radioactive material to acceptable levels or
reduce the potential for such release.

7. Any event resulting in manual or automatic actuation of ensi-
neered safety features, including the reactor protection system.

8. Any accidental, unplanned, or uncontrolled radioactive release.
(Normal or expected releases from maintenance or other operational ac-,

tivities are not included.)
9. Any fatality or serious injury occurring on the site and requir-

ing transport to an offsite medical facility for treatment.
10. Any serious radioactive contamination of personnel requiring

extensive onsite decontamination or outside assistance.
11. Any event meeting the criteria of 10 CFR 20.403 for notifica-

tion.
'

12. Strikes of operating employees or security guards or honoring of
picket lines by these employees.

4.2.3 Licensee Event Reports submitted to the NRC in 1980
.

Introduction. Data taken from the LER file maintained by the NRC
have been tabulated (1) to relate the number of LERs submitted during the
year to (a) the nuclear plant and system in which the event occurred,

,

(b) the component involved in the event, (c) the cause of the event,
(d) the method of discovery of the event, and (e) the status of the re-

actor at the time the event occurred: and (2) to relate the number of LERs
involving personnel errors to the system affected or involved. Tables
4.1-4.8 present the data for BWR and PWR plants only. The data for the
single HTGR (Fort St. Vrain) are presented separately in Sect. 4.2.4.

The systems, subsystems, and component types used to categorize the
LERs are listed in Appendix B.

The LWR plants considered for review in this report with respect to
LERs submitted 3318 LERs during 1980, an increase of 490 from the 2828
submitted in 1979. The 25 commercially operating BWRs plus Humboldt Bay
submitted 1401, while the 42 commercially operating PWRs plus TMI-2 sub-
mitted 1917. Fort St. Vrain, the only HTGR unit, submitted 76 LERs during
the year.

Systems involved in the reportable occurrences. In Table 4.1, the
number of LERs submitted by individual BWR plants is related to the sys-
tems involved. Table 4.2 presents the same data for PWR plants. Table
4.3 summarizes the data from Tables 4.1 and 4.2 to show the relative in-
volvement of the various systems in reportable occurrences. Note that
engineered safety features were involved in more reportable occurrences

_ _. _ - , -- _ _ _ _ . . _ _ _ _ _ __ ___ _ _ _ _
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Big Rock Feist 1 3 26 0 12 0 3 0 0 0 0 0 0 0 45 3.2
Browns terry I 5 15 14 10 11 0 3 0 7 0 5 3 0 4 83 5.9
3re me Ferry 2 6 18 6 19 1 1 0 0 2 2 I O O 0 57 4.1
Browns Ferry 3 5 26 5 6 9 1 0 0 2 0 0 0 0 1 54 4.1
Brunswick 1 9 10 32 25 5 0 2 0 0 0 0 2 0 1 84 6.1
transwick 2 11 24 34 25 1 0 7 2 0 1 0 2 1 0 108 7.7
Cooper Station 2 14 14 2 2 0 8 1 0 1 2 1 1 1 49 3.5
Dresden 1 0 1 0 0 0 0 0 0 1 2 $ 0 0 0 4 0.3
Dresden 2 7 5 11 8 2 0 0 0 5 1 3 0 0 0 42 3.0
Dresdes 3 1 10 18 10 2 0 0 0 0 0 0 1 0 0 42 3.0
Duane Arnold 3 18 22 7 !! 0 1 0 0 0 0 0 2 0 64 4.6
FitsPetrick 1 1 8 30 24 5 0 2 8 0 3 2 0 10 93 6.6
Batch 1 2 29 32 20 7 0 7 2 5 1 5 0 4 7 121 8.6
Batch 2 7 36 48 24 13 0 6 3 5 0 4 0 1 5 152 10.8
sunboldt say 0 0 0 0 3 0 1 0 2 0 0 0 1 0 8 0.6
I.a Crosse 2 2 7 0 0 0 0 0 2 0 0 0 0 2 15 1.1
hittetone 1 1 4 4 4 0 0 0 0 1 0 1 0 0 1 16 1.1
baticello 2 7 16 0 0 1 0 0 0 2 1 0 0 0 29 2.1
Eine Mile Potat 1 3 3 1 2 2 0 0 0 2 5 2 0 1 4 25 1.8
Oyster Creek 5 4 25 10 2 0 1 0 4 0 0 2 0 2 55 4.0
Feach sotton 2 1 8 14 5 2 0 0 0 2 2 0 1 0 0 35 2.5
Peach Botton 3 0 4 14 4 1 0 0 0 0 1 0 1 0 0 25 1.8
Filgria 2 15 25 6 4 0 1 0 8 2 3 0 9 4 79 5.6
Quad Cities 1 1 5 10 5 4 0 0 0 0 0 2 0 1 1 29 2.1
Quad Cities 2 1 16 17 2 0 0 1 0 0 0 0 0 0 0 37 2.7
vernant Tankee 1 9 12 5 3 1 0 1 0 0 2 4 1 4 43 3.1

Total 79 294 43' 229 102 4 44 9 44 20 34 19 22 47 1401 100.0
Forcest of 1401 5.6 21.0 31.2 16.3 7.3 0.3 3.1 0.6 3.3 1.4 2.4 1.4 1.4 1.6 3.4 99.90

* Indicates an operational error or procedural deficiemey rather than a failure of a system.
O
Totals do not equal 1002 because of rounding members to the nearest teeth of a percent.

than any other system at both BWRs and PWRs; instrumentation and controls
and the reactor coolant system were also involved in a large number of
reportable occurrences. This is not unusual because these two systems
and the electric power system are the dominant systems with respect to
their extent and importance to safety. Table 4.4 presents a further
breakdown of the data to indicate the subsystems involved in the report-
able occurrences. As expected, the ECCS was involved in a larger number
of occurrences, indicating the importance of this system and the attention
it consequently receives.

___
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Table 4.2. PWR plant LEta ve system
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Arkansas 1 1 8 12 1 3 0 6 1 4 0 0 0 2 3 41 2.1

Arkanssa 2 0 11 19 31 4 0 8 5 4 4 3 3 0 1 93 4.9

Seaver Talley 1 7 25 34 12 4 1 10 1 10 1 6 1 0 7 119 6.3

Calvert Clif f s 1 3 10 14 10 8 0 6 1 2 2 1 2 2 8 69 3.6

Calvert Clif f s 2 11 6 5 17 6 0 1 2 0 1 0 7 0 3 59 3.1

Cook 1 0 1 13 6 3 0 1 2 1 0 0 4 0 3 34 1.8

Cook 2 0 4 10 8 2 0 0 0 0 3 0 7 0 3 37 1.9

Crystal River 3 2 8 19 4 4 0 0 0 3 0 0 0 0 22 62 3.2

Devia-sesse 1 5 23 17 22 10 1 2 2 5 2 0 0 3 2 94 4.9

Port Calhous 1 0 2 13 7 5 0 0 5 2 0 0 1 0 0 35 1.8

Giana 0 3 1 1 5 0 0 1 0 0 0 0 0 0 11 0.6

saddam sock i 2 5 0 2 0 1 0 1 2 6 1 0 0 22 1.1

ladian Point 2 0 0 6 2 3 0 0 1 0 3 0 0 2 1 18 0.9

Indian Point 3 0 2 4 1 2 0 0 5 2 1 0 0 0 1 18 09

Party 1 4 6 10 12 20 0 10 0 2 3 0 8 2 2 79 4.0

Kevousee 0 6 8 6 6 1 7 5 3 1 0 1 0 0 44 2.3

Maine Yankee 2 5 6 4 2 0 0 0 0 1 0 0 0 0 20 1.0

Milletone 2 4 4 5 9 2 0 to 1 1 2 1 0 0 1 40 2.1

porth Anna 1 9 12 32 22 7 0 2 3 3 6 2 5 2 3 108 5.6

porth Anna 2 10 16 22 36 6 0 0 2 1 6 1 1 0 0 101 5.3

Oconee 1 2 2 4 3 6 0 9 3 5 2 0 0 1 3 40 2.1

Oconee 2 0 4 9 1 0 0 0 7 3 0 0 0 1 0 25 1.3

Ocosee 3 0 3 2 1 4 0 0 3 5 1 1 0 0 0 20 1.0

Patiesdes 4 2 17 4 2 0 0 1 2 3 4 0 1 0 39 2.0

Point Beach 1 0 4 2 1 4 0 1 0 0 1 1 0 0 1 15 0.8

Point Beach 2 0 2 4 3 1 0 1 0 0 0 0 0 0 1 12 0.6

Prairie taland 1 0 5 3 4 7 0 1 0 4 0 0 0 0 1 25 1.3

Prairie latend 2 0 6 3 1 3 0 1 2 0 0 0 0 0 0 16 0.8

Eancho seco 1 9 !! 3 7 0 8 1 0 2 0 2 0 4 48 2.5

Robinson 2 0 4 5 10 2 0 1 3 3 1 0 0 0 0 29 1.5

salen 1 3 4 16 12 2 2 5 3 11 1 1 4 1 4 69 3.6

see onof re 1 4 10 5 2 4 0 5 0 0 1 0 0 0 2 33 1.7

8t. Lucie 1 23 4 9 11 7 0 4 2 1 2 1 0 0 3 67 3.5

8orry 1 3 10 22 1 3 0 6 3 1 3 20 0 1 1 74 3.8

surty 2 2 5 17 3 2 0 9 4 5 1 1 0 0 1 50 2.6

Three Mile 1 eland 1 0 3 2 1 3 0 2 0 1 0 0 0 1 6 19 1.0

Three Mile taland 2 1 3 8 3 17 0 0 0 10 0 1 0 4 2 51 2.7

Trojan 2 8 6 3 4 1 1 1 5 0 0 0 1 2 34 1.8

Turkey Point 3 1 2 5 4 3 0 1 1 4 3 1 2 1 1 29 1.5

Turkey Point 4 0 2 1 0 0 0 3 1 3 3 0 1 0 1 15 0.8

Yankee teve 1 1 6 3 2 0 0 0 4 1 0 2 0 1 21 1.1

2 ion 1 0 2 5 7 4 0 6 1 3 1 14 9 0 1 53 2.8

tion 2 1 2 6 11 5 0 1 0 1 0 0 2 0 0 29 1.5

Total 107 253 422 303 196 6 129 73 115 64 65 63 25 95 1917

Percent of 1917 5.6 13.2 22.0 15.8 0.2 0.3 6.8 3.8 6.0 3.3 3.4 3.3 1.3 5.0 100

*1edicates as operational error or Procedural deficiency rather than a f ailure of a system.
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Table 4.3. LWR systems reported in LERs for 1980

_

BWRs PWRs

I* ** ****"* ****"Number of Number of
* *reports reports

reports reports

Reactor 79 5.6 107 5.6
Reactor coolant and con- 294 21.0 253 13.2
nected systems

Engineered safety features 438 31.3 422 22.0
Instrumentation and controls 229 16.3 303 15.8
Electric power systems 102 7.3 196 10.2
Fuel storage and handling 4 0.3 6 0.3
Auxiliary water systems 44 3.1 130 6.8
Auxiliary process systems 9 0.6 73 3.8
Other auxiliary systems 60 4.3 115 6.0
Steam and power conversion 19 1.4 64 3.3
systems

Radioactive waste management 38 2.7 65 3.4
systems

Radiation protection systems 20 1.4 63 3.3
Other systems 18 1.3 25 1.3
System code not applicabic" 47 3.4 95 5.0

Total 1401 100.0 1917 100.0

" Indicates an operational error or procedural deficiency rather than
a failure of a system.

Components involved in the reportable occurrences. Table 4.5 pre-
sents data on the components involved in the reportable occurrences. In-
strumentation and valves were reported as being involved in more occur-
rences than the other components; this is to be expected because of the
large number of these components in a plant. There were a large number of
reports for " component code not applicable"; this item indicates an opera-
tional error or a procedural deficiency rather than a component failure.

Cause, method of discoverv. and reactor status. Table 4.6 presents
data on the cause, method of discovery, and reactor status at the time of
the reportable occurrence. Component failures accounted for slightly less
than half of the occurrences. Personnel error was the cause of 15.1% of
the occurrences in 1980, increasing slightly from 14.9% in 1979.

_
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Table 4.4. Systems and subsystems involved la light-water-remotor 12Rs for 1986

RWRs PTRs Total

System and subsystem "' ' * "
,{,g g ,',Number of Number of Mer ofg to 1 g g

reports nports Hports
,,p,,,, reports ,,p,,t,

Renator 79 5.6 107 5.6 186 5.6
Rosetor vessel laternata 2 0.1 3 0.2 5 0.2
Rosetivity control systems 61 4.4 78 4.1 139 4.2
Rosator oore 16 1.1 26 1.4 42 1.3

Reactor soolsat system and sommeeted systems 294 21.0 253 13.2 547 16.5
Rosator vessels and appartemaases 2 0.1 16 0.8 18 0.5
Coolant restrentation systems and controls 31 2.2 45 2.3 76 2.3
Nata steam systems and controls 14 1.0 19 1.0 33 1.0
Malm steam isolettoa systems and controlo 39 2.8 9 0.5 48 1.4
Resotor core isolation soollas systems and controla 61 4.3 2 0.1 63 1.9
Residaat heat removat systems and eostrols 91 6.5 40 2.1 131 3.9
Reactor coolsat cleanup systems and controle 23 1.6 23 1.2 46 1.4
Feedwater systems and controla 6 0.4 63 3.3 69 2.1
Resotor coolant pressare boundary leakage deteettom systems 15 1.1 12 0.6 27 0.8
Other coolsat subsystems and their controls 12 0.9 24 1.3 36 1.1

Engineered safety features 438 31.3 422 22 860 25.9
Reactor sostainment systems 60 4.3 48 2.5 108 3.3 I
Containment heat removat v etses and controls 27 1.9 55 2.9 82 2.5 00
Costelament air partficathon and elesnap systems and controle 21 1.5 14 0.7 35 1.1
Containment isolation systems and controls 80 5.7 62 3.5 148 4.5
Containment combustible sontrol systems and controls 61 4.4 15 0.8 76 2.3
Emergency core-cooling systems and sostrols 147 10.5 147 7.7 294 8.9
Control room habitability systems and controls 6 0.4 31 1.6 37 1.1
Other engtseered safety feature systems and their controls 36 2.6 44 2.3 80 2.4 <

Instrumentation and controls 229 16.3 303 15.8 532 16.0
Renator trip systems 71 5.1 140 7.3 211 6.4
Essineered safety festare Amstrument systems 82 5.9 72 3.8 154 4.6
Systems required for safe abstdeva 11 0.8 3 0.2 14 0.4
Safety-related display lastrumentation 38 2.7 26 1.4 64 1.9
Other Amstrument systems required for safety 24 1.7 31 1.6 55 1.7
other lastrument systems not required for safety 3 0.2 31 1.6 34 1.0

Eleotrie power systems 102 7.3 196 10.2 298 9.0
Offsite power systems and controls 7 0.5 16 0.8 23 0.7
Oasite power systems and controle (se) 22 1.6 48 2.5 70 2.1
Oasite power systems and controle (de) 15 1.1 11 0.6 26 0.8
Oasite power systems and controls (composite as and de) 8 0.6 6 0.3 14 0.4

Emer8ency generator systems saJ controls 49 3.5 112 5.8 161 4.9
hersency lightlag systems and controls 0 0.0 0 0.0 0 0.0

Other eteetrie power systems and eostrole 1 0.1 3 0.2 4 0.1

Fuel storage and handling systems 4 0.3 6 0.3 10 0.3
New-fuel storage feellities 0 0.0 0 0.0 0 0.0

Spent-fuel storage facilities 0 0.0 4 0.2 4 0.1

Spent-fnel-pool sooling and cleaney systems and controlo 0 0.0 1 0.1 1 (0.1
Feel handliss systema 4 0.3 1 0.1 5 0.2

__- _ _ _ _ _ _ _ .



Table 4.4 (sostissed)

BT8s PTEs Total

System sad embeystem Percent Puunt '""'Iggy ,g Number of Number of
' e otal otalreports reports reports

reports reports reports

Aamillary water systems 44 3.1 130 6.8 174 5.2
Station servlee water systems and sentrois 20 1.4 47 2.5 67 2.0
Coolias systems for resetor ammiliaries and eastrols 9 0.6 36 1.9 43 1.4
Demiseralised water makomp systems and eostrels 3 0.2 4 0.2 7 0.2
Potable and saattery water systems and controls 0 0.0 0 0.0 0 0.0
Ultimate heat stak feellities 6 0.4 15 0.8 21 0.6
Condensate storage facilities 3 0.2 11 0.6 14 0.4
Other assittery water systems and their controlo 3 0.2 17 0.8 20 0.6

Aust11ary process systems 9 0.6 73 3.8 82 2.5
Compressed air systems and eestrols 3 0.2 1 0.1 4 (0.1
Prosess sampling systems 3 0.2 4 0.2 7 0.2
Chemical, volume sostrol, and 11gald poison systems and controls 2 0.1 67 3.5 69 2.1
Failed-fael detection systems 0 0.0 0 0.0 0 0.0
Other assiliary process systems and their sostrols 1 0.1 1 0.1 2 0.1

Other assiliary systems 60 4.3 115 6.0 175 5.3
Air condittaming, heating, cooling, and weatilation systems and controls 10 0.7 31 1.6 41 1.2
Fire protection systems and rostrols 48 3.4 79 4.1 127 3.8
Commentention systems 1 0.1 1 0.1 2 0.1
Other ammillary systems and their controls 1 0.1 4 0.2 5 0.2

Steam and power conversion systems 19 1.4 64 3.3 83 2.5 I
Tarbine generators and sontrole 2 0.1 8 0.4 10 0.3 w
Main steam-supply system and controls 6 0.4 19 1.0 25 0.8
Mata sondenser systems and controle 2 0.1 0 0.0 2 0.1
Turbine-gland-sea 11ag systems and sentrolo 0 0.0 0 0.0 0 0.0
Tarbine bypass systems and controls 1 0.1 1 0.1 2 0.1
Ciresisting water systems and eantrols 5 0.4 2 0.1 7 0.2
Condensato eleanap systems and controla 3 0.2 0 0.0 3 0.1
Condensate and feedwater systems and controls 4 0.3 30 1.6 34 1.0
Steam generator blowdown systema and controls 0 0.0 4 0.2 4 0.1
Other featsres of steam and power soaversion systems 0 0.0 0 0.0 0 0.0

Radioactive weste management systema 38 2.7 65 3.4 103 3.1
Lignid radiomative waste management systems 9 0.6 19 1.0 28 0.8
Gaseous radioasttre vaste managenest systems 7 0.5 12 0.6 19 0.6
Process and effluent radiological monitorlag systeens 22 1.6 33 1.7 55 1.7
Solid radioactive waste management systems 0 0.0 1 0.1 1 (1.0

Radiation protection systeme 20 1.4 63 3.3 83 2.5
Area monitorias systema 4 0.3 16 0.1 20 0.6
Airborne radioactivity moaltering systems 16 1.1 47 2.5 63 1.9

Other systems 18 1.3 23 1.3 43 1.3

System sode not applisable 47 3.4 95 5.0 142 4.3

Total 1401 100.0 1917 100 3318 100.1

ases11 asseriest deviations are ese to rosading off of numbers.

Indicates an operational error or procedural defietoney rather than a fallare of a erstem or emboystem.
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Table 4.5. LWR components reported in LERs for 1980"

BWRs PWRs

Components Percent Percent
Nuber of ,, ,g

" "
reports reports

reports reports

j Accumulators 1 0.1 44 2.3
Air dryers 4 0.3 0 0.0i

Anaunciator modules 4 0.3 1 0.1
Batteries and chargers 14 1.0 10 0.5
Blowers 6 0.4 12 0.6
Circuit closers /laterrupters 56 4.0 87 4.5
Component cgde not 133 9.5 244 12.7
applicable

Control rod drive mechanisms 7 0.5 18 0.9
Control rods 8 0.6 10 0.5
Domineralizers 2 0.1 1 0.1
Electrical conductors 20 1.4 19 1.0
Engines, internal combustion 21 1.5 55 2.9
Filters 8 0.6 13 0.7
Fuel elements 18 1.3 11 0.6
Generators 12 0.9 16 0.8
Hangers, supports, shock 58 4.1 85 4.4
suppressors

Heat exchangers 27 1.9 58 3.0
Heaters, electric 1 0.1 21 1.1
Instrumentation and controls 483 34.5 489 25.5
Mechanical function units 13 0.9 15 0.8
Motors 9 0.6 35 1.8
Other components 23 1.6 58 3.0
Penetrations, primary 16 1.1 41 2.1
containment

Pipes and/or fitt.ings 49 3.5 72 3.8
Pumps 53 3.8 119 6.2
Recombiners 1 0.1 0 0.0
Relays 38 2.7 58 3.0
Transformers 5 0.4 12 0.6
Turbines 8 0.6 16 0.8
Valve operators 9,1 6.5 66 3.4
Valves 203 14.5 222 11.6
Vessels, pressure 9 0.6 9 0.5

Total 1401 100 1917 99.8

#
Numerical deviations are due to rounding off of numbers,

b
LERs for Arkansas Nuclear One Unit 2 and North Anna 2 include those

filed prior to their commercial operation for 1980.
#
Indicates an operational error or procedural deficiency rather.than a

component failure.

. _ - _ - ._ _
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Table 4.6. 1ARs sebmitted by light-water-resetor plaats
la 1980 erranged by sense, method of discovgry,

and reestor states at time of osestresse

sTRs PWRs sTRs and PTRs

"''' unat '"***Namber of Number of Total* 'I o totalreports reports reportsreports reports reports

Approsisato easse
Component f allare 749 53.5 859 44.8 1608 48.5
Defestive procedores 47 3.4 105 5.5 152 4.6
Desiss/febrication error 139 9.9 255 13.3 394 11.9
External eense 16 1.1 27 1.4 43 1.3
Other 265 18.9 354 18.5 619 18.7
Personnel error 1 84 13.1 317 16.5 501 15.1
Unknova 1 0.1 0 0.0 1 0.0

Total 1401 100.0 1917 100.0 3318 100.0
Method of discovery

Esternal sotree 53 3.8 103 5.4 156 4.7
Item not applicable 26 1.9 44 2.3 70 2.1
Ob se rva t ion /evelaa t ion 0 0.0 0 0.0 0 0.0
operettomat event 494 35.3 887 46.3 1331 41.6
Rostine test or inspection 744 53.1 747 38.9 1491 44.9
Special dosimeter report 0 0.0 0 0 0 0.0
Special test or taspection 84 6.0 136 7.1 220 6.6

Total 1401 100.1 1917 100.0 3318 99.9
Reactor status at time of oeenrrence

Constreetion 1 0.1 5 0.3 6 0.2
Item act applicable 7 0.5 24 1.3 31 0.9
14ad change during power 64 4.6 42 2.2 106 3.2
operation

Other 19 1.4 121 6.3 140 4.2Preoperettomat, startup, power 2 0.1 101 5.3 103 3.1
ascension

Refseling 225 16.1 226 11.8 451 13.6Routtae shutdown operations 41 2.9 35 1.8 76 2.3
Routine startup operations 97 6.9 114 5.9 211 6.4
Shut does except for refuellag 155 11.1 230 12.0 385 11.6Steady-state power operation 790 56.4 1019 53.1 1809 54.5
Undetermined 0 0.0 0 0.0 0 0.0

-

Total 1401 100.1 1917 100.0 3318 100.0

"!ARs for Arkansas Nesteer one Unit 2 and North Amma 2 taolade those filed prior to their commercial
operation daring 1980.

Numerlent deviations are due to rosadlag of f of members.

Personnel errors. Table 4.7 gives the personnel errors that occurred,

i and the systems involved. Again, the largest number of errors made in-
volved the most extensive and important systems,.that is, engineered
safety features, reactor coolant system, electric power system, and in-
strumentation and controls. Table 4.8 presents an historical accounting
of personnel errors vs system. The smaller numbers in the earlier years
(1969-1973) merely reflect the fact that there were fewer units reporting
occurrences during that period. From 1977 through 1979 a steady decline
in personnel errors (as a percentage of the 12-year total) is noted; how-
ever, the 501 events reported as personnel errors during 1980 represent an
increase (14.8%) as compared to this three year time period. This is most
likely due to an ever-continuing concern and awareness of personnel errors

. - _ _ .
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Table 4.7. Personnel errors vs system for
light-water-reactor plants in 1980

BWR PWR BWks and PWRs

I'*** ***** ***** '******Number of Number of Total
' * *reports reports reports

reports reports reports

Reactor 19 10.3 19 6.0 38 7.6
Reactor coolant and connected 29 15.8 32 10.1 61 12.2
systems

Engineered safety features 40 21.7 74 23.3 114 22.7
Instrumentation and controls 28 15.2 33 10.4 61 12.2
Electric power systems 11 6.0 45 14.2 56 11.2 {
Fuel storage and handling 0 0.0 0 0.0 0 0.0 63

Auxiliary water systems 2 1.1 19 6.0 21 4.2
Auxiliary process system 0 0.0 9 2.8 9 1.8
Other auxiliary systems 17 9.2 27 8.5 44 8.8
Steam and power conversion systems 2 1.1 10 3.2 12 2.4
Radioactive waste management 7 3.8 15 4.7 22 4.4

)
systems

| Radiation protection systems 2 1.1 7 2.2 9 1.8
Other systems 3 1.6 3 0.9 6 1.2
Not applicable 24 13.0 24 7.6 48 9.6

Total 184 99.9" 317 99.9" 501 100.1"

" Numerical deviations are due to rounding off of numbers,

i
_ _ - - - _ _ _
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Table 4.8. Personnel errors at 11 ht-water-reactor plants8
#for the years 1969 through 1980

Number of personnel errors PercentS stemSystem
totals # * 'I''*"

1969 1970 19*' 1972 1973 1974 1975 1976 1977 1978 1979 1980 totals

Reactor 0 2 2 8 16 27 26 36 31 21 40 38 247 7.3
Reactor coolant and 2 4 9 16 34 39 73 61 85 56 60 61 500 14.8connected systems

Engic== red safety features 1 5 11 16 42 80 104 96 115 118 99 114 801 23.7
Instranentation and 0 1 0 6 20 31 28 J0 63 60 41 61 351 10.4controls

Electric power systems 0 2 6 8 13 30 32 42 48 42 42 56 321 9.5
Fuel 6 tore 8e and handling 2 0 0 3 6 6 4 5 4 6 4 0 40 1.2
Auxiliary water systems 0 0 1 3 1 9 15 22 23 11 13 21 119 3.5
Auxiliary process sys 'us 0 1 2 2 12 19 16 19 19 23 13 9 135 4.0 if
Other auxiliary systems 0 0 0 0 0 3 3 5 8 33 35 44 131 3.9 to

N

Steam power and conversion 0 0 3 9 13 26 18 11 20 13 4 12 129 3.8systems

Radioactive waste manage- 0 2 6 7 17 40 46 28 29 11 15 22 223 6.6mant systems

Radiation protection system 0 0 0 0 1 2 3 7 8 14 8 9 52 1.5
Other systems 0 0 0 0 3 1 2 6 14 18 5 6 $$ 1.6
System code not applicable 1 2 2 2 8 3 27 42 53 51 43 48 282 8.3

Total (by year) 6 19 42 80 186 316 397 420 520 477 422 501 3386 100.1#

Percent of 12 year 0.2 0.6 1.2 2.4 5.5 9.3 11.7 12.4 15.4 14.1 12.5 14.8 1 00.1total

#

71ese totals include LERs for Arkansas Nuclear One Unit 2 and North Anna 2 prior to their commercial operation daring 1980.
Primarily occurrences in which operating personnel failed to perform surveillance tests within a specified time interval.

#
Namerical deviations due to roundin8 off of numbers.
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since Three Nile Island. The errors listed for " system code not applica-
ble" (8.3%) are primarily occurrences in which operating personnel failed
to perform survelliance tests within a specified time interval.

4.2.4 HTGR (Fort St. Vrain) Licensee Event Reports
;

The only commercial H' air in operation (Fort St. Vrain) submitted 76
12Rs in 1980. The number of LERs vs the system involved in the reported
occurrences were as follows:

Number of Percent of
System LERs total

Reactor coolant 29 38.2
Electric power 4 5.3
Steam and power conversion 10 13.2
System code not applicable 4 5.3
Other auxiliary systems 8 10.5
Engineered safety features 0 0.0
Fuel storage and handling 1 1.3
Instrumentation and controls 9 11.8
Reactor 2 2.6
Other maj or systems _P_ 11.8

Total 76 100.0

The number of LERs vs the components involved were as follows:

Number of Percent of

Component s LERs total

| Blowers 1 1.3
I Component code not applicable 12 15.8

Filters 1 1.3
Generators 1 1.3
Hanger, supports, shock suppressors 9 11.8
Heat exchangers 1 1.3
Instrumentation and controls 24 31.6
Nechanical function units 2 2.6
Other components 4 5.3
Pipes, fittings 4 5.3
Pumps 1 1.3
Relays 1 1.3
Valve operators 1 1.3
Valves 12 15.8
Vessels, pressure _2_ 2,6

e
,

Total 76 99.9'

' Total does not equal 100% because of rounding numbers to the nearestt

tenth of a percent,

t
. . . _ _

_ _ _ _
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The causes for the reportable occurrences and the associated number
of LERs were as follows:

Number of Percent of
Cause LERs total

Component f ailure 36 47.4
Personnel errors 6 7.9
Design or fabrication error 7 9.2
Defective procedure 1 1.3
Other 2f. 34.2

Total 46 100.0

4.2.5 Operational events acted on by the NRC

Licensee Event Reports are assessed by the NRC for their significance
relative to safety and performance according to the design intent. Those
events considered to be significant from the standpoint of public health
and safety are reported to Congress quarterly (see Sect. 4.3). Events of
possible significance to safety are reported to the (other) licensees (and
other interested parties) for their information and for corrective action
and response if necessary. Three types of reports, distributed by the
Office of Inspection and Enforcement (I&E) of the NRC, are directed spe-
cifically to licensees: (1) I&E Information Notices, (2) I&E Circulars,
and (3) I&E Bulletins. A fourth type of report, " Power Reactor Events,"
is directed more to the general public and persons interested in the
nuclear industry; these reports were distributed by the NRC's Office of
Management and Program Analysis.

4.3 Abnormal Occurrences

An abnormal occurrence is an unscheduled incident or event at, or
associated with, any facility that is licensed or otherwise regulated pur-
suant to the Atomic Energy Act of 1954, as amended, or to the Energy Reor-

|

| ganization Act of 1974, which the NRC has determined is significant from
I the standpoint of public health or safety.

The NRC developed the following criteria by which abnormal occur-
rences are to be determined: (1) events involving an actual loss of the
protection provided for the health and safety of the public and (2) events
involving a major reduction in the degree of protection provided for the
health and safety of the public.

Each quarter the NRC submits to the Congress a report listing any
abnormal occurrences for that period, as required by Sect. 208 of the En-
ergy Reorganization Act of 1974. The report contains the date and place,
nature and probable consequences, cause or causes, and any action taken to
prevent recurrence of each abnormal occurrence.

During 1980, six abnormal occurrences took place at commercial nu-
clear power plants and were reported to Congress. A brief summary of each

- _ _ _ _ _ _ _ _ _ _ _ _ _
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occurrence is given below. Also included is updated information on previ-
onsly reported occurrences.

4.3.1 Occanational overeznosure to the skin and
extremities (A0 80-1) (Re f s. 2 and 3 )

On August 28, 1979, six individuals, including a contractor health
physics foreman, entered the north makeup valve roam in the TMI-2 Fuel
Handling Building to inspect and tighton valves leaking highly contani-
nated reactor coolant. A stay time limit of 4 min in areas not exceeding f
15 rem /h of samma radiation was computed from data gathered using a por-
table survey instrument. The survey identified gamma radiation dose rates
of 10-15 res/h, generally; however, the beta radiation was grossly under-
estimated because the survey instrument was designed to operate in beta
fields of no more than 2 rem /h. The actual beta exposure rate was 2500
rads /h. The overexposure to beta radiation was determined the following
day from thermoluminescent dosimeters worn by the six individuals. Expo-
sure limits per calendar quarter set by the NRC are 7.5 rom to the skin of
the whole body and 18.75 rom to the hands and forearms, feet, and ankle s.
Table 4.9 sammarizes the exposures to these workers for the third calendar
quarter of 1979.

Table 4.9. Exposure summary
l

| Skin ""Ratio RatioIndividual do se
(skin dose / limit)

( ,'',) (hand dose / limit),, )

a 166 22.1 82 4.4
b 161 21.5 38 2.0
c 40 5.3 8 0.4
d 29 3.9 6 0.3
e 26 3.6 16 0.9
f 13 1.7 13 0.7

aSince the legs constitute a major portion of the body, leg
skin exposures are considered whole body skin exposures.

Metropolitan Edison (Net-Ed) health physics personnel have been re-
trained in the use and limitation of their radiation survey instruments
and in the proper planning and preparation for jobs. Improved survey
instruments have been obtained. Personnel dosimetry practices have been
upgraded, and appropriate protective clothing requirements have been speci~
fled for areas where there are significant beta radiation dose rates.

The NRC has reviewed Met-Ed's health physics program and directed
that improvements be made on each of the items identified as a cause of
the occurrence. Onsite NRC inspectors are reviewing and observing li-
consee activities daily on every operating shif t to ensure that any nec-
essary corrective action is taken. Enforcement action concerning these

_ _ _ _ _ _ _
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overexposures is pending, and the onsite NRC inspectors are reviewing li-
censeo progress in upgrading of the Met-Ed health physics program to pre-
vent recurrence. Generic aspects of the event are under review to assess
possible inadequacies of present practices and regulatory requiremerts for
occupational radiation monitoring in postaccident plant environments.

4.3.2 Transient initiated by nartial loss of nower

( A0 80-2 ) (Ref. 2)

A short to ground in a +24 Y nonnaclear instrumentation (NNI power
supply) initiated an RCS transient that resulted in the discharge of
43,000 gal of primary coolant into the Crystal River 3 containment build-
ing.

The loss of NNI affected automatic plant control systems and about
70% of NNI control board indicators (such as RCS temperature, pr e s s ur e,

and flow; steam generator pressure and level; and pressurizer level). It

caused the pressurizer pressure-operated relief valve (PORV) and the pres-
surizer spray valve to open. The f ailure also caused f also control sig-
nals to be sent to the Integrated Control System (ICS), the most signifi-
cant of which caused a reduction in feedwater flow to the steam gener-
ators. Also, the falso T,y, signal caused the ICS to withdraw the control
rods to increase power.

The reduction in feedwater flow reduced the reactor heat removal rate
to below the reactor heat generation rate, which caused RCS temperature
and pressure to increase in spite of the open PORY and spray valve. As a
result, the reactor tripped on high pressure and was subsequently par-
tially depressurized. The operators secured the reactor coolant pumps as
required by emergency procedures. High pressure injection (HPI) was auto-
matica11y initiated as a result of RCS depressurization due to loss of
coolant inventory through the open PORV and the cooling ef fects associated
with the reactor trip. Shortly af ter receipt of a high reactor coolant
drain tank level alarm, the PORY block valve was closed and, with approxi-
mately 70% of NNI inoperable or inaccurate, the operator correctly decided
that there was insv"ficient information available to j ustify terminating
HPI. Therefore, the RCS and pressurizer were filled solid, causing RCS
pressure to increase to the point where one saf ety valve lif ted, and flow
through the safety valve spilled water into the containment through thei

reactor coolant drain tank rupture disk.
Power was restored to the NNIs about 20 min after the start of the

transient. Plant conditions then included the pressurizer filled solid
with water, reactor coolant pressure of 2400 psig, a reactor coolant out-
let temperature of 556*F, st e am ge ne rator "A" dry, and the core being
cooled by water flow from the high pressure injection system out the cpen
safety valve and by natural circulation through steam generator 9B."

Af ter the restoration of power to the instrumentation, the cperators
throttled HPI to reduce the flow of water through the open safety valve
and into the reactor building. The operators also reestablished the water
level in steam generator "A."

About 41 min af ter the transient began, the licensee declared a Class'

9B" Emergency based on the f act that coolant was being discharged through
the open safety valve and HPI had been automatically initiated. All non-
essential site personnel were evacuated and offsite agencies notified.

_- ._ _ _ _ _ _ _ _ _ _ _ .
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Actions taken to prevent recurrence incluted:

1. complete testing and inspection of the NNI system for similar fail-
,ur e s,
|2. Installation of new redundant channels for indication of 23 key plant

parameters to provide more reliable information to the operator,
3. comprehensive operator training in response actions for NNI and ICS

f ailures,

4. installation of positive position indication on the PORY and the two-
code safety valves,

5. modification of the NNI power supply to provide more reliable power,
6. evaluation of NNI power supply reliability in response to I&E Bulletin

79-27 (Loss of Non-Class 1E Instrwtentation and Control Power Systers
Bus During Operation), and

7. modification of the control circuitry for the PORY and pressurizer
spray valves so that the valves will not open in the event of loss of
NNI power.

In addition, the Director, Office of Nuclear Reactor Regulation,
established a special task force (i.e., Babcock & Wilcox (B&W) Reactor
Transient Response Task Force) on March 12, 1980, to assess the generic
aspects of operating experiences of the B&W plants. The task force pub-
lished their findings in NUREG-0667, Transient Response of Babcock &
Wilcox-Designed Reactors, dated May 1980. This assessment included con-
sideration of the apparent sensitivity of the B&W plants to transients
involving overcooling and undercooling conditions, maall-break loss-of-

; coolant accidents, and the consequences of malfunctions and failures of
| the ICS and NNI.

4.3.3 Loss of decar heat removal canability (A0 80-5) (Ref. 3)

On April 8,1980, Davis-Besse 1 was placed in cold shutdown for re-
fueling, maintenance, and modifications. Since the plant was in the re-
fueling modo, many systems or components were out of service for mainte-
nance or testing while others were deactivated to preclude inadvertent
actuation. This included draining decay heat loop 1 and energizing chan-
nels 1 and 3 of the reactor protection system (RPS) and the safety fea-
tures actuation system (SFAS) from one electrical source. On April 19,
the feeder breaker in the switchgear supplying the source of power to the
RPS and SEAS tripped, apparently due to mechanical vibration or from being
bumped by construction workers who were working in the area. Since the
SEAS logic at Davis-Besse is two out of four taken once, loss of power to
input channels 1 and 3 resulted in actuation of all five levels of the
SEAS output channels. This precipitated the following sequence of events.
Level 1 SEAS actuation closed containment isolation valve DH-12, which
caused decay heat pump No. 2 to lose suction. It was then autamatically
aligned to the borated water storage tank (BWST) in the low pressure in-
jection mode, SEAS level 3. Actuation of SEAS level 5, however, implies a
low level in the BWST; therefore, ECCS operation was autaastically trans-
fered from the injection mode to the recirculation mode. This involved

_
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closing the supply valve from the BWST and opening the valve to the con-
tainment emergency samp, which was dry. The operator secured the No. 2
decay heat pump to prevent its damage from loss of suction. This sequence
resulted in a loss of decay heat removal for ~21/2 h.

During the time of the event, the reactor coolant tamperature in-
creased from 90 to about 170*F (the Technical Specification definition for
ref ueling mode is an average temperature of (140*F); however, the final
temperature reached was still considerably below that which could ad-
versely affect the heat transfer characteristics of the fuel such that
fuel damage could result. There were no offsite releases of radioac-
tivity, and there were no overexposures or inj uries to personnel asso-
ciated with the event.

To prevent recurrence, the licensee: (1) closed and electrically
disabled the isolation valves to the containment emergency sump; (2) kept
second decay heat loop in standby until the ref ueling canal was filled;
and (3) reviewed future electrical distribution system maintenance, modi-
fication, and testing to provide maximum diversity to the 120-V ac instru-
ment power buses. Appropriate operating procedures were modified.

Long-term corrective actions were taken by the licensee in accordance
with the NRC's 16E Bulletin 80-12:

1. Additional revisions were made to EP 1202.32, Loss of DHR Frequency
Pr oce dur e, to inc)vde alternate methods to those previously listed to
supply water to the reactor core and reference to appropriate proce-
dures for monitoring core temperatures using the in-core thermocouples.

2. Additional guidance was provided for venting the DHR if air is drawn
into the system.

3. Five procedures were revised to ensure that power is removed for emer-
gency sump isolation valves DH-9A and 9B in Modes 5 and 6.

4. SP 1107.09, Instrument AC System Procedure, was revised to allow the
120-V ac instrument power inverter to be supplied from the de bus when
normal ac feed is not available. This will minimize the possible loss
of power to two instrument channels at one time.

5. A special procedure was written to require, whenever possible, that
redundant decay heat system not be intentionally removed from service
in Modes 4, 5, or 6 unless at least one steam generator is availablei

for decay heat removal, the refueling canal is filled, or the decay
heat pump can be restored to service or a gravity flow path to the RCS
can be established within 4 h. The special order also covers expedit-

( ing the restoration of redundant or diverse methods if component fail-
ure causes loss of alternate decay heat removal methods.

4.3.4 Failure of control rods to insert fully

durina a scram (A0 80-6) (Ref. 3)

On June 28, 1980, Browns Ferry 3, BWR, reported that 76 out of 185
control rods f ailed to fully insert during a routine shutdown by a manual
scram at about 35% power. The partially inserted rods were all (with one
exception) on the east side of the core where reactor power level was in-
dicated to be 2% or less. The west side of the core was subcritical. A
second marual scram was initisted 6 min later, and all partially inserted
rods were observed to drive inward, but 59 remained partially withdrawn.

