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NUCLEAR POWER PIANT OPERATING EXPERIENCE .- 1979

. ,

EXECUTIVE SUMMARY '

.
1. ' INTRODUCTION

:*L

L This report summarizes the operating experience of 67 licensed. nu-
'

clear power plants during 1979.. Operating' statistics a'nd data are pre--
, :

sented ' for each plant .that was,in commercial Joperation* at the end'of -
i - the year.and had: sufficient-electrical' generation for meaningful analyses.

The one exception is.Three Mile Island.2.~ Authority to operate this fa-

cility was suspended by the Nuclear Regulatory Commission (NRC) July 20,
1979; thereture, operational data for this' unit . covers only the period
January 1 through July.19.

At the end of 1979, .there were 67. plants licensed to operate -- 66; -.

in commercial operation and.,one (Arkansas 2) in power ascension. Three.i
.

plants were shut down for an indefinite , period, with no decision 'yet-

made on future operation -- Indian Point 1, Humboldt Bay, and Three Mile .
Island 2.4

The commercial 7 operating experience of-67 plants is re' viewed. 'In-'

cluded are the~ data for 25 boiling-water-reactor (BWR) plants; 741 pres-
L surized-water-reactor (PWR) plants; and,. for- the first time,1 Fort St. i

| Vrain, a plant equipped with a ;high-temperature gas-cooled ~ reactor '(HTGR).
In comparison with the _1978 report (NUREG-0618), Humboldt Bay (BWR) has.

been deleted while Hatch 2 (BWR) and Fort St. Vrain (HTGR) have been 'added
to the list of plants reviewed. Data only through July 19, 1979,~were-~

included for Three Mile Island 2 (PWR).

2. POWER GENERATION

Electrical Output for 1979

In 1979 the total net electrical output for 67 nuclear power plantc .

in commercial operation was 251.94 billion kilowatt hours, which is 11.5%-
of the total electrical energy generated in the United States for the
year'from all sources.- However, the total net electrical energy output
generated by nuclear plants-represents a 7.3% decrease compared to the
output for 1978. This may be due partly to the increased use of coal
and natural gas by' electric utilities; however, the dominant cause was-
the Three Mile Island 2 accident and the regulato'ry-restrictions result-

I ing therefrom. Of the total net electrical energy output of nuclear power
! plants in 1979, 60.32% was produced by PWRs, 39.63% ' by -BWRs , and 0.05%

by the single HTGR.

Plant Availability Factor for 1979

The weighted average plant availability factor for all plants in
1979 was 67.3% for the 67 nuclear power plants in commercial operation.

*See Appendix A for definition.
t
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The average. BWR and PWR availability factors for this period were 72.0%
and 65.5%, respectively. The HTGR had an availability factor of 22.2%. .j

,

Plant Capacity Factors for 1979

pendable capacity (MDC)*pacity factors were calculated using* maximum de-
Individual plant ca

and design electrical rating (DER), both in
megawatts electrical net [MW(e) net].- The weighted average capacity
factors for the 67 commercial nuclear power plants were 59.7% using MDC
and 58.2% using DER. These values reflect the lower capacity factors of

the HTGR, which were 8.5% using MDC and 8.5% using DER. The combined
weighted average values for the BWR and PWR plants were 60.5% using MDC
and 59.0% using DER.

3. PLANT OUTAGES

|

During 1979, the 25 operating BWRs experienced an average of 2419 h
of outage time compared to an average of 3169 h for the 41 operating PWRs.
The percentage of forced outage time at BWRs was' 37% compared to 46% at
PWRs. The primary cause of . forced outages at BWRs was equipment failure; ;

at PWRs the primary cause of forced outages was regulatory restrictions.
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 both types of
i plants. The dominance of regulatory restrictions as the cause for large

percentages of forced and scheduled outages was the result of action ,

taken with regard to certain aspects of the Three Mile Island 2 accident
and with regard to concern for seismic design deficiencies in safety--

related piping.
Fort St. Vrain, an HTGR, began commercial operation July 1, 1979.

For the remainder of the year, the unit acquired an availability factor
,

of 22.2%, having experienced eight forcel-outages and three scheduled
outages for a total outage time of 3434 h.

4. REPORTABLE OCCURRENCES

Licensee Event Reports

The 67 commercially operating plants covered in thf.s report sub-,

mitted 2874 Licensee Event Reports (LERs) during 1979, an increase of!

193.over the 2681 submitted in 1978. Of these, 1219 were from.the 25-
t BWR planti, 1609 were-from the 41 PWR plants, and 46 were from the single ,

HTGR. ;

Abnormal Occurrences

An abnormal occurrence is an incident or event which the NRC deter-
mines is significant from the standpoint of public health or safety. Each

*See Appendix A for definition.
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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 1979, there were seven abnormal occurrences reported for com-
mercial nuclear power plants. A summary of each of these occurrences is
given in this report. The titles and numbers assigned to these seven
abnormal occurrences * are as follows:

,

A0 79-1 Degraded Engineered Safety Features
A0 79-2 Deficiencies in Piping Design
A0 79-3 Nuclear Accident at Three Mile Island
A0 79-5 Indication of Low Water Level in a Boiling-Water Reactor
A0 79-6 Damage to New Fuel Assemblies
A0 79-7 Deficient Procedures
A0 79-8 Major Degradation of Primary Containment Boundary

5. FUEL PERFORMANCE

*

The NRC does not monitor every fuel failure that occurs in licensed
operating nuclear power plants. The approach taken is (1) to set up op-
erating limits for radioactivity in the coolant (from fuel failures)
which are stringent enough to ensure that the dose limits specified in
the Cdde of Federal Regulations are not exceeded, and (2) to monitor
only those fuel failures which 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 mechanism. Periodically, mcetings are held with the

( nuclear fuel vendors to review the operating experience of their fuel.
Operating reactors typically have ~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 Three Mile Island 2 (TMI-2) reactor, which
is estimated to have most, if not all, of its fuel damaged as a result
of the accident described in Chap. 4. ] Iuel performance h~as continually
improved, yet deviations from the normal occur occasionally.

Specific Fuel-Related Incidents

~

Several events related to fuel performance were reported during cal-
endar year 1979. The events addressed in the NRC's Report to Cdngress
on Abnormal Occurrences (NUREG-0090 series) are briefly described below.;

! On March 28, 1979, a loss-of-coolant accident at Three Mile Island 2
resulted in structural damage to the upper 40% of the core. Most, if not
all, of the fuel rods sustained some damage. The zirconium cladding
underwent severe oxidation, which left it embrittled. Fuel melting is
not suspected because the maximum temperature in the core was estimated
to be well below the fuel melting point of.5100*F.2 (LER 79-012)

*AO 79-4 concerns a fuel fabrication facility.

|
.

vii

1

l

, _. . _ _ _ __



|
'

4

~

During a routine inspection of new fuel at Surry 2 on May 7, 1979,
it was found'that a substance, later identified as sodium. hydroxide, had
been poured on 62 of 64 new fuel casemblies. There was no apparent indi-
cation of damage to the assemblies; however, they were returned _to the
vendor for examination and refurbishment.3 (LER 79-012)

There were 23 additional fuel-related incidents reported to the NRC
in Licensee Event Reports; all are briefly described in the report.

6. RADIATION EXPOSURE

Occupational Radiation Exposure

Occupational radiation exposure data submitted to the PRC for work-
.

ers employed at commercial nue ear pcwer plants . indicate that 54% of'

the total collective dose (man-rems) was incurred by' contractor" personnel
at BWRs compared to 60% at PWRs. At PWRs, the largest portion (46%)
of the collective dose (19,807 man-rems) was incurred by workers involved
in special maintenance, while at BWRs the largest portion (39%) of the
collective dose (16,682 man-rems) was incurred by worke-s involved in
routine maintenance activities.

The average annual dose for individuals who received . measurable ex--

posures was 0.62 rems, remaining less than I rem as it has every year-
since 1972.

The total collective dose (39,759 man-rems) is considerably higher
than last year's'value. Part of the increase could be due to the . fact
that three additional PWRs completed 11 year of commercial operation and
were included for the first time in this series of reports. The activi-
ties required by the NRC, as set forth in bulletins issued during 1979,
also caused an increase in the collective dose' received by workers at

several plants.

,
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' NUCLEAR POWER PLANT OPERATING ~ EXPERIENCE - 1979 - _

,

'' R. - L. Scott : 'D.1S. Queener-
C. Kukielka<

. ABSTRACT,
,

This report is the sixth in a series of reports issued'
annually. that summarizes the operating experience .of nuclea-
power plants in commercial' operation in the United States.
Power generation statistics, plant outages,-reportable occur-

~

rences, fuel element performance. and occupational: radiation*

exposure for each plant are presented and discussed,'and sum-
mary highlights;are given. The report includes 1979 data .from
67 plants - 25 boiling-water reactor plants, 41 pressurized-
water reactor plants, and 1 high-temperature gas-cooled reactor,

plant.

|

1. INTRODUCTION.

"
:
.

This report summarizes the operating experience of licensed nuclear
power plants in the Uniced States during 1979. Operating statistics,and

.

data are presented for each plant that was in commercial operatloa at-
year-end and had sufficient electrical' generation for meaningful analyses.

,

At the end of 1979, . 67 nuclear power plants .were licensed to operate --'

| 66 in commercial operation and 1 ~in power ascension (Arkansas 2). This
excludes Indian Point 1, Humboldt Bay, and Three Mile Island 2, which
are shut down indefinitely with no decision yet made on future operation.
However, operational data for Three Mile Island 2.is included and reviewed
for the period January 1 to July 19, 1979. The license for Three Mile-
Island 2 was suspended effective ~ July 20, 1979.

| The 1979 operating experience of 67 plants is reviewed; this includes
'the experience of 25 boiling-water-reactor (BWR) plants, 41 pressurized-'

water-reactor (PWR) plants, and 1 plant (Fort St. Vrain) equipped with a-
high-temperature gas-cooled reactor (HTGR), which began commercial opera-
tion on July 1, 1979. In comparison to the plants reviewed in the' 1978
operating experience report (NUREG-0618), Humboldt Bay -(BWR) was. deleted

.while Hatch 2" (BWR), Three Mile Island 2 (PWR),- and Fort St. Vrain (HTGR).
! -

were added. The plants included 17 this report are presented in Table 1.1
~

|
together with .the date when each plant began commercial operation and the
name of the nuclear steam-supply system (NSSS) manufacturer.

Operating statistics - for each . plant, :such as plant -availability and
capacity-factors and 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 summaries of Licensee Event
Reports (LERs), including abnormal occurrences, fuel performance, and
occupational radiation exposures.

.

'
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Table 1.1 Nuclser Pcwer Plents in Commercial Operation - 12/31/79"
4

Began,RePlant name Utility NSSS commercialtp
operation

Dresden 1 Commonwealth Edison Co. BWR 2 7/60
Yankee-Rowe Yankee Atomic Electric Co. PWR W 7/61
Big Rock Point Consumers Power Co. BWR E 3/63
San Onofre 1 Southern California Edison and San Diego PWR W 1/68

Cas & Electric Co.
Haddam Neck. Connecticut Yankee Atomic Power Co. PWR W 1/68

' _
La Crosse

.
Dairyland Power Cooperative EWR AC 11/69

. Oyster Creek 1 Jersey Central Powtr & Light Co. BWR GE 12/69-
Nine Mile Point Niagara Mohawk Power Corp. BWR E 12/69
Cinna Rochester Cas & Elects. Co. .PWR W 7/70
Dresden 2 Commonwealth Edison Co. BWR E 7/70
Point Beach 1 Wisconsin Electric Power Co. and PWR W' 12/70

Wisconsin-Michigan Power Co.
Robinson.2 Carolina Power and Lip,ht Co. PWR W 3/71
Millstone 1 Northeast. Nuclear Energy Co. BWR E 3/71
Monticello- Northern States. Power Co. BWR GE 6/71

' Dresden 3 Commonwealth Edison Co. BWR E 11/71-
< ' k . Palisades Consumers Power Co. PWR CE 12/71

Point Beach 2 Wisconsin Electric Power Co and PWR W 10/72
Wisconsin-Michigan Power Co.

Vermont Yankee Vermont Yankee Nuclear Power Corp. BWR- CE 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 Iowa- BWR- CE 2/73

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

-

Illinois Gas & Electric Co.
i

Surry 2 Virginia Electric & Power Co. PWR W 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. PWR W 12/73-
Zion 1 Commonwealth Edison Co. PWR W 12/73
Kewaunee

_
Wisconsin Public Service Corp. PWR W ,6/74

Peach Bottom 2- Philadelphia Electric Co. BWR GE 7/74
' Cooper Statim Nebraska Public Power District BWR E 7/74
Browns Ferry 1 Tennessee ~ Valley Authority- BWR~ CE 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. PWR BW 12/74

_ _



Table 1.1 (continued)

Began
eactor b

Plant name Utility NSSS commercial
type

.,p, ,g,

Arkansas 1 Arkansas Power & Ight Co. PWR W 12/74
Prairie Island 2 Northern States Power Co. PWR W 12/74
Peach Bottom 3 Philadelphia Electric Co. BWR CE 12/74
Duane Arnold Iowa Electric Light & Power Co. BWR CE 2/75
Browns Ferry 2 Tennessee Valley Authority BWR CE 3/75
Rancho Seco Sacramento Municipal Utility District PWR BW 4/75
Calvert Cliffs 1 Baltimore Gas & Electric Co. PWR CE 5/75
FitzPatrick Power Authority of New York BWR CE 7/75
Cook Indiana & Michigan Power Co. PWR W 8/75
Brunswick 2 Carolina Power & Light Co. BWR GE 11/75
Hatch 1 Georgia Power Co. BWR GE 12/75
Millstone 2 Northeast Nuplear Energy Co. PWR CE 12/75
Trojan Portland General Electric Co. PWR W 5/76
Indian Point 3 Power Authority of New York PWR W 8/76

7' Beaver Valley 1 Duquesne Light Co. PWR W 10/76
62 St. Lucie 1 Florida Power & Light Co. PWR CE 12/76

Browns Ferry 3 Tennessee Valley Authority BWR CE 3/77
Crystal River 3 Florida Power Corp. PWR BW 3/77
Brunswick 1 Carolina Power & Light Co. BWR CE 3/77
Calvert Cliffs 2 Baltimore Gas & Electric Co. PWR CE 4/77
Salem 1 Public Service Electric & Gas Co. FWR W 6/77
Davis-Besse 1 Toledo Edison Co. PWR - BW 11/77
Farley 1 Alabama Power Co. PWR W 12/77
Cook 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 HTCR GA 7/79
Hatch 2 Georgia Power Co. BWR GE 9/79

#Does not include Three Mile Island 2 because its license was suspended effective
July 20 1979 (see Vol. 44, No. 149, p. 45271 of the Pederal Register). However, the TMI-2-
operational experience for 1979 is reviewed through July _19 elsewhere in this report. Hum-
bolt Bay 3 (shut down 7/2/76) and Indian Point 1 (shut down 10/31/74) are not listed because
they have been shut down, a-4 no decision has yet been made on future operation.

b
Abbreviations of nuclear steam-supply system manufacturers: .

,

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

.
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This report was prepared for the U.S. Nuclear Regulatory Commission
(NRC) by the Nuclear Safety Information Center at Oak Ridge National Labo-

.ratory'under InteragencyfAgreement DOE No.'40-547-75, SOEW No. 80-80-002.i

The primary sources of information used in preparing this report _ were 'the
Licensee's Operating Reports, - Licensee Event Reports, Special Reports, -and
the NRC's Operating Unite Status Report (the monthly " Gray ' Book"). These
reports may be reviewed at the NRC's Public' Document Room, located at 1717
H Street, N.W., Washington, D.C. Documents pertaining to specific plants
are also available at public. document rooms located in the vicinity of-4

each' plant.
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2. . ' POWER GENERATION
'

\
|

. - 2.1'; Introduction

Tables.2.1, 2.2, and 2.3 summarize the plant' availability * andinet
~

'

electrical capacity factors * for the BWRs, PWRs,fand HTGR, respectively,.-

for-1979. Table 2.4 is a composite. of the BWR~ and PWR power generation
statistv:s - for 1979.- Similar information has:been reported for the years

,

; 1973'through 1978 for the BWRs and PWRs.1-5 This is the first' report:
containing information on Fort St. Vrain, the only commercial' HTGR. plant-
in operation in the United States, because commercial operation began,

'

| there'on July 1, 1979.

;
'

2.2 Electrical Output for-1979
,

In 1979 the total net electrical output for_67 nuclear power plants

! in commercial operation was 251.94 billion kilowatt hours...which 'is .11.5% ,

f of the total ele'etrical energy generated in the United States for the'
year from all sources.6 However, the . total _ net electrical energy output
generated by nuclear power in 1979 represents a 7.3% decrease' compared to
.the output for 1978. This _ may be due partly to the increased _ use of coal
and natural gas by electric utilities;6 however, the dominant cause was
the Three Mile Island 2 accident and the regulatoryLrestrictions_ result-

i- ing therefrom. Of the total net electrical energy output of nuclear power-
i plants in 1979, 60.3'!% was produced by.1'WRs,139.63% by. BWRs, and. 0.05% by -
' the HTCR.

~

L 2.3 Plant Availability Factor for 1979

The weighted average plant availability factor for all plants'in
1979 was 67.3% for the 67 nuclear power plants in commercial operation.

,

The' average BWR and PWR availability factors for this period were .72.0%|

~

; and 65.5%, respectively. The HTGR had an availability factor ofL22.2%.
| The BWR availability hetors ranged from zero for Dresden 1- to 97.6%

for Monticello. *1Vo BWR plants had availability factors below 50%, while
16 reported availability factors above 70%. .Dresden I had an availability
factor of zero because of the continuance of the-shutdown which began
October 31, 1978, r'or upgrading the emergency core-cooling' system (ECCS),-
chemical cleaning, and refueling. This outage was expected-to last a
minimum of 18 months. Big Rock Point had a 23.5%' availability factor
resulting primarily from an extended refueling outage to' eliminate the.

t vibration in an inlet diffuser in the reactor vessel.
The PWR availability factors ranged from 9.3% for Surry 2 to 98.9%

for Prairie Island 2. Seven PWR plants had availability factors.below
50%, while 20 plants had availability factors of 70% or more. Surry 2
had an availability factor of 9.3% due'to an extensive outage for steam .i

i

L generator replacement. The accident'at Three Mile Island 2 resulted in
!

*See Appendix A for definition. ;
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Table 2.2. WR Power Generation Statistics for 1979 (41 plants)

Design P an an 8Pacity factor
Electrical a

* *" C* *** * I *" "I'
PWR plants output

factor (years)capacity (* "'
[MW(e) net] (%)- Using MDC Using design MW(e)

Arkansas 1 850 3,323,490 55.3 45.4 44.6 5.4
Beaver Valley 1 852 1,778,375 40.0 24.8 23.8 3.6
Calvert Cliffs 1 845 4,194,218 70.3 59.1 56.7 5. 0

Calvert Cliffs 2 845 5,488,991 77.6 76.0 74.2 3.1
Cook 1 1,054 5,660,137 64.7 61.9 61.3 4.9
Cook 2 1,100 5,953,413 65.9 62.8 61.8 1.8
Crystal River 3 825 3,761,775 58.9 53.9 52.1 2.9
Davis-Besse 1 906 3,129,118 67.0 39.4 39.4 2. 3
Farley 1 829 1,743,590 28.6 24.0 24.0 2. 4

Fort Calhoun 457 3,666,112 95.7 91.6 91.6 6. 4

Ginna 470 2,960,510 -72.8 71.9 71.9 10.1
ro Haddam Neck 575 4,116,339 87.5 85.4- 81.7 12.4
da Indian Point 2 873 4,804,928 70.3 64.0 62.8 6.5

Indian Point 3 965 4,794,627 66.5 56.7 56.7 3.7
Kewaunee 535 3,439,289 79.0 75.5 73.4 5. 7

Maine Yankee 825 4,539,015 68.4 64.0 62.8 7.1
Millstone 2 870 4,363,567 62.8 59.5 58.6 4.1
North Anna l' 907 4,188,866 61.7 53.2 52.7 1. 7

Oconee 1 887 5,000,177 71.0 66.4 64.4 6. 7

Oconee 2 887 5,968,288 86.0 79.2 76.8 6.1
Oconee-3 887 3,259,529 46.1 43.3 41.9 5. 3

Palisades 805 3,433,264 59.9 61.7 48.7 8. 0

Point Beach.1 497 3,055,424 76.2 70.5 70.2 9. 2

Point Beach.2 497 3,707,450 88.5 85.5 85.2 7. 4

Prairie Island 1 530 2,910,820 73.1 66.1 62.7 6.1
l Prairie Island 2 530 4,193,044 93. 9 95.7 90.3 5. 0 -

Rancho Seco 918 5,711,999 91.1 74.7 71.0 5. 2

Robinson 2 700 4,005,007 70.8 68.8 65.3 9. 3

Salem 1 1,090 2,042,610 25.5 21.5- 21.4 3. 0

_ _ _. _.- .n_
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Table 2.2 (continued)

Design Plant. Plant capacity factor
* "" # #" "#"' * I "" "E"PWR plants output
capacity factor (years)[MWh(e) net][MW(e) net] (%) Using MDC Using design MW(e)

San Onofre 1 436 3,355,531 90.2 87.9 87.9 12.5
St. Lucie 1- 802 4,885,058 74.0 71.8 69.5 3.7
Surry 1 822 2,255,180 75.3 33.2 31.3 7. 5
Surry 2 822 611,521 9. 3 9. 0 8. 5 6. 8
Three Mile 819 848,038 12.9 12.5 11.8 5. 5

: Island 1
Three Mile 906 1,318,113 33.6 31.2. 30.3 1.7
'Islaad 20 -
Trojan 1,130 5,266,720 58.1 55.7 53.2 4.0
Turkey Point 3 693 2,874,917 51.8 49.3 47.4 7. 2
Turkey Point 4 693 3,845,291 72.9 65.9 63.3 6. 5

n> Yankee-Rowe 175 1,232,264' 81.6 80.4 80.4 19.1
1. Zion 1 1,040 ,5,537,168 68.1 60.8 60.8 6. 5

Zion 2 1,040 4,759,996 67.2 52.2. 52.2 6. 0

Total 32,189 '151,983,769

Average 785 3,706,921. 65.5 58.8 57.2 6. 0

#
Computed from date of first electrical generation through Dec. 31, 1979.

b
Data given are for the period Jan. I through July 19.. The T1I-2 license was suspended effective

July 20, as announced in the Federal Register . Vol. 44, No. 149, p. 45271.
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Table 2.3. . HTGR Power Generation Statistics;for 1979 (1 plant) -

i
,

Design - Electrical .

an aPacity factor - a-
-

P an
* ** avanaWty W Mant age ..

HTGR plant output
factor .

(years)
'

capacity (" "* j
[MW(e) net] (%) Using MDC Using design MW(e)

,

b
|- Fort St. Vrain 330 123,584 22.2. 8.5 8. 5 3.1
i

' # '

Computed from date of first electrica1' generation through Dec. 31, 1979.. <

bData given are for the period July 1, 1979 (date when commercial operation began) through
Dec. 31, 1979.
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Table 2.4. Composite of BWR and PWR Power Generation Statistics .for 1979

Design. Plant. Plant. capacity factor,

* # #8 *#8 * 'I ( "" "E"Plants tp
capacity factor (years)(* ""

[MW(e) net) (%) Using MDC Using design MW(e)

25 BWRs 17,806 99,834,368 72.0~ 63.3 61.9 7. 7
41 PWRs 32,189 151,983,769 65.5 58.8 57.2 6. O

Total. 49,995 251,818,137

Average _ 758 3,815,426

Weighted- 68.0 60.5 59.0 6. 6
average

_
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a plant availability factor of 12.9% for Unit 1, which still has an op-
.

erating license. The factor for Unit 2 (33.6%) is higher because only
data through July 19, 1979, were considered, since the license for this
unit was suspended effective July 20, 1979. (A factor of 18.4% is ob-
tained if the entire year is considered.) . Salem I had a factor of 25.5% '

due primarily to turbine blade replacement. At Farley 1.(which had a
factor of 28.6%) a refueling shutdown was extended for the purpose of
testing concrete expansion anchor _ belts.

2. 4 Plant Capacity Factors for 1979

. Individual plant ca
pendable capacity (MDC)*pacity factors were calculated using* maximum de-and design electrical rating (DER), both in
megawatts electrical net [MW(e) net]. The weighted average capacity-
factors for the 67 commercial nuclear power plants were 59.7% using MDC
and 58.2% using DER. These values reflect the lower capacity factors of
the HTGR, which were 8.5% using MDC and 8.5% using DEP.. The combined
weighted average values for the BWR and PWR plants were 60.5% using MDC
and 59.0% using DER.

The average capacity factors for the 25 BWRs were 63.3% and 61.9%
using MDC and DER, respectively. The MDC capacity factors varied from
zero to 93.7%; the DER capacity factors ranged from zero to 92.2%. Six
BWRs had capacity factors below 50% using MDC, while 12 were above 70%.
Six BWRs had capacity factors below 50% using DER, while 11 we'e above
77%.

The average capacity factors for the 41 PWRs were 58.8% and 57.2%
using MDC and DER, respectively. The MDC capacity factors varied from 9%
to 95.7%; the DER capacity factors ranged from 8.5% to 91.6%. Eleven PWRs
had MDC capacity factors below 50% while 13 were above 70%. Using DER,
12 PWRs had capacity factors below 50%, while 12 were above 70%.

Power generation information for 1979 is summarized in Table 2.1
through 2.4. More detailed information on individual plants is presented
in Appendix B. Tables 2.5 through - 8 give the distributions of avail-
ability. and capacity factors as a function of age. Availability and
capacity factor distribution is given in Table 2.9.

*See Appendix A for definition.
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Table 2. 5. BWR Plant, Availability and
Capacity Factors as a Function'of*

Plant Age for 1979a

**#88*~ **#*E*'
Plant age Number of'

availability. capacity
group plants in

ac or. fa(years) age group.
%)

0-0.9 0
1-1.9 1 85.2 79.1
2-2.9 0
}-3.9 2 *9.9 51. 5 ~-

4-4.9- 2 58.2 46.0
5-5.9 6 79.'3 70.1-
6-6.9 1 '90.4 80.3
7-7.9 4 85.1 72.0
8-6.9 2 82.7 71.1
9-9. 9 2 79.5- 72.0

10-10.9- 2 76.0 67.7
11-11.9 1 71.8 .45.9t

' 12-16.9 0
17-20.0. 2h 11.8 9. 0

abased on design electrical rating (DER),
megawatts electrical (MW(e)]._

'

bIncludes Dresden 1, which was shut down
-

all year (beginning Oct.'- 31, 1978) to' upgrade
,

the ECCS.- The other unit in this age group is
Big Rock Point, which was shut down for ~202 d ,

to eliminate vibration in an inlet diffuser in
,

the reactor vessel.

i

1
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Table 2.6. >PWR Plant Availability and

Capacity Factors as a Function of
Plant Age for 1979".'

_ Average Average
Plant age' Nuraber of availability capacity

group plants in-
factor factor.(years) . agefgroup (g)- (g)

0-0.9- 0
1-1. 9. 3 53.7- 48.3
2-2.9 3 51.5 38.5
}-3.9 5 56.7 49.1
4-4.9 3 61.9 57.7
5-5.9 7- 64.8 55.8
G-6.9 9 68.2- 60.3
7-7. 9 4 71.0 56.7
S-6.9 1 59.9 48.7
9-9. 9 2 73.5 67.81

.16-10.9 1 72.8 71.9
11-11.9 0

| 12-16.9 2 88.9 84.8
1 17-20.0 1 81.6 80.4

#Based on design electrical rating-(DER),
megawatts electrical [MW(e)].

I

:

f

|
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Table 2.7. iHTGR Plant Availability.and
Capacity Factors as a Function of-

Plant Age for 19792

Average Average
Plant age Number of

availability capacitygroup plants in
factor factor '

(years) age group (g) (g)

3.1 1 22.2 8.5

abased on design electrical rating (DER),,

megawatts electrical [MW(e)}.

,

e

-
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Table 2.8. ' Composite of BWR and PWR Plant
Availability and Capacity Factors as

a Function of Plant Age .for 197d*,

.

^#*#*E* ^**#88*
Plant age . Number of availability capacity.

group plants in
factor factor.(years) age group

(%) '(%)

0-0. 9 0
1-1.9 4 61.6 '56.0
2-2.9 3 51.5 38.'5
}-3.9 7 57.6 49.8
4-4.9 5 60.4- 53.0
5-5.9 13 71.5 62.4
6-6.9 10 70.4 62.3
7-7. 9 8 78.1 64.4
6-6.9 3 75.1 63.6
9-9.9 4 76.5 69.9~

1&-10.9 3 74.9, 69.1
11--11.9 1 71.8 45.9'

12-16.9 2 88.9 84.8
17-20.0 3 35.1 ~32.8

.

#Based on design electrical rating (DER),
megawatts elettrical (MW(e)].

i

,

1

,

!
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. Table 2.9. . Distribution of BWR and PWR Plant ' Availability-

Factors,and Plant Capacity Factors for-197f
,

Availability Number of- Number'of Total number
#

- -BWRs PWRs. ;of plants

90 and over 3 -4- .7
80-90 9- 4 -13
70-80' T4 -12 '16~
60-70 3 9- 12
50-60 4 5 9

Less than 50 2 7 9 ,

25 41 .66

-Average availability. 7 2. 0 -- .65.5 67.9
factors, %

.

8Pacity factor . Number of= Number of Total number
us E

BWRs PURs- .of plants'.

90 and over 2 2 4
80-90 4 4 8
70-80 6- 7 13

.60-70 2 10 12
50-60 5 7 -12
Less than.50 6 11 17

25 41 66-

Average capacity fac- 63.3 58.8 60.5
tor:, using MDC, . %

Capacity factor Number of Number of Total number
-

""
BWRs PWRs of plants

90 and over 2 2 4

80-90 3 4 7

70-80 6 6 12

60-70 3 10 13

! 50-50 5 .7 12

Less than 50 6 12 18

,

! 25 41 66*

|-
'

Average capacity fac- 61.9 57.2 59.0
tors using DER, %

#See Table 2. 3 for the data on the' one HTGR'. in the United
-States..

f .2-12
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3.. PLANT OUTAGES

5

' 3.1 Introduction

A review of. the plant outages that occurred during 1979' provides a. .

means .of assessing the nature, number, and extent of the operating ~ prob-2
,

~

lems experienced at nuclear power plants during the ' year,L ae.well' au the -
, _

The data for this review wereprincipal systems .and components involved.'
,

obtained from the data submitted by the licensees. for :the NRC's monthly
publication, Operating U' ite Status Report..n

In a few- cases, the outage type .was classified dif ferently than re--

ported by the licensee. For example,' where appropriate and suf ficient
. information was availchle, major outages were subdivided to reflect more
accurately the true nature of the work performed during the outage . Also,
the forced extension of a scheduled outage * was generally recla ssified
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 could be per-
~ formed during 'an unexpected forced outage. These. cases were classified
as scheduled outages. , . Refueling of the reactor is also classified as a
scheduled outage.

The tables appearing in this chapter present plant outage data only-
for the 66 light-water-reactor (LWR) plants commercially operable in 1979.
The outage experience for the single HTGR is summarized in Sect. 3.5.4,
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.
In reviewing the outage data, it should be noted that there are signifi-
cant differences in nuclear plant designs, even between plants of a -given
type: therefore, care should be used in interpreting the data.

3. 2 Plant Outage Statistfes

There were 698 outages, requiring 193,825 h of shutdown time, re-
ported by the 67 nuclear power plants which were in commercial operation

1- during 1979. The 66 LWR plants accounted for 687 outages, requiring
190,391 h - an average of-33.5% for the year. Forced outage time for

,

the LWRs averaged 14.4%, and scheduled outage time averaged 19.1%. The
average total unit availability for the 66 LWRs was 68.0%.i

;

Table 3.1 presents the 1979 performance data for BWRs pand lists the
systems and components involved in the major outages, that is, outages'

lasting 5 days (120 h) or longer. Table 3.2 presents.similar information.

for PWRs. Nine major outages at BWRs 'and six at PWRs involved pipe sup-
ports and snubbers. . Fif teen major outages at PWRs involved the feedwater
system -- a reflection of the impact of the THI-2 accident.;

'

*See Appendix A for definition.
iThe availability plus the percent of total outage time exceeds>

100% becaese, by definition, the ' availability factor includes " unit re-
serve shutdown hours" which are also counted in'the " total outage- time."

1-
'
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t bla 3.2. Samary of Phlt Power Plast 9ut4cro Dur1131979

* "
m m
h t. e

3 B 2 j =* a
= ng *J % i% C U~

* 2 ; 3 ! E
= . o

" = *- * ~ ~ a
. .

- a u -: : : : : :. t a s . .e : :-
', j. j j I 2 :

~& 8 8 8
:: E I W2 5 2 3 j j [. % ~ "

a
E E O O u u u S E E G n ~ ~ 3 E 5

Swmurte of performnu dass

Percent of year 100 100 100 100 100 100 100 100 100 100 .100 100 100 100 100 100 100 100 1C0 100 - 100
operational

N rcent of year 100 100 100 100 100 100 100 100 100 100 100 100 100 103 100 10'' 100 100 100 D0 100

la commercial
operation .

Scheduled cutages
during commercial
operation

Hours 2141 744 1594 1309 v68 1785 1395 3704 2175 175 1952 1302 2294 2839 934 709 1846 2344 1145 18 1497
- Percent 24.4 8.5 18.2 14.9 16.8 20.4 15.9 42.3 24.8 2.0 22.3 14.9 26.2 32.4 10.7 8.1' 21.1 26.7 13.1 0.2 17.1

Forced outages
desing commercial
operation
Hours . 2362 4513 1012 61, 1623 1201 2205 914 4081 201 430 30 305 96 902 2057 1525 1014 1392 1208 3224
'areent 27.0 51.5 11.3 7.5 18.5 13.7 25.2 10.4 46.6 2.3 4.9 0.3 3.5 1.1 10.3 23.5 17.4 11.6 15.9 13.8 36.8

' Total outage time
during commercial
operat ion

Bours 4503 5257 2606 1963 3091 2980 3600 4618 6256 376 2382 1332 2599 2935 1836 2766 3171 3358 2537 1226 4721
Pe rcent 51.4 60.0 29.7 22.4 35.3 ~34.1 41.1 52.7 71.4 4.3 27.2 15.2 29.7 -33.5 21.0 ' 31.6 34.5 38.3 29.0 14.0 53.9

w Unit evallability

k' in commercial
operation

Percent 55.3 40.0 70.3 77.6 64.7 65.9 58.9 67.0 28.6 ' 95.7 72.8 87.5 70.3 66.5 79.0 68.4 62.8 61.7 71.0 86.0 . 46.1

System ami components acusing mjor outages (figurwa indioxte morber of oratages lasting 6 days or longer)

Fuel inspection 1 1 1 1 1 1 1 1 1 1 1 1 1 1- 1 1 2

or replacement

4 Mais turbine 2 2 1-

Condenser 1 1 1

Feedwater system -3 1 1 1 1 1 1

Steam generators 1 1 2 1 1 1 1 1 1

Reactor coolant i l' 1 1 1 1.

eystem

keactor coolant 3 1 3 1 1 1

Pumps
1Engineered safety

features

Main steam eystem 1 1 1-

Main generator 1

Electric power

Pipe supports 1 1

a 3 snubbers
1Instrumentation

and controlo
1Safety related 1

piptag

A
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Serwxm of parfanzwe data

Percent of year 100 100 100 100 100 100 100 100 |100 100 100' -100 - ' 100' 55 100 .100 100 L100. 100 - 100-
operational

Forcet of year 100 100 100 100 100 100 100 100 100 100 100 100 100- ? 55 100 - 100. 100 100 100 100 -

la cosamercial
noperation

Scheduled outages
during commercist
operat ica . . ,.

..4102 . 2012 1436 .1101 c. 954 70.614Bours 2755 2033 1022 - 834 44 1581 .'' 2312 . 2115 402 2078 0^
7941 - 940 .. 4.3 . 40.7. 46.8 . 22.9 36.4' 12.6 ? '10.9 ' 19.9 '

'13 3569
Fercent 31.4 23.2 11.6 9.5 - 0.5 - 18.0 ' 26.4 24.1 . 4.6 23.7 'O ' .90.7. 10.i

Forced outagee
' during commercial , . ,

- i
operation

Boers 760 269 5 1520 50 401 272 4413- 453 212 -,5714 ''0' 6692 3172 102 , 146 ' .384 ,175 1689 1920 59.298
Forcent . 8.7 3.1 . 0.1 - 17.4 0.6 4.6 3.1 50.4' . 5.2 - 2.4 - 65.2- .0 '76.4 . 66.1' 1.2 .1.7 ? 4.4 2.0 ..,19.3 21.9 16.7,

Total eutage time
during commercial -

operation .
Bouro 3515 1 2302 ' 1027 2354 94 1982 2584 6528 . 955 2290. 5714' 7941 76321 3185 3671 4248 ~23% 1611 2790 ' ,2874- 129,912

8 *

Forcent 40.1 26.3 11.7 26.9 1.1 22.6' 29.5 74.5' 9.8 ; 26.1 65.2 90.7' 87.1 66.4 41.9 48.5 27.3 18.4' " 31.9 .. 32.8 36.6 , .

Unit availability
'

La commercial
_ operstica ,#7

Percent 59.9 76.2 88.5 .73.1 98.9 91.1 70.8 25 5 .90.2 74.0 75.3 - 9. 3- 12.9 33.6 58.1 31.8 '.72.9 - 81.6 .~ 68.1 67.2'/ 65.51-

^n

5. 3;1stens and amponents exuaing nzjor outages (figuere indicate neber of outages lasting & dcye or long e)

Fuel ineract"_ca 1 -1 1 '1 1 1 l' '1 1+ .2 1' .1' '1' . 32 -
or replacement

7
. Main turbine 1 1

3 ,'Condenser
~

1 . li

,

Feedwater system -1 1 1 1 1. ,1 -1 I1 .