I
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A third manual scram was initiated 2 min later, and 47 rods remained par-
tially withdrawn. Six min later, an automatic scram occurred and all the;

'

rods inserted fully when the scram discharge level bypass switch was re-
turned from " bypass" to " normal" and there was a high water level in the
scram discharge instrument volume. It appears that this was a coincidence
in that a manual scram would probably have produced the same result. Core
coolant flow, temperature, and pressure remained normal for the existing i

plant conditions. !

The problem has been determined to be hydraulic in nature rather than
electrical or mechanical. The control rod drives (CRDs), which insert and
withdraw the attached control rods in a General Electric BWR, are essen-
tially water-driven hydraulic pistons. On a scram, a relatively high
water pressure is applied to the bottom side of the piston by opening a
scram inlet valve; a scram outlet valve opens to relieve water and pres-
sure above the piston, and the rods are rapidly driven up into the reactor
core. Water discharged from the 185 individual CRDs during scram inser-

! tion is collected in two separate headers consisting of a saries of inter-
connected 6-in.-dian pipes (four on each side of the reactor) called the
scram discharge volume (SDV). During normal operation, both SDVs are de-
signed to remain empty by being continuously drained to a separate scram
discharge instrument volume (SDIV) tank. The SDVs are therefore normally
ready to receive the scram discharge water when a scram occurs. This in-
strumented tank is monitored for water level and initiates an autamatic
scram on high level, in anticipation of too much water in the SDV prevent-
ing a scram. The CRDs at Browns Ferry 3 are grouped in such a manner that
the east and west sides of the reactor core are connected to separate
SDVs. Later tests, inspe ctions, and analyses resulted in the conclusion
that the east SDV was substantially full of water at the time of the
event, leaving insuf ficient room for the discharge water. Accordingly,
upon scram actuation, the CRDs rapidly drove the control rods partially
into the core but rod motion prematurely ceased when pressure quickly
equalized on each side of the pistons.

There was no danger to the general public or plant employees as a
result of this event. No radioactivity was released to the environment.
There was no indication of fuel damage.

The unit remained shut down while a series of tests was performed in
an attempt to determine the cause of the water accanulation in the SDV.
Ultrasonic probes were installed on the SDVs to continuously monitor

,

water level. An evaluation team, consisting of the director and special-'

ists of Region II and NRC headquarters personnel, was assembled at the
site to evaluate the significance of this event. On July 3,1980, I&E
Bulletin 80-17 (Ref. 4) was issued to all licensees operating BWRs and
required them to (1) conduct pro 2pt and periodic inspections of the SDV,
(2) perform two reactor scrans within 20 d while monitoring pertinent pa-
rameters to further confirm operability, (3) review emergency procedures
to ensure pertinent requirements are included, and (4) conduct additional
training to acquaint operating personnel with this type of problem. On
July 18,1980, Supplement 1 to Bulletin 80-17 (Ref. 5) was issued to all
licensees operating BYRs. This supplement required an analysis of the
"as built" SDV, revised procedures on initiation of the standby liquid
control system, specified action to be taken if water is found in the SDV,
required daily monitoring of the SDV until a continuous monitor can be
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installed, and recommended studying of designs to improve the venting of
the SDV.

Based on the responses from Supplement 1, Supplement 2 to ISE Bulle-
tin 80-17 (Ref. 6) was issued on July 22, 1980. This required the BWR
licensees to provide a vent path from the SDV directly to the building
atmosphere without any intervening component except for the vent valve
itself. These modifications had to be completed within 48 h for plants
operating or prior to startup for plants shut down.

On October 2,1980, the NRC issued Confirmatory Orders to the licens-
ees of 16 BWR plants requiring the installation of equipment to continn-
ously monitor water levels in all SDVs and provisions for water level in-

dication and alarm for each SDV in the control room. Until the system was
installed and operating satisf actorily, the licensees were to increase
their surveillance of the SPV water level. The equipment provides infor-,

j nation that allows the reactor operator to taken timely action if water
'

accaanlates in the SDV. This equipment was to be operable by December 1,
1980, or prior to restart for those reactors in refueling, except for
Browns Ferry Units 1 and 2, where installation was required by December
22,1980 (Browns Ferry already had continuous monitors located outside the
control room).

The various aspects of the problem have been and continue to be
actively studied by the NRC, the BWR licensees, and the reactor vendor.

4.3.5 Failure of saltwater coolina system ( A0 80-7) (Ref. 7)

On March 10, 1980, while San Onof re 1 was operating at 100% power,
the south saltwater cooling pump tripped due to a failed shaf t. The re-

,

'

dundant north pump automatically started but did not supply saltwater
cooling since its isolation valve failed due to a deteriorated 0 ring in a
solenoid valve on the valve operator. An operator then tried to manually
start the auxiliary saltwater cooling pump; however, there was insuf fi-

cient prime water dro to an air leak in the primary system and this pump
was stopped. Saltwater cooling was finally supplied by manually aligning
the screen water pumps to the saltwater cooling system (SWCS), as stated
in the emergency procedures. This procedure requires ~15 min to complete.
The auxiliary saltwater pump was primed about 20 min later and supplied
saltwater cooling.

The SWCS is a safety-related system, and its operation is required
for operation of the plant by Technical Specifications. Failure of both
north and south saltwater cooling pumps and the auxiliary saltwater cool-
ing pump constituted a loss of the SWCS, and thus an orderly shutdown
should have been initiated immediately. A plant shutdown was initiated
~45 min af ter the loss of the SWCS; however, it was terminated. This con-t

stituted a violation of Technical Specifications.
The licensee was to take the following actions to prevent recurrence.

1. The equipment that f ailed was (or will be) repaired and returned to
service. System redesign and changes to the preventive maintenance
program will be implemented to improve system reliability.

2. Desiccant was being flushed from the plant service air system during
the sammer refueling outage. The licensee is preparing a report on
the extent of the desiccant contamination and associated problems.

I
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3. Management has taken action to improve the plant staf f's knowledge of
; the Technical Specifications and their basis. Tighter controls were

also placed on the a&ministrative process for changing procedures.
Clarifications are being made to the Technical Specifications.

4. A review is being made of the capability of the plant to withstand
postulated accidents if the SWCS and/or its alternative cooling path-
ways are unavailable.

The NRC has conducted special inspections of the facility related to
this event and through its zontine inspection and enforcement process has
inspected the adequacy of management and administrative controls, includ-"

ing the preventive maintenance program. Based on the inspection of this
event, the licensee has been cited with infractions of NRC regulations for
f ailure to shut the plant down when both salt water cooling pumps and aux-

i iliary salt water cooling pumps were inoperable. As a result of a Febru-
ary 1979 inspection, the licensee was cited in January 1980 for noncompli-
ance with requirements for procedures for pump testing and for in-service
testing of pumps and valves and a :2 amber of deficiencies related to the
preventive maintenance program. The NRC requested the licensee to further
assess the implications of a loss of SWCS during postulated accidents.
The NRC net with the licensee in October to discuss the evaluations con-
ducted and the planned and completed corrective actions. It is also con-

; tinuing to review the adequacy of the licensee's corrective actions.

4.3.6 Sinnificant floodina of the reactor containment
buildina (A0 80-9) (Ref. 8)

Upon entry of the Indian Point 2 containment building on October 17,
1980, to repair a malfunctioning power range nuclear detector, ~125,000
gal of water was discovered on the containment floor, in the containment

; sumps, and in the cavity under the reactor pressure vessel. The source of
' the water was found to be service water from leaks in the service water

piping and from leaks in the containment fan cooling units. Failure of
both containment sump pumps to operate, lack of response of the contain-

.

'

ment samp level indicating light, and miscalibrations of the containment
sump level indicating light and the containment moisture indicators al-
lowed the water to accumulate and go undetected.

The flooding directly resulted in the f ailure of a power range nu-
clear detector; its repair was the original reason for containment build-
ing entry. Because of the flooding, the cavity under the reactor vessel
was nearly filled, resulting in the wetting of the lower 9 ft of the reac-
tor vessel and submergence of stainless steel conduits and instrument
thimbles located below the reactor vessel.

Evaluations to date indicate that there was no damage to the reactor
vessel or other components in the reactor vessel cavity; however, co n-

] tinued operation with abnormal conditions that were not known (the unde- )
j tected accumulation of water in the containment) did represent some degree

| of decreased saf ety.

| To prevent recurrence, the licensee has (1) installed alarms in the
| control room indicating increasing containment sump levels, (2) installed

alarms in the control room to indicate when either submersible pump in

|
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the reactor cavity operates, (3) repaired the service water leaks, (4) in-
stalled guide bushings on the containment sump pump control floats to pre-,

'

vent their binding, and (5) repaired the containment sump water level
indicators. Plans were made to replace the containment fan unit cooling
coils prior to return to power from the current ref ueling outage. Further
actions are also being evaluated in response to the NRC letters described
bel ow.

On October 22, 1980, the NRC Region I of fice issued an immediate ac-
tion letter to the licensee confirming the licensee's commitments to spe-
cific actions to prevent recurrence prior to restart of the plant. The
NRC staff determined that the event demonstrated a serious weakness in the
licensee's management control system. As a result, on December 11, 1980,
the staff proposed imposition of civil penalties in the amount of $210,000
for violations associated with the event, including f ailure to promptly
report the event. On November 21, 1980, I&E Bulletin 80-24 (Ref. 9) was
issued directing all licensees at operating plants to take specific short-
term actions and to report information to the NRC. Licensees with plant
designs similar to Indian Point 2 were directed to verify or provide spe-
cific equipment and procedural controls to preclude events similar to that
which occurred at Indian Point Unit 2. NRC will evaluate the reports sub-
mitted by all licensees to determine what other generic longer term ac-
tions may be required.

4.3.7 Updated information on oreviousiv renorted
abnormal occurrences

The NRC, NRC licensees, and other involved parties (such as reactor
vendors and architect-engineers) continued the implementation of actions
necessary to prevent the recurrence of previously reported abnormal occur-
ronces. Lpdated information on these abnormal occurrences is briefly sun-
marized below. (The numbers and descriptive titles are the same as those
used when the occurrences were originally reported to Congress.)

75-5 Cracks in einina in BWRs. This occurrence was originally re-
ported in NUREG-75/090, Report to Congress on Abnormat Occurrences:
January-June 1975, and was updated in NUREG-0090-1, -2, -3, -9, Vol.1
(No. 3), Vol. 2 (Nos. 2 and 4), and Vol. 3 (No. 2) .

The NRC staff published NUREGO313, Rev.1, Technicat Report on Nats-
rial Selection and Processing Guidelines for BWR Cootant Pressure Boundary
Piping, in October 1979 and requested public comment. Comments from 11
parties were received. All comments were evaluated to determine their
significance, and several modifications to the report were made to accommo-
date those considered significant. A final version of NUREG0313, Rev.1,
detailing the NRC staff's revised guidelines for reducing the suscepti-
bility of intergranular stress-corrosion cracking of BWR piping was issued
in July 1980.

76-1 Deficiencies in the Mark I containment systems of certain BWRs.
This abnormal occurrence was originally reported in NUREG 0090-3, Report
to Congrees on Abnormat Occurrences: January-March 1973, and updated in

i subsequent reports in this series [i.e., NUREG-0090-4, -6, Vol.1 (Nos. I
and 3), Vol. 2 (No. 3), and Vol. 3 (No. 4)] . The -NRC staf f issued NUREG-
0661, Mark I Containment Long-Term Program Safety Evaluation Report, in
July 1980, thus concluding Task A-7.

l
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I
This report describes the results of the NRC's review of the proposed |

generic hydrodynamic load definition and structural assessment techniques
and the NRC Acceptance Criteria for the subsequent plant-unique assess-
monts. The plant-unique assessments are currently under way, and most of
the affected utilities have performed several of the known plant modifi-
cations in order to expedite the resolution of this issue. The Acceptance

,

Criteria, together with schedules for completion of all of the plant modi-
fications needed to conform to these criteria, were formally issued on,

| Janua ry 13, 1981, to the Mark I licensees. The completion schedules for
modifying the Mark I containment systems in accordance with the Long-Term
Program range from October 1981 to January 1983.

76-11 Steam senerator tube intearity. Since the last general update
of this item [NURBG-0090, Vol. 2 (No. 4)], the following significant devel-
opsents related to PWR steam generator tube integrity have occurred [Vol.
3 (Nos.1, 2, and 4)] .

Point Beach I continued to experience tube degradation due to a
phenanenon de signated as " deep crevice cracking. " The unit has completed
the 60-d operating interval allowed under terms of a Confirmatory Order
issued on November 30, 1979. The inspection required by the order has
indicated that the rate of tube degradation is somewhat retarded. The
licensee has ordered some long lead time items such as tubesheets and
channel heads for potential replacement of the steam generators at this
unit.

Troj an is scheduled to remove some defective tubes for laboratory
examinations during the current refueling outage. As reported earlier,
Trojan previously experienced a tube leak due to a defect tangent to the
inner tube row U-bend.

The Westinghouse topical report on their in situ retubing concept is
still under review by the staff.

The staff is continuing their review of a proposed steam generator
replacement program for Palisades.

San Onofre 1 shut down on April 8,1980, because of an increasing,

primary to secondary coolant leak rate. Subsequent hydrostatic testing of;

the steam generators revealed confirmed leaking tubes in one steam gen-;~
erator and probable leaking tubes in one of three other steam generators.
An exhaustive inspection revealed that caustic intergranular attack was

! occurring within a 1/4-in. band at the top of the tube sheet for the ma-
jority of the tubes with the sludge piles. A hardened sludge pile with a
maximum height of ~18 in. exists over approximately two-thirds of the
tubesheet on the hot-leg side of each steam generator. Southern Califor-
nia Edison, operator of San Onofre, decided to repair the steam generator,

; tube s by installing leak tight sleeves inside approximately two-thirds of
the tubes.

1 76-16 Feedwater nozzel crackinn in BWRs. The following abnormal
occurrence was originally reported in NUREG-0090-6, Report to Congress on
Abnormat Occurrences: October-December 1976, and updated in subsequent
reports in this series [i.e., NUREG-0090-7, Vol.1 (No. 4), Vol. 2 (No.
2), and Vol. 3 (No. 4)]. In April 1980 the NRC staf f issued for comment
NUREll-0619, BWR Feedvater Nonnte and Control Rod Drive Return Line Noaste

Crccking. Public comments were received and incorporated where applica-
ble. A final edition of the report was issued in November 1980. This
document provides the NRC staf f's approach to the problem's resolution.
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77-9 Environmental analification of safety-related electrical eaulo-

ment inside the containment. This abnormal occurrence was originally re-
,

ported in NUREG-0090-10, Report to Congress on Abnormat Occurrences: \

October-December 1977, and updated in subsequent reports in this series
[ i. e. , Vol . 1 (No s. 1 and 2) , Vol . 2 (No. 2 ) , and Vol. 3 (No. 2)]. It is
f urther updated as follows: on May 23,1980, the NRC issued a memorandum
and order that addresses this subject and that directed an accelerated on-
vironmental qualification review of safety-related electrical equipment
that could be exposed to a harsh environment in the event of a design
basis accident at a nuclear facility. The NRC has requested pertinent
information for all facilities and has initiated a review of these submit-
tals. The review is scheduled to be completed by February 1,1981. The
order requires that, by no later than June 31, 1982, all safety-related
electrical equipment in all operating plants be qualified.

78-2 Fuel assembiv control rod auide tube intenrity (a menoric con-
corn) . This abnormal occurrence was originally reported in NUREG-0090,
Vol.1 (No. 2), Report to Congress on Abnormat Occurrences: April-June
1978, and updated in subsequent reports in the series (i.e., Vol. 1 (No.
4 ) , Vol . 2 ( No. 2 ) , and Vol. 3 (No. 4)].

As previously reported, unexpected wear of rodded guide tubes has
been observed in discharged'PWR fuel assemblies. Fretting wear of the
guide tube wall results when vibrating motion of fully withdrawn control
rods in contact with the inner surf ace of the guide tube is induced by
coolant turbulence. The NRC, in conjunction with a review group of ven-
dors and owners, has reviewed the situation and instituted hardware modi-
fications. Surveillance testing has confirmed that the hardware modifi-
cations have satisfactorily resolved the problem.

79-2 Deficiencies in oloins desian. This abnormal occurrence was
originally reported in NURBG-0090, Vol. 2 (No.1), Report to Congress on
Abnormat Occurrences: January-March 1979, and upda ted in subsequent re-
ports in this series [i.e., Vol. 2 (Nos. 2 and 4) and Vol. 3 (No. 1)]. It
is further updated as follows: as previously reported, the NRC ordered;

'

five plants to shut down on March 13, 1979, until reanalysis and necessary
modifications were made to safety-related piping systems to bring them into
conformance with requirements for withstanding earthquakes. The plants
ordered shut down were Beaver Valley 1, James A. FitzPatrick, Maine Yankee,
and Surry 1 and 2.

The required reanalysis and necessary modifications for the design
basis earthquake (DBE) and the operating basis earthquake (OBE) have been
or will be completed prior to startup for Maine Yankee and Surry 2. The
Show Cause Orders for these plants have been terminated due to satisfac-
tory partial completion of reanalysis and necessary modifications as re-
quired by the Show Cause Order.

79-3 Nuclear accident at Three Mile Island. The following abnormal
occurrence was originally reported in NUREG-0090 Vol. 2 (No.1), Report to
Congress on Abnormat Occurrences: January-March 1979, and upda ted in sub-
sequent reports in this series [i.e., Vol. 2 (Nos. 2-4) and Vol. 3 (Nos.
1-4)].

Several significant postaccident events took place at TMI-2 Nuclear
Power Plant during 1980. The most important ones are listed as follows:

_ _ - - _ . - - _ _ _ _ . _ - _ _ _ _ _ _ _ _ ._. _ _ __ . __--_ _ _
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| 1. Controlled purging of the TMI-2 reactor building began on June
28, 1980, and was completed on July 11, 1980. A total of 43,800 Ci of
krypton gas was released.

2. Approximately $5,000 Ci of predominantly cesium and strontium was
removed from 500,000 gal of water. This represents the processing of the
total basic inventory of accident generated water that had been stored in

,
the auxiliary and f uel handling building. The decontaminated water is

} being stored onsite.
i 3. The Drpft Programmatic Environmental Impact Statement Related to
a Decontamination and Disposat of Radioactive Wastes Resulting from the

March 28, 1979, Accident Three Nite Island Nuclear Station, Unit 2 (NUREG-
0683) was submitted for public comment. Comments were received through,

! meetings and correspondence. A total of 910 comments were received, 151
in meetings and the remaining through correspondence.

4. Decontmaination of the auxiliary and fuel handling buildings is,

I over 90% complete.
| 5. Five entries were made into the reactor building by several indi-
j vidual s. Equipment was visually inspected, radiation levels were moni-

tored, minor repairs were made, and decontamination techniques were
i tested.

6. A minidecay heat removal system (MDHRS) was approved for instal-
lation by the NRC. The MDERS provides an appropriately sized forced flow
system for removing decay heat from TMI-2 reactor fuel. This will sin-,

'
plify plant operations by eliminating the need for operating various sys-

i tems required in the current cooling mode.

79-6 Damane to new fuel assemblies. This occurrence was originally
reported in NUREG-0090, Vol. 2 (No. 2), Report to Congress on Abnormat
Occurrences: Aprit-June 1979 and updated subsequently in Vol. 3 (No. 3).,

The two plant workers who surrendered to Surry County authorities
admitted deliberately damaging the new fuel assemblies. They made a nun-

| ber of allegations pertaining to operational and security inadequacies at
Surry. A total of 46 allegations were identified by the NRC and were sub-
sequently investigated. Of these, six were found to be wholly or par-

! tially substantiated items of noncompliance.
i 80-1 Occusational overennosure to skin and extremities. This occur-
| rence was originally reported in NUREG-0090, Vol. 3 (No.1), Report to
| Congress on Abnormat Occurrences: January-hkrch 1980 and updated subse-
i quently in Vol. 3 (No. 2) .

j An independent dose assessment of the six individuals who were over-
exposed was performed by a consultant. The consultant reported that the
calculated beta dose assignment is probably censervative in the limiting

. organ, and suf ficient documentation exists to support this conclusion.

| 80-2 Transient initiated by cartial loss of nower. This occurrence

| was originally reported in NUREG-0090, Vol. 3 (No.1), Report to Congress
| on Abnormat Occurrences: January-March 1980 and updated subsequently in
| Vol. 3 (No. 3). As previously reported, the Director, Nuclear Reactor

i
Regulation, issued a Confirmatory Order on April 14, 1980, addressing

j commitments made by the licensee (Florida Power Corporation) to make sys-
,

j tems and procedural changes to reduce the probability of recurrence of the '

; event at Crystal River 3. These changes were completed and tested by July
31, 1980. NRC personnel witnessed major portions of the testing of the

I
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revised systems as well as reviewed the system and procedural modifica-
,

tions. The plant returned to operation on August 8,1980, when it was
made critical, and began power production on August 10, 1980.

80-6 Failure of control rods to insert fully durina a scram. This
abnormal occurrence was originally reported in NUREG-0090, Vol. 3 (No. 2),4

: Report to Congress on Abnormal Occurrences: April-Jsose 1980 and updated
'

subsequently in Vol. 3 (No. 4) .
In response to the partial failure to scram at Browns Ferry 3, the

NRC issued a Confirmatory Order to 16 BWR licensees, requiring the in-
stallation of equipment to monitor the water level in the SDV. Additional
surveillance testing was required prior to installation of the equipment.
On December 2,1980, the SDV's continuous monitoring system (CMS) failed
to respond satisf actorily at Dresden 2.,

The BWR licensees were notified of this event by I&E on December 5,
1980, through Information Notice No. 80-43. Subsequently, on December 18,
1980, the NRC staff proposed a series of actions to improve the reliabil-
ity of the CMS. The NRC also issued a Generic Safety Evaluation Report

' discussing the NRC staff's view of the BWR SDV issue. The report speci-
fled acceptable bases for continued BWR plant operations and provided
recommendations for short- and long-term modifications.

4.3.8 Other events of interest

Descriptions of the following events are included in this report be-
cause they may possibly be perceived by the public to be significant with
regard to public hesith. The events did not involve a major reduction in
the level of protection provided for public health or saf ety and therefore
are not reportable as an abnormal occurrence.

Yankee Rowe turbine failure.8 On February 15, 1980, the Yankee Rowe
turbino experienced multiple disk f ailures. The reactor was at 2-3% power
to provide suf ficient steam for turbine startup. Before synchronizing, a
thump was heard from an apparent severe jarring of the turbine. The tur-

i bine coasted down for about 25 min compared to the normal coastdown time
of 45-60 min. The reactor did not experience a transient as a result of

| the turbine f ailure. There was negligible decay heat in the core because
i of the long period of shutdown and no condition to cause a reactor trip.

The reactor was lef t critical for about 0.5-1 h, then was shut down nor-
mally, and was placed I' a cold shutdown condition. The turbine outer and
inner casings were removed and an initial visual inspection was performed,

~

f It was found that both first stage disks in the low pressure rotor were
j completely failed. They were broken into several major pieces and many
! smaller fragments. Maj or damage was also observed at several adjacent

rows of blades and stators. Preliminary information indicates extensive

i cracking in the bore of the first stage disk at the generator end. It

appears that one large piece of a first stage disk got wedged against the
,

shaf t during turbine coastdown and may have caused significant damage to<

: the shaft.
The disk fragments were shipped to Westinghouse for a de tailed inves-

; tigation.
' BWR ist nuno assembiv failure.s On February 2,1980, Cmamonwealth

Edison reported that a j et pump f ailed in Dresden 3. The unit was oper-
ating at 67% power and preparing for a ref ueling outage. A remote-camera

i

i
i
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and visual inspection of the jet pumps and vessel were made af ter defuel- !

ing which revealed that the holddown beam assembly had broken. This al-
lowed the j et pump components to disassemble. Subsequent nondestructive

i examination of the remaining 19 holddown beams identified cracks in 6
additional beams. Investigations by General Electric showed that inter-
granular stress corrosion cracking under sustained loading was the cause
of the beam failure.

Reactor coolant onno seal failure.8 On May 10, 1980, Arkansas Nu-
clear One Unit I reported the "C" reactor coolant pump seal had f ailed.

,
The reactor was placed in cold shutdown and the leaking pump was isolated.

! The maximum leak rate was estimated to be 350 spa. High pressure inj ec-
tion was used to maintain pressurizer level and reactor coolant pressure.i

Damage to the seal was severe. Seals on all four reactor coolant pumps
were replaced. The licensee is working with Byron Jackson, the pump mann-
facturer, and Babcock & Wilcox on the f ailure analysis investigations.

Develooment of steam void under vessel head durina reactor cooldosq1.s
On June 11, 1980, a loss of component cooling water occurred at St.
Lucie 1. The reactor was manually tripped and natural circulation cool-
down was initiated to prevent damage to the reactor coolant pumps.

The natural circulation cooldown continued uneventfully until af tsr
6:00 AM. The highest cooldown rate achieved was ~65-70*F/h, which is
within operational limits. Between 6:00 and 6:30 AM, RCS pressure was
reduced from 1140 to 690 psi by charging water through the pressurizer
auxiliary spray line. Around 7:00 AM, while still charging via the aux-
iliary spray line, pressurizer level increased at rates f aster than the
rate at which water was being added. Pressurizer level then experienced

; wide variations, which continued for ~5 h while the cooldown and depres-
surization continued.

The pressurizer level variations have been shown to be due to the.

i formation of a relatively large steam void in the reactor head area that
persisted for a number of hours. The void was due to a temperature lag

'
be tween the bulk coolant and the vessel head area because of lower cooling

! flow in the head area during natural circulation cooldown.
Containment suan valve onen durina reactor onoration.' On July 27,

1980, a containment sump valve was discovered open at Palisades while the
reactor was at 80% power. A reactor operator had apparently opened the

, valve inadvertently while performing a surveillance test on another sys-
'

tem. It was lef t open for a 36-h period. Analysis of the occurrence
showed all safety functions could have been performed in the event of a
loss-of-coolant accident.

Concern over licensed ooerator nerformance at a nower reactor.' At
6:00 AM on August 8,1980, the NRC Senior Resident Inspector at Common-
wealth Edison Campany's Dresden Nuclear Power Station entered the control

i' room and observed that two of the four licensed reactor operators appeared
to be asleep. Units 2 and 3 were in operation. The inspector reported
his finding to a manager, who called the control room. When the inspector
and the manager arrived at the control room, the operators were awake and
attentive. The operators denied that they had been asleep.

An investigation determined that the two operators were not fully
i ottentive to their licensed duties of monitoring reactor conditions, al-

though it could not be determined whether or not the operators were ac-
tually asleep. The two operators were issued letters of reprimand by the

i
f
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NRC Director of the Office of Inspection and Enforcement. Cmamonwealth
Edison is to revise its training program, procedures, and policies to es-
tablish operator performance standards and provide for disciplinary action
for improper conduct.

Personnel overexnosure durina steam menerator renair.' During exten-

sive steam generator repair at San Onofre 1, 66 workers received doses in
excess of the regulatory limit of 3 rem per calendar quarter. The highest

calculated dose to any single individual for a calendar quarter was 4.9
rom. During the initial periods of work in the steam generators, the li-
consee failed to make adequato surveys, resulting in overexposures to sev-
eral personnel.

Inadvertent isolation of auxiliary feedwater system water sunniv.s
j

On May 20, 1980, Calvert Cliffs 1 was manually tripped from full power due
to a degradation in the service water system. The reactor was placed in
hot standby and auxiliary feedwater (AFW) pumps were used to maintain
steam generator water level. About 3 h later the main feedwater pump was
started to remove decay heat, and the AFW pump was secured and aligned to
take suction from the No.12 condensate storage tank (CST). The operator
inadvertently transposed the nomenclature and valve number which resulted
in isolating both condensate storage tanks. The error was detected 15 min
later and corrected immediately when the senior control room operator or-
dered the valve lineup to be verified.

Failure to adeavstely innlement a nost-TMI-action item.s As a result
of the TMI-2 accident, the NRC required all licensees to increase the
range of their noble gas monitors. Nine Mile Point responded to the NRC

order stating they had satisfied the NRC requirements. However, a health

physics inspection performed on October 8,1980, revealed the licensee had
made only a token effort which was technically inadequate. Subsequent in-

vestigation revealed that certain key management personnel had been aware
that the licensee's actual performance in this area was substantially dif-'

forent from the representation provided by the licensee in a December 31,
1979, letter.

4.4 References

1. U.S. Nuclear Regulatory Commission, Notification of Significant
Events, I&E Information Notice 80-06 (Feb. 27, 1980). J;

j 2. U.S. Nuclear Regulatory Commission, Report to Congress on Abnormat i

| Occurrences, January-Narch 1980, NUREG-0090, Vol. 3, No. 1 (September
,

'

| 1980).*
I 3. U.S. Nuclear Regulatory Commission, Report to Congress on Abnormal
! Occurrences, April-June 1980, NUREG-0090, Vol. 3, No. 2 (November

1980).* l

4. U.S. Nuclear Regulatory Commission, Failure of 76 of 185 Cbntrol Rdds [
to Futty I' sert During a Scram at a BER, I6E Bulletin 80-17 (July 3,n
1980).

*Available for purchase from the NRC/GPO Sales Program, U.S. Nuclear ,

'Regulatory Commission, Washington, DC 20555, and/or the National Technical
Information Service, Springfield, VA 22161.
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Occurrences, October-December 1980, NUREG-0090, Vol. 3, No. 4 (May
1981).*

9. U.S. Nuclear Regulatory Commission, Prevention of Damage Due to Water
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5. FUEL PERFORMANCE

5.1 Introduction

The NRC does not monitor every fuel failure that occurs in licensed
operating nuclear power plants. The approach taken is to set up operating
limits for radioactivity in the coolant (due to fuel failures) that are
stringent enough te ensure that dose limits specified in the Code of Fed-
eral Regulations are not exceeded and to monitor only those fuel failures
that are significant from the viewpoint of the number of fuel rods that

failed or those in which the failure is due to a new fuel failure mecha-
nism. Periodically, meetings are held with the nuclear fuel vendors to
review the operating experience of their fuel. Operating reactors typi-
cally have about 40,000 fuel rods, and the average fuel rod failure rate
during the last few years has been near or below 0.02% per cycle.1 (This
excludes the TMI-2 reactor, which is estimated to have most, if not all,
of its fuel damaged as a result of the 1979 accident.) Fuel performance
has continually improved, yet deviations from the normal occur occasion-
ally.

5.2 Snecific Fuel-Related Incidents

Several events related to fuel performance were reported during cal-
endar year 1980. None were considered significant enough to be included
in NRC's Report to Congress On Abnormal Occurrences (NUREG-0090 series).
Fuel failure events reported as LERs are discussed in Sects. 5.2.1-5.2.6.

5.2.1 Brunswick 2 (BWR)

A report to NRC dated December 8, 1980, stated that the reactor cool-
; ant activity level exceeded the limit of 0.2 pC1/g as result of a reactor

scram and leaking fuel elements at Brunswick 2. A report dated December
9, 1980, for Unit 1, where 182I concentrations in samples of milk exceeded
limits, stated that the source for this iodine activity was attributed to
fuel element leaks in Unit 2. Fuel sipping was planned for the next re-
fueling outage, and defective fuel elements were to be removed from the
core and replaced. (LER 80-082 and an environmental report were issued
for Unit 1 on December 9, 1980.)

i

5.2.2 Arkansas Nuclear One Unit 1 (PWR)
,

The radioactive gas release rate exceeded Technical Specification at
Arkansas Nuclear One Unit I during the first and third quarters of 1980 as
reported to NRC on April 16, 1980, and August 22, 1980, respectively. The
average gross gas release rate was 4.3 and 4.47% of the maximum permissi-
ble concentration for each quarter, respectively. The excessive release
rates were caused by failure of ~0.08% of the fuel accompanied by a purge
of the reactor building during the first quarter and by another purge of

__. - _ - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ -__ _____. . _ _ _ . _ . _ _ _ _ _



__ __

I
|

5-2

the reactor building following a plant shutdown to correct a steam genera-
tor tube leak during the third quarter (LERs 80-006 and 80-027).

)
i

5.2.3 Crystal River 3 (PTil )
!

Four reports from Florida Power Corporation (January 17, 1980; Feb-
ruary 4,1980; March 10,1980; and November 5, 1980) described five events
in which the dose equivalent of 182I in the reactor coolant exceeded the
limit of 1 pCi/g. (Twelve similar events occurred in previous years.)
All of these events were caused by an expected iodine spike following
either a reactor shutdown or reactor transient with known leaking fuel
(LERs 79-109, 80-002, 80-009, and 80-042).

5.2.4 Maine Yankee (PWR)

Nine fuel assemblies were identified during routine fuel sipping as
containing a total of ten leaking fuel pins at Maine Yankee and reported
to NRC on February 14, 1980. All fuel pins in which through-wall penetra-
tions were observed were removed from the reactor (LER 80-004).

5.2.5 Rancho Seco (PWR)

A report dated March 25, 1980, described a 4-in. section of fuel
cladding that was found missing from a fuel pin at Rancho Seco. The dis-
covery was made during a visual examination of the cycle 3 discharged fuel
elements. No additional failures were found on examination. A review of
the RCS chemistry indicated that the average 182I and as:I levels were not
abnormal. No detectable alpha activity in the reactor coolant indicated
that insignificant amounts of fuel had been dispersed from the fuel pin
(LER 80-015).

5.2.6 Troian (PWR)

A report dated May 8, 1980, stated that two fuel assemblies were
found during a planned fuel inspection program at Trojen to have abnormal
clad degradation. A total of two fuel pins had cladding failure. The
apparent cause was water-jet impingement on the fuel pins via an enlarged
baffle plate point gap (LER 80-006).

5.3 References

1. F. Garzarolli, R. von Jan, and H. Steshle, "The Main Causes of Fuel

Element Failure in Water-Cooled Power Reactors," At. Energy Rav.
17(1), 31 (March 1979).
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6. RADIATION EXPOSURE

6.1 Occusational Radiation Exoosure
.

This section reviews the data on occupational radiation exposure of
personnel at BWR and PWR commercial nuclear power plants. Data from 69

,

plants are considered based on their completion of at least one year of
commercial operation as of December 31, 1980. Fort St. Vrain (an HTUR) is
included for the first time, and Indian Point 1, although defueled, is

still included in the review.
The primary sources of information on occupational radiation exposure

are two types of annual reports that are required to be submitted to the
NRC in March of each year:

1. A report indicating the number, job description, and collective
dose (man-ress) of those individuals whose annual whole body dose ex-
ceeded 100 millirons is required by the Technical Specifications of each
plant. The standard format for the report is given in NRC's Regulatory
Guide 1.16.

2. A statistical summary report indicating the total number of indi-
; viduals monitored and the number of individuals whose annual whole body

dose fell into certain dose ranges is required by 10 CFR 20.407.
Tables 6.1 and 6.2, derived primarily from the first type of annual

report, reveal that workers at the 26 BWRs incurred a larger collective,

dose (27,878 man-roms) than did workers at the 42 PWRs. They also show'

that 69.8% of the total collective dose was incurred by contractor person-
nel at'BWRs compared to 66.6% at PWRs. Table 6.3 presents a breakdown of

,

1 these collective doses by work function for the last seven years. One can
see that workers performing routine and special maintenance activities con-
tinue to receive most (76.1% in 1980) of the total collective dose. Table
6.4 shows the percentage of the collective dose incurred by different

,

types of personnel at BWRs and PWRs by work function. As was the case'

last year, at PWRs the largest portion (43.6%) of the collective dose was
incurred by workers involved in special maintenance activities, whereas at
BWRs the largest portion (42.7%) of the collective dose was incurred by
workers involved in routine maintenance activities.

) Table 6.5 summarizes the exposure information reported pursuant to
i 10 CFR 20.407 by commercial BWRs and PWRs during the last eight years.
! The average annual dose for individuals receiving measurable doses is
1 0.67 reas, remaining less than 1 rem as it has every year since 1972.

The total collective dose at LWRs for 1980 (53,796 man-reas) in-

! creased considerably over last year's value (39,759 man-reas). Part of
' the increase could be due to modifications of Mark I toruses and the re-

placement of certain stainless steel components at BWRs. Also, the ac-
tivities required by NRC bulletins may have. caused an increase in the col-;

1ective dose received by workers at several plants.
For additional information refer to the NRC report, Occupational

i Radiation E.cposure at Commercial Nuclear Power Plants - 1980 (NUREG-0713,
j Vol. 2), which will be available from the National Technical Information

Service.

,
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Table 6.1 Annual whole body doses at BWRs - 1980a

Plant and utility personnel Contractor personnel Totals

Plant name Number of Collective Number of Collective Number of Collectivei

workers with dose workers with dose workers with dose
doses >0.1 rem (man-ress) doses >0.1 rem (man-rens) doses >0.1 rem (man-ress)

b hBig Rock Point 174 274 101 94 275h 368I Browns Ferry 1, 2, 3 2,010 1,231 68 34 2,078 1,265
Brunswick 1, 2 501 731 2,135 2,933 2.636 3,664
Cooper Station 145 205 375 615 520 820h bDresden 1, 2, 3 637 975 1,160 1,053 1,797b 2,028Duane Arnold 97 100 658 564 755 6640 0 hFitzPatrick 292 243 1,152 1,892 1,444 2,135C b bHatch 1, 2 437 349 454 399 g9gb 548Humboldt Bay 39 13 4 2 43 15Lacrosse 71 204 19 11 90 2150 0 hMillstone 1 383 283 1,883 1,792 2,266 2,075 *b b 0Monticello 406 261 334 228 740 489 bb 0 bNine Mile Point 476 272 177 200 653 472; Oyster Creek 465 572 1,295 1,229 1,760 1,801
Peach Botton 2, 3 751 651 1,379 1,473 2,130 2,124Pilgrim 376 481 2,035 2,695 2,411 3,176h b bQuad Cities 1, 2 441 1,150 2,064 3,560 2,505 4,710b 0 bVermont Yankee 292 402 792 907 1,084 1,309

Totals 7,993 8,397 16,085 19,481 24,078 27,878

#
Includes only those reactors that had been in commercial operation for at least one year as of

December 31, 1980.
b
Data presented are taken from the annual reports submitted in accordance with Regulatory Guide 1.16

except where the reported number of personnel receiving doses greater than 0.1 rem deviates by 15% or more
from the number of personnel reported pursuant to 10 CFR 20.407. For these plants, the total number of
personnel shown in the table is the number of workers whose doses exceeded 0.1 rem, as determined from the
10 CFR 20.407 reports.

#
Concluded first year of commercial operation in 1979.

!
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Table 6.2. Annual whole body doses at PWRs - 1980

Plant and utility personnel Contractor personnel Totals

Plant name Number of Collective Number of Collective Number of Co!!ective
workers with dose workers with dose workers with dose
doses >0.1 rem (man-ress) doses >0.1 rem (man-ress) doses >0.1 rem (sam-ress)

Arkansas 1 245 99 398 164 643 263
Beaver Valley 211 68 857 428 1.068 4 96
Calvert Cliffs 1, 2 423 246 760 359 1,183 605>

Cook 1, 2 215 155 573 295 788 450
b b'

Crystal River 29 233 434 365 732 39,
b DDavis-Be sse 76 60 285 219 361 279

b b bFarley 423 217 272 160 695 377
,
j Fort Calhosa 214 249 340 438 554 687
; Giana 33 409 34 305 685 714

Baddas Neck 2 96 239 1,095 929 1,3 91 1,168,

Indian Point 1, 2 53 555 534 384 1,068 939
b 0

Indian Point 3 17 111 378 236 556 347
b 0Eevannee 12 55 112 91 241 146

b# Naino Yaakee 17 222 29 233 477 555
Millstone 2 11 117 $6 494 67 611; g

' North Amma 1 13 121 17 77 304 1 98 3

,

Oconee 1, 2, 3 1.173 947 333 172 1,506' 1,119 ***

i Palisades 166 103 360 2 90 526 393
Point Beach 1, 2 169 175 307 413 476 588

b b 0Prairie Island 1, 2 404 197 127 132 531 329
b b b

- Rancho Seco 167 94 355 199 522 2 93
I Robinson 2 300 450 1,070 1,312 1.370 1,762

3 3
Sal.a 1 264 148 511 249 77 7 3 97
San Onofre 1 335 346 1,579 1,895 1,914 2,241

St. Lacie 273 314 445 181 718 495
Surry 1, 2 531 687 2,445 2,978 2.976, 3,665
Three Mile Island 1, 2 484 201 48d 309 97 7 5103

0 b b
| Trojan 188 123 499 325 687 44g

Turkey Point 3, 4 437 477 1.070 1.342 1.50 1,819

Yankee Rowe 15 103 7 76 22 179
Zion 1, 2 321 338 494 526 81 86 4

f Totals 9,361 7,859 17,579 15,676 26,940 23,535

a Includes only those reactors that had been la commercial operation for at least one year as of
December 31, 1980.