' 16
Steam seneratore 2- 1. 1 1 1 .,f , y

*

Reactor coolant '1 - 1 -1 ^ 1- 10 ,'
system - yq

Reactor costant -1; .1 2. '2 16 ' y
Pge . . . , ,

Engineered safety 1 .1 ' il' [1( 51 . 61 #

'"4
. features ,

,' ,

Main steem system ,1 'i. '5fi ,

,

1'' Main generator
~

3

Electric power _1- 1 3
, r;

1. '6' .Pipe supports 1 sl~ f

and membbers

lastrumentation ' - 11
.and controlo

' safety related 'l 1.1 .I'. 5-
,

,

' Piping; ,

" Commercially operable for 3799 h, bened on data through July 19. i License wee'esspeeded effective July 20,''1979.
'IThere were 7401 h of reserve shutdown time, which'io equal to an average of. 2.?I eelt availability.' '

,
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3. 3 Types of Outages at LWRs j

I
Tne date on forced and scheduled outages at BWRs and PWRs for plants

in commercial . operation in 1979 are summarized in Table 3.3. The average
number of forced outages was eight per plant, with each outage averaging
158 h. The average number of scheduled outages was three.per plant, with
each one averaging 635 h compared to 466 h in 1978 -- an increase of 36%.
On the average, each plant experienced 11 outages, totaling 2885 h.

3. 4 Approximate Cause of Plant Outages at LWRs

Plant cutages at LWRs and their approximate causes are summarized
in Table 3.4. Each outage cause was determined by the NRC staff to be
in one of the following eight categories: (1) refueling (scheduled),
(2)-equipment failure (forced), (3) maintenance or test (primarily sched-
uled), (4) operational error (forced), (5) regulatory restriction (forced
and scheduled), (6) administrative (forced and scheduled), (7) training
and licensing (scheduled), and (8) other. The operational error category
includes any plant personnel errors which caused a forced outage. Sched-
uled refuelings required the most outage time of all causes -- 70,089 h
(37%). Equipment failures (forced) accounted for 44,471 h or 23% of all
outage time. Regulatory restrictions (forced and scheduled) accounted
for 53,989 h -- 28% of the total outage time. This is a significant in-
crease over that accumulated in 1978 when only 11% (15,090 h) of the
total outage time was for regulatory restrictions. The increase was due
primarily, but not completely, to restrictions concerning seismic' design
deficiencies in safety-related piping (~16,000 h -- see Sect. 4.3.2) and
restrictions concerning certain aspects of operation related to the Three.

Mile Island 2 accident (~12,000 h -- see Sect. 4.3.3).
Although the number of LWR plants considered in this review increased

by only 1 (1.5%) from 1978 to 1979, the total outege time increased by
48,323 h (34%) -- a reverse of the decreasing trend that had been occur-
ring since 1976 and due primarily tc an increase in 1979, over 1978, of
38,899 h of outage time as a result of regulatory restrictions.-

Table 3.5 lists the ratio of outage hours for various causes to 100 h<

'

of commercial operation. These numbers may also be considered as the
percent of time expended for each cause. In 1979, there were 24 BWRs com-
mercially operable 100% of the year (8760 h) and one commercially oper-
able 32% of the year (2833 h); therefore, the total number of operating

! hours considered for BWRs was 213,073 h. For the PWRs, there were 40
units commercially operable all year and one unit commercially operable
55% of the year (4799 h), giving a total of 355,199 h of operation for
the PWRs.

The table indicates that PWRs (as a class) accumulated a larger per-
centage of outage time than did BWRs for all causes except operational
error. The effect of regulatory restrictions at PWRs is apparent but
more significant than it appears from the table, because 4.1 h of the
7.1 h shown for BWRs (as a class) was due to the shutdown of Dresden 1
all year for upgrading the ECCS.

1
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Table 3.3. Summary of BWR and PWR Nuclear Power Plant Outages by Type for 1979"
,

Forced outages Scheduled outages Total outages
' Plant type

| .and number Outage Outage " *E'Number of Number of Number of
"#" I" "#" " "#" '"

i events events events(h) '(h) (h)
1

'BWR plants (25) 180 22,456 69 38,023 249 60,479 . i

Average per 7 898 '3- 1,521 10 2,419-
| BWR plant .

PWR plants (41) 336 59,298 102 70,614 438 129,912- +

Average per 8 1,446 2. .1',722 11 3,169 +

PWR plant

All plants (66) 516 81,754 171 108,637 687 190,391

{| Average per 8 1,239 3 1,646 11 2,885'
'

) plant

| . Average outage 158 635 277=
duration per
plant=

'

I- " Includes data for Three Mile Island 2 through July'19. .(The license for~Three Mile.
' Island 2 was suspended July .20, 1979.)t
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Table 3.4. .' Approximate Cause of Outages at Light-Water Reactor Units During 197 8
-r.

' Forced outages Scheduled outages
Events - y,'intenance Regulatory Operational,g,,,,g MaintenanceA ministrative ' otkr . "**""* Regulatory . : Administrative ' Other Totals.failure or test restrictions error. or test restrictiona -

BWRs

Number of . 147 4' 28 1 4 45 17 .,10 . '. 256 -
events

Hours of 16,083 4.828 .1.150 5 390' 3.106 . 24.659 '10.258 60.479 '
outage

PWRs

' Number of '294. 2 ' 24 35 1. 10 -65 31 15 2 ~ ' 5 i 484
~

events

: Hours of 28.388 8 .' 30.046 567 -70 219 15.090 '45.430 8.857 56 ' 1.'181 129,912
'[ outage "-

All plants

Number of. 441 2 28 ..' 63 2 14 110- ' 48 - ; 25 . 2 . 5 ~740 -
events-

Percent of 60 . <1 4 '9 <1 2- 15 6 3- ' <1 . . <1' :100''

total -

All planta.

Total outage 44.471' 8 .34.874 1.717 75 - 609 -18.196 70.089.'. 19.115 '56 '1.181 .190.391
~ hours

. Percent of " ' 23 ' -<1 18 .I' .<1 <1 ~10 | 37 - 10 ' < 1 .' .<1 100
total

-"The number of events includes those portions of or continuation of an outage attributable to causes other.than the initial cause of the outage.
Therefore, the number of even:s in this table exceeds the number of outages.

'
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Table 3.5. BWR and PWR Outage Ratios '(Outage Hours per 100 Hours. of Commercial Operation) .,
,

i .
.

>
~.

Plant Equipment. . Maintenance .Regulatoryi Operational' #* "I"I'*" lOther5 '' Totals 1h f=11ng Administrative.type. failure or test restrictions' error: . licensing -

'

BWR 11.6 7. 5 1.5 7.1 0. 5 0. 2 28. 4". U
PWR 12.8 8. 0 4.3 11.0 0. 2 ' O. 4^ 36.f ;

.

,
- ; .

' .a
Differs from total outage values.given.in Table 3.'l- due to rounding off of ' numbers. . - t
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3. 5 Systems and Components Associated with
Plant Outages at LWRs

A graphic. representation of plant outages is shown in Tablee-3.6
and 3.7. These tables classify outages by type and identify the system,

'

component, plant, and cause. Outage duration in hours and the percent
of the total outage time is listed for major groupings. The size of
each box is proportional to the hours involved to the nearest 1%. The
system and component classifications used in these tables are listed in
Appendix B.

The first four columns in each table are interrelated; e.g., Table
3.6 shows that the Duane Arnold plant accounted for 1733'h (3%) of the-
forced outage time associated with pipes and fittings in the reactor
coolant system. The last column in Table 3.6, " Outage Cause," relates
only to the first column, " Outage Type,"'and indicates, for example,.that
equipment failureo accounted for 16,083 h of forced outage time experi-
enced by all BWRs, and this also represente 27% 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 Boiling-water reactors

Forced outages. Forced outages accounted for 37% of the total out-
age time at BWRs in.1979. Equipment failures accounted for 27% of the

I time, while regulatory restrictions accounted for 8% and operator errors
accounted for 2%. 'The major systems. involved, each accounting for 9% of
the time, were the reactor coolant system, the reactor system, and en-
gineered safety features.'

The components requiring the more significant amounts' of time were
pipes and pipe fittings -- 6833 h; an inlet diffuser (at Big Rock Point) --
4847 h; transformers -- 2600 h; and valves -- 2085 h.

Scheduled outages. Scheduled outages at BWRs totaled 38,023 h, or
63% of the total BWR outage time. Refuelings accounted for 24,659 h, or
41%. Other activities such as maintenance were of ten carried out concur-
rently with refueling. However, in general, it was not feasible to pro-
rate the outage time to other than the reactor system and fuel elements.
Regulatory restrictions ac' counted for 10,258 h (17%); however, of that
amount, 8760 h were accumulated at o'ne unit (Dresden 1) to upgrade the
ECCS.

3.5.2 Presstrized-water reactore

Forced outages. Forced outages accounted for 46% of the total' PWP
,

outage time in 1979 (i.e., 59,298 of 129,912 h). Most of the forced out-
age time was devoted to the steam and power conversion system (30,177 h)'

and the engineered safety features (21,003 h). The dominant components
were pipes and pipe fittings and instrumentation and controls. The sig-

,

nificant amcunt of time devoted to these systems and components is a re-
flection of the restrictions imposed by the NRC as a result of the Three

3-10
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8Table 3.6. Boillag-Weter-Reactor Fleet Outesee te 1979 "

- OUTAGE ASSOCIATID ' ASSOCIATID F1 ANT 5 ' OUTAGE '
' TYPE SYSTEM CONFORENT AFFECTED CAUSE -

. . DUANE ARNota '
FIFES FITTINGS . gy3g 3g

226 % of SMh TAR 100s it
7 mTE M .1crue TALYts

r 43% EBUWUCF 1-220/ERTCE 1-213_j
1710h 33 490h lacaoat-137/01h353 1
792h Flers 11 792h St. FEST 3-323/OfBE38-u9 .I

3671h 91 900h I6C-702/0TERS-198 11 900h gusw.1 1-3%/0 Twas-5M 1

O!EIR , : 4. SQUIFlerf
(Im2T SIG ROM FOINT FAI1ERE

. REAC10E DIFFUSIR) .

FORCED '
OUTAGES 4847h at 4847h 83

5554h 93 707h CONTROL 300 BRITES II 707h LACRDS58-554/F11& RIM-154 11

FITIFAMIG-4228
FIFES' FITTINGS- INC11EIRED BRUNEUIm 2-336

EAFETT
FEATURES

4564h 81 4564h SS
600h sm0CK SUFFRass0Rs II 600h FILG.1-437/0. CIT 1151-163 11 16.00 % 272

L30h 91 2Mb TALTES-175 /0TERS-91 <1l 2Mb TARIOUS *11

ELECTR C TRAs5FORDERS DRESDEN 3 gy .
RISTRICTM '2600h 41 2600h ' 41

3184h ~ SI 58.h COMUCTORS-343/DTEIR$-241 II 58 h TAR 10ps 11
534h ELIE "'N II 334h == 1-455/0TMERS-79 11
Eh MJp-345/1&C-22 3 11 Stak TARIOUS-345? TAR 10U5-223 11 4828h 81_

1908h , 32 1%h TALVES-200/0TEER$-606 II 80th TAR 0U5 it - - 0FIEATOR ERRS
502h I6C II 502h 1&C-414/01EIRS-48 13 502h TAR.t as 11 1150h 21

22.456h 371 207h TARIOCS a ll 207h TARIOUC <-13 207h TAR.0US <11 395h OTEIR-390;' A33 flu.-5 <11

SATG 1

110th $1

EIEE MILE FOINT 1

267 % ' 43

BROWS FERIT 3

2554h - 41

ERUNSWICE 1

22%h 41

SIC BOCK F0luf
1773h 31

RIACTop FUIL ELEDGBTS REFUELIEG
lac 3065E

1578b 31

BRUE5 WIG 1

1530h h

E I ''1464h 22
SCEIDUIED

YMOUTAG S 1450h 21

'i' 1766h 22

1143h
'

21

AD-CITIES 1 '988h 22

QUAD-CITIES 2iagh , gg
I 1/h 330MW5 FERAT 2 1 .

;"
'04 COOPER 1 .

24.659h 41124.659h ett 24.65 % 411 471h RADWB FERRY I J

OT888
,

) gucipranrn (UPCRADING OF SCCS DRI5 DEN 1
SlJETT AT DRESDEN 1) Regggating

FRAltRES RESTRICT 105

4760h elet 8760h Slet
suoCE Samuv1m 1-585

1264h SUFFRESSORS

..

1264h ERREWIM 2-676 2123
784b TALTES I '48h TARI.005 13

10970h 183 198h I&C <.I .9th TAR;ODS =
10.258h 171,

. 32Actet 74th RT ExcH ,85/FUMFS-343 '48h F. BOT. 3-385/0TERS-)43 p
1264h C00 tart 21 63 % TALTts-329/0TssEs-304 013' TAR cos usIrranearR OR TEST
4826h RADukSTt II 482h BBCX381ERS

36.923h 631 511P TARIOUS II 531h VAR 100s I.,482F F. DDT. 2-25
/F. 307. 3-231

511b Van cars l' 3106h 51

8eut Fleet estesee totaler 60,479 h (1001).

' Abbreviettete used te Table 3.41
. edele. * edetr tetrative

Sr. Ferry 3 e trennie Ferry 3
- scesek.1 = armeseteh I

he. each. * beat amensager
tac = seetronosteesee and sentrole
F. s.1. . Feech settee

. Fals.1 - F11ses 1 3,g g
4. csttee L = geed Cities 1
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;-' Table 7. Pressert24J-Mates 4eector Fleet Gutegee le 1979

? OUTACE . Ass 0CIATD . A550CIATED PLANTS OUTEE

TYP1 SYSTEN ' CofrWWT AFFECTED . CAUSE ~

..

'4% EIS 2
50h COGE 1

s 2
FIFES, FITT15GS ,77h Coct 20

'

40h 2105 1
3155h * 61 I7% VARIOUS

_.
a

'

ATIM - TREE NILS IS1JND 1

- AND CNNE
g. - 6692h ST REGulaTORT

CDRVIASIch 7642h 62 950h VARIOL's II - EESTRICTIWS '
I

2359h 23 -

Toms =ES
i 7 __e 1 1:

5722h 42 '164 3h CALI. CLIFFS 1-193/OTEtas-770 13

M D10h ' THRES MILR ISLAND 3 '21

3482h 31 '52h OcasEE 2-M4/0TWEas-ite :T
17 ?h CEV5T. RIVER-3/Pt. ISL. 1-4 9 F :I

2966h " ' 21 659h GIlmA-430 N 12 59 I

7 43 % V ALVES-750/lRA-685 11 43 % V ARIOUS .I

70BCEB E177h 2 32 87 % CEhn.-403/arHUS-472 II 17 % V ARIOUS .I 10.046h 2 32

OUTEE
SURET 1 -

P1FES. FITTIIIGS -

- SEAVER TALLET 1ENCInEERID
,3857h

'

31- SAFITT
FEATURES } 981h MAINE TAMIE 21

11.50th 91 290h SAN SFDBE-2M/tAPCEO SECO-M ell

FAILET 1 RQU1Fluerf -
stu1CE _M3% 31 FAILURE

'8
-

2Mn ' 22'EU"'I I ~

9062h 61 455h SAa.EN 1-720/0TtBSS-7M I

21.00h 162 440h VA310US 440h SALEN 1-464/37E3 5-776 I r

70 % PUlfS 703h CNTET. E!VER 3-I007/v. ,_ ;. I

REACTOR 050h VALVES s 050h TN1-2-413/OTMBs-48 1

' CDOLAir? I Mt CET.C.Sm.-410/PIPt.FTC.-M4 1[ 14h DAVIS-SEsst 1-630/015E3.r 504 I

5091h 4t " TT04h VAslous x 2046 VAaIOos :
70T7h RLECTRIC FWER I 037h V AR Iort I 037h VARIOCs I

i 44h gnRTE AMA 1-770Tigg33-161 3 78.388h I2I34h AUI. MATER I 'Mh WALVE OPR.-783/0TWEES-161 I t

046h VAR IOUS 3 1046h YARIUU5 I B64h 0PH. ERIDe'-MI!59.298h 462 3046h 16C-529/0THER!-517 1
'

275 % ' 21

TUREET 701NT 3pgn

INDIAN MM 32594h 21

2M '. WORTE ANNA 1 ' 21 a

#"'" I
2277h 2T

10 % INDIAN POINT 2
,'11% SALEN 1.

YtRKEY FOINT 6 ,846h
EMh FARLET 1 4

I

76 % MILLSTWE 2
754h CODE :

~Wh 5T. LUC E1 ' REFUELaG
$ 70h CALVERT CL FFS 1- REAClot

' 492h OCGUER 3
~Aceh COOK 1
:9% CETSTAL RIk 23
'91h ARIANSA$

76h FOINT REACl1
.62h C 13A A

01h IIS 1
06th CALVERT CLIFFS 2

3CNEDULED 064h BADDAM RSCE

OUTEE Onch SUWY 2
962h OCOIIS 1
9%h E15 2 1

940h THREE MILE ISLAprD 1 1

769h EWAL9FER * 1

744h BEATM VALLET 1
724h PRAltIE ISLAND 1 a

63.68th 353 69.601h 151 El6h 701NT BEACE I 45.630h 351

sUEa7
,,,,

694th ' t! MAINTWaNCE

1321h G11 ERA-690/PT. REAcu 1-631
' Os

ETts MD 9138h 72 9 76h $AM Ou]FER-402/DTnBas-474 TEST
POWEB IB$ftUISITATION 728h DAVi$-BESSE 1

CWTIASIM 3266h AND CGITDOLS *21 53sh RANCMG EBCo-15M/AREABSAS 1-2
l"'Hh lentyt T-et-709/PT.SEACM 2-.90

FIPEE. FITT13CE ~2110h 21 311h Y ANESS-EnWF-460 /0TilEts-843 15.090h *123

820h Ft198
' 820h TLh2T PT. 3-872/0TWIS-1128

_ _10.849h 514T
_.Qn0h NA 000h TEDJAN IPower not meesee)

11% VALVE $-912/LTHER$-203 115h DAVIS-BEsst 1-765/0TWERS-370 BECULATORT '

ERM ' 2437h ' SUFFR BORS ' fl TAM 25-ROWE 4 /OTWEBS-41 6

t h 350h TEDJAp .405 /OTusis-742 Ty '

3?S 7h ' ' 31
3Fh rtES.Vts.-608/0TIIERS-742*I 704h Davis-MEE 1-749fv. .-T33 >13 Sg57h ' = 71

REACTOR C00LAuf-2000 PO4h PCIFS F

PB.414 k Set 2297h OTMERS-217 21 .ilh VALVES-3M/0TREBS-257 * .I .t9 m VARIOC5 *13 1237h OTTER-1151/AISIIE-% ell

'Fwn pleet estesee tetened 129.912 h (1002).
IAbbreetAttene need la Tshie Af t
edale * edaintetrativa
ess. * ess111ary -

Calv. Clif fe * Calvert Cliffe
' ekt. tier. * etteelt elesere
Cryot, tiver * Crystal River
f tg. * fittisse
seer. * generatet

[f RA * est app!! cable

opt. . * eperatet
Pt. Seech * Pelet Seach

.' Pr. set. = ressete totand
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Mile Island 2. accident and the concern about seismic design deficiencies
in safety-related' piping.

Regulatory restrictions accounted for 30,046 h,- which is an increase
of 24,909 h over 1978. Equipment failurea accounted for 28,388 h in 1979,.
an increase of.2506'h over-1978.

Scheduled outages.- ' Scheduled : out ages in PWRs totaled 70,614 h, or
54% of the total PWR outage time. The reactor system accounted for
45,681 h, of which 45,430 h,wa's for refueling. Maintenance or testing,
accounting for 15,090 h, decreased slightly from the 1978 total of
15,694 h. In 1978 there was no'schedulea outage time fo'r' regulatory re-4

strictions, but in 1979 such restrictions" accounted for 8857 h of-sche-
duled outage tice.

f

3.5.3 Comments on BWR and PWR outages

Forced outages. Twenty-five -BWR plants experienced 22,456 h of
forced outage - an overall average of 898 h per plant. Forty-one PWR
plants experienced 59,298 h of forced outage -- an overall average of
1446 h per plant.

Additional insight into the autages at BWRs and PWRs may be-ob-
tained by reviewing the data in Table 3.8 which compares the percentages
of forced outage time and the average number of hours per plant for the
listed components, which contributed 1% or more of the total. outage time.

Excluding the inlet diffuser at Big Rock Point, the component that
contributed the most to forced outage time at BWRs was piping, accounting
for 274 h per plant. At PWRs piping accounted for 480 h per plant, and
shock suppressors accounted for 197 h per plant.

Scheduled outages. The 25 BWRs had 38,023 h of scheduled outage time
for an average of 1521 h per plant. The 41 PWRs accumulated 70,614 h for
an average of 1722 h per plant. The scheduled outages in the two types
of reactors are compared in Table 3.9 on the basis of percentage of out-
age time and average number of hours per plant for the listed components
of either reactor type, which contributed 1% or more of the total outage
time.

Fuel elements, the componencs involved in refueling, accounted for
more outage time than the other components at both types of reactors. The
average outage time due to fuel elements at PWRs was slightly greater than
that at BWRs, averaging ~128 h longer. Aside from fuel elements, shock
suppressors were the components commanding the most scheduled outage time
at BWRs, excluding the outage for upgrading the ECCS at Dresden 1. At
PWRs heat exchangers ranked second behind fuel elements, requiring 223 h
per plant.

3.5.4 HTCR outage experience summary

Fort St. Vrain began commercial operation on July 1, 1979, and
therefore accumulated enough operating experience to be included in this
re port. The total time the unit was in commercial operation during 1979
was 4417 h. The unit generated 123,584 MWh net. At the end of the year, I

1
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Table 3.8. Components Involved in Forced Outages |

BWR PWR

System Component
%- Av. hours.- % Av. hours

per plant- per plant,
,

Steam and power Pipes and/or fittings '6 ~ 199-

Instrumentation 6- 186
Turbinas 4 140
Pumps 3' 85
Heat exchanger 2 70
Main generator 1 21

Engineered Pipes, fittings 8 183 9 281
safety features Shock suppressors 1 24 6 197

Reactor coolant Pumps 1 32 1 42
Valves 3 68 1 26'

Pipes and/or fittings 4 91

Reactor Inlet diffuser 8 194
Control rod drives 1 .28

Electric power Transformers 4 104

4

I

,

1

w
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Table 3.9.. . Components _ Involved in Scheduled Outages .

BWR- PWR-

. System Component
% Av. hours % Av. hours

.per plant per plant

Reactor Fuel elements- 41 '986 35 1114

Steam and powet - Heat exchangers 7 223
Instrumentation 2 80
Pipes and/or fittings 2 61

Pumps 1 44

Engineered safety Shock suppressors 2 51 2 59
features Other (Dresden 1 '14 350

upgrade)
Valves 1 '30

,

Reactor coolant Pumps l' 42

Radioactive waste Recombiners 1 19
management

i

r

,

b
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it had'an availability factor of 22.2% _ and- a unit capacity factor of 8.5%-~

for -both MDC and . DER.
The unit experienced eight forced outages, ' accounting for. 29.2% of

-ohe ccamercial operating period, and three scheduled outages, accounting
for-48.6% of the commercial operating period. (Further details - of. Fort-
St. Vrain's outage experience are- contained in the individual plant data
sheats in Appendix B.)-

3.5.5 Summary

During 1979, the 25 operating' BWRs experienced an average of 2419 h
of outage time compared to an average of 3169 h for the.41 operating PWRs.
The percentage of forced outage time at BWRs,was 37% compared _ to 46% * e
PWRs. The primary cause of-forced outages-at.BWRs was equipment failt:;e.

'

At PWRs the primary cause of forced' outages was regulatory restrictions.
Refueling was the primary reason for scheduled outages at both BWRs and
PWRs. Regulatory restrictions -and maintenance 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 -
centages of forced and scheduled outages was the result of action taken-
by the NRC with regard to certain aspects of the'Three Mile Island 2c

accident and with regard to concern for seismic design deficiencies in
safety-related piping.

Fort St. Vrain, an HTCR, began commercial operation July 1,1979.-
For the remainder of the year, the unit acquired an availability factor
of 22.2%, having experienced eight forced outages and three scheduled

'

outages for a total-outage time of 3434 h.
*

.
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! [4. REPORTdBLE;0CCURRENCES
,

,

.' 4.1 ' Introduction

. - . .. .
.

.

.

. 1

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 :,

i J 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 :sention on reporting . requirements,-de-
tailing . the types of operational and environmental events that must be
re por ted. The NRC Regulatory Guides are used as guidelines for an ac-
ceptable reporting program, but they are not substitutes for the. plant's
technica1' 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 .4

under reporting requirements that varied from pla-t 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-
por t (LER) file for further analysis and evaluation, and for public dis-
semination. . The information reported in the LERs conycys, primarily,
negative aspects of plant operations. Extensive knowledge of normal op-1

erations, which is the situation most of the tire, is needed- to put these
events in proper perspective. A large number of events of one type may
not be significant to safety, whereas a single event of another type may

.

be very significant in ' terms of its safety implications. The LER data
should be considered as~only one of several inputs to the'overall evalua-
tion of plant performance.

.
,

,

The LERs from which the data are taken -may be reviewed at the NRC's
Public Document Room. ( All reporte required by the NRC are filed 'in the '
NRC's Public Document Room located at 1717- H Street, N.W. , Washington,
D. C. Documents = relevant to individual power plants are also available at
lacal Public Document Rooms located in the vicinity of each plant.) Com-

!~ puter printouts summarizing reportable occurrences are filed in the NRC's '
Public Document Room in Washington, D. C. , and in all 13 cal Public Document

; Rooms on a biweekly schedule. In addition, the Nuclear Safety Information
' Center (NSIC), located at Oak Ridge National Laboratory, also 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.

4. 2 Licenses Event Reports

4.2.1 Introduction
,

;

LERs are used to form the basis for comparing performance with design
intent and to assess the safety aspect of operation. They include reports

;

1
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of incidents or events that involve system, component, or structural
failure; malfunctions; personnel errors; design deficiencies; 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, in general, affect' safety di--
rectly, nor do they have an actual impact or consequence on 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 Reporting requirements

Plant technical specifications include a section on-reporting re-
quirements detailing the types of erents 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:

Prompt notification.

1. Failure of the reactor protection cystem or other systems sub-
ject to limiting safety-system settings to initiate the required pro-
tective 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 cons-rva-
tive than the least conservative aspect of the limiting condition for
operation established in the technical specifications.

3.~ Abnarmal degradation discovered in fuel cladding, reactar cool-
ant pressure bour.dary, or primary containment.

4. Reactivity anomalies involving disagreement with the predicted
value under steady-state conditions-during power operation greater than

; or equal to 1% Ak/1.; a calculated reactivity balance indicating a shut-
'

down margi.t less r.onservative than specified in the technical specifica-
tions; short-terr, reactivity increases that correspond to a reactor pe-
riod of less thaa 5 s _ or, if suberitical, an unplanned -reactivity inser-
tion of more t' .a 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 er*or or procedural inadequacy which prevents or could
prevent, by itself, the fulfillment of the functional requiremente of .
systems required to cope with accidents analyzed in the Safety Analysis
Re po rt .

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.

..

|
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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 cotponents that requires -
remedia1' 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

i during plant life of conditions not specifically considered ~in the Safety!
! Analysis Report' or technical specifications that require remedial action-

or corrective measure to prevent the ~ existence or development of an un- -

safe condition.

' Thirty-day-reports:

!
!. 1. Reactor protection system or engineered safety feature' instru - <

i 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
j a limiting condition for operation, or plant shutdown required by a -limit-
1. ing condition for operation.
! 3. Observed inadequacies in the implementatio'n of administrative '

or procedural controls which threaten . o- cause reduction of degree .of re .
dundance provided in reactor protection systems or engineered safety fea-'

ture 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
4 at Three Mile | Island on March 28,'1979, a new rule was published requiring

the immediate reporting of significant events by. telephone. The purpose
L of the new rule in 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 Regula-
tions, Part 50 as Sect. 50.72 and became effective Feb. 29,.1980. Sec-
tion 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 occurrence of
any significant event listed in the section. The-12 significant events
requiring immediate reporting are:

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
instances' of sabotage or attempted sabotage.

<
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5. Any event requiring initiation of shutdown of'the.nucleartpower.

plant in accordance with technical specification limiting . conditions for
ope ration.

.

.

6. Personnel' error or procedural inadequacy which, during normal
operations, anticipated operational occurrences, or_ accident conditions, p.4

prevents or. could prevent, by itself. . the~ fulfillment. of ,the_ safety func-
tion of those structures, systems, -and ' components importantLto safety
that. are needed to (a) shut ' own the reactor safely and maintain .it in ad
safe shutdown condition, or -(b) remove residual heat following reactor
shutdown, or (c) limit the release of radioactive material to acceptable

~

,2 levels or reduce the potential for such release.
7. Any event .resulting in manual or. automatic actuation of:engi-,

neered safety features, including the reactor protection system.
8. Any accidental, unplanned, or uncontrolled radioactive release.

(Norma. or expected releases from maintenance or other operational,ac--
tivities are not included.)-

9. Any fotality or serious injury. occurring.on the_ site and requir-,
,'

ing transport to an offsite medical facility for treatment._
'

10. Any serious radioactive centamination of personnel requiring
extensive onsite decontamination or outside assistance.

11. Any event meeting the criteria of 10 CFR 20.403 for notifica-
1
'

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 1979

t

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 even,t,,

; (d) the method of discovery of the event, and (e) the status'af 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 through 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 66 LWR plants considered for review in this report submitted
2828 LERs during 1979, an ine ease of 147 from the 2681 submitted in;

. 1978. The 25-BWRs submittet 1219, while the 41 PWRs submitted 1609.
' (Fort-St. Vrain, the HTGR unit, submitted 46 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 RdR plants. : Table
4.3 summarizes the data from Tables 4.1 and 4.2 to show the relative
involvement of the various systems in reportable occurrences. Note that

~

engineered safety features were involved in more reportable occurrences-
than any other system at both BWRs and PWRs; instrumentation and controls,

and the reactor coolant system were calso involved in a large number of
4 reportable occurrences. This is not unusual, since these two systems
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,
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'

'
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,
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1

,

La Crosse '3 0 8 2 ,1 .0 0 0- O. 2, 1 0 0- 0'' 17 1.4 4
| Millstone 1 .4 6 16 6 2 O 0 -1 1 0 0 ; 0- .O. 101 1361 . 3.0 -
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Arkansas 1 0 8 5 ~0 3 0 1 2 11 0- 0- 0 0 0 20 -. 1. 2
Arkansas 2. 4, 2 9 28 6 ~. 0 12 3 5 1 -0 l' 2 0 . 73 4.5 '

. Beaver valley ',, 3 5 10 b 9 0 0 .0 -0 ,1 0 0 1 :1 36 2.2
- Calvert Cliffs 1 4' 3 9 13 13 0 9 7- 4 1- 1- 3 0 2 69 4.3
Csivert Cliffs 2 11 4 5 14 5 -0 1 1 1 3' '2 2 0- 0 -49 3.0 .
Cook 1 3 5 14 23 6 0 2 0. 3 0 l' 2: -2 4 65 ' 4.0
Cook 2 0 7 13 15 4 1 3 2- 0 1 0 3- 2 4 $$ 3.4
Crystal River 3 5 19 20 12 5 0 0 11 11 3 1 ~ 6 1 8 -102 6.3
Davis-Besse 1 11 28 21 J22 11 0 3 6 17 0 11- ~6 ^3 1 130 8.1 .
Port Calhoun 1 0 2 9 .7 1 0 -1 0 1 0 0 0 0~ 0. 21- 1.3
Cinna 0 6 5 2- ~2 0 0 7 0 -2. 0 0' 'O 1 25 1.6

h3 1 1 2 0 1 l' 1 0 0 0 0 O 10 0. 6 -Haddam Neck 0

Indian Point 2 0 3 4 2 0- 0 1 4 'O- 3 l' O 0. 0- 18 1.1
Indian Point 3 -1 3 1 2 1 0 7 2 0 0 0 0 l' 1 19 1.2
F:rley 1 5 .4 17 8 9 0 3 2 3 0 0 5 0. 7 63 . 3.9

Kewaunee 0 3 7 6 6 0 1 0 1 i 0 0 1 0 26 1.6
Maine Yankee 0 3 .6 12 1 0 0 0 0 0 3 0 1- 1 27 - 1.7

M111stor 2- 1 4 7 14 ' 4 0 2 1 0 1 3 0 0. 0 37 ' 2.3
North Anna 1 21 12 32 28 10 1 5 4 15 13 5 3 1 0 150 - 9.3
Oconee 1 1 2 6 7 4 0 4 0 3' 5- 'l' 3- 0 'O 36 2.2

I Oconee 2 0 1 5 2 0 0 0 0 0 0 0 1 0 0 9 0.6
Oconee 3 1 2 3 3 1 0 1 0 0 1 0 1 0 0 13 .0.8
P211sades 2 1 12 . 5 3 0 '2 3 1 11 2 0 0 1 43 2.7

$ Point Beach 1 0 8 4 3 3 0 0 2 1 0- 1 0 0 0 12 1.4

Point Beach 2- 0 4 1 1 1 0 0 1 0 0 0 0 0- 0 8 0.5
Prairie Island 1 2 3 5 3 2 0- 3 1 2 1 0 0 0 2 24 ' 1.5

' Prairie Island 2 1 2 0 3 1 0 1 0 0 0 0 0 1 0 9 0.6
Bancho Seco 0 9 3 0 5 0 1 1 0 2 0 0 0 1 22 ~1.4

Robinson 2 1 7 9 1 2 0 2 2 6 1 0 0 0 2- 33 2.1>

Salem 1 5 12 14 12 4 0 3 1 7 0 2 0 3 9 72 ' 4.5

San onofre 1. 0 6 4 2 3 0 1- 0 0 0 1 1 0~ 2 20 1.2
St. Lucie 1 12 0 3 6 7 0 1 2 1 4- 0 0 0 0 36 2.2
Surry 1 1 3 12 1 4 0 4 0 3 3 6 2 0 5 44 2.7
Surry 2 0 0 .4 1 0 0 3 0 0 1 0 0 0 2 11 0.7
Three Mile 0 5 '6 0 1 1 1 0 0 0 0 0 0 2 16 1.0
Island 1

- Three Mile 3 3 2 1 2 0 2 0 1 0 0 .0 0 0- 14- 0.9
Irland 2

Trojan 0 4 'S 3 '2 0 0 0 0 0 0 0 0 0 14 0.9
Turkey Point 3 1 1 6 1 3 0 3 3 3- 11 1 1 0 1 35 2.2

r

l Turkef Point 4 0 2 0 3 0 1 1 8 0 ,0 0 1- 0 C 16 1.0

Yankee Rowe 6 3 9- 1 2 0 0 0 0 1 1 5~ 0 0 28 1.7

Eton 1 1 4 7 14 4 0 0 1" 0 1 13 7 0- 5 57 3. 5 -

|- Zion 2 0 2 5 13 .5 0 0 1 0 1 3 1 0 1 32 2.0

f- Totals : 106 208 320 301 157 =4 85 - 79 91 73 49 54 19 63 1609 100

I Fercent of 1609 6.6 12.9 19.9 18.7 9.8 0.2 5.3 4.9 5. 7 - 4.5 3.0 . 3.4 1.2 3.9 100

[:
'

" Indicates an operational error or procedural deficiency rather than a failure of a system.
!
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- Table 4.3. . IRR Systems Reported 'in 1.ERs for 1979":

- BWRs PWRs

ystem No. of' % of total ~ No.'of- lt'of total.
re ports reports , re ports reports

d
Reactor 80 6. 6 106 6.6'
Reactor coolant and 246 '20.2 208 12.9
connected systems

Engineered safety features 443 36.3 320 19.9

Instrumentation and controls 154- 12.6 301 18.7

Electric power systems ' 77 6. 3 157'- 9. 8 -
'

Fuel storage and handling ~ 3 0.2 4 0. 2 '

Auxiliary water systems 29 2.4 85 - 5. 3

Auxiliary process systems 12 - 1. 0 - 79 '4;9

Other auxiliary systems 55 4. 5 91 5. 7

Steam and power conversion 14 1.1 73 4.5
systems

Radioactive waste management 46 3.8 49 3. 0
systems

'

Radiation protection systems 13 1.1 54 3.4
Other systems 10 0. 8 19 1. 2

bSystem code not applicable 37 3. 0 - 63 3. 9

[ Totals '1219 99.9 1609 100.0

#Small numerical deviations are due to rounding off of numbers.
b
Indicates an operational error or procedural deficiency *ather than

a failure of a system.
,

i
I

I
.
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[ e Table 4.4. ' Systeen mad subeyesees levolved te Light 4ister-Rasctee ,L2te for 1979

!
'

BuRa 1 ' pHBe -~ . Total _ .

' Byetes and emberstem ~'
' so. of . I of total No. of s I of total i No. of 2 of coral

,

reporte reporte ' reports < reports - reporte reporte . ;
i

Beactor 80 . 6.6 ^ 106 ' 6.6 : 186 ' . 6.6 ;.