DData presented is taken from the samaal reports mitted la accordance with Roselatory Guide 1.16
except where the reported number of personnel receivin8 Joses 8reater than 0.1 rem deviates by 15% or more
from the number of personnel reported pursuest to 10 CFR 20.407. For these plants, the total number of
personnel shows la the table is the number of workers whose doses exceeded 0.1 rem, as reported la their
10 CFR 20.407 ammaal reports. This total was broken down into the number of persommel types by assumin8

,
that the proportion of a type was the same as that shows la the 1.16 reports,

!
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Table 6.3. Percentages of total collective doses incurred
by workers at LWRs by work function for 1974-1980

Percent of total collective dose
Work function

1974 1975 1976 1977 1978 1979 1980

Reactor operations 14.0 10.8 10.4 10.5 13.2 12.2 9.4
and surveillance

Routine maintenance 45.4 52.5 31.7 28.1 31.5 29.2 35.5
In-service inspection 2.7 2.9 5.7 6.4 7.7 9.0 5.5
Special maintenance 20.4 19.0 39.5 42.5 35.9 39.4 40.6
Waste processing 3.5 6.9 4.8 5.8 5.0 3.6 2.9
Refueling 14.0 7.7 7.9 6.7 6.5 6.6 6.0

Table 6.4. Percentages of collective doses incurred
by types of workers at BWRs and PWRs by work

function in 1980

BWR personnel type PWR personnel type

Work function Plant and Plant and
Contractors Contractors

utility utility

Reactor operations and 6.1 1.5 8.0 3.5
survelliance

Routine maintenance 14.1 28.6 10.0 17.0
In-service inspection 0.9 2.4 1.2 7.0
Special maintenance 4.9 33.2 8.7 34.9
Waste processing 1.9 1.2 1.5 1.1
Refueling 2.2 2.9 4.0 3 .1

Total 30.1 69.8 33.4 66.6

___ . _ . _ _ _ _ __



8Table 6.5. Summary of annual doses reported by nuclear power f actitties, 1973-1980

* ** '# " " * " * * " "I* ""I** ** " "* ""I*""Iteactor Neber of reactors Man-ress per
Year "* * "**#* " 8*"" "I" " *" ** ## "*# " " *"

t y pe included eegawatt-year(man-rees) doses generated (rees/ worker) (man-rene) pr reactor

1973 WR 12 9.399 9,440 3,770 1.00 783 787 2.5
BWR 12 4.564 5,340 3.394 0.85 380 445 1.3

Total 24 13,963 14,780 7.164 0.94 582 616 8.9

1974 WR 20 6,627 9,697 6,824 0.68 331 485 1.0
BWR 14 7,095 8,769 4,059 0.81 507 626 1.7

Total 34 13,722 18,466 10,883 0.74 404 543 1.3

1975 WR 26 8,268 10,884 11,983 0.76 318 419 0.7
BWR 18 12,611 14,607 5,786 0.86 701 812 2,2

Total 44 20,879 25,491 17,769 0.82 475 579 1.2

1976 WR 30 13,807 17,588 13,325 0.79 460 586 1.0
BWR 23 12,626 17,859 8,586 0.71 549 776 1.5 th

|- __ _ _ _

*
Total 53 26,433 35,447 21,911 0.75 499 669 1.2

1977 Wk 34 13,469 20,878 17,346 0.65 396 614 0.8
BWR 23 19,042 21,388 9,098 0.89 828 9 30 2.1

Total 57 12.511 42,266 26,444 0.77 570 742 1.2

1978 WR 39 16,713 25,720 19,840 0.65 429 659 0.8
BWR 25 15,096 20,278 11,774 0.74 604 811 1.3

Total 64 31,809 45,998 31,614 0.69 497 719 I.0

1979 WR 42 21,437 38,828 18,249 0.55 510 924 1.2
BWR 25 18,322 25,2&5 11,671 0.73 733 1,010 1.6

Total 67 39,759 64,073 29,920 0.62 593 956 1.3

1980 WR 42 24,266 46,237 18,287 0.52 578 1,101 1.3
BWR 26 29,530 34.094 10,868 0.87 1,136 1,311 2.7

Total 68 53,796 80,331 29,155 0.67 791 1,181 1.8

1980 HTcu 1 3 58 83 0.05 3 58 0.0

aThe figures in this table are based on the number of nuclear power reactors that had been in commercial operation for at least one year as of December 31 of
each of the years indicated. Indian Point 1, although defueled, is counted; Fort St. Vrain is shown for the first time.
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Appendix A

GLOSSARY

Abnormal occurrence See Sect. 4.3 and Appendix C.
Average daily power level, The not electrical energy generated
MWe net during the day (measured from 0001

to 2400 h, inclusive) in megawatt-
hours divided by 24 h.

Licensed thermal power, NWt The maximum thermal power of the
reactor authorized by the NRC, ex-
pressed in megawatts.

Date of commercial operation Date unit was declared by utility,

owner to be available for the regular
production of electricity; usually
related to satisfactory completion
of qualification tests, as specified
in the purchase contract, and to ac-
counting policies and practices of
utility.

Design electrical rating (DER), The nominal not electrical output of
net MWe the unit specified by the utility and

used for the purpose of plant design.

Forced outage An outage required to be initiated
no later than the weekend following
discovery of an off-normal condition.

Forced outage hours The clock hours during the report
period when a unit is unavailable
due to forced outages.

Gross electrical energy gen- Electrical output of the unit during
erated, MWh the report period as measured at the

output terminals of the turbine gen-
erator, in megawatt-hours.

Gross hours The clock hours from the beginning of
a specified situation until its end.
For outage durations, the clock hours
during which the unit is not in power
production.

Gross thermal energy generated, The thermal energy produced by the
MWh unit during the report period as,

measured or computed by the licensee,
in megawatt-hours.

Hours generator on-line Also, " unit service hours." The
total clock hours in the report pe-
riod during which the unit operated

|
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with breakers closed to the station
bus. These hours added to the total
outage hours experienced by the unit
during the report period shall equal
the hours in the report period. |

Hours in reporting period For units in power ascension at the
end of the period, the gross hours

,

'

from the beginning of the period or
the first electrical production,
whichever comes last, to the end of

the period. For units in commercial
operation at the end of the period,
the gross hours from the beginning of
the period or of commercial opera-
tion, whichever comes last, to the
end of the period or decommissioning,
whichever comes first.

Hours reactor critical The total clock hours in the report
period during which the reactor sus-

,

tained a controlled chain reaction. I
i

Maximum dependable capacity Dependable main-unit gross capacity,

(gross) (MDC gross), gross NWe winter or summer, whichever is
smaller. The dependable capacity
varies because the unit efficiency
varies during the year due to varia-
tions in cooling water temperature.
It is the gross electrical output as
measured at the output terminals of
the turbine generator during the most

restrictive seasonal conditions
(usually summer).

Maximum dependable capacity (net) Maximum dependable capacity (gross)
(MDC not), MWe net less the normal station service

loads.

Nameplate rating, gross NWe The nameplate power designation of
the generator, in negavolt-amperes
(MV-A), times the nameplate power
factor of the generator. Note that
the nameplate rating of the generator
may not be indicative of the maximum
or dependable capacity, since some
other item oi equipment of a lesser
rating (e.g., turbine) may limit
unit output.

Net electrical energy generated Gross electrical output of the unit,
measured at the output terminals of
the turbine generator during the re-
porting period, minus the normal sta-
tion service electrical energy utili-
zation. If this quantity is less 1

_ __ _. _ _ _ _ __
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than zero, a negative number should
be recorded.

Outage A situation in which no electrical
production takes place.

Outage duration The total clock hours of the outage
measured from the beginning of the
report period or the outage, which-
ever comes first.

Period hours See " hours in reporting period."
Power reduction A reduction in the average daily

power level of more than 20% from the
previous day. All power reductions
are defined as outages of zero hours
duration for the purpose of computing
unit service and availability factors
and forced outage rate.

Regulatory restriction Special restrictions imposed by the
NRC or other state or federal regula-
tory agencies limiting power level to
less than authorized until the re-
strictive condition is resolved.
Does not include self-imposed op-
orating restrictions.

- Restricted power level Maximum net electrical generation to
which the unit is restricted during
the report period due to the state
of equipment, external conditions,

;
administrative reasons, or a direc-

tive from the NRC.
Scheduled outage Planned removal of a unit from ser-

vice for refueling, inspection,
training, or maintenance. Those
outages which do not fit the defini-
tion of " forced outage" are perforce
" scheduled outages."

Startup and power-ascension-test Period following initial criticality
,

phase during which the unit is tested at1

successively higher levels, culminat-
ing with operation at full power for
a sustained period and completion of
warranty runs. Following this phase,
the utility generally considers the
unit to be available for commercial
operation.

Unit The set of equipment uniquely asso-
cisted with the reactor, including
turbine generators, and ancillary

1

|
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equipment, considered as a single
electrical energy production fa-
cility.

Unit age The elapsed time from the date of
first electrical generation through
December 31 of the current year.

Unit available hours The total clock hours in the report
period during which the unit operated
on-line or was capable of such opera-
tion. (Unit reserve shutdown hours
plus hours generator on-line.)

a ava la e urs x 100
Unit availability factor

Period hours
Unit capacity f actors

r as t erna energy generate x 100
Using licensed thermal power Period hours x licensed thermal power

# ** ** # #* '"*#EI I*"*** * *
Using nameplate rating Period hours x nameplate rating

Net electrical energy generated x 100
Usine DER Period hours x DER

Gross electrical energy generated x 100
Using MDC gross *

Period hours x MDC gross

Net electrical energy generated x 100
Using MDC note Period hours x MDC net

Forced outage hours
Unit forced outage rate Unit service hours + forced outage hours

Unit reserve shutdown The removal of the unit from on-line
operation for economic or other sial-
lar reasons when operation could have

I been continued.

Unit reserve shutdown hours The total clock hours in the report
period during which the unit was in
reserve shutdown mode.

Unit service hours x 100Unit service factor
Period hours

Unit service hours See " hours generator on-line."

* NOTE: If MDC gross and/or MDC net have not been determined, the DER
is substituted for this quantity for unit capacity factor calculations.

. ._ _ -
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Appendix B

INDIVIDUAL PLANT SUMMARIES FOR 1980

Summaries of the 1980 operating experience for each plant are pre-
seated in this appendix. The system descriptions are given in Table B.1,
and the component types are defined in Table B.2. The individual plant
summaries are arranged alphabetically by plant name. The information pro-
vided includes plant operating and outage statistics, details on each out-
age, and highlights of operating experience.

Symbols used in the table provided for each summary are as follows:
Under " Type," F is used for forced outage and S is used for scheduled out-
age. Under "Cause," the following symbols are used:

A equipment failure
B maintenance or test

,

C refueling '

D regulatory restriction
E operator training and license exams
F adminis trative
G operational error
H other

Under " Shutdown method," I is manual, 2 is manual scram, 3 is auto-
matic scram, 4 is continuations, and 9 is other.

The daily average power curves for the year, presented with the plant
summaries, are based on maximum dependable capacity (MDC) of the plants as
of December 31, 1980; under optimum conditions, the average power may ex-
coed 100% of the MDC.

.-
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B-2

Table B.1. System descriptions

System Codo

,

Reactor RX

Reactor vessel internals RA
Reactivity control systems RB

Meactor core RC

Reactor coolant system and connected systems CX

Reactor vessels and appurtenances CA
Coolant recirculation systems and controls CB
Nain steam systems and controls CC
Main steam isolation systems and controls CD
Reactor core isolation cooling systems and controls CE
Residual heat removal systems and controls CF
Reactor coolant cleanup systems and controls CG

'

Feedwater systems and controls CH
Reactor coolant pressure boundary leakage detection systems CI
Other coolant subsystems and their controls CJ

Engineered safety features SX

' Reactor containment systems SA
Containment heat removal systems and controls SB
Containment air purification and cleanup systems and controls SC
Containment isolation systems and controls SD
Containment combustible gas control systems and controls SE
Emergency core-cooling systems and controls SF
Control room habitability systems and controls SG
Other engineered safety feature systems and their controls SH

j Instrumentation and controls II

Reactor trip systems IA
Engineered safety feature instrument systems IB
Systems required for safe shutdown IC

'

Safety-related display instrumentation ID
| Other instrument systems required for safety IE

|
Other instrument systems not required for safety IF

Electric power systems EX

Offsite power systems and controls EA
AC onsite power systems and controls EB
DC onsite power systems and controls ECI

Onsite power systems and controls (composite AC and DC) ED
Emergency generator systems and controls EE
Emergency lighting systems and controls EF |
Other electric power systems and controls EG

Fuel storage and handling systems FX

New fuel storage facilities FA
Spent-fuel storage facilities FB
Spent-fuel pool cooling and cleanup systems and controls FC
Fuel handling systems FD

- ._. - . . - _ _ - .--__ --_ - _ . - _ _ _ . .
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Table B.1 (continued)

System Code

Auxiliary water systems WI

Station service water systems and controls WA
Cooling systems for reactor auxiliaries and controls WB
Domineralized water makeup systems and controls WC
Potable and sanitary water systems and controls WD
Ultimato heat sink facilities WE
Condensate storage facilities WF
Other auxiliary water systems and their controls WU

Auxiliary process systems px

Compressed air systems and controls PA
Process sampling systems PB
Chemical, volume control, and liquid poison systems and PC
controls

Failed-fuel detection systems PD
Other auxiliary process systems and their controls PE

Other auxiliary systems AI

Air conditioning, heating, cooling, and ventilation systems AA
'

and controls
Fire protection systems and controls AB

| Communication systems AC
Other auxiliary systems and their controls AD

Steam and power conversion systems HX

| Turbine generators and controls HA
Main steam-supply system and controls (other than CC) HB
Main condenser systems and controls HC
Turbine gland-sealing systems and controls HD
Turbine bypass systems and controls HE

! Circulating water systems and controls HF
Condensate cleanup systems and controls HG
Condensate and feedwater systems and controls (other than CH) HH
Steam generator blowdown systems and controls HI
Other features of steam and power conversion systems (not HJ

included elsewhere)
Radioactive waste management systems MX

Liquid radioactive waste management systems MA
Gaseous radioactive waste management systems MB
Process and effluent radiological monitoring systems MC
Solid radioactive waste management systems MD

Radiation protection systems BI

Area monitoring systems BA
Airborne radioactivity monitoring systems BB

.

- - - - . _ . . - - . . - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ _ _ . _
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B-4

Table B.2. Component types

Component type Component type includes

.

Accumulators Scram accumulators, safety injection
tanks, surge tanks, holdup / storage
tanks

Air dryers

Annunciator modules Alarms, bells, buzzers, clazons,
horns, songs, sirens

Batteries and chargers Chargers, dry cells, wet cells,
storage cells

Blowers Compressors, gas circulators, fans,

ventilators

Circuit closers / interrupters Circuit breakers, contactors, con-
trollers, starters, switches (other
than sensors), switchgear

] Control rods Poison curtains

Control rod drive mechanisms

Domineralizers Ion exchangers

Electrical conductors Buses, cables, wires

Engines, internal combustion Butane, diesel, gasoline, natural
gas, and propane engines

Filters Strainers, screens

Fuel elements

Generators Inverters

Heaters, electric Heat tracers

Heat exchangers Condensers, coolers, evaporators,
regenerative heat exchangers, steam
generators, fan coil units

Instrumentation and controls Controllers, sensors / detectors / ele-
ments, indicators, differentials
integrators (totalizers), power
supplies, recorders, switches,
transmitters, computation modules

Mechanica4 Junction units Mechanical controllers, governors,
gear boxes, varidrives, couplings

Motors Electric motors, hydraulic motors,

pnennatic (air) motors, servosotors
,

, _ . _ ~ , _ _ . _
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Table B.2 (continued)

Component type Component type includes

Penetrations, primary containment Air locks, personnel access, fuel
handling, equipment access, elec-
trical, instrument line, process

iiP P ng

Pipes and/or fittings

Pumps

Recombiners

Relays Switchgear

Shock suppressors and supports Hangers, supports, sway braces /
stabilizers, snubbers, antivibra-
tion devices

Transformers

Turbines Steam turbines, gas turbines, hydro
turbines

Valves Valves, dampers

Valve operators Explosive, squib

Vessels, pressure Containment vessels, dry wells,
pressure suppression chambers,
pressurizers, reactor vessels

,

* - _ _ .
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ARKANSAS 1

I. Summary

Description Performance Outanes

| Location: Russellville, Arkansas Net electrical energy generated Total No.: 11
Docket No.: 50-313 (NWh): 3,781,602 Forced: 9
Reactor type: PWR Unit availability factor (%): 63.7 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 3,209.5 (36.6%)"

3

(NWe-net): 836 MDC): 51.5 Forced: 1,884.7 (21.5%) '

Commercial operation: 12/19/74 Unit capacity factor (%) (using Scheduled: 1,324.8 (15.1%)"
Years operating experience: 6.4 design NWe): 50.6

II. Himh11mhts

?
The unit was shut down at the beginning of the reporting period for TMI-related modifications. os

The blocking on the low pressure turbine "B" was modified during this outage because of cracking in the
turbine rotor. Initial 1980 startup was on February 8, and reactor power was limited to 90% because of

'
the turbine modification. Both Arkansas units suffered a loss of off.ite power on April 7 due to a
tornado. Maintenance during the two-week April outage included Crystal River-related modifications.
Fiva days after the ensuing startup, a reactor coolant pump seal failed, and the unit was down for
nearly a month. Steam generatur tube leaks resulted in 41 d of downtime in July and September.

" Includes 951.2 h in 1980 from continued shutdown of 12/31/79.



. _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DETAILS OF P1Jurr OUTAGES FOR ARIANSAS 1

** ** * Shatdown System ComponentNo* Type Description Cause
(1980) (h) method involved involved

12/31/79 951.2 S Commitment to NRC to make 7MI- D 4 Reactor coolant Instrumsstation
(cont.) related modifications. (CE) sad sentrols

1 3/07 104.7 F Vacuna leak in main wondenser due A 1 Steam and power Pipes, fittiass
to failure of the rubber expansion. conversion (EC)

2 4/07 20.7 F Loss of offsite power due to tor- H 3 Electric power Electrical com-
nado damage to transmission lines. (EA) ductors

3 4/19 369.5 S Crystal River related modifica- F 1 Instrumentation Instrumentation
tions, HP turbine steam seal re- and controls (IE) sad controls
pair, and LP turbine / condenser ex-
pension joint repairs.

4 5/05 4.1 S Turbine overspeed trip test. B 1 Steam and power Turbines

conversion (EA) Y
.a

5 5/10 715.3 F RCP seal failure (IER 80-13). A 1 Reactor coolant Pumps
(CB)

6 6/24 9.8 F Partial loss of offsite power H 3 Electric power Not applicable
(IER 80-22). (EA)

7 7/16 448.7 F SG A tube leak - two leaking tubes A 1 Steam and power Heat enchangers
found and plugged, one other de- conversion (EB) (steam genera-
fective tube piogged (IER 80-26). tor)

8 8/22 9.6 F A rumback was initiated when the B A 3 Steam and power Notors
MFTP tripped due to its oil pump conversion (55)
tripping becease of a motor bear-
ing fallare. During the rumback
the reactor tripped on high RCS
pressure when MPTP A control
failed. Debris was cleaned from
the NFYP governor mechanism.

!



DETAILS Of *LANT OUTAGES FOR ARKANSAS 1 (continued)

** ** * * **No. Type Description Cause I' '' "E "'"
(1980) (h) method involved involved

9 9/05 549.6 F One tube found leaking and was A 1 Reactor coolant Heat exchangers
pingged in SG A (IER 80-34). (CC) (steam senera-

tor)

10 10/07 6.1 F Accidental trip of NFWP A when a G 3 Steam and power Pumps
mechanic slipped and hit the trip conversion (55)
mechanism.

11 12/08 20.2 F Secondary plant load oscillations - A 3 Steam and power Valves
cause unknown. Thought to be due conversion (HA)
to a governor valve being close to
its break open point.

txt
I

os

- - - _ _ _ _ _ - - _ -
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ARKANSAS 2

I. Summary

Description Performance Outanes
Location: Russellville, Arkansas Not electrical energy generated Total No.: 29 -

Docket No.: 50-303 (NWh): 3,647,197 Forced: 27
Reactor type: PWR Unit availability factor (%): 74.0 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 3,137.9 (35.8%)

(NWe-net): 858 NDC): 63.0 Forced: 1,902.5 (21.5%)
Commercial operation: 3/26/80 Unit capacity factor (%) (using Scheduled: 1,235.4 (14.1%)
Years operating experience: 2.0 design NWe): 59.3

II. Hjahlimhts

?
The unit was in power ascension testing until January 29 when it was shut down for INI-related o

modifications (NUREG-0578). A failed diesel generator rotor shaft extended the outage to March 19.
Commercial operation was formally declared on March 26. The unit was off-line from September 3-29
for cleaning asian clans, silt, and corrosion products from reactor building cooling coils. The unit
had an availability factor of 74.0 in 1980.

!

i

i

!

_ _ _ _ _
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DETAILS OF PLANT OUTAGES FOR ARKANSAS 2

*** *** * ut va ystem omPonentNo. 7ype Description Cause
(1980) (h) method involved involved

1 1/17 42.1 F Feedwater control valve failure due A 3 Steam and power Pipes, fittings

to loss of airline. Airline re- conversion (HH)
placed.

2 1/19 14.5 F Turbine trip due to high vibrations. A 3 Steam and power Turbines

conversion (RA)

3 1/21 6.3 F Second trip due to high vibration in A 3 Steam and power Thrbines4

turbine. conversion (BA)

4 1/29 1215.6 S Scheduled reactor / turbine trip per B 2 Electric power Engines. Inter-
startup testing sequence. During (EE) nel combustion
outage, TMI-related modifications
were made. Also, a failed diesel

j generator rotor shaft was discovered es
during a test, extending the ostage.

5 3/20 11.6 F Calen1stor failure for control ele- A 3 Instrumentation Instrumentation
ment assembly; rod No. 26 dropped and controls and controls
and was recovered. (IA)

6 3/22 19.8 S Power escalation testing. B 2 System code not Component code
applicable (ZZ) not applicable

3/26 Declaratica of commercial operation.

7 3/28 15.6 F MFTP trip due to loss of level in- A 3 Steam and power Instramentation
dicator in condenser hotwell; conversion (HC) and controls

loose wire found.;i .

) 8 3/28 16.0 F Core protection calculator tripped H 3 Instrumentation Instrumentation
' reactor at axial shape index of 0.6. _and controls (IA) and controls

j 9 4/02 24.7 F Lost FW control due to inadvertent A 3 Steam and power Relays
cycling of control breaker. conversion (BE)

10 4/07 278.3 F Loss of offsite power due to weather. H 3 Electric power Electrical con-
Unit stayed off line due to lack of (EA) doctors
transmission capabilities.
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DETAILS OF PLANT OUTAGES FOR ARKANSAS 2 (continued)

'' "''' " * **No* Type Description Cause I" ** *# ***
(1980) (h) method involved involved

11 4/24 17.7 F Loss of control rod position indica- A 3 Reactor (RB) Instrumentation
tion, and controls

12 4/25 4.1 F Loss of control rod position indica- A 3 Reactor (RB) Instramentation
tion (LER 80-12), and controls

13 6/05 75.7 F Steam leak on main steam line in re- A 1 Steam and power Pipes, fittings
actor building. conversion (BB)

14 6/11 13.5 F Two spurious DNBR/ linear power den- A 3 Instramentation Instrumentation
sity (LPD) trips occurred simultano- and controls (IA) and controls
ously on the core protection calcu-
lators.

15 6/24 191.5 F Partial loss of offsite power due to A 3 Electric power Electrical com- bea ground fault on one of the 500-kV (EA) doctors
transmission lines (LER 80-42). U

16 7/07 13.9 F CEAC No.1 in test while CEAC No. 2 0 3 Instrumentation Instrumentation
inoperable caused trip due to large and controls (IA) and controls
penalty factor associated with both
CEACs inoperable.

17 7/24 11.8 F CEA No. 48 dropped due to circuit A 3 Reactor (RB) Instramentation
board failure. and controls

18 8/15 13.1 F Lost stator cooling water while G 3 Auxiliary water Beat exchangers
switching control room chillers and (WG)
main chillera.

19 8/16 5.0 F Low SG 1evel because of faulty con- A 3 Steam and power Pipes, fittings
trol oil line kitting. conversion (ER)

20 8/18 8.6 F Low SG 1evel because of blown fuse A 3 Steam and power Instrumentation
in FW control system cabinet, conversion (BE) and controls
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DETAILS OF PLANT OUTAGES FOR ARKANSAS 2 (continued)

** ** * a wa yst*a sponent
| No. Type Description Cause(1980) (h) method involved involved

21 8/21 25.6 F DNBR/ linear power density (LPD) G 3 Instrumentation Instrumentation
trips on core protection computers and controls and controls
while switching inverter power (IA)
from station battery to AC.

22 9/03 642.4 F Cleaning of the reactor building B 1 Auxiliary water Heat exchangers
cooling coils of asian clams, silt, (WA)
and corrosion products (I2R 80-72) .

|

23 10/01 16.4 F Lost RCP B during maintenance in A 1 Reactor coolant Pamps
pump breaker cabinet. (CB)

24 10/14 28.3 F Square root extractor in the FW con- A 3 Reactor coolant Instrumentation
trol failed causing on overspeed. (CH) and controls
High SG 1evel trip followed.

I
25 11/03 49.5 F Excessive RCS leakage from DP sensing A 1 Reactor coolant Nechanical [

line due to fatigue weld failure (CB) function units
(LER 80-86),

t

26 11/18 29.5 F MSIV (2CV - 1010) declared inoper- A 1 Engineered safety Yalves
able due to excessive stroke time features (SD)
(IER f 0-84) .

27 12/05 283.8 F Crack on charging pump suction piping A 2 Auxiliary pro- Pipes, fittings
(12R 80-90) . cess (PC)

28 12/17 18.1 F Excess RCS leakage (C.91 sym) be- A 1 Auxiliary pro- Valves
j cause of packing leak in valve cess (PC)

2CV - 4827.

29 12/20 44.9 F Refueling water tank level sensing A 2 Instrumentation Instrumentation
lines froze, rendering all level and controls and controls
instrumentation inoperable (I2R 80- (IE)
91).

_ _ _ _ -
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BEAVER VALLEY 1

I. Summary

Description Performance Outanes
Location: Shippingport, Net electrical energy generated Total No.: 6
Pennsylvania (NWh): 300,775 Forced: 6

Docket No.: 50-334 Unit availability factor (%): 6.8 Scheduled: 0
Reactor type: PWR Unit capacity factor (using Total hours: 8,182.9 (93.1%)"
Maximum dependable capacity NDC): 4.2 Forced: 388.2 (4.4%)(NWe-net): 810 Unit capacity factor (%) (using Scheduled: 7,794.7 (88.7%)"
Commercial operation: 10/01/76 design NWe): 4.0
Years operating experience: 4.6

II. Himhlimhts
or
dThe unit remained down for major TMI-related modifications and refueling through November 20. *

After November 26 the unit operated normally until December 18 when leaking pressurizer safety valves i

forced an outage lasting through the end of the year.
;

" Includes 7,794.7 h in 1980 from continued shutdown of 12/01/79.
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DETAILS OF P! ANT OUTAGES FOR BEAVER VALLEY 1

** *** * Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

12/01/79 7794.7 S Refueling and major modifications B 4 Other (II) Other

(cont.) as required by NRC, including IE
Bulletins 79-02 and 79-14.

1 11/20 12.0 F High SG 1evel when 1B and 1C SG A 3 Steam and power Instrumentation
bypass feed control valves did not conversion (HH) and controls
regulate properly.

2 11/21 30.3 F High SG 3evel when a FW flow signal A 3 Steam and power Instrumentation
isolator failed, which caused the IB conversion (BE) and controls
main feed regalating valve to 30 wide
open during transfer from bypass flow
control (LER 80-96).

3 11/23 17.0 F Turbine trip while performing turbine A 3 Steam and power Instrumentation
thrust bearing oil trip check. conversion (BA) and controls Y

w
*

4 11/23 3.1 F Low SG 1evel when trcasferring from G 3 Steam and power Instrumentation
bypass flow control. convession (RE) and controla

5 11/26 3.7 F EEC panel power supply inadvertently G 3 Steam and power Annunciators
shorted when trouble shooting an conversion (HA)
alarm problem.

6 12/18 322.1 F Leaking pressurizer safety valves. A 1 Reactor coolant Valves
no main safety valves had minor (CB)
corrosive deposits; the pilot
valves were not leaking.

1

.

__ . _______
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BIG ROCK POINT

I. Summary

Description Performance Outanes

Location: Charlevoix, Michigan Net electrical energy generated Total No.: 6
Docket No.: 50-155 (MWh): 405,450 Forced: 4
Reactor type: BWR Unit availability factor (%): 78.9 Scheduled: 2
Maximum dependable capacity Unit capacity factor (uting Total hours: 1,851.1 (21.0%)"

(MWe-net): 63 MDC): 71.5 Forced: 38.8 (0.4%)
Commercial operation: 3/29/63 Unit capacity factor (%) (using Scheduled: 1,812.3 (20.6%)"
Years operating experience: 18.1 design MWe): 64.1

II. Himhlimhts

?
The unit remained off-line until January 12 per requirements of NUREG-0578. Maximum dependable ;

capacity was decreased from 65 to 63 NWe (net) due to thermal-hydraulic limit margins of the fuel. The
plant operated at or near full power from January 15 until October 31 (with the exception of a required
scram test on July 24), when refueling commenced. The unit had an availability factor of 78.9 in 1980.

" Includes 295.7 h in 1980 from continued shutdown of 12/31/79.

,

a



DETAILS OF PLANT OUTAGES FOR BIG ROCK POINT

** *** * Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

12/31/79 295.7 S Implement requirements of NUREG-0578 D 4 Instrumentation Instrumentation
(cont.) (TWI related modifications), and controls (IB) and controls

9
1 1/13 3.7 F Failure of intermediate power range A 3 Instrumentation Instrumentation

monitor. and controls (IB) and controls

2 1/13 4.5 F Failure of intermediate power range A 3 Instrumentation Instrumentation
monitor. and controls (IB) and controls

3 1/13 15.2 F Trip of intermediate power range non- H 3 Instrumentation Instrumentation
itor on period Joe to prompt effect. and controla (IB) and controls

4 1/15 15.4 F Failure of intermediate pressure res- A 3 Reactor coolant Instrumentation
nintor. (CC) and controls

tzf5 7/24 52.0 S Scram testing per IE Balletin 80-17. D 1 Reactor (RB) Control rods ),
w

6 10/31 1464.6 S Refueling. C 1 Reactor (RC) Fuel elements

i
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BROWNS FERRY 1

I. Summary

Description Performance Outanes

Location: Decatur, Alabama Net electrical energy generated Total No.: 23

Docket No.: 50-259 (MWh): 6,061,849 Forced: 20
Reactor type: BWR Unit availability factor (%): 72.6 Scheduled: 3

kaximum dependable capacity Unit capacity factor (using Total hours: 2,404.1 (27.4%),

(MWe-net): 1,065 MDC): 64.8 Forced: 497.8 (5.7%)
Commercial operation: 8/01/74 Unit capacity factor (%) (using Scheduled: 1,906.3 (21.7%)

Years operating experience: 7.2 design MWe): 64.8

II. Hiahlimhts
to

Refueling lasted from January 3 until March 22. On restart, numerous short outages and power re- h
""

ductions, including ones for repair of the main transformer and the "B" recirculation pump thrust bear-'

ing, slowed return to full power. The NRC-required manual and automatic scram tests were performed on
Ja'ly 23 and 24. The unit had an availability factor of 72.6 in 1980.

_



_ _ . . _ _ _

DETAILS OF PLAhT OUTAGES FOR BROWNS FERRY 1

** '" * Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

1 1/03 1988.1 S Refueling. C 2 Reactor (RC) Feel elements

2 3/22 76.4 F Blown seal on B recirculation pamp. A 2 Reactor coolant Pamps
(CB)

3 3/27 54.8 F Generator neutral overvoltage due to A 3 Electric power Transformers
problems with main transformers. (EB)

4 3/29 74.4 F High temperature on B recirculation A 2 Reactor coolant Pamps
pump thrust bearing. (CB)

5 4/20 36.5 F Kaintenance on FW control valve. A 2 Reactor coolant Valves
(CH)

6 4/23 15.0 F Balance main turbine. B 2 Steam and power 1%rbines
conversion (RA) tf

N
7 4/24 30.5 F Lov oil level signal la B recircula- A 2 Instramentation Electrical b*

tion pump due to loose wires (LER and controls (IF) conductors
80-35).

8 5/ 06 24.4 F Generator load rejection due to B 3 Steam and power Valves
electrobydraulic control pressure conversion (RA)
fluctuations during test of inter-
mediate valves.

9 5/07 7.7 F Blown fase la A FW inverter and A 3 Reactor coolant Generators (la-
spurious B FW high level sissal. (CH) verters)

10 5/27 10.7 F Load rejection while replacing a G 3 Electric power Transformers
PK block in the main transformer. (EB)

11 6/17 10.0 F Noisture separator high level. A 3 Reactor coolant Heat exchangers
(CC) (MSR)

12 6/17 36.8 F Recirculatloa pump low oil level A 2 Reactor coolant Pamps
alarm. (CB)

13 6/23 8.1 F Oil leak in EHC. A 2 Steam and power Nechanical
conversion (RA) function amits

-_____ _ _ _ _ _ _ _ _ _ . .



LETAILS OF PLANT OUTAGES FOR BROWNS FERRY 1 (continued)

Date Duration a un
No. Type Description Cause ye .* omponent

(1980) (h) method involied involved

14 6/24 11.6 F While performing control valve G 3 Reactor coolant Relays
closure SI, a miswired fast closure (CE)
pressure switch caused a scram
(LER 80-50).

15 6/24 10.C F While performing control valve clo- G 2 Reactor coolant Relays
sure SI, a misvired fast closure (CE)
pressure switch caused a scram (LER
80-50). Some control rods failed to
insert fully (see IE Bulletin 80-17).

16 7/22 17.6 F EHC system failure. A 3 Steam and power Mechanical
conversion (RA) function salts

17 7/23 11.8 S Manual scram to test control rods D 2 Reactor (RB) Control rods
per IE bulletin 80-17. 3'

so
w

18 7/24 6.4 S Automatic scram to test control rods D 3 Reactor (RB) Control rods
per IE Bulletin 80-17.

19 9/01 10.0 F Tatbine trip due to stop valve clo- A 3 Steam and power Yalves
sure. conversion (RA)

20 9/24 12.8 F Load rejection due to negative ground A 3 Electric power Transformers
on main transformer sudden pressure (EB)
relay.

21 10/03 9.5 F Turbine trip on low oil level when G 3 Steam and power Turbines
person inadvertently checked level converslom (RA)
switch.

22 11/28 19.3 F Tarbine trip while transferring the B 3 Electric power Turbines
shutdown bus from anit 1 station (EBO)
service to unit 2 station service
in preparation for steam leak main-
tenance.

23 12/29 21.7 F Replace filters in stator cooling A 2 Steam and power Filters
system. conversica (RA)

--__ __ _ _ _ _ _ - . - - __ _ _
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BROWNS FERRY 2

I. Summary

Descrintion Performance Outanes

Location: Decatur, Alabama Not electrical energy generated Total No.: 19
,

Docket No.: 50-260 (MWh): 5,618,838 Forced: 15
Reactor type: BWR Unit availability factor (%): 69.2 Scheduled: 4
Maximum dependable capacity Unit capacity factor (using Total hours: 2,707.3 (30.8%)
(NWe-net): 1,065 MDC): 60.1 Forced: 710.0 (8.1%)

Commercial operation: 3/01/75 Unit capacity factor (%) (using Scheduled: 1,997.3 (22.7%)
Years operating experience: 6.3 design NWe): 60.1

II. Himhlimhts
?

In February, the unit experienced three recirculation pump trips and two reactor protection system M
channel trips before being shut down on the February 15 for maintenance on the high pressure coolant
system. The shut down lasted two weeks. On April 22, the unit was taken off-line for 3 d when a per-
sonnel error caused a high reactor water level during a safety injection. On July 27, the NRC-required
manual and automatic scram tests were performed. The unit operated until September 5, when refueling
commenced. The unit returned on-line on November 22 and operated at or near full power for most of
December.

i



-

[

DETAILS OF F1. ANT OUTAGES FOR BROWNS FERRY 2

** *** * * ** I" '' "# ****No. Type Description Cause(1980) (h) method involved involved

1 2/10 10.1 F RPS channel trip. H 3 Instrumentation Instrumentation
and control's (IA) sad controls

2 2/12 17.9 F RPS channel trip. H 3 Instramentation Instrumentation
and controls (IA) and controls

3a. 2/15 346.5 F Maintenance of the main cooling sys- H 3 Engineered safety Pamps
tem; repaired RPCI pump turbine features (SF)
bearing pedestals (LER 80-10).

3b. 3/01 57.5 F Primary containment leakage. A 4 Engineered safety Penetrations
features (SD)

4 3/09 20.5 F SI channel B solenoids deenczgized B 3 Instrumentation Relays
(cause unknown), causing reactor and controls (IA) gg
low water level. d,

m
5 4/15 8.0 F Low reactor water level due to inad- G 3 Reactor coolant Instrumentation

vertent opening of main steam flow (CB) and controls
control circuit.

6 4/22 75.0 F High reactor water level during SI. G 3 Engineered safety Instrumentation
features (SF) and controls

7 5/02 20.2 F Pepair steam leak in steam tunnel. A 2 Reactor coolant Pipes, fittings
(CC)

8 5/03 14.8 F Repair No. 1 control valve. A 2 Steam and power Yalves
conversica (RA)

9 5/16 8.8 F Repair control valve servo-motor 4 2 Steam and power Motors
in electrohydraulic control sys- conversion (RA)
tea.

10 6/19 87.2 S Scheduled maintenance. B 2 Other (II) Other



_ _ _ _ . _ _ . - -

DETAILS OF PIANT OUTAGES FOR BROWNS FERRY 2 (continued)

'' "'' Shutdown System ComponentNo* Type Description Cause(1980) (h) method involved involved

11 6/24 11.0 F Condenser low vacuum during mainte- B 3 Steam and power Heat exchangers
nonce on condenser drain valve, conversion (HC) (condenser)

12 6/28 ? '- 4 F Condenser low vacuum. B 3 Steam and power Heat exchangers
conversion (HC) (condenser)

13 7/17
~

F Low reactor water level due to loss A 3 Electric power Relays
of preferred NG set due to over (EE)
voltage relay malfunction.

14 7/27 12.0 S Manual scram to test control rods D 2 Reactor (RB) Control rods
per IE Bulletin 80-17.

15 7/27 1F.1 S Automatic scraa to test control rods D 3 Reactor (RB) Control rods
per IE Bulletin 80-17. Os

1
N

16 7/28 64.8 F Failure of condensate short cycle A 2 Reactor coolant Valves -4

valves. (CH)

17 8/16 14.3 F Personnel error while performing SI G 3 Engineered safety Instrumentation
4.2.A-8 (reactor building isolation features (SD) and controls
logic test).

18 9/05 1882.0 S Refueling. C 2 Reactor (RC) Fnel elements

19 12/27 22.6 F Main steam line high radiation trip A 3 Steam and power Instramentation
was reset improperly. conversion (CC) and controls

_
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BROWNS FERRY 3

I. Summary
,

Description Performance Ontaaes
Location: Decatur, Alabama Net electrical energy generated Total No.: 11
Docket No.: 50-296 (MWh): 6,936,550 Forced: 8
Reactor type: BWR Unit availability factor (%): 79.1 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 1,831.9 (20.9%)"

(MWe-not): 1,065 MDC): 74.1 Forced: 615.4 (7.0%)
Commercial operation: 3/01/77 Unit capacity factor (%) (using Scheduled: 1,216.5 (13.9%)"
Years operating experience: 4.3 design MWe): 74.1

II. Hinhlights

?The unit was shut down until January 15 for installation of overhead cables from cooling tower y
transformers to bus tie boards. Operation was at or near full power with infrequent and short outages
until June 28, when during a manual scram to prepare for feedwater pipe maintenance, about one-third of
the control rods did not enter the core immediately. It took operators 10 min to get all rods to the
bottom of the core. This event precipitated NRC's order in IE Bulletin 80-17 for scram testing at all
BWRs. The unit returned to service July 12 and operated until November 23, when it was shut down for
refueling. Browns Ferry 3 generated the second highest amount of electricity (net megawatt hours) of
any reactor in the United States in 1980.

" Includes 375.3 h from continued 12/30/79 outage.
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DETAILS OF PLANT OUTAGES FOR BROWNS FERRY 3

Date hration utd wn ystem Component
No. Type Description Cause

(1980) (h) method involved involved

12/30/79 375.3 F Installation of overhead cables from A 4 Electric power Electrical con-
l (cont.) cooling tower transformers to bus (EA) ductors

tie boards.

I 1/17 14.7 F No. 2 main steam stop valve closes A 3 Reactor (RB) Circuit
during testing causing a spike in closures /
reactor pressure; reactor tripped interrupters
on high-high flux.

2 1/18 45.1 F No. 2 main steam stop valve closes A 3 Reactor (RB) Circuit
during testing causing a spike in closures /
reactor pressure; reactor tripped inte rrupters

on high-high flux. Unit remains down
for maintenance on the EHC system,

tB
3 5/15 14.5 F Load rejection due to generator G 3 Electric power Generators d

field ground. (EB) (main generator) O

4 5/21 11.0 F Indication of high flux during re- B 3 Reactor (RB) Instrumentation
actor low water level SI. and controls

5 6/07 13.1 F Ground protection relay trip. A 3 Electric power Relays

(EA)

6a. 6/28 76.0 F Maintenance on FW piping: during this A 2 Reactor coolant Pipes, fittings

scram about 1/3 of the control rods (CE)
did not enter the core immediately.

6b. 7/01 246.7 S Investigation and testing of control D 4 Reactor (RB) Control rods
rods and scram discharge volume.

7 7/11 20.8 S Manual scram to test control rods D 2 Reactor (RB) Control rods
per IE Bulletin 80-17.

8 7/12 34.7 S Automatic scram to test control D 3 Reactor (RB) Control rods
rods per IE Bulletin 80-17.

. _ . _ _
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DETAILS OF PLANT OUTAGES FOR BROWNS FERRY 3 (continued)

** '' " Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

9a. 9/12 41.2 F Naintenance on NSIV 1-26. A 2 Reactor coolant Valves
(CD)

9b. 9/14 9.5 F Naintenance on FW valve 3-219A. A 4 Reactor coolant Valves
(CH)

| 10, 9/20 15.0 F Loss of preferred power when the A 3 Electric power Circuit
| 480-V shutdown board A failed to (EB) closers /

transfer back to normal, causing interrupters
loss of RPS NG Set A (IRR 80-19).

11. 11/23 914.3 S Refueling. C 1 Reactor (RC) Fuel elements

te

d
-

_ _ _ _ . _ _ _ _ _ _ _ _ _
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BRUNSWICK 1

I. Summary

Description Performance Ontanes
Location: Southport, Not electrical energy generated Total No.: 12
North Carolina (MWh): 3,939,624 Forced: 9

Docket No.: 50-325 Unit availability factor Scheduled: 3
Reactor type: BWR (%): 68.9 Total hours: 2,734.9 (31.2%)
Maximum dependable capacity Unit capacity factor (using Forced: 990.2 (11.3%)

(MWe-net): 790 MDC): 56.8 Scheduled: 1,744.7 (19.9%)
Commercial operation: 3/18/77 Unit capacity factor (%) (using
Years operating experience: 4.1 design MWe): 54.6

II. Hiahlights

?Operation continued until refueling commenced on May 26. The unit returned on-line on August 22, g
after the refueling outage was extended past its scheduled completion date due to unanticipated mainte-
nance and regulatory problems.

!

i

_.
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DETAILS OF PLANT OUTAGES FOR BRUNSWICK 1

** ** * ** *** I'**" ****
No. Type Description Casse

(1980) (h) method involved involved,

i

| 1 3/23 43.6 F Erroneous reactor high water level E 3 Instrumentation Isotrementation
indications due to stuck pea recorder, and controls (IA) and controls

1

2 3/26 39.8 F Excessive leakage on drywell floor; B 1 Reactor coolant Yalves
two valves repaired. Nitrogen inert- (CB)
problem due to inoperable anziliary
boilers extended the outage.

3 3/31 61.6 F Low reactor water level signal due to A 3 Electric power Electrical com-
apparent loss of ID bus. (EB) doctors

4a. 4/05 14.2 F Turbine trip on high vibration during B 3 Reactor coolant Valves
control valves periodic test. (CC)

,

4b. 4/05 16.0 F Excessive drywell leakage. A 4 Reactor coolmat Valves 4

(CB) Y
ta

5 4/08 124.6 F Turbine trip during DG test due to B 3 Electric power Electrical com-
electrical ground on No. 2 DG and low (EC) dactors
electrical grosad in the distribution
system.

6 4/15 50.5 F Turbine trip during DG test due to B 3 Electric power Electrical com-
electrical gronad on No. 2 DG and low (EC) doctors
electrical ground in the distribution
system.

7 4/26 19.7 F Excessive drywell leakage; packing leak A 1 Engineered safety Valves
on recirculation line sample valve re- features (SA)
paired.

8a. 5/26 1592.7 S Refueling. C 1 Reactor (RC) Fuel elements

8b. 8/01 518.0 F Refueling extended because of snaatici- B 4 Other (II) Other
pated maintenance and regulatory prob-
less.

4



DETAILS OF PLANT OUTAGES FOR BRUNSWICK 1 (continued)

Date Duration Shutdown System Component
No. Type Description Cause

(1980) (h) method involved involved

9 8/25 59.1 F Reactor coolant conductivity ex- H 2 Radioactive waste Not applicable
coeded Tech Specs (LER 80-65). management (MA)

10 9/12 70.9 S Replaced generator bearing and re- B 1 Steam and power Generators (main
aligned exciter coupling. conversion (RA) generators, ex-

citer)

11 10/14 43.1 F High main steam line flow while G 3 Reactor coolant Valves
testing the stop valves because too (CC)
few main steam lines were available
for this total flow test.

12 12/28 81.1 S FW heater maintenance. B 3 Reactor coolant Heatera
(CH)

to

d.u
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! BRUNSWICK 2

I. Summary

Descrivtion Performance Outanes

Location: Southport, Not electrical energy generated Total No.: 14

North Carolina (MWh): 1,864,957 Forced: 11
Docket No.: 50-324 Unit availability factor (%): 35.2 Scheduled: 3

Reactor type: BWR Unit capacity factor (using Total hours: 5,694.6 (64.8%)"
Nazimum dependable capacity MDC): 26.9 Forced: 591.5 (6.7%)

(NWe-not): 790 Unit capacity factor (%) (using Scheduled: 5,103.1 (58.1%)"
Commercial operation: 11/03/75 design MWe): 25.9
Years operating experience: 5.7

II. Himh11ahts e
d
''

The unit was shut down until January 4 for modification of safety relief valves. Operation was
routine until the unit was shut down for refueling on March 1. Unanticipated maintenance and

regulatory problems extended this scheduled outage considerably.

" Includes 106.4 h in 1980 from continued shutdown of 12/25/79.
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DETAILS OF PLANT OUTAGES FOR BRUNSWICK 2

Date Duration Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

a. 12/25/79 1 06 .4 S Safety relief valve position indi- D 4 Engineered safety Valves
(cont.) sating system installed on all pri- features (55)

mary relief valves. Pipe snubber
inspection also completed,

b. 12/25/79 a F The outage was extended due to a B 4 Reactor coolant Valves
(cont.) leak on a reactor recirculation (CB)

test connection bushing.

c. 12/25/79 a F Reactor water chemistry went out of H 4 Steam and power Other
(cont.) specs during attempt to establish a conversion (BG)

condenser vacuum.

1 1/07 51.9 F High tailpipe temperature: safety A 1 Engineered safety Valves 38relief valve replaced, features (SH) g*
i
'

2 2/19 56.5 F A slight mechanical jar (bnap) of the B 3 Instramentation Instrumentation
isolation valve of the instrument be- and controls (IA) sad controls

! ing tested was transmitted to another
'

instrument and caused scram.

3 3/01 4808.5 S Refueling. Extended due to amantici- C 1 Reactor (RC) Fuel elements
pated maintenance and regulatory prob-

j less.

4 9/17 0.2 S Thrbine overspeed trip test. B 1 Electric power Thrbines
9 (ED)
'

5 9/19 68.6 F No reason for the scram could be A 3 Instrumentation Not applicable
determined. No tests, maintenance, and controls (IA)

; or other work was in progress. Re-
; placed leaking pilot assemblies on
! safety relief valves.

; 6 9/23 76.9 F High drywell floor drain leakage due A 1 Reactor coolant Valves
to packing leak on valve E51-F007. (CE),

; Upon startop, a drain line from valve
! FW-FV46 leaked and was repaired,

i

,

- _ _ _ _ _ _ - - _ - _ _ _ - _ _ _



DETAILS OF PLANT OITTAGES FOR BRUNSWICK 2 (continued)

*** ''**I'" Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

,

7 10/11 54.2 F APRM was not reset following IEC 0 3 Instrumentation Instrumentation

test PT-1.3.2P on channel A. and controls (ID) and controla

8 10/28 22.8 F High reactor water level because of A 3 Reactor coolant Circuit clos-

a problem in the FW control system. (CE) ers/interrup-

The inverter in the FW 1evel control ters

circuit tripped on high voltage; the
high voltage trip point was reset to

i 147 Y DC.

9 11/13 34.8 F RPS power supply group scram due to A 3 Instrumentation Electrical com-

an insulation breakdown and burn- and centrols (IA) doctors

through of RPS ground cable where it
physically rested against a 120-V
control power relay contact (LER

Op80-82). d
ND

10 11/15 12.2 F Repair leak in heater drain pumps. B 1 Reactor coolant Pipes, fittings

Recirculation piping was leaking (CB)
between heater drain pump 2C and
the deserstor tank.

11 11/18 37.5 F Power load unbalance sensed by the A 3 Steam and power Instrumentation

turbine EHC system. Repisced the conversion (RA) sad controls

control intercept valve amplifier
and trigger printed wire board.

; 12 12/05 188.0 S FW heater maintenance - plugged B 1 Reactor coolant Beaters
' identified leaking tubes. (CE)

13 12/16 68.9 F Low vacuum caused by loss of emer- A 3 Electric power Electrical com-

gency bus E-4. (EB) doctors

14 12/26 107.2 F Reactor feed pump trip. Trigger A 3 Reactor coolant Pamps

assembly and dump valve were removed (CE)
and machined at point of contact to
restore dimension to as-built con-
dition.

" Total time ineladed in No. a.
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CALVERT CLIFFS 1

I. Summary

Description Performance Ontamos

Location: Lusby, Maryland Net electrical energy generated Total No.: 10

Docket No.: 50-317 (MWh): 4,533,957 Forced: 6

Reactor type: PWR Unit availability factor (%): 72.3 Scheduled: 4
Maximum dependable capacity Unit capacity factor (using Total hours: 2,433.3 (27.7%)

(MWe-net): 810 MDC): 63.7 Forced: 358.1 (4.1%)
Commercial operation: 5/08/75 Unit capacity factor (%) (using Scheduled: 2,075.2 (23.6%)

,

I Years operating experience: 6.0 design MWe): 61.1

I II. Hinblimhts
?

January operations were under reduced loads because of unequal power distribution in the core and g
! turbine blade problems. Starting January 25, installation of NRC-required plant modifications took 17

d. The unit was restricted to 97.5% power (790 MWe-net) through February because of turbine blade
problems. Power reductions were necessary in March and July to control condenser tube leaks. A re-
fueling outage commenced on October 18 and continued through the end of the year when turbine thrust
bearings forced a continuation of the outage on December 25.

!
,

!

.

_
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DETAILS OF PIMF OITIAGES FOR CALVERT CLIFFS 1

** *** * Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

1 1/25 412.0 S TMI-related modification required. D 1 Other (II) Other

2 3/01 9.7 F Loss of all circulating water pumps A 3 Steam and power Pamps
i due to leak in No. 14 circulating conversion (EF)

water pump cooler onto the high water
| 1evel trip circuitry in the intake
'

structure.

3 3/25 24.1 F Voltage instability on the reactor A 3 Instrumentation Control rods
trip bus. and controls (IA)

4 4/19 19.5 S Hyaraulic control valve reptsced for B 1 Steam and power Valves
No. 1 main turbine intercept valve. conversion (RA)

5 4/21 15.5 F Thrbine/ reactor trip due to voltage A 3 Reactor (RB) Generators yf
swings on the motor generator sets (MG set) 46
for the control element drive system. **i

i

6 4/25 13.8 F Undervoltage to reactor trip breakers B 3 Instrumentation Generators
while troubleshooting voltage swings and controls (IA) (MG set)
on CRDN motor generator sets.

7s. 4/29 11.4 S Main turbine intercept valves No.1 B 1 Steam and power Valves
and No. 4 repair, conversion (RA)

Tb. 4/30 104.2 F Leak on No. 11B RCP control bleed-off A 4 Reactor coolant Pamps
line (80-24). (CB)

8 5/20 23.2 F Leak in the aftercooler on No. 12 in- A 1 Auxiliary pro- Beat exchangers
strument air compressor (LER 80-27). cess (PA) (coolers)

! 9 10/18 1632.3 S Refueling, unit genorel inspection C 1 Reactor (RC) Fuel elements
and TNI modifications.

10 12/25 167.6 F Thrust bearing problems. A 4 Steam and Power 7%rbines
conversion (RA)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



B-43

' .

2 U
d
0

o O
k.
h.
~

b >"
E D-e
E Z us>

2
E,

U

_

E
8

- =
'

o

k
E h-
t ei

u

a
5
t-

O

0 :a
W

@*' ll
=
m

a

Z ;E
;E.

E J
. d

M........ 5
. . . . . . .

2
O 8O o. o O O O O O O O O O

o. o O O O O O O O O O m W O' W W v M Ne ao e' W W v M N =*
o. O n.
. u

A113WJW3 319 WON 3J30 WnWIXWW LN33W3d

.. _ _ _ _ - _ _ _ .



- _ _ _ ___ _ _ . _ ___ _ _ . .._ _ _ _ _ _ . _ _ . ___

t

1

'

CAINERT CLIFFS 2

I. Summary
;

i Description Performance Outanes

Location: Lusby, Maryland Not electrical energy generated Total No.: 8
Docket No.: 50-318 (NYh): 6,412,954 Forced: 6
Reactor type: PWR Unit availability factor (%): 96.0 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 355.4 (4.1%)

(MWe-net): 825 MDC): 88.5 Forced: 94.1 (1.1%)
| Commercial operation: 4/01/77 Unit capacity factor (%) (using Scheduled: 261.3 (3.0%)

Years operating experience: 4.1 design MWe): 86.4

II. Himh11ahts

to
The unit had an availability of 96% in 1980. Required TMI-related modifications resulted in 9.5 d 1

of shutdown time in January, and a snubber inspection required 0.5 d in September. The other six shut- *

downs, all forced, were of shorter duration. Power reductions were necessary in February and July to
control condenser tube leaks. Starting in July, power was occasionally reduced on weekends to conserve;

'

fuel. In November, the unit operated in a fuel conservation mode during most of the month, and by the
end of December the unit had coasted down to 60% power in preparation for a January refueling.

i

|

|



DETAILS OF PLANT OUTAGES FOR CALVERT CLIFFS 2

** '#* * * ** I* '' 'E '''
No. Type Description Cause

(1980) (h) method involved involved

1 1/12 227.3 S TMI-related modifications required. D 1 Other (II) Other

2 4/16 17.6 F Letdown control valve repair. A 1 Reactor coolant Valves
(CG)

3 5/10 20.1 F Loss of excitation to all main cir- A 1 Steam and power Pamps

culating water pumps. conversion (BF)

4 8/12 14.8 F Loss of No. 22 circulating water A 1 Steam and power Pamps
conversion (BF)pump.

5 8/20 5.3 F High pressurizer pressure when a G 3 Reactor coolant Instrumentation

technician inadvertently initiated (CB) and controls

SG isolation signal,
tui

6 9/12 34.0 S Snubber inspection. B 1 Engineered safety Shock suppres- j[
features (SB) sors and sup- La

ports

7 9/14 27.5 F Erratic level transmitter in SI tank H 1 Engineered safety Instrumentation

(LER 80-43). features (SF) and controls

8 10/26 8.8 F Loss of condenser vacuum when A 2 Steam and power Pumps

No. 22. conversion (HH)
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COOK 1

1. Summary

Descriction Performance Outanes

| Location: Bridgeman, Michigan Net electrical energy generated Total No.: 11
Docket No.: 50-315 (MWh): 6,461,827 Forced: 8
Reactor type: PWR Unit availability factor (%): 73.7 Scheduled: 3

Maximum dependable capacity Unit capacity factor (using Total hours: 2,310.1 (26.3%)"
(MWe-net): 1,044 MDC): 70.5 Forced: 288.8 (3.3%)

Commercial operation: 8/27/75 Unit capacity factor (%) (using Scheduled: 2,021.3 (23.0%)"
Years operating experience: 5.9 design MWe): 69.8

II. Hinblimhts
to

Main feedwater pump problems caused a power reduction on January 24 for pump cleaning, a shutdown 1
"

on January 27 due to a pump coupling failure, and a power reduction on February 16 for investigationi

of minor vibrations and oscillation in the pump. Refueling commenced on May 31 and was completed on
August 5. On October 11, a safety injection occurred while testing the turbine control valve at 100%
power.

" Includes 396.2 h in 1980 from continued shutdown of 12/24/79.

|

|

|

|
|

|
|
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DETAILS OF PLANT OLTAGES FOR C00m 1

*** "'" * Shutdown System ComponentNo. Type Description Casse(1980) (h) method involved involved

12/24/79 396.2 S Correct piping support discrepancies D 4 Engineered safety Shock anppres-
(cont.) in she containment hydrogen skimmer features (SE) sors and sup-

system per IE Bulletin 79-14. ports

1 1/27 7.2 F SF/FFMN and low level in SG due to A 3 Reactor coolant Nechanical
4 trip of NFWP turbine in turn due to (CH) function units

pump coupling failure.

2 4/08 18.4 F Low-low SG 1evel due to lightning H 3 Electric power Electrical con-
. strike in switchyord which led to (EB) doctors
! a load rejection.

3 5/30 1624.1 S Refueling. C 1 Reactor coolant Fuel elements
(RC)

4 8/06 1.1 F Extreme high level in right moisture G 3 Steam and power Heat exchangers Cf
separator during startup due to an conversion (EB) (NSR) **

**alternate drain valve being closed.

5 8/07 1.0 S Thrbine overspeed trip testing. B 1 Steam and power Thrbines
conversion (RA)

6 8/16 6.2 F False steam flow /FW flow mismatch G 3 Instramentation Instramentation
and low SG 1evel during instrament and controls (IA) and controls
surveillance testing.

7 8/16 2.2 F High vibration on No. 3 turbine B 1 Steam and power Turbines
bearing. conversion (BA)

8 8/31 18.3 F Inverter failure on vital AC instra- A 3 Electric power Generators
ment bus channel IV (LER 80-20). (ED) (inverters)
Safety injection and steam line iso-
lation occurred.

'
l

l

|
.
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i

DETAILS OF PLANT OUTAGES FOR COOK 1 (continued)

** *** * Shutdown System Component
| No. Type Description Cause

(1980) (h) method involved involved

9 9/19 28.3 F Repair of sensing line leak in B 1 Instrumentation Instrumentation
No. 3 SG narrow range level channel and controls (IB) and controls
BLP-122 (LER 80-23).

10 10/11 24.0 F High differential pressure between B 3 Steam and power Valves
steam leads caused safety injection (EA)
actuation. This occurred while
testing turbine control valve at 100%
power. Control valve oscillations
became excessive, creating SG pres-

,

sure fluctuations. SI was reset and
pumps were shutdown after 12 min of
operation.

11 12/24 177.1 F Ice condenser surveillance tests, B 1 Steam and power Heat exchangers be

miscellaneous maintenance, and in- conversion (BB) (steam genera- al
spection of SG tube lane blocking tors) WD

devices. Five SG tubes plugged.,

!

|

i

i

i

_ _
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000K 2

I. Summary

Description Performance Outanes

Location: Bridgeman, Michigan Net electrical energy generated Total No.: 12
Docket No.: 50-316 (MWh): 6,691,753 Forced: 11 !
Reactor type: PWR Unit availability factor (%): 74.4 Scheduled: 1
Maximum dependable capacity Unit capacity factor (using Total hours: 2,246.2 (25.6%)"
(NWe-net): 1,082 MDC): 70.4 Forced: 1,400.4 (16.0%)"

Commercial operation: 7/01/78 Unit capacity factor (%) (using Scheduled: 845.8 (9.6%)
Years operating experience: 2.8 design NWe): 69.3

!

II. Hish11mhts

The unit remained shut down through January 19 for refueling and for correcting discrepancies in [
safety-related piping. A two-week outage began on June 27 to make the unit 2 auxiliary feedwater sys- >=

tem independent of unit 1. Short power reductions were necessary for investigation and repair of tube
leaks in the east feed pump turbine condenser on July 25, August 19 and 24, and October 11, 12, and 17.

,

A 7.5-week outage began on October 18 to repair the main electrical generator.-

" Includes 468.7 h in 1980 from continued shutdown of 12/23/79.

-___
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i

DETAILS OF PLANT OUTAGES FOR COOK 2

*** ''' " * **No. Type Description Cause I" *" ""#"'"
(1980) (h) method involved involved

12/23/79 468.7 S Correct discrepancies in safety re- D 4 Other (II) Pipes, fittings
(cont.) Isted piping per IE Balletin 79-14.

I 1/20 9.6 F SF/FFMM and low SG 1evel while H 3 Steam and power Heat exchangers
changing from anzaliary to main FW conversion (HB) (steam genera-
(LER 80-01). tors)

2 1/24 15.0 F Low main condenser vacuna due to G 3 Steam and power Valves
operator valving error, conversion (HC)

3 2/12 10.6 F Spurious high level indication in A 3 Steam and power Instrumentation
moisture separator reheater. conversion (RA) and controls

4 2/19 8.4 F High vibration on turbine bearing H 2 Steam and power T4rbines
No. 4 due to rapid temperature conversion (EA)
change while placing moisture sep-

$8
arator reheater in service. La

to

5 2/26 6.7 F High vibration on turbine generator G 1 Steam and power Generators
bearing No. 5 due to rapid tempera- conversion (EA) (main genera-
ture change in generator gases. tors)

6 3/01 17.9 F SG 1evel control sluggish after A 3 Steam and power Valve operators
| turbine control was left in manual conversion (BE)

after valve testing.

7 4/19 13.7 F Steam flow /feeduster flow mismatch A 3 Steam and power Valve operators;

and low SG 1evel due to failure SG conversion (EH)
feedwater regulating valve while re-
covering from an automatic isolation
of mositure separator - reheater
coil bundles.

8 6/27 377.1 S FW system modification in order to H 1 Steam and power Pipes, fittings
; make each unit's AFWS independent, conversion (EE)

9 7/19 7.9 F Low-low SG 1evel due to apparent A 3 Steam and power Pumps
loss of steam supply to east NFWP conversion (BE),

turbine.

|

. _ _ _ _ _ _ _ _ _ _ _ _
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DETAILS OF PLANT OUTAGES FOR COOK 2 (continued)

Shutdown System Component*** "** *
No. Type Description Cause

(1980) (h) method involved involved

t

10 10/18 1270.3 F Main generator neutral ground relay A 3 Steam and power Generators

actuation; ground fault was in one conversion (EA) (main genera-

of the generator stator bars. tor)

11 12/12 12.1 F Low condenser vacuum. During con- H 3 Steam and power Beat exchangers
denser tube leakage repairs, loose conversion (ER) (condenser)
tube plug was removed where tube had ,

previously been removed.

12 12/14 28.2 F Loss of generator excitation due to A 3 Steam and power Generators

failure of pilot exciter which was conversion (EA) (exciter)
found on fire. Reactor tripped on
RCP bus undervoltage and was fol-
lowed by blackout, startup of emer-
gency diesel generators, and load tf

Lasequence. **
- --
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COOPER

I. Summary

Descrintion Performance Ontanes

Location: Brownville, Nebraska Net electrical energy generated Total No.: 6

Docket No.: 50-298 (MWh): 3,788,053 Forced: 4
Reactor type: BWR Unit availability factor (%): 71.1 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 2,541.8 (28.9%)

(MWe-not): 764 MDC): 56.4 Forced: 135.7 (1.5%)
Commercial operation: 7/01/74 Unit capacity factor (%) (using Scheduled: 2,406.1 (27.4%)

Years operating experience: 6.6 design NWe): 55.4 p

II. Hiahlimhts

Power reductions were necessary to adjust control rod patterns on January 6 and 27, Febr2ary 17, {
June 22, August 3, September 21, and November 29. A 3.5 month refueling and maintenance outage com- vi

! menced on March 1. During October, the unit operated at about 80% power because of utility imposed
restriction for temporary turbine modifications.

I

l

_. _ .
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DETAILS OF PIANT OUTAGES FOR (Y20?ER

** "#* *No. Type Description Cause ** *** I'*** **' ***(1980) (h) method involved involved

1 1/19 24.3 F Erroneous indication of main gen- A 3 Electric power Instrumentationorator ground fanit led to turbino (EB) and controlstrip and reactor scram.

2 3/01 2270.9 S Refueling and maintenance. C 2 Reactor (RC) Fuel elements
3 6/04 17.4 F Low RCS level following reactor feed A 3 Reactor coolant Nechanical

pump overspeed trip due to malfunc- (CB) function unitstioning controller on reactor feed
pump.

4 7/26 46.0 S Special testing of the scram dis- D 1 Reactor (RB) Control rodscharge volume and associated system
per IE Bn11stin 80-17.

; 5 8/04 46.0 F MSIV closure because of line fault A 3 Reactor coolant Electrical com- [n
Is

on 345-kV distribution system due to (CD) doctors 8%electrical storm. Subsequent voltage
transients affected the turbine con-
trol system computer. Main steam

pressure control was lost. Group I
isolation occurred on low pressure
(LER 80-44).

6a. 11/15 48.0 F Operators tripped both RPS channels G 3 Instrumentation Instrumentationwhile checking APRM trip settings. and controls (IA) and controlsa

An unrelated malfmaction in the tar-'

bine control system caused the main
steam bypass valves to fail open
allowing a rapid vessel depressuriza-
tion and cooldown. Repisced a tur-
bx , control computer circuit board
(LER 80-44).

6b. 11/17 89.2 S Scheduled maintenance outage. B 4 System code act Not applicable
applicable (ZZ)

t
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CRYSTAL RIVER 3
|
|

I. Summary

i

Description Performance Outanes
Location: Red Level, Florida Net electrical energy generated Total No.: 10
Docket No.: 50-302 (NWh): 3,353,930 Forced: 8
Reactor type: PWR Unit availability factor (%): 53.1 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 4,118.8 (46.9%)

(NWe-net): 782 NDC): 48.8 Forced: 339.0 (3.9%)
Commercial operation: 3/13/77 Unit capacity factor (%) (using Scheduled: 3,779.8 (43.0%)
Years operating experience: 3.9 design NWe): 46.3

|

! II. Himh11mhts

asLoss of power to one of two instrumentation buses on February 26 resulted in the loss of several di
control functions and three-fourths of the instruments. The initiating event probably was either **

(1) an electrical component failure resulting from an undersized plug-in card which made misalignment
of the connector pins possible and likely, (2) inadvertent actions of an instrument technician who was
working in the area, or (3) the combined effect of these two circumstances. Some 40,000 gal of reactor
coolant water spilled onto the containment building floor mainly through an intermittently open code

i

safety valve. No significant amount of radioactivity was released. A scheduled refueling outage began '

early because of this event and lasted until August 10. Niner power reductions occurred throughout the
year for cleaning condenser waterboxes and inspecting them for saltwater leaks. Several minor power
reductions were also necessary because of problems with the main turbine governor valve.

|

__
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DETAILS OF PLANT OUTAGES FOR CRYSTAL RIVER 3

|

*** * * "I **No. Type Description cause I * ****
| (1980) (h) method involved involved

1 1/05 14.6 F To restore RCP oil level. No leaks B 1 Reactor coolant Peeps;

or problems were discovered. (GB)

2 2/09 46.5 F Dropped rad due to stator failure. A 1 Reactor (RB) Control rod
drive mecha-
misas

3a. 2/26 237.5 F Loss of power to part of the plant A 3 Instrumentation Instrumentation
instrumentation system (IER 80-10). and controls (IF) and controls

3b. 3/07 3746.5 S Refueling (began early). C 4 Reactor (RC} Fuel elements

4 8/12 11.0 F NFWP overspeed trip. A 3 Steam and power Peeps
conversion (BE)

tp
5 8/19 6.9 F Turbine trip when new instrument G 3 Steam and power Instrumentstica d

technician mistakenly adjusted the conversica (EE) *
1evel switch on FW heater 2B in-
stead of on D condenser waterbox.

6 8/29 10.4 F High RPS pressure trip when turbine A 3 Steam and power Valves
governor valve failed open, turbine conversica (EA)
header pressure decreased, FW in-
creased, then the valve closed,
header pressure recovered, and FW
dropped.

7 9/11 13.9 S Cleaned condenser water boxes., put B 1 System code not Not applicable
oil in RCP motors, and replaced two applicable (ZZ)
PI tubes.



DETAILS OF Pt. ANT OUTAGES FOR CRYSTAL RIVER 3 (centinued)

Date Madon ** "" I'*** "I ****No. Type Description Cause
(1980) (h) method involved involved

8 9/30 6.3 F High reactor pressure trip during per- G 3 Instrumentation Instrumentation
formance of a surveillance procedure and controls (IA) and controls
on RPS channel A. A clip lead slipped
off and shorted the DC power supply.
This caused the ICS to see no reactor
coolant flow, so it throttled FW,

p 10/08 5.8 F Voltage regulator oscillation resnited A 3 Steam and power Instrumentation
in an overezcitation trip of the tur- conversion (BA) and controls
bine when the regulator was placed in
the test position.

10 12/07 19.4 S Add oil to RCP B motor and! replace PI B 1 Reactor coolant Motors
tube. (CB)

te

k
O

, - - . .-.
_ _ __ -
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DAVIS-BESSE 1
,

I. Summary

Descriotion Performance Outanes
Location: Oak Harbor, Ohio Net electrical energy generated Total No.: 8
Docket No.: 50-346 (MWh): 2,093,923 Forced: 8
Reactor type: PWR Unit availability factor (%): 36.2 Scheduled: 0

! Maximum dependable capacity Unit capacity factor (using Total hours: 5,610.5 (63.9%)"
(MWe-net): 890 MDC): 26.8 Forced: 508.2 (5.8%)

Commercial operation: 11/20/77 Unit capacity factor (%) (using Schedvied: 5,102.3 (58.1%)3
Years operating experience: 3.3 design MWe): 26.3

II. Hiahlimhts

Operation was routine until the refueling outage began on April 7. Refueling, maintenance, and Y
IMI-related modifications were completed on November 6. Af ter the December 3 trip, Davis-Besse 1 0

; operated at a reduced power level of about 50% through the end of the month because of main feedwater
pump control problems.

" Includes 150.9 h in 1980 from continued 11/30/79 shutdown,
b
These scheduled hours were continuations from forced shutdowns.

_



.. _ _ _._. _. _ _ . . . _ _. _ _

!

DETAILS OF P1. ANT OUTAGES FOR DAVIS-BESSE 1

Date Duration Shutdown System ComponentNo. Type Description Cause
(19E01 (h) me thod involved involved

11/30/79 150.9 F To investigate RCP oil level alarm B 4 Reactor coolant Pumps
(coat.) and to fix control for position in- (CB)

dicators.

1 2/05 108.6 F Trip on high RCS pressure la response A 3 Steam and power Instrumentation
to spurious turbine overspeed signal. conversion (RA) and controls
Replaced all related circsit boards;
also repaired condenser tube leaks.

2 3/27 75.1 F Control rod groep 3 dropped and group A 2 Reactor (RB) Instrumentation.

4 began to insert and could not be and controls
withdrawn by control room operator
(LER 80-23).

3a. 4/07 0.0 F Loss of condenser vacans through B 3 Steam and power Beat eschangers up

high load drain line wh!!e testing conversion (RE) dg
FW heater. 63

3b. 4/07 5098.9 3 Refueling, malatenance, and modifi- C 4 Reactor (RC) Feel elements
cations per NUREG-0578.

4 11/06 0.7 F Generator automatic voltage control B 1 Steam and power Instrumentation
problems, conversion (RA) and controlsi

.

Sa, 11/06 22.5 F Indicated fault on the musiliary A 3 Electric power Transformers
! transformer. (EB)
!

Sb. 11/07 3.4 S Turbine overspeed trip test. B 9 Steam and power Turbines

; conversion (RA)

6 11/08 19.4 F High RCS pressure due to faulty A 3 Instrumentation Instrumentation
header pressure error signal com- and controls (IA) and controls
parators in the ICS.

i.



__

DETAILS OF PLANT OUTAGES FOR DAVIS-BESSE 1 (continued)

Date hradon utdown Syste C g omentNo '' Type Description Cause(1980) (h) method involved involved

7 11/12 21.0 F High RCS pressure when fase blev in G 3 Instrumentation Instrunestation
vital 120-V AC bus due to use of a and controls (IA) and controls
Srounded oscilloscope (IERs 80-81,
105).

8 12/03 110.0 F RPS trip on flux / delta flax / flow. A 3 Steam and power Instrumentation
conversion (EE) and controls

:

a
i
th
b

i
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DRESDEN 2

I. Summary

Description Performance Outanes

! Location: Morris, Illinois Net electrical energy generated Total No.: 13

Docket No.: 50-237 (NWh): 4,580,887 Forced: 10

Reactor type: BWR Unit availability factor (%): 93.3 Scheduled: 3

Maximum dependable capacity Unit capacity factor (using Total hours: 586.6 (6.7%)
(NWe-net): 772 MDC): 67.6 Forced: 370.6 (4.2%)

Commercial operation: 6/09/72 Unit capacity factor (%) (using Scheduled: 216.0 (2.5%)
'

Years operating experience: 10.7 design NWe): 65.5

II. Hinblimhts
Y'

The unit operated with extremely high availability throughout 1980. In April, the unit began a g
very gradual end-of-cycle coastdown, going from 100% power to about 41% power by the end of December,
in preparation for a January refueling. Only four shutdowns lasted longer than 2 d: on May 12 recir-

culation pump "B" seals were replaced, on July 26 scram testing was performed, on September 23 con-
denser in-leakage occurred, and on December 2 moisture accumulated in the turbine vibration meter.

|

|

.

,

_ _ _ _ _ _ _ _ . _ _ _ . _ - - _



____________ - - . - _ _ - _ ._ -_ -
_. _

DETAILS OF PLAKr OUTAGES FOR DRESDEN 2

*** *** * ** *** I'*** *****
No* Type Description Cause

(1980) (h) method involved lavolved

1 1/30 14.3 F Inadvertent manual scram upon RPS G 1 System code not Not applicable
half-scram signal. applicable (ZZ)

2 2/03 10.7 F Low vacuum while transferring relief A 3 Steam and power Best exchangers
discharge line from the max-recycle conversion (BC) (condoaser)
roboiler from the unit 3 condenser
to unit 2 condenser.

3 5/12 10.0 F Spurious high radiation signal on G 3 Instrumentation Instrumentation
main steam line. and controls (IA) and controls

4 5/12 144.6 S Replace B recirculation pump seals. A 1 Reactor coolant Pumps
(CB)

5 5/22 10.8 F Spurious low reactor level signal G 3 Instrumentation Instrumentation y
due to jarring of instrument rack, and controls (IA) and controls m

-4 i

6 7/26 63.1 S Manual and automatic scram to verify D 2 Reactor (RB) Control rods
function of control rods per IE
Bulletin 80-17.

7 9/23 78.1 F Low condenser vacuum because of in- A 3 Steam and power Best exchangers
leakage from C turbine hood. Also, conversion (EC) (condenser)
B sir ejector main steam supply
lifted and exhausted to condenser.

8 10/05 8.3 S Tripped turbine to place off gas B 9 Radioactive waste Not applicable
system back in service; reactor management (MB)
remained criti6al.

9 10/09 83.5 F Turbine stop valve closure due to A 3 Steam and power Mechanical
EBC pump electrical malfunction. conversion (BA) function units

.



__

DETAILS OF PLANT OUTAGES FOR DRESDEN 2 (continued)

** ** * Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

10 11/20 17.5 F 2D CPD pump tripped and f ailed to re- A 2 Reactor (RB) Pumps
start.

11 11/24 27.8 F Group I isolation while instrument G 3 Reactor coolant Instrumentation
mechanics were performing main steam (CC) and controls
line high surveillance DIS 250-1.

12 12/02 72.9 F Moisture in turbine vibration meter. A 3 Steam and power Instrumentation
conversion (BA) and controls

13 12/11 45.0 F Scram discharge volume high-high A 2 Instrumentation Annunciators
alarm would not reset. and controls (ID)

T.
oO

i

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _
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DRESDEN 3

I. Summary

Description Performance ~0stamos
Location: Norris, Illinois Net electrical energy generated Total No.: 17
Docket No.: 50-249' (MWh): 4,329,608 Forced: 14
Reactor type: BWR Unit availability factor (%): 71.8 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,464.2 (28.0%)

(NWe-net): 773 NDC): 63.8 Forced: 152.4 (1.7%) ;

Commercial operation: 11/16/71 Unit capacity factor (%) (using Scheduled: 2,311.8 (26.3%) !

Years operating experience: 9.4 design NWe): 62.1

II. Hiahlimhts

YOperation was routine with an administrative-imposed derating to 550 MWe for air ejector evalua- g
tions through February 2, when the unit was taken off-line because of an inoperable jet pump. Refuel-
ing commenced the following day and was completed May 3. l

.

I

1
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DETAILS OF PLANT OUTAGES FOR DRESDEN 3

hte hration Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

i

1 2/02 21.3 F Jet pump No.13 found iroserable A 1 Reactor coolant Pumps

(LER 80-04). (CB)

2 2/03 2158.0 S Refueling. C 1 Reactor (RC) Fuel elements

3 5/03 6.6 F Turbine trip on high bearing vibra- E 9 Steam and power Turbines
tion (reactor romained critical). conversion (EA)

4 5/03 1.3 F Turbine trip on moistare separator E 9 Reactor coolant Turbines
high-high signal (reactor remained (CC)
critical).

5 5/05 9.5 F Spurious low reactor water level G 3 Instrumestation Instrumentation

.due to jarring of instrument rack, and controls (IA) and controls

6 5/15 9.6 F Electrohydraulic control oil leak A 9 Steam and power Mechanical Y
(reactor remained critical). conversion (BA) function maita j

7 5/16 5.2 F Electrohydraulic control oil leak A 9 Steam and power Mechanical
(reactor remained critical). conversion (BA) functica units

8 5/17 5.6 F Turbine control valve stuck open A 9 Steam and power Valves
(reactor remained critical). conversion (BA)

9 5/25 9.3 F Turbine trip on moistare separator H 3 Steam and power Valves
high-high level. Reactor scram on conversion (RA)
turbine stop valve closure.

10 7/15 43.4 S Manual and automatic scram to verify D 2 Reactor (RB) Control rods

function of control rods per IE

Bulletin 80-17.

11 8/01 12.8 F Low reactor level (appears 3B FT A 3 Reactor coolant Yalves
regulator valve went closed). (CE)



.

DETAILS OF PLANT OUTAGES FOR DRESDEN 3 (continued)

Date Duration Shutdown System CampecentNo. YP' **** P * ****(1980) (h) method involved involved

12 8/29 15.8 F Low reactor water level (appears A 3 Reactor coolant Valvesthat 3C feedwater pump minimum (CE)
flow valve drifted opea).

13 8/30 11.2 F Turbine tripped on C moistare sep- H 1 Reactor coolant Beat exchangers
arator high-high while resetting (CC) (NSR)beaters. Reactor scrammed on high
neutron flax.

14 10/24 14.8 F Essential service N set tripped sad A 2 Electric power GeneratorsAPRMs upscale. (EE) (MG set)
15 11/26 13.8 F Group I isolatloa. Contacts on reac- A 3 lastrumentation Relaystor mode switch did not oake up prop- and controle (IF)erly when switched from run to startup tand the amit went below 850 psi. .fa

p16 12/20 110.4 S 011 leak on No. 2 CIV. A 1 Steam and power Valves
conversion (EA)

17 12/28 15.6 F Repair EEC pump. A 1 Steam and pov.s Pamps
conversion (EA)

i

.
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DUANE ARNOLD

I. Summary

Description Performance Outanes

Location: Palo, Iows Net electrical energy generated Total No.: 15
Docket No.: 50-331 (MWh): 2,796,975 Forced: 11
Reactor type: BTR Unit availability factor (%): 73.5 Scheduled: 4

Maximum dependable capacity Unit capacity factor (using Total hours: 2,326.1 (26.4%)

(MWe-net): 515 MDC): 61.8 Forced: 478.3 (5.4%)
Commercial operation: 2/01/75 Unit capacity factor (%) (using Scheduled: 1,847.8 (21.0%)

Years operating experience: 6.6 design MWe): 59.2

II. Hinblimhts

.TaThe unit was in an end-of-cycle coast down until refueling began on February 9. The unit was re-
*turned to service on April 18. The feedwater and recirculation systems caused problems at Duane Arnold

in 1980. The recirculation pumps and motor generator set drive motors of the recirculation system were
responsible for the first five shutdowns following the refueling and also for the 50% power reduction
between May 7 and May 17. On July 6, power was reduced to about 40% because of the indication of the
failure of the inner seal on the B recirculation pump. Than scram testing was performed per IE Bul-
1stin 80-17 on July 12, and the reactor remained down until July 17. In November, the unit was ,

shut down to replace the seal on recirculation pump A.

_ - _ - _
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DETAILS OF PLANT OUTAFES FOR DUANE ARNOLD i

|

U"** ***I** ** *** 'I'**" **P''''"'

No. Type Description Cause(1980) (h) method involved involved

Ia. 2/09 0.0 F Scram while testias turbine control B 3 Steam and power Valves
valve. conversion (RA)

1b. 2/09 1648.0 S Unit left down for refuelias. C 4 Reactor (RC) Fuel elements

2 4/23 28.0 S Test of recirealation pump trip sys- B 2 Reactor coolant Pamps
tom. (CB)

3 4/26 15.6 S Test of recirculation pump trip sys- B 3 Reactor coolant Pamps
'

tem. (CB)

4 5/01 151.3 F Failure of motor generator set drive A 1 Reacter coolant Motors
! motor of A recirculation system (CB)

(IER 80-17) .