- .. seester veneel 1sternata : - 2 0.2 : 0T 4.0 -2 ; 0.1.s
seectivity eestrel erotess ' 48 3.9 ' 74 - J 4.4 126 ' ' 4.5 :
asseter eere , 30 2.5 ' 28 ' 1.7 ' ' 54 - 2.1 ?-

Seeeter coolana systee 6 --ted eyetene - . 2461 - 20.2 ' . - 20s ^ 12.9 - 454 ! r 16 1
seector vessels & apportesenses X .. 8 0. 7 14 Z ' O.9 J. - 22 ' L 0.8

- Coelant recare=1stsee erstems a concrets ; ' 33 2. F - : 37 .- 2.3 70 t 2.5
Hela eteen eyetens & eentrole .

:42
_ ~ 1.6 _17 1.0 37 - - 1.3 .r

20
Mete stese feelassen systeme & contrale .

~ . 3.4 8 ' O.S x 50 ' '21.8 -

teactor eere teetation asettes systems & eentrole - ' 44 ' 3.9 ' 1- 0.1 49 a ~ 1.7 .
Reefdual heen- removal systems & centrole - 49 4.0 40 1 2.3 ' 09 3.1
Reacter coeDe, eleseep systeme 6 centrole '

.12 1.0 . . 60 ' 3. 7 - J 72 . ; 2.5

- 20 1.6 12 0.1 - 32' - 1.1
Feeduster systems 6 centrole -

. v^ meester eoelaat pressere beweery leakase deteettom systems - 12 -. 1.0 , :$ 0.3 17f 0.6 _
Other eseleet subsystems & their controle 12 0. 2 14 0.9 16 - 0.6 *

Engineered safety features . '443 '
~36.3'--6.4

320
'

; 19.9 _. 763 . . '. 27.0 --
asseter aestateneet eyetme . , .. 78

.

39 | 2.4 - 1 117 ' 4.1
C=etatament heet renewat systees & centrols . - , 24 - f 2.0 - - 33 - , 2.1 ' $7 ' .> 2.0 ' '

Contateneet air perificarten & elememp systeme 6 centrols -
'

81 6.6 '
' 17 . 1.1 '19 ' 1.6 - : 36 t 1.3 -

- Contaisseet teelettee systems e controle ' .
49 " 4.0 ' _ 18 11 67.- ' 2.4. Caetalaneet conheetable contret eyetene 6 costrele

~

F3 i ' 4.5 i 154 5.4 '

' amergency core-eeelies systone 6 controls 131' 12.4 ~ 100 ' '62 . 251 - 8.9 .
4 0.3 . . -t 14 ' 0.9 eit ; 0.6Centrol rose habitability eyetene 6 eestrela

.

37 ' 3.0 : 26 4 1.6 - 1 43 2. 2Other e gineered esfety festore systeme e their controls

lastrumentaties and controla ' 154 - . 12.6 301 ~ ~ 18.7 - 453- 16.1 -'

' Roseter trip systeme ' 55 - 4. 5 . 155 - 9.6 - 210 7.4
Restatered estety feetere lastrument systeme 37 3.0 69 4.3 ^
Systems required for este shutdame 4 0. 3 . 2- 0.1 -

' 106 3.7 's

6 . 0.2
Safety-related display toetreestartes -
other teatrument eyetees regstred for esfety._

20 - 2.1 19 : 1.2 _ 47 1.7

Other lastrumet eyeteos set regstred for omfety
. 15 1.2 , 37 , 2.3

~ 34 '
: 1.8 -$2 -

15 - .1.2 _ 19 12< 1.2 - ~

Electric power systees 77 ' 4.3 '157 ' 9.8 ' . 234 8. 2 ,,
Offsite peuer systeme & controle

- 3 0.2 - 11 0.7 14 0.3
AC eastte poses erstees 6 centrolo 7 0.6 24 , 11.3 - ~ 31 ' 1.1
BC emette power systeme & controlo 9 0. 7 10 1 - 0.6
Caette power eyotees & controls (composite AC 4 DC) 4 0.3 11 0. 7 -.

' 19 ' ' O.7

Roerssocy patarerer systeme a centrols 52 4.3 99 6.2
- - 15 - 0.5

151 ; 3.3
Emergency lla ties systems & centre's 0 0.0 s -0 0.0 0. ' O.0n
Other electrie power ersteme & eentrole _.2 0.2 2' - 0.1 -4' O.1

Feel eterage and handlisa ersteme . 3 0.2 - 4 0.2 7 0.I ' -
Bee-feel eterage facilittes 0 0.0 ' 0 0.0 6. 0.0 ;
Spent-fuel etersee factittlee 0 0.0 l' O.1 . 1 e0.1
spent-foot-post enting 6 eteenop eyecame & centrole
Fuel heedling eystems "

.1. 0.1 - 3 ' O.2 4, : 0.1
2 - U.1 ' ;O ' O.0 ' 21 mj 0.1

Amaillary ester systeen ' 29 2.4, 45 ' S.3 114, , . . 6.0 $ j
Stetten service unter erstees a controis . 20 1.6 32 2.0 - '52 - 1.4
Caeltas systems for reacter aue;11eries & eestrels 6 0. 3 ^ 33 2.0 37 1.3 ,

_.
Danteerelised eeter makeup syntes & controle .'2 0. 2 -1 0.1 - 3- 0.1 '
potable 6 emettery ester systeme & centrole , ,; O - 0.0 ' O 0.0 10 0.0
Ultimate heat elsk facilities 1' O.1 6- 0.4 ..F. ' O.2 ' s

Coedansete storage rectisties ' 1 0.1 .' 10 - 0.6 11 -- 0.4 '
Other sentitary ester systeme 6 their eestrete . 1 0.1 3 0.2 4 0.1

'
-

'i'- Aust11ary proceso systone 12 - 1.0 - ' 79 ' . 4.9 91 - 3.2 ..
Compreseed ear systeme & eestrale 1: 0.1 0 0.0 - 1 e0.1 -'
procese sempitag systeme , '3 0.2 '2' O.1 S

' * *

Chemiest, votee costret. & ligold peless systeme 6 eestrete 8 0.7 ' 76 ' 4.F 84
,

0. 2 ,
3.0

3 retted-feel deteetten erstems . -

0 0.0 1; 0.1 .1. e0.1
Other ame111ery procese systems 6 their controle : 0 ' O.0 - 0 0.0 ' O- 0.e,

Other eosiliary erstems 35 4.$ 91 , 5.7 146 ' 5.2 .
' Air seeditiestag, heetteg. eeelies & ventilettee eyotees & eentrolo 3 0.2 2s 1.4 24 0.9

Fire preteetten eyotees 4 esotrolo 32 4.3 63 3.9 115 . 4.1 -
P-teatten systeme . 0 0.0 1 0.1 i e0.1 -
Other emettiary ersteme 6 their centrolo 0 0.0 4 0.2 4 ' O.1

stese and your eenverstue systems 14 1.1 71 L 4.6 87 3.1 ,

Tvrntee-generecere 6 controle 1 0.1 ,S 0.1 6 0.2 ,
nele steam-eupply eyetem 6 eestrels 3. 4.2 35 .' : 2.2 38 1.34

Nela seedeneer erotees & eentrola 0 0.0 - 0 0.0 J J 0.0
forblee-glead-eesting erstems & eestgele 0 0.0 0 0.0 0 0.0
Turbtee bypees erstems e eestrela -2 0.2 _ 2 0.1 4 - 0.1
Cirem1stieg ester systese 6 centre!e 1 0.1 0 0.0 1 e0.1
Ceedesente cleanup erstemo 6 sentrolo
Ceedeoute end feedester systeme & eentrole,

3 0. 2 - 1 0.1 4 ' 0.1
4 0. 3 25 1.6 29 1.0

Steen generater nieussen eyetene 6 eentrolo 0 0.0 4 '__ O.2 4
.e0.1 -

0.1 ,
Other featuree of steen & peser eenversten eyetene 0. 0.0 .1 0. a - 1 :

Radiomettve esote eneseement systems -46 3.8 49 ? 3.0 95 - 3.3
Ligold radiomettve oeste namesment eyotees 11 0. 9 '9' O.S . 20 | - 0. 7
Ceeeeee radiesetive easte - _ t systeme

.

20 1.6 32 2.0 $2 1.8
IS . t.2 8 0.5 23 8.8 -

'

procese 4 ofriment redselegical meenterias systone
- Se184 radienstive seete meessament systeme . 0 0.0 - 0 0.0 0 0.0

Radiaties preteettee ersteme 13 - 1.1 54 3.3 ,7 2.3 '
aree meestertog systemo 2' O.2 to 0.4 12 L ke
Airboree rediesetivity meesteries erstems 11 0.9 44 2.7 , 55 1.9 -

other erstene - 10 0.8 : 19 - 1.2 29 1.0,

Syste. $ ode met applicableh ' 37 3.0 63 . 29 100 3.3

Totate ' 1219 ' 99.9 1609 100 2828 99.8 ' -

'8 0me11 aumentsat deviattene are due se seendtog off of members.

>tadicat.e ee' e,erettent error er precederet dettetener rather them a fattere of e erstem er suseyeten.

4-8 -

,

"
. ..



d e.%

k.f**kh 's '
.

# ___
TEST TARGET (MT-3)

.

1.0 M EM LE
g m ign

mm

|,| '.,y * b b -;
~ ' J
I.25 1.4 1.6

|
/ - . =

'

.

# % > ,, / 4%

*IM; /
- - - 4f!).

4'
-

I

__



_

_ _ - - _ _ - -

<>4+ *'A.im e. .vmu 1,0~
T.ST TARGET (MT-3)

.

1.0 d 834 EE
'

5 "a illEm n

|,|\,h,I#b===N <,

! '" l.8

1.25 1.4 1.6
.

/ 6" =

.

+//p%*r % +

k,,,// - )p.kI,\,'N*

.

;

- _ - _ _ _ - _ _ _ - _ _ _ _ . _ _ _ _ _ _.



.

Table 4.5. 190 Components Reported in LERs for 1979 . , .

BWRs PWRs

Ponent. No. of % of' total 'NoLof- - % of total.

re ports - reports reports reports

.

Accumulators 1 0.1 .16. 1. 0 -

Air dryers 1 E 0.1 0 'O ,

- Annunciator modules 6 10.5 -1 0.1
'

Batteries and chargers 8 0. 7 - .10 : 0. 6
~

i Blowers 1- O.1 , ' 23 ;- 1.4

. Circuit closers / interrupters 36 .-3.0 .52 ~ 3. 2

Component code not- ' 154 .12.6 204 12.7.-
applicable"

~

Control rod' drive mechanisms 5 0.4 21- 1 1. 3 - Q _
'' Control rods 5' 0.4 8 . 0. 5

Demineralizers 1 C1 1 0.1
~

Electrical conductors- 18 '1.5 22 '1.4
i

Engines, internal combustion 24 2. 0 - 45 2. 8 -
,

Filters ~7' O. 6 - 8. 0. 5

I Fuel elements 11 0.9 20 1. 2 --

Generators 6 0.5 12 0. 7

Hangers, supports, shock 93 7. 6 106 6.6
suppressors-

Heat exchangers' 9' - 0. 7 43 2.7

Heaters, electric 0 0 11 0. 7

-Instrumentation and controls 393 32.2' 416' 25.9

Mechanical function units 7- 0. 6 - 10 0. 6

Motors 8 0. 7 17 1.1

Other components 31 2.5 33 2.1-

Penetrations, primary 19 1.6 34- 2.I

containment

Pipes and/nr fittings 44 . 3. 6 62 3.9 ,
=

f
'

Pun.ps 43 3.5 85 - ; 5. 3 "

Recombiners 5 0.4, 3 0. 2'

Relays 42 3. 4 ' 46 2.9

Transformers- 2 0.2 5' O.3

Turbines-- 6 0.5 4- 0. 2
'

Valve. operators 76 6.2 79' .4.9

Valves '148 12.1 20' - 12.86-'

Vessels, pressure- 9 0.7 6- '0.4.-

= Total 1219- 100 1609 100.2

aIndicates an operational error or pro <:edural deficiency rather than,

a component' failure.
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Tsble 4.6. UERs Submitted by LJght-Whter-Rsictor Plants in 1979 Arrsngtd by Caura,
Method of Discovery, and Reactor Statun at Tims of Occurrenca

BWRs PWRs BWRs and PWRs

No. of % of BWR No. of % of PWR Total- % of total

reports reports reports reports re ports reports

Approximate cause

Component failure 634 52.0 811 50.4 1445 51.1
Defective procedures 62 5.1 84 5. 2 146 5.2'

Design / fabrication error 180 14.8 245 15.2 425 15.0
External cause 9 0. 7 8 0. 5 17 0. 6

Other 149 12.2 224 13.9 373 13.2-
Personnel error 135 15.2 237 14.7 422 14.9

Totals 1219 100.0 1609 99.9" 2828 100.0

Method of discovery

External source 92 7. 5 134 8. 3 226 8. 0
Iten not applicable 27 2.2 21 1. 3 48 1.7
Observation / evaluation 2 . 0. 2 0 0. 0 2 0.1

,,

|, Operational event 422 34.6 758 47.1 1180 41.7
c) Routine test or ~ inspection 593 48.6 578 35.9' 1171 141.4

Special dosimeter report 1 0.1 0 0.0 1 0.0

Special. test-or inspection 82 6. 7 118 7. 3 200 7.1.

Totals 1219 100.d2 1609 99.9" 2828 100.s*

Reactor status lat time of rec arrence
Construction 3 0. 2 2 0.1 5 0. 2 -

Item not applicable 3 0.2 5 0.3 8 0. 3
Load change -during power 36 3. 0 39 2. 4 75- 2.7
operation

Othec 5 - 0. 4 15 0. 9 20 0.7
Preoperationa! . startup, power 36 3.0 79 4. 9 115 4.1 .

-ascension
Refueling 140 11.5 174 10.8 314 11.1'
Routine shutdown operations 16 .1. 3 31 _1. 9 47 1.7
Routine startup operations 96 7. 9 100 6. 2 ' 196 6.9
Shut down except for refueling 174 14.3 317 19.7 491 -17.4
Steady-state power operation 710 58.2 846 52.6 1556 .55.0
Undetermined. 0 0. 0 1 0.1 1. 0.0

Totals 1219 100.0 1609 '99.9" 2828 100.1"

#: Numbers may not add up to 100.0% because of rounding errors.
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Table 4.7. Personnel Errors vs System for Light-Water-Reactor Plants in 1979

BWR PWR BWRs and PWRs

ystem
No..of % of BWR No. of % of' PWR Total % of total
reports re ports reports re ports reports reports'

Reacto r 24 13.0 16 6.8 40 9.5

Reactor coolant and connected 35 18.9 25 10.5 60 14.2
systems

Engineered safety features 50 27.0 49 20.7 99 23.5

Instrumentation and controls 9 4. 9 32 13.5 41 9. 7
:

Electric power systems 16 8. 6 26 11.0 42 10.0

Fuel storage and handling 1 0. 5 3 1.3 4 0.9

Auxiliary water systems 3 1. 6 10 4.2 13 3.1
,

;; Auxiliary process system 0 0. 0 13 5. 5 13 3.1

Other auxiliary systems 16 8. 6 19 8. 0 35 8. 3

Steam and power conversion systems 1 0. 5 3 1.3 4 0.9

Radioactive waste management 5 2. 7 10 4. 2 15 3. 6
systems

Radiation protection systems 3 1.6 5 2.1 8 1.9

Other systems 1 0. 5 4 1. 7 5 1. 2

Not applicable 21 11.4 22 9. 3 43 10.2

Totals 185 99.8" 237 100.1" 422 100.1"

#Small numerical deviations are due to rounding off of numbers.



Table 4. 8. Personnel Errors at Light-Water-Reactor Plants for the Years 1969. through .1979

Number of personnel errors .g ,t,, , g ,g ,y,t,,.y
8 8"*" e tais . totals7 1969 1970 1971 1972 1973 1974' 1975 1976 1977 1978 1979

Reactor 0 2 2 8 16 27 26 36 31 21 40 209- 7. 2
I

Reactor coolant and . 2 4 9 16 34- 39 73 61 85 56 60- 439 15.2 *

connected systems-

Engineered ~ safety feacures 1 5 11 16 42 80 104 96 115 118- '99 687 23.8=

Instrumentation and . 0 1 0 6 20 31 28 40 '63 60 41 290 10.1
controls

Electric power systems 0 2 6 8 13 30 32 42 48 42 42 265 - 9. 2

Fuel storage and handling 2 0 0 3 6 6 4 5 4 6 4 40 1. 4

Auxiliary water systems 0 0 1 3 1 9 15 22 23 'll -13 ' 98 - 3.4

Auxiliary process systems 0 1 2 2 12 19 16 19' 19 23 13 126 4. 4 .

0ther auxiliary systems 0 0 0 0 -0 3 -3 5 8 -33- 35 .87 3. 0 :f- 1

E$ ' Steam power and conversion- 0 0 3 9 13 26 18 11~ 20 '13 4 117 4.1 -
systems

Radioactive waste manage- 0 2 6 7 17 40. 46 28' [29 11 15 201 7. 0
ment systems

Radiation protection system 0 0 0 0 'l 2 3 7- 8 14 8 ~43 1. 5

Other systems 0 0 0 0 3- 1 2 6 14 18 5 49 1.7

System code not applicable" 1- 2- 2 2 8 3 27 42' 53 - 51 43 '234 8.1

b-Totals (by year) 6 19 42 80' 186 316 397' 420 520 577 422' 2885 100.l

Percent of 11 year 0. 2 0. 7 1.5 2.8 6. 4 - .11.0 13.8 14.6' 1 81 . 0 16.5 14.6 100.1.
total

"Primarily occurrences in which' operating personnel failed to perform surveillance tests within a' specified time interval.
bNumerical deviation due to rounding off of numbers.

,
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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 emergency core-cooling system was
involved in a larger number of occurrences, indicating the importance of
this system and the attention it consequently receives.

Components involved in the reportable occurrences. Table 4.5 pre-
sents data on the components involved in the reportable occurrences.
Instrumentation and valves were reported as being involved in-more oc-
currences than th other components; this is to be expected because of
the large number , these components in a plant. There were a large num-
ber of reports for ." component code not applicable"; this item indicates
an operational error or a procedural deficiency rather than a component
failure.

Cause, method of discovery, and reactor status. - Table 4.6 presents
data on the caese, method of discovery, and reactor status at the time
of the reportable occurrence. Component failures accounted for more than
half of the occurrences. Personnel error was the cause of 14.9% of the
occurrences in 1979, dropping from 18% in 1978.

Personnel errors. Table 4.7 gives the personnel errors that occurred
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 contrels. Table 4.8 presents an historical accounting
of personnel errors vs system. The smaller numbers in the earlier years
(196}-1973) merely reflect the fact that there were fewer units report-
ing occurrences during that period. The steady decline in personnel
errors since 1977 probably is a reflection of the greater effort made in
training programs. The errors listed for " system code not applicable"
(8.1%) are primarily occurrences in which operating personnel failed to-
perform surveillance tests within a specified time interval.

4.2.4 HTGR (Fort St. Vrain) Licensee Event Reports

The only commercial HTGR in operation (Fort St. Vrain) submitted 46
LERs in 1979. The number of LERs vs the system involved in the reported
occurrences was as follows:

No. of % of
System LERs total

Reactor coolant 20 43.5
Electric power 5 10.9
Steam and power conversion 5 10.9
System code not applicable 5 10.9
Other auxiliary systems 3 6. 5
Engineered safety features 2 4. 3
Fuel storage and handling 2 4.3
Various J 8. 7

Total 46 100.0

4-13
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The number of LERs vs the components involved were as follows:

No. of %_of'
Components LERs total

Instrumentation- and controls 12 26.1-

Component code not applicable 9 19.6
Pipe hangers and shock 8 17.4
suppressors

Valves '7 15.2
Various 10 21.7
Total T6 'IUU.E

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

No. of % of -
Cause- LERs total

Component failure 20 43.5
Personnel errors 9 19.6
Design or fabrication error 5 10.9
Defective procedure 2 4.3
Other 10 21.7
Total IUI 100.0

4.2.5 Operational events acted upon 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). All' 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 of the NRC, are directed specifi-

; cally 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 are distributed by the NRC's Office of Management-
and Program Analysis.

4. 3 Abnormal Occurrences

An abnormal occurrence is an unscheduled racident or event at, or
associated with, any facility that is licensed or othe rwise regulated,

j' pursuant to the Atomic Energy Act of 1954, as amenda , or to the Energy
Reorganization Act of 1974, which the NRC determines is significant from
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

4-14

. . . ._ _ .



L

(2) events involving a major reduction in the degree of protection pro-
vided 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
Energy 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 et each abnormal occurrence.

During 1979, seven abnormal occurrences took place at commercial
nuclear power plants and were reported to Congress. A brief summary of
each occurrence is given below. Also included is updated information on
previously reported occurrences.

4.3.1 Degraded engineered safety features (A0 79-1)2,3

On September 16, 1978, an unusual sequence of events involving the
electrical power sources occurred at Arkansas 1 and 2, culminating in
the spurious activation and degraded- operation of the angineered safety -

features (ESF) of . Unit 2. Analysis of the course of the incident iden-
tified serious deficiencies in the operation and design of. the electrical
distribution system. There were no radiological consequences.

Three safety concerns emerged from the analysis of the incident?

1. The offsite power supply for Unit 1 ESF loads was deficient in
that degraded voltage could have resulted in the unavailability of ESF
equipment if it were needed.

2. The design of the electrical system that provides offsite power
to Arkansas 1 and 2 did not fully meet the NRC's regulations because in
certain circumstances a failure of one of.the two offsite power circuits
would also result in failure of the other circuit.

3. Deficiencies existed in the operation of the Unit 2 inverters
that convert battery power to ac power for certain safety-related
equipment.

4.3.2 Deficiencies in piping design (A0 79-2)2-4

The NRC ordered five plants to shut down on March 13, 1979, until
reanalysis and necessary modifications were made to safety-related pip-
ing systems to bring them into conformance with requirements for with-
standing earthquakes. The plants ardered to shut down were Beaver Val-
ley 1, FitzPatrick, Maine Yankee. And Surry 1 and 2. The deficiencies
in piping design at these plantr v ere caused by the use of an algebraic
summation method to combine se' amic forces in a computer code which re-
sulted in the prediction of stresses significantly lower than would be
predicted by NRC-approved techniques.

An additional issue involving the accuracy of the information input
for seismic analyses was also identified. The majority of all operating
plants have had to modify and/or add supports because of deviations iden-
tified between existing "as-built" structures in the field and design
documents (drawings / specifications).

,4-15
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4.3.3 Nuclear accident at Three Mile Island (A0 79-3)2-5

Information pertaining to the Three Mile Island accident has been
published in the Federal Register and extensively reported by the news
media; therefore, only a brief description is given here.

At approximately 4:00 AM on March 28, 1979, Three Mile Island 2 ex-
perienced a loss of feedwater, which led to a turbine trip and later a
reactor trip. Subsequently, a series of ~ events took place that resulted
in offsite releasas of radioactivity and significant damage to portions
of the reactor core. The sequence of events'that led to core damage in-
volved equipment malfunctions, design-related problems, and operational
errors that, to varying degrees, all contributed to the consequences of
the accident. Because plant conditions were substantially degraded. im-
provised operating modes for postaccident recovery were required.

Because low but intermittently changing radiation levels were ,a-

sured off the plant site and in view of the uncertainty associate.. with
information then available on the evolving events, the Governor of Penn-
sylvania as a precautionary measure advised that young children and preg-
nant women within a 5-mile radius of the plant be evacuated from the area.

The collective dose to the total population within a 50 mile radius
of the plant due to the accident has been estimated to be 3300 man-rems.
The maximum hypothetical individual dose offsite was less than 100 milli-
rems, as compared to the natural background radiation dose of ~100-125
millirems per year for the area.,

The dctails of the accident continue to be extensively investigated.
However, based on partial investigations, there were six main factors*

that appear to have caused or increased the severity of the accident.
These factors, which include combinations .of personnel error, design de-
ficiencies, and component failures, are discussed below.

1. At the time of the initiating event (loss of-feedwater), both
of the auxiliary feedwater systems, a total of three separate valses,
were valved out of service. This was a violation of the plant's tech-
nical specifications.'

2. The pressurizer relief valve, which opened during the initial
pressure surge, failed to close when the pressure decreased below the
actuation level. Over 2 h elapsed before the operators discovered that
the valve did not reseat.

3. Following rapid depressurization of the pressurizer, the pres-
surizer level indication may have led to erroneous inferences of a high,

level in the reactor coolant system. The pressurizer level indication
'

apparently led the operators to prematurely terminate high presst ce in-
! jection flow, even though substantial voids existed in the reactor cool-
! ant system.

4. Cases continued to be evolved from the primary coolant via the
letdown system. Leaks in the waste gas system allowed this highly radio-
active gas to enter the auxiliary building and fuel handling building
atmosphere. . Ultimately, the~ gases were disuharged to the environment via
the ventilation systems after being filtered. This was the principal
source of the offsite release of radioactive noble gases.

5. Subsequently, the high pressure injection system was intermit-
tently operated in an attempt to control primary coolant inventory losses
through the ' pressurizer relief valve, apparently based on the pressurizer
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level indication.- Because of the presence' of steam and/or' noncondens-'
ible voids elsewhere in the reactor coolant: system,= this action. led to a

~

,

*

. further reduction in - the primary coolant : inventory. s

L6. Tripping all:the reactor coolant pumps during the course of T the ', .
" :traasient to protect against pumpfdamage from ~ pump ~ vibration led to fuel . '

damage because voids in the reactor coolant system prevented effective
{ cooling of the core-by natural circulation.

,

'

4.3.4 Indication'of low water level'in a boiling-water
reactor (A0 79-5)3

'

A loss-of-feedwater transient' at Oyster Creeklon May- 2,1979, re-
i, sulted in a significant r' eduction in water' inventory in the- area |above
t the reactor-core, as' measured by one set of water-level instruments,

while the remaining two sets of water-level . instruments in the reactor -

annulus indicated water levels above 1.ny protective set point.1The water~

level measured within the core shroud-area fell below the. triple-low-set
point ,a safety limit) of 5 f t, 6 in. above the. top of.the fuel. Subse-

I- quent analyses by the _ licensee. have conservatively determined that the
minimum water-level above the top'of the fuel was:1 to'l-1/2 ft. . Coolant.

i sample analyses and off gas release rates support the conclusion that _ no i

fuel damage oczurred.-
i

[ 4.3.5 Damage to new fuel assemblies'(A0 79-6)3
,
i

| Ma, ,'1979, while routine inspections of new' fuel were being i

Surry 2 (a PWR), it was discovered - that a foreign aubstance' cu
j had been poured onto 62 of the 64 new fuel assemblies stored in the Fuel-

Sailding, a vital area containing. both new and spent fuel. An analysis
of the substance revealed it to be sodium hydroxide.. As a result'of.this

'

analysis and because of the uncertainty about the extent of' damage, the
licensee (Virginia Electric & Power Company) returned.all the _ assemblies

| to the vendor for inspection and refurbishment. . The licensee determined

that there were no indications of damage to the . spent fuel, nor .was there,

: evidence of unauthorized individuals-gaining access to the vital area.
L ' This incident - was an allegad criminal act; tL2refore, on May 7,1979,

the licensee notified the' FBI. The FBI conducted an , investigation, which,

culminated in two plant Jorkers surrendering to Surry County authorities
on Juae 19, 1979. A grand jury hearing ~was held in Surry, Virginia, oni

|
July 24, 1979; trial was scheduled for October 10-12, 1979. The'two
workers, under advice from their attorney, have refused to. describe the
details of the safety issues which reportably uotivated them to commit-

! the act.'

As a result of the incident and.to assist the FBI in its investiga-
tion, the licensee considerably reduced the number of people permitted
access to the Fuel Building and stationed a security guard inside to

! verify access authorization.

:
!
<

'
.

I

!.
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4.3.6 Deficient procedures (A0 79-7)3
:

[ On June' 2,'- 1979, 'while Arkansas .1 (a PWR). was being prepared for
. ;

i' -startup, an NRC inspector in the: control. room.found the controls of 'the
j

| emergency feedwater system so positioned that the system could not' auto- y

matically respond if needed.' There. was no assurance that- the ~ system :
would have, been returned to its normal standby status -prior -to = power-

operation had the inspector not noticed the problem, since there was .no
,

t procedural' requirement to check the system status.
.The licensee, returned the plant to cold shutdown and maintained it

: --in cold shutdown until the~NRC staff-was satisfied with the utility's

i.
methods for controlling the development of operating procedures, with
the adequacy of existing procedures, and until there was assurance that '
operators would not deviate from those procedures.

,

4.3.7 Major degradation of primary containment boundary-
(A0 79-8)5

|
| On September 14, 1979,: the Consumers Power Company. (licensee) noti--
i fled the NRC of the discovery of two improperly positioned valves in the
;. containment purge system at their Palisades Nuclear Plant (a- PWR). While

| preparing to perform a Type C (local isolation valve) leak test between- I

| two manual valves in a 4-in. bypass line around the main' 48-in. contain -
.'ment purge valve, plant personnel discovered that both of these manual'4

! isolation valves were locked in the open position. These valves should
! have been locked in the closed position. Investigation by the licensee - i
! indicated that the valves may have been improperly positioned since April-

1978 when an efficiency test of the bypass line' filters was performed.
,

The plant has operated au power for the major portion of. that time period.|.
'

The principal cause of this event was a lack of necessary attention
; to detail in the development of procedures for ensuring containment 'in-
| tegrity. The master checklist for ensuring containment integrity which is
j used to perform a valve lineup prior to each startup from cold shut-

| down did~not include these valves.-
The NRC staff determined that the event demonstrated a weakness in

the licensee's ability to control testing and maintenance activities, to
develop and review procedures, to adhere to approved procedures, and to
conduct audit activities and on November 9,1979, proposed imposition of

~

civil penalties in the amount'of $450,000 for the prolonged violation of i

containment integrity.
On N vember 16, 1979, the. Director of the Office of Inspection ando

Enforcement sent a letter'to chief executives of all utilities with op-
erating licenses and construction permits informing them of the enforce '

! ~ ment action against Consumers Power Company and stating the intention to
' take similar-action in any future instances _where ineffective manrgement
; - leads to a serious breach of safety.
t

|

| 4.3.8 Updated information on previously reported
abnormal occurrences

The NRC, NRC licensees, and other involved parties, such as reactor[ - vendors and architect-engineers, continued the implementation of actions;

!
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= necessary to prevent: recurrence of previously reported abnormal occur
.

i. rences. . . Updated information on these abnormal occurrences is briefly -
;. | summarized below. . (The' numbers and~ descriptive titles are the same as
| - thase ur?d when .the occurrences were originally reported to: Congress.)
i .75-5 Cracks in pipes at boiling-water reactors. This occurrence in-

.volhed the rusceptibility of stainless steel piping to stress-corrosion
cracking; 'it was originally reported in NUREG-75/0090, Report to Congress
on Abnonmxt Occurrences: Januarydune 1975, and was updated in subse-

! quent reports ' in this series [NUREG-0090-1, -2,1-3, -9, NUREG-0090, Vol. 1
~

(No. 3), and Vol. 2'(Nos. 2 and 4)]..

.75-7 Steam generator feedwater flow instability at pressurized-water--

reactors. This occurrence involved steam generator water hammer; it was-
1

originally reported in NUREG-75/0090, Report to Congress on Abnormal ;
,

: Occurrences: January-June 1975, end was updated -in subsequent reports
I in this ' series [NUREG-0090-1, -6, NUREG-0090, Vol.1 (No. 4) and .Vol. 2
: (No. 2)].

~.

Steam generator _ water hammer has occurred in certain nuclear power
i- plants as a result of rapid. condensation of steam in a steam generator |

feedwater line. The consequent acceleration.of a| slug of water and its
impact (" hammering").within.the piping system causes undue stresses in

j the piping and its support system. The significance of these events
varies from plant to plant. Since a-total loss of feedwater could af-

,

feet the ability of the plant to cool down after a reactor shutdown, the
NRC is concerned about tivese events, even though an event of this type -,

| with potentially serious' consequences is unlikely to occur.
' 76-1 Deficiencies in the Mark I containment systems of certain

j boiling-water reactors. This occurrence was originally reported in

i NUREG-0090-3, Report to Congress on Abnonnal Occurrences: . JanuaryMxrch
1976, and was updated in subsequent reports in this series [NUREG-0090-4,'

-6, NUREG-0090, Vol. 1 (Nos. I and 3), and Vol. 2 (No.'3)].
.

;- 76-11 Steam generator-tube integrity. This item of concsrn has
involved tube rupture due to wearing caused by loose parts in' ti;e sys-

| tem, " denting" due to a corrosion-related phenomenon, " deep crevice
,

cracking," and tube leakage due to fatigue cracks caused by flow-induced .
' - vibrations. An abnormal occurrence involving steam generator tube integ-

rity was origina11y' reported in NUREG-0090-5, Report to Cdngress on Ab-*

normal Occurrences: July-September 1976, and was updated in subsequent
| reports in the series [NUREG-0090-8, NUREG-0090, Vol.1 (No. 4) and Vol. 2 -

(Nos. 3 and 4)].;
' 76-16 Feedwater nozzle cracking in boiling-water reactors. This

concern.was originally reported in NUREG-0090-6, Report to Congress on
.

Abnonnal Occurrences: October-December 1976, and was updated in subse-
| quent reports in this series [NUREG-0090, Vol.1 (No. 4) and Vol. 2
; (No. 2)] .
| Over the last several years, inspections at 22 BWR plants licensed
i for operation in the United States have disclosed some degree of cracking.
[ in the feedwater nozzles of the reactor vessel at 18 of these facilities.
' In a closely related area, cracks have been found in contro1~ rod drive
|- return line nozzles, the. openings in BWR pressure vessels through which
| the high pressure water in excess of that needed to operate and cool?the

i
!-
i-

|
t
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control rod drives is returned to the pressure vessel. The cracks re-
semble those found in feedwater nozzles. Both conditions probably re-
sult from cyclic thermal stresses.

77-8 Generic design deficiency. This generic concern involves in-
sufficient net positive suction head for the containment recirculation
spray pumps. An occurrente was originally reported in NUREG-0090-10,
Report to Congress on Abnom:1 Occurrences: October-December 1977, and
was updated in a subsequent report in this series [NUREG-0090, Vol.1
(No. 4)].

.

,

77-9 Environmental qualification of safety-related electrical
equipment inside containment. This occurrence was originally reported
in NmrG-0090-10, Report to Congress 'on Abnormal Occurrences: October-
Dec ._ >1977, and was updated in subsequent reports in this series
[NUREG-0090, Vol. 1 (Nos. I and 2) and Vol. 2 (No. 2)].

There have been some 32 separate repc:ts of unqualified equipment'
(involving 5 different types of equipment) at 29 different plants. The
unqualified equipment reported included: (1) limit switches mounted on
safety-related valve stems to indicate valve stem position, (2) contain-
ment isolation valve motor operators, (3) instrument and control cable
insulated terminal lugs, (4) aluminum limit switch housings on contain-

.

ment isolation valves, and (5) ASCO pilot solenoid valves for miscella- i

neous valve air operators.
78-2 Fuel assembly control rod guide tube integrity (a generic con-

cern). This occurrence was originally re?orted in NUREG-0090, Vol.1
(No. 2), V xrt to Congress on Abnom1b Oucurrences: April-June 1978,
and was ui ated in NUREG-0090, Vol. 1 (No. 4) and Vol. 2 (No. 2).

Examination of fuel assembly control rod guide tubes af ter service
in several operating PWRs disclosed significant amounts of wear. In

extreme cases, .some tubes were worn through completely, showing sizable
holes. The cause was determined to be flow-induced vibration of fully
withdrawn control rods. The rod tips, vibrating against the guide tubes,
induced degrading wear, probably aided by corrosion.

78-5 Loss of containment integrity. This occurrence was originally
reported in NUREG-0090, Vol.1 (No. 4), Report to Congress on Abnormal
Occurrences October-December 1978, and was updated in NUREG-0090, Vol. 2
(Nos. 2 and 4).

The NRC staff was informed that at least three valve vendors reported
that their valves may not close against the ascending differential pres-

,

sure and the resulting dynamic loac ing of a design-basis loss-of-coolant
accident (LOCA). All identified liaensees whose plants had questioned the
designs are maintaining the valves in the closed position or are restrict- '4

ing the opening of the valves when primary containment integrity is re-
quired. Reevaluation of valve performance under the design-basis LOCA
condition is being made by affected licensees.

4.3.9 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 health. The events did not involve a major reduction in
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the ' level of protection provided for public health or safety and there-
fore are not reportable as an abnormal occurrence.

Cracking in main feedwater system piping (PWR plants).3 .&t May 20,
1979, Indiana and Michigan Electric Company informed the NRC of cracking.

in two feedwater lines at Cook 2. Leaking circumferential . cracks were
identified in the 16-in. main feedwater lines in the inmediate vicinity -
of the steam generator nozzles.

Construction deficit eies.5 During NRC inspections conducted in
April and May 1979 of construction activities at Marble Hill 1 and 2,
various problems were discovered that indicated inadequacies in the li-
censee's (Public Service Company of Indiana) quality assurance program.
On June 12, 1979, NRC received allegations of improper concrete honeycomb
repairs, and subsequent inspections and investigations confirmed these
allegations. These findings, together with the previously identified
quality assurance problems associated with concrete placement activi-
ties, led to the cessation of concrete placement work in safety-related
structures.

Release of low-level radioactive gas.5 At 6:09 AM on September 25,
1979, North Anna, Unit 1 experienced a secondary system component failure,
which resulted in plant shutdown and the operation of safety equipment to
control the transient. During recovery operations, which entail securing
the safety equipment and restoring system valve lineups to normal, the

3 of radioactive primary coolantvolume control -tank, which holds 300 f t
water and hydrogen gas under low pressure, was -overpressurized. This re-
sulted in the release of a mixture of hydrogen and noble gases from the
reactor coolant to the radiological waste tanks and from there to the
auxiliary building atmosphere.

Turbine disk cracking." On November 5, 1979, Wisconsin Electric
Power Company, in a meeting on another subject, notified the NRC of crack-
ing in the keyway areas of low-pressure steam turbines manufactured by
Westinghouse Electric Corporation.

On November 20, 1979, the Westinghouse Steam Turbine Division con-
firmed the existence of bore cracking, in addition to keyway cracking,
after an inspection of the low pressure turbine at Zion 1.

The primary NRC concern, since the turbines are not safety related,
has been the possibility of the generation of missiles, which might cause
a breach of the containment. This is a postulated concern, since in the
only known disk failure in a nuclear turbine in the United States, the
missiles generated did not penetrate the turbine housing and thus there
were no external missiles. The NRC is currently evaluating the potential
for other problems resulting from a turbine failure.
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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 operat-
ing limits for radioactivity in the coolant (/ e to fuel failures) which
are stringent enough to ensure that dose limita specified in _the Cbda of,

Federal Regulations are not exceeded and to monitor only those fuel fail-
ures which are significant from the viewpoine of the number of tuel rods
that railed or those in which the failure is uue to a new fuel failure
mechanism. Periodically, meetings'are held with the nuclear fuel vendors
to review the operating experience of their fuel. Operating reactors
typically tave 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 est.imated to have most, if not
all, of its fuel damaged as a result of the '.s79 accident.) Fuel perfor-
mance has cantinually improved, yet deviati .os from the normal occur oc-
casionally.

5. 2 Specific Fuel-Related Incidents

Several events related to fuel performance were reported during cal-
endar year 1979. The events addressed in the NRC's Report to Cbngress on
Abnormal Occurrences (NUREG-0090 series) are described in Sects. 5.2.1
and 5.2.2. The events repo*ted as Licensee Event Reports (LERs) are dis-
cussed in Sects. 5.2.3 through 5.2.15.

>

5. 2.1 Three Mile Island 2 (PWR)

On March 28, 1979, a loss-of-coolant accident at Three Mile Island 2
resulted in structural damage to the upper 40% of the core. Most, if
not all, of the fuel rods sustained some damage.' The zirconium cladding
underwent severe oxidation, which lef t it embrittled. Fuel melting is not

suspected because the maximum temperature in the core was estimated to be
well below the fuel melting point of 5100*F.2 (LER 79-012)

5.2.2 Surry 2 (PWR)

During a routine inspection of new fuel at Surry 2 on May 7, 1979,
| it was found that a substance, later identified as sodium hydroxide, had

been poured on 62 of 64 new fuel assemblies. There was no apparent dam-
age to the assemblies; however, they were returned to the vendor for

i examination and refurbishment.3 (LER 79-012)
|
L
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5.2.3 Brunswick 2 (BWR).
7
'

lb indication of possib?e fuel leakage at-Brunswick 2 was reported
on July 27,'1979. The probable cause was stated to be pellet-cladding
interaction caused by exceeding the fuel preconditioning limits while
increasing power. -Control rod 30-23 double-notched (moved 12 in. instead
of .6 in. as demanded) while the rods were being withdrawn. (LER 79-056)

!-

5.2.4 Brunswick 2 (BWR)

Carolina Power and Light Company report'ed to' the NRC on December 6,
1979, that the amount of radioactive iodine in the reactor coolant at,

Brunswick 2 exceeded the technical specification limit. The fuel bun-
dies were to be discharged during-the next refueling outage and the

4 leaking bundles replaced. (LER 79-099)

5.2.5 La Crosse (BWR)
,

I

Two reports of fuel degradation at La Crosse were dated April 19,
1979. During refueling activities on April 5,1979, inspection of ir-
radiated fuel assembly 2-33 revealed abnormal degradation in the stain-
less steel cladding of one fuel rod. A small portion of the fuel rod
(~8.5 in.) became displaced from the assembly. (A similar occurrence
was reported in LER 77-04.) The cause was attributed to pellet-cladding

; interaction, with oxygen-assisted stress corrosion, resulting in longi-
tudinal and circumferential cracking of the stainless steel cladding.
Assembly 2-33 was due for discharge and will not be reused. (LER 79-005)

On April 10, 1979, also during refueling activities, inspection of
irradiated fuel assembly 4-13 revealed abnormal degradation in the stain-,

less steel cladding of one fuel rod. A small portion of the. fuel rod4

(~3.5 in.) became displaced from the assembly. (Similar occurrences were
reported in LERs 77-04 and .79-05.) The cause was attributed to pellet-

. cladding interaction, with oxygen-assisted stress corrosion, resulting'
in longitudinal and circumferential cracking of the stainless steel clad-
ding. Assembly 2-13 was due for discharge and will not be reused. (LER
79-006)

5.2.6 Quad Cities 1, 2 (BWRs)

Reports from Quad Cities 1 and 2 dated January 16 and April 30, 1979,
stated that the average release rate of radioiodine and radioactive mate-
rial in particulate form with half-lives greater than 8 days exceeded the
technical specification limit'because of leaking fuel. Significant power
changes resulted in a corresponding increase in fission product levels in,

the reactor coolant. Thi! " spiking," which lasts only a short period of
time, was caused by some of the fission product inventory being released
from the failed fuel into the reactor coolant. (Letters to the NRC)

5-2
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5.2.7 Vermont Yankee (BWR)

A report from. Vermont Yankee _ dated April 11, 1979,~ stated that a
review of the vent . stack radioiodine- sample on March 12,.1979, indicated
that the 1311 release: limit had been exceeded. Suspecting leaking fuel,
they conducted tests, which resulted in 24 out of 124 fuel bundles being
replaced. (LER 79-006)

5.2.8 Vermont Yankee (BWR)

A report on Vermont Yankee to the NRC, dated October 17, 1979, gave
evidence of wearing of the lower end plug on the water rods associated
with two fuel assemblies due to flow-induced motion.. (LER 79-025)

5.2.9 Connecticut Yankee (PWR)

Axial cracks were discovered in 36 of 48 fuel assemblies at Con-
necticut Yankee and reported to the NRC February 28, 1979, followed by
an undate report on July 24. The probable-failure mechanism is brittle
fracture of the stainlese steel cladding caused by a power ramp at the
end of cycle 7, followed by reduced power operation. (LER 79-001)

5.2.10 Crystal River 3 (PWR)

Five reports from Florida Power Corporation (1/22/79, 2/9/79,'

2/22/79, 3/16/79, and 9/4/79) describe seven events in which the dose
equivalent of 131I in the reactor coolant exceeded the limit of 1 pCi/g.
(Five similar events had occurred earlier.) All-of these events-were
caused by an expected iodine spike following a reactor trip with known
leaking fuel. (LERs 78-075, 79-007, 79-011, 79-020, and 79-077)

5.2.11 Maine Yankee (PWR)
i

| Three reports from Maine Yankee (one dated September 25 and two dated
! December 7, 1979) describe four events in which the radioiodine concentra-

tion in the reactor coolant exceeded the technical specification limit,

j Fuel sipping was anticipated for the next refueling to determine if clao-

! ding failure has occurred. (LERs 79-017, 79-029, and 79-030)
|

5.2.12 North Anna 1 (PWR)
|

A report dated October 5,1979, stated that on September 6, 1979,
! during a review of chemistry logs at North Anna 1, 'it was discovered that
i an operator had failed to report that the specific activity of 131 I in
! the primary coolant had exceeded the technical specification limit on

September 23, 1978. A fuel ' failure had occurred on Jaly 25, 1978. (LER

| 79-109)
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5.2.13I' Prairie Islano 1 (PWR)

It was reported on May 2,1979, that an inspection of ' region 4 as-
semblies removed during the cycle 4-5 refueling at~ Prairie Island 1 re-
vealed - rod bowing which was greater than seen on previously discharged
assemblies. -There was no apparent-fuel damage. All-region 4 fuel was
discharged from the' core; inspection of' fuel in the other regions showed
no abnormalities. The fuel vendor is studying the problem.. (LER 79-012)

5.2.14 Prairie Island 1 (PWR)

A report from Prairie Island 1 dated May 11, 1979, stated that Exxon-
Nuclear Co., Inc. had made an error in the core loading pattern involving
improper location of gadolinium-bearing' assemblies. The assemblies were-
repositioned and confirmed to be properly located. (LER 79-014)

5.2.15 Yankee-Rowe (PWR)

A report to the' NRC f rom Yankee-Rowe on August 10, 1979, stated'that
the fuel pin pressure at Yankee-Rowe' exceeds its specified value. Calcu-
lations indicate no adverse effect. (LER 79-018)

,
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6. RADIATION EXPOSURE

6.1 Occupational Radiation Exposure

This chapter reviews the data on occupational radiation exposure of
personnel at. BWR and PWR commercial nuclear power plants. Da ta f rom 67
plants are considered based upon their_ completion of at least 1 year of
commercial operation as of December 31, 1979.._ Indian Point 1, although
defueled, is included in the review, while Fort St. _Vrain (an HTGR) is

not included because it had accumulated only 6 months of commercial op-
eration during the year.

The primary sources of information on occupational radiation expo-
sure 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 cumulative dose
of those individuals whose annual whole-body dose exceeded 100 milli-
rens 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 scacary report indicating the total nunber 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 _ re-
port, indicate that 54.4% of the total collective dose (man-rems) was
incurred by contractor personnel at BWRs compared to 60.5% at _ PWRs.
Table 6.3 presents s breakdown of these collective doses by work function
for the last 6 yeara. One can see that workers performing routine and4

special naintenance activities continue to receive about two-thirds of

the total collective dose. At PWRs the largest portion (46%) of the
collective dose (19,805 nan-rems) was incurred by workers involved in
special maintenance, while at BWRs the largest portion (39%) of the
collective dose (16,674 man-rems) was incurred by workers involved in
routine maintenance activities.

Table 6.4 summartzes the exposure infornation reported pursuant to
10 CFR 20.407 by commercial BWRs and PWRs daring the last 7 years. The
average annual dose for individuals receiving measurable exposures is
0.62 rems, remaining less than 1 rem as it has every year since 1972.

The total collective dose for 1979, 39,759 man-rems, is a consider-
able increase over last year's value. Part of the increase could be due
to the fact that three additional PWRs completed 1 year of commercial
operation and were included for the first time. The activities required
by the NRC, as set forth in bulletins issued during 1979,'also caused an
increase in the collective dose received by workers at several plants.-

For additional information, refer to the NRC report, Occupational
Radiation Exposure at Commercial Nuclear Pover Planta - 1979 (NUREG-0713),
which can be obtained from the National Technical Information Service.
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Table 6.1. Annual Whole-Body Doses at BWRs .1979"

Plant and utility personnel Contractor personnel Totals

Plant name No. of workers Collective No. of workers Collective No. of workers Collective

with doses dose with doses , dose with dcses dose
>0.10 rems (man-rems) >0.10 rems (man-rems) >0.10 rems (man-rems).

Big Rock Point 327 348 192 101 519 449

Browns Ferry 1, 2, 3 1,667 912 245 191 1,912- 1,103

Brunswick 1, 2 434 501 1,550 1,962' 1,984 2,463

Cooper Station 133 122 104 83 237 205
b

Dresden 1, 2, 3 1,370 756 1,572 2,126.

Duane Arnold ' 86 61 352 238 -438' 299

FitzPatrick 300 502 575 802
~

Hatch 1 387 177 627 316 1,014 493

Humboldt Bay 50 20 1 1 51 21

La Crosse 72 161 14 20 86- 181

Millstone 1 446 367 1,301 1,039 1,747 1,406

Monticello 266 93 96 45 362 138
o,

b
53 Nine Mile Point 509 860 1,084 1,369

Oyeter Creek 370 327 357 133 727 460

Peach Bottom 2, 3 741 605 872 648 1,613- 1,253

Pilgrim 219 356 648 368 867 724-

Quad Cities 1, 2 862 1,187 1,416 2'049,

Vermont Yankee '429 512 647 621 1,076 1,133

Totals 5,627+ 7,603 7,006+ 9,071 17,280 16,674L

" Includes only those reactors that had been in commercial operation for at least 1 year as of. December 31',
'

1979.
bData presented is taken from the annual reports submitted in accordance with Regulatory Guide 1.16

except where the reported number of personnel receiving doses greater than 0.300 rems deviates. by 15% or more
from the number of personnel reported pursuant to 10 CFR 20.407. For these plants, the' total number of per-
sonnel shown in the table is the number of workers whose doses exceeded 0.100 rems, as determined from the
10 CFR 20.407 reports.



Table 6.2. Annual Whole-Body Doses at PWRs - 1979

Plant and utility personnel . Contractor personnel -Totals

Plant name No. of workers . Collective No. of workers Collective No of workers' Collective

with doses dose with doses dose with doses dose

>0.10 rems (man-rems) >0.10 rems (man-rems) >0.10 rems (man-rems)
~

Arkansas 1 278 85 500- 182 778 267

Braver Valley 121 52 181 53 302 105

Calvert Cliffs 1, 2- ',75 334 570 370 1,045 704

Cook 1, 2 250 '254 704~ 437 954 691

Crystal River 296 140 569 327 865 467

Dtvis-Besse 227 24 58 4 285 28

#
F.triey 165 417 858 582

Fort Calhoun 180 72 77 43 253 115

Cinna 310 391 177 2 09 487 600

HIddam Neck 472 302 886 622 1,358 924

Indian Point 1, 2 508 64* 586 591 1,094 1.235
#

Indian Toint 3 185 577 673 762
0

Ktwaunee 43 70 205 113
#

R:ine Yankee 92 19 218 111

Millstone 2 221 131 527 239 74 8 370

NorthAnna[ 141 104 662 245#

Oconee 1, 2, 3 818 180 1,279a 998

Palisades 754 468 747 341 1,501 809

Point Beach 1, 2 158 186 356 428 514 614

Prairie Island 1, 2 111 42- 305a 153
#

Rancho Seco 79 83 157 162

Robinson 2 266 376 743 757 1,009 1.133

Salem 1 587 239 800 382 1,387. 621

Srn onofre 100 60 112 54 212 114

St. Lucie 205 173 265 157 470 330

Surry 1, 2 467 570 2,536 2,789 3,003 3.359

Three Mile Island 1, 2h 1,211 524 2,360 981 3,571 1,505

Trojan 253 131 218 103 471 234

Turkey Point 3, 4 687 460 576 670 1,263 1,130

#
Yankee-Rowe 66 46 221 112

8
Zion 1, 2 501 711 1,007 1,212

Totals 8,026 7,817 13.548 11,988 27,155 19,805

#1ncludes only those reactors that had been la commercial operation for at least l' year se of December 31,
1979.

Concluded first year of commercial operation in 1979.
#Data presented is taken from the annual reports submitted in accordance with Regulatory Guide 1.16 except

where the reported number of personnel receiving doses greater than 0.100 rema 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 0.100 rems, as determined from the 10 CFR 20.407 reports.
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JThble'6.3. Percentages of Total Collective' Doses Incurred-

4 by Workers at BWRs and PWRs by Work Function

; -Percent of total collective dose-
Work function

1974 :1975 '19761 1977 1978 1979;

.-

Reactor operations 14.0 10.8. .10.4 -10.5 13.2 12.2
and surveillance

Routine maintenance .45.4 52.5 31.7 28.1 31.5 29.2
In-service inspection 2. 7 2. 9 5. 7 . 6. 4 7. 7 9. 0

Special maintenance 20.4 ' 9. 0 '39.5 42.5 '35.9 39.4
Waste processing 3.5 6. 9 4. 8 5. 8 5. 0 ' 3.6

Refueling 14.0 7. 7 7. 9 6. 7 6. 5 6.6

l

s

t

4
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Table 6.4. Summary of Annual Exposures Reported by Nuclear Power Facilities, 197}-1979"
'

I'
, Total No..of workers Total Average Average No. Average No. Man-rens

a . Reactor Numler of reactors collective dose with measurable . megawatt-years annual dose of man-rcas of workers per-

Year type . included (man-rems) . doses generated (rems / worker)' per reactor- per reactor ~ megawatt-year-

1973 PWR 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 1.9-

485 1. 0 '1974- PWR 20 .6,627 -9,697 6,824 0.68 331
~ 626 17-BWR 14 7.095 8.769 4.059 0.81-~ 507; 3

' Total 34 13,722 18,466 10.883 0.74 404 543 1.3 4

1975 PWR 26 8,268 -10,884 11,983 0.76, 318 .419 0.7'

BWR 18 12.611 14.607 5.786' O.86 701 .
812 2. 2 .

Total 44 20.879 25,491 17,169 0.82 475 ~ 579 1.2 -
t

1976 PWR 30 13,807- .17,588 -13.325 ' O. 79 . 460 586' 1.0 I

BWR 23 12.626 :17.859 -8,586- 0.71 549 776 1.5
-

Total' 33 26,433 35,447 21,911 0.75 499- 669 1.2

1977 PWR 34 13,469 20,878 17,341 0.65 396 614 0.8
BWR 23 19.042 21.388 9.103 0.89 828 930 2.1
Total 57 32,511 42,266 26.444 0.77 570 742 c171-

' 1978 PWR 39 '16,713 25,720 19,840 0.65 - 429 ,6N9 L ' O. 8 - .

BWR 25 15.096 20.278 11.774- 0.74 604 811 '1.3-

Tutal 64 - 31,809 45,998 31,614 0.69 497 719 1.0

1979 PWR 42 21,437 39,060 18,249 0.55 510 930 1.2
BWR 25 18.322 25.013 '11.671 0.73 733 -l'.001 1.6
Total 67 39,759 64,073 29,920 0.62 593 956 1.3

,

The figures in this table are' based cni the number of nuclear power reactors that had been in commercial operation for at'least 1 year as of#

December 31 of each of the years indicated. Indian Point 1,,although defueled, is counted, but Fort St. Vrain is not.
' , '

,
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Appendix A

GLOSSARY.

Abnormal occurrence See Sect. 4.3 and Appendix C

Average daily power level, MW(e) The net electrical: energy generated
during the day (measured from 0001
to 2400 h inclusive) in megaware.-
hours divided by 24 h.

Licensed thermal power, MW(t) 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 net electrical output of
'

. net MW(e) 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 of f-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- llectrica 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 thernal 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 period dur-
ing which the unit operated with

A-1
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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
ehe period or of commercial opera-
tion, whichever comes last, to the*

end of the period or decommitsioning,
whichever comes first.

Hours reactor critical The total clock hours in the report

period during which the reactor sus-
tained a controlled chain reaction.

Maximum dependable capacity Dependable main-unit gross capacity,
(gross) (MDC gross), gross MW(e) winter or summer, whichever is

smaller. The dependable capacity.
varies because the unit efficiency
varies during the year due to varia-
tions .n 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 net), net MW(e) less the normal station service

loads.

Nameplate rating, gross MW(e) The nameplate power designation of
the generator, in megavolt-amperes
(MVA), times the nameplate power
factor of the generator. Note that

the nameplate rating c* the generator
may not be indicative of the maximum
or dependable capacity, since some
other item of 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 ofI

the turbine generator during the re-
porting period, minus the normal sta-
tion service electrical energy utili-

zation. If this quantity is less
|

i
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f- than zero, a' negative number.should .

be recorded., "

Outaget A situation"in which no electrical ~
'

production takes place'.

. Outage duration' The. total clock hours 1of the'o'utage.
f- measured from-the beginning of:the
!~ report ~ period or the~ outage,' which-

ever - comes - firs t.~ -*

Period hours''
~ See '" hours in reporting period."

,

- Power reduction . A reduction in thef 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 -
I unit servita and availability factors .

~and forced outage rate.
I; '

.

Special restrictions -imposed .by the ~'

Regulatory restriction-
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--

.erating 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 outagei Planned removal'of a unit from ser-
5 vice for refueling, inspection,

training, or mi tntenance. 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 at .

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-
ciated with the reactor, including
turbine generators, and ancillary

.
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/ equipment, considered as n single
electrical energy production fa -
cility.

Unit age The elapsed time from.the date of'
-first electrical generation through
December 31 of the current yeae.-

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 hosts +
hours' generator on-line.)
"' ""*I * * "#8 *Unit availability factor

Period hours

Unit capacity factors

Using licensed thermal power r ss thermal energy generated x 100
Period hours x licensed thermal power

Using nameplate rating Gross electrical energy generated x 100
Period hours x nameplate rating

Using DER Net electrical energy generated x 100
Period hours x DER

,
..

# ** * * #'#* *"* #EY E*" ' ' * *Using MDC gross *
Period hours x MDC gross

Using MDC net * * " E E**** *

Period hours x MDC net
# * *E* "*Unit forced outage rate

Unit service hours + forced outage hours

Unit racerve shutdown The removal of the unit from on-line
'

operation for economic or other simi '
lar reasons when operation could have
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 1979

Summaries of. the 1979 operating experience for each plant are . pre-
sented in this ' appendix. The ' information provided includes plant op-
.erating'and outage statistics, details on'each outage, and highlights of

'

operating experience. . .

,

Symbols used in the table provided for each summary are as follows::.
Under " type," .F is used for forced and S is used for scheduled. .LUnder
"cause," the following symbols are used:

A -- equipment failure -
B - maintenance or test
C -- refueling

tD -- regulatory restriction
E -- operator training and license exams
F -- administrative'

G -- operational error
H -- other

Under " shutdown method," the symbols used are: 1 -- manual, 2 ----'

manual scram, 3 -- automatic scram, 4 -- continuations, and 9 -- other. ,

The system descriptions are given in Table B.1, and the component.

types are defined ir. Table B.2. The individual plant summaries are ar- *

ranged alphabetically by plant name.
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, 1979; under optimum conditions, the average
power may exceed 100% of the MDC.

.
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Table B. l. ' System descriptions

; System Code

. Reactor RX
i

Reactor vessel internals RA-
Reactivity control systems RB ' >

Reactor core RC

Reactor coolant - system and connected systems CX.

Reactor vessels'and appurtenances CA
Coolant recirculation systems sud controls CB
Main steam systems'and controls' CC
Main steam isolation systems and controls CD -4

,
Reactor core isolation cooling systems and controls ,CE

i Residual heat removal systems and controls CF-
Reactor coolant cleanup systems and controls- CG.

: Feedwater systems and controls - CH
j 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 SD4

Containment combustible gas control systems and controls - SE
i Emergency core-cooling systems and controls SF

Control room habitability systems and controls SG
Other engineered safety feature systems and their controls SH ,

'Itatrumentation and controls- 1]C;

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 IEi

Other instrument systems not required for safety IF.

i Electric power systems EX

Of fsite power systems and controls EAj~
AC onsite power systems and controls' EB
DC onsite power systems and ' controls- EC-

{ Onsite power systems and controls (composite AC and DC) ED
Emergency generator _ systems and controls EE-
Emergency lighting systemsLand controls EF'

Other. electric power systems and controls EG

q Fuel storage and handling systems FX

1 . New . fuel storage facilities - FA
'

Spent-fuel storage facilities FB

:
. Spent-fuel-pool cooling and cleanup systems and controls FC5-'

Fuel handling systems FD
.
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Table B.1 (continued)

System Code

Auxiliary water systems . WX

Station service water systems and controls WA
Cooling systems for reactor auxiliaries and controls WB
Demineralized water makeup systems and controls WC s

Potable and _ sanitary water systems and controls WD

Ultimate heat sink facilities WE
Condensate storage facilities UF

Other auxiliary water systems and their controls .WG

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 AX

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

Thrbine 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 RF
'

Condensate cleanup systems and controls HG
Condentate and feedwatc.. systems and controls (other than CH) HH
Steam generator bicwdown 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 BX

Area monitoring systems BA
Airborne radioactivity monitoring systems BB
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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, claxons,
horns, gongs, 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

Demineralizers 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

Mechanical function units Mechanical controllers, governors,
gear boxes, varidrives, couplings

Motors Electric-motors, hydraulic motors,
pneumatic (air) motors, servomotors
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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

. piping

Pipes and/or fittings

Pumps

Recombiner,s

Relays Switchgear

Shock suppressors and supports Hangers, supports, sway . braces /
'

stabilizers, snubbers,~ antivibra-
tion devices

Transformers

i Turbines Steam turbines, gas tubines, hydro
turbines

Valves Valves, dampers

Valve operators Explosive,' squib

Vessels, pressure Containment vessels, dry wells,
pressure-suppression' chambers,'

,
'

pressurizers, reactor vessels

i

i

'
,

i -

8

.

;
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ARKANSAS 1

I. Summary

Description Performance Outages

Location: Russellville, Arkansas Net Electrical Energy Total No. 7;
' Docket No: 50-313 Generated (MWH): 3,323,490 Forced 4 ,

Reactor Type: PWR Unit Availability Scheduled- 3,

Capacity (MWe-Net): 836 Factor (%): 55.3* Total: _4 503* Hours, 51.4%
Commercial Operation: 12/19/74 Unit Capacity Factor (%) Forced 2,362 -Hours, 27.0%'

Plant Age: 5.4 Years (Using MDC): 45.4 Scheduled 2,141 Hours, 24.4%.
Unit Capacity Factor (%)

(Using Design MWE): 44.6-

4

II. Highlights

Y
From January 1 until February 5, the unit was shut down for repairs to the failed low pressure turbine -'d

; ~ blades. From March 30 to June.24, a refueling" shutdown was.in effect for plant modifications and precedure
changes required by NRC's IE Bulletin 70-05A relative to the TMI-2 accident and ' the emergency feedwater system'

-operation. . On July 9, a shutdown was required because of turbine bearing vibration, and during this time the
seismic pipe supports were repaired in accordance with IE Bulletins 79-02 and 79-14. The unit returned to ser-'

vice August 8.and operated until October.10 when another TMI-2-related shutdown was required to provide vital
power to the emergency feedwater pump and to modify the in-core temperature-detection' devices. On November 10,,

the unit returned to service and operated until December 31, whereupon a third TMI-2-related shutdown was re-i

quired to modify the feedwater instrumentation in accordance with .NRC report NUREG-0578 -(2MI-2 Lessons Learned
.,
'

Task Fpree Status Report and Short-Term Reconsnendations).
'

* Includes 591.5 h of reserve shutdown equal to 6.7% availability.

.

1

- - , .c . , - - -
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ARKANSAS 1

DETAILS OF PLANT OUTAGES

,
-

ate Duration Shutdosn System ComponentNo. Type Description Cause(1979) (h) method involved involved
1

1) 12/31/78 860 F Main low pressure turbine A 1 Steam'and Turbines
i failure-(cont.. f rom 'ecember, . power con-

1978) version
(HA)

,

; 2a) 3/30 1290 S Refueling C 1 Reactor- -Fuel
.(RC) elements.

,

i 2b) 3/30 353 F NRC restrictions on B&W plants D 4 Steam and N/A
oo (cont.) concerning procedural, train - power con-
oo ing and design changes related version

to feedwater transients (HH)!

2c) 3/30 300 F NRC hold due to procedural- D 4 Steam and N/A(cont.) question on the emergency ' power con-
feedwater system operation version

(HH)

2d) 3/30 103 S Zero power physics testing B 1 Reactor' Fuel
(cont.) (RC) element

3) 7/8 14 ? . Turbine governor valve posi- A 3 ' Steam and Valves. ,

tion indication arm failed power con-
version-

.(HA)-

4) 7/9 810 F Main turbine bearing high- A 1 Steam and Turbines.
~

ribration - power con-
!

; version.

(HA)|
.
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ARKANSAS 1

DETAILS OF PLANT OUTAGES

Da te Dura tion Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved- involved

,

5) 8/13 25 F Switchyard relay failure A1 3 Electric Relays
power
(EB)

1

6) 10/20 746 S Provide vital power to emer- B 1 Steam and Pumps
gency feedwater pump and power con-
modify in-core temperature version.
detection devices (HH)

cm

j, 7) 12/31 2 S Commitments to NRC to provide D 1 Steam and Instrumen-
modifications lue to TMI 2 power con- tation_and

version controls
(HH).

1

h

%'
,

*

|

,

I
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BEAVER VALLEY 1

.I.' Summary

Description Performance Outar .

Location: Shippingport, Penn. Net Electrical Energy Total No. 18

Docket No: 50-334 Generated (MWH): 1,778,375 Forced 17

Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 817 Factor (%): 40.0 Total: 5,257 Hours,. 60.0%
Commercial Operation: 9/30/76 Unit Capacity Factor (%) Forced 4,513 Hours, 51.5%

Plant Age: 3. 6 Years (Using MDC): 24.8 Scheduled 744 Hours, 8.5%
Unit Capacity Factor (%)

(Using Design MWE): 23.8

. co
-
"* '

- II. Highlights

In January, six shutdowns occurred; one resulted in safety injection when a main steam line stop valve
closed. On March 9, the unit was shut down for evaluation of seismic design deficiencies in safety-related
piping and supports. During the shutdown, circumferential cracks in all three steam generator feedwater -'

nozzle-to piping welds were identified and repaired. Operation was resumed on August 17. On December 1,
the unit was shut down for an extended refueling and modification outage.

-

1

.



BEAVER VALLEY l

DETAILS OF PLANT OUTAGES

_

"* "## " Shutdown System ComponentNo. Type Description Cause
(1979) (h) method. involved involved

1) 1/30 348 F Reactor trip from 99% ft.11 A 3 Steam and Valves.

power and safety injection power con-
due to high steam flow coinci- version
dent with low steam pressure (HB)
in the A and B loops when C
main steam stop valve tripped
and closed

2) 1/18 25 F Reactor trip due to high steam A 3 Steam and Valves
i' flow coincident with low steam power cen-

E3 pressure and a safety injection ' version
signal. Heater drain valve (HH).
(LCV-SD106A) failed to. open
tripping main feed pumps and
main steam dump valves cycled
open

3) 1/20 4 F Loss of No. 3 inverter; failure A 3 Electric Generators.

of No. 3 uninterruptible power power (inverter)
supply resulted in loss of IC (ED)
rear *or coolant pump breaker'

4) 1/26 13 F Overfeeding the IB steam gener- G 3 Steam and Ins tr ume n-
ator 'followed by a feedwater - power con- tation and
isolation and reactor trip version controls
on high steam generator level (HH)
of IB steam generator

.



_ _ -

>

.

*

BEAVER VALLEY l

DETAILS OF PLANT OUTAGES

** "#" '" Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

5) 1/28 11 F Reactor trip af t-tr reducing A 3 Auxiliary Valves
power below 10% af ter losing water
cooling water ta the IC (WB)
reactor coolant pump. A blown
diaphragm on component cooling
water trip valve (TV-CCR103C1)
was replaced

no 6) 1/29 4 F Reactor trip on Lo-Lo steam A 3 Steam and Valves
J. generator level due to inter- power con-

~

''
mittent failure of feed version
regulation-bypass valve to (HH)
close

7) 2/5 2 F Coolant pump "C" trip due to A 3 Reactor Motors
voltage surge coolant

(CB).,

8) 2/7 4 F Maintenance unable'to pack B 1 Steam and Valves
feedwater regulation valves power con-
with unit operating version

(HH)

9) 2/26 44 F High water level (680 ft) in H I Auxiliary N/A
Ohio River water

(WE)

-_ _
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BEAVER VALLEY 1

' DETAILS OF PLANT OUTAGES

** "#" '" u wn ystemi ComponentNo. Type Description Cause(1979) (h) method involved involved

10) 3/3 26 F Tripped during turbine thrust A 3- Steam and nTurbines
bearing trip check power con-

version
(HA)

11) 3/5 36 F High water level (greater'than H 1 Auxiliary 'N/A
680 ft) in Ohio River _ water

(WE)
. 03

J. 12) 3/9 3857 F Design review' of_ safety related D 1 Engineered: Pi pes ,4

#*
piping systems for stress and safety ' fittings

modification for-seismic events features-
(SX)

13)' 8/19 10 F Loss of main feed pump 1A on A 12- LSteam and Pumps.
low suction pressure power con-

version
(HH)-

14) 9/20 89 F Loss of No. '4 Inverter A' 3 Electric. Generators
' power (inverter)
.(ED)i

I 15) 10/16 17 F Rods dropped Edue to malfunction. A 1 Reactor: Control rod
of rod control cluster assembly .(RB)- drives-

!

1

,
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3EAVER VALLEY"1

DETAILS OF PLANT OUTAGES

** ## " u m ystem. . ComponentNo. Type Description Cause
(1979) (h) method involved involved

16) 11/10 21 F Repair steam leak on feedwater A 1 Steam and- Pipes,
piping power con - fittings

version
(HH)

17) 11/11 2 F S/G 1evel problems during power A 3 Steam and Instrumen -
ascension power con- tation and

version controls

. HH)-(7
18) 12/1 744 0 Refueling 'C 1 ' Reactor

~

Fuel
(RC) elements

!

-



-.

O

b
-

p-
- - - .

W
~

J
J

F >$
C

L f, hJ
>
G
W

. . (D

b b

'.
Q
E

. . O

E
a

-

(_= a

k osu
~ d

. . 2

b;

C
Q) 4-

W
- E

lt
N~

e
. .

C u

h o

D3
Z

eE
l 'l -

i S
ar

T. . . . . . . . . . . . . . . . . . . .
. z

| o o o o c) o o o o o o o o o o o o o o o oo o o
"

cn co r- as u) v cr> N - -o cn co r- e u) v cr) N - m
1 -

o. w- --

A113HJW3 319 WON 3d30 Nf1HIXWW IN33W3d

B-16



. - - - - ., . . . - .-. . ... ..

BIG ROCK POINT

I. Summary

Description Performance Outages

Location: Big Rock Point, Michigan Net Electrical Energy Total No. 3

Docket No: 50-155 Generated (MWH): 113,674 Forced 1'

Reactor Type: BWR Unit Availability . Scheduled 2

Capacity (MWe-Net): 65 Factor (%): 23.5 Total: . 6,697 Hours, 76.5%

Commercial Operation: 3/29/63 Unit Capacity Factor. (%) Forced 4,865 Hours, 55.6%
Plant Age: 17.1 Years (Using MDC): 20.6 Scheduled 1,832 Hours, 20.9%

Unit Capacity Factor (%)
(Using Design MWE): 18

Y
-
"

II. Highlights

At the beginning of the year, the unit was operating under power-level restrictions at 63 MW(e) due to the
thermalhydraulic limits of the fuel. On February 3, a refueling outage was started; during the outage, the

'

welds of a new core spray ring were reworked, extending the outage by 3 weeks. On. April 17, refueling and core

spray ring repair 'were completed, but during testing 'a leak in a control rod drive (CRD)-housing (thimble F-2)
was discovered as well as vibrating hardware in the reactor vessel, resulting.from a loose dif fuser over the
No. I recirculation inlet. Eliminating the vibration and repairing the leaking CRD thimble extended the outage
to November 4. On November 4, operation was resumed without. power restriction. On December 31, a TMI-2-related
shutdown was initiated to implement NRC requirements regarding relief valve position. indication, mcnual reset-
ting of containment isolation, and a radiation monitor for assessing core damage, in secordance with NRC report .
NUREG-0578 (TMI-2 Lessons Learned Task Force Status Report and Short-Terrn Reconunendations). c

1

-

F

.
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BIG ROCK POINT .;

DETAILS OF PLANT OUTAGES '

i
' ** "## '" Shutdown System Com ponentNo.

E(1979) (h) Type Description Cause
method involved- involved,

1
-

J

l' la) 2/2 18 F Replace valve disc with modi- A 21 Engineered. Valves.-

| fled design safety
] . features,

'

(SA),

lb) :2/2 .. 1773 S Refueling C 4 Reactor -Fuel
'(cont.) (RC) elements,

Ic) 2/2_ 4847 F Correct inlet diffuser vibra - A. ~4 -Reactor .0ther
*

T' (cont.) tion problem in reactor vessel - .(RA) '(inlet
o$ and repair leak in CRD housing, diffuser),

2a) 11/6| 54 S Replace recirculating pump seal B 1 Reactor. Pumps
.

,

i and repair incore flange leaks coolant

(CB)-

2b) 11/6 3 S Repair' leak in turbine) bypass B 4 Steam and. EPipes,
'

-

i (cont.) valve drain lin, power con - fittings
version.

~(HE)-

3) . 12/31 2 S _ Regulatory shutd'own for check . D- 1 Instrumen- Instrumen-
ing relief valve position, . tation'and 'tation and
manual reset of containment controls- ' controls
isolation, and radiation .(IB)
monitors "

4.

n

4

m +
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BROWNS FERRY l4

4

I. Summary

Description Performance Outages

Location: Decatur, Alabama Net Electrical Energy. Total No. 17

Docket No: 50-259 Generated (MWH): 7,495,748 Forced ~ 14

Reactor Type: BWR Unit Availability Scheduled 1 3
838 Hours, 9. 6% --Capacity (MWe-Net): 1,065 Factor (%): 90.4 Total: .
366 Hours, 4.2%Commercial Operation: 8/1/74 Unit Capacity Factor (%) Forced

Plant Age: 6.2' Years (Using MDC): 80.3 Scheduled 472 Hours, 5.4%
,

Unit Capacity Factor (%)
.(Using Design MWE): 80.3

!

| T'
4 no

'' -

II. Highlights

The unit began the year shut down for 'the reload . 2, cycle 3 refueling outage. On January 20, the unit

resumed operation, which was routine for the remainder of the year. At the end of the year, the unit was at

90% of full power in coastdown for a scheduled refueling outage to begin January 4,1980.
.

,

4

s
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BROWNS-FERRY 1
1

DETAILS OF PLANT OUTAGES
,

,

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 1/1 471 S Refueling C 2 Reactor Fuel:

.(RC) elements.

2) 1/20 1 S Recirculation pump test B 9 Reactor. Pumps,

coolant
(CB)

3) 1/20 25 F Balancing main turbine A 2 Steam and Turbines
power con-

j' version
Of (HA).