.Y.a5 5/17 21.3 S Shatdown to place recirculation sys- H 1 Reactor coolant Pamps
tem A back in service. (CB) *

6 5/29 16.4 F High/ low level alarm on B recircula- A 1 Reactor coolant Motors
tion pump motor; oft level foamd low (CB)
(IER 80-22) .

| 7 7/12 134.9 S Scram testing per IE Ba11stin 80-17. D 2 Reactor (RB) Control rods

8 8/16 19.9 F Nitrogen leak on FW check valve. A 1 Reactor coolant Valves
(CB)

9 8/23 5.1 F Turbine overspeed trip testing. B 1 Steam and power Tarbines
conversion (RA)

10 9/06 19.0 F Repair of overspeed trip oil 11ae. A 1 Steam and power Mechaalcal
conversion (BA) function units



_

DETAILS OF PLANT GUTAGES FOR DUANE ARNOLD (continued)

Date Duration Shutdown System ComponentNo. DPe Description Cause(1980) (h) method involved involved

11 9/21 8.8 F NSIV's less than 90% open das to loss G 3 Reactor coolant Valve operators
of nitrogen pressure. An earlier (CD)
group isolation had not been properly
reset.

12a. 11/06 96.0 F Replace seal on recirculation pump A. A 1 Reactor coolant Pumps
(CB)

12b. 11/10 124.8 F Nein steam relief valve FSV-4405 was A 4 Reactor coolant Valves
opened during startup and stuck open. (CB)
Repaired PSV-4405 and wiring error
(LER 80-54). Also, contatanent iso-
lation valves f ailed to close upon
signal (12R 80-55 ) .

r

13 11/27 8.6 F Power was reduced and the generator A 9 Steam and power Pipes, fittings Y
taken off line to repair an EHC oil conversion (BA) M
leak.

14 11/27 8.2 F Operator set APRM gain adjustment G 3 Instrumentation Instrumentation
incorrectly, and controls (ID) and controls

15 12/19 20.2 F Loss of condenser vacuum due to A 3 Steam and power Pumps .

drain pump problems with air ejector conversion (EC)
condenser drain tank.

1

a

L

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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FARLEY 1

I. Summary

Description Performance Outanes
Location: Dothan, Alabama Net electrical energy generated Total No.: 24
Docket No.: 50-348 (MWh): 4,603,742 Forced: 21
Reactor type: PWR Unit availability factor (%): 69.6 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,671.1 (30.4%)

(MWe-not): 804 MDC): 65.2 Forced: 397.8 (4.5%)
Commercial operation: 12/01/77 Unit capacity factor (%) (using Scheduled: 2,273.3 (25.9%)
Years operating experience: 3.4 design MWe): 63.2

II. Hiahliahts

TThe unit experienced several power reductions for maintenance on condensate pumps, for turbine -a
governor valve surveillance testing, and because of loss of an isophase bus duct cooling fan (1/28) . **

The unit was shut down on January 31 for more than 2 weeks for TWI-related modifications. In February,
March, and April, secondary system trouble-shooting, testing, maintenanco, and repairs caused 14 power
red.uctions, usually in the range from 5 to 15%. Loss of feedwater pump suction required shutdowns on
January 27, February 22 and 23, and March 3 and 10. On June 14 the reactor was shut down for over 2

.

weeks to repair steam generator tube leaks. The unit was taken off-line on November 7 for the re- |

mainder of the year for refueling. *

, ,

_ _ _ _
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DETAILS OF PLANT OUTAGES FOR FAR12Y 1

Date hration utdows System CaposentNo. Type Description cause(1980) (h) method involved involved

1 1/21 26.5 F RCS drain valve leakage. B 1 Reactor coolant Valves
(CI)

2 1/22 7.4 F Troubleshooting on breaker trip in- G 3 Steam and power Circuit clos-
dicator for MFWP turning gear motor conversion (ER) ers/ interrupt-
caused unit trip. ers

3 1/27 12.0 F Loss of both MFWPs on low suction A 3 Steam and power Pipes, fittians t

pressure. Instrument air line conversion (BE) i
'valves failed open, were replaced.

4 1/31 370.1 S IMI-related modifications. D 1 Other (II) Other

5 2/16 3.8 F Low-low SG 1evel due to defective A 3 Steam and power Instrumentation,

control card in B MFTP control conversion (ER) and controls
system. y

q
w

6 2/16 17.7 F I m -low SG 1evel during startup G 3 Steam and power Instrumentation ;
with AFTPs. conversion (55) and controls

7 2/17 16.0 F Low-low SG 1evel due to unstable A 3 Steam and power Instrumentation
MFFP control; revised delta P pro- converslom (ER) and controls
gram in MFWP speed control circuit.

8 2/22 14.6 F Low suction pressure for both MFTPs. E 3 Steam and power Pumps
conversion (BE)

9 2/23 8.5 F Low suction pressure for both MFWPs. G 1 Steam and power Pumps
, conversion (ER)
a

10 3/08 5.9 F Low suction pressure for both MFTPs. I 2 Steam and power Pumps
conversion (RE)

11 3/10 5.9 F Low suction pressure for both MFTPs. I 2 Steam and power Pomps
conversion (BE)

12 3/29 11.0 F No recirculation flow in boron in- A 1 Engineered safety Accumulators
jaction tank (IER 80-23), features (SF)



__

DETAILS OF PLANT OUTAGES FOR FARLEY 1 (continued)

Date Duration Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

13 6/14 607.2 S "B" SG tube leak repairs. B 1 Steam and power Beat exchangers ;

conversion (EB) (steam genera-
p

tor)

14 7/09 13.3 F Low-low SG 1evel during startup. G 3 Steam and power Beat exchangers
conversion (II) (steam genera-

tor)

15 7/29 84.5 F Break in EE finid line to governor A 3 Steam and power Pipes, fittings
valve on EP main turbine which conversion (EA)
caused a MFWP to trip on low EH
pressure, resulting in a steam flow
feedwater flow mismatch and SG low
level.

T16 8/27 12.1 F Breaker DE 01 racked out by mistake, G 3 Electric power Circuit clos- en
causing both NFWPs to trip. (EB) ers/ interrupt- CD

ers

17 8/27 9.0 F Low-low level in B SG while putting A 3 Steam and power Valves
1A MFWP on-line and removing 2B conversion (BE)
NFTP from service to troubleshoot
an oscillating governor valve.

18 8/27 23.2 F Replace cracked disk on No. 2 LP A 1 Steam and power Tarbines
turbine, conversion (EA)

19 9/01 3.8 F SG 1C high level. While increasing G 3 Steam and power Valves
power, MFWP B was left in manual and conversion (RE)
IC SG 1evel was decreasing. When
IC SG FW was increased, high level
occurred.
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DETAILS OF PLANT OUTAGES FOR FARLEY 1 (continued)

** #' * ** ** #**** ' ****No, Type Description Canso(1980) (h) method involved involved

20 9/02 6.8 F SG 1B low-low level after transfer G 3 Steam and power Valves
to FW regulating valve bypass. conversion (BE)

21 9/05 22.3 F Incoming breaker opened from 4160-V H 3 Electric power Circuit clos-
bus 1F to load center 1D, giving the (EB) ers/ interrupt-
SSPS a RCP breaker open signal, ers
Cause unknown.

22 9/06 11.5 F SG IC low-low level after transfer G 3 Steam and power Velves
to FW regulating valve bypass. conversion (55)

23 9/19 82.0 F Investigation of possible bolt dam- F 1 Engineered safety Penetration,
age due to overtorquing containment features (SD) primary con-
equipment hatch bolts. Wrong torque tainment

*valve in vendor manual (80-54). y
co

24 11/07 1296.0 S Refueling. C 1 Reactor (RC) Fuel elemente >*
.
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FITZPATRICK

I. Symysry

Descriotion Performance Octamos

Locaalon: Scriba, New York Net electrical energy generated Total No.: 8
Docket No.: 50-333 (NWh): 4,334,505 Forced: 6
Reactor type: BWR Unit availability factor (%): 70.2 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 2,619.2 (29.8%)

(NWe-net): 810 NDC): 60.1 Forced: 258.2 (2.9%)
Commercial operation: 7/28/75 Unit capacity factor (%) (using Scheduled: 2,361.0 (26.9%)
Years operating experience: 5.9 design NWe): 60.1'

.

II. Himhlimhts

YPower was reduced nine times in 1980 for control rod pattern changes or sequence exchanges g
(January 12, February 2, March 8 and 22, April 5, October 24, and December 13). Power was reduced
three times because of high reactor vessel conductivity due to condenser tube leaks (March 11 and
22, and April 17). A refueling outage began May 7 and was completed August 11. The NRC scram tests
were performed on August 11.

_ _ . . _ -
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DETAILS OF PLANT OUTAGES FOR FIT 2 PATRICK

Date Duration Shutdown System ComponentNo. YPe Description Cause(1930) (h) method involved involved

1 2/05 80.8 F Noisture leakage into valve operator A 1 Engineered safety Valve operators
catsed motor and control circuit features (SD)
f allar e . Repaired leak, provided a

drainage path, and replaced motor
(LER 80-16).

2 2/11 30.6 F Operator pulled fases on undervolt- G 3 Electric power Circuit clos-
age device for 10300 bus. (EB) ers/ interrupt-

ers

3 2/21 20.1 F During calibration of main steam hi- G 3 Reactor (RB) Instramentation
radiation monitors a vendor employee and controls
accidentally bumped a level switch
on CRD scram discharge volume.

1f
4 4/28 21.1 F Generator ground due to condensate H 3 Electric power Generators 88

,

forming on generator exciter (EB)
rectifiers.

5 5/ 06 13.4 F Malfunction in EHC system while A 3 Steam and power Valves
testing CIV/ISV valves. conversion (EA) ~

6 5/07 2309.0 S Refuelics. C 1 Reactor (RC) Fuel elements

7 8/11 52.0 S Scram test of scram dischargo volume H 2 Reactor (RB) Control rods
per IE Bulletin 80-17 and turbine
test.

|
8 10/13 92.2 F Loss of B RPS NG set. A 3 Electric power Generators

(EE)

:

,

-_
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FORT CALHOUN

I. Summary

Description Performance Outanes
Location: Ft. Calhoun, Nebraska Net electrical energy generated Total No.: 4

: Docket No.: 50-285 (MWh): 2,010,662 Forced: 3
Reactor type: PWR Unit availability factor (%): 60.4 Scheduled: 1
Maximum dependable capacity Unit capacity factor (using Total hours: 3,475.1 (39.6%)

(MWe-net): 457 MDC): 49.2 Forced: 17.1 (0.2%)
Commaercial operation: 6/20/74 Unit capacity factor (%) (using Scheduled: 3,458.0 (39.4%)
Years operating experience: 7.4 design MWe): 49.2

II. Hiahlimhts

Refueling commenced or January 18 and was completed on June 11. A power level increase to 1,500 in

NWt from 1,420 MWt was approved on August 15. The unit was operated at 65% power during October and h75% during November and December to conserve fuel. Only three forced outages occurred all year at Fort
Calhoun.

t

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _.
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DETAILS OF P1 ANT OUTAGES FOR FORT CALHOUN

*** ** * utdown System h ponentNo* Type Description cause(1980) (h) method involved involved

1 1/18 3458.0 S Refueling and maintenance. C 1 Reactor (RC) Fuel elements

2 7/24 9.6 F Low SG 1evel due to loss of in- A 3 Electric power Circuit clos-
strument bus when inverter D (ED) ers/ interrupt-
output breaker tripped. ers

3 9/19 3.6 F Breaker on control rod clutch power A 3 Reactor (RB) Circuit clos-
supply tripped while switching ers/ interrupt-
power sources to investigate volt- ers
age spiking on inverter C.

4 11/14 3.9 F Repair packing leak on root valve on A 4 Reactor coolant Valves
reactor coolant sample line. (CB)

-

Y
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FORT ST. VRAIN;

i

4

I. Summary

Description Performance Outanes

Location: Platteville, Colorado Net electrical energy generated Total No.: 26
Docket No.: 50-267 (MWh): 675,717 Forced: 24
Reactor type: HTUR Unit availability factor (%): 53.6 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 4,077.4 (46.4%)"

(NWe-net): 330 MDC): 23.3 Forced: 1,575.2 (17.9%)
Commercial operation: 7/01/79 Unit capacity factor (%) (using Scheduled: 2,502.2 (28.5%)"
Years operating experience: 4.1 design NWe): 23.3

II. Hinblimhts;

ts
! Installation of region constraint device in the core was completed December 24, 1979. The reactor S

*
was critical at less than 2% power for a brief period in January when discovery of a ruptured helium

;

circulator static seal necessitated a shutdown. Replacement of the circulator took until March 5. The
1 unit then operated under an NRC restriction of 231 MWe-net (70% power) pending resolution of tempera-

ture fluctuations. A 2-week outage began on July 8 because of a simultaneous trip of all four circula-
tors. A 5.5-week outage for surveillance testing began on August 29. (Although the reactor was criti-
cal on September 27, the generator remained off-line.) Fluctuation testing continued in November and
December.

" Includes 1,538.8 h in 1980 from continued 10/26/79 shutdown.

_
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DETAILS OF PLANT OUTAGES FOR FORT ST. VRAIN

*** #' " Shutdown System ComponentNo* Type Description Cause(1980) (h) method involved involved

10/26/79 1538.8 S Reactor was critical at ~2% for B 4 Reactor coolant Pamps
(cont.) 36.3 h in January until a static (CB)

seal in a helium circulator ruptured
(LER 80-01). Generator put on line
3/05/80.

1 3/ 06 4.2 S Thrbine overspeed trip test. B 2 Steam and power Turbines
conversion (RA)

2 3/11 123.8 F Circulating water system shutdown A 2 Steam and power Best exchangers
due to tower problems. conversion (RF)

3 3/21 56.8 F Instrument problems. A 3 Instramentation Instrumentation
and controls (ID) and controls

T4 3/24 49.2 F Loss of condenser vacuum. A 2 Steam and power Heat exchangers w>
CDconversion (HC) (condensers)

5 3/28 53.2 F 1A circulator trip and system upset. A 1 Reactor coolant Pamps
(CB)

6 4/08 30.0 F Thrbine generator tripped spuriously A 3 Instrumentation Instrumentation
during a loop 1 shutdown due to in- and controls and controls
strument problems. (IA)

7 4/18 0.7 F Spurious trip while changing instru- A 3 Instrumentation Instrumentation
ment modules, and controls and controls

(IA)

8 4/18 118.7 F Turbine trip during loop 1 shutdown A 3 Reactor coolant Pumps
due to buffer-mid-buffer problem on (CB)
RCP.

9 4/25 5.9 F Thrbios taken off-line to recover A 9 Steam and power Thrbines
from a loop shutdown. conversion (RA)

10 4/30 18.8 F Turbine taten off-line to recover A 9 Steam and power Thrbines
from a loop shutdown. conversion (RA)

|

|

.
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DETAILS OF PLANT OUTAGES FOR FORT ST. VRAIN (continued)

** "# " u *n 78 en eponentNo. Type Description Cause(1980,, (h) method involved involved

11 6/17 313.4 F Turbine manually shut down after H 9 Reactor coolant Pamps
both circulators on one loop tripped. (CB)
Loop insolated and reactor not
shut down.

12 7/08 339.9 F Sins 1taneous trip of all four cir- 3 Reactor coolant Pamps
culators. (CB)

13 7/23 0.4 F Turbine trip on low main steam H 9 Steam sad power Not applicable
pressure. Reactor was not shut down. conversion (EB)

14 8/04 65.2 F Loss of all four circulators. A 3 Reactor coolant Pamps
(CB)

15 8/16 102.7 F Rupture of hydraulic oil supply lige A 2 Other auxiliary Pipes, fittings
(LER 80-45). (AD) y

w
"'16 8/29 959.9 S Following a turbine runback as a re- B 1 System code not Not applicable

salt of work on the EHC system, the applicable (ZZ)
turblue was manually tripped and the
reactor shut down, beginning the
scheduled shutdown for surveillance
testing. Hydraulic snubbers on
main steam supply were repaired or
readjusted (l a 80-47).

17 10/08 2.2 F Problems with No. 2 stop valve. B 1 Steam and power Yalves
conversion (EA)

18 10/10 35.0 F Turbine trip occurred while per- H 3 Stomas and power 7%rbines
sonnel were investigating problems conve rsion (EA)
with bearing vibration.

19 10/22 1.9 F Spurious loop shutdown daring ultra- H 3 Instramentation Not applicable
sonic testing, and controls (IA)



- - . - - - _ _ . -
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DETAILS OF PLANT OUTAGES FOR FORT ST. VRAIN (continued)

Date hration Shutdown System Component
No. Type Description Cause

(1980) (h) method involved involved

20 10/23 134.9 F Repair hydraulic oil leaks on system A 1 Steam and power Pipes, fittings
91 accumulator blind flange, seals conversion (HB)
of, Loop 1 (System 91 is the by-
draulic control system for the sec- 4
ondary coolant system valves).

21 11/27 36.7 F Repair hot reheat drain line. A 1 Steam and power Valves
conversion (HB)

.

22 12/15 30.9 F Test for a possible FG tube leak due B 1 Steam and power Heat exchangers
to excessive total primary coolant conversion (HB) (steam genera-

oxidants (80-75). tor)

23 12/26 15.0 F Repair of SG trin valve TV-2228-2. A 1 Steam and power Valves
conversion (HB) T

24 12/27 27.3 F Hot reheat scram during startup. A 3 Instrumentation Not applicable
,

and controls (IB)

25 12/29 5.7 F Erratic PV-2244 control. A 1 Steam and power Valves
conversion (HB)j

26 12/31 6.9 F Repair of trin valve V-7202. A 2 Steam and power Valves
conversion (HB)

!

i
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GINNA

I. Summary

l
Descrintion Performance Outanes

Location: Ontario, New York Net electrical energy generated Total No.,: 2
Docket No.: 50-244 (MWh): 3,093,997 Forced: 0
Reactor type: PWR Unit availability factor (%): 76.0 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 2,108.8 (24.0%)

(MWe-net): 470 MDC): 74.9 Forced: 0.0 (0.0%)
Commercial operation: 7/70 Unit capacity factor (%) (using Scheduled: 2,108.8 (24.0%)g
Years operating experience: 11.1 design MWe): 74.9

II. Hish11ahts

?
Operation was routine at full power until the unit shut down on March 29 for refueling and main- g

tenance. Load reductions occurred on March 10 and 21 because of feedwater heater problems. End of
cycle coastdown began on March 17. The unit returned to operation on May 23 and operated until a
scheduled steam generator inspection began on November 1. Inspections were finished on December 3 and'

the unit operated above full power for the remainder of December. Ginna had no forced outages in 1980.

|

!
,

|

__ _ - _ ____ _ _
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DETAILS OF PLANT OUTAGES FOR GINNA

*** #** * Shutdown System ComponentNo. Type Description Cause(1930) (h) method involved involved
! ~

~i
1 3/29 1339.7 S Refueling. C 1 Reactor (RC) Fuel elements

4

2 11/01 769.1 S Steam generator inspection. Previous B 1 Steam and power Best exchangers
addy current testing had indicated conversion (IIB) (eteam genera-
intergranular attack in the tube tor)
crevice area.

.Y
Un

f

. _
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HADDAM NECK

I. Summarv

! Description Performance Ontamos
{ Location: Haddam Neck, Not electrical energy generated Total No.: 9
| Connecticut (MWh): 3,562,845 Forced: 4
| Docket No.: 50-213 Unit availability factor (%): 75.0 Scheduled: 5

Reactor type: PWR Unit capacity factor (using Total hours: 2,203.3 (25.1%)
'

Maximum dependable capacity NDC): 73.1 Forced: 78.9 (0.9%)
(MWe-net): 555 Unit capacity factor (%) (using Scheduled: 2,124.4 (24.2%)

Commercial operation: 1/01/68 design NWe): 69.9
Years operating experience: 13.4

II. Hiahlimhts

T
Operation was routine until the refueling outage began May 3, except that power was restricted O

to 88% from April 3 until the refueling began because of suspected cracks in the low pressure turbine
disk. Power operations resumed on July 27 and were routine for the remainder of the year.

.
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DETAILS OF PIET OUTAGES FOR HADDAN NECK

*** '" * Shutdown System Component
No* Type Description cause

(1980) (h) method involved involved

1 3/27 13.7 F Spurious signal for high containment H 3 Instrumentation Instrumentation
pressure / core cooling actuation dar- and controls and controls
ing wiring modifications per (IA)
NUREG-0578.

2 5/03 2040.4 S Refueling. C 1 Reactor (RC) Fuel elements

3 8/02 18.5 F Turbine overspeed trip setting in- G 3 Steam and power Mechanical
properly adjusted. conversion (HA) function units

4 8/05 14.8 S Tie in loop No. 2 af ter RCP No. 2 F 1 Reactor coolant Pamps
repair. (CB)

5 9/27 64.7 S Turbine balancing. B 1 Steam and power Turbines
conversion (BA) y

w
6 11/18 13.8 F Fellare of movable gripper coils A 2 Reactor (RB) Control rod '#

caused two rods to drop (80-16). drives

7 11/20 32.9 F Mechanical overspeed device on HP H 3 Steam and pou r Mechanical
turbine out of adjustment. conversion (BB) fanction units

8 11/21 0.7 S Test of turbine overspeed trip B 1 Steam and power Mechanical
setting, conversion (BB) function units

9 12/13 3.8 S Test of turbine overspeed trip set- B 1 Steam and power Mechanical
ting (reactor was not submitted). conversion (BB) function units

- - _ _ _ _ _ _ _ _ _ _ _ _ . -__--_
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HATCH 1;

!

|

| I. Summary

Description Performance Outanes

Location: Baxley, Georgia Net electrical energy generated Total No.: 28
i Docket No.: 50-321 (MWh): 4,790,546 Forced: 26

Reactor type: BWR Unit availability factor (%): 81.7 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 1,606.5 (18.3%)"

(MWe-net): 764 MDC): 71.4 Forced: 1,593.0 (18.1%g
i Commercial operation: 12/31/75 Unit capacity factor (%) (using Scheduled: 13.5 (0.2%)
'

Years operating experience: 6.1 design MWe): 70.2

II. Himh11mhts

Y
Numerous shutdowns and power reductions occurred at Hatch 1 in 1980, yet the unit availability was $

81.7% and the unit MDC and DER capacity factors were over 70%; Hatch 1 was not shut down for refueling C

, this year. The longest shutdowns were on May 24 for RHR valve repair, June 8 for mechanical snubber
' repair, on June 26 because the HPCI was out of service, and on July 21 for dry-well fan maintenance.
{ Numerous power reductions were necessary for rod pattern adjustments and weekly turbine tests.
i

" Includes 162.9 h in 1980 from continued 12/13/79 shutdown.

;

|

!

|

t

|
_ ___
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DETAILS OF POWT OUTAGES FOR HA7tH 1

utdown System Component
Date Duration

No* Type Description Cause method involved involved
(1980) (h)

12/13/79 162.9 F Ground fanit in the main generator A 4 Steam and power Generators

conversion (HA)'

| (cont.) rotor,

1 2/08 57.7 F Spurious high RCS pressure signal H 3 Instrumentation Instrumentation

while RCS pressure switch was being and controls (IB) and controls
valved in.j

j 2 2/22 67.3 F Drywell inspection and steam leak A 1 Reactor coolant Valves
repair. (CH)

3 2/25 6.3 F Loss of steam seal pressure on main A 1 Steam and power Turbines
conversion (BD)turbine,

4 5/13 20.5 F MSIV not fully open during MSIV test A 3 Reactor coolant Valves

(IE.R 80-49). ((D) Y
>=

5 5/20 8.1 F Loss of DC power on EBC. A 3 Electric power Nechanical f3
(EC) function units

6 5/20 0.5 F Loss of condenser vacuum. A 1 Steam and power Heat exchangers

conversion (BC) (condenser)

7 5/24 340.6 F Inoperable RER valve (LER 80-53). A 3 Reactor coolant Valves
(CP)

8 6/08 150.0 F Unit remained down for mechanical A 3 Steam and power Shock suppres-

sanbber repair (LER 80-33). conversion (RJ) sors and asp-

ports

9 6/14 3.0 F Loss of condenser vacuum due to A 3 Steam and power Not applicable

conversion (BC)steam jet air ejector failure.

10 6/15 15.0 F Condensate domineralizer problems - A 1 Steam and power Domineralizers
low DP on section valves. conversion (BG)

11 6/21 1.0 S Weekly turbine test - extensive B 1 Steam and power Turbines
conversion (EA)check of bypass valves.
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{

DETAILS OF PERrf OUTAGES FOR HATCH 1 (continued)

' *** * * ** ** I'*** **' ****
No* Type Description Cause

(1980) (h) method involved favolved
1

'

12 6/26 257.0 F HPCI out of service - problems with A 3 Reactor coolant Valves
electronic and hydraulic systems (CJ)
(IER 80 69) .

12b 7/07 115.6 F Repair to crack in reactor water A 4 Reactor coolant Pipes, fittings
cleanup retora line to foodwater (CG)
(IER 80-80).

13a 7/20 12.5 S Manual scram for control rod testing D 2 Reactor (RB) Control rods
per IE Balletin 80-17.

13b 7/21 130.1 F Drywell fan maintenance. B 4 Engineered safety Blowers
features (SB)

!

14 7/26 10.9 F Low reactor water level due to loss A 3 Reactor coolant Pumps y
I of feedpump. (CE) >

O
"

|^
operator replaced bulb in control (EC) and controls

15 8/04 18.7 F Blown fase in EHC cabinet because G 3 Electric power Instrumentation

panel with wrong bulb.

16 8/12 17.1 F Flow reactor water level because A 3 Reactor coolant Pumps
of FW pamp. (CE)

17 9/04 11.2 F Falso high MSR 1evel caused by LS A 3 Reactor coolant Best exchangers
being grounded. (CE) (NSR)

18 9/21 15.8 F While transferring RPS bus B from A 3 Instrumentation Instrumentation
alternate to normal, RPS A spari- and controls (IA) and controls
onsly tripped.

19 10/12 20.9 F TSV closure due to power load in A 3 Steam and power Valves
balance on main generator. conversion (BA)

20 10/15 45.5 F Ground fault alarm (IER 80-57). A 1 Steam and power Generators
conversion (EA)

i

|

l

___ _ _ _
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DETAILS OF PLAfff OITTAGES FOR HATCH 1 (continued)

** ** I'*** *"#'''***** '''' #"
No. Type Description cause method involved involved

(1980) (h)

21 10/29 2.6 F Groand fault alarm (LER 80-63). A 1 Steam and power Generators

conversion (RA)'

22 11/10 19.2 F NSIV closure while performin8 RNP-1- B 3 Reactor coolant Valves
SRV-03005. (CC)

23 12/02 6.4 F Investi8 ate 8ronad fanit alarm A 1 Steam and power Generators

(LER 80-82), conversion (RA)

24 12/11 6.5 F Leaking ERC oil (LER 80-89). A 2 Steam and power Instrumentation

conversion (BB) and controls

25 12/12 16.2 F Unit on startup ramp from above A 9 Steam and power Instrumentation

shutdown (LERs 80-90,118), conversion (RA) and controls,

i
38

i
26 12/13 28.9 F TCV fast closure. H 3 Steam and power Valves S.

conversion (RA) gg
,{

,

! 27 12/18 19.5 F Isolated E11-F060B to restore B loop A 1 Reactor coolant Valves
RRR (LER 80-95). (CF)

t

28 12/19 19.0 F Investi8ation of EEC low-alarm leak A 2 Steam and power Valves
from No. 2 control valve. conversion (RA)

i

!
!

!
>

+

,

l
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j HATCH 2

!

I. Summary

Description Performance Outanes
,

| Location: Baxley, Georgia Net electrical energy generated Total No.: 19

Docket No.: 50-366 (MWh): 3,644,977 Forced: 13

Reactor type: BWR Unit availability factor (%): 60.0 Scheduled: 6

,
Maximum dependable capacity Unit capacity factor (using Total hours: 3,510.2 (40.0%)

! (MWe-net): 773 MDC): 53.7 Forced: 534.7 (6.1%)
j Commercial operation: 9/05/79 Unit capacity factor (%) (using Scheduled: 2,975.5 (33.9%)

Years operating experience: 2.3 design MWe): 52.9
,

II. Himhlimhts j
,

Y
Numerous power reductions were necessary at Hatch 2 in 1980 for rod pattern adjustments and so- e

I

quence exchanges and weekly turbine tests. On March 1, the unit went down for over seven weeks for an 8.

18-month surveillance outage and maintenance on a vent header deflector. Turbine and turbine control
problems caused shutdowns on April 24, May 8, May 22, June 2, June 14, and October 1. Refueling began

on November 1 and continued through the end of December.

(

I
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DETAILS OF PLANT OUTAGES FOR HATCH 2

*** ''' " Shutdown System ComponentNo* Type Description Cause(1980) (h) method involved involved

1 1/26 81.4 S Modifications to primary containment D 1 Engineered safety Not applicable
isolation. features (SD)

2 1/29 1.4 S Unit taken off line to perform tur- B 9 Steam and power Thrbines
bine overspeed test. conversion (RA)

3 2/06 15.7 F Blown packing on the seal water A 1 Reactor coolant Valve
regulator valve. Also, loss of (CH)
condenser vacuum due to loss of seal
water loop seal.

4 3/01 1267.8 S Vent header deflector maintenance H 2 Engineered safety Not applicable
and 18-month surveillance testing, features (SE)

5 4/23 0.5 S Thrbine overspeed testing. B 2 Steam and power Thrbines 9fconversion (RA) ha

R6 4/24 27.4 F Womentary loss of DC power to elec- A 3 Electric power Turbines
tro-hydraulic cooling system. (EC)

7 5/08 174.0 F Ground fault in No. 8 turbine- A 1 Steam and power Turbines
generator bearing. conversion (RA)

8 $/21 23.7 F Falso low level signal fue to test H 3 Engineered safety Valves
shop isolating wrong valve. features (SH)

9 5/22 11.9 F Generator off line due to 4th stage A 2 Steam and power Valves
extraction motor-operated valve not conversion ;3J)
operating.

10 6/02 68.7 F Turbine vibrations. Snubber work A 3 Steam and power Turbines
*

performed. Shutdown extended for conversion (RA)
snubber repair in condenser bay.

i 11 6/14 46.4 F Turbine vibration - main bearing A 3 Steam and power Turbines
No. 9 replaced. conversion (BA)

.
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DETAILS OF PLANT CUTAGES FOR HATCH 2 (continued)

!

** '#* '" Shutdown System Component
No* Type Description Cause method involved involved

(1930) (h)

12 7/11 35.5 F Channel A of RPS doenergized and A 3 Instrumentation Instrumentation
received a group 1 signal. Chan- and controls (IA) and controls
nel B of RPS was deenergized before
A could be reset. Received group 1
signal through both channels resnit-
ing in scram (LER 80-102).

13 7/26 163.2 S Manual scram to test scram discharge D 2 Reactor (RB) Control rods

volume per IE Bn11stin 80-17.
i

14 9/08 40.3 F NSIV not fully open. A 3 Reactor coolant Valve operators

(CD)

15 9/29 43.7 F Low condenser vacuum. A 3 Steam and power Beat exchangers

conversion (BC) (condenser) qf
Da

16 10/01 11.1 F TSV closure tripped turbine on high A 1 Steam and power Valves $3
water level, conversion (BA)

17 10/09 15.7 F Condenser booster pump trip on low A 1 Steam and power Pampa

suction which tripped the reactor conversion (EE)
feed pumps.

'

,

18 10/24 20.6 F Repair leak in water box. A 3 Steam and power Heat exchanger1

conversion (RF)
i

19 11/01 1461.2 S Refueling. C 1 Reactor (RC) Fuel elements

,
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INDIAN POINT 2

'

I. Summary

Description Performance Outanes

Location: Indian Point, New York Net electrical energy generated Total No.: 14
i (25 miles north of New York City) (MWh): 4,264,224 Forced: 13

Docket No.: 50-247 Unit availability factor (%): 64.8 Scheduled: 1
Reactor type: PWR Unit capacity factor (using Total hours: 3,092.8 (35.2%)
Nazimum dependable capacity MDC): 56.7 Forced: 2,373.1 (27.0%)

(MWe-net): *364 Unit capacity factor (%) (using Scheduled: 719.7 (8.2%)
Commercial operation: 8/73 design NWe): 55.6
Years operating experience: 7.5

.

II. Hinblirhts T
"
o .

*The unit was taken down for low pressure turbine inspection on January 11 and remained down for
30 d. Several condenser tube leaks were repaired between February 14 and 20. Several steam generator
level trips occurred upon startup. Operation was routine at a power restriction of 834 NWe-net because
of removal of a disk on a low pressure turbine rotor. Lightning strikes caused shutdowns in June and
July. The unit tripped on a high pressurizer pressure signal on November 17 and was brought to a cold
shutdown to assess equipment damage inside containment on November 22 because of fan cooler heat ex-
changer leakage. The unit remained down for the remainder of the year,

i

|

|

l



DETAILS OF PLANT OUTAGES FOR INDIAN POINT 2

*** * Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

1 1/11 719.7 S LP turbine inspection. D 3 Steam and power Thrbines
conversion (EA)

2 2/14 134.4 F Double-ended tube break in the A 2 Steam and power Beat exchangers
No. 24 condenser. conversica (EC) (condenser)

3 2/20 4.0 F SG low level during startup. A 3 Steam and power Beat exchangers
conversion (BE) (steam genera-

tors)

4 2/20 7.1 F SG low level during startup. A 3 Steam and power Beat exchangers
conversion (EE) (steam genera-

tors)

5 2/20 15.5 F SG high level during startup. Re- A 3 Steam and power Yalves qs
pairs made to No. 24 FT regulator. conversion (BE) p.

>=
CD6 3/26 36.6 F SG low level; air line to BDT dump A 3 Steam and power Beat exchangers

valve to No. 23 condenser parted. conversion (BE) (condenser)

7 5/19 3.6 F Improper sequencing of breakers G 3 Reactor (RB) Control rod
while returning No. 22 CRDM motor- drives
generator set to service.

+
8 6/03 217.2 F Loss of offsite power due to light- A 3 Electric power Not applicable

ning strike (LER 80-06). Also, con- (EA)<

denser tube leak repairs.

9 6/27 10.6 F Loss of generatos exitation due to A 3 Steam and power Generators
defective overcurrent relay, conversion (EA)

10 7/02 16.6 F Lightning strike on system. H 3 Electrio power Not applicable
(EG)

11 7/04 5.2 F Spurious trip signal on main turbine A 3 Steam and power Instrumentation

]
auto stop oil system. conversion (EA) and controls

|

|

|

_ - - - ___. - - _ _ - _ _ _ -
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DETAILS OF PLANT OITfAGES FOR INDIAN POINT 2 (continued)

** *** at own Tates Component
No* Type Description Cause

(1980) (h) method involved involved

12 8/01 11.7 F Lo level ';.. !io. 23 S3 because of A 3 Steam sad power Pamps
No. 22 main boiler feed pssp trip. conversion (RE)

_

13 8/10 89.9 F Repair main turbine oil cooler. A 2 Steam and power Best exchangers
conversion (EA) (cooler)

14a 10/17 120.0 F High pressurize _r pressure signal due A 3 Steam and power Instrumentation
to local turbine load limit being conversica (BA) and controls
moved in decreasing direction.

-

14b 10/22 1700.7 F Unit brought to cold shutdown to as- A 4 Engineered safety Best exchasser's
sess equipment damage from submer- features (58) (cooler)
gence of reactor vessel in raw cool-
ing water resulting from fan cooling
unit leakage. Fan cooler heat ex- 'f
changers to be replaced. [[

>+

14c 10/22 a F Refueling outage commenced. Also, A 4 Reactor (RC) Fuel elements
all three LP turbines have been dis-
assembled for inspection and re-
stacking of the rotor on No. 23
turbine.

" Total hours included in part 14b.

_ _ -
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INDIAN POINT 3

I. Summary

p_gscription Performance Ostamos

Location: Indian Point, New York Net electrical energy generated Total No.: 29
Docket No.: 50-286 (MWh): 3,070,723 Forced: 26
Reactor type: PWR Unit availability factor (%): 53.2 Scheduled: 3
Maximum depeadable capacity Unit capacity factor (using Total hours: 4,111.7 (46.8%)"

(NWe-not): 963 MDC): 36.2 Forced: 1,482.5 (16.9%)
Commaercial operation: 8/30/76 Unit capacity factor (%) (using Scheduled: 2,629.2 (29.9%)
Years operating experience: 4.7 design MWe): 36.2

II. Hiahlimhts
'

Y
-Operation began on February 11 after an extended refncling outage which began September 14, 1979. g

The unit was shut down for a week on March 6 to flush both main feedwater pump control systems. Nearly
two weeks were required to replace bearings in the condensate water pumps beginning April 6. Repairs
took two weeks in July because of an electrical fault in feeds associated with the reactor coolant

; pumps. The unit was off-line from September 20 until December 20 for turbine repairs, fire protection
modifications, fan cooler unit inspection and repair, and reactor coolant pump rotor and stator re-
placement.

" Includes 1,005.7 h in 1980 from continued 9/14/79 shutdown.

l
.

~

, -
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DETAILS OF PLA?ff OUTAGES 10R INDIAN POINT 3

..
,

Date hration Shutdown System Comy asatNo* Type D3scription cause(1980) (h) method involved invclved

9/14/79 1005.7 S Refueling. C 4 Reactor (RC) Fuel elements
(coat.)

1 2/11 32.5 F Steam leak out of the vents of the A 3 Steam and power Heat e changer
moisture separator reloaders. conversion (EB) (MSR)

2 2/13 54.5 S Surveillance of main turbine. B 1 Steam and power Tarbines
conversion (BA)

3 3/04 7.2 F Loes of MFTP. A 3 Steam and power Pamps
conversion (EE)+

4 3/05 10.4 F MSIV inadvertently tripped: la- G 3 Steam and power Valves
stalled cases over switches. conversion (BB)

ts
5 3/05 4.9 F nrust bearing turbine trip: de- A 3 Steam and power Tarbines d

tector cleaned. conversion (BA) w
s

6 3/06 188.6 F Flashed both MFTP centrol systems. B 3 Steam and power Pamps
conversion (EE)

J

7 3/37 24.7 S Leaking weld in MFW drata line. B 1 Steam and power Pipes, fittings
conversion (BE)

8 3/22 0.0 F Intake screens blocked. B 9 Steam and power Filters
conversion (RF)

9 3/27 15.7 F Steam flow /feedwater flow mismetch G 3 Steam and power Pamps
due to air introduced into system conversion (RE)
while valving in a condensate puny.

10 3/28 3.8 F h rust bearing turbine trip: de- A 3 Steam and power Tarbine s
; tector cleased. conversion (BA)

11 3/21 10.2 F Static inverter failure. A 3 Instrumentation Instrumestation
and controls (IA) and controls



_ __ .. - - -

DETAILS OF PLANT OUTAGES FOR INDIAN POINT 1 (continued)

*** *** ' Shutdown System CompereatNo* 7Ype Description Casse
(1980) (h) method involved involved

12 4/06 302.6 F Ciren1 sting water pump repair, re- A 1 Steam and power Pumps
placing bearings, converslom (EP)

13 4/26 4.4 F ?45-kV feeder trip due to sparlons H 3 Electric power Relays
relay actuation. (EA)

14 4/26 3.2 F Turbine overspeed trip due to loose A 3 Steam and power Turbines
connections. cosyt.rsion (EA)

15 5/16 15.5 F Loss of load due to misoperation of A 3 Electric power Relays
tramaformer relay at substation. (EA)

16 5/19 22.7 F Voltago transient on instrument bus A 3 Electric power Generators
No. 33; repaired components within (ED)
static inverter No. 33.

>.
17 5/30 7.7 F Falso actuation cf independent elec- A 3 Steam and power Instrumentation >=

tric turbine overspeed protection conversion (RA) and controls 'a
system.

18 6/11 33.4 F Misoperation of NGA relay at sub- A 3 Electric power Relays
station caused direct trip of plant. (EA)

19 6/30 5.0 F Low SG 1evel due to loss of MFWPs A 3 Steam and power Valves
as a result of perturbations in MFW conversion (RE)
control oil system while shifting
oil pumps; pump check valve hung
up.

20 7/02 6.7 F Lightning strike on 345-kV transmis- A 3 Instrumentation Instrumentation
sion line inducing voltage transient and controls (IA) and controls
on instrument bus No. 34 coincedent

I with another protection channel in
trip mode for a surveillance test.

21 7/15 356.2 F Electrical fanit in feeds associated A 3 Electric power Electrical com-
with RCPs. (EB) doctors

|

l
.



DETAILS OF PLANT OUTAGES FOR INDIAN POINT 3 (continued)

,

Date Duration Shutdown System ComponentType Description Cause* (1980) (h) method involved involved

22 8/12 3.2 F Loss of all circulating water to A 3 Steam and power Props
No. 33 condenser bay when No. 36 conversion (RF)circulating water pump tripped with
No. 35 circulatter, ester pump down
for repairs.

23 8/23 7.2 F Aut; synchronizing device malfunc- A 3 Electric pever Mechanical
tich, while piscing rt> paired motor (EB) function amits
generator set in service.