4) 1/22 0.3 S Turbine overspeed trip test- B 9 Steam and' Turbines
power con -
version,

(RA) -

:

r

! 5) 1/22 12 F Turbine trip on " sensed" mois- A 3 Steam and Instrumen-
ture separator high level;- power. con - tation and
when resetting turbine, the version- controls
Rx tripped on stop valve (HB)
closure with first stage pres-
sure in excess of 154 psig
due to an EHC malfunction

6) 2/27 9 F Maintenance to number 2 control A .2 Steam and. Valves
|- valve (servo oil leak)~ power con-
f

version-
; (HB)
|

|
|

,

- - n _
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BROWNS FERRY 1

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ' Component
No. Type Description Cause

(1979) (h) method involved involved

7) 3/12 111 F Leak in piping on' discharge A 2 Reactor Pipes,

of "B" reactor feedpump coolant ' fittings

(CH)

8) 3/28 19 F False low reactor water level H 3 Instrumen-- Instrumen-
signal caused by floor drill- tation and. tation ani

ing operation ' controls controls

(IA).
03

d) 9) 3/29 5 F Turbine stop valve closure due A 3- Steam and- Instrumen-
' to moisture separator high ' power con - tation and

water level version controls'

(HB)

10) 4/2. 5 F Stop valve. closure due to mois- A 3- Steam and Instrumen-

ture separator high level power con- tation and
version controls

(HB)

11) 4/29 27; r Turbine stop valve closure A 3 Steam and Valves
power. con-
version

(HB)

12) 6/20 17 F Generator problems ("C" phase A 1 Steam and' ' Generators
arcing) power' con- / main

version. F2nerators)
(HA)
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BROWNS FERRY.1

DETAILS OF PLANT OUTAGES

'* "#" " Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

13) 9/1 33 F EHC (turbine control) leak A 2 . Steam and Pipes,
power con- fittings
version
(HA)

14) 9/3 14 F Recirculation pump problems A 1 Reactor Pumps
coolant-
(CB)

m
A 15) 9/26 51 F Main steam line temperature A 2 Reactor Instrumen-
"'

switch malfunction coolant tation and

(CC) controls
.

16) 11/8 9 F Turbine stop valve closure due A 3 Steam and- Instrumen-

to loss of power in "A" level power con- tation and

controller version controls

(HB)

17) 11/24 29 F Maintenance to drywell control A 2 Auxiliary- Pipes,

air leak process fittings

(PA)
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BROWNS FERRY 2

I. Summary

Description Performance ' Outages

Location: Decatur, Alabama Net Electrical Energy Total No. 16
Docket No: 50-260 Generated (MWH): 7,441,305 Forced 14:
Reactor Type: BWR Unit Availability Scheduled 2
Capacity (MWe-Net): 1,065 Factor (%): 86.7 Total: 1,163 Hours, 13.3%
Commercial Operation: S/1/75 Unit Capacity Factor (%) Forced 208 Hours, 2.4%
Plant Age: 5. 3 Years (Using MDC): 79.8 Scheduled 955 Hours, 10.9%

Unit Capacity Factor (%)
(Using Design MWE): 79.8

Y
n>-
'"

II. Highlights

Operation during the year was routine and'near full power. A refueling outage was conducted in May, _ad.
at the end of the year problems with the electrohydraulic contro! system pressure regulator were being inves-
tigated.
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BROWNS FERRY 2

| DETAILS OF PLANT OUTAGES
-

4

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) .(h) method involved involved

1) 2/21' 12 F Maintenance to combined inter- A '2 Steam'and Valves
mediate valve on L. P. turbine power con-

version
(HB)

*

2) 3/18 12 F APRM high flux due to pressure A 3 Steam and ~Instrumen-
regulator problems power con- tation.and'

version controls
'

as' (HA)
to

'

3) 3/25 11 F APRM high flux due to pressure A 3 Steam and Instrumen-
regulstor problems power con- tation and'

-version ' controls

(RA)

4) 4/27 81 7 S Refueling C 1- Reactor Fuel
-(RC) elements

*

5) 6/23 17 F Turbine-trip while testing A- 'l Steam'and Valves'
master trip solenoid valves power con-

i version
(RA).

! 6) 7/29 10 F EHC oil leak A' l' Sceam'and Pipe s ,
. power con- fittings
version

[ (HA)

;
._- . . ,
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BROWNS FERRY 2

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved involved

7) 8/12 13 F Maintenance to EHC (oil leak) A 1 Steam and Pipes ,
power con- ' fittings
version

(HA)

8) 8/31 1 F Maintenance to EHC (oil leak) A 1 ',iteam and' Pipes,
power con- . fittings

version
as (F.A)
k
'" 9) 9/1 8 F Repair EHC oil leak A- 1 Steam and Pipes,

power con- fittings
version
(HA)

10) 9/17 10 F Personnel error during perfor- G 3 Instrumen- N/Af
mance of Rx low-low water level tation and
SI testing controls

(IB)

11) 10/29 21 F Turbine trip on load rejection G 3 Electric Relays
from accidental grounding of power
sudden pressure; trip' circuit (EB)
while testing relays in'the
switch yard

12)- 11/21' 10 F 'MSIV closure during testing C 3 Reactor Valves
coolant

(CD)
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BROWNS FERRY 2

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved
-

13) 11/29 21 F High neutron flux due to main A 3 Steam and Instrumen-'

steam pressure regulator power con- 'tation and
malfunction version controls

(RA)

14) 12/2 9 F High neutron flux scram due to A 3 Steam and . Valves
movement of_ turbine control power con-
valves version

eo (HA)
da
*

15) 12/13 53 F Maintenance to "A" recire. pump A 2 Reactor Pumps
and FCV-1-5 coolant

(CB)

16) 12/17 138 S Modifications to primary con- B 2 Engineered Instrumen-
tainment isolation system- safety tation and

features controls
(SD)

;

i ,



__

t ".

-

_

-

0

~ N
_ .

. C

>- >E
m
Z
2
D

C'
q .

- ,>

b b

' b'

E
8
C. -

e
w o

- - ~

-- , ,

-|
L''

5
a
g. - .

b
O--

b A
W -

h.

[ =

3. .

s

E
z =

e
-

j Ea

d
| 5

w
. . . . . . . . . . . . . . m. . . . . . .

,

o o o o o o o o o o o O 3o e o o o o o o o o o o
m e & m m v m N - - o cn m & e m v m N -e no.

-
- - w~

.'.113WJW3 379 WON 3J30 Mf1HIXWW AN33W3d

B-29

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



_ _ _ . .._ _. , _ _ . _ - . ._ . _ . . . . _ _ . _ _

|

BROWNS FERRY 3

I. Summary j

Description Performance- Outages

Location: Decatur, Alabama Net Electrical Energy Total No. 11
Docket No: 50-296 Generated.(MWH): 5,482,585 Forced 10
Reactor Type: BWR Unit Availability Scheduled 1-
Capacity (MWe-Net): 1,0b3 Factor (%): 65.2 Total: 3,052 Hours, 34.8%
Commercial Operation: 3/1/77 Unit Capacity Factor (%)
Plant-Age: 3. 3 Years (Using MDC):

.
Forced ~ 438 Hours, 5.0%

58.8 Scheduled 2,614 Hours, 29.8%.
Unit Capacity Factor (%)

(Using Design MWE): 58.8

03

Os
C3 II. Highlights

Operation throughout the year was routine and near full power except for a refueling outage from August 24
to December 7.

.

L

1

1
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BROWNS FERRY 3

DETAILS OF PLANT OUTAGES

** "## '" Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 1/6 9 F Main steam line high radia- A 3 Instrumen- Instrumen-

tion during the performance tation and tation and

of testing controls controls

(IB)

2) 1/6 13 F EHC vibration problems (Rx was A 9 Steam and Mechanical
in startup mode) power con- function

version units

(HA)ao

w
3a) 5/13 19* F . Loa Rx water level due to feed- A- 3 Reactor Instrumen-"'

water pump control malfunction coolant tation and

(CH) controls

3b) 5/13 60* S Unit remained down for replace- B 4 Engineered Instrumen-

(cont.) ment of torus H2 sensors safety tation and
features controls

(SB)

4) 6/16 266 F Upper guide bearings on "A" A- 1 Reactor Pumps

recire. pump motor damaged coolant
(CB)

5) ~7/17 9 F Condenser low vacuum /ue to a A 2 Auxiliary Valves
broken weld on a cont.il air process
valve (PA)

* Estimated
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BROWNS FERRY 3

DETAILS OF PLANT OUTAGES

Date Dura tion Shutdown System Component .
'

No. Type Description Cause
- method involved involved(1979) (h)

6) 7/17 22 F High H2 concentration in the A 2 Radioactive Other;
off gas system waste man- (recombiner)

agement

(MB)

7) 7/21 10 F APRM high flux during testing A 3 Instrumen- Instrumen-
tation and tation and-
controls controls
(IA)i'

k! 8) 8/17 7 F MSIV closure during performance G 3 Reactor Valves'
of testing coolant

(CD)

9) 8/21 57 F "B" recirculation pump main- A 1 Reactor Pumps
tenance coolant

(CB)

10) 8/24 2554 S Refueling C 1 Reactor Fuel
(RC) elements

11) 12/30 26 F Install overhead cables.from A 2 Electric Electrical
cooling tower switch gear to powe r conductors
bus tie boards (EB).
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BRUNSWICK 1

; I. Summary

Description Performance Outages

Location: South port , N. C. Net Electrical Energy Total No. 21
Docket No: 50-325 Generated (MWH): 3,169,212 Forced 13
Reactor Type: BWR Unit Availability Scheduled 8
Capacity (MWe-Net): 790 Factor (%): 54.6 Total: '3,978 Hours, 45.4%
Commercial Operation: 3/18/77 Unit Capacity Factor (%) Forced 915 Hours, 10.4%
Plant Age: 3.1 Years (Using MDC): 45.8 Scheduled 3,063 Hours, 35.0%-

Unit Capacity Factor (%)
(Using Design MWE): 44.1

Y
$

II. Highlights

Refueling was conducted from January 12 to April 16. During a shutdown in May, 41 seismic supports for
safety-related piping were modified. In September, another shutdown was effected to inspect hydraulic snub-
bers. In December, a positive indication system for safety relief valves was added.

f
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BRUNSWICK 1

DETAILS OF PLANT ^tTTAGES

Date Duration Sh'utdown System - ComponentNo. Type . Desc ription Caus
(1979) (h) method involved ~ ; involved

1) 1/12 2256 S Refueling- C 1 ' Reactor- Fuel
(RC) elements

'

,

2) 4/17 2 S Turbine overspeed trip test B 1 Steam and . Turbines
power con-
version

(HA)

ao 3) 4/17 52 F Turbine runback; a wiring' A 3 Steam and Electrical
! E2 error was found in the stator - pouer con- : conductor 3

"'
cooling low flow' runback.

.

version
circuit which.was' installed (HA)
as a plant modification,

during the recent refueling
outage

4). 4/19 0.3 S Turbine' electrical overspeed B l- Steam and ' Turbines
trip circuit recalibration power con-'

version
,

(PA)

5) 4/20 1 S Turbine. electrical backup B 1. Steam and Turbines '"'
overs peed . test ' power-con--

version

L(HA)

6) 4/20 1 S Turbine electrical backup over ' B 1 Steam and Turbines
speed test (retested as a power. con-
result of unsatisfactory test version &
during previous outage) (HA)
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BRUNSWICK 1

DETAILS OF PLANT OUTAGES

** "#" " Shutdown ' System Component
No. Type Description Cause

(1979) (h) method involved involved

;

7) 5/1 67 F Flow comparator problems A 3 Reactor Instrumen-

caused by wetting of recircu- coolant tation and'

lation flow transmitters in (CB) controls

north core spray room

8) 5/25 373 S Pipe support inspections and D l' Engineered Shock
modifications safety suppressors

features

(SX)a3

L>
*'

9) 7/18 18 F Reactor scrammed on high APRM A 3 Reactor . Motors
flow biased signal. The high coolant

signal was caused while plac- (CB)'
ing the B recirculating loop
in service following a trip of
the B recirculating pump m g
set. The m g set had tripped
on low lube oil pressure follow-
ing a motor and breaker. failure
on one of two operating m g set
lube oil pumps. The standby
lube oil pump failed to start
on loss of the operating pump.

10) 7/28 13 F False low water level signal A 3 Instrumen- 'Instrumen-
tation and tation and
controls controls

(IA)
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BRUNSWICK 1

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component-
No. Type Description Cause

(1979) (h) method involved involved<

: 11) 8/4 15 F Turbine control valve failed A 3 Steam and Valves-
'

shut, causing a pressure spike power con-
and average power range monitor version
increase (HA)

'

12) 8/9 16 F Turbine control valve failed A 3 Steam and Valves
shut, causing a-pressure spike power con-

; and average power range monitor version
increase (RA)'

as

{3 13) 8/19 12 F An Rx level instrument low side A 3 'Instrumen- Instrumen-
root valve opened apparently tation and' tation and
causing pressure perturbations controls controls
through an instrument diaphragm (IA)
after testing was performed

14) 9/8 215 S -Pipe hydraulic' snubber inspec- D 2 Engineered Shock
tion in primary containment; safety suppressors
generator hydrogen seal repair feature
also necessary due.to excessive (SX)
hydrogen leakage

15) 10/8 18 F Reactor scram on low water A- 3 Reactor Instrumen-
level due to loss of steam coolant tation andd

flow signal feedwater con- (CH). controls'
troller

;

.

.

? ,, " * s,.a b ', ', ; M ; a ,,|.< n .t [$ . . . ;g .' - , , -
''

f
'

. , . . - r. ,, , ,, ,, ,

1
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BRUNSWICK 1

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown ' System Component
No. Type Description Cause

(1979) (h) method involved involved

16) 10/19 141 F Scrammed on main steam line G 3 Reactor Valves
high radistion signal follow- coolant
ing maintenance due to injec- (CG)-

i
tion of filter demineralizer
resin into vessel

17) 11/5 253 F Runback of master feedwater G 3 Reactor Instrumen-

flow controller during cali- coolant tation and-

bration of a steam flow (CH) controls.as

{g instrument

18) 11/20 219 F Loss of power to emergency A 3. Electric Electrical

buses El and E2 due to un- . power conductors
stable switchyard voltage (EE)L
condition

19) 12/1 79 F High drywell leakage from : A 2 Reactor Valves
reactor recirculation.suc- coolant'

tion and discharge valves '(CB)-
leakoff

20) 12/12 215 S Perform plant modifications to: D 2 Engineered' Valves
safety relief valves and for safety

a' pipe snubber inspection features
(SH)

21) 12/12 2 F Make repairs to the safety A l' . Engineered' Valves
relief valve modification safety.

features

(SH)



. , .

-

O

J b
,

. .

s

g"4

>5>- m

2
m
2

.- p
C

-

s.

.

+( b_(..
~

g
a

' . -

E
t-

F-

b"

Yi*

UI $_ . -

d
5- -

ti
o

@ d
d ( E

L ~

'

5"

> '_

s

~

(- :
{ ;*

*

d' o.

'
'

'
-

- ;
.f.r. . . . . . . . . . . . . . . . . . z

8o o es o o e o o o o o o o o o o o o o o o o o.o- o a = c- = m , m w - . r- = m , m u -
o. w- -

"
A113WJU3 379 WOW 3J30 Nf1HIXUW 1N33W3J

B-39

__ _ _ , __



. . .,._ _ - . . -

., . *a ,
* '*, ,

-
.

.

1

BRUNSWICK 2

I. Summary
.

'
Description Performance Outages

Location: South po rt , N. C. Net Electrical Energy , Total No. '18
Docket No: 50-324 Generated (MWH): 3,652,260 Forced -11
Reactor Type: BWR Unit Avail ability Scheduled 7

' Capacity (MWe-Net): 790 Factor (%): 65.6 Total: -3,017 Hours, 34.4%
Commercial Operation: 11/3/75 Unit Capacity Factor (%) Forced 654 Hours,- 7.5%
Plant Age: 4. 7 Years (Using MDC): 52.8 Scheduled 2,363 Hours, 26.9%

Unit Capacity Factor (%)
(Using Design MWE): 50.8

?
u
C''

II. Highlights
i

Refueling was conducted from March 2 to May -19. During a shutdown in June, 47 seismic supports for
safety-related piping were modified. Several other shutdowns were required for inspection of hydraulic snub-

,

bers. At the end of the year, the unit was in shutdown for modification of the safety relief valves.1

I

9
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BRUNSWICK 2

DETAILS OF PLANT OUTAGES

i

j Date Duration Shutdown System' Component
Noe Type Description Cause

-(1979) (h) method involved involved
,

J

] 1) 1/29 14 F APRM high flux scram caused by A 3 Reactor Valves i

i pressure spike which resulted coolant
from MSIV "A" failing closed (CD)
due to an apparent stem-disc
separation

2) 2/4 7 F Level and pressure control in- A 3 Steam and. Valves~

stability possibly due . to tur- power con-
as bine control valve movement version
k (RA);
-

3a) 3/2 1530 S Refueling C 1 Reactor Fuel
j (RC) elements

3b) 3/2 336 F Core spray pipe replacement H 14 Engineered. Pipes,
! (cont.) material problems safety fittings
, features

| (SF)
.

4) .5/19 1 S Turbine _ overspeed trip test- B 1 Steam and, Turbines

! power con-
version

(HA)

5). 5/21 32 F Cause unknown; scram occurred A 3 Instrumen . Instrumen-.

during test-of instruments tation and- tation and
' controls ~ controls-

-(IA)

_
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BRUNSWICK 2.'

DETAILS OF PLANT OUTAGES

*** "#8 " Shutdown ' System Component
No. Type Description Cause

(1979) (h) method involved involved-

6) 5/23 14 F Low water levels due to operator G 3 Reactor Instrumen-
error with feed pumps coolant tation and

(CH) controls

7) 5/25 408 S Pipe support. inspections and B 1 Engineered Shock.
modification safety suppressors

features

(SF)'2

i' 8) 6/12 17 F MSIV closure causev,by blown A 3 Reactor Electrical

$$ fuses on F022D recalting from coolant conductors;

a wiring error (CD)

9) 6/29 126 S Pipe support inspections and B 2 Engineered- Shock
modifications safety suppressors

features

(SX),

10) 7/19 42 F Safety valve malfunction A 11 Engineered' . Valves.
safety-
features

,

(SF)
,

lla) 7/31 20 F Circulating water' intake pump A 3 Steam and. ~ Pi pe s ,

! trip followed by a turbine power con- fittings

trip, due - to a circulation ' version

water pipe leak spraying on (HF)'
j a relay

1

!
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BRUNSJICK 2

DETAILS OF PLANT SUTAGES
:

** "#" " u wn ystem 1 Component
No. Type Description Cause

.(1979) (h) method involved. involved
,

'

lib) 7/31 56 F Extended shutdown due to HPCI A 4 Engineered Valve
(cont.) valve motor having burned up. safety operators

7/21/79 and still not received features

on site (SF)

12) 8/31 142 S Pipe support inspections and D 2 Engineered Shock
modifications sa fety 'suppressors

features'

.(SX)
'

as
5.1

13) 9/7 22 F Steam leak-in-a steam line A 1 Reactor Valves"'

drain valve in reactor. build- coolant

! ing, due 'to valve travel limit (CC) ' .

switch failure to operate
,

properly

14) 9/12 25 F Nuclear service water leak A 1 . Auxiliary. Pipe s ,
caused by defective cement wat'er fittings' !

lining:on inside'of pipe (WA)

15) 9/14 17 F : Apparent' load rejection' .A 3 Steam and Instrumen-

power con- tation and'
'

,

version' controls.

(HA)

,

u-y - -
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BRUNSWICK 2

DETAILS OF PLANT OUTAGES

I Date Duration Shutdown System Component
i No. Type Description Cause(1979) (h) method involved' involved
.

16) 9/22 12 S Stuck detector from channel 7 B 1 Instrumen- Instrumen-
of transversing in-core probe tation and- tation and-

"D" controls controls
, (ID)
,

17) 11/19 52 F High pressure signal during G- 3 Instrumen- Instrumen-
cleaning in the instrument tation and ~tation and'
rack area controls controls

' '(IA)
T' ,

is 18) l'/25 144 S Perform plant modifications to D 1 _ Engineered ' Valves
the safety relief valves safety

features
(SH),

l

.,
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CALVERT CLIFFS 1

I. ,Summarv

Description, Performance Outages

Location: Lusby, Maryland Net Electrical Energy Total No. 115
Docket No: 50-317 Generated (MWH): 4,194,218 Forced- 13
Reactor Type: .PWR Unit Availability Scheduled 2
Capacity (MWe-Net): 810 Factor (%): 70.3 Total: 2,606 Hours, 29.7%
Commercial Operation: 5/8/75 Unit Capacity Factor (%) Forced 1,012 Hours, 11.5%
Plant Age: 5. 0 Years (Using MDC): 59.1 Scheduled 1,594 Hours, 18.2%.

Unit Capacity Factor (%)
; (Using Design MWE): 56.7

os
a
'

II. Highlights

At the beginning of the year, the unit was still shut down because' of damaged blades. in the first-stage
high pressure turbine. Routine power operation resumed oa January 18 and continued until April 21 when a re-
fueling outage began. During the outage, extensive repairs were made to the turbine. - The unit' resumed opera-
tion on July 14. On November 8 and continuing through the remainder of the year, a forced power reduction to
50-60% of full power was necessary because of unequal power distribution in- the core.

!

. _ ,
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CALVERT CLIFFS 1.

DETAILS OF PLANT OUTAGES

Date Duration Shutdown ' System Component
No. Type Description Cause

(1979) (h) method involved. -involved

1) 12/17/78 430 F Vibration on high pressure A 4 Steam and Turbines

(cont.) turbine power con-
version

,

(HA)

2) 1/22 5 F High water level in No. 12B A 3 Steam and Instrumen-

feedwater heater power con- tation and
version controls

(RH)o,

E
3) 3/4 9 F CVC-515-CV leak-off plug was A l' Auxiliary Valves'd>

leaking process-
(PC)

4a) 4/21 1570 S Inspection and refueling C 1 Reactor ' Fuel
(RC) elements

4b) 6/25 463 F Late return from previous A 4 Steam and Turbines

scheduled outage (due to. power con-
turbine. repair)" version

(HA)'

5) 7/21 24 S ' Turbine overspeed test B 1 Steam and Turbines
power con-
version
(HA)

'

.
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CALVERT CLIFFS 1

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown System Componenttio . Type Description Cause(1979) .(h) method involved involved

6) 7/22 15 F Loss of field to the exciter A 3 Steam and Generators
power con- (exciter)
version

(RA)

7) 7/26 17 F High water levels in feedwater A 3 Steam and Instrunen-
heater power con- tation and

version controls
as (HH)
E
O 8) 8/10 8 F Loss of a circulating water' A 3' Steam and Pumps

pump power con-
version
(HF).

9) 8/12 7 F Low steam generator level A 3 Steam and Instrumen-
'

power con- tation and
version controls
(HH)

10) 8/27 .16 F Leak in chemical and volume A .1 Auxiliary Pipe s ,
control system process fittings

(PC)

11) 9/6 9 F Failed differential pressure A 3 Steam and Instrumen--
controller on No. 12 feedwater ' power con- tation and
regulating valve version controls

(HH)
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CALVERT CLIFFS 1

DETAILS OF PLANT OUTAGES

"" "#" " Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved involved

12) 10/6 6 F Loss of power to No. 12 gen- A 3 Steam and Electrical
erator feed pump speed con- power con- conductors
. trol circuit version

(HH)
'

13) 10/14 8 F Extraction steam.line leak A 1 Steam and Pipe s ,
power con- fittings
version

as (HJ)
1
"

14) 10/25 8 F Circulating water pump power A 2 Steam and Electrical
loss power con- conductors

version
(HF)

~

15) 11/11 11 F Loss of coolant flow due to a A 3 . Reactor Relaysi

faulty breaker relay coolant
'

(CB)

i
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CALVERT CLIFFS 2

|

I. Summary

Description Performance Outages.

Location: Lusby, Maryland Net Electrical Energy Total No. 15.
Docket No: 50-318 Generated:(MWH): 5,488,991 Forced '10
Reactor Type: PWR Unit Availability Scheduled- 5

Capacity (MWe-Net): 825 Factor (%): 77.6 Total: 1,963 Hours, 22.4%

Commercial Operation: 4/1/77 Unit- Capacity Factor (%) Forced 654 Hours, 7.5%.
Plant Age: . 3.1 Years -(Using MDC): 76.0 Scheduled 1,309 Hours, 14.9%

Unit Capacity Factor (%)
(Using Design MWE): 74.2

7,a
""

II. Highlights

Operation during the year was routine. . Between' October 12 and December 6, refueling and replacement of ai

reactor. coolant. pump seal were accomplished.

I

i

1

4
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CALVERT CLIFFS 2

DETAILS OF PLANT OUTAGES<
4

"* "#" " Shutdown . System Component.No. Type Description 'Cause(1979) (h) method- involved involved ,

a

1)- 1/6 23 F Cracked weld on the No. 21A A :1 Reac tor Pipes ,
reactor coolant pump middle coolant. fittings

: seal pressure sensing line (CB)

2a) 1/20 24 ~ F Cracked weld on the No. 22A A 2 Reactor Pipes,.
.

reactor coolant ppsp lower coolant fittings
seal pressure sensing line (CB).

2b) 1/20 167 S Testing and for. replacement of B 4 Reactor Pumps'
i' (cont.) faulty seals ' on reactor cool- coolant
E3 ant pumps. (CB)

3) 2/25 18 S Repair leaking feedwater check B 1 Steam and . Valves
valve power con-

. version

(HH)

4) 3/1 15 F Low water level in No. 21 steam A 3 Steam and Instrumen
genera tor power con- tation and.

version' ' controls.
(HH)

5) 3/4 6 S Repair No. 22 feedwater check B 1 -Steam and Valves
valve . power con-

version
(HH)

-

4
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CALVERT CLIFFS 2r

DETAILS OF PLANT OUTAGES

Shutdown System Component** "#8 "
No. Type Description Cause

(1979) (h) method involved involved
,

6) 5/7 9 F Blown fuse on DC power to No. _A 3 Electric' Generators
21 inverter power' (inverters).

,

(EB)

7) 5/23 11 F Repair oil leak on unit trans- A 1 Electric Trans formers
former power

(EB)

8) 5/27 19 F Repair oil leak on unit trans- A 1 Electric Transformers

5' former power

E3 (EB)

9) 6/2 34 S Replace governor control valve B. 'l . Steam and Valves
power con-

. version
(HA)

10) 7/28 15 S Furmanite feedwater check B 9 Steam and ' Valves
,

valve power con-
version
(HH)-

11) 7/28 144 F Condenser tube leaks A -1 Steam and Heat
power con- exchangers
version,

(HC)

: 12) 9/8 140 .F Failure of capacitor in No. 21B A 3 Reactor Motors

reactor coolant pump motor coolant'

(CB)
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CALVERT CLIFFS 2 '

DETAILS OF PLANT OUTAGES

** "## " Shutdown System- ComponentNo. Type Description Cause(1979) (h) method . involved involved,

13) 9/19 17 F Loss of 21 main feedwater pump A 3 Steam and Ins tr ume n- -
speed controller power con- ' tation and

: version controls
(HH)

14a) 10/12 4 F Trip during low vacuum trip ' B 3 Steam and Instrumen-
test power con- tation and-

version -controls
5 (HA)

?'
$0 . 14h) 10/12 1068 S Refueling; plant was already C 4 Reactor ~' Fuel -

(cont.) shut down due to previous unit (RC) elements.
trip,

14c) 10/12 248 :F Replace seal on reactor. coolant A 4 Reactor Pumps
(cont.) pump 21B and 22B . coolant

(CB)|

15) 12/10 1 S Overspeed trip test on the tur- - B 2 Steam and Turbines-
bine -power con-

. . version .
(HA)

,

d
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COOK 1

1. Summary

Description Performance Outages

Location: Bridgman, Michigan Net Electrical Energy Total No. 8
Docket No: 50-315 Generated (MWH): 5,660,137 Forced _ 16'
Reactor Type: PWR Unit Availabilit/ Scheduled 2

..

Capacity (MWe-Net): 1,044 Factor (%): 64.7 Total: 3,091 Hours, |35.3%
Commercial Operation: 8/27/75 Unit Capacity Factor (%) Forced 1,623 Hours, 18.5% ,

Plant Age: 4. 9 Years (Using MDC): .61.9 Scheduled 1,468 Hours, .16.8%
' Unit' Capacity Factor (%)

(Using Design MWE): 61.3

,

Y
E II. Highlights

Operation was routine until the refueling outage was started April 6. The outage was extended so that 'all'
of the connecting 16-in. elbows from the feedwater lines to the four steam generators 'could be' replaced. :On
June 18, the unit resumed power operation. The year ended with the. unit . shut down .because|of design deficien-
cies in the containment hydrogen skimmer system.

,

i

:
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COOK 1

DETAILS OF PLANT OUTAGES

Date Dura tion u wn ystem Component
No. Type Desc ription Cause

(1979) (h) method involved . involved

1) 2/6 19 F Pressurizer relief tank rup- A 1 Auxiliary Valves-
ture disc failed during a process
feed and bleed maneuver to - (PC)+

reduce water temperature and
caused all' ice condenser doors
to indicate open

2) 3/2 25 F_ Failure of the rupture disc on A 1 Auxiliary Valves
the pressurizer relief tank, process

i' . causing all ice condenser inlet (PC)

$ doors to indicate open

,
3) 3/23 40 F Failure of two vital instrument A 3 Electric Generators

i bus inverters; the inverter power (invert (Ts)
failures also caused inadvertent (ED)
actuation of the safety injec--
tion systems and steam line

;
isolation

4a) 4/6 1466* S Refueling C 3 React'o r Fael
(RC) elements

4b) 4/6 1000* F Outsge was extended to replace A 4 Steam.and Pipes,'

(cont.) all connecting elbows from F/W power con- fittings

system to the 4 S/G s version

(HH)
;

* Estimated

..
6

-- __
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COOK 1

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System _ ComponentNo. Type Description Cause
(1979) (h) method involved involved

5) 7/18 2 S Turbine overspeed trip testing B 1 Steam and Turbines
' power con-

version
(HA)-

6)- 10/27 350 F Repair No. 4 inverter, add oil A 1 StJan ano Pipes,
to No. 4 coolant pump motor power con . fittings
upper oil reservoir, investi- version

co gate high vibra '. ion on coolant- (HA)
Ei pump No. 2, and repair leak in
*

stator cooling water system of
main generator

7) 12/1 14 F While working on rod control J' 3 Reactor Instrumen-
system to c. lear a " rod control- (RB) tation and.'

urgent failure" alarm, a wrong controls
card was pulled, dropping the
rods in that group, which caused
a " negative rate" reactor trip

a) 12/24 175 F Significant non-conformance D 1 Engineered Shock
identified during inspection / safety suppressors
evaluation program performed features

in accordance with IE bul- (SE)
letin. Desiga deficiencies'

in the containment Hydrogen
Skimmer systems

,

e
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COOK 2

,

I. Summary

Description Performance Outages

Location: Bridgman, Michigan f2't Electrical Energy Total No. 11

Docket No: 50-316 Generated (MWH): 1,082 Forced 8
Reactor Type: PWR Unit Availability Scheduled 3

Capacity (MWe-Net): 1,082 Factor (%): 65.9 Total: 2,986 Hours, '34.1%
Commercial Operation: 7/1/78 Unit Capacity Factor (%) Forced 1,201 Hours, 13.7%
Plant Age: 1. 8 Years (Using MDC): 62.8 Scheduled 1,785 Hours, 20.4%

Unit Capacity Factor (%)
(Using Design MWE): 61.8

:

?
$ II. Highlights

~

The unit operated routinely until May 19 when a shutdown was effected to replace the 16-in. elbow from the
feedwater lines to the four steam generators. The shutdown ended July 3, and routine operation was resumed.
On October 19, the first refueling began. At the end of the year, the. unit was still shut down, and seismic-
related modifications were being made to safety-related piping in accordance with IE Bu11etin.79-14.

.
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COOK 2
i

DETAILS OF PLANT OUTAGES

** "#" " Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 1/3 6 F Feedwater isolation valves G 1 Steam and Instrumen-

inadvertently closed power con- tation and
version controls

(HH)

2). 1/6 16 F Saferf injection actuation .due A 3 Instru -:r- Instrumen-
to indicated "high" steam line tation and tation and

differential pressure controls controls

(IB)
i' .

'S 3) 1/13 9 F Drop in "A" condenser vacuum A 3 Steam'and. Heat
caused by multiple. tube fail- power con- exchangers
ures ' version- (condenser)

~

(HC)

4) 1/14 22 F Main transformer phase 2 ground A 3 Electric Iransfo rmers
fault due to ice buildup on power
bus support insulator (EB)

3) 4/1 10 F High level in No. I steam gen- A 3 Steam and Instrumen-

erator power con- tation and
version controls

(HH)
'

6) 4/7 -46 F Repair cil level alarm device A 1 Reactor Instrumen-

on No. 1. reactor coolant pump coolant tation and

upper oil reservoir .(CB) controle
,



_. - _ _ ._-

C00i! 2

DETAILS OF PLANT OUTACES
.

Date Duration Shutdown System ~ ComponentNo. Type Description Cause(1979) (h) method involved involved

7) 5/16 15 F Steam flow / feed mismatch A -3 Steam and Instrumen-
power con- tation and
version ~ controls
(HR)

8) 5/19 1077 F Repair cracks in 16-in. feed- A 1 Steam and Pipe s ,
water elbows power con- fittings

version

(HH),

ES 9) 7/21 4 S Collect data on feedwater elbow /. B 2 Steam and Pipes,
steam generator nozzle test power con- fittings
instrumentation version

-(HH)

10) 9/15 27 S Low oil level alarms on reactor B 1 Reactor Motors
coolant pump motor bearing oil coolant
rese rvoirs (CB)

11) 10/19 1754 S Refueling, maintenance, and C 1 Reactor Fuel
design changes (RC) elements

. _
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COOPER

I. Summary

Description Performance Outages

Location: Brownville, Nebraska Net Electrical Energy Total ho. '7
Docket No: 50-298 Generated (MWH): 4,994,938 Forced 5~
Reactor Type: Innt Unit Availability Scheduled 2
Capacity (MWe-Net): 764 Factor (%): 87.6 Total: 1,086' Hours, 12.41
Coinmercial Operation: 7/1/74 Unit Capacity Factor (%) Forced _ 305 Hours, 3.5%.
Plant Age: 5.6 -Years (Using MDC): 74. 6 Scheduled. 781 Hours, 8.9%.

Unit Capacity Factor (%)
(Using Design MWE): 73.3

?
cn
#*

,II. Highlights

Operation was routine throughout the year. Refueling was conducted from April 7.to May 7. There were
7 months in which no outages occurred, 3 months being. sequential'- January, February, and March.

;

I

i

i -

|
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COOPER

DETAILS OF PLANT OUTAGES

+

** "#" I" Shutdown System. Component- No . Type Description Cause.(1979) (h) method involved involved

1) 4/7 707 S Refueling C 2 Reactor Fuel
(RC) elements

2) 5/9 ? F Main turbine control system A 3 Steam and Turbines,
malfunction power con-

version
(HA)

as 3) 5/21 74 S Repair reactor feed pump suc- B 2 Reactor Valves
en tion valve coolant
"'

(CH).

4) 5/25 37 F Reactor recirculation motor A 3 Reactor- Generators,

'

generator set malfunctioned coolant' (motor
(CB) generator)

5) 8/9 34 F Condensate pump expansion bolt A 3 Steam and Pumps
failed, causing partial feed- power con-
water loss version

(HH)
5

6) 9/13 63 F Replace recirculation pump "B" A 3 Reactor Pumps
seal coolant

(CB)

7) 11/14 149 F Inspect and repair diesel A 2 Electric Engines
generators 1 and 2 power (diesel)

(EE)
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CRYSTAL RIVER 3

,

I. Summary

Description Performance Outages

Location: Red Level, Florida Net Electrical Energy Total No. 15

Docket No: 50-302 Generated (MWH): 3,761,775 Forced 14

Reactor Type: PWR Unit Availability Scheduled 1

; Capacity (MWe-Net): 797 Factor (%): $8.9 Total: 3,600 Hours, 41.1%
Commercial Operation: 3/13/77 Unit Capacity Factor (%) Forced 2,205 Hours, 25.2%

Plant Age: 2. 9 Years (Using MDC): 53.9 Scheduled 1,395 Hours, 15.9%
Unit Capacity Factor (%)

(Using Design MWE): 52.1

?
03 II. Highlights

Operation was routine during the year. A refueling outage began :on April 23 and later was extended for
repair of reactor coolant pump seals and inspection of pipe base plates using concrete expansion bolts in ac -
cordance with IE Bulletin 79-02. In August, another outage was required for repair of a . reactor coolant pump
seal.

,

I
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CRYSTAL RIVER 3

DETAILS OF PLANT OUTAGES

Date Duration Shutdown. System Component.No. Type Description Cause(1979). (h) method involved involved,

1) 1/6 17 F Momentary high level instru- A 2- ' Steam and .Instrumen-
mentation signal (from con- power con- tation and
densate heat exchanger) . version controls

- (HH) .

2) 1/17 23 F Flooding of turbine building A 2 ~ Steam and Valves-
basement caused by a circu- power con-
lating water valve failing ; version

open -(HF)'
1

Eo 3) 1/30 8 F Main feed pump FWP-28 failed A. 3: | Steam and- Pumps:

3
power con-

_ version
(HH).

.

4) 2/28 22 F. Suspect momentary high level' A- 3- Steam and Instrumen-
instrumentation signal.from power-con- tation and
low pressure heater. version controls >

(HR)

5) 3/4 361' F Repair extraction steam line A 1 Steam and: Pipes ,
expansion jointsLin "B" con- power con- fittings
denser . version

'(HJ)
.