24 9/09 61.2 F SG Nos 32 mismatch caused by loss tf A 3 Electric power Instramentation
Nc. 33 static inverter. Replaced (ED) and controis
capacitors on statto inverter. Out-
age extended due tu fault on sait
auxiliary transformer,

up

d25a 9/30 913.0 5 Turbine outage. A 1 Steam and power Turbines >4

conversion (RA) "N

26b 11/ 06 432.0 S Fire protection modification. B 4 Auxiliary (AB) Other

27c 11/25 199.3 S Fan cooler amit inspectica, repair, B 4 Engineered safety Heat enchangers
and testing. features (SB) (cooler)

23d 12/04 372.9 F Electrical fault la No. 33 RCP A 4 Reactor coolant Motors
stator. Replaced rotor and stator. (CB)

29 12/19 7.3 F Power level drifted above trip set- G 3 Instrumentation Instrumentation
point before manual block was and controls and controls
applied. (IA)

_ _ _ _ _ _ _ _ _
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KEWAUNEE

I. Susmary
,

1

; Description Performance Outanes
Location: Carlton, Wisconsin Net electrical energy generated Total No.: 9Docket No.: 50-305 (NWh): 3,631,892 Forced: 7Reactor type: PWR Unit availability factor (%): 82.1 Scheduled: 2Maximum dependable capacity Unit capacity factor (using Total hours: 1,570.9 (17.9%)(NWe-net): 522 MDC): 79.2 Forced: 1,095.8 (12.5%)

! Commercial operation: 6/16/74 Unit capacity factor (%) (using Scheduled: 475.1 (5.4%)Years operating experience: 6.7 design MWe): 77.3

II. Hiahlimhts

YAfter the main and auxiliary transformers and reactor coolant pump failures in January, operation Uwas at or near full power until the May 9 refueling. The reactor trip on December 26 ended 85 d of "
continuous power operation. The unit had an 82.1% availability factor and 79.2% (MDC) and 77.3% (DER) ,

capacity factors in 1980.

i

,

_______



_ _ _. . . _ - . - -
.

DETAILS OF P1JWT OUTAGES FOR KEWAUNEE

|

Date Duration Shotdown System Component, y ,* Type Description Cause
( (1980) (h) method involved involved

1 1/04 15.4 F Bus fanit from main auxiliary trans- A 3 Electric power Electrical con-
former. (EB) doctors

2a 1/17 158.7 F Bashing failure in reserve auxiliary A 3 Electric power Transformers
transformer causes loss of power to (EB)
all but safeguards bases
(LER 80-02).

2b 1/17 1 06 .0 F RCP seal failure. A 4 Reactor coolant Necksnical
(CB) function units

3 2/03 4.1 F Low SG 1evel due to solenoid valve A 3 Steam and power Valve operators
failure on the air system for the IB conversion (ER)
MFW control valve.

Y
4 5/09 1087.3 S Refueling. C 1 Reactor (RC) Fuel elements ['.

w
5 6/26 8.5 S Balance weight adjustment on ter- B 1 Steam and power Turbines

bine, conversion (RA)

6 7/13 5.1 F Low SG 1evel Joe to a solenoid fail- A 3 Steam and power Valve operators
are on air system to control valve conversion (RE)
of 1A MFW.

7a 8/19 13.0 F A lightning strike caused the fall- A 3 Instrumentatics Instrumentation
r are of two instrument bus inverters. and controls'

Safety injection actuated. (IA)

7b 8/20 29.3 F A bus f anit on the line from the re- A 4 Electric power Electrical con-
serve auxillary transformer to buses (EB) doctors
1 and 2 extended the 8/19 outage.

.



DETAILS OF P1.hNT OUTAGES FOR KETAUNEE (continued)

Date Duration ** '' I'*** **#'''''No, Type Description Cause(1980) (h) method involved involved

8 9/26 130.7 F A disk / stem separation in loop iso- A 1 Reactor coolant Valves
lation valve of loop B RTD by pass (CB)
caused loss of flow in the RID line.
Outage was extended when a similar
valve failed in the same manner after
it was operated to isolate the by-
pass loop during maintenance (LER
80-32).

9 12/26 12.8 F During monthly stop valve testing, H 3 Steam and power Valves
spurious rapid opening of a turbine conversion (EA)
control valve caused a step increase
in steam demand resulting in an SG
high level trip.

Y
.
N
O

!

!

|
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LA CROSSE

I. Summary

Descrintion Performance Ontamos

Locatica: Genos, Wisconsin Net electrical energy generated Total No.: 9
Docket No.: 50-409 (MWh): 214,545 Forced: 6
Reactor type: BWR Unit availability factor (%): 68.6 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,757.5 (31.4%)

(MWe-not): 48 MDC): 50.9 Forced: 901.1 (10.3%)
Commercial operation: 11/01/69 Unit capacity factor (%) (using Scheduled: 1,856.4 (21.1%)
Years operating experience: 12.7 design MWe): 48.8

!

i

II. Himhlimhts
T
s

The few outages that occurred at La Crosse this year usually were of substantial duration. The y
plant was down for 3 d beginning February 1 because of a momentary low voltage signal on a 480-V bus,
for over 24 d beginning April 6 for 11tI-related modifications, for 8 d beginning June 21 for seal re-

i
pairs on a ccatrol rod drive motor and a circulation pump, for over 13 d starting August 8 for recali-
bration of level controllers and indicators in the seal injection reservoir, and for the remainder of
the year beginning November 9 for a refueling outage.

!

i

I

I

i

\

a .- - - -
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i

.

DETAILS OF PLANT OUTAGES FOR LA GOSSE

** ** ** ***No* Type Description Cause I" *" **P*****(1980) (h) method involved involved

i
'

1 2/01 74.5 F Nomentary low voltage signal at A 3 Electric power Electrical com-
turbine building 480-V 1A motor (EB) ductors
control center; cause undeter-
mined.

2 4/06 581.6 S NUREG-0578 modification including D 1 Other (II) Other
position indicators on relief
valves and manual resets on con-
tainment isclations.

3 6/02 24.2 S Operator license examinations. E 1 System code not N/A
applicable (ZZ)

4 6/21 193.7 F Seal leak repair in apper CRDN No. A 1 Reactor (Eb) Control rods
24 and seal repair on forced cir-

gscalation pump 1A.
p.

5 8/03 253.7 F Forced circulation pumps tripped due A 3 Reactor coolant Instrumentation
to loss of seal injection flow. (CJ) and controls
Loss of seal injection flow was,

ceased by low level in reservoir due

to level controller zalfaaction.
Level controllers and indicators re-
calibrated.

6 8/22 319.8 F Reactor feed pump 1A triped due to A 3 Reactor coolant Instrumentationr an electrical short on a printed cir- (CE) and controls
| cult control card caused by a water
!

leak from wi aeithead floor. During
this shutdown maintenance was per-
formed on the seal injection system
and the mechanical seals in CRDMs
Nos. 5 and 21.

___ _



_

DETAILS OF PLANT OUTAGES F9R LA GOSSE (continued)

Pato Duration Shutdown System Component
No. Type Description Cause

(1980) (h) method involved involved

7 9/05 32.1 F Electrical short of CRDN No. 3 A 3 Reactor (RB) Control rod
caesed by spray from leaking seal drives

injertion supply line convection on
CRDM No. 1, resulting in a partial

scram.

8 10/04 27.3 F High reactor water level due to A 3 Reactor coolant Circuit
failure of contro11em asplifier on (CH) closers /
reactor feedpump 18, which caused interrupters

the pump to fall high, Cause be-
lieved to be wa ter-detergert mixture
which splashed onto controllers
8/22/90..

9 11/09 1250.6 S Refueling. C 1 Reactor (RC) Fuel elements
! DJ

b

- _ _ _ _ - - _ _
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MAINE YANGE

I. Summary

Descrintion Performance Outanes

Location: Wincasset. Maine Net electrical energy generated Total No.: 19
Docket No.: 50-309 (MWh): 4,404,138 Forced: 14

! Reactor type: PWR Unit availability factor (%): 72.2 Scheduled: 5
! Maximum dependable capacity Unit capacity factor (using Total hours: 2,443.7 (27.8%)

(MWe-not): 810 MDC): 61.9 Forced: 854.5 (9.7%)
Commercial operation: 12/28/72 Unit capacity factor (%) (using Scheduled: 1,589.2 (18.1%)
Years operating experience: 8.1 design MWe): 60.8

II. Hinblimhts

?
A refueling outage began on January 11, and the generator was put back on-line on March 14. Four g

brief shutdowns were necessary in the next 3 d to balance the turbine. Core crud was a problem requir- m
Ing a few shutdowns and power reductions for hydrogen peroxide cleaning. In September and December,
reactor coolant pump seal failures caused lengthy outages.

.

{

.

1

_-
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DETAILS OF PLANT OUTAGES FOR MAINE YANKEE

* * * " "'" I'*** "' ****No* Type Description Cause
(1980) (h) method involved involved

1 1/11 1480.3 S Refueling. C 1 Reactor (RC) Fuel elements

2 3/10 2.8 S Low power physics testing. Gen- B 1 System code Not applicable
orator not on line yat. not applicable

(ZZ)

3 3/12 28.6 F Broken wire in RPS logic ladder dur- A 3 Instrumentation Not applicable
ing surveillance testing (IER 80-6). and controls
Generater mot on line yet. (IA)

4 3/12 1.2 S Operator training. E 1 System code not Not applicable
applicable (ZZ)

! 5 3/15 8.9 F Add balance weight to turbine. B 1 Steam and power Turbines
conversion (HA) y

i >+

6 3/16 8.0 F Add balance weight to turbine. B 1 Steam and power 1%rbines U
conversion (RA)

7 3/16 6.1 F Add balance weight to turbine. B 1 Steam and power Tarbines
conversion (BA)

8 3/17 5.8 F Add balance weight to turbine. B 1 Steam and power Tarbines
conversion (BA)

9 4/02 11.3 F Grounded capacitor in SG 1evel A 3 Instrumentation Instrumentation
transmitter during RPS survell- and controls and controls
lance testing. (IB)

10 5/03 57.6 S Core crud cleanup using hydrogen H 1 Reactor (RC) Vessels, pres-
peroxide. sure

11 5/19 9.3 F Falso temperature signals cause two A 3 Instrumentation Instrumentation
RPS channels to trip due to spuriotas and controls and controls
electrical spike. (IA)

12 5/24 14.9 F Falso temperature signals cause two A 3 Instrumentation Instrumentation
RPS channels to trip due to spurious and controls and controls,

electrical spike. (IA)

,



DETAILS OF PLANT OUTAGES FOR MAINE YANKEE (continued)

Date Duration Shutdown System Component
No. Type Description Cause

(1980) (h) method involved involved

13 5/30 47.3 S Core crud cleanup. H 1 Reactor (RC) Vessels, pres-
sure

14 6/02 255.4 F Failure of No. 1 SG nonreturn valve A 1 Steam and power Valves
disk (LER 80-16), conversion (BB)

15 7/20 13.1 F Operator mistakenly opened test G 3 Steam and power Instrumentation
valve on turbine thrust bearing sys- converson (RA) and controls

ten while taking routine readings.

16 8/02 25.4 F Major failure of the P-2A MFTP. Un- A 3 Steam and power Pumps

able to determine exact cause of conversion (ER)
failure. New pump and rotating
assembly installed while plant was
at 60-65% power through 8/30. qs

17 9/06 14.5 F Spurious opening of the CRD4 NG-set A 3 Instrumentation Circuit $
output breakers. Exact cause un- and controls closers / 88

known. (IA) interrupters

18 9/14 115.5 F Failure of two of the four RCP A 1 Reactor coolant Pumps
seal states. Seal cartridge unit (CB)
replaced.

19 12/07 337.7 F A load reduction to take plant off- A 3 Reactor coolant Pamps

line due to an RCP seal failure was (CB)
in progress when a turbine EEC load
limit control stuck in " lower" mode,

causing a plant trip. Cause not de-
termined. Numbers 1 and 2 RCP seal
cartridges were replaced. During
plant heatup, No. 2 RCP seal car-
tridas indicated two failed stages.
No. 2 seal cartridge was again
replaced.
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MI11S10NE 1

I. Summary

Description Performance Ontamos

Location: Waterford, Connecticut Net electrical energy generated Total No.: 4
Docket No.: 50-245 (NWh): 3,390,215 Forced: 1
Reactor type: BWR Unit availability factor (%): 69.0 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,393.7 (27.3%)

(NWe-net): 654 NDC): 59.0 Forced: 13.2 (0.2%)
i

Commercial operation: 3/71 Unit capacity factor (%) (using Scheduled: 2,380.5 (27.1%)

Years operating experience: 10.1 design NWe): 58.5

II. Hiahliahts

Y
Power was restricted to 40% from January 5 to February 11 because of the isolation condenser being w

out of service. Main condenser tube leaks were repaired during the power reductions of April 23, May 8, o
July 19, August 23, and September 17. A refueling and maintenance outage lasted from October 4 through
the end of the year.

.

__



DETAILS OF PLANT OUTAGES FOR MIILSIDNE 1

*** ** * Shutdown System ComponestNo* Type Description Cause(1980) (h) method involved involved

la 5/30 23.5 S Repair steam leak in extraction A 3 Steam and power Turbines,

t

joint off LP turbine. conversion (RJ)

Ib 6/16 197.8 5 Questionable integrity of LPSI sub- H 4 Engineered safety Shock suppres-
system B injection piping at pene- features (SF) sors and sup-
tration I-45 (LER 80-10). ports

2 6/25 13.2 F Electric pressure regulator mal- A 3 Reactor coolant Instrumentation
function induced average power (CC) and controls
range monitor scram. Pressure
control was transferred to me-
chanical.

3 7/12 26.5 S Manual and then automatic scram D 2 Reactor (RB) Control rods
testing of control rods per IE YBulletin 80-17. H

,
H4 10/04 2132.7 S Refueling and maintenance (12Rs C 1 Reactor (RC) Fuel elements

80-18, 19).

1
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MILLSTONE 2

I. Summary

Description Performance Ontamos

Location: Waterford, Connecticut Net electrical energy generated rotal No.: 13
Dockat No.: 50-336 (MWh): 4,881,788 Forced: 10
Reactor type: PWR Unit availability factor (%): 69.2 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,835.1 (32.3%)

(MWe-net): 864 MDC): 64.3 Forced: 183.9 (2.1%)
Commercial operation: 12/26/75 Unit capacity factor (%) (using Scheduled: 2,651.2 (30.2%)

Years operating experience: 5.1 design MWe): 63.9

II. Hiahliahts
T

Steam generator regulator valves failed closed and caused five low steam generator level scrans on U
*

February 27, March 21 and 23, and April 29 and 30. Control rods dropped into the core and caused power
reductions on March 20, August 11, and December 6. Refueling commenced August 16, and the reactor was
trought critical October 13. After the turbine overspeed trip test on October 19, the unit operated
routinely at or near full power for the remainder of the year.

-

-



_ _ _ . - _ _ _ _ _ _______ - _ _ _ _ _ _ _ _ _ _ _ _ _

DETAILS OF PLANT OUTAGES FOR MILLS'IONE 2

*** *** * n own ystem uponentNo. Type Description Cause(1980) (h) method involved involved

1 2/15 23.5 F Trip circuit breaker-2 opened E 3 Instrumentation Circuit
during reactor system matrix and contro1g closers /
logic and trip path relay test. (IA) inter rupters

2 2/26 16.3 F Main generator lockout due to inad- E 3 Electric power Not applicable
vertent actuation of fanit trip (EE)
circuitry during testing at the
site main switchyard.

3 2/27 19.1 F Low SG 1evel due to FW regulator A 3 Steam and power Valves
valve lockup (closed); valve over- conversion (RE)
healed.

4 3/12 29.0 F Low SG 1evel due to FW regulator A 3 Steam and power Valves l'
valve 2-FW-51B lockup (closed). conversion (BE) $|

6
5 3/21 18.3 F Low SG 1evel due to instrumenta- B 3 Instrumentation Pumps

tion technician who remove 5 MFTP and controls
suction pressure transmitter from (IF)
service for calibration.

6 3/23 18.7 F Low SG 1evel due to FW regulator A 3 Steam and power Valves
valve (2-FW-51A) lockup (closed) conversion (ER)
during a power reduction for a
FW heater problem.

7 4/29 25.5 F Low SG 1evel due to FW regulator A 3 Steam and power Yalves
valve (2-FW-51A) locking closed conversion (ER)
after power reduction. A stuck
open pressurizer spray valve had
caused the RCS pressure to drop
(LER 80-20).

8 4/30 8.4 F Low SG 1evel due to FW regulator A 3 Steam and power Valves
valve (2-FW-51A) lockup (closed). conversion (ER)

.



__ _ _ - . - ___-_____ - - .__ - -. _ . _ . .

DETAILS OF PLANT OUTAGES FOR MILLSTONE 2 (continued)

** * utdown System Cup m nt
No* Type Description Cause

(1980) (h) method involved involved

9 5/08 1111.4 S Pipe support reevaluation and D 1 Engineered Pipes, ' i t s in:, ..
modifications per IE Bulletin safety features

79-02 (1R 80-18). (SH)

10 7/10 21.4 F Low SG 1evel due to instrument air A 3 Steam and power Pipes, fittings
line break causing loss of speed conversion (HH)
control to MFWP and then 1 css of
NFWP.

11 7/12 3.7 F Low SG 1evel due to problems with A 3 Steam and power Instramentation

heater drains level control caus- conversion (EE) and controls

ing an NFWP trip on low section
pressure.

| 12 8/16 1538.5 S Refueling. C 1 Reactor (RC) Fuel elements y
ha

13 10/19 1.3 S Turbine overspeed trip test. B 1 Steam and power Turbines **
"

conversion (BA)

.

.
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MONTICELLO

I. Summary

Description Performance Outanes

Location: Monticello, Minnesota Net electrical energy generated Total No.: 9

Docket No.: 50-263 (MWh): 3,453,799 Forced: 4
Reactor type: BWR Unit availability factor (%): 78.3 Scheduled: 5
Maximum dependable capacity Unit capacity factor (using Total hours: 1,906.9 (21.7%)

(MWe-net): 536 MDC): 73.4 Forced: 567.5 (6.5%)
Commercial operation: 6/30/71 Unit capacity factor (%) (using Scheduled: 1,339.4 (15.2%)

Years operating experience: 9.8 design MWe): 72.1

II. Hiahliahts

Y
The unit was in an end-of-cycle coastdown until the cycle 7 refueling began on February 22. On ha

April 5, the unit returned to operation and experienced three shutdowns, which accounted for nearly I!
25 d of downtime for repairs to recirculation pump seals. Availability for the year was 78.3%.

_



_-__ _ - - _ _ _ _ _ _______. ____ - - _ _ _ _ _ _ - _ _ _ _ - _

DETAILS OF PLWT OUTAGES FOR NONTICEllD

** * * **# ** I'*** ' ****No. Type Description Cause(1980) (h) method involsed involved

1 2/01 45.3 S Modification on reset logic of Pri- D 1 Engineered Instrumentationmary containment isolation (per safety features and controls
NUREG-0578, Iten 1.1.4). (SD)

2 2/03 8.2 F Scram on spurloos upscale spike on A 3 Instrumentation Instrumentation
intermediate range monitor chann91 tad controls and controls
143 earlier trip on RPS was not (IA)
fully reset.

3 2/22 1021.0 S Refueling. C 1 Reactor (RC) Fuel elements
4 4/05 3.2 S Turbine overspeed test. B 1 Steam and power Turbines

conversion (RA)
Sa 4/19 131.2 F High RCS level while reducing power A 3 Reactor coolant Pumps

ofter recirculation pump seal fail- (CB) na
ure. Seals on both recirculation 88
pumps replaced.

Sb 4/26 57.5 S Repair recirculation pump seal. A 4 Reactor coolant Pumps
(CB)

6 4/29 3 89.ts F Repair recirculation pump seal. A 1 Reactor coolant Pamps
(CB)

7 7/26 25.0 S Manual and automatic scram testing D 2 Reactor (RB) Control rods
of costrol rods per IE Bulletin
80-17,

8 9/04 11.0 F Failure of backwash operation valve A 3 Steam and power Valves
on condensates domineralizer re- conversion (BG)
sulted in NFW? trip on low section.
Reactor power was reduced rapidly
and cue recirculation pump was
tripped. During recirculation pump
speed increase, a high fins scram
was received.

. _ - _ - _ _ _
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DETAILS OF PLANT OUTAGES FOR NONTICELIA (continne])>

Date hration Shutdown System Component
No. Type Description cause

(1980) (h) method involved involved

9a 11/05 187.4 S Repair MSIY actuators, replace steam B 1 System code Not applicable

chase cabling, instell post-IACA not applicable

recombiner penetrations, and repair (ZZ)
steam line desits and FW heater
leaks.

9b 11/13 7.5 F Intermediate range monitor hi-hi A 4 Reactor coolant Yalve operators

scram received from cold water re- (CE)
activity insertion after failure
of low-flow FW control valve con-
troller.

.
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NINE MILE POINT 1

I. Summary

Descrintion Performance Ontanes
Location: Scriba, New York Net electrical energy generated Total No.: 8
Docket No.: 50-220 (MWh): 4,537,788 Forced: 3

i Reactor type: BWR Unit availability factor (%): 92.2 Scheduled: 5
Maximum dependable capacity Unit capacity factor (using Total hours: 685.9 (7.8%)

I (NWe-net): 610 MDC): 84.7 Forced: 405.3 (4.6%)
Commercial operation: 12/69 Unit capacity factor (%) (using Scheduled: 280.6 (3.2%)
Years operating experience: 11.2 design NWe): 83.3

II. Himhlimhts
TwNine Mile Point 1 achieved 92.2% availability during 1980. Refueling was not undertaken in 1980. g

The majority of outages were scheduled outages, with the longest outage lasting 14 d because of a high
content of explosive gas in the main output transformer.



--
_ _

DETAILS OF PIET OUTAGES FOR NINE MILE POINT 1

_

""* *** * * '' 'I' ** "I ***No. Type Description Cause(1980) (h) method involved involved

1 2/09 17.0 S Core spray IV quarterly test. B 1 Engineered safety Not syylicable
features (SF)

2 3/01 31.2 S Relief / safety valve position indi- D 1 Inst ramentation Valves
catore installed, and controls

(ID)

3 3/03 160.5 S Return to work started in shut- F 3 System code not Not applicable
down 3/01/Fi which was interrupted applicable (L:s
by Power Control Center due to grid
generation shortage.

4 6/28 34.9 S Quarterly core spray IV test and B 1 Engineered safety Not applicable
condenser water box inspectica. features (SF)

Y
,

5 7/12 351.7 F Main output transformer failure A 1 Electric power Transformers $*,
i (high explosive gas content). (EB) >J

6 7/26 11.0 F Intermediate range monitor bish A 3 Instrumentation Mechanical
flux scram due to mechanical end controls fasetion
pressure regulator failure. (ID) amits

7 9/19 42.6 F Drywell high leakage from shut- A 1 Reactor coolant Valves
down cooling isolation valve (CF)

,

packing failure.

8 12/19 37.0 S Installation of ATTS trip hard- D 1 Instramer.tation Instrumentation
were and quarterly testing of and controls and controls
core spray. (IA)

.



B-143

-
-

!
UR
b-'

%
p

') -

2
1

,

D
0.

k >- / >$
E D*
E Z> to

'

E 2

|n.

r r ! F,

|L U
II 1 0<

1 Q
l 8

'
, ::

|A|

k
b n'.E

u

h| d
_

E
! 8

> h 0d
m

'

11

2
*

.

a

E
Z J:

r s.,

",|, , ,,,,,,, , , ,,,,,,,,

s. 8 : ssessaae s =. = = g = = e s a e !
. . . w

Al!3WJW3 31090N3J30 WnNIXWW 1N33W3J

i

_ _



--. - .-. _ . .

|

,

NORTH ANNA 1

I. Summarv
|

Description Performance Outanes
|

Location: Mineral, Virginia Net electrical energy generated Total No.: 19
Docket No.: 50-338 (MWh): 5,631,557 Forced: 17
Reactor type: PWR Unit availability factor (%): 86.5 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hocrs: 1,189.1 (13.5%)"

(MWe-net): 850 MDC): 75.4 Forced: 584.3 (6.7%)
Commercial operation: 6/06/78 Unit capacity factor (%) (using Scheduled: 604.8 (6.8%)"
Years operattag experience: 2.7 design MWe): 70.7

II. Hiahliahts

TRefueling outages accounced for the first 21 d and the last 3 d in 1980 at North Anna 1. The unit Z
! availability was 86.5%. Five of the seventeen forced shutdowns were attributed to operator error. ,

*
The only lengthy outage occurred on May 22 when the plant shut down for nearly 13 d to repair a feed-
water regulating valve.

" Includes 510.9 h in 1980 from continued 9/25/79 shutdown.

. __ _ _ - - -__
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DETAILS OF PLANT OUTAGES FOR NORTE ANN 41

Date Duration Shatdown System ComponentNo. Type Description Cause
(1980) (h) method involved involved

9/25/79 510.9 S Refueling. C 4 Reactor (RC) Fuel elements
(contd.)

.
I 1/22 21.9 S Thrbine overspeed test and mainte- B 1 Steam and power Turbines

! nance on nuclear instrumentation. conversion (EA)

2 1/29 8.4 F Loss of feedwater due to clogged H 3 Steam and power Filters
strainers in condensate pump suc- conversion (HH)
tion.

3 2/01 4.0 F High-high SG 1evel due to flow G 3 Steam and power Instrementation
osaillation while testing SG 1evel conversion (RE) and controls
control system.

4 2/20 93.4 F Trip on all four power range chan- H 3 Reactor (RB) Not applicable y
nels due to high negative flax ,3,
rate; a contract laborer's clothing 46
caught on the motor brooker for the La

CRD motor generator set, causing it
to open and rods to drop into core.

5 2/24 2.7 F Low-low SG 1egel during startsp. G 3 Steam and power Instrumentation
conversion (BE) and controls

6 4/03 81.0 F Safety injection on high steam flow H 3 Steam and power Yalves
and low pressure. While performing conversion (EB)
a 3' stroke test on the A main
steam line trip valve, the valve
went fully closed (LER 80-37).

7 4/08 4.3 F Turbine / reactor trip due to inad- 0 3 Steam and power Instramentation
vertent operation of the electro- conversion (EA) and controls
hydraulic control system low-low
level alarm during investigation
of the high level alarm.

8 5/22 305.4 F High-high SG 1evel dae to FW regn - A 3 Steam and power Valves
lating valve FCV-1498 failure in conversion (RE)
open mode (LER 80-47).



_

- DETAILS OF PIMr OUTAGES FOR NORTH ANNA 1 (continued)

*** **** * u wa ystem ComponentNo* Type Description Cause(1980) (h) method lavolved involved

9 6/12 8.1 F Wrong switch operated in protection G 3 Instrumentation Instrumentation
and control rack while performing and controls and controls
periodic test. (IB)

10 6/18 6.4 F Loose jumper in process rack No. 6. A 3 Instrumentation Electrical con-
and controls doctors
(IF)

11 6/26 15.9 F Over-temperature delta T reactor trip E 3 Instrumentation Instrumentation
while calibrating N43; replaced and controls and controls
fanity card in channel II and test (IA)
recorder installed (LER 80-56).

12 6/27 2.7 F Repair broken air line to B main A 1 Steam and power Pipes, fittings
steam trip valve. conversion (EB) jf

w13 7/19 9.2 F SG low level and feedwater flow / A 3 Steam and power Instrumentation j(steam flow mismatch due to water conversion (ER) and controls
in instrument line which resulted
in loss of feed flow control.

14 9/08 6.5 F SG C low-low level when output A 3 Electric power Generators
breaker from inverter opened causing (EB)
a loss of power to vital bus IV.

15 9/08 0.0 F SG C high-high level during G 3 Steam and power Instrumentation
startup. conversion (EE) and controls

16 9/30 6.3 F High level trip in sixth point heater A 3 Reactor coolant Heat exchangers
due to a tube fallare. (CH)

17 10/02 9.7 F Unable to cperate due to sixth A 9 Reactor coolant Heat exchangers
point heater tabe fallare. Re- (CH)
paired failed tubes. Reactor
stayed critical.
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DETAILS OP PLANT OUTAGES FOR NORH ANNA 1 (continued)

. . . _

** "#' " at own yeten omPonentNo* Type Description Cease
(1980) (h) method favolved involved

18 12/28 20.3 F High RCP leekage (LER 80-108). A 1 Reactor coolant Pssps'

(CB)

19 12/29 72.0 S Refueling and modifications to nois- C 4 Reactor (RC) Fuel elements
ture separator, oil collection, fire
protection, generator breakers, arJ
repairs to RCP seals IA and IC; is-
service inspection of reactor ves-
sol; eddy current testing of all
SGs; and sludge lancing.

Y
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NOR'III ANNA 2

I. Summary

Description Performance Outanes

Location: Mineral, Virginia Not electrical energy generated Total No.: 14
Docket No.: 50-339 (NWh): 349,644 Forced: 11
Reactor type: PWR Unit availability factor (%): 95.5 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 1,332.5 (15.2%)

(MWe-net): 898 MDC): 90.1 Forced: 364.0 (4.1%)
Commercial operation: 12/14/80 Unit capacity factor (%) (using Scheduled: 968.5 (11.1%),'

Years operating experience: 0.3 design NWe): 89.2

II. Hinblimhts
Yw

North Anna 2 was granted a full power license on August 21, 1980, and was in power asconsion test- g
ing until December 14. The unit averaged near full power for the remainder of December,

i

,

1

!

.
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DETAILS OF PI X r OUTAGES FOR NORTH ANNA 2

ato Duration Shutdown System ComponentNo* Type Description Cause(1980) (h) method involved involved

,

'

1 8/26 18.1 F Generator breaker was opened. H 3 Steam and power Circuit clos-
conversion (EA) ers/ interrupt-

ers

2 8/27 2.4 F Overspeed protection controller was H 3 Steam and power Mechanical
activated during test. conversion (EA) function naits

3 8/28 2.0 F Condensate pump suction strainers A 3 Steam and power Filters
clogged up causing loss of FW flow conversion (BE)
and low SG 1evel.

4 8/28 304.5 S Compliance with tech spec 3.6.3.1 D 1 Engineered safety Valves
FW/ containment penetration isolation features (SD)
(LER 80-51).

5 9/16 3.4 F Loss of condenser vacuum while clean- A 3 Steam and power Filters
ing condensate pump suction strainer. conversion (ER) on

o
6 9/26 4.0 F MFTP suction strainers clogged. A 3 Steam and power Filters

conversion (EE)

7a 9/27 20.6 S 50% test of reactor trip per 2-SL-26. B 3 Instrumentation Not applicable
and controls (IA)

7b 9/28 7.6 S No, 2 Antarcept ripht velve was in- B 4 System code not Instrumentation
dierting open and ahat at the same applicable (ZZ) and controls
time.

8 10/19 25.2 F 2A station service transformer lock A 3 Electric power Electrical con-
out relay actuated when a low side (EB) doctors
cable on the 2A transformer blew out.

9 10/20 3.5 F SG C l'ow-level while restarting the G 3 Steam and power Instrumentation
init. conversion (ER) and controls ,

10s 10/31 2.0 S 100% load reject test. B 3 Steam and power Not applicable
conversion (EA)

i

_ _ _ _ _ _ _ _ _ - _ - _ _ . - - -
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DETAILS OF PLANT OUTAGES FOR NOR11I ANNA 2 (continued)

Date Duration Shutdown System Component
No. pe e8Cr ption Cause

(1980) (h) method involved involved

i 10b 11/01 633.8 S 10% power trip in blackout test. B 4 System code not Not applicable

commenced scheduled maintenance out- applicable (ZZ)

age.

11 11/29 286.1 F Generator leads differential. A 3 Steam and power Generators
conversion (BA)

12 12/17 5.8 F Generator everencitation. A 3 Steam and power Generators
conversion (BA)

13 12/17 2.7 F Loose fases in generator protection G 3 Steam and power Circuit clos-

relay racks. conversion (RA) ers/ interrupt-

ers

14 12/31 10.8 F Loose fase in generator protection G 3 Steam and power Circuit clos- T
relay racks. conversion (BA) ers/ interrupt- H

,
ers s
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{ OCONEE 1

:

I. Summary

1
Description Performance Outanes

I Location: Seneca, South Carolina Net electrical energy generated Total No.: 9
Docket No.: 50-269 (MWh): 5,116,510 Forced: 8.

Reactor type: PWR Unit availability factor (%): 75.6 Scheduled: 1
Maximum dependable capacity Unit capacity factor (using Total hours: 2,146.8 (24.4%)"

(MWe-net): 860 MDC): 67.7 Forced: 852.2 (9.7%)
Commercial operation: 7/15/73 Unit capacity factor (%) (using Scheduled: 1,294.6 (14.7%)"
Years operating experience: 7.7 design MWe): 65.7

II. Hiahlimhts

: Y
Oconee 1 began 1930 in a refueling outage and remained shut down until February 27 for pipe hanger hand support inspection and modification, steam generator aanway gasket replacement, feedwater chemistry

; limitations, and operator training. From April 17 until the June 27 shutdown, the reactor was operated
at a reduced power level of ~72% because of lower motor bearing problems in a reactor coolant pump. A

i control rod drop on September 2 forced a reduction in power until the unit was shut down on September
11 for control rod stator replacement.

"Incindes 374.0 h in 1980 from continued 11/21/79 shutdown.

.

I

.

1

1

3

, _

- -_ _ _ _ _ _ _ _ - . _ _ _ _ _ _



DETAILS OF PLANT OUTAGES FOR OCONEE 1

'' * * Shutdown System ComponentNo* Type Description Cause(1980) (h) methoJ involved involved

a 11/21/79 374.0 S Refueling. C 4 Reactor (RC) Fuel elements(cont.)

b 1/16 579.2 S Pipe hanger / support inspection and D 4 System code not Shock suppres-
modification per IE Bulletins 79-02 app.icable (ZZ) sors and sup-79-14. ports

c 2/09 311.3 F SG A manway gaskets replaced. A 4 Steam and power Heat exchangers
conversion (HB)

d 2/22 94.5 F Water chemistry out of limits. B 4 Auxiliary Not applicable
process (PC)

e 226 18.2 S Operator training. E 4 System code not Not applicable
applicable (ZZ) y

1 4/22 8.3 F Low oil level on 1A1 RCP motor bot- A 1 Reactor coolant Motors
H
yton bearing. (CB)

2 4/22 4.7 F High turbine bearing vibration. A 1 Steam and power Turbines
conversion (BA)

3 6/27 323.2 S NRC-required modifications of emer- D 1 Electric power Other
gency power supply NSM-1531. Also in- (EE)
spection of 1B1 lower motor bearing.

4 7/10 11.4 F Low MFTP discharge pressure. H 3 Steam and power Pamps
conversion (BE)

5 8/17 11.2 F Bad cord in EHC control system A 1 Steam and power Mechanical
caused a turbine reactor trip on conversion (HA) function units
low EBC oil pressure.

6 8/20 317.5 F Tube leaks in the 1B1 FW heater sad A 3 Steam and power Heat exchangersheater could not be isolated suffi- conversion (HH)
ciently.

. _ _ _ _ _ __.
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DETAILS OF PLAKr OUTAGES FOR OCONEE 1 (contiased)

i

Date h radoa Shutdown System Component
No- Type Description Cause

(1940) (h) method favolved involved

7 9/07 3.8 F High level is moisture separator A 3 Steam and power Valves
drain tanks air line broke allowing conversion (EC)
valve 1HD-59 to fait closed.

8 9/11 83.3 F Control rod No. 8 group 7 stator re- A 1 Reastor (RB) Control rod
placement. drive mechaalsu

i

9 10/08 6.2 F Temporary loss of RSVDC power supply A 3 Steam and power 14rbines
to the turbine LBC control cabinet. conversion (BA)

.,

d

Y
-
4A
EA

i
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OOONEE 2

I. Summary

Description Performance Outanes

Location: Seneca, South Carolina Net electrical energy generated Total No.: 4

Docket No.: 50-270 (MWh): 3,878,808 Forced: 2
Reactor type: PWR Unit availability factor (%): 61.5 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 3,384.6 (38.5%)

(MWe-net): 860 MDC): 51.3 Forced: 112.6 (1.3%)
Commercial operation: 9/09/74 Unit capacity factor (%) (using Scheduled: 3,272.0 (37.2%)
Years operating experience: 7.1 design MWe) 49.8

II. Highlights

Y.Power reductions because of fuel depletion began February 1 and continued until the refueling be- s
gan on March 4. A reactor building leak rate test took over 2 weeks to complete in June. The unit 0
returned to service June 25 and operated at or near full power until a power reduction to 59% was re-
quired on July 29 because one of the three high pressure coolant injection pumps was out of service.
The same high-pressure pump was out of service for more than 72 h again starting December 20.

_
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DETAILS OF PLANT OUTAGES FOR OCOPEE 2

Date hration **# ** T***" *****No. Type Description Canse(1980) (h)
.

method involved involved

! 1 1/30 12.3 F Trip due to error la relay testing G 3 Electric power Relays
| in the 230-kV substation. (EA)

,

1

2a 3/04 1268.9 S Fefueling and pipe kanter/ support C 1 Reactor (RC) Fuel elements
) inspection and modification.

2b 5/01 752.0 S Pipe hanger / support inspections con- D 4 Englasered safety Pipes, fittings
timme per IE Balletin 79--02 and features (SE)
79-14.

2c 6/01 398.3 S Reactor building leak rate test. B 4 Engineered safety Penetrations
features (SD) primary coa-

tainment

2d 6/17 30.1 F Low boros concentration in 2A core D 4 Engiacered safety Not applicable yf100d tank. features (SF) p
tm

2e 6/19 48.4 F Leaking flange on pressuriser code A 4 Reactor coolant Valves **i

relief valve ZRC-68 (CB)

] 2f 6/21 52.1 S Zero power physics test. B 4 System code act Not applicable
applicabla-(ZZ)

23 6/23 6.1 S Power escalation testing. B 4 System code not Not applicable
applicable (ZZ)'

2h 6/23 9.9 S MSIV closure test. B 4 Steam and power Valves
conversion (EA)

21 6/24 5.6 S Power escalation testing. B 4 System code not Not applicable
i applicable (ZZ)

2j 6/24 9.4 S SG 1evel conteel alternative systems B 4 Steam and power Beat exchangers
testing. conversion (B )

e

_ ___ __ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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DETAILS OF PUWT OUTAGES FOR OCONEE 2 (continued)

* ** * a own Ystem ponent
No* Type Description Cause

(1980) (h) method involved involved

,

2k 6/24 18.0 F Leaking flange on pressariser code A 4 Reactor coolant Yalves
relief valve ZRC-68. (CB)

3 9/30 3.8 F Loss of power to tarbine EEC pomps F 3 Steam and power Turbines
when motor control center 21A conversion (BA)
tripped.

4 11/07 669.7 S Regnized modifications per D 1 Systes code not Not applicable
NUREG-0578 and other maintenance, applicable (ZZ)

,

!

Y
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OCONEE 3

I. Summary

Description Performance Outanes
Location: Seneca, South Net electrical energy generated Total No.: 10

Carolina (NWh): 5,217,839 Forced: 8
Docket No.: 50-287 Unit availability factor (%): 73.1 Scheduled: 2,

i Reacter type: PWR Unit capacity factor (using Total hours: 2,366.5 (26.9%)
Nazimum dependable capacity NDC): 69.1 Forced: 765.4 (8.7%)

(NWe-net): 860 Unit capacity factor (%) (using Scheduled: 1,601.1 (18.2%)
Commercial operation: 12/16/74 design NWe): 67.0
Years operating experience: 6.3

:

f| II. Hiahlimhts

NRC-required modifications took nearly 6 weeks in March and April to complete. A steam generator
tube leak required 2.5 weeks to repair in June. Power was at or near full power with the exception of
a few short shutdowns when power was reduced on November 27 to extend core life until the refueling
outage began December 5.

l
,

.

--- - _m_ _m_m - - _ _ _ _ _



___ __ _ _

DETAILS OF PLANT OUTAGES FOR OCONiiE 3

** '' " Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved
|

1 3/14 9.9 F Spurious turbine / generator trip. A 3 Steam and power Turbine s
. conversion (BA)
!

2a 3/15 976.0 S NRC-required modifications. D 4 System code not Not applic6ble
applicable (ZZ)

2b 4/24 89.3 F Leak in pressurizer relief valia A 4 Reactor coolant Valves
flasse. (CB)

2e 4/28 52.4 F Failed controller on decay heat A 4 Resctor coolant Valve operators
removal cooler outlet valve. (CF)

2t 4/30 33.2 F Failure to remove generator bus G 4 Steam and power Generators
ground straps before closing the conversion (EA)
generator field breaker required
investigation of possible bus Ydamages. $

N
3 6/15 437.2 F Tabe leak in SG A (12R 80-10) . A 1 Steam and power Best exchangers

conversion (EB)

4 7/03 3.8 F Feedwater transient while not on H 3 Steam and power Not applicable
line. conversion 015)

5 7/30 5.3 F High level indication on NSRE's. A 3 Steam and power Instrumentation
comersion (EB) and controls

6 7/11 11.7 F Power transient-flax flow in- H 3 Reactor (RB) Fuel elements
balance.