6a) 4/23 1395* S Refueling C 1- ' Reactor. Fuel
(RC) elements

'* Estimated

. _ , - _ _,
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CRYSTAL RIVER 3

DETAILS OF PLANT OUTAGES

Date Durs. . ion Shutdown System. ComponentNo. Type Description Cause(1979) -(h) method involved involved

6b) 4/23 1000* F- Repair coolant pump seals A- 4 Reactor . Pumps
(cont.) coolant

(CB)

7) 8/1 2 F Replace failed test ralve A 1 Steam and Valves
MSV-409 power con-

version-
(HB)

|[ 8) 8/l 18 F Replace position indication A 1 Reactor Control rod
' u) tubeEfor rod 7-4 (RB) drives

9) 8/16 7 F Pressure transient during shut- A 3 Reactor Pumps
down of reactor coolant pump coolant
"C" (CB)

10) 8/16 18 F High RC pressure due to FW A 1 Steam and Instrumen-
oscillation power con- tation and

version controls
(HH)

11) 8/17 11 F High RC pressure due to FW A 3 Steam and Instrumen-
oscillation- power con- tation and,

version controls

(HH)

* Estimated

.

e
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5RYSTAL RIVER 3

MTAILS OF PLAN * OUTAGES

"* "#8 " Shutdown System Component .
No. Type Description Cause

(1979) (h) method involved involved

12) 8/17 680 F High RC pressure due to FW A. 3 Steam and Heat'
oscillation; remained off line power con- 'exchangers
to repair reactor coolant pump version
"C" seal and to repair tubes (HB)
in "B" steam generator

13) 9/15. 4 F Welded cap failed on 3/4" in- A 3- Steam an? Valves
strument connection valve on power con-

!_ main steam' chest cross under' . version
a,

ja line (HA)
o

14) 9/15 10 F Spurious runback on feedwater A 1 Steam'and- Instrumen-
pump. "B" power con- tation and

version controls

(IIH)

15) 12/21. 24 F liigh pressure trip A ._ 3 Instrumen- Instrumen-'

tation and tation and
controls Lcontrols

(IA)

1

1

|



. .

. , ''

L

_
" - C' ,

hJ
>
e-s

> "J
E
V-
(n
>-
C
U. -

1 E '

s, 5
[. b- e4

,

Qr -

C g
-

, . .
C

e
C

_

G. ",
.

-
.

-
, ,

ai
u
*

o,

- - C
t
o

A

r E
'

1
.

:i

N
1 e

,

'
s

E
Z c.-

(- E

% d
w

. . . . . . . . . . . . . . . . . . . . .

z
o o o o c o o o o oo o o o o o 3o o o o o o o o,,

, - o o o r- o o m u - - o o o e- o o , m u - e
1 - - - - w
'

A113WdW3 3'19 WON 3J30 Nf1NIXWN IN33W3d

B-71

.-. . -- . -



. _ _ - - _ _ . . _ _ _ _ _ _ _ _ - - _ . - _ _ - - _ _ .____ -_ __ --__-______ _ _ . _ _ __. _ .

-
.

DAVIS-BESSE 1

1. Summary

Description Performance Outages

Location: Oak Harbor, Ohio Net Electrical Energy Total No. 14
Docket No: 50-346 Generated (MWR): 3,129,118 Forced 8
Reactor Type: PWR Unit Availability Scheduled 6.
Capacity (MWe-Net): 906 Factor (%): 67. 0* - Total: 4,618 Hours,- 52.7%
Commercial Operation: 11/20/77 Unit Capacity Factor (%) ' Forced 914 Hours, 10.4%-
Plant Age: 2. 3 Years (Using MDC): 39.4 Scheduled 3,704 Hours,. 42.3%

Unit Capacity Factor (%)
(Using Design MWE): 39.4

Y
;0

II. Highlights

On March 30, a maintenance outage was initiated and later was extended to July 12 for modifications re-
quired at all Babcock and Wilcox plants as a result of the TMI-2 accident. A less of offsite power on Octo-
ber 15 adversely affected the reactor coolant pump seals, quiring replacement of the seals on four pumps.
The unit resumed power operation on November 20, but on Novs nber 30 it was shut down again for the remainder
of the year to replace bosses for the resistance temperature detectors (RTDs).

* Includes 1,728 h of unit reserve shutdown hours equal to 19.7% availability.
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' DAVIS-BESSE 1

DETAILS OF PLANT OUTAGES

Da te Duration Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved involved

1) 12/16/78 4 F Repair extraction steam line A 4 Steam and. Pipes,

(cont.) bellows power. con- fittings
version

(HJ)

2) 1/12 25 F Loss of the reactor coolant A 3 Reacto r Generators
system flow indication to the coolant (inverters)
integrated control system due (CB)

os to a ground which tripped

gj power inverter

3a) 1/14 1 S Complete unit load rejection B 3 Steam and . Generators
test power con- (main

version generator)

(RA)

3b) 1/14 368 S Unit testing; outtge continued B 4 Reactor Pumps
(cont.) for replacement of seals on coolant

reactor coolant pumps -(CB)

4) 2/13 23 F Loss of power to reactor cool- A- 3~ Reactor Relays
ant pumps 1-2 and 2-1 coolant

(CB)'
8

.
'

5) 2/22 32 F Electrical circuitry in .A 1 Stesm and Electrical
electro-hydraulic control of power con - conductors
the turbine failed version

i (HA)

,

.
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DAVIS-BESSE 1

DETAILS OF PLANT OUTAGES

** "#8 " . Shutdown System Component
No. Type Description Cause

(1979) (h) method involved . involved
-

6) 3/4 6 S Repairs to turbines electro- B 1 Steam and ' Mechanical
hydraulic control system power con- function

version uaits

'(HA)

7a) 3/30 745 S Maintenance and repat e of matn B 1 Steam and Valves
steam safety valves power con-~

version

(HB)as
O

7b) 3/30 1728 S Unit t edained shut down for D 4 Steam and Instrumen-' * *

(cont.) modifications required by NRC power con- tation and
of B&W plants resulting from version controls

TMI-2 accident (i.e.'reevalua- (HH)'
tion of the small break analy-

sis)

8) 9/7 58 S. Isolation of steem Icak in con- B 1 Steam and Pipe s ,
tainment power con- fittings

version

(HB)

9) 9/.18 17 F Sticking pump' pressure con- A 3 Steam and ' Mechanical
troller on No. 2 electro- power con- function

hydraulic control pump version units

(HA)

;

;
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DAVIS-BESSE-1

DETAILS OF PLANT OUTAGES

._

Date Duration Shutdown System Component
Type Description CauseNo. method involved involved(1979) (h)

10) 9/26 41 F Faulty capacitor on turbine- A 3 Steam and Instrumen-

throttle pressure transmitter power con- tation and

power supply version controls

(HA)

11) 10/5 49 S Repair pressurizer spray valve B 1 Reactor Valves
RC 2 coolant

(CB)

$ 12) 10/15 142 F Capacitor failure in integrated A '3 Steam and Instrumen-

control system pulser circuit power con- tation and'"

to the turbine-electro-hydraulic version controls

control system (HA)'

13) 10/25 630 F Loss of reactor coolant pump A 3 Reactor Circuit

2-2 from blown fuse in the coolant closers /
DC power supply starting a (CB) interrupters

pump two minute time delay
trip relay with reactor. cool-
ant pump 1-1 already shutdown

14) _ 11/30 749 S Maintenance due to low bearing B 1 Reactor Pumps-
.

oil level alarm on RCP 1-2 coolant
(CB)
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DRESDEN 1

1.- Summary

Description Performance Outages-

Lccation: Morris, Illinois Net Electrical Energy Total No. 1

Docket No: 50-010 Generated (MWH): -13,047 Forced 0
' Reactor Type: BWR Unit Availability Scheduled 1

Capacity (MWe-Net): 197 Factor (%): 0 Total: 8,760 Hours, 100.0%
,

Commercial Operation: 7/4/60 Unit Capacity Factor (%) Forced 0 Hours, 0%
Plant Age: 19.7 Years (Using MDC): 0 Scheduled 8,760 Hours, 100.0%-

Unit Capacity Factor (%) >

(Using Design MWE): 0

as
: q

|
'd II. Highlights

;

i The unit was shut down all year for' the purpose of upgrading the. emergency core-cooling system _ in accor-
danc.e with license amendment . No. 23, dated January 6,1978.

;

i

#
w 4

i

i

. -
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.DRESDEN-1

: DETAILS OF PLANT OUTAGES

"* "## " u wn ystem ComponentNo. Type -Description Cause(1979) (h) method involved involved.

, 1) 10/31/78 8760 S Upgrade the ECCS, chemical D- 4 . Engineered Other
j (cont.) cleaning, and refueling. safety

Outage is expected to last features
18 months. The upgrading (SF)
of the ECCS is,in accord-

ance with license amendment
No. 23, date January 6, 1978.,

Y
' Bs

i

._ - .
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DRESDEN 2

1. Summary

Description Performance Outages
.

Location: Morris, Illinois Net Electrical Energy Total No. 12
Docket N : 50-237 Generated (MWH): 4,939,630 Forced 9o

*

Reactor Type: BWR Unit Availability Scheduled 3
Capacity (MWe-Net): 772 Factor (%): 81.6 Total: 1,614 Hours, 18.4%
Commercial Operation: 6/9/72 Unit Capacity Factor (%) Forced' 234 Hours,- 2.7%
Plant Age: 9.7 Years (Using MDC): 73.0- Scheduled. 1,380 Hours, 15.7%-

Unit Capacity Factor (%)
(Using Design MP'.): 71.0

9*,

@3 II. Highlights

Operation was routine throughout'the year. A refueling was accomplished between March 17 and May 4.

->

,
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DRESDEN 2

DETAILS OF PLANT OlTIAGES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 2/3 49 F Loss of secondary containment A 1 Other Blowers
due to overpressurization of auxiliary
the reactor building as a (AA)
result of the loss of exhaust
fans

2) 2/8 16 F Trip of both scram channels G 3 'Instrumen- Instrumen-
while performing instrumenta- tation and tation and
tien surveillance: controls controls

} (IA)'
-

3) -3/17 1143 S Refueling C 1 Reactor Fuel,

(RC) elements

-4) 5/5 44 F "D" TIP machine stuck in index A 1 Instrumen- Instrumen--

position #2 tation and tation and
' controls. controls

(ID)

5) 5/7 29 F "D" TIP machine stuck in posi- A 1 Instrumen- Inst'rumen-
tion #6 tation and tation and

controls controis-
- (ID)

6) 5/8 1 F Steam leak in the turbine hood A. 9 Steam and - Turbines
power con-
version

!

(RA)
.
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DRESDEN 2

DETAILS OF PIJutr OUTAGES

Shutdown System Component"" "#8 "
No. Type 9escription Cause

(1979) (h) method involved involved

7) 6/12 12 F Inadvertent closure of main G 3 Reactor Instrumen -I

steam isolation valve coolant tation and -
(CD) controls

8) 7/31 49 F kapair packing leak on core A 'l Engineered Valves
spray valve safety

features

(SF)

}|. 9) 10/13 183 S hanger and anchor belt inspec- D 1 Engineered Shock'
no tion safety suppressors

features

(SF)

10) 10/20 19 F Moisture separator drain tank A 3 Steam and Instrumen--
high level power con- tation and'

version controls
*

(HB)-

11) 11/10 15 F Feedwater pump tripped due to G 3 Reactor .Instrumen-
low suction pressure trip . coolant- tation and

introduced by instrument .(CH) controls

mechanics

12) 11/30 54 .S Repair leak on moisture separa-- B 1 Steam and Pipes,

tor line power con - fittinga-
version-

(HB)

-
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DRESDEN 3

1. Summary

Description Performance Outages

Location: Morris, Illinois Net Electrical Energy Total No. 12

Docket No: 50-249 Generated (NWH): 3,475,813 Forced 10-
Reactor Type: BWR Unit Availability ScheduledL 2

Capacity (MWe-Net): 773 Factor (%): 67.7 Total: 2,826_ Hours, 32.3%
Commercial Operation: 11/16/71 Unit Capacity Factor (%) Forced 2,684 Hours, 30.7%
Plant Age: 8.4. Years (Using MDC): 51.3 Scheduled 142 Hours, 1. 6%

Unit Capacity Factor (%)
(Using Design MWE): 50. 0

Y
32 II. Highlights

At the beginning of the year, replacement, of, the main transformer was still in progress. The transformer
had been disabled by a fire on December 12, 1978. Replacement was completed on February 16, but another fire
in the transformer occurred on. February 23, and this second replacement outage lasted until April 24. In July,-

an administrative derating to 75% of full power was imposed for evaluation of air ejector radioactivity due to
an increase in off gas radioactivity and 7 x 7 fuel assembly degradation. . This restriction was maintained the
rest of the year. In December, a 4-day outage took place for TMI-2-related modifications. Acoustic monitors
were installed on the safety valve discharge lines.



DRESDEN 3

DETAILS OF PLANT OUTAGES

** "## " Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 12/12/78 1116 F Generator load reject caused A 4 Electric Transformers
(cont.) by a fire in the main unit power

trans fo rmer (EB)

2) 2/23 1484 F Short in the replacemer.t main. A 3 Electric Transformers
transformer and a resultant power
fire (EB)

3) 4/29 5 F Moisture separator drain tank. A 2 Steam and Instrumen-

T' hi hi level power con- tation and

El version controls

(HB)

4) 5/1 4 F Change stator water cooling A 9 Steam and Generators
filters power con- (main

version generato r)
(HA)

5) 5/19 14 F "A" feed reg. valve failure to G 3 Reactor Valves
close below 20% coolant

(CH)

6) 5/31 9 F Turbine trip (cross under hi G 3 Steam and. Valves

press) relief isolated .not ' power con-

vented- version
(RA)
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DRESDEN 3

DETAILS OF PLANT OUTAGES

Date Duration ShutdownJ, o . Type De scription . Causeu . System Component !
(1979) (h) me hod- . involved involved

i

7) 9/22 71 S Snubber inspectfon B 3 Engf_neered -Shock
safety ,suppressors-

' features
-(SF)

- >

8) 10/25 13 F Foreman slammed door on. electro- G 3 Steam.and' Relays
hydraulic switching system. power con-
motor generator , set relay 'cabi- version
net and a relay . tripped (RA)LT

' @( 9) 11/5 7 F Replaced lockout relay on gen- A 9 Steam and Relays-
erator power. con-

-version

..(HA ) -.

.0) 11/10 25 F Personnel error during condenser 'G 3 Steam and- Instrumen-
surveillance power con-: tation'and

versioti controls
-(HC)

11) 12/7 71 S TMI modific.ations - acoustic D ,1 Reactor Instrumen-
monitors installed gon safety coolant tation and

4

j valve discharge lines '(CC)~ controls
G

12) 12/10 7 F . Turbine tripped on. 3 "B" . mois- A '3 Steam and Instrumen--! .,

ture ' separator hi-hi: pos r con ' . tation and. ,

version controls 1

.(HB); ,

;

i

-

,- t
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DUANE ARNOLD

1. Summary .

Description Performance Outages

Location: Palo, Iowa Net Electrical Energy Total No. 9
Docket.No: 50-331 Generated (MWH): 2,898,764 Forced 9
Reactor - Type : BWR Unit Availability Scheduled 0
Capacity (MWe-Net): 515- Factor (%): 78.0 Total: 1,930. Hours, 22.0%
Commercial Operation: 2/1/75 init Capacity Factor (%) Forced 1,930 Hours, 22.0%
Plant Age: 5. 6 Years (Using MDC): 64.3 Scheduled .0 Hours, 0%

Unit Capacity Factor (%)
(Using Design MWE): 61.5

:

.

I {E II. Highlights

At the beginning of the year,. the unit was still shut down for replacement of recirculation system inlet
i nozzle safe ends because of cracks. This shutdown, which began June 17, 1978, ended March 10, and operation

resumed. In September and October, power reductions were effected.due to lack of demand for power. At the
end of the year, the unit was In an end-of-cycle coastdown.

$



-

DUANE ARNOLD

DETAILS OF PLANT OUTAGES
.

** "#8 " u wn ystem_ Component
No. Type Description Cause

(1979) (h) method involved involved

1) 6/17/78 1640 F Unit remained - shut down for A 4 Reactor Pipes,

(cont.) replacement of recirculation coolant fittings
system inlet nozzle safe ends.. (CB)
Startup is being delayed while
a flow restriction is being
removed from the N B riser2

2) 3/31 64 F Repair RWCU system isolation 'A 1 Reactor Pipes,
valve and replace section of coolant fittings

i' RRCU system pipe (CG)
8

3) 5/5 19 F Repair HPCI check valve A 1 Engineered Valves
safety
features

(SF)

4) 5/21' 10 F Scrammed during testing of re- G 3 Reactor Instrumen-
circulation system flow instru- coolant. tation and
mentation (CB) controls

5) 7/18 87 F Turbine trip due to exhaust A 3 Steam and Turbines
hood high temperature indi- power con-
cation- version

(HA)

. ~.
.
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DUANE ARNOLD

DETAILS OF PLANT OUTAGES

"" "#8 " Shutdown System Component-No. Type Description Cause
(1979) (h) method involved involved

6) 10/24 29 F Repeir "B" feed pump seal water- A 1 Reactor Pipes,
line coolant fittings

(CH)

7) 10/31 32 F EHC low pressure indication 'A' 3 Steam and Instrumen-
power con- tation and
version controls
(HA)-

'f 8) 11/8 43 F Reactor scram on main steam A 3 Steam and Demineral-~ ,

E$ high radiation caused by N-16 power con- izers-
spike due to air in feedwater. version-
from condensate demineralizer (HG)

9) 11/10 6 F Turbine trip on EHC low pres- A 9 . Steam and Mechanical-
sure due to mechanical trip power con- function

'

valve linkage becoming loose. version units!

(.HA)

.

r
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FARLEY 1

,

I. Summary

bescription Performance ' Outages-

Location: Dothan, Alabama Net Electrical Energy Total No. 17'
Docket No: 50-348 Generated (MWH):- 1,743,590 Forced .14,

Reactor Type: PWR Unit Availability ' Scheduled 3
1 Capacity (MWe-Net): 829 . Factor (%): 28.6 Total: 6,256 Hours,' 71.4%

Commercial Operation: 12/1/77 Unit Capacity Factor (%) . Forced 4,081 Hours, 46.6%'
Plant Age: 2. 4 Years (Using MDC):

'

24.0 Scheduled .2,175 Hours, .24.8%
Unit Capacity Factor (%)

(Using Design MWE): 24.0

?
X$ II. Highlights

A refueling outage was started in March, with expectations of completion in 10 to 12 weeks. However,~ the :
'

outage was extended to November for testing the anchor bolts of pipe support base plates in accordance with- IE
Rnlletin 70-02.and correction of seismic design deficiencies in safety-related piping in accordance with IE
&>tletin 79-14. After operation was resumed in November, problems..with-the feedwater system resulted in five
shutdowns during the remainder of the year.

;

a

4

-



_ - _ _ _ _ _ _ . _ _ - - . .

FARLEY l

DETAILS OF PLANT OUTAGES

Date Duration ' Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 12/31/78 13 * Valve error on flow pump suc- G 4 Steam and Valves
(cont.) tion header isolation instrument power con-

version

(HH)

2) 1/16 29 F Inverter 18 trip due to A 3 Electric Generators
grounded choke coil power. (inverters)

(ED)

i' 3) 1/17 8 F S/G lo-lo level G 3 Steam and Instrumen-
U3 power con- tation and

version controls

(HH)

4) 1/18 5 F RCP bus undervoltage A- 3 Electric Circuit
power closers /
(EB) interrputers-

5) 1/20 22 F .. Turbine trip from loss of con- A 3 Steam.and Motors
denser vacuum power con-

version
(HC)

6) 2/14 3 F Voltage drop in the Vital AC A 3 Electric Electrical
System induced.by a short cir- power. conductors
cuit at the SSPS cabinet while (ED)
trouble shooting

,



. - - . ._.

FARLEY l

DETAILS OF PLANT OUTAGES

** "#" " Shutdown System Component'No. Type Description Cause.(1979) (h) method involved involved'

7) 2/16 3 F Loss of main generator excita- G 3 Steam and. Generators
- tion power con- '(exciter)

version-

(HA)
;

8) 2/16 2 F Low 1A steam generator level G 3 Steam and Instrumen-'

power con-' tation and
version . controls.

(HH)'co

E
* 9) 2/17 9 F 1A S/G low-low level with the G .3 Steam and' Instrumen-

~

feed regulating . valves in power con . tation and
manual version' . controls:

(HH)
:

10) 3/5 '3 F Loss of 1 inverter resulting in .A 3 Electric Generators
the feedwater regulating valves power (inverter)closing and steam generator IC (ED)
reaching its low-low level set-
point

lla) 3/8 1856 S Refueling C 1 -Reactor Fuel

(RC)' ' elements

lib) 3/8 3833 F Testing of anchor bolts of pipe' D' 4 Engineered- Shock(cont.) rapport base plates per I&E safety suppressors)
bulletin 79-02 features

-(SF)
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FARLEY 1

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System . Component
No. Type Description Cause

(1979) (h) method involved involved-
t

11c) 3/8 84 F Repair electrical connector on A 4 Reac tor. Control rod
. . .

! (cont.) CRD mechanism and core physics (RB) drives:
testing

-

12) 11/4 10 F Leakage past "C" steam generator G 3 Steam and Valves
feedwater regulating. valve and- power con-
inexperience in opera *.ing the version'
new FW bypass system (HH)

i' - 13) 11/5 10 F "A" feedwater regulating valve A 3 Steam and Valves'

U$ closed in " auto" causing a S/G power con-
| lo-lo level trip 'ertaca

(HH)*

14) 11/8 300 S Repair RCP seals B 1 ' Reactor Pumps
; coolant
j (CB)

15) 11/21 29 F Inexperience in. operating new G. 3 Steam and Instrumen-

FW bypass system power con- 'tation and
.

' version controls

(HH).
1

16) 11/30 18 F Loss of SGFP suction ' pressure. G 3 . Steam and Instrumen-
,

~

Additional unit trip' af ter - power con- .tation and;

reaching criticality.dne to ' version controls
-inexperience in transferring (HH)

1

' - from aux feed 'txi FW bypass
system

-. .. - - -
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' 'FARLEY~l
,

DETAILS.OF PLANT OUTAGES.

|

1

; Date Duration Shutdown System ComponentNo. Type Description Cause*

(1979) (h) method involved. involved

'17) 12/. 19 S Isolate IB SGFP for repairs B 9 Steam andl Pumps,

. power con-
vers 10n
(HH)

:
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FITZPATRICK

I. Summary

Description Performance ' Outages

Location: Scriba, New York Net Electrical Energy Total No. 2
Docket No: 50-333 Cenerated (MWH): 2,964,590 Forced 2
Reactor Type: BWR Unit Availability Scheduled 0

! Capacity (MWe-Net): 800- Factor . (%): 50.8- Total: 4,309 Hours, 49.2%'
Commercial Operation: 7/28/75 Unit Capacity Factor (%)

.

~ Forced 4,309 Hoars, -49.2%
Plant Age: 4. 9 Years (Uning MDC): 42.3 Scheduled 0 Hours, 0%

Unit Capacity Factor (%)
(Using Design MWE): 41.2

iP,'

co II. Highlights
-

The unit operated without interruption until March 15 when it was shut down in accordance with an NRC
show-cause order to determine if modifications .should be made ' to some safety-related piping systems to bring,
them into conformance with requirements for withstanding earthquakes per IE Bulletin 79-14.

As a result of the reanalysis, 5 of:the 96 safety-related piping systems in the plant required modifica-
tion to correct overstress under postulated earthquake conditions. The modifications-involved installation,

of new or modified pipe supports (shock absorbers and restraints) and' repair of existing supports. L0f the
approximately 1000 safety-related supports involved, approximately 43 required: modification. ' The majority
of the modifications were to make the system as. built conform with the intended design. - Operation resumed
on September 7, and only one other outage occurred during the remainder of: the year.

. . .
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FITZPATRICK2

DETAILS OF' PLANT GUTAGES-
,

,
.

.

Date' ' Duration ' Shutdown- System Component .
~No.. Type Description Cause

involved(1979) (h) f.e thod -involved' '

1) .3/15 ~ 4228 F' ' Required by NRC show-cause D 1 ~ Engineered' Pipes,
order for L reevaluation of ; safety; ' fittings'

stress calculations and features.

modifications for seismic (SF) ?-
,

events involving. safety-

.

'related. piping systems' *

!-

| 2) . 12/27 81 F Turbine trip on high~ vibra- A 3 . Steam.and' . Turbines' '

tion power con-'

5' version

U$ ' (HA)

i-

,

I

'

+

?

r

- y
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FORT CALHOUN*

I. Summaryi

Description Performance Outages

Location: Fort Calhoun, NE Net Electrical Energy
.

Total No. 6
Docket No: 50-285 Generated (MWH): 3,666,112 Forced 5
Reactor Type: PWR Unit Availability Scheduled. 1

Capacity (MWe-Net): 457 Factor (%): 95.7 Total: 376 Hours, 4.3%
Commercial Operation: 6/20/74 Unit Capacity Factor (%) Forced 201 Hours, 2.3%
Plant Age: 6. 4 Years (Using MDC): 91.6 Scheduled 175 Hours, 2.0%

Unit Capacity Factor (%)
(Using Design ifWE): 91.6

?
- Ej II. Highlights

Operation was routine throughout.the year. There were 6 months in which operation was uninterrupted,
3 months being in sequence. In November, 8 ' days of shutdown time were devoted to checking and repairing
cracks in the steam generator feedwater'line nozzle-to pipe welds in accordance with IE Bulletin 79-13.

.
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FORT CALHOUN

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method- involved involved

1) 2/25 6 F Closure of turbine control A 2- Instrumen- Circuit
valve due to blown fuse during tation ~ and closures /
pressure transmitter replace- controls interrupters

.IC).(ment

2) 2/26 15 F Closure of turbine control' A 9 Instrumen- ' Circuit.

valve due to' blown fuse during tation and -closures /
pressure transmitter replace- ' controls' interrupters
ment (IC),

{j 3) 6/7 16 F Fire protection system deluge A 3 Other ' Valves"
valve failure auxiliary

(AB)'

4) 8/21 48 F ' Electrical. noise spike A 3 Instrumen- Instrumen-
tation and tation and
controls . controls-

(IA)

5) 10/31 175 S Testing of S/G nozzle to piping -D. 1 Steam and ' Pipes,-
welds : power con- fittings

version

-(HB)

6) 12/16 116 F RCP seal replacement A' 1 - Reac toi- Pumps
coolant
(CB)
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FORT ST. VRAIN

I. Summary

Description Performance * Outages *

Location: Platteville, Colorado Net Electrical Energy Total No. 11
Docket No: 50-267 Generated (MWH): 123,584 Forced 8
Reactor Type: HTCR Unit Availability -Scheduled 3-
Capacity (MWe-Net): 330 Factor (%): 22.2 ' Total: 3,434 Hours, ~ 77.8%-
Commercial Operation: 7/1/79 Unit Capacity Factor (%) Forced 1,289 Hours, '29.2%
Plant Age: 3.1 Years (Using'MDC): ~ 8. 5 Scheduled 2,145 Hours, 48.6%

Unit Capacity Factor (%)'
(Using Design MWE): 8. 5i

: y'

. {{ II. Highlights

The unit began commercial operation on July I while still in a refueling chutdown. ' On ' July 23 operation-
was resumed but was restricted to 70% of full power pending resolution by the NRC of discrepancies bet' ween
the Final Safety Analysis Report and the technical specification bases. During September, the unit was again
shut down because of inconsistency in the seismic design of safety-related piping per IE Bulletin 79-14. On
October 26, the unit was shut down for an extensive maintenance outage and installation of' core region con-
straint devices; the outage was expected to last until March .1980.

*The number of hours in the reporting period is 4,417 based on the July 1, 1979 date of commercial
operation.

_ _ , _ - _ _ _ _ _ _ _ _ _
_
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FORT ST. VRAIN

DETAILS OF PLANT OUTAGES
^

** "#8 '" Shutdown System Component -
No. Type Description Cause

(1979) (h) method involved involved
i

1) 2/1/79 542 S Refuel and turbine generator C 4 Reactor -Fuel
-(cont.) overhaul (RC) . elements

,

'

2) 7/24 47 F Field ground. relay problems A 2 Steam and Generator .
power con- (main
version generator)
(HA)

3) 7/26 2 S Turbine overspeed testing B 2 Steam and- Turbines-

i i' power con-
Es version.-

(HA)'"

4) 7/28 53 F High vibration on turbine A 3 Steam and Turbines
power con-
version

.(HA)

5) 7/31 77 F Throttle-pressure dropped and A 3 Reactor Blowers
load decreased 20 MW; during~ coolant
recovery, three circulators (CB)
tripped, and turbine tripped

6) 8/11 24 F Turbine trip while reducing A 3 -Reactor Blowers
"

power to recover a tripped coolant

circulator
'

(CB)

-
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FORT ST. VRAIN'

DETAILS OF PLANT OITTAGES

"" "#" " " "" . ystem ComponentNo. Type Description Cause
(1979) (h) method -. involved . involved.

4

7) 8/17 68 F Instrument panel shorted to A 3 Instrumen- Instrumen-
ground and tripped tation and _ tation and ,

controls controls
'

(IA)

8) 8/24 46 F Turbine generator taken of f- A 2 Reactor Other-
line in attempt'to isolate coolant
cause of high primary coolant (CB)

as moisture

'

9) 9/1 743 F Inconsistencies in random A 1 Engineered Shock
sample of' safety-related ' safety. suppressors-.

piping for impaired hangers features

(SF)

10) 10/14 231 F Low steam temperature A 3 Steam'and ,0ther

. power con-
version
'(llA)

11) 10/26 1601 S Maintenance and installation of B 2- ' Reactor Other
core region constraint devices. (RC)

-

___g -
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GINNA

I. Summary
- ;

Description -Performance Outages'

Location: Ontario, New York Net Electrical Energy Total No. 5

Docket No: 50-244 Generated (MWH): 2,960,510' Forced ~ 3.

Reactor Type: PWR Unit Availability Scheduled 2

72.8 -Total: 2,382 Hours, 27.2%Capacity (MWe-Net): 470 Factor (%):
.

. Forced 430 Hours,. 4.9%Commercial Operation: 7/70 Unit Capacity Factor (%)
Plant Age: 10.1 Years (Using MDC): 71. 9 Scheduled 1,952. Hours, 22.3%

Unit Capacity Factor (%)
(Using Design MWE): 71. 9

7
E$ II. Highlights

i 00
5

The unit operated 3 months of .the year without . interruption. Refueling was accomplished.in' February. .In
July, the unit was shut down for inspection of steam generator feedwater nozzle-to pipe welds in.accordance .
with IE Bulletin 79-13. Circumferential cracks were found and repaired on both steam generators. In December,

,

| linear indications were found on the pressurizer power-operated relief valve nozzle near the safe end, and an
evaluation was initiated.

,

5

1

!

l

s
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:

GINNA.

DETAILS OF PLANT OUTAGES

"* "#" " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved
,

'

1) 2/10 1262 S Refueling; coastdown began 'C 1- Reactor Fuel.
1/26/79 (RC) elements

2) 7/6 690 S NRC inspection requirements D 1 Steam and Heat
on feedwater steam generator power con- exchangers
nozzle weld inspection version (S/G)'

(HH)

3) 8/5 1 F Loss of condeneer vacuum during A -3 Steam and Heat
T' testing power con- exchangers
E$ version' Tcondenser).

' u>
(HC)

_

4) 10/27 13 F "B" steam' generator handhole A 9 Steam and Heat
gasket leak power con- .exchangers

'

' version (S/G)-
(HB)

5). 12/2 416 F Repair tube leak in the "B" A' 1 Steam and Hea t -t

steam generator ' power con-- exchangers
version (S/G)'
(HB)

,

b
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HADDAM NECK

I. Summary

i

Description Performance Outages.

Location: Raddam Neck, Conn. ~ Net Electrical Energy ' Total No. 15

Docket No: 50-213 Cenerated (MWH): 4,116,339 . Forced. 1'

Reactor Type: PWR. Unit Availability | Scheduled 4

Capacity (MWe-Net): '550 Factor (%): 87.5* Total: 1,332 i!ours, ~ 15.2%*
Commercial Operation: 1/1/68 . Unit Capacity Factor (%) -Forced 30 Hours, 0.3%
Plant' Age: 12.4 Years (Using MDC): 85.4 Scheduled..'1,302 Hours, 114.9%.

. Unit Capacity Factor (%)
(Using Design MWE): 81.7

Y
-

CU II. Highlights- *

4

Operation was routine throughout the year. ' Refueling was. conducted in February, and fromf September 29
to October 9 the unit was shut :down for inspection of the weld area of the steam generator feedwater line
nozzle for cracks in accordance with IE Bulletin 79-13. The unit had 6 nonths of uninterrupted ope' ration,

-

with 4 months.in sequence.

* Includes .233.5 ' reserve shutdown hours equal to 2.7% availability.

,

s y

d
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HADDAM NECK.

DETAILS OF PLANT OUTAGES

Date Duration. Shutdown System ComponentNo. Type Description Cause
(1979) (h) method- ' involved involved

1) 1/27 1064 S Normal unloading from full C 3 Reactor- -Fuel
power to zero loed for (RC) elements

'

refueling; reactor was
inadvertently tripped'due
.to spurious high startup
rate signal

2) 3/12 0. 4 S Maintenance on electrical B 9 Electric- Electrical
equipment power conductors

5' (ED)
0
"' 3) 3/12 4 S Turbine balance B 9 Steam and Turbines

. power con-
version
-(HA)

4) 7/21 30 F Mismatch on low pressure steam A' 3 Steam and Instrumen-
dump system power con- | tation and

version controls

-(HE);

i 5) 9/29 234 'S Check weld area of S/G feed D 1 Steam and Pipe s ,
line nozzles for cracks power con- - fittings

version
i (HH)

.

I

i
!
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HATCH 1

LI. Summary

Description Performance Outages

Location: Baxley, beorgia Net Electrical Energy -
_

.

Total No.- 12
Docket No: 50-321 Generated (MWH): 3,337,875 -Forced- 8
Reactor Type: BWR Unit Availability ' Scheduled 4-
Capacity (MWe-Net): 764 Factor (%): 54. 6 Total: 3,975 Hours, 45.4%
Commercial breration: 12/31/75 Unit Capacity Factor (%) Forced .783 Hours, 9.0%

' Plant Age: 5.1 Years (Using MDC): 49.9 Scheduled 3,192 Hours, 36.4%
Unit Capacity Factor (%)

(Using Design MWE): 48.5

5" .

|| II. Highlights
a

Refueling and mainte nance of the unit were conducted between April 21 and August 29.-: There were.2 months
of uninterrupted operation during the year. On December 13, the unit was shut down for the remainder of the

~

year because of a ground fault in the main generator rotor. ~

> ,

.

..
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HATCH 1

DETAILS OF PLANT OITIACES

** "## " Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 1/21 38 F Turbine stop valve fast G 3 Steam and Circuit
closure -- s perator inad- power con- closers /
vertently tripped power version interrupters

to 125 V de cabinet (HA)

i 2) 1/24 215 F High drywell pressure C 3 Reactor Valves
coolant

(CB)
,

i' 3) 4/21 3101 S Refueling and maintenanceL C 1 Reactor Fuel

{{ (RC) elements

4) 8/29 5 S Turbine overspeed testing B 9 Steam and Turbines
power con-
version
(HA)

5) 8/30 2 F Alterrex problems A 9 Steam and Generators
power con- (main
versinn generator

(HA) exciter)
,

'

6) 9/8- 51 S. Repair ;esidual. heat removal B 1 Auxiliary Pumps

service wate: amps water

(WA)

7) 9/15 19 F Scram on turbine control valve A 3 Steam and Valve
fast closure power-con- operators

version

(HA%
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HATCH 1

DETAILS OF PLANT '4.2GES

** " "'" Shutdown System . Componen tNo. Type Description Cause(1979) (h) method involved involved

8) 9/18 35 -S Repair Alterrex system B 1- Steam and Generators-
power con- '(main
version generator.
(HA) exciter)

9) 10/14 16 F Stop valve fast closure A 3 Steam and Valves
power con-
version
(HA), 3

[I 10) 12/7 22 F Low water level signal due to H 3 Reactor Instrumen-'

removing "A" RFPT MGU con- coolant tation and
troller (CH) controls

11) 12/8 18 F Loss of motor control center A 1 Radioactive Electrical
R24-S035 waste conductors -

management

(MS)

12) 12/13 453 F Ground fault'in the main gen- A' 1 Steam and Generators
erator rotor power con- (main

version generator)'

(RA)

._
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MATCH 2

.I. Summary

Description Performance * Outages *

Location: Baxley, Georgia Net Electrical Energy Total No. 11
Docket No: 50-366 Generated (MWH): 1,,835,960 Forced' 5

U it Availability Scheduled 6Reactor Type: BWR n
Capacity (MWe-Net): 749 Factor (%): 85.2 Total:- 419 Hours, 14.8%
Commercial Operation: .9/5/79 Unit Capacity . Factor (%) Forced 196 Hours, 7.0%
Plant Age: 1.28 Years (Using MDC): 82.8~ Scheduled 223 Hours, 7.9%

Unit Capacity Factor (%)
(Using Design MWE): 79.1

?
{{ II. Highlights

Commercial operation began September 5, and the unit. accumulated an availability of 85.6% for the re-
mainder of the year, having operated in December without interruption.

*There are 2,833 hours in the reporting period which began with declaration of commercial operation on
September 5, 1979.

.