7a 8/15 6.5 F Loss of power to turbine EBC A 3 Electric power Circuit
pumps when NCC-3XA tripped. (EB) closers /

interrupters

7b 8/15 5.6 F Reactor quadrant power tilt caused R 4 Reactor (RC) Control roda
a hold in startup.

>

1

-. - - _ _ _ _ - _ -
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DETAILS OF PLANT OUTAGES FOR 000 NEE 3 (contimmed)

*** *** * **#*** I'*" ****
No. Type Description Cause

(1980) (h) method involved involved

8 9/05 77.7 F Repairs to RPS chamaels A and D A 1 Instramentation Isotramentation
precluded accessary test of other and controls and controls
chamael. (IB)

9 9/08 32.8 F Change oil la 3Al and 3A2 RCPs to G 1 Reactor coolant Pamps
replace wrong oil recently added. (CB)

10 12/05 625.1 S Refueling. C 1 Remotor (RC) Fuel elements

i

-

-
&
te

- . _ _ - _ _ _ _ - _ _
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OYSTER CREEK

I. Summary

Description Performance Outanes

Location: Toms River, New Not electrical energy generated Total No.: 5 -

Jersey (MWh): 1,957,645 Forced: 2
Docket No.: 50-219 Unit availability factor (%): 41.7 Scheduled: 3
Reactor type: BWR Unit capacity factor (using Total hours: 5,120.4 (58.3%)
Maximum dependable capacity MDC): 35.9 Forced: 300.7 (3.4%)

'

(MWe-net): 620 Unit capacity factor (%) (using Scheduled: 4,819.7 (54.9%)
Cornercial operation: 12/23/69 design NWe): 34.3
Years operating experience: 11.3

II. Hinblimhts Y
5'

An extended refueling outage began January 5 and lasted until July 16. Only three shutdows oc-
curred after the outage for scram testing which began on July 16.
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DETAILS OF PLANT OUTAGES F\)R OYSTER CREEK --

i

* I'* Shutdown System ComponentNo. Type Description Cause) method involved involved 4 6
, , ,

1 1/05 4641.0 S Refseling and maintenance. C 1 Remoter (RC) Fuel eleseats .

2 7/16 73.7 S Scree testing of scram diatharge D 2 Re ac tor - (RB) Control aode
volume per IE Balletin 80-1'.

.,
3 8/01 105.0 S Leak in the nitrogen supply to a B r 1 Reactor coolant AcommalatorsMSIV accumulator Is,c d et and re- (CD)

''paired.
.

4 9/18 116.0 F Increasing drywell leak rate. B 1 Systes code not Not applicable
applicab1e. GZ)

5 11/21 184.7 F Pingged 27 leaking tubos in IC3 B 1 Reactor coo'lant Beat exchangers
HP FW hester and repaired seal (G) iweld on fsed check valve hinge
pin, y

w
a
m

t

i

|

|

|
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PALISADES

|
I. Summary

Description Performance Ostanes
Location: South Haven, Michigan Net electrical energy generated Total No.: 8Docket No.: 50-255 (NWh): 2,379,529 Forced: 6

c

Reactor type: PWR Unit availability factor (%): 42.9 Scheduled: 2Maximum dependable capacity Unit capacity factor (using Total hours: 5,016.8 (57.1%)"(MWe-net): 635 MDC): 42.7 Forced: 467.8 (5.3%)
<

Commercial operation: 12/71 Unit capacity factor (%) (using Scheduled: 4,549.0 (51.8%)"Years operating experience: 9.0 design MWe): 33.7
I

II. Ethliahts

Palisades was in a refueling and modification outage until May 24 for inspection and repair of T
w

anchor bolts and performance of IMI-related work. This outage lasted 8.5 months during 1979 and 1980. S
Operations were routine with four outages natil a six-week outage for tu8 ine inspection began October '

31.

" Includes 3,543.5 h in 1980 from continued 9/08/79 shutdown.

.

|

.

'
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DETAILS OF PLANT OUTAGES FOR PALISADES

** *** * "" ''* 'I'''" '*****No. Type Description Cause
(1980) (h) me thod involved favolved

9/08/79 3543.5 S 7MI modi 14 cations nad hauger/ anchor D 4 Ensimaered Shook suppres-
(cont.) bolt inepections per IE Bs11stin safety features sors anJ esp-

79-02. (SE) ports

1 5/28 0.9 S TarHne overspeed trip test. B 1 Steam and power Turbines
conversion (BA)

2 7/02 204.5 F 011 leak on generator seal oil A 2 Electric power Generators
system. (EB)

3 8/26 162.5 P Condensate p op trip. A 1 Steam sad power Pumps
conversion (EE)

4 9/28 16.8 F Short on power supply to turbine A 1 Steam and power Electrical com-
circuitry, conversion (EA) doctors

Y
$ 10/09 27.3 F Severed cables in switchyard. A 3 Electric power Electrical com- M

(EB) doctors @
6 10/31 1004.6 S Turbine inspection. B 1 Steam and power Tarbines

conversion (EA)

7 12/12 35.0 F Outage occurred following restart. E 9 System code not Not applicable
applicable (ZZ)

8 12/23 21.7 F Reheat intercept valves closed. A 3 Steam and power Valves
conversion (EB)
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t

PEACH BOTIUM 2

! I. Summary

Description Performance Outanes

Location: Peach Bottom, Penn- Net electrical energy generated Total No.: 12
sylvania (NWh): 4,343,879 Forced: 6

Docket No.: 50-277 Unit availability factor (%): 51,6 Scheduled: 6
Reactor type: BWR Unit capacity faator (using Total hours: 4,254.0 (4C.4%)"
Maximum dependable capacity MDC): 47.1 Forced: 186.6 (2.1%) >,

! (MWe-not): 1,051 Unit capacity factor (%) (using Scheduled: 4,067.4 (46.3%)"
Commercial operation: 7/05/74 design NWe): 46.4
Years operating experience: 6.9

T
t
s

II. Hiahlimhts

The unit began a power coastdown at the end of January for the March 21 refueling. Refueling and
NRC-required scram testing were completed August 17. Operation was routine- for the remainder of the
year with a few short shutdowns and two power reductions (September 5 and November 22) for control rod
pattern adjustments and sequence changes.

" Includes 200.7 h in 1980 from continued 12/31/79 statdown.

4

4

- _ - . . - - - . - - - _ _ _ _ _ . _ _ _ _ - -
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DETAILS OF PLANT OUTAGES FOR PEAG BOTIDM 2

** ** * * ** 'I' '" E ***No. Type Description Cause0080) (h) method involved involved

12/31/79 200.7 S Core spray valve test at in11 flow. B 4 Reactor coolant Yelves(cont.) (CJ)

1 1/09 22.2 F Low remator level scram due te ve- A 3 Reactor coolant Instracontation
actor in11 power trip sechanism pal- (CR) and controls
function.

2 1/10 217.1 S Check-valve leaks in automatic depres- B 1 Engineered Valves
surizatfor. system air supply (LER 80- safety features
02). (SF)

3 2/07 5.8 S Turbine stop valve repair. B 1 Steam and power Valves
conversion (EA)

4 3/08 104.1 S Repair nf recirculation pump seal and d 2 Feactor coolant Pumps
minienn flow valve of RHR. (G) Y

U5 3/21 3482.7 S Refrellas. C 2 Reactor (RC) Fuel elements N

6a 3/13 25.2 S Manual scram test of scram discharge D 2 Instrumentation Accumulators
volume per IE Bulletin 80-17. and controls (IC)

6b 8/14 21.8 S Automatic scram test of scram dis- D 3 Instrumentation Accuaulators
charge vo'inne per IE Pelletin 80-17. and controls (IC)

6c 8/15 44.1 F Recombiner loop seal modification. A 4 Steam and power Tarbines
conversion (EA)

7 11/05 12.6 F EHC control valve leak. A 1 Steam and power Velves
conversion (HA)

8 11/14 45.3 F FW 1eak at HPCI testable check valve. A 3 Engineered Yalves
safety features
(SD)

9 11/17 26.4 F APRM high-flax scram due to 2A recir- A J Instrumentation Instrumentation
colation flow control system fallare. and controla (IA) and controla

-____ _ _ --_ - _________
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DETAILS OF PLANT OtrTAGES FOR PEACH BOTION 2 (continued)

Date Duration Shutdorn System Component
No. DPe Description Cause

(1980) (h) method involved involved

10 12/27 10.0 S EHC oil leaks on Nos. 1 and 2 tur- A 1 Steam and poner Valves

bine control valves. conversion (EA)

11 12/28 40.7 F High level in D moisture separator A 3 Reactor coolant Valves
drain tank. (CC)

12 12/30 2.3 F Insufficient condenser vacsam due A 1 Reactcr coolant Other
to outage of 2B and 2C circulating (CH)
water pumps for breaker calibration.

1

Y
-
4
(d

.
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PEACH BOTION 3 I

i-
I. Sunnary

Description Performance Outanes
Location: Peach Bottom, Penn- Net electrical energy generated Total No.: 14
sylvania (NWh): 7,233,843 Forced: 7

Docket No.: 30-278 Unit availability fector (%): 80.7 Scheduled: 7
Reactor type: BWR Unit capacity factor (using Total hours: 1,691.0 (19.3%)
Nazimum dependable capacity NDC): 79.6 Forced: 874.7 (10.0%)(NWe net): 1.035 Unit capacity factor (%) (using Scheduled: 816.3 (9.3%)
Commercial operation: 12/23/74 design NW:): 77.3
Years operating experience: 6.3

II. Hiahlimhts y
UPeach Botton 3 achieved 80.7% availability and 79.6 and 77.3% NDC and DER capacity factors, re- ta

spectively. No refueling was performed in 1980. Load reductions for rod pattern adjustments occurred
on February 2, March 17, Nay 17, Jose 16, and December 27. The 3B reactor coolant pump seal was re-
placed on January 29, May 3, and again on May 22, accounting for 31 d (44%) of the total 1988 downtime.

a

_ _ _



DETAILS OF PLANT OUTAGES FOR PEACH BOT 70M 3

*** ** * Shutdown System Component
No* Type Description Cause

(1980) (h) method involved involved

1 1/12 148.5 S Check valve leaks in automatic de- B 1 Engineered safety Valves
pressurization system air supply. features (SF)
Tube repairs to 2B FW heater.

2 1/29 189.7 S RCP 3B seal repiscenent. B 3 Reactor coolant Pumps
(CD)

3 3/05 169.6 F NSIVs drift closed after a loss of A 3 Electric poner Citenit
offsite power. (EA) closure /

interrupters

4 3/13 91.7 S FW 1eak from RCIC injection check B 2 Steam and power Valves
valve. conversion (RA)

5 5/03 265.2 F RCP 3B seal replacement. A 1 Reactor coolant Pumps
(CB) y

ha
6 5/22 285.9 F RCP 3B seal replacement. A 1 Reactor coolant Pumps y

(CB)

7 8/04 17.5 F Low EHC pressure during stop valve B 3 Steam and power Nechanical
i testing. conversion (EA) function merits

8 8/08 15.8 S Manual scram test of scram dis- D 2 Reactor (RB) Control rods
charge volume per IE Bulletin
80-17.

9 8/09 10.2 S Automatic scram test of scram dis- D 3 Reactor (RB) Control rods
charge volume pe: IE Bulletin 80-17.

10 8/10 9.6 F APRM high flux. H 3 Reactor (RB) Instrumentation
en" controls

i

11 8/15 113.1 S Repair of valve operator drive B 3 Rac - s ocI:rt 'sives
sleeve in LPCI injection valve (CF,

(LER 80-19).

12 10/19 247.3 S Replace transformer 3A. B 1 - . w. ~ ;- . - - -

c.

- - .-



- ______ - _ - - - _ - _ _ _ - _ _ _ - - - _ _ - - -__ -_

DETAILS OF PLANT OUTAGES FOR PEACH BorION 3 (continued)

Shutdown System Component*** ** *
No. Type Description Cause

(1980) (h) method involved involved

13a 10/30 13.6 F Generator power Icad unbalance G 3 Steam and power Instrumentation
projection. conversion (HA) and controls

13b 10/31 0.5 F Failure to completely remove B 9 Steam and power Instrassenta tion
blocking of electric power in- conversion (HA) and controls
strument associated with outage
10/19/80.

14 12/17 112.8 F Reactor feed pump trip caused by A 3 Reactor coolant Other

pressure transient in condensate (CE)
system. Ontage was extended to
repair scram discharge volume con-
tinuous water level monitoring

system.

Y
-
4
4
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PILGRIM 1 -

I. Summaryi

Descrintion Performance Outanes,
Location: Plymouth, Massa- Net electrical energy generated Total No.: 10
chasetts (MWh): 3,044,484 Forced: 7

Docket No.: 50-293 Unit availability factor (%): 564 Scheduled: 3
Reactor type: BWR Unit capacity factor (using Total hours: 3,829.6 (43.6%)
Maximum dependable capacity MDC): 51.7 Forced: 469.6 (5.3%)

J (MWe-not): 670 Unit capacity factor (%) (using Scheduled: 3,360.0 (38.3%)
Commercial operation: 12/72 design MWe): 52.9
Years operating experience: 8.5

.

II. Himhlimhts Y
URefueling lasted from January 5 until May 19. Otherwise, operation was routine, with nine brief *

outages for equipment failures and NRC-required scram testing. High nitrogen pressure caused a safety
relief valve to close twice in October resulting in shutdowns.

|

>



_ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - . . _ _ ___ _ _ . .

DETAILS OF PLANT OUTAGES FC1 PILORIM 1

** * * 8 **# ** I'*" ****No* Type Description Cause(1980) (h) method involved involvee

1 1/05 3256.6 S Refueling. C 2 Reactor (RC) Fuel elements

2 5/19 26.1 F Reactor scram on low RCS level due A 3 Steam and power Meehanical
to erratic operation of turbine conversion (BA) fasotion amits
speed control (IER 80-26).

3 6/08 17.7 F Low vacuum during condenses back- H 3 Steam and power Eset exchangers
wash, conversion (EC) (condenser)

4 7/25 53.7 5 Scram to test scram discharge volume D 2 Reactor (RB) Control rode
per IE Bulletin 80-17.

5 8/01 57.4 . F High ccaductivity in reactor water A 2 Steam and power Deatneralisera
due to loose lateral in domineral- conversion (30)
iser (LER 80-43). y

ha
6 8/30 49.7 S 2ereir tube leak in 4th point A 2 Reactor coolant Best exchsagers $

beater. (CE)

7 10/01 118.6 F Air bubble in FW system caused high A 3 Instrumentation lastrumentation
j radiation trip. Moaltor trip was and controla and controls
'

set too low. (IA)

8 10/07 33.3 F High altrogen prassure to SRV caused A 1 Engineered Valves
SRV to lift. Prassure reduced (IER safety features
80-69). (SF)

9 10/31 20.8 F High nitrogen pressure to SRV caused A 1 Engineered Valves
SRV to lift. Pressure reduced (LER safety features
80-80). (SF)

j 10 11/06 195 .7 F B recirculation pump discharge A 1 Reactor coolant Valves
NOV-202~5B packing leak. (CB)

.

i

i
t
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POINT BEACH 1

'

I. Ssnaary

Description Performance OntanesI

: Location: Two Creeks, Wisconsin Not electrical energy generated Total No.: 6'

Docket No.: 50-266 (NWh): 2,477,108 Forced: 4Reactor type: PWR Unit availability factor (%): 78.6 Scheduled: 2; Maximum dependable capacity Unit capacity factor (using Total hours: 2,041.1 (23.2%)
'

(NWe-net): 495 MDC): 57.0 Forced: 42.3 (0.5%)Commercial operation: 12/21/70 Unit capacity factor (%) (using Scheduled: 1,998.8 (22.7%)Years operating experience: 10.2 design MWe): 56.7

II. Hiahliahts

YSteam generator problems were investigated and repairs made during the outages that began on Feb- g
raary 28 and July 26 which accounted for over 7 weeks of downtime, or 97% of the downtime excInding the N
November 29 refueling outage. Power was restricted to 79% in January and February and 76% after the
unit returned on-line on April 6 to reduce steam generator tube corrosion. Refueling was completed
December 30. 4

.

_ _ _ _ _ _ _ _ _ _____
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|

|

DETAILS OF PLANT OUTAGES FOR POINT BEACE 1

Date Duration Shutdows System Component
Ns. Type Description Cause

(1980) (h) method involved involved

1 2/28 891.5 S SG tube leak shocks, eddy current D 1 Steam and power Best exchangers
inspection, explosive tube plugging, conversica (EB) (steam gener-
tube pulling, weld repair, sad hy- ator)
drostatic leak testing.

2 6/11 2-2 F Steam flow /feedwater flow mismatch G 3 Electric power Generators.

initiated by removal of vital bus (EC)
supply inverter from service and a
communications mizup (12R 80-07).

3 7/24 1.4 F High differential pressure across I 1 Steka and power Filters
circulating water screens caused conversion (RF)
by buildup of all wires that
entered the intake crib. jf

>*

4 7/26 349.7 S As regnested by NRC confirmatory D 1 Steam sad power Best exchangers $$
order of 11/30/79, the sait was conversion (EB)
taken off line for 90 day steam

,

generator testing (LER 80-09).

5 11/26 6.6 F Low SG 1evel and steam flow / feed A 3 Steam and power Pipes, fittings
flow mismatch due to closure of conversion (EE)
the asis feed regulator valve
when its air line broke due to
excessive vibrations la FW sys-

tom.

6a 11/26 32.1 F Low SG 1evel and steam flow / feed A 3 Steam and power Pipes, fittings
flow mismatch due to closure of conversion (RE)
the mala feed regulator valve

*
when its air line broke due to
excessive vibrations la FW sys-

e tom.

6b 11/29 757.6 S Refse11as. C 4 Reactor (RC) Fuel elements
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POINT BEACH 2

I. Summary

|
Description Performance Outamos

; Location: Two Creeks, Wisconsin Net electrical energy generated Total No.: 6

| Docket No.: 50-301 (MWh): 3,588,294 Forced: 3
Reactor type: PT2 Unit availability factor (%): 86.4 Scheduled: 3

'

Maximum dependable capacity Unit capacity factor (using Total hours: 870.8 (9.9%)
(MWe-net): 495 MDC): 82.5 Forced: 571.9 (4.2%)

Commercial operatics: 10/01/72 Un't capacity factor (%) (using Scheduled: 498.9 (5.7%)
Years operating experience: 8.4 design MWe): 82.2

;

II. Hiahlimhts
9w

After the outager for steam generator tube testing and repairs starting on February 28 and for 3
refueling starting on April 11, Point Beach 2 operated routinely for the remainder of the year except
for a few brief shutdowns. Unit availability was 86.4%.

.



_ _ .

DETAILS OF PLANT OUTAGES FOR POINT BEACH 2

*** #** *No* Type Description Cause I **#''' T**** ****(1980) (h) method involved involved

1 2/28 351.6 F SG tube leakage of 1423 sal /d re- A 1 Steam and power Beat exchangersquired shutdown for eddy current conversion (B )testing and plugging of leaking and
defective tubes (LER 80-02).

2 4/11 470.4 S Refuellas and inspection of turbine C 1 Reactor (RC) Fuel elements'

rotors for crack indications.
3 5/23 2.6 S Turbine overspeed trip testing. B 1 Steam and power Tarbines

conversion (EA)
4 9/12 10.2 F Failed CRDM power supply caused a A 3 Instrumertation Instrumentation

group of rods to drop. and controls and controls
(IF)

5 11/01 25.9 S Numerons secondary system repairs. B 1 Steam and power Other "

conversion (B)
6 11/18 10.1 F SI pump 2P15A foand to have broken A 1 Engineered Pumpe

keys holding the coupling of both safety features
the motor and the pump (12R 80-10). (SF)

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



B-187

R i;
't

I j 8
o

Y>

N
4 I,

t
~-

_ >$
O

_ '
>

t
s

' t3
___ _ _ _ . - - L_

[ b
b Lj
E i)

a
8
:

L, E
e

. i',

5
5

\ b
>

"

8 -> 0;
lt! ]E

Ei
i

< r-

-
,

h a

a o
<$

|, *

e
d

888888?883 888888 88
- -- w

A113UdH3 31800N3d3') WilWlXUW 1hJ3W3d

. - . . _ , , _ -
_ - . . . _ .



i

PRAIRIE ISLAND 1

I. Juanary

Description Performance Outanes
Location: Goodhue, Minnesota Net electrical energy generated Total No.: 5
Docket No.: 50-282 (MWh): 3,106,355 Forced: 2

; Reactor type: PWR Unit availability factor (%): 78.2 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 1,916.9 (21.8%)

(MWe-net): 503 MDC): 70.3 Forced: 184.1 (2.1%)
Commercial operation: 12/16/73 Unit capacity factor (%) (using Scheduled: 1,732.8 (19.7%)
Years operating experience: 7.1 design NWe): 66.7

II. Hiahliahts

?
The unit experienced only five outages in 1980, including a refueling between August 31 and Octo- Eber 26. Steam generator tube inspection and tube plugging required 20 d in July. "

,

e

b

_ _ _ _



DETAILS OF PLANT OUTAGES FOR PRAIRIE ISLAND 1

*** *** * * #'*No* Type Description Cause I* '" "E#***
(1980) (h) method favolved lavolved

1 2/23 136.2 S No. 11 RCP No. 2 seal repair. B 1 Reactor coolant Pumps
(CB)

2 7/01 176.0 F Increasing SG tube leakage, one tube A 2 Steam and power Beat eschangers
'

in No. 12 56 plugged (LER 80-18). conversion (55)

3 7/08 293.1 S Routine eddy current examination of B 2 Steam and power Heat onchangers
SG tubes. conversion (hB)

4a 8/31 1288.0 S Refueling. C 2 Reactor (RC) Fuel elements

4b 10/24 15.5 S Thrbine overspeed test and generator B Steam sad power Thrbines
short circuit test. conversion (RA)

5 11/11 8.1 F Spurious SI while perforslag safe- G 3 Instrumentation Instrumentation j8
guards logic test. and controls and controls >*

(IA) O!

.
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PRAIRIE ISLAND 2

I. Summary

Description Performann Outanes

Location: Goodhee, Minnesota Ket electrical energy generated Total No.: 12

Docket No.: 50-306 (MWh): 3,467,271 Forced: 6'

Reactor type: Fwl Unit availability factor (%): 81.6 Scheduled: 6
;

| Maximum dependable capacity Unit capacity factor (using Total hours: 1,614.2 (18.4%)
' (MWe-net): 500 imC): 79.0 Forced: 45.0 (0.5%)

Cammercial operation: 12/21/74 Unit capacity factor (%) (using Scheduled: 1,569.2 (17.9%)

Years operating experience: 6.0 design MWe): 74.5
i

II. Hiahlimhts
T

|
As many scheduled outages (six ) were reported at Prairie Island 2 as forced outages. Scheduled 5

"
outages occurred on January 2 for refneling, February 20 at the completion of refueling for a turbine
overspeed trip test, April 11 for repair of the turbine oil system, May 19 for reactor coolant pump
seal repair, May 29 and June 4 for transformer maintenance, and September 4 for inspection of steen
generator support bolts. H e unit avaflability was 81.6%.



!

DETAILS OF PLANT OUTAGES FOR PRAIRIE ISLAND 2

1

** * * * *** I* ** ***No. Type Description Cause(1980) (h) method involved involved

1 1/02 1148.1 S Refueling. C 2 Reactor (RC) Fuel elements

2 2/20 12.0 S Turbine overspeed rss mad generator B 1 Steam and power Not applica' le. b
short-circuit test. conversion (RA)

3 2/21 7.9 F Turbine steam leak repair. A 1 Steam and power Pipes, fittings
conversion (BA)

4 2/25 2.6 F Packing in FW resciating valve A 1 Steam and pows Valves
replaced. conversion (ER)

s

5 4/11 48.0 S Espair turbine oil system. A 1 Steam sad powar Turbines
conversion (MA)

6 5/19 95.8 S Repair No. 2 sesi on No. 22 RCP. A 1 Esector coolan* Pamps y
(CB) p

w
"7 5/29 2.0 F Remove 2M transformer from service. B 1 Electric power Transformers

(EG)

8 6/04 49.2 S Retura 2M transformer to service and B 3 Electric power Traseformers
perform maintenance on turbine oil (BG)
system.

,

9 6/06 3.6 F Manual turbine. trip due to high H 1 Steam and power Turbines
vibration. converslom (EA)

10 7/15 11.4 F Two sources of offsite power lost E 3 Electric power Not applicable
during electrical storm (12180-20). (EA)

11 9/04 216.1 S SG support bolt inspection (IER 80-- B 2 Steam a7d power Shock suppres-
25). Also, sait 1 SG bolts were conversion (B) sors and esp-
inspected, sad all were replaced. port

12 10/20 17.5 F Construction person accidentally G 2 Steam and pow.r Circuit
bumped the trip switch for the converaion (EA) alosure/futer-
breaker supplying power to the tar- rupts
bine EBC pumps, and turbine con-

t trol valves drifted closed.

|

|

. . _

|
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QUAD CITIES 1

I. Man
Descriptica Perfornance Outanes

Location: Cordova, Illinois Net electrical encegy generated Total No.: 7Docket No.: 50-254 (WWh): 3,441,743 Forced: 7
Reactor type: BWR Unit availability factor (%); 66.5 Scheduled: 0
Maxinum dependable capacity Unit capacity factor (using Total hours: 2,491.1 (33.5%)(NWe-neti: 769 EC): 51.0 itorced: 191.8 (2.2%)
Commercial operation: 2/18/73 Unit capacity factor (%) (using - Scheduled: 2,749.3 (31.3%)"
Years operating experience: 8.7 design NWe): 49.7

|

II. Hiahliahts
. y

w
Refueling began August 33 following a fail we of an electromagnetic relief vaine to seat. Load I

reductions occurred on January 26 and March 12 to change the condensate domineralizers, February 2 to
check condenser tube leaks, February 24 for contru~ rod acquence exchange, and March 2 and 12 for con-
trol rod pattern changes.

"The July 7 scram testing and August 31 refueling hours are incinded here.

___________________________ _-



DETAILS OF PLANT OUTAGES FOR QUAD CITIES 1

** *** * * '* 'I' ** **#****
No. Tyre Description Cause

(1980) (h) method involved involved

1 5/11 12.2 F IB recirculation motor - generator A 1 Reactor coolant Circuit
breaker replacement. (CB) closures /intse-

rupters

2 6/20 35.6 F Low mala condenser vacuna. A 3 Steam and power Beat exchangers

conversion (EC)

3a 7/03 64.0 F Leak on feedwater check valve. A 1 Reactor coolant Valves

(CE)

3b 7/03 66.2 S Scram test of eoram discharge volume D 2 Reactor (RB) Control rods

per IE Bulletin 80-17.

4a 8/31 0.0 F Electromagnetic relief valve failed A 2 Reactor coe?amt Valves
to seat. Generator taken of f-line (CB) 38
to bogia scheduled refueling (LEE ||
80-20). tn

4b 8/31 2683.1 S Refueling. C 4 Reactor (RC) Fuel elements

5 12/20 4.7 F High vibration turbine trip. A 3 Steam and sectr Turbines
conversion (RA)

6 12/25 36.1 F Aversgo power range monitor hi-hi A 3 Reactor coolant Not applicable

trip due to recirculation pump (CB)
transient.

7 12/30 9.2 F Spurious reactor vessel low water A 3 Instrumentation Instrumentation
level signal. and controls sto controls

(IA)
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QUAD CITIES 2

I. Summary

Description Performanco Ontaaes
.

| Location: Cordova, Illinois Net electrical energy generated Total No.: 13

| Dor ket No. : 50-265 (MWh): 3,614,427 Forced: 11
Reactor type: BWR Unit availability factor (%): 62.5 Scheduled.: 2

Maximum dependable capacity Unit capacity factor (using Total hours: 3,297.6 (37.5%)"
(MWe-not): 769 MDC): 53.5 Forced: 496.6 (5.7%)

Cornercial operation: 3/10/73 Unit capacity factor (%) (using Scheduled: 2,801.0 (31.C%)"
Years operating experience: 8.6 design NWe): 52.2

II. Hig.h.1_ i tht s
T .

'

Quad Cities 2 resumed power operations April 21 after being down for refueling since November 0
"1979. Operation was routine for the remainder of the year. On November 16 a shutdown was initiated

because of simultaneous malfunctions in the RCIC and HPCI systems; load was reduced to 360 MWe only.
Two automatic scrams occurred in December because of closure of a main steam isolation valve caused by

a spurious main steam line high flow signal.

" Including 2,665.8 h in 1980 from continued 11/25/79 outage.

- _ _ _ _ _ _ _ _ _ - _ -



DETAILS OF PLANT OUTAG"S FOR QUAD CITIES 2

*** "#' * ** ** #'*** **'*****No* 7ype Description Cause(1980) (h) method involved involved

11/25/79 2665.8 S Refueling. C 4 Reactor (RC) Fuel elements
(cont.)

1 4/20 39.4 F Repair 3C electromatic relief valve A 1 Reactor coolant Valves
(IER 80-11) . (CC)

2 4/22 78.1 F Repair pressure suppression chamber A 1 Engineered Vessels, pres-
vacuum breakers. safety features sure

(SE)

3 $/01 12.9 F Low P.CS level due to 2B FW ressla- A 3 Reactor coolant Yalves
tion valve f allare in closed mode. (CE)

4 5/17 66.6 F Nain condenser tube leak repair. B 1 Steam skd power Best exchanger
conversion (EC) l'

km

5 6/29 24.8 F Steam leak on turbine control valve. A 1 Steam and power Valves os
conversion (RA)

6 7/12 28.4 S Scram testing of scram discharge D 2 Reactor (RB) Control rods
volume per IE Balletin 80-17.

1

7 10/05 21.1 F Fire caused by oil leaking from I 2 Xaactor coolant Valves
speed adjusting valve on NSIV tad (CD)
flashias to fire when contacting
hot valve body.

8 10/17 106.8 S Battery tests and miscellaneous B 1 Electric power Betteries and
maintenance items. (EC) changers

.

9 11/02 15.9 F Average power range monitor high G 3 Electric power Motors ,

flax due to recirculation pump (EB)
{motor generator set speed tran-

sient.

10 11/03 91.1 F Leaking r4 circulation suction valve. A 1 Reactor coolent Yalves
(C3)

|

_ _ _ _ _ _ _ _______ __ -
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a

DETAILS OF PLANT OUTAGES FOR QUAD CITIES 2 (continued)

utdown System Component** ** *
No. Ty;* Description Cause

(1980) (h) method involved involved

11 11/22 22.4 F Leating reoirculation auction valve. A 1 Reactor coolant Valves
(CB)

12 12/03 108.9 F Spurious main stema line high flow A 3 Instrumentation Instrumentation

signal caused MSIV closure. and controls and controls

(IA)

13 12/11 15.4 F Sparlons main steam lias low pres- A 3 Instrementation Instrumentation

sure signal caused 'JSIV closure. and controls and controls

(IA)

T
-
W
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RANCHO SECO

I. Summary

Description Performance Ontares >

Location: Sacramento, California Net electrical energy generated Total No.: 7
Docket No.: 50-312 (NWh): 4,415,236 Forced: 5
Reactor type: PWR Unit availability factor (%): 60.4 Scheduled: 2
Maximum dependable capacity Unit capacity factor (using Total hours: 3,479.7 (39.6%)

(NWe-net): 873 MDC): 57.6 Forced: 606.7 (6.9%)
Commercial operation: 4/17/75 Unit capacity factor (%) (using Scheduled: 2,873.0 (32.7%)
Years operating experience: 6.2 design NWe): 54.8

'

II. Highlights

TRefueling commenced after the unit was shut down on January 12 due to a pressurizer spray valve w
leak and was completed on May 12. Turbine thrust bearing repair required over 3 weeks in August and S
September to complete. Otherwise, operations were routine.



DETAILS OF FIJMr OUTAGES FOR RANCHO SE(Xe

** *** * Sbutdows System ComponentNo. Type Description Cause(1980) (h) method involved involved

-

1 1/05 15.7 S Analyses by A/E identified support D 1 Reactor coolant Shock esppres-
HPCI and RER common header with (CF) sors and support
safety factor (2 (12R 80-02).

2a 1/12 29.4 F Pressurizer spray valve leaks (IER A 2 Reactor coolant Valves
80-04). (CB)

2b 1/14 2856.0 S Refueling. C 4 Reactor (RC) Fuel elements

3 5/14 1.3 S Turbine trip testing. B 1 Steam and power Turbines
conversion (BA)

4 5/29 27.4 F Low ERC oil pressure. A 1 Steam and power Motors
conversion (BA)

T5 5/30 7.6 F Loss of condenser vacuum due to A 3 Tlectric power Pumps 9
electrical problem with main cir- (EB) 0

9culating water pumps.

6 8/12 531.7 F Damaged tuttine thrust bearing. A 3 Steam and power Turbines
conversion (BA)

7 10/28 10.6 F FT flow imbalance due to loss of A 3 Anziliary process Air dryers
instrument air pressure. (PA)

- - _ - _ _ _ _ _ _ _ _ __ _ - _ - _ -_ - ____
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ROBINSON 2

I. Summary

Description Performance Outanes
Location: Hartsville, South Net electrical energy generated Total No.: 17
Carolina (MWh): 3,211,350 Forced: 15Docket No.: 50-261 Unit availability factor (%): 62.2 Scheduled: 2Reactor type: PWR Unit capacity factor (using Total hours: 3,316.2 (37.8%)'

Maximum dependable capacity MDC): 55.0 Forced: 1,463.3 (16.7%)(MWe not): 665 Unit ospacity factor (%) (using Scheduled: 1,852.9 (21.1%)Commercial operation: 3/07/71 design MWe): 52.2
Years operating experience: 10.3

II. Hiahlimhts4

'

Yuj Robinson 2 experienced a short power reduction on February 19 for condenser tube leak repairs and Ei

three shutdowns on March 14, April 13, and July 7 for steam generator tube leak repairs. Ihe outages
{ for steam generator tube repair and plugging accounted for 68% of the total forced downtime at Robinson
) in 1980. Refueling took 11 weeks beginning August 8 and concluding October 25. A 2-week outage begin-

ning at the end of November was necessary because of problems with an auxiliary pressurizer spray
valve, the nuclear instrumentation system, a control rod, and the charging system.

i

1

4

i

- - . _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - - _ _ - _ - -
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DETAILS OF PLANT OUTAGES FOR ROBINSON 2

** ** * Shutdosn System ComponentNo. Type Description Cause(1980) (h) method involved involved

1 3/14 321.5 F SG tube leak test and repair. B 1 Steam and powne Beat exchangers
conversion (PJm) (steam genera-

tor)

2 4/13 448.2 F Seal failure in RCP. Also, 100% A 1 Reacter coolant Pumps
eddy current testing in all 3 SGs (CB)
led to 149 tubes being plugged in
B SG.

3 5/17 14.0 F Radial tilt limit of 1.02 exceeded A 1 Instrumentation Instrumentation
wh!!e reducing power. With N-42 and controls and controls
inoperable due to a failed detec- (IA)
tor, trip setpoints could not be
reset with the reactor criticrl.
Detector replaced (12R 80-13) .

Y
4 5/22 2.7 F I and C technicians shorted-out H 3 Reactor coolant Instrumentation $

RCP bearing temperature recorder. (CB) and controls u

5 6/10 2.4 F High pressurizer pressure due to a A 3 Steam and power Circuit
defective contact (relay 1521) which conversion (BA) closures /

| caused the turbine governor and in- interrupters
i tercept valv.s to close.

6 6/10 4.9 F Unit was separated from the system A 1 Steam and power Pumps
as condenser vacuum continued to conversion (EC)
drop; a condenser vacuum pump was
inoperable due to a motor ground
and B pump lost seal water flow.

7 7/07 224.9 F SG a tube leaking at 0.32 spa; A 1 Steam and power Heat exchangers
tube plugged. converstor, (HB) (steam genera-

tor)

8 8/08 1850.6 S Refueling and maintenance. C 1 Reactor (RC) Fuel elements

9 10/25 2.3 S Turbine overspeed trip test. B 1 Steam and power Turbine
conversion (BA),

s



DETAILS OF PLANT OUTAGES FOR ROBINSON 2 (continued)

**" "'" * ** #'* I'**" **'****No* Type Description Cause(1980) (h) method involved involved

10 10/25 3.5 F Generator grounding strap recom- B 1 Steam and power Gomerators
nected. conversion (RA)

11 10/25 7.2 F Steam flow /FW flow mismatch and 30% A 3 Steam and power Valvos
SG 1evel. conversion (EE)

12 10/26 3.4 F SG k hish-high level due to B FW A 3 Steam sad power Valves
retslator valve swinging open. conversien (RE)
Valve was stroked and lubricated.

13 11/02 8.0 F Feed flow / steam flow mismatch das A 3 Steam and power Valves
to FW regulator valve, conversica (BE)

14 11/07 6.7 F Loss of condensate and FW pumps G 3 Steam and power Instrumentation
when hotwell level switch was conversion (BC) and controls

::bn...d.
o15 11/15 18.6 F Balance turbine and B RCP. B 1 Steam and power Turbines ON

conversions (EA)

16 11/27 356.7 F Repair CVC-311 packing leak in A 1 Anziliary pro- Valves
anziliary pressarizer spray valve. cess (PC)
Problems with the nuclear instra-
mentation system, a control rod,
and the chstging system extended
this outage (LER 80-28).

,

17 12/12 40.6 r Repair RHR-750 packing Icak (LER A 1 Reactor coolant Yalves
80-29). (CF)

l

i
|

l
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SAI,EM 1

I. Summary

Descriotion Performance Outanesi

Location: Salem, New Jersey Net electrical energy generated Total No.: 14
Docket No.: 50-272 (MWh): 5,684,483 Forced: 11
Reactor type: PWR Unit availability factor (%): 69.2 Scheduled: 3
Maximum dependable capacity Unit capacity factor (using Total hours: 2,705.9 (30.8%)
(MWo-net): 1,079 MDC): 60.0 Forced: 363.8 (4.1%);

Commercial operation: 6/30/77 Unit capacity factor (%) (using Scheduled: 2,342.1 (26.7%)
-

Years operating experience: 4.0 design MWe): 59.4,

:

,

II. Himhlimbts

Y
Power escalation testing continued from 1979 maintenance outage until January 26. Power reduc- $

tions were necessary to clean suction strainers of condensate pumps from January through May, to clean "

condenser water boxes in February and March, to repair traveling screens in July, and to accommodate
fuel depletion in August and September. Refueling commenced September 19 and the unit returned on-line
December 26.

i

f

4

,

m_ __ _ _ _ ___ _
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DETAILS OF PLANT OUTAGES FOR SALEM 1
,

*** #' * ** ** 'I'*** **E#'''No. Type Description Cause(1980) (h) method favolved involved

1 1/14 37.1 F Spurious noise spihe on power range A 3 Reactor (RB) Not applicable
channel N-43 while N-44 was in test.

2 1/23 25.2 F Loss of auxiliary transformer. A 3 Electric power Transformers
(EG)

3 2/14 60.0 F SG low-level and low-flow due to A 3 Steam and power Mechanical
failure of valve positioner, conversion (EE) function units

4 2/26 67.4 F Loss of stator water cooling to the A 3 Steam and power Instrumentation
generator due to switch failure, conversion (BA) and controls

5 5/23 31.6 F SG FW control malfunction. A 3 Steam and power Yalve operators
conversion (HR)

6a 6/08 29.2 F SG channel preserwe control failure A 3 Steam and power Instrumentation
due to lightning (LER 80-31). conversion (BE) sad controls o

e
6b 6/09 39.4 F Repair No. 11 fan coil unit. A 4 Other auxiliary Blowers

(AA)

7 6/12 4.8 F Technician error during functional H 3 Instrumentation Instrumentation
test of N-43 - instrumentation and controls and controls
channel. (IA)

8 6/13 8.9 F 1A vital 4160 volt bus trip. H 3 Electric power Circuit
(EB) c'oeures/ inter-

rupters

9 6/14 5.4 F Low SG 1evel due to MFWP trip. A 3 Steam and power Peups
conversion (HB)

10 9/10 18.0 F SG No. 12 low level due to loss A 3 Steam and power Valve
of control air to valve 12BF19. conversion (HB) operators

11 9/12 36.8 F Water in turbine lobe oil. H 2 Auxiliary pro- Turbines
cess (PA)

12a 9/19 1905.3 S Refueling. C 1 Reactor (RC) Fuel elements

, _ _ ___



DETAILS OF PLANT OUTAGES FOR SALEX 1 (contianed)

Date Duration Shutdova System CompomaatW. e ption Cause
(1930) (h) method involved involved

12h 12/03 416.7 5 NRC requirement for modifications D 4 System code act Not applicable
to the plaats, building reinforce- applicable (ZZ)
seat, and SG testing. i

13 12/26 10.5 S SG testing. B 3 Steam and power Beat exchangers
conversica (EB) (steam genera-

tor)
14 12/27 9.6 S Tarbine overspeed testias. B 3 Steam sad power Tarbines

conversion (BA)

Yw
M
C

- -,
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SAN ONOFRE 1

1. Summary

Description Performance Outanes
Location: San Clone: te, Cali- Net electrical energy generated Total No.: 5
fornia (NWh): '816,676 Forced: 3

Docket No.: 50-206 Unit availability factor (%): 22.3 Scheduled: 2
Reactor type: PWR Unit capacity factor (using Total hours: 6,122.4 (69.7%)

.

.,

Maximum dependable capacity MDC): 21.3 Forced: 3,509.6 (40.0%) *

(NWe-net): 436 Unit capacity factor (%) (using Scheduled: 2,612.8 (29.7%)
Commercial operation: 1/01/68 design MWe): 21.3
Years operating experience: 13.5

II. Hiahlimhts

Y
'INI-related modifications required being shut down 2 weeks starting January 26. Several power U

reductions were necessary in February and March to clean condenser water boxes. Refueling occurred "

between April 9 and July 11 at which time the outage was continued through the remainder of the year
for steam generator tube repair.

!

!

|

I

- --_
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DETAILS OF PLANT OUTAGES FOR SAN ONOFRE 1

** ** I' '' "I ******* *** *
No. Type Description Cause

(1980) (h) method involved involved

1 1/16 37.8 F SF/FFM due to construction worker G 3 Steam and power Relays
who accidentally struck the closing conversion (BE)
cirrnit control relay to MFTP nor-
mal discharge valve (LER 80-02).

2 1/26 372.1 S TMI-related modifications. D 1 Other (II) Other

3 2/12 8.0 F Governor control oil system repair. A 1 Steam and power Turbines
co.wcrsion (BA)

4 3/06 10.8 F Raptured pressure relief tank dia- A 1 Reactor coolant Vessels pres-

phrasa due to overfilling (80-11). (CJ) sure

5a 4/09 2240.7 S Refueling and maintenance. C 1 Reactor (RC) Fuel elements
Y

6 7/12 3453.0 F SG tube repair (I R 80-14). B 4 Steam and power Heat exchangers N

conversion (HB) (steam genera- U
tor)

4
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ST. LUCIE 1

I. Summary

Descriotion _ Performance Outanes

Location: Ft. Pierce, Florida Not electrical energy generated Total No.: 12

Docket No.: 50-335 (MWh): 5,199,590 Forced: 6

Reactor type: PWR Unit availability factor (%): 77.5 Scheduled: 6

Maximum dependable capacity Unit capacity factor (using Total hours: 1,979.5 (22.5%)

(MWe-not): 777 MDC): 76.2 Forced: 501.5 (5.7%)
Commercial operation: 12/21/76 Unit capacity factor (%) (using Scheduled: 1,478.0 (16.8%)

Years operating experience: 4.7 design MWe): 73.8

II. Hiahlinhh
p

Refueling was performed between March 15 and May 10. A main power transformer oil leak and bush- 0
ing probicas caused three shutdowns and a power reduction in August. Operation was routine for the
remainder of the year.

i

|

$

-. ..



DETAILS OF PLANT OUTAGES FOR ST. LUCIE 1

'** "'" "No*
(1980) (h) Type Description Cause Shutdown System Component

method involved involved
1 1/17 16.1 F Trip signaled by RPS during periodic A 3 Instrumentation Instrumentationsurveillance test wher a second

kreaker failed to remain closed and controls and controls
after a test. (IA)

2 3/15 1335.2 S Refueling, maintenance, and inspec- C 1 Reactor (RC) Fuel elements, tions.

3 $/11 3.7 S Turbine overspeed trip test. 'B 1 Steam and power Mechanical
conversion (RA) function units

4 5/11 96.5 S Turbine overspeed trip test and tur- B 1 Steam and power Mechanicalbine shaf t seal No. 3 repair, unt-
conversion (RA) function unitsage was extended to replace valve

atens on the bypass valves around
NSIVs IA and 18 and to repair valve
stem packing leaks on valves inside y8
centainment that could not be iso- ka
lated. $(

5 6/11 467.8 F Loss of component cooling water to A 2 Auxiliary water Valve operatorsRCP mechsaical seals. Corrective (WB)actions included providing a backup
nitrogen supply to the diaphragm
operated CCW valves. Outage was ex-
tended to inspect mechanical seals
ou RCPs (LER 80-29) .

6 8/14 10.7 S Main power transformers No. 1 iso- A 1 Electric power Transformerslated to repair oil leak. Upon
(EG)startup, load limited to capacity

of =ain power transformer No. IA.
1 7 8/14 7.3 S Unit was removed from service to pro- F 1 Electric power Transformerstect personnel using a crane to re-

(EG)move faulty bushing from main power
transformer No. 1B.

8 8/17 24.6 S New bushing installed and main power B 1 Electric power Transformerstransformer IB returned to service. (EG)

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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DETAILS OF PLANI OUTAGES FOR ST. LUCIE 1 (continued)

Shutdown Syste's Component
Date Duration

No. yPe De. . T Cause motbod involved involved
(1980) (h)

9 9/ 04 3.6 F TVo sequential CEA drops. CEA's 15 V A 2 Reactor (RB) Instrumentation
and controlspower supply modified (LER 80-50),

;

;

10 10/21 5.8 F SG 1evel protection system trip due A 3 Steam and power Instrumentation
to spurious control signal to FT conversion (BE) and controls
control valve 1A.

11 11/30 6.1 F Loss of power supply to the control- A 3 Instrumentation Instrumentation
system when the output breaker of the and controls and controls
second of two NG sets tripped open (IA)
NG 1A was removed from service while
investigating DC gronad isolation.

12 11/30 2.1 F SG 1evel protection system trip during .A 3 Steam and power Not applicable

conversion (ER)load increase. T
u
>*
ad

i
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SURRY 1

I. Summary

Description Performance Outanes

Location: Surry, Virginia Net electrical energy generated Total No.: 5

Docket No.: 50-280 (MWh): 2,473,025 Forced: 3
Reactor type: BWR Unit availability factor (%): 44.9 Scheduled: 2

Maximum dependable capacity Unit capacity factor (using Total hours. 5,015.9 (57.1%)"
! (MWe-net): 775 MDC): 36.3 Forced: 445.0 (6.1%)
! Commercial operation: 12/22/72 Unit capacity factor (%) (using Scheduled: 4,570.9 (52.0%)"
! Years operating experienca: 8.5 design MWe): 34.3

II. Hiahlimhts

The unit began 1980 down for replacement of a reactor coolant pump motor and testing of a snubber. Y
Pipe stress reanalysis and turbine inspection per IE Bulletin 79-14 required nearly 12 weeks ending May U

*
11. One steam generator tube was plugged on August 1, but the unit was shut down for the remainder of
the year on September 14 to replace the lower shells and tube bundles in all three steam generators.

" Includes 183.6 h in 1980 from continued 12/30/79 outage.

,

j

*
.

|



DETAILS OF PLANT OUTAGES FOR SURRY 1

Date LNration Shutdown System ComponentNo. '' **** P * ****(1980) (h) method involved involved

12/30/79 183.6 F Replacement of RCP motor. Also, D 4 Reactor coolant Shock suppres-
(cont.) NRC requirement to sacrossfully (CFC sors and sup-

test RCP snobber, ports

1 2/19 1965.6 S Pipe stress reanalysis and turbine D 1 Steam and power Pipes, fittings
inspection por IE Bulletin 79-14 conversion (BD)
(LER 80-18),

2 $/11 1.9 F Feed flow / steam flow misestch and 0 3 Steam and pcwor Heat exchangers
low SG 1evel during startup, conversion (HC) (steam genera-

tor)
3 6/03 18.5 F Loss of power to I-IV vital bus due A 3 Electric power Transformess

to fire in its transformer, safety (EB)
injection initiated (LER 80-29).

w
p4 8/01 241.0 F Tube leak in 1C SG greater than 0.3 A 1 Steam and power Heat exchangers O

spa. The ts:se plugged (LER 80-40). conysrsion (HB) (steam somera-
tor)

5 9/14 M05.2 S SG repair outage leakage in SG B was A 1 Steam and power Heat exchangers
0.2f3 spa. All 3 SG lower shells conversion (HB) (steam genera-
and tube bundles will be replaced. tor)

- _ _ _ _ -_ _ -
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SURRY 2
,

I. Summary

Description Performance Outanes

Location: Surry, Virginia Net electrical energy generated Total No.: 11
Docket No.: 50-281 (MWh): 2,241,883 Forced: 10
Reactor type: PWR Unit availability factor (%): 35.8 Scheduled: 1

,
Maximum dependable capacity Unit capacity factor (using Total hours: 5,643.6 (64.3%)"

] (MWe-not): 775 MDC): 32.9 Forced: 100.9 (1.2%)
Commercist operation: 5/01/73 Unit capacity factor (%) (using Scheduled: 5,542.7 (63.1%)"i

Years operating experience: 7.8 design MWe): 31.0

.

II. Himhlimhts
w

The unit began the year in a shutdown mode which continued until August 19 for seismic reanalysis h
, and pipe restraint modifications. Operation was routine for the remainder of the year. Five of the. w

| ten forced shutdowns were attributed to operator error. Four of those five involved steam generator
: level trips.
J

" Includes 1,440 h in 1980 from continued 2/04/79 shutdown. -

.

i

_ _ _
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DETAILS OF PLANT OUTAGES FOR SURRY 2

** *** * a wn System Component
No. Type Description Cause

(1980) (h) method involved involved

2/04/79 1440.0 S Refueling and SG replacement. A 4 Steam and power Heat exchangers

(cont.) conversion (HC) (steam genera-

tor)

1 3/01/80 4102.7 S Modifications as result of show D 4 Engineered other
cause order for seismic analy- safety features
sis and piping restraint modi- (SA)

! fications por IE Bulletin 79-
14.

2 8/19 15.9 F SG B high level due to regulating A 3 Steam and power Valve operators
valve falling open. The control- conversion (ER)

' 1er was replaced.

|
3 8/19 1.9 F SG A low-low level while FV in G 3 Steam and power Instrumentation qf

manual control. Another more ex- wonversion (EH) and controls 53
perienced operator was placed on g3
the FW control station.

! 4 8/22 23.6 F Reactor trip and safety injection on A 3 Steam and power Yalves
spurious steam header to steam line conversion (EH)
delta P signal caused by steam from
lifting relief valve impinging on
steam header pressure transmitter.
Stuck NRV's in steam drain line were
repaired (LER 80-20).

5 8/24 13.7 F Loss of auto stop oil pressure A 3 Steam and power Valves '

through faulty relief valve. conversion (EA)

6 8/26 12.1 F Steam header steam line delta P H 3 Steam and power Yalves
safety injection signal given due conversion (BG)

1
to air trapped in condensate
polishirg system causing a flow
surge.

7 8/27 9.3 E Power interrupted to train A re- G 3 Instrumentation Relays
actor trip relays by electricians and controle
working in instrument racks. (IA)

I

_ _ _ _ .



DETAILS OF PLANT OUTAGES FOR SURRY 2 (continued)

Date Duration Shutdown System ComponentNo* Type Description Cause(1980) (h) method involved involved

8 8/30 3.6 F SG C high level when main FW rega- G 3 Steam and power Circuit
lating valve failed open due to conversion (EH) closures / inter-
instrument technicians working in ruptions
instrument racks.

! 9 9/01 2.9 F SG A low-low level as a result of G 3 Steam and power Instrumentation| MFWP D trip caused by technicians conversion (EN) and controls
working it the recirculation flow
air circuitry.

10 9/04 3.6 F SG A low-low level when main FW A 3 Steam and power Instrumentation
regulating valve failed shut due conversion (HB) and controls
to a break in its instrument air
line.,

11 11/01 14.3 F SG C high level trip when construc- G 3 Electric power Electrical con- I'
tion worker grounded one phase of (EB) ductors I$reserve station service transformer *
C while clipping cement in turbine
building basement. Replaced damaged
cable (LER 80-35).

,

i

_ _ __ _____
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7WRRR MILE ISLAND 1

!

I. Summary

i Description Performance Outanes
Location: Middletown, Not electrical energy generated Total No.: 0 (1 continued)
Pennsylvania (MWh): 0 Forced: 0

j Docket No.: 50-289 Unit availability factor (%): O Scheduled: 0 (1 continued)
| Reactor type: PWR Unit capacity factor (using Total hours: 8,784 (100%)
| Maximum dependable capacity MDC): 0 Forced: 0 (0%)'

(NWe-not): 776 Unit capacity factor (%) (using Scheduled: 8,784 (100%)
Commercial operation: 9/02/74 design NWe): 0
Years operating experience: 6.5

II. Hinblimhts y
UThe plant remains shut down by NRC order pending completion of modifications and other actions a

related to the TMI-2 accident.

.:

I

I
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DETAILS OF PLANT OUTAGES FOR THREE MILE ISLAND 1'

1

|

Date Duration Shutdows Systes Component
No. pe scr ption Cause method involved favolved

(1980) (h)

3/1/79 8784.0 S Regulatory restralat order. D 4 System code not Not applicable

J.
(coat.) applicable

|
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71IRRR MIIE ISLAND 2

I. Summary

Descriotion Performance Ontanes

Location: Middletown, Penn- Not electrical energy generated Total No.: 0 (1 continued) |
sylvania (NWh): 0 Forced: 0 (1 continued) |

Docket No.: 50-320 Unit availability factor (%): O Scheduled: 0 |

Reactor type: PWR Unit capacity factor (using Total hours: 8,784 (100%)

Nazimum dependable capacity NDC): 0 Forced: 8,784 (100%)
(MWe-net): 0 Unit capacity factor (%) (using Scheduled: 0 (0%)

Commercial operation: 12/30/78 design NWe): 0
Years operating experience: 2.0

|

II. Himh11ahts 98
U
*On July 20, 1979, the licensee's authority to operate the facility was suspended, and the licensee

was required to maintain the facility in the present shutdown cooling mode. Decay heat is being re-
moved through reactor coolant system boundary to the reactor building ambient.

|
.

|

|
_ __-_
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DETAILS OF PLANT OUTAGES FOR 7EREE MILE ISLAND 2

** ** *No* Type Description Cause ** " I"*" ""**'*(1980) (h)
method involved involved

3/28/79 8784.0 F MFTP, turbine, and reactor trip on A 3 Steam and power Pumpshigh pressare resulted la a partial conversica (EN)ancovering of trae core.

i

Y,

t,

o

1

-
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I. Seamary,

| Descrintion Performance Outanes
'

Location: Prescott, Oregon Net electrical energy generated Total No.: 6

Docket No.: 50-344 (NWh): 6,073,440 Forced: 4

] Reactor type: PWR Unit availability factor (%): 72.5 Scheduled: 2

j Maximum dependable capacity Unit capacity factor (using Total hours: 2,418.2 (27.5%)

t (NWe-net): 1,080 NDC): 64.0 Forced: 677.3 (7.7%)

| Commercial operation: 5/20/76 Unit capacity factor (%) (using Scheduled: 1,740.9 (19.8%)

; Years operating experience: 5.0 design NWe): 61.2
I

'

!

II. Himhlimhts
)

Yj Trojan began its end-of-cycle coastdown in February and subsequently shut down for refueling on g
j Refueling was completed June 18, but the unit remained off-line for modifications to auxil- H
i

April 11.

j isry building walls. Power operation resumed July 19. Two power reductions were necessary in August
to plug leaking condenser tubes. Power was reduced to 40% on December 26 for the remainder of the year
because hydroelectric power was availsble. Trojan's availability was 72.5% for the year.

i-

!
:
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DETAILS OF PLANT OUTAGES FOR 1ROJAN
.

*** '#' "No. Type Description Cause ** ''' I'*** "" #**(1980) (h)
method involved invo.vei

1 1/06 22.2 F Broken line in the oil drain from A 1 Steam and power Pipes, fittiassthe asia bearing pedestal for the
turbine generator caused a con- conversion (EA)
denser leak.

2 2/05 2.4 F
; Inadvertent grounding of a preferred G 3 Reactor coolant Instrumentation
j AC bus resulted in a falso open in- (CB) and controlsdication in a RCP breaker.

3a 4/11 1733.6 S Refueling. C 1 Reactor (RC) Feel elements
3b 6/22 637.2 F Auxiliary building south-wall dis- H 4 System code not Not applicablecovered not to be connected at top applicable (ZZ),

well to interfacing structures
(IR 80-07). tf

p4 7/19 7.3 S Low power physics testing. B 4 System code not Not appliesble **
w

applicable (ZZ)
5 7/20 9.0 F SG C low-low level during turbine G 3 Steam and power Instrumentationloading at low power while on

conversion (RE) sad controlsmanual SG 1evel control.
6 10/03 6.5 F Loss of main generator field occurred G 3 Steam and power Electrical com-when personnel inadvertently removed

conversion (EA) doctorsinput lead while setting up plant
i

for power systems stabilizer test.i

MPW regulating valve B failed to
close automatically following plant
trip because a manual vent throstle
valve did not allow enough air vent-
ing. Valve reset and studied for
foreign material blockage or malpost-
tioning (LER 8&23). The AFWPs failed
to start automatically from low-low
SG 1evel following plant trip. In-
vestigation showed that leads to a
slave relay had been connected to the
wrong terminata (12180-20).

. _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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TURKEY POINT 3

I. Summary

Description Pe rfo rmance Ontanes
Location: Florida City, Florida Net electrical energy generated Total No.: 21
Docket No.: 50-250 (MWh): 4,387,391 Forced: 16
Reactor type: PWR Unit availability factor (%): 77.6 Scheduled: 5
Maximum dependable capacity Unit capacity factor (using Total hours: 1,968.6 (22.4%)"

(MWe-net): 646 MDC): 77.3 Forced: 409.8 (4.7%)Commercial operation: 12/14/72 Unit capacity factor (%) (using Scheduled: 1,558.8 (17.7%)"
Years operating experience: 8.2 design MWe): 72.1

II. Highlinhts

TEven with 21 shutdowns in 1980, Turkey Point 3 experienced a 77.6% availability and 77.3% MDC y
capacity. Two outages for steam generator inspection and maintenance accounted for ncarly 45% of all *

the outage time. Turbine rotor balancing required four brief outages in February. Loss of power sup-
ply to vital instrument buses was responsible for shutdowns on May 6 and 21 and June 10.

" Includes 877.4 h in 1980 from continued 12/01/79 shutdown.
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DETAILS OF PLANT OUTAGES FOR TURKEY POINT 3

*** ** * * ** I'*** "I ****
No. Type Description Cause

(1980) (h) method involved involved

12/01/79 877.4 S Refueling, maintenance, and inspec- C 4 Reactor (RC) Fuel elements
tions. Outage was extended to re-
pair failed mechanical seal on RCP;
corrective actions included replac-
ing a sheared lock pin and shaft
sleeve on shaft seal assembly No. 1.

1 2/16 5.5 F Turbine rotor balancing. B 1 Steam and power Turbines
conversions (BA)

2 2/07 17.9 F Turbine rotor balancing. B 1 Steam and power Tarbines
conversion (BA)

3 2/08 0.8 S Periodic test on turbine overspeed B 1 Steam and power Tarbines y
protection system. conversion (BA) w

em

4 2/08 2.3 F Loss-of-excitation relay actuated A 3 Steam and power Instrumartstion

on falso signal from voltage regu- conversion (BA) and oc,atrols

1stor.

5 2/20 12.7 S Turbine rotor balancing. B 1 Steam and power Turbines
conversion (BA)

6 2/21 11.2 S Tarbine rotor balancing. B 1 Steam and power h rbines
conversion (EA)

1 3/03 5.8 F Lov oil level in RCD motor. B 1 Reactor coolant Motors

(CB)

8 4/15 10.8 S Repair servosotor test valve B 3 Steam and power Valves
assembly on turbine control conversion (RC)
valve.

9 4/16 11.9 F Repair condenser tnSe leaks. A 9 Steam and power Beat exchangers

conversion (HC) (condomsor)

10 5/06 2.9 F Loss of power supply to vital in- A 3 Electric power Circuit

strument buses 3B and 4A led to SG (ED) closures / inter-
level protection trip. rupters

- - _ _ -



_ _ _ _ _ _ _ . - - _ _ _ -

DETAILS OF PLANT OUTAGES FOR WRIEY POINT 3 (continued)

** * * ** ** I'*** "# ****No* Type Description Cause(1980) (h) method involved involved

11 5/09 67.6 F Modifications to piping supports F 1 Reactor coolant Shock suppres-
az4 restraints inside containment (CB) sors and sup-
(LFR 80-08). ports

12 5/21 2.5 F Loss of power supply to vital in- A 3 Electric power Batteries and *

strument bus 3A due to malfunction (ED) chargers
of associated inverter led to SG
1evel protection trip.

13 6/10 3.0 F Loss of power supply to vital in- A 3 Electric power Generators
strument bus No. 3A caused SG No. (ED)
3B level protection trips; re-
placed SCRs in inverter No. A.

14 7/07 7.0 F Low oil level in RCP motor No. 3B. B 1 Reactor coolant Motors txt
(CB) d

w
15 8/06 6.1 F Lov oil level in RCP motor No. 3C. B 1 Reactor coolant Motors *

(CB)

16 9/26 2.2 F RPS trip due to spurious signal from A 3 Instrumentation Electrical con-
nuclear instrumentation system chan- and controls ductors
nel N-41 while channel N-43 was in (IA)
trip mode.

17a 10/06 645.3 S SG tube inspection and maintenance. B 1 Steam and power Heat exchangers
conversion (HB) (steam genera-

tor)

17b 11/02 0.6 S Turbine overspeed trip test. B 4 Steam and power Mechanical
conversion (HA) function units

18 11/19 2.4 F SG 3A level protection system trip A 3 Steam and power Valves
caused by sudden closure at FW con- conversion (HH)
trol valve 3A. Repaired loose
electrical connection.



- _ _ _

DETAILS OF PLANT OUTAGES FOR TURKEY POINT 3 (continued)

*** ** * ** '* I'*" ****
No* Type Description Cause

(1980) (h) method involved involved
t

19 11/19 19.7 F SG 3C level protection system trip A 3 Steaa: and power Valves
while reducing load. Outage was conversion (BE)
extended to repair failed weld on
line attached to bypass FW line to

SG 3B (IER 80-24) .

20 11/20 16.9 F FW flow to SG 3A could not be trans- A 9 Stesa and power Valves
ferred from the bypass FW control conversion (EE)
valve to the main FW control valve.
Inadequate flow through FW control
valve 3A was due to broken valve
stem.

21 11/26 236.1 F Locate and repair (by welding) leak- B 1 Steam and power Best exchangsrs

ing tube ping in SG 3B. conversion (EB) (steam genera- Y
tor) U

- 4

;
.

- - - -
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W RKIIY POINT 4

I. Summary

Description Performance Ouranes

Location: Florida City, Florida Net electrical energy generated Total No.: 12

Docket No.: 50-251 (NYh): 3,854,024 Forced: 6

Reactor type: PWR Unit availability factor (%): 69.5 Scheduled: 6

Maximum dependable capacity Unit capacity factor (using Total hours: 2,687.4 (30.6%)

(MWe-net): 646 MDC): 67.9 Forced: 17.9 (0.2%)
Commercial operation: 9/07/73 Unit capacity factor (%) (using Scheduled: 2,669.5 (30.4%)

Years operating experience: 7.5 design MWe): 63.3

II. Highlights
?

A single outage beginning April 26 for condenser tube leak repair accounted for 86% of the down- U$
*

| time in 1980 at Turkey Point 4, excluding the refueling outage which lasted from November 8 through
|

December. Power reductions because of condenser tube leaks occurred on January 23, February 1 and 23,
|

March 18, and April 1.

|

| |
|

|
|

|

|



_ _ _ _ _ _ _ _ _ _ _ _ _

DETAILS OF PLANT OUTAGES FOR TURIET POINT 4

Date hration Shutdown System ComponentNo. Type Description Cause(1980) (h) method involved involved

I 1 1/19 15.4 S Integrated safeguards surveillance B 1 Instrumentetton Instrumentation
test. and controls and controls

i

(IB) '

2 1/19 2.8 F Trip by the SG 1evel protection sys- A 3 Steam and power Heat exchangers
tem due to a transient condition conversion (HB) (steam genera-
during startup. tor)

3 1/26 29.4 S Repair turbine control oil system, A 1 Steam and power Nechanical
replaced turbine governor impeller conversion (HA) function units
seal sleeve.

4 2/14 134.8 S Repair turbine control oil system; A 3 Steam and power Nechanical
replaced turbine governor impeller conversica (HA) function units
shaft sleeve.

5 2/23 1.4 F Leak at a fitting on a condenser A 3 Steam and power Nechanical N |
vacuna sensing line caused a falso conversion (HA) function units O
signal in the low vacuum trip de-
vice.

6 3/04 4.2 F High oil level in RCP motor. B 1 Reactor coolant Motors
(CB)

7 4/07 3.4 F SG 1evel protection trip due to A 3 Steam and power Motors
failure of condensate pump motor; conversion (HH)
repaired failed electrical insula-
tion.

8 4/26 1214.1 S Repair condenser tuba leak. B 1 Steam and power Heat exchangers |
conversion (HC) (condenser) '

9 6/17 1.8 S Turbine overspeed trip test. Re- B 3 Steam and power Instrumentation
actor tripped by SG 4C level pro- conversion (HB) and controls
tection system.
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VERMONT YANKEE 1

I. Summary

Description Pe rfo rmanc e Outanes

Location: Vernon, Vermont Net electrical energy generated Total No.: 8

Docket No.: 50-271 (MWh): 2,979,214 Forced: 4

Reactor type: BWR Unit availability factor (%): 71.4 Scheduled: 4

Maximum dependable capacity Unit capacity factor (using Total hours: 2,510.2 (28.6%)

(MWe-net): 504 MDC): 67.3 Forced: 946.8 (10.8%)
- Commercial operation: 11/30/72 Unit capacity factor (%) (using Scheduled: 1,563.4 (17.8%)

Years operating experience: 8.2 design MWe): 66.0

II. Hiahlights
Y

Vermont Yankee attained 71.4% availability in 1980. TMI-related modifications took 4 d beginning g
January 31. Refueling began September 26, and the outage was continued to replace cracked pipes and a w

leaking RER value.



_ _ _ _ _ _ _ _ _ _ _ _

|

|
|

|
|

DETAILS OF PLANT OUTAGES FOR VERMONT YANTEE 1

Date N ation Shutdown System ComponentNo- Type Description Cause(1980) (h) method involved involved
|

1 1/05 27.0 F Excessive drywell leakage rate: RH18 A 1 Reactor coolant Valves
valve IB was repacked. (CF)

2 1/13 102.4 S Modifications per NUREG-0578. D 1 Other (II) Other
3 3/30 59.0 S Leak in main steam valve which iso- B 1 Reactor coolant Valves

lates the steam supply to the main (CD)
turbine steam seal regulator.

4 6/11 51.5 F FW check valve seal failure (LEP A 1 Reactor coolant Valves |80-18). (CH)

5 6/17 8.5 F High level in main turbine moisture
'

|separator drain tank due to faulty
drain valve.

tp
i6a 7/12 30.0 F Repair bypass valve on B recirenla- B 2 Reactor coolant Valves ytion pump discharge. (CB) a

6b 7/12 a S Scram testing of scram discharge D 4 Reactor (RB) Control rods
volume per IE Bn11etin No. 80-17.

7a 9/26 1399.5 S Refueling. C 1 Reactor (RC) Fuel elements
7b 11/24 721.9 F Replacement of cracked pipe and A 4 Reactor coolant Pipes, fittings

sweep-o-let (IER 80-37) . (CG)

7c 12/24 1.0 F FW instrument failure and turbine- A 9 Reactor coolant Instrumentation
generator mechanical pressure regn- (CH) and controls
1stor malfunction.

7d 12/25 106.9 F Repair RHR valve leakage. A 4 Reactor coolant Valves
(CF)

8 12/29 2.5 S Turbine overspeed testing. B 1 Steam and power Turbines
conversion (HA)

botal hours for 6b are included in 6a.

,
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YANIEE-ROYE

I. Summary

Description Performance Outanes
| Location: Rowe, Massachusetts Net electrical energy generated Total No.: 3
i Docket No.: 50-029 (MWh): 291,967 Forced: 2

Reactor type: PWR Unit availability factor (%): 22.0 Scheduled: 1
Maximum dependable capacity Unit capacity factor (using Total hours: 6,849.9 (77.0%)

(MWe-net): 175 MDC): 19.0 Forced: 424.3 (4.8%)
Commercial operation: 7/61 Unit capacity factor (%) (using Scheduled: 6,425.6 (73.2%)
Years operating experience: 20.1 design MWe): 19.0

II. Highlights

?
Yankee-Rowe was down for HI-related modifications when a turbine rotor failure required a 37-week $shutdown beginning February 12. *

|

1



- - -

,

|

DETAILS OF PLAKI GUTAGES FOR YANKEE ROPE

Shutdown System Component*** #" *
No. Type Description Cause

(1980) (h) method involved irvolved
|

la 1/19 424.3 S Install voltage regulators and make D 1 Other (II) Other

IMI-related changes. |

lb 2/05 1680 F Leak in RCP flange. A 4 Reactor coolant Pipes, fittings

| (CB)

Ic 2/12 6223.8 F Turbine rotor failure. A 4 Steam and power Turbines

conversion (HA)

| 2 10/29 24.0 F Turbine overspeed test. Broken B 3 Steam and power Valves

i throttle poppet valve was found conversion (HD)
and repaired (IERs 80-19.20).'

3 11/11 9.8 * Ground to offsite 115-kV line re- H 3 Electric power Circuit

sulting in loss of Z-126 line (IIR (EA) closures /
80-21). interrupters y

to

- . , -
,

f

- .d'
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ZION 1

I. Summary

Description Performance Outanes

Location: Zion, Illinois Net electrical energy generated Total No.: 17
Docket No.: 50-295 (MWh): 6,514,861 Forced: 16
Reactor type: PWR Unit availability factor (%): 81.6 Scheduled: 1
Maximum dependable capacity Unit capacity factor (using Total hours: 1,615.6 (18.4%)

(MWe-net): 1,040 MDC): 71.3 Forced: 1,135.6 (12.9%)

Commercial operation: 12/31/73 Unit capacity factor (%) (using Scheduled: 480.0 (5.5%)
Years operating experience: 7.5 design MWe): 71.3

|

II. Highlights
T
5,| Zion 1 began the year down for feedwater nozzle repairs following refueling. The unit remained

down until February 18 for charging pump and reactor coolant pump seal replacement and for charging
pump isolation valve repairs. A generator hydrogen cooler leak was the only other 1angthy outage,
accounting for 5.5 d beginning December 4. The unit availability was 81.6%.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

DETAILS OF PLANT OUTAGES FOR ZION 1

Date hraHon utdown System % onentNo* Type Description cause(1980) (h) method involved involved

la 1/01 480.0 S FW nozzle repair per IE Balletin D 4 Steam and power Pipes
79-13, conversion (BE)

Ib 1/21 72.0 F Replace 1A charging pump. A 4 Engineered Pumps
safety features

(SF)

| Ic 1/24 3360.0 F Replace IB RCP seals. A 4 Reactor coolant Pumps
(CB)

Id 2/8 275.5 F Repair of charging pump isolation A 4 Anzi11ery pro- Valves
valves. cess (PC)

1

|2 2/22 8.5 F Loss of IB MPTP. A 3 Steam and power Pamps
conversion (BE)

w
3 2/22 15.2 F Governor valve opened. A 3 Steam and power Valves $

conversion (BA)

4 2/23 3.9 F Repear of 1A MSIV DC solenoid. A 1 Steam and power Relays
conversion (EB)

,

i

5 6/02 0.1 F SG snabber inoperable. A 1 Steam and power Shock suppres-
conversion (BB) sors and sup- .

!ports

6a 6/02 3 .'0 F Instrument malfunction. A 3 Instrumentation Instrumentation
and controls (ID)~ and controls

6b 6/02 49.8 F SG snubber inoperable. A 4 Steam and power Shock suppres-
conversion (HB) sors and sup-

ports

7 6/29 22.4 F Repair component cooling meter leak A 1 Reactor coolant Pumps
on RCP 1B. (CB)

8 8/22 19.1 F Low-low level in SG 18. B 3 Steam and power Best exchangers
conversion (EE) (steam genera-

tor)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ - -



_ _ _ _ _ _ _ _ _ _ _ _ _ _

DETAILS OF PULNT OUTAGES FOR ZION 1 (continued)
!

Shutdown System Component
Date Duration Type Description Cause method involved involvedNo. (1980) (h)

9 8/26 44.3 F Generator off-line due to voltage A 1 Electric power Generators

regulation problem. (EB)

10 8/27 11.7 F 1B MFWP problem. A 3 Steam and power Pumps

conversion (BE)

11 9/14 15.6 F Electrisal ground repair LCV-459. A 2 Electric power Electrical com-

(ED) doctors

12 9/15 12.6 F Accidental turbine trip caused by F 3 Steam and power Relays
conversion (BA)contractor jarring turbine auto-

stop trip relay housing.

13 11/16 32.9 F Surveillance testing. G 3 Instrumentation Instrumentation
and controls (IA) and controls g

p

14 12/03 19.3 F SG 1A low-low level. G 3 Steam and power Instramentation on
>*

conversion (EH) and controls

15 12/04 132.3 F Generator hydrogen cooler leaks. A 3 Steam and power Beat exchangers

conversion (EA)
.

16 12/10 15.9 F SG low-low level on loop D. A 3 Steam and power Not applicable

conversion (ER)

17 12/12 21.5 F Loss of oil pump caused FW pump to A 3 Steam and power Pumps

conversion (BE)trip and SG low-low level.

i

!
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ZION 2
,

|

I. Summary

Description Performance Outanes

Location: Zion, Illinois Net electrical energy generated Total No.: 20

Docket No.: 50-304 (NWh): 5,278,833 Forced: 19

Reactor type: PWR Unit availability factor (%): 66.7 Schedul'ed: 1

Maximum dependable capacity Unit capacity factor (using Total hours: 2,922.1 (33.3%)"

(NWe-net): 1,040 NDC): 57.8 Forced: 677.6 (7.7%)
Commercial operation: 9/17/74 Unit capacity factor (%) (using Scheduled: 2,244.5 (25.6%)"
Years operating experience: 7.0 design NWe): 57.8

II. Hinblimhts
T

Zion 2 operated with high availability after it came back on-line January 20 from a feedwater g
"

nozzle repair outage until May 2 when the unit shut down for refueling.

" Includes 456.1 h in 1980 from continued 10/27/79 shutdown.

_ _ _ _ _ _ _ _ _ _ .



DETAILS OF PLANT OUTAGES FOR ZION 2

Date hration Shutdown System ComponentNo* Type Description Canse(1980) (h) method involved involved

10/27/79 456.1 S FW nozzle repair per IE Bulletin D 4 Steam and power Pipes, fittings
(cont.) 73-13. conversion (HH)

1 1/24 15.9 F Reactor trip on failure of both rod A 3 Reactor (RB) Generatwo
drive MG sets.

2 1/24 3.9 F Steam flow / feed flow mismatch and G 3 Steam and power Heat exchangers
low-low SG 1evel. conversion (HC) (steam genera-

to^

3 4/03 33.0 F Reactor trip due to lightning. H 3 Electric power Not applicable
(EA)

4 4/05 3.7 F SG low-low level. A 3 Steam and power Not applicable
conversion (HH)

Y$ 4/05 9.1 F SG low-low level. A 3 Steam and power Not applicable $
conversion (HH) A

6 5/02 1788.4 S Refueling. C 1 Reactor (RC) Fuel elements
7 7/15 11.8 F SG B low-low level. A 3 Steam and power Heat exchangers

conversion (HH)
8a 7/16 22.2 F Manual scram after partial scram H 2 Electric power Not applicable

from lightning strike. (EA)

8b 7/17 211.2 F RCP seal repairs. B 4 Reactor coolant Pumps
(CB)

9 7/25 10.5 F SG 2B steam flow / feed flow mis- A 3 Steam and power Heat exchangers
match. conversion (HH) (steam genera-

tor)

10 7/26 32.6 F Steam flow / feed flow mismatch due A 3 Steam and power Nechanical
to EHC problems. conversion (HA) function units

11 8/09 15.9 F Rapairs on stator water cooling B 1 Auxiliary water Generators
pumps. (WA)



- .-. - - -

DETAILS OF PLANT OUTAGES FOR ZION 2 (continued)

* ** I* '" *"#****** ***
No* Type Description Cause

(1980) (h) method involved involved

12 8/10 5.1 F Low level in SG 2D and steam flow / A 3 Steam and power Pamps

feed flow mismatch due to steam conversion (BE)
spike while starting the B FW
pump.

13 8/10 36.4 F Problem with the EEC system caused A 3 Steam and power Mechanical
a generator reverse power trip and conversion (RA) (naction amits
led to a low SG 1evel and steam
flow / feed flow mismatch trip.

14 9/03 38.8 F Low-low SG 1evel due to loss of A 3 Steam and power Pumps

2B feedwater pamp. conversion (BE)

15 9/05 10.9 F High SG 1evel due to 2C FW pump flow A 3 Steam and power Pamps

oscillation. conversica (BE)
Y

16 11/06 82.7 F Reactor trip and generator trip. A 3 Systes code not Not applicable 63

Cause unknown. applicable (ZZ) I$

17 11/15 12.4 F Nuclear rate trip on R43. A 3 Reactor (RB) Instrumentation
and controls

18 11/15 2.7 F SG low level during startsp. E 3 Steam and power Not applicable

conversion (EE)
i

19 12/08 7.5 F Rod control malfunction (80-32). A 2 Reactor (RB) Instrumentation
! and controls

20 12/27 111.3 F Improper chemistry caused by con- A 2 Steam and power Best exchangers

denser tube leak, conversion (BE) (condenser)

- - _ _ _ _ _
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Appendix C

ABNORMAL OCCUF2ENCE CRITERIA

For this report, the following criteria for abnormal occurrence
determinations were used. These criteria were promulgated in an NRC
policy statement which was published in the Federal Register, Vol. 42,
pp. 1095 0-52, February 24, 1977.

Events involving a major reduction in the degree of protection of
the public health or safety. Such an event would involve a moderate or
more severe impact on the public health or safety and could include but
need not be limited to: (1) moderate exposure to, or release of, radio-
active material licensed by or otherwise regulated by the NRC; (2) major
degradation of essential safety-related equipment; or (3) major deficien-
cies in design, construction, use of, or in management controls for, 11-
consed facilities or material.

Examples of the types of events that are evaluated in detail using
these criteria are:

Fo'r All Licensees

1. Exposure of the whole body of any individual to 25 rems or more of
radiation; exposure of the skin of the whole body of any individual
to 150 roms or more of radiation; or exposure of the feet, enkles,
hands, or forearms of any individual to 375 rems or more of radiation
[10 CFR Part 20.403(a)(1)]; or equivalent exposures from internal
sources.

2. An exposure to an individual in an unrestricted area such that the
whole-body dose received exceeds 0.5 ren in one calendar year [10 CFR
Part 20.105(a)].

3. The release of radioactive material to an unrestricted area in con-
centrations which, if averaged over a period of 24 hours, exceed 500
times the regulatory limit of Appendix B, Table II, 10 CFR Part 20
(10 CFR Part 20.403(b)].

4. Radiation or contamination levels in excess of design values on pack-
ages, or loss of confinement of radioactive material such as: (a) a
radiation dose rate of 1000 millirens per hour three feet from the
surface of a package containing the radioactive material, or (b) re-
lease of radioactive material from a package in amounts greater than

the regulatory limit [10 CFR Part 71.36(a)].
5. Any loss of licensed material in such quantities and under such cir-

|
cuestances that substantial hasard may result to persons in unre-

' stricted areas.

6. A substantiated case of actual or attempted theft or diversion of li-
consed material or sabotage of a facility.

7. Any substantiated loss of special nuclear material or any substan-
tiated inventory discrepancy which is judged to be significant rels-
tive to normally expected performance and which is judged to be
caused by theft or diversion or by substantial breakdown of the ac-
countability system.

. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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8. Any substantiated breakdown of physical security or material control
(i.e., 4'.'ess control, containment, or accountability systems) that
significantly weakens the protection against theft, diversion, or
sabotage.

9. An accidental criticality [10 CFR Part 70.52(a)].
10. A major deficiency in design, construction, or operation having

safety implications requiring immediate remedial action.
11. Serious deficiency in management of procedural controls in major

areas.
12. Series of events (where individual events are not of major impor-

tance), recurring incidents, and incidents with implications for
similar facilities (generic incidents) which create major safety
concern.

For Commercial Nuclear Power Plants

1. Exceeding a safety limit of license Technical Specifications [10 CFR
Part 50.36(c)].

2. Major degradation of fuel integrity, primary coolant pressure bound-
ary, or primary containment boundary.

3. Loss of plant capability to perform essential safety function such
that a potential release of radioactivity in excess of 10 CFR Part
100 Suidelines could result from a postulated transient or accident
(o.g., loss of emergency core-cooling system, loss of control rod
system).

4. Discovery of a major condition tot specifically considered in the
Safety Analysis Report or Technical Specification that requires in-
mediate remedial action.

5. Personnel error or procedural deficiencies which result in loss of
plant capability to perform essential safety functions such that a
potential release of radioactivity in excess of 10 CFR Part 100
guidelines could result from a postulated transient or accident
(e.g., loss of emergency core-cooling system, loss of control rod
system).

For Fuel Cycle Licensees

1. A safety limit of license Technical Specifications is exceeded and a
plant shutdown is required [10 CFR Part 50.36(c)].

2. A major condition not specifically considered in the Safety Analysis
I Report or Technical Specifications that requires immediate remedial

action.
3. An event which seriously compromises the ability of a confinement

system to perform its designated function.

______ _ _ _ _ _ _ _ _ _ _ . _ |
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