%
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HATCH 2

DETAILS OF PLANT OUTAGES

'E* "#8 " Shutdown System Component'No. Type Description Cause
(1979) (h) method involved involved

1) 9/8 107 S Repair MSR steam leaks (note: B 1 Steam and Heat
commercial operation began power con- exchangers
9/5/79) version

(HB)

2) 9/15 41- F Turbine cont'rol valve fast A 3 Steam'and- Valve
closure power con- opera tors

version'

(HA)-
,,
e

{{. 3) 9/22 13 S Repair Alterrex system B 1 Steam and Generators
power con- (main
version generator
-(HA) exciter)

4) 9/29 28 S . Repair EHC oil. leak B l' Steam and Pipe s ,
power con- fittings
version-

(HA)

5) 10/8 109 F Containment high pressure A. 3 Instrumen- Instrumen-

instrumentation (false tation and tation and

alarm) controls . controls
(IB)

. .6) 10/18 8 S Repair feedwater check valve B 1 Reactor Valves
' coolant-

(CH)

*

.
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HATCH 2

DETAILS OF PLANT OUTAGES

** "#* " Shutd wn System Component
No. Type Description Cause

(1979) (h) method involved involved

7) 11/3 48 S Inoperable HPCI inboard isola- B 1 Engineered Valves
tion' valve safety

feature

(SF).

8). 11/9 13 F MSR high level A 3 Steam and Instrumen-
power con- tation and
version controls4

(HB)
,,
9

' U 9) 11/10 14 F MSIV closed 'due to momentary A 3 Reactor Electrical
''

loss of power coolant conductors
(CD)

10) 11/14 19 F Loss of DC to EHC when LPCI A 3 Electric Generators

inverter taken out of serv - power (inverters)-
ice (ED)

11) 11/18 19 S Repair LPCI inverter B 'l Electric . Generators
power (inverters)
(ED)

,

\
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INDIAN POINT 2

,

1

1. Summary
1

Description Performance Outages

Location: Indian Point, New York Net Electrical Energy Total No. 21
Docket No: 50-247 Generated (MWH): 4,804,928 Forced 18
Reactor Type: PWR Unit Availability Scheduled- 3
Capacity (MWe-Net): 864 Factor-(%): 70.3 Total: 2,599 Hours, 29.7%
Commercial Operation: 8/73 Unit Capacity Factor (%) Forced 305 Hours, 3.5%
Plant Age: 6. 5 Years (Using MDC): 64.0 Scheduled 2,294 Hours, 26.2%

Unit Capacity Factor (%)
(Using Design MWE): 62.8

Y
R$ II. Highlights
N

In January, the unit had the highest gross and net electrical generation in the plant's history. Re fuel-
ing and maintenance were accomplished between June 16 and September 15. During 3 months of the. year, operation

was uninterrupted.

,

k

e
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INDIAN POINT 2

DETAILS OF PLANT OUTAGES
,

Date Duration Shutdown- . System Component -
No. Type Description Cause

(1979) (h) method involved involved
,

1) 2/15 7 F. Spurious signal to trip A 3 Instrumen - Instrumen-

breaker tation and tation and
controls controls

~(IA)

2) 2/15 8 F EFP header nipple leak A 3 Steam and Pipes,
; power con- fittings

version

(HH)

?'
{j 3) 2/16 4 F MBFP oil pump ' A 3 Steam and Pumps

power con-
version
(HH)-

4) 2/26 3 F No. 24 steam generator feed- A 3 Steam and Valves
water regulator closed power! con-

version

(HH)-

5) 2/27 12 F No. 24 steam generator feed- A 3 Steam and Valves
water regulator closed power con-

. version
(HH)

i 6) 2/28 2' F No. 22 S/G high. level- A. 3 Steam and Instrumen-

power con- tation and
version controls

'(HH)

I

w
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. INDIAN POINT 2

DETAILS OF PLANT OUTAGES

** "#" '" Shutdown System' Component'

No. Type Description Cause(1979) (h) method involved involved
.

t.

7) 3/9 18 F Trip due to loss of No. 23 A 3 Electric Electrical
instrument bus power conductors

(IA)

8) 3/10 9 F BFP header nipple leak A 3 Steam and Pipes ,
power con- fittings
version

(HH)

T' 9) 4/12 3 F Spurious MSIV closure signal A 3 Engineered' Instrumen-
R$ safety tation and
#" features controls

(SD)

10) 4/23 20 F Malfunction of condenser steam A 3 Steam and Valves
dump system . power con-

version
(HE)

11) 6/16 2185 S Refueling C 1 Reactor Fuel
(RC) elements

12) 9/15 5 F No. 24 steam generator high A. 3 Steam and- Instrumen-
level power con- tation and

version " controls

(HH)

13) 9/15 12 F No. 23 steam generator high A 3 Steam and Instrumen-
level powcr con- tation and

version controls
(HH)

_
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INDIAN POINT 2

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown System- Component
No. Type Description Cause ' nvolved involved(1979) (h) method i

14) 9/18 21 F Loss of No. 21 MBFP A 3 Steam and. Pumps
power cen-
version
(HH)

15) 9/19 4 F No. 21 steam generator high A 3 Steam and Instrumen-

level power con- tation and-
version . controls
(HH)

o,

h' 16) 9/21 27 S Turbine overspeed test B 2 Steam and Turbines
power con-
version

(HA)

17) 9/23 16 F No. 22 MBFP recirculation drain A 3 Steam and Valves
valves power con-

version

(HH)

18) 9/25 3 F No. 22 steam generator FW regu- A 3 Steam and Valves'

lator valve power con-
version

(HH)

.19) 11/27 82 S Repair steam leaks and replace B 1 Steam and Pipes,

motors on CRDM cooling fans power con- fittings
version

(HB)
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INDIAN POINT 2

'
DETAILS OF PLANT OUTAGES

Date Duration Shutdown : System' . ComponentNo. Type Description Cause.(1979) (h) me hod. involved - involved

20) 12/1 2 F Feedwater regulators -- low A 3 Steam and Valves
level in No. 23 S/G power con .

version'
(HH);

21) 12/2 156 F Inspect relief valve leakage A 1 Reactor Valves
into pressurizer relief tank coolant

(CJ):
. i'
M
m

i

4

|
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INDIAN POINT 3

{ I. Summary

i Description Performance Outages

Location: Indian Point, New York Net Electrical Energy Total No. 9
Docket No: 50-286 Generated (MWH): 4,794,627 ' Forced 6
Reactor Type: PWR Unit Availability Scheduled 3-
Capacity (MWe-Net): 965 Factor (%):

.

66.5 Total: 2,935 Hours, 33.5%,

i Commercial Operation: 8/30/76 Unit Capacity Factor (%) Forced 96 Hours, 1.1%
Plant Age: 3. 7 Years (Using MDC): 56.7 Scheduled 2,839 Hours, 32.4%

Unit Capacity Factor- (%)
(Using Design MWE): 56.7

T'.

hj ' II. Highlights

i.
Operation was routine until June, at which time power was reduced to extend the core life to the scheduled

date for a refueling and maintenance shutdown. The refueling and turbine maintenance shutdown began on Sep-
i tember 14 and continued through the remainder of the year. There were 4 months of uninterrupted operation,

with 3 months in sequence.

4

4

|

#.



INDIAN POINT 3

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown System ComponentNo.
(1979) (h) Type Description Cause method involved involved

1) 1/9 7 F Intermittent open circuit due A 3 Instrumen- Electrical
to loose wires tation and conductors

controls

(IA)

2) 1/10 13 F Intermittent open circuit due A 3 Instrumen- Electrical
to loose wires tation and conductors

controls
as (IA).L
Q$ 3) 3/19 181 S Steam generator tube leak B 2 Steam and Hea t

power con- exchangers
version (steam
(HB) generator)

4) 4/10 8 F Failure of control air tubing A 3. Auxiliary Pipes,
on FW reg valve process fittings

(FA)

5) 8/8 33 F Main transformer fault A 3 Electric Transformers
power
(EB)

6) 8/17 24 F Ground in turbine trip cir- A 3 Steam and Relays
cuitry power con-

version
(HA)

-..
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!' INDIAN POINT 3-
i

DETAILS OF PLANT OUTAGES
,

; -

r

Date Duration . Shutdown 1 System ~ . Component
No. Type Description Cause

4 (1979) (h) hd ' involved '~ . involved 'i

'7) 9/1 64 .. S High amount of chlorides in B' 1L Steam and Heat-
steam generators due to. con- power con-~ exchangers
denser tube leaks- . version 1 (condenser)

(HC)

8) 9/6 11 F Loss'of #32 MBFW p' imp. A 3 ~ Steam and i Pun'ps '

power con--
' version

., . (HH)'a

L4 .
' 8 9) 9/14' 2594 S . Refueling- C- -1 Reactor- Fuel'.

(RC) .. elements-
c
i

d

1 -

I

j. -

,

!
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h
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KEWAUNEE

I. Summary

Description Performance Outages

Location: Carlton, Wisconsin Net Electrical Energy Total No. 9

Docket No: 50-305 Generated (MWH): 3,613,500 Forced 6

Reactor Type: PWR Unit Availability Scheduled 3

Capacity (MWe-Net): 526 Factor (%): 79.0 Total: 1,836 Hours, 21.0%
Commercial Operation: 6/74 Unit Capacity Factor (%) Forced 902 Hours, 10.3%

Plant Age: 5. 7 Years (Using MDC): 75.5 Schedoled 934 Hours, 10.7%
Unit Capacity Factor (%)

(Using Design MWE): 73.4

i'1

{{ II. Highlights

Operation was routine throughout the year. A refueling was conducted in June and July, and the outage'was
extended about 2 weeks for repair of nozzle-to pipe welds on the main feedwater line to the steam generator.

!

|

|

|

|
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|
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KEWAUNEE

DETAILS OF PLANT-OITfAGES

** "#* " Shutdown System . Component
No. Type Description Cause-

(1979) (h) method involved involved

1) 2/5 15 F Low forebay level due to heavy H 2 Steam and N/A
lake ice; level below minimum power con-
required for circulation water version
pump (HF)

2) 3/11 17 F Ice blockage of circulating H 2 Steam and N/A
water inlet structure power con-

version

(HF)
,,
i

{} 3) 3/12 3 F Removal of one of the NI power A 3 Iastrumen- Instrumen-
range control power fuses tation and tation and

controls controls'

(IA)'

1

4a) 5/26 769 S Refueling C 1 Reactor Fuel
(RC) elements

~

4b) 5/26 638 F Refueling outage extended due A 4 . Steam and Pipes,

(cont.) to additional repairs to tur- power con- fittings

bine, generator, and S/G feed-- version-

water lines' (HH)
<

4c) 5/26- 14 6 F Inspection of inaccessible D <4 Engineered Shock
i (cont.) safety-related pipe supports safety. suppressors

features

(SX);

J

". !
f

4



- ~~-

KEWAUN"E

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown System Component
No. Type Description Cause

(1979) (h) . method. involved involved

4d) 5/26 167 F Correction of RCP No. 2 seal A 4' Reactor Pumps

(cont.) Icak-off problems coolant

(CB)

5)' 8/2 6 S Adjustment of balance weights B ~ 1 Steam and - Tu'rbine s
on the turbine power con-

version

(HA)

co
gL 6) 8/9 159 S Repair of pressurizer safety B 1 Reactor Valves-

jg valve leaks coolant-

>(CJ)

7) 8/19 8 F Repair of miscellaneous drain A 9L Reactor Valves
valve leaks coolant

(CB)

8) 9/12 5 F Occurrence of spike on one A. 3 Instrumen- Instrumen-
channel of over power delta ~ tation.and tation and

T while another was in a. controls' controlsi

tripped condition -for repair (IA)

9) 12/10 3 F Personnel error during testing G '3 Instrumen- Instrumen-
tation and. tation and

controls controls
'(IA)
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LACROSSE

I. Summary

Description Performance Outages

Location: Genoa, Wisconsin Net Electrical Energy Total No. '14
Docket No: 50-409 Cenerated (MWH): 200,932 Forced 13
Reactor Type: BWR Unit Availability Scheduled 1

Capacity (MWe-Net): 48 Factor (%): 71. 8 Total: 2,475 Hours, 28.2%
Commercial Operation: 11/1/69 Unit Capacity Factor (%) Forced 897 Hours, 10.2%-
Plant Age: 11.7 Years (Using MDC):

_

47.8 Scheduled 1.578 Hours, 18.0%
Unit Capacity Factor (%)
(Using Design MWE): 45.9

Y
-

8( II. Highlights
i

The year began with a self-imposed power level restriction of 48 MW(e) because of nuclear instrumentation
noise at higher levels. This restriction was maintained until power was reduced in November to 40 MW(e) to
extend core life to the scheduled refueling in February 1980. April and May were devoted to refueling and
maintenance. Operation during the remainder of the year was routine.

.
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LACROSSE

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown System Component
No. Type Description Cause

(1979) (h)- method involved involved

1) 1/13 269 F Failure of a control rod scram A. 3 Reactor Control rod

solenoid on CRD 13 (RB) drives

2) 1/24 37 F Partial scram of 13 preselected A 3 Reactor Control rod
control rods due to failure of (RB) drives
a control rod scram solenoid

3) 3/25 1578 S Refueling C 1 Reactor Fuel
y (RC) elements

4) 5/29 9 F Turbine inlet valve governor A 9 Steam and Mechanical
problems power con- function

version units

(HA)

5) 5/30 26 F Loss of control power due to A 3 Instrumen- Relays
failure of control rod scram -tation and
relay controls

(IA)

6) 6/1 34 F liSIV closure due to loose wire A 3 Reactor Electrical

on relay of valve control cir- coolant conductors
cuitry (CD)

a.



LACROSSE
.

DETAILS OF PLANT OLTIAGES

** "#" '" Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

7) 6/18 15 F Loss of power to pressure G 3' Reactor Circuit
transmitter closed the MSIV, coolant, closers /
causing a scram (CD) interrupters

8) 7/3 20 F MSIV closure when a circuit G 3 Reactor Circuit
fuse was removed coolant closers /-

(CD) interrupters

os 9) 7/4 34 F Repair main steam bypass valve A 1 Steam and ValveE operating cylinder which had power ' con- operators
o$ developed an oil leak -version

(HE)

10) 7/7 12 F Failure of a seal injection A 3 Reactor' Instrumen-
differential pressure trans- coolant- tation and
mitter caused both FCPs to .(CB) controls
trip, which prompted the safey
system to scram the reactor

11) 9/4 137 F Repair ' packing on the IA' forced A 1 Reactor Valves'
circulation ' pump' discharge by-' ' coolant
pass valve and perform mainte- (CB)
nance on turbine governor control
system

12) 9/28 247 'F Mechanical seal leakage in an A 3 Reactor Control rod
upper control rod drive mecha- (RB) drives
nism led to seal leak-off water
accumulating on a scram solenoid

-_
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LACROSSE

DETAILS OF PLANT OUTAGES

** "## " Shutdown System ComponentNo. Type Description . Cause(1979) (h) method involved involved

13) 11/9 30 F Response problems in turbine . A 3 Steam and Instrumen-
governor control system . power con- tation and

version controls
-(HA)

14) 11/29 27 F Turbine building steam isola- A 3 Reactor Instrumen '
tion- valve position limit coolant tation and
switch actuation due to vibra- (CD) controls

,

tion,

b
. e!

1
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MAINE YANKEE

I. Summary

Description Performance Outages

Location: Wincasset, Maine Net Electrical Energy Total No. 7'

Docket No: 50-309 Generated (MWH): 4,539,015 Forced 6
Reactor Typa: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 810 Factor (%): 68.4 Total: 2,766 Hours, 31.6%
Commercial Operation: 12/28/72 Unit Capacity Factor (%) Forced 2,057 Hours, 23.5%
Plant Age: 7.1 Years (Using MDC): 64.0 Scheduled 709 Hours, 8.1%

Unit Capacity Factor (%)
(Using Design MWE): 62.8

Y
}{ II. Highlights

The power level was held at 97% during the year, limited by the maximum load permitted on the low pressure
turbine blading. Numerous load reductions were required during the year to permit location and plugging of
leaking condenser tubes. Between March 15 and June 5, the unit was shut down to determine if modifications to
safety-related piping systems were required to bring them into conformance with requirements for withstanding
earthquakes (IE Bulletin 79-14). Stiffeners were added to reduce flexibility in the base plates of two pipe
sup ports. During September, the unit was in shutdown.to inspect for crackind in feedwater system piping per
IE Bulletin 79-13. Coastdown began on November 24 and was continued for the remainder of the year in prepara-
tion for a refueling outage in January 1980.
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MAINE YANKEE'

DETAILS OF PLANT OUTAGES
,

** "#* " Shutdown System- ComponentNo. Type Description Cause ' involved involved'(1979) (h) method

1) 1/3 11 F Electrical spike on RPS tem- A 3 'Instrumen- Instrumen-
perature channels tation and tation and

controls controls
-(IA)

2) 1/5 4 F Electrical spike on RPS tem- A 3 Instrumen- Instrumen-
perature channels tation and tation anl

controls controls

(IA)
I

{{ r e l5 1981 F NRC show-cause order for re- D 1 Engineered Pipes ,
evaluation of stress cal- safety- fittings
culations for seismic load- features
ing of safety rs .ated piping (SX) .

_

systems

4) 9/1 709 S Feedwater piping inspections D 1 Steam and. P'i pes , .
power' con- fittings
version

-(HH)

5) 10/17 13 .F Electrical spike on temperature A 3 Instrumen ' Instrumen-
sensing circuits tation and - tation and

controls controls

(IA)

6) 10/25 30 F Repair 0-ring leak on SI'.' .: heck A 1 Engineered Valves
valve hinge pin safety-

' features
(SF)

. .
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. MAINE YANKEE

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System- ComponentNo. . Type Description Cause(1979) (h) method involved involved
-

7) 11/5 18 F Electrical' spike while trouble- A .3 Instrumen- Instrumen-
shooting and electrical noise tation and ta t tor. and -- ;

in RPS ' controls' controls
(IA).

L
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MILLSTONE 1

I. Summary

Description Performance Outages

Location: Waterford,' Conn. Net Electrical Energy Total No. 9
Docket No: 50-245 Generated (MWH): 4,221,264 Forced 6
Reactor Type: BWR Unit Availability Scheduled 3
Capacity (MWe-Net): 654 Factor (%): 77.3 Total: 1,983 Hours,- 22.7%
Commercial Operation: 3/71' Unit Capacity Factor (%) Forced 423 Hours,. 4.8%
Plant Age: 9.1 Years (Using MDC): 73.7 Scheduled 1,560 Hours, 17.9%

Unit Capacity Factor (%)
(Using Design MWE): 73.0

?
}' II. Highlights

In February, while the unit was at 96% power level and 1032 psig, a blowdown occurred, which terminated
at 305 psig when the Target Rock safety / relief valve reseated. The valve was replaced with one of improved
design. _ In May and June, refueling was accomplished. During the year, there were several power reductions
for maintenance, of which at least eight were for condenser maintenance.
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MILLSTONE 1

DETAILS OF PLANT OUTAGES

** "#" " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 1/6 269 F Stress corrosion cracking of A 1 Reactor Pipes,
clean u return line coolant' _ fittingsc

(CG)

2) 1/19 30 F Change "A" automatic pressure A 1 Engineered Valve
relief. valve topworks sa fe ty - operators

features
(SF)

[[ 3) 2/22 56 S 1-IC-1 declared inoperable due B 1 Reactor Valve-
g; to loss of. position indication coolant- o perator

while returning to normal valve (CE)
lineup following routine sur-
veillance

4) 2/26 32 F "F" target rock safety relief A 2 Reactor Valves
valve lifted prematurely and : coolant
failed to rescat at the reset (CC)
pressure during power ascen-
sion

5) 3/17 10 F MSIV position indicating prob- A 9 Reactor Instrumen-
lems caused unit to'be taken coolant tation and
to hot standby for repairs .(CD) controls

6). 4/28 1464 S Refueling C .1 ' Reactor Fuel
-(RC) elements



_

_. __. _ .

MILLSTONE 1

DETAILS OF PLANT OUTAGES

No. - ** "#" " Shutdown System ComponentType Description Cause(1979) (h) method involved involved

7) 7/2 30 F Low water level from feedwater A 3 Auxiliary Blowers
regulator valve lockup on loss process (compresso r),

of both plant air compressors (PA)

8) 9/4 40 S Repair faulty micro switch on 'B 1 Reactor Instrumen-
the isolation condenser inboard coolant tation and
steam supply valve (CE) controls

9) 12/19 52 .F Main generator loss of excita- A 3 Steam and Generators
T'
7| .

tion . power. con- (main
version generator

'd
'(WA) exciter).
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MILLSTONE 2

I. Summary

Description Performance Outages

Location: W terford, Conn. Net F'actrical Energy- Total No. 6a
Docket No: 50-336 Generated (MWH): 4,363,567 Foreca 3
Reactor Type: PWR Unit Availability Scheduled 3
Capacity (MWe-Net): 864 Factor (%): 62.8* Total: _3,371 Hours, 38.5%*
Commercial Operation: 12/26/75

Unit Capacity . Factor (%) ' 59.5 Scheduled ~ 1,846 Hours, 21.1%
Forced 1,525 Hours, 17.4%

Plant Age: 4.1 Years (Using MDC):
Unit Capacity Factor (%)

(Using Design MWF): 58.6

?
30 II. Highlights
e

Refueling was accomplished between March 10 and May 22. In June, a license amendment was received per-
mitting the power level to be raised from 2560 to 2700 MW(t). In August, the unit was shut down for repair
of main steam line leaks and inspection of the steam generator feedwater nozzles. Repair of the steam gen-
erator feedwater safe ends was accomplished between November' 31 and December 4.

* Includes 109.4 h reserve shutdown eraal to 1.2% availability.

I
.

<
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MILLSTONE 2.

DETAILS OF PLANT OITTAGES

Date Duration Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 1/4 81 S Repair heater drain pumps, feed B 1 Steam and Heat
water heaters, and steam gen- power con- .exchangers-
erator level transmitters version (FW heaters)

(HH)

2) 3/10 1763 .S Incore detector response ' test; C 1 Reactor. Fuel
at this time cycle-3 refueling (RC) elements
commenced

][ 3) 5/22 2 S Turbine overspeed. trip test B 3 Steam and Turbines
power con-

gg
-version
'(HA).

4) 6/10 235 F Body to bonnet leak on 2-RC-405 A 1 Reacto'r. Valves-
coolant

(CB)

5) 8/8 461 F Main steam line leak repairs A' 1 Steam and Pipes,

power con- fittings
version
(HB)

6) 10/31 829 F . Repair of . indications in feed- A' '1. . Steam and Pi pe s , .

water: piping safe ends power con- ' fittings

version

(HH)
.
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MONTICELLO

I. Summary

Descr ption Performance Outages

Location: Monticello, Minn. Net Electrical Energy. Total No. 6
Docket No: 50-263 Generated (MWH): 4,399,560 Forced 5
Reactor Type: BWR Unit Availability Scheduled. 1

Capacity (MWe-Net): 536 Factor (%): 97.6 Total: 210 . Hours, 2.4%-
Commercial Operation: 6/30/71 . Unit Capacity Factor (%) Forced 156 Hours, 1. 8%

,

Plant Age: 8. 8 Years (Using MDC): 93.7 Scheduled 54 -Hours, ' 0. 6%
Unit Capacity Factor (%)

(Using Design MWE): 92. 2

Y
; [G II. Highlights

na
,

Operation was routine all year, with an accumulated availability of 97.6%. There were 8 months of unin-
terrupted operation, with 5 nonths in sequence from August through the end of the year. On November 19, with

.

rods fully withdravn and ful: recirculation flow, the unit began coastdown for refueling in February 1980. At.
| the end of the year, the pi,wer level was 87%.

!

2

5

4
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r

i

.MONTICELLO

DETAILS OF PLANT OUTAGES<

i

i

** "#8 " Shutdown System ComponentNo. Type . Description Cause
; (1973) (h) method ' involved- involved

1) 2/14 -12 F Scrammed during surveillance A '3 Instrumen- Valves
test on APRM bias instrumenta- tation and
tion due to instrument valving controls,

problem (IA).

2) 3/16 54 S Repair 2 relief valves and B 1 , Reactor Valves'

miscellaneous maintenance coolant-

(CC)
>~ i' 3) 3/28 19 F Scram on low level following A 3' ' Reactor Pumps

'

En trip of reactor feedwater pump coolant''
(CH)

4) 3/29 107 F Turbine' lockout caused by the A 3 Steam and . Turbines
thrust. bearing wear indicator power con-

version-

(HA)
!

5) 7/20 11 F Malfunction of master level- A 3 Reactor Instrumen--
controller ' coolant. tation and

(CH)' controls

6) 7/23 7 F Malfunction of' master level AL 3 Reactor Instrumen-
'

controller coolant ta tion - and
. (CH) - controls-

|

,

. , , -
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NINE MILE POINT 1

I. Summary

Description Performance Outages
,

Location: Scriba, New York Net Electrical Energy Total No. 7
Docket No: 50-220 Generated (MWH): 3,005,389 Forced 2
Reactor Type: BWR Unit Availability Scheduled 5
Capacity (MWe-Net): 610 Factor (%): 66.1 Total: 2,972 Hours,- 33.9%
Commercial Operation: 12/69 -Unit Capacit ~ actor (%) Forced 57' Hours, 0.7%
Plant- Age: 10.2 Years (Using MDC) 56.2 Scheduled 2,915 Hours, 33.2%

Unit Capacity Factor (%)
(Using Design MWE): 55.3

Y
0; II. Highlights
m

At the beginning of the year, the unit was at 75% power in an end-of-cycle coastdown in preparation for
the refueling and overhaul outage which was started March 3 and completed June 21. :During the refueling out-
age, field verification was made of seismic restraints pursuant to IE Bulletin 79-02; it. was found that 22
restraints were not installed in the containment spray piping inside the reactor building.- Upon returning to
operation on June 21, power was restricted to 90-95% because one of five loops was inoperative .due. to damaged
recirculation pump internals. In October, adjustments were made to t;te motor generator sets of the other re-
circulation pumps, and full power operation was attained. . Operation was continuous in September and December.
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NINE MILE POINT 1

DETAILS OF PLANT OLTTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) -(h) method- involved involved

1) 1/19 11 S ^ arterly testing on core spray B 1 Engineered Valves
isolation valves safety

features
(SF)

2) 2/19 53 F Drain valve packing leak A 1 Reactor Valves
coolant

(CB)

i' 3) 3/3 2673 S Refueling and overhaul C 1 Reactor Fuel
0;

(RC) elementscn

4) 8/11 6 S Balance turbine B- 1 Steam and' Turbine
power con-
version
(HA)

i 5)- 8/11 4 F N . 13 FW pump had to'be- A 1 Reactor- Pumpso
'

clutched manually coolant
(CH)

6) 10/6 171 S Reprir No. 12 reactor recir- B 1 Reactor Pumps
culation pump ' coolant

(CB)

7) 10/19 54 S Repair.No. 12 reactor recir- B' l ' Reactor- Pumps
culation pump coolant

(CB)
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NORTH ANNA 1
:

I. Summary
,

Description . Performance Outages

Location: Mineral, Virginia . Net Electrical Energy Total No. 8- -

Docket No: 50-338 Generated (MWH): 4,188,866 Forced 8
. Reactor Type: PWR Unit' Availability-

'

Scheduled O'
Capacity (MWe-Net): 898 Factor (%): 61.7 Total:

.

3,358 Hours, 38.3%
Commercial Operation: 6/6/78 Uhit Capacity Factor (%) Forced 1,014 Hours, :ll.6%
Plant Age: 1. 7 Years . (Using MDC): 53.2 Scheduled 2,344 Hours,- 26.7%

'

Unit Capacity Factor (%); .

(Using Design MWE): 52.71

;

i T'
G; II. . Highlights<

,

03 1

Operation was routine during the year, with. operation during the. months of' June, July,'and August being-
continuous. A refueling and maintenance outage . started on September 25 was still in progress at the end of
the year.

l

4



_

NORTH ANNA 1

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component"

No. Type Description Cause
(1979) (h) method involved' involved

;

1) 1/27 167 F Excessive unidentified primary A 1 Reactor Pipes,
plant leakage coolant' fittings

(CB)

2) 2/24 7 F Repair leaking pump discharge A 9 Reactor Pipes,
header coolant fittings

(CB)

3) 3/19 11 F Leak of electrohydraulic fluid A 9 Steam and Pipes ,
T' from pump discharge header power con- fittings
E4 version
"'

(HA)

4) 3/30 783 F ' Loss of cooling water from "A" A 1 Auxiliary Valve
reactor cooling pump; reactor- water operators
remained shutdown for inspec- (WB)
tion and maintenance

5) 5/3 15 F S/G low level'with feed flow / A 3 Steam and Pumps
steam flow mismatch; insuffi- power con--
cient -feedwater flow when feed- version
pump was tripped due to loss -(HH)
of oil flow.

6) 5/12 27 F Perform periodic -testing on SI A 1 Steam and Heat
system and maintenance on "C" power con- exchangers
steam generator version (steam

(HB) ' generator)

_
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' NORTH ANNA 1

DETAILS-0F PLANT OUTAGES

Date Duration Shutdown System ComponentNo. e Ns Cause(1979) (h) method involved involved-

7) 5/18 1 F Feed flow / steam mismatches and G - 3 Steam and Instrumen-
low S/G water level power con- . tation and

version controls-

(HH).,

'

8a) 9/25 3 F Turbine generator trip due to A -3 Steam and Instrumen-
high level in a feedwater power con- tation and
heater -version' controls

(HH)c
m
! 8b) 9/25 2344 S Refueling .C 4- Reactor Fuel
$ (RC) elements

.

- ,

|

_ _
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OCONEE 1

! I. -Summary

Description Performance Outages
4

Location: Seneca, South Carolina Net Electrical Energy Total No. 16'Docket No: 50-269 Generated (MWH): 5,000,177 Forced 15
4

' Reactor Type: PWR Unit Availability. Scheduled, 1Capacity (MWe-Net): 860 Factor (%): 71.0 Total:' 2,537 Hours, 29.0%Commercial Operation: 7/15/73 Unit Capacity Factor (%). Forced 1,392 Hours, 15.9%Plant Age: 6. 7 Years (Using MDC):
_

66.4 Scheduled .1,145 Hours, 13.1%
Unit Capacity Factor (%)
'(Using Design MWE): 64.4

?
{{ II. Highlights

Operation was routine except for a shutdown required by the NRC relaEive. to' TMI-2 related modifications
and pipe hangers. In May, a short outage (11.6 h) was required to test the ' emergency feedwater_ system, and
in June a longer outage (10 days) was required for testing the availability'of the' emergency.feedwater pump,

and to perform necessary modifications. Refueling was -in progress from November 21 through the remainder of
'

the year; during this time, pipe hangers / supports were -inspected in accordance with IE Bulletins 79.02' and
79-14.

:

i

e

J

l
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OCONEE 1'

DETAILS OF PLANT OUTAGES

Shutdown System Component** "## "
No. Type Description Cause

-(1979) (h) method involved involved
.,

1) .3/23 4- .F Instrumentation in. loop "B" A 3 Steam and Instrumen-

feedwater flow failed causing power con-- tation and

a high RCS pressure trip version controls

(HH)

2) 5/7 12 F NRC order to. test emergency D 3 Steam and Pumps:

feedwater pumps power con-
version
(HH)

. ?'
3; 3) 6/11 12 'F Closure of all intercept valves A 3 Steam.and Instrumen-

-dos to: faulty EHC system com- power con - tation and" ' '

i puter card version controls

1(HA)
t

4) 6/17 6 F Switch gear problem A 3 . Electric. Relays
power
(EB)

| Sa) 6/24 57 F NRC order _ to test emergency D 1 Steam and. Pumps -

feedwater pump. availability power con-
version

(HH)

Sb) 6/24 183 S NRC-required modifications and. D 4' Steam and : Pumps'

~

(cont.)- testing of the. emergency feed-~ power con-
water system _resulted in the. version
unit being out'thd remainder of (HH)'
June

,

i

-
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OCONEE 1

DETAILS OF PLANT OUTAGES

"" "#" " " " I ** ComponentNo. Type Description Cause(1979) (h) method involved- involved

6) 7/4 355 F Low pressure _ injection cooler A 3 . Engineered Heat
tube leak safety exchangers

features

.(SF)

7) 7/19 1 F Penetration room. humidity level A 2 Steam and . Valves
high due to operation of relief power con-
valve FDW-295 version

(HB)
?
$; 3) 7/19 28 F Water chemistry out of spec in A 1- Steam and Demineral-
#*

'

izerssteam generators power con-
'

version

(HG)

9) 7/20 24 F High RC pressure while perform- A 3 Instrumen- Instrumen-
ing RCS leak test tation and tation and

controls controls
(IA)-

10) 7/24 309 F Tube leak in "B" steam generator A 1 . Steam and Heat
power con- exchangers

: version. (steam
(HB) generators)

i 11) 8/6 5 F Pressure transmitter problem on A '3 Steam and Instrumen-
the feedwater pumps power. con- -tation and

version controls
(HH)

1



- _ . - . . - _ - - ._ _..

OCONEE l'

DETAILS OF PLANT OtfrAGES

Date Duration Shutdown System JComponent-
No. Type Description Cause

(1979) (h) method involved involved

12) 8/27 157 F Excessive packing leakage on A 1 Instrumen- Valves
RCS instrument valves tation and

controls-

(IA)

13a) 9/3 353 F Leak in reactor "0" ring seal A 1 Reactor Pressure
coolant vessels

(CA)

13b) 9/18 11 F Failure of PI tube A '4 Instrumen- Pipes,

~ $; tation and ' fittings

controls
(ID)

.

13c) 9/18 39 F Hold in heatup to repair a CRD A '4 Reactor Control rod

stator- connector on group 1 (RB) drives

14) ,9/20 6 F Turbine control problem' pre- A 1 Steam and Turbines

vented warmup of shell power con-
version

.(RA)

15) 10/8 13 F Reactor tripped during routine G 3 Reactor . Control rod
power supply test for CRD -(RB) drives

system due to personnel error
during test

16) 11/21 962 S Refueling C 1 Reactor , Fuel
(RC). elements
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OCONEE 2

I. . Summary

Description Performance Outages

Location: Seneca, South Carolina Net Electrical Energy
.

-Total No. 14
. Docket No: 50-270 Generated (MWH): 3,968,288 : Forced- 13-
Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 860 Factor - (%): 86.0 Total: 1,226 Hours, 14.0%'
Commercial Operation: 9/9/74 thit: Capacity. Factor -(%) ,

.
Forced

.

1,208 Hours, 13.8%
Plant Age: 6.1 Years (Using MDC): 79.2 ' Scheduled 18 Hours,- 0. 2%

linit Capacity . Factor (%)
'(Using Design MWE): 76.8

'oo

. {} II. Highlights

During the summer months, . several power redtetions and maintenance were. required as a result of condenser-
tube leaks.. In September, an outage was . required to tie in ' the motor-driven emergency . feedwater pumps. .There-

-were 5 months in which operation was uninterrupted, November and December being the only months 'in sequence.:

s. -1
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OCONEE 2

DETAILS OF PLANT OLTTAGES

Date Duration Shutdown System Component
i No. Type Desc ription Cause

(1979) (h) method involved involved

1) 2/4 18 S Periodic inaccessible shock D 1 Engineered' Shock
suppressor inspection safety suppressors

features:
.

(SF)

2) 3/11 3 F Repair turbine control valve' A 9 Steam and ' Valves
problem power con-

version
(HA)>

?'
jj 3) 5/7 11 F NRC. order to test emergency D- 9 . Steam'and Pumps

,

feedwater system. - power con-
-veraion

(HH)

4a) 5/11 = 139 F Condenser tube leak A 1 Steam and Heat
power con-~ exchangers
. version (condenser)

(HC);

4b) 5/17 94- F Emergency hatch leak rate test A ~4' Engineered- Primary.

safety, containment-
' features penetrations
1(SD)

4c) 5/21 9 F Hold in heatup due to. chemistry A 4. Steam and 'Demineral-
problem- power con- izers:

version
(HG)

4
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OCONEE 2

DETAILS OF PLANT OLTTAGES

** "## " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

4d). 5/22 17 F . Emergency feedwater pump out A 4 Steam and Pumps
of service power con-

version
-(HH)

4e) 5/22 45 F Replace nonqualified valve H 4 Engineered Valve
opera tor safety operators

features

os (SF)-
b
Sg 4f) 5/24 56 F Cooldown to repair valve A 4 Reactor Valves

coolant
(CB)-

4g) 5/27 37 F Hold in heatup to replace gas- A 4 Steam and Valves
ket on feedwater. valve- power con-

version
'(HH)

4h) 5/28 45 F Cooldown to repair leak between A 4 Steam and Pipes,
valve 2N-233 and main steam . power con- fittingss

line B version'

(HB)

OTSG' chemis' ry out of spec A 4' , Steam'and Demineral-41) 5/30 38 F t

power con- izers
version

(HG)

|



_.

OCONEE 2

DETAILS OF PIANT OUTAGES

Date Duration Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

4j) 6/1 68 F OTSG chemistry out of spec A 4 Steam and Demineral-
power con- izers
version. ,

(HC)

5) 6/3 9 F Feedwater system oscillations A 3 Steam and Instrumenta-
,

and CRD problems power con- tion and
version controls
(HH),,

[j 6) 6/16 30 F Valve 2RC-2 packing leak A 1 Reactor Valves*

coolant ,

(CB)-

7) 7/18 10 F Unit tripped by relay operacion 11 3 Electric Electrical
'

after a line fault due to light- power conductors
ning (EA)

8) 9/28 364 F Modification required by NRC D 1. Stea- and Pumps
for tie-in of motor driven power con-
eme rgency feedwater pumps version

(HH) ,

9) 10/14 26 F Water chs sistry out of spec. in A 2 Steam and Demineral-
steam generators power con- izers

version

(HG)



- . . . . . .

OCONEE 2

DETAILS OF PLANT OUTAGES

** "#8 " Shutdown- Systse Component !
No. Type Description Cause(1979) (h) method involred involved

10) 10/15 127 F Flange leak between 2RC-68 and A 2 Reactor Pipes ,
pressurizer coolant fittings

(CB)

11) 10/20 1 F Water chemistry out of spec in A 2 Steam and Demineral-
steam generators power con- izers

version

(HG) <

)[ 12)- 10/20 27 F Valve . 2HP-306 (RCP seal return A 2 Reactor Valves
,

;f line drain valve) failure coolant

(CB)

13) 10/21 51 F Water chemistry out of spec in A 2 Steam and Demineral-
steam generators power con- izers

version
(HG)

14) 10/23 1 F False high level indication on A 3 Steam and Instrumen-
MSRH A-1 drain tank power con- tation and -

version controls
(HB)

4

w
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OCONEE 3

I. Summary

Description Performance Outages-

Location: Seneca, South Carolina Net Electrical Energy Total No. 4
Docket No: 50-287 Generated (MWH): 3,259,529 Forced 4
Reactor Type: PWR Unit Availability Scheduled 0
Capacity (MWe-Nat): 860 Factor (%): 46.1 Total: 4,721 Hours, 53.9%
Commercial Operation: 12/16/74 Unit Capacity Factor (%) Forced. 3,224 Hours, 36.8%
Plant Age: 5. 3 Years (Using MDC): 43.3 Scheduled 1,497 Hours, 17.1%

Unit Capacity Factor (%)
(Using Design MWE): 41.9

Y
t0 II. Highlights
w

A major extended outage was in effect from April 28 to October 30. During the outage, the following
tasks were accomplished: (1) refueling, (2)' investigation of possible TMI-2-related safety problems,
(3) examination of pipe support base plates using concrete expansion anchor bolts per IE Bulletin 79-02,
and (4) seismic analysis of safety-related piping per IE Bulletin 79-14. Except for a few power reductions,
operation for the remainder of the year was routine, with operation in January and December being uninter-
rupted.

.
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OCONEE 3-

DETAILS OF PLANT OLTTACES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 2/21 3 F High RCS pressure while return- A 3 Steam and Instrumen-
ing ICS to auto due to a- FDW power con- tation and
demand signal problem version controls

(HH)

2)- 3/6 101 F Flow transmitter. isolation A .1 Reactor - Valves.
valve on RCS "B" hot leg -coolant
leaking (CB)

)$ 3a) 4/28 169 F Investigation and modification D 1 Sceam'and Instrumen-
3g of possible safety. problems power con- tation and

related to the TMI-2 accident version controls
; (HA)

3b) 4/28 1344 S Refueling C 4 Reactor Fuel
(RC) elements

3c) 7/1 2771 F Refueling has been completed D 4' Engineered- Shock,

but unit remains shutdown for safety suppressors
pipe support inspections and features
modifications. (SF)

3d) 10/24 5 S HPI flow test' B 4 Engineered Pumps.
safety
features

_(SF)
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OCONEE 3

DETAILS OF PLANT OUTAGES

Date Duration Shutdown- System Component - !. No. Type Description- Cause(1979) .(h)-.

j '
od ' hvolnd hvolved

,

j 3e)' ~ 10/24' 148 S Power physics testing, B 4 Reactor Fuel
i~ (RC)~ elements.-

[ 3f) 10/31 8' F Trip due to high level in MSRH A 4. Steam and Instrumen-
drain tank power con- - tation and,

version. controls
(HB)

; '4) 11/10 172 -F ICS inverter problem A - 3 Electric Generators--

7 power (Inverters)4' % (ED) '
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OYSTER CREEK

I. Summary

Description Performance Outages

Location: Toms R'ver, New Jersey Net EJectrical Energy Total No. 6
Docket No: 50-2.9 Generated (MWH): 4,563,223 Forced 6
Reactor Type: BWR Unit Availability Scheduled 0
Capacity (MWe-Net): 620 Factor (%): 85.9 Total: 1,236 Hours, 14.1%
Commercial Operation: 12/69 Unit Capacity Factor (%) Forced 1,236 Hours, 14.1%
Plant Age: 10.3 Years (Using MDC): 84.0 Scheduled 0 Hours, 0%

Unit Capacity Factor (%)
(Using Design MWE): 80.1

Y
U1 II. Highlights
N

Operation was routine except for an outage in May. A scram occurred during testing, and all recircula-
tion pump discharge' valves closed and feedwater was lost, resulting in triple-low water level for 36 min. The
NRC approved restarting to test for core damage on May 24, and the unit was returned to service on June 2.
During the last half of the year, there were 4 months of unintetrupted operation, with 2 months in sequence.
At the end of the year, the unit was in end-of-cycle coastdown fcr refueling in January 1980.

.
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OYSTER CREEK'

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) .(h) method involved involved

1) 1/15 86 F Cleanup systen pipe high vibra- G 3 Reactor- ~ Pipes,
tion coolant fittings

(CG)
.

2) 2/6 17 F "C" feedwater pump tripped when G '3 Reactor ' Relays
breaker cubicle. door was closed, coolant
shaking the "C" differential (CH) .i
relay; 8 cram occurred from
a low water level after the

i' pump trip
03-

'

0 3) 3/26 316 F Repair "D" recirculation pump A- 1 Reactor -Pumps
seal coolant

(CB)

4) 5/2 728 F A reactor high pressure scram A 3- Reactor Valves
during testing caused all the. coolant
recirculation pump discharge (CB) -

?

valves to close resulting in-
a triple' low water level above
the core for. 36 min

5) 9/11 32 F A worker struck a cable tray G 3 Instrumen-~ Electrical'
attached to-a reactor protec- tation and conductors
tion system instrument rack controls-

(IA)

6) 11/23 57- F Inadvertent. opening of an G 3 Reactor . Valves
isolation condenser return coolant-
valve during'backseating: (CE)

..s.. n W. ' *& x -
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PALISADES

I. Summary

Description Performance Outages

Location: South Haven, Michigan Net Electrical Energy Total No. 11

Docket No: 50-255 Generated (MWH): 3,433,264 Forced 10

Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 635 Factor . (% ): 59.9 Total: 3,515 Hours,- 40.1%
Commercial Operation: 12/71 Unit Capacity Factor (%) Forced 760 Hours, . 8.7%-
Plant Age: 8.0 Years (Using MDC): 61.7 Scheduled .2,755 Hours, 31.4%

Unit Capacity Factor (%)
(Using Design M'JP.): 48.7

5,

g II. Highlights+

Operation was routine during the year except for an outage in May to add seismic snubbers to two safety
injection lines. At the end of the year, the unit was still in a refueling and maintenance outage that began
in September.

4

I

w
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PALISADES-

DETAILS OF PLANT GUTAGES

"" "#" " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 1/28 19 F Feedwate r regulating valve A 2 Steam and Valves,

failed open power con- f<

version
(HH)

2) 2/1 25 F Operator inadvertently tripped - G 3 Reactor Instrumen-
a primary coolant pump coolant- tation and

(CB) controls-
cn

3) 3/3 22 F Main feedpump trip due to con- A 3 Steam and . Valves. ,

00 trol valve failure power con-
version '

(HH)

4) 4/7 67 'F Feedwater pump trip caused the A 3- Steam and ' Pumps
reactor to trip on low s/g power con-
level . version

(HH)

5) 4/25 42 F Loss of generator load due to A 3 Steam and Generator
malfunction of voltage regu- power con- (main
lator version generator)

i (HA)

6a) 4/30 40* F Loss load condition due to A '3 Steam and .Cenerator,

voltage regulator malfunction power con- (main
version generator).

(HA) '

* Estimated.

,

e



PALISADES

DETAILS OF PLANT OLTTAGES

.

Date Duration Shutdown System , Component
No. Type Description Cause

(1979) (h) method involved involved
-

i

6b) 4/30 463* F Outage was extended to resolve A 4 Engineered Shock
the inadequate piping restraints safety- suppressors

for two safety injection lines features

(SF)

7) 6/9 23 F Condenser tube leak repairs A 3 Steam and' Heat.
power con- exchangers
' version (condenser)

,

(HC)

$
o$ 8) 6/16 15 F Condeneer tube leak repairs A. 2 Steam'and' Hea t '

power con- -exchangers'"'

version. (condenser).
(HC)-

9) 8/10 21 F Feedwater pump tripped 'during A 2 Steam and' Pumps

turbine valve testing power con-
version-

(HH)-

10) 8/24 23 F Loss of feedwater ' low while A 2. Steam and Pumps

cutting in the '.ondensate power con -
demineralizers version

.(CS)

11) 9/8 2755- S Refueling C 1 Reactor' Fuel
(RC). elements

* Estimated.

.
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PEACH BOTTOM 2-

I. . Summary

I
] Description Performance Outages

I Location: Peach Bottom, Penn. Net Electrical Energy. Total No. 6
| Docket No: 50-277 Generated (MWH): 8,574,430 Forced 2-'

Reactor Type: BWR -Unit Availability- Scheduled 4-
,

Capacity (MWe-Net): 1,051- Factor (%): 94.7 Total: 464 -Hours,- 5. 3%
Commercial Operation: 7/5/74 Unit Capacity Factor (%) . ~ Forced- 54~ Hours, 0.6%-
Plant Age: 5. 9 Years (Using MDC): 93.1 Scheduled 410 Hours, 4.7%4

Unit Capacity Factor (%)
(Using Design MWE): 91.9

e

{{ II. Highlights

' Operation was routine throughout the year, as. indicated by the 94.7% availability factor. There were '

7 months in which power gener ation was uninterrupted.'

.
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PEACH BOTTOM 2

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component4 No. Type Description Cause(1979) (h)1

method . involved involved

1) 2/10 32 F External pipe leak on reactor A 1 Reactor - Pipes,
feedpump bypass line coolant fittings

(CH)

2)' 2/10 83 S Feedwater pump repair B 1 Reactor Pumps
coolant

(CH)

3) 5/13 ~ 251 S Recombiner maintenance and . B 1 Radioactive Recombiners,,

. i, feedwater repair wa ste
gg managemeat

(MB)

4) 7/7 60 S Repair-full flow test valve on B 1 Engineered Valves -
core spray "A" loop safety-

features-

(SF)

5) 9/3 22 F Mechanical turbine trip valve Af 3 Steam and Turbines
lock device failed to function power con-
properly during testing veraion

-(HA)'
.,

6) 12/31 16 S Repair core spray full-flow B' 1 Engineered Valves
4

test valve safety
features
(SF)
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PEACH BOTTOM 3;

I. Summary
4

Description Performance Outages

Location: Peach Bottom, Penn.. Net Electrical Energy Total No. 13
Docket No: 50-278 Generated (MWH):. 6,101,657 Forced- .8
Reactor Type: BWR Unit Availability Scheduled 5 .

Capacity (MWe-Net): .1,035 Factor (%): 74.2 Total: 2,257 Hours, 25.8%
Commercial Operation: 12/23/74 Unit Capacity Factor (%) Forced 238 Hours, 2.7%
Plant Age: 5. 3 Years (Using MDC): ' 67.3 Scheduled' 2,019 Hours, 23.1%

Unit Capacity Factor (%)
(Using Design MWE): 65.4

"

co

hs
'

II. Highlights
u

Operation was routine throughout the year, with 4 months in which power generation was uninterrupted.
Refueling was accomplished between September 14 and. November 6. Some problems were experienced with seismic
supports on the control rod drive system 1-in. piping, and there were problems.with the transverse in-core -

probe (TIP) shear valves.

|
.
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IEACH BOTTON 3-

DETAILS OF PLANT OUTAGES

Date Duration Shu'tdown System ComponentNo. Type Description Cause(1979) (h) method involved- - involved

1) 1/6 169 S Feedwater heater repair B 2 Reactor Heat
coolant exchangers
(CH)

2) 1/26 20 F Feedwater control system A 3 Reactor Instrumen-
failure coolant tation and

(CH) controls

3) 3/17 216 S Feedwater heater cepair B l- Reactor. Heat',

coolant exchangers
{{ (CH)-'

4) 3/17 6 F Main generator voltage A 1 Steam and' Generators
regulator malfunction' power con - (main

version. genera tor)
(HA)

5) 6/2 231 S Recombiner condenser main- - B 1 Radioactive Recombiners
tenance waste

management

(MB)

6) 6/13 75 F "L" relief valve' failed open A 2 Reactor Valves-

coolant

(CC)
~

7) 6/21- 25 F 3A recombiner mechanical com- A 2 Radioactive Blowers
pressor failure waste

management

(MB)
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PEACH BOTTOM 3

DETAILS OF PLANT OUTAGES .)

** "#8 " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved
i

8) 7/18 12 F Circuit breaker protective A 3 Electric Relays
relay at 500 kV distribution power -

4 system. caused loss'of load (EB)

9) 9/1 19 F Loss of vacuum due to air A 3 Steam and Relays
ejector discharge valve relay power con-
failure version

(HC) .

T' 10) 9/14 1266 S Refueling C 1 Reactor Fuel-
{{ (RC) elements

11) 11/11 63 -F During testing,. turbine stop A 3 Steam and. Valves-
valve closed momentarily power con-

version

(RA)'

12)~ 12/7 137 S Repair "A" main steam line B 1 Reactor Valve
isolation valve coolant operators-

(CD)

13) 12/14 18 F Temporary loss of power to . A 2 Electric Instrumen-,

instrumentation. power tation and
(EB) controls

4
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PILGRIM 1

1. Summary

! Description Performance Outages

Location: Plymouth, Masa. Net Electrical Energy Total No. 11

Docket No: 50-293 Generated (MWH): 4,844,559 Forced 10

Reactor Type: BWR Unit Availability Scheduled 1

Capacity (MWe-Net): 670 Factor'(%): 89.4 Total: 931 Hours, 10.6%

Commercial Operation: 12/72 Unit Capacity Factor' (%) Forced 891 Hours, 10.2%

Plant Age: 7. 5 Years (Using MDC): 82.5 Scheduled 40 Hours, 0.4%
Unit Capacity Factor (%)

(Using Design MWE): 84.4

Y
0$ II. Highlights
-

Power generation was uninterrupted for 6 months of the year. In May, the unit _was shut down to inspect
and modify snubbers on safety-related piping. At the end of the year, the unit.was in coastdown for refueling,
which was to begin in January.

.

!
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PILGRIM 1

DETAILS OF PLANT OUTAGES,

"" "# " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved- involved

1) 3/25 111 F Water level control fluctuation A 3 Reactor Ins trumen-
coolant tation and
(CH) controls

2) 5/12 437 F Seismic inspection and modifica- D 2 Engineered Shock
_ ion of scrubbers safe ty suppressors

features

- (S F) .

i' 3) 6/16 40 S Replace weeping safety relief - B 2 Reactor Valves.
E$ valve coolant"*

(CC)

4) 7/8 28 F Repair leak in hydraulic system A 2' Reactor Valves.
on MSlV coolant

(CD)
,

5) 7/11 154 F Leak in CRD' return line weld A 2 Reactor Control rod
(RB)| drives

6) 7/21 12 F Loss of vacuum during condenser A 3 Steam and Hea t
backwash power con-- _exchangers

version (condenser)
(HC)

7) 7/27 85 F Loss of off-site power . A. 3 Electric Electrical
power conductors
(EA)

.

3

v-
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PILCRD4 1

DETAILS OF PLANT GUTAGES

Date Duration Shutdown System ComponentType Description Cause,

(1979) (h) method involved involved

8) 8/4 26 F Repair leak at 4th point heater A 1 Reactor Heat
coolant exchangerc'

(CH)

9) 8/28 13. F Loss of off-site power due to H 9 Electric. . Electrical.
lightning power conductors

(EA)

10) 10/15 13 F Low suction pressure to feed A 3 Steam and- Pumps
,

y, pumps power con-
e version

.(HH)

11) 10/25 12 F Mechanical shock to pressure G 3 Instrumen- Instrumen-
switch on rack in reactor tation and tation and
building during surveillance controls controla

(IA)
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POINT BEACH 1

I. Summary

Description Performance Outages

Location: Two Creeks, Wisconsin Net Electrical Energy Total No. 7

Docket No: 50-266 Generated (MWH): 3,055,424 Forced 1

_ Reactor Type: PWR
.

Unit Availability Scheduled 6
Capacity (MWe-Net): 495 Factor (%): 76.2* Total: 2,302 Hours, 26.3%*
Commercial Operation: 12/21/70 Unit Capacity Factor (%) Forced 269 Hours, 3.1%
Plant Age: 9. 2 Years (Using MDC): 70.5 Scheduled _ 2,033 Hours, 23.2%

Unit Capacity Factor (%)
(Using Design MWE): 70.2

7
C$ II. Highlights
m

Operation was routine all year, with-refueling accomplished in October and November. Operation was un-
interrupted'for 6 months, with 4 months (April through July) being sequential.

* Includes 219 h of reserve shutdown equal to 2.5% availability.
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POINT BEACH I

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System. Component
No. Type Description Cause

(1979) (h) method- involved involved

1) 3/10 63 S Repair moisture separator re-. B 'l Steam and Heat
heater tube leakage power con- exchangers~

version '(MSR)
(HB)

2) 3/14 119 S Repair of steam generator pri- B 1 Steam and Heat
,

mary to secondary lonkage power con- exchangers
' version' (steam
(HB) generator)

. 03
I

Cs 3) 8/3 26 S The 3-in. auxiliary feedline- B 1 Steam and Pipes,

to-main-feedline branch connec- power. con- fittings'

tions were. reinforced to meet version

code requirements (HH)

4) 8/5 355 S Primary-to-secondary leak was B 1 Steam and- Heat
power con- exchangers.detected.in "A" steam generator

~ version (steam.due to deep crevice defects
(HB) generator)

5) 8/29 94' S Leaking tube in "A" steam gen- B~ l ' Steam and Heat- .,

!erator power' con- exchangers
version (steam
(HB) generatcr)

6) 10/5 1376 S ' Refueling C 'l Reactor Fuel
(RC) elements
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'

!

; POINT BEACH 1 !

I DETAILS OF PLANT OUTAGES
i

Date Duration - Shutdown , System ComponentNo. Type Description Cause
(1979) (h) method involved involved

i
.

7) 12/11 269 F Correct primary-to-secondary A 1 Steam and Heat
leakage power con- .exchangers,

,

version (steam '

(HB) generator)

,

f
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POINT BEACH 2

I. Summary

Description Performance Outages
,

Location: Two Creeks, Wisconsin Net Electrical Energy Total'No. 6

Docket No: 50-301 Generated (MWH): 3,707,450 Forced 1

Reactor Type: PWR Unit Availability Scheduled 5

Capacity (MWe-Net): 495 Factor (%): 88.5* Total: 1,027 Hours, 11.7%*

Commercial Operation: 10/1/72 Unit Capacity . Factor (%) Forced 5 Hours, 0.1%

Plant Age: 7. 4 Years -(Using MDC): 85.5 Scheduled 1,022 Hours, 11.6%.
Unit Capacity Factor (%)
-(Using Design MWE): 85.2

Y '

{{ II. Highlights

Refueling was accomplished between March 23 and' April 13. The unit was shut down for 20 days for inspec-

tion and. repair of auxiliary feedwater piping in response to IE Bulletin 79-13. There were 5 months of un-
interrupted operation.

* Includes 18.6 h of reserve shutdown equal to 0.2% availability.

.



. _ _ _ _ _ _ . . _ . .

,

POINT BEACH 2

DETAILS OF PLANT OUTAGES

** "## " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved invc1ved
_

1) 3/23 506 S Refueling C 1 Reactor Fuel

(RC) elements

2) 4/13 1 S Routine turbine overspeed test- B 1 Steam and Turbines
ing power con-

version

(HA)

3) 5/12 11 S Safeguards logic modification F 9 Engineered Instrumen-
S' and primary system circulation safety tation and
E! test features controls
C'

(SF)

4) 6/30 490 S Feedwater nozzle volumetric B 1 Steam and Pipes,
examinations power con- fittings

version

(HH)

5) 9/29 14 S Repair "D" moisture separator B 1 Steam and Valves
drain valve and loosen packing power con-
on "B" MSIV version

(HB)

6) 11/21 5 F Failed capacitor in the "A" ' A 3 Electric Generators
battery inverter power (Inverter)'

(ED)

__ L - _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ . _ _ _
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PRAIRIE ISLAND 1

I. Summary

Description Performance Outages.-

Location: Goodhue, Minnesota Net Electrical Energy Total No. 13
Docket No: 50-282 Generated (MWH): 2,910,820- Forced' 7'
Reactor Type: PWR Unit Availability Scheduled

.

6
Capacity.(MWe-Net): 503 Factor (%): 73.1 Total: 2,354 Hours, 26.9%
Commercial Operation: 12/16/73 Unit Capacity Factor (%) Forced 1,520 Hours, 17.4%
Plant Age: 6.1 Years (Using MDC): 66.1 Scheduled 834 Hours, 9.5%

Unit Capacity Factor (%)
(Using Design MWE): 62.7

?
$| .II. . Highlights
ro

Operation during the first.3 month's of-the year was uninterrupted. Refueling was accomplishe'd in April.
Damage to the high pressure turbine necessitated a shutdown in July for repairs, and a-tube rupture occurred'
in a steam generator in October, requiring another shutdown.

.

_ _ - _ , __ _
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PRAIRIE ISLAND 1

DETAILS OF PLANT OUTAGES

** "## " Shutdown System ComponentNo. Type Description Cause(1979) (h) method involved involved

-1) 4/6 724 S Refueling C l' -Reactor- Fuel
(RC) elements

2) 5/12 6 F Malfunction of loop "A". feed- A 3 Steam and . Valves
| - water regulating. valve power con-

version

(HH).

3) 5/13 12 F Repair loop "A" feedwater regu- A 1 Steam and Valves.
}," lating valve power con-
a version''

(HH)

4) $/17 10 F Repair ' loop' "A" feedwater regu- A. 1 Steam and , Valves
lating valve- power con--

version
(HH)

5) 6/8 79 .S Feedwater nozzle ir.Jpection and BL 2 ~ Steam and Generators
repairs to turbo-Lanerator - power con- (main
hydrogen seal oil system version generator)

(HA)
s

6) 7/4 731 F High turbine. vibration due to' A 1 Steam and- Turbines.
pressure turbine damage- ' -- power con-

version.

:(HA)-

.

.$



.-. _ - . .
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PRAIRIE ISLAND 1

DETAILS OF PLANT OUTAGES

Date Dura tion Type Description Cause Shutdown System Component
*

(1979) (h) method involved involved,

7) 8/4 5 S Turbine overspeed test ~ B 2 Steam and Turbines-
power con-
version
(HA)

8) 9/30 16 S Repair steam leaks and replace- B 3 Steam and Pipe s ,
~

ment of source range channel power con- fitting
detector version

(HB)
,

E$ 9) 10/2 497 F Rupture of tube in No. 11 steam A 3 Steam and Heat'

#'
generator -power con- exchanger -

version (steam
(HB) generator)

10) 11/5 16 F Undervoltage on Bus 11 A 3 Electric Electrical-
power conductors
(ED)

11) 11/15 248 F Undervoltage on Bus 12- A 43 Electric. Electrical
power conductors
(ED)

12) 12/18 7 S Repair leak in a feedwater B 1 Steam and _ Pipes,
sample tap power con- fittings

version
(HH)

_
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PRAIRIE ISLAND 1

DETAILS OF PLANT GUTAGES
,

Date Duration Shutdown System Component
.No. Type Description Cause

(gg79) .(h) method involved involved'

13) 12/31 3 S Repair packing leak on an RID B 1 Instrumenta- Valves
> . bypass vent valve tion and

' controls'

(IA)-

.:

Y
Bl,;
v

i
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.w. _ _ _ . _ _ _ _ . - _ _ - _ _ .
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PRAIRIE ISLAND 2

I. Summary

Description Performance Outages

Location: Goodhue, Minnesota Net Electrical Energy Total No._ 7

Docket No: 50-306 Generated (MWH): 4,193,044 Forced _ 6
Scheduled 1Reactor Type: 14HL Unit Availability

.

Capacity (MWe-Net): 500 Factor (%): 98.9 Total: 94 Hours, 'l.1%

Commercial Operation: 12/21/74 Unit Capacity Factor (%) Forced 50 Hours, 0.6%

Plant Age: 5. 0 Years (Using MDC): 95.7 Scheduled 44 Hours, 0.5%-

- Unit Capacity Fa< tor (%)
.(Using Design MWE): 90.3

?
E$ II. Highlights
u

Although there were seven outages during the year, the longest lasted only 44 h, and an availability fac-
tor of 98.9% was obtained. There were 6 months of uninterrupted operation; in August, September, and October,
operation was continuous.

;

e
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PRAIRIE ISLAND 2.

DETAILS OF PLANT OUTAGES

Date Duration Shutdown ' System ComponentNo. Type Description Cause(1979) (h) method involved involved

1) 2/28 6 F Procedural error during a safe- G 3- Eng'inee red . Instrumen-
'

guards surveillance test safety . tation andL
features controls
(SF)

2) 3/22 4 F Turbine control valves drifted G 2 Steam and .Mechnical
closed on' loss of E-H pressure . power con- function

version units
(HA)

?'
E! 3) 5/7 44 S Modify SI actuation logic H 1 Engineered Instrumen-*

safety' tation and
features. controls
(SF)

4) 6/3 5 F Bus undervoltage due 'to failure A 3 Steam and Motor
of No. 22 feedwater pump motor power con-

version
(HH)

5) 7/17 6 F Trip on lo-lo steam generator G 3 Instrumen- Instrumen-
level when I&C technician erred tation and' tation and'
while doing maintenance on level controls ' controls
cont ro1 ' channel (IA)'

'3 ) 11/1 26 -F Steam generator.high level A' 3 Steam and: Valves
; power con-

version

(HH)
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PRAIRIE ISLAND 2

DETAILS OF Pi. ANT OUTAGES

Date Duration Shutdown System Componentf
No. Type Description Cause

(1979) (h) method, involved involved
;

a

7)- 11/14 3 F Personnel error in valving out G. 3 Instrumen- Instrumen-
,

a pressurizer level transmitter tation and tation and
controls controls

(IA)*

,
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QUAD CITIES 1

I. Summary

Description Performance Outages _ ,

I

Location: Cordova, Illinois Net Electrical Energy Total No.- 12

Docket No: 50-254 Generated (MWH): 4,782,963 Forced 9

Reactor Type: BWR Unit Availability Scheduled- 3-
.

Capacity (MWe-Ndt): 769 Factor (%): 81.3* Total: 1,650 Hours, 18.8%*
Commercial Operation: 2/18/73 Unit Capacity Factor (%) Forced 432 Hours, 4.9%
Plant Age: 7. 7 Years (Using MDC): 71.0 Scheduled 1,218 Hours, 13.9%

Unit Capacity Factor (%)
(Using Design M'JE): 69.2

Y
03 II. Highlights
w

Refueling 'was accomplished between January 18 and February 28. A shutdown in September was devoted to
anchor bolt and pipe restraint -inspection in accordance with IE Bulletins 79-02 and 79-14. There were 4 months
of uninterrupted operation, with June and July being the only sequential months in which power generation was'

continuous.

* Includes 19.8 h of reserve shutdown equal to 0.2% availability.
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QUAD CITIES 1.

DETAILS OF PLANT OUTAGES-

** "#8 " " "" System ComponentNo. Type Description Cause(1979) (h) method . involved involved.
i

! 1) 1/14 5 F Lack of nitrogen to inert the F 1 Engineered Pressure
drywell safety. vessels.

feature s (contain-
(SE) ment)

2) 1/18 988 S Refueling C 2 Reactor Fuel
(RC). elements,

3) 2/28 36 F 1-203-3E electromatic valve A 'l Engineered : Valves
i' replacement safety
D' features
N'

(SF)

4) 3/7 9 F A workman closed a door. on the G: 3 Electric Relays-
unit I main transformer causing power
a transformer over. pressure (EB)
relay to-trip

,

5) 5/11 77 S Maintenance B 1 (not~given) '(not'given)

6) 5/24 67 F Plug condenser tubes A 1 Steam and -Heat.
power con - ~ exchanger
version - (condense r) '
(HC).

7) 8/14 12 3 F Loss of main condenser vacuum A 3 Steam and Heat
power. con- exchanger
version' (condenser):

! (HC)

4
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;

QUAD CITIES 1

DETAILS OF PLANT OUTACES
_

Date Duration Shutdown System ComponentNo. Type Descripo_.an Cause(1979) (h) method involved involved

8) 9/14 163 F Anchor bolt and piping restraint D 1 Engineered Shock
inspections per NRC bulletins safety; suppressors

features

(SF)

9) 9/22 78 F Repair of lA moisture separator A 1 Steam and Pipes,
drain tank vent line power con . fittings

version
(HB)'?

C3 10) 11/20 38 F Make repairs to the drain line A 1 Reactor Pipes ,"'
of the reactor feedpump common coolant fittings

; discharge header (CH)

11) 17/11' 13 F Blown potential transformer .A 3 Electric Circuit
fuses power closers /'

(EB) interruptors

'

12) 12/14 153 S Check relief valve position D 1 Reactor Valves
indication manual reset and coolant

_ CC)core damage assessment (
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QUAD CITIES 2

I. . Summary

Description Performance. Outages

Location: Cordova, Illinois Net. Electrical Energy
.

Total No. 8

Docket No: 50-265. Generated (MWH): 3,981,065 Forced 5

Reactor Typei BWR Unit Availability Scheduled
.

.3
3

Capacity (MWe-Net): 769 Factor (%): 87.8 Total: 1,072, Hours, 12.2%

Commercial Operation: 3/10/73 Unit Capacity -Facror (%) Forced 70 Hours, 0.8%

Plant Age: 7. 6 Years (Using MDC): 59.1 Scheduled 1,002 Hours,- 11.4%
Unit Capacity Factor (%)

(Using Design MWE): 57.6'
;

7
C3 II. Hignlights
u,

There were 4 months in which power generation was uninterrupted. At the end of.the year, the unit was
in a refueling outage that began November 25.

.

w

w
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' QUAD CITIES 2

DETAILS OF PLANT OUTAGES

** "#" " Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved . involved

1) 1/19 9 F Personnel error during blowdown G~ 3 Engineered Valves-
calibration test safety

features
-(SF)

2) 2/9 46 S Battery testing B 1 Electric Ba tteries

power and chargers

.(EC)

{' 3) 4/27 68 S Maintenance B l- (not given) (not given)
,

4) 5/24 8 F False low reactor water level C 3 Instrumen- Instrumen-
signal tation and 'tation and

controls ' controls

(IA)

5) 6/22 8 F Spurious. condenser low vacuum A 3 Instrumenta- Relays
signal tation and

'

controls
(IA)

6) 6/23 10 F Reactor low water level A 3: Reactor Valves
coolant

(CH)

7) 9/24 35 F False' high reactor pressure A. .3 Instrumen- 'Instrumen-
signal during instrunent tation and 'tation and
calibration controls controls-

(IA)
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QUAD CITIES 2

DETAILS OF PLANT OUTAGES
,

Date Duration Shutdown Syste'm Component'
No. .YPe Description Cause

(1979) (h) - method involved involved
, .

8) 11/25 888 S Refueling C 1 Reactor Fuel
'

(RC) elements

,

'

; k
. G '

3

?

I

'

i

;

.

|

f

!

i

b

i

-4

e

- - m e



- -

N C
- E'
- J _

E-

_

2. .

S
E

Y VIT

M
5I
C C
N D

R
U
Q. .

_
_

, T~r ~

C
D
C

)
%
0.

0
- 1

. ' (

_
. 9
_ 8
_

7

C
-
-

r_ =
-
t .

SAP

C

.

D
N' '
E
F

. E-

D
_

B

eN
_ .

X(t

R_

E
.

-
. F_

.

9
8
7

' '

=

G
N
I

T
A
R
.

C
E
L
E

- ! - - - - - - - - - - - - - - ~ - - -
N
G0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 I

1 0 9 8 7 6 5 4 3 2 1 1 0 9 8 7 6 5 3 2 1 S
1 1 1 1 E

DU U gEo 3 g $ oE x $ E* E t'e g

73*



_ _ . . _ _ _ _ _ _ _ _ _ . . - _ . , _ __ _ _ . . . ._.
-

_ _ . . . ,_ _

k

i

. RANCHO SECO.

I I. Summary

Description Performance . Outages

Location: Sacramento, California Net Electrical Energy Total No. 18-
Docket No: 50-312 Generated (MWH): 5,711,999 Forced, 14
Reactor Type: PWR Unit Availability. Scheduled. . 4
Capacity (MWe-Net): 873 . Factor (%): 91.~ 1* Total: 1,982 Hours, 22.6%*
Commercial Operation: 4/17/75 Unit Capacity Factor:(%) Forced 401 Hours, 4.6%
Plant Age: 5. 2 Years (Using MDC): 74.7 Scheduled 1,581 Hours, ~18.0%

Unit Capacity Factor (%)-
(Using Design:MWE): 71.0

?
' If II. Highlights

. ua

An extended outage was in effect from April 28 to July 5 for making modifications (THI-2 related) to
increase capability and reliability to respond to various transient events initiated in the feedwater system..

* Includes 1,199.4 h of reserve shutdown equal' to 13.7%f availability.
,

4

&

t
*

*
,
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2 ' RANCHO SECO

DETAILS 08' PLANT OUTAGES

Date Duration Shutdown ' System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 1/2 7 F Loss of "A" inverter A 3 Electric Generators
power - (Inverte r)
(ED)

2) 1/5 15 F Inadvertently opened a control G 3 ' Reactor' , Circuit

rod drive breaker (RB) closers /
interrupters

3) 1/20 9 S Maintenance-to torque feedwater B 1 Steam and Pipes,

5' nozzle on OTSG power con- fittings

S$ version
'

C' -(HH)

4) 2/25 13 S Shutdown to facilitate adding B 1 Reactor Motors
oil to RCP "C" motor upper ' coolant
bearing -(CB),

'

5) 2/25 57 F Repair main generator seal oil A 1 Steam and Generators
system power con- - - (main

'

version- generator)
(RA)'

6) 4/22- 16 F Loss of "A" inverter A 3 Electric- Generators
. power (Inverter)
(ED) ,

.

,
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RANCHO SECO

DETAILS OF PLANT OUTAGES

ate Duration Shutdown System ComponentNo. Type Description Cause(1979) -(h) method involved involved

7) 4/28 1536 S Shutdown for reevaluatica of D 1 Steam and Instrumen-
safety systems as a result of power con- tation and
the TMI-2 accident and to pro- version controls

'

vide turbine trip and loss of (HH)
feedwater trip

8) 7/1 98 F Repaired weld on auxiliary A 3 Steam and Pipe s ,
feedwater line power con- fittings

version
5' (HH)
S$

9) 7/12 5 F Pressure transmitter malfunc- A 3 Instrumen- Instrumen-""

tion which was equated to tation.and tation and ,

turbine overspeed controls controls
(IA)

4

10) 7/20 54 ;F Inspection and modification of' D- 1 Engineered- Shock
pipe supports safety suppressors

features
(SF)

'

11) 9/12 8 F Turbine overspeed protection A 3 Steam and Instrumen-
control transmitter failure power con- tation and

version- controls
(HA)-

12) 9/13' 8 F Power / flow / imbalance on reactor A 3 Instrumen - Instrumen-
protection system tation and tation and

controls -controls
~(IA)
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RANCHO SECO-

DETAILS OF PLANT OUTAGES

,
-

** "#" " Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

13) 10/10 70 F Completion of pipe support work F 1 uxiliary Shock
on the nuclear service cooling . water suppressors
water system (WA)

14) 11/17 23 S Inspect snubbers and initiate B 1 Engineered Shock
under/over voltage protection safety suppressors
scheme for vital buses features

(SF)

{| 15) 11/18 2 F "B" reheater safety valve lifted A 1 Steam and Valves
pg and would not reseat. power con-

version

. HB).(

16) 11/18 2 F "B" reheater safety valve lif ted A 1 Steam and. Valves
and would not reseat power con-

version

(HB)

17) 11/18 3 F "B". reheater safety valve lifted A 1 Steam and Valves
and would not reseat power con-

version
(HB)

18) 11/26 56 F Repair weld leak at intersec- A 1 Engineered Pipes,

tion of drain valve line and safety fittings
I

| HPI. header- features

j (SF).
i
i

!
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ROBINSON 2

I. Summary

Description Performance Outages

Location: Hartsville, S.C. Net Electrical Energy Total No. '16
Docket No: 50-261 Generated (MWH): 4,005,007 Forced 13
Reactor Type: PWR Unit Availability Scheduled 3
Capacity (MWe-Net): 665 Factor (%): 70.8* Total: 2,584 Hours, 29.5%*'

' Commercial Operation: 3/7/71 Unit Capacity. Factor: (%) Forced 272 Hours, 3.1%
Plant' Age: 9. 3 Years (Using MDC): 68.8 Scheduled 2,312 Hours, 26.4%

Unit Capacity Factor (%)-
(Using Design MWE): 65.3

Y
h{ II. Highlights

Operation was routine throughout the year, with refueling accomplished in May and June.- 'On June 29, the
licensed thermal power limit was increased from 2200 to 2300 MW(t).

* Includes 23.2 h of reserve shutdown equal to 0.3% availability.
,

,

_
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ROBINSON 2

DETAILS OF PLAN 1 OUTAGES

. .

** "#" " Shutdown System . Component:No. Type Description .Cause-(1919) (h) method involved involved

1) 1/6 38 F "C" steam generator hi level .A 3 Steam and Instrumenta-
power con- _ tion and
version' controls

(HH)

2) 1/7 5 F "B" steam generator hi level A 3 Steam and Instrumenta-
power con- tion and
version' ' controls

(HH). oo

{$ 3) 2/6 11 F Safety injection on high con- A 3 Instrumenta- Instrumenta-
tainment pressure indication . tion and tion and'

controls controls

(IB),

4) 2/21 3 F Reactor tripped while perfot.n- A 3 Steam and~ Instrumenta-
-ing surveillance tests on power con- tion and
steam . generator controls version controls

.(HH)

5) 4/11 147 F Repair steam generator ' tube A 1 Steam and: Heat
leak power con- exchangers ,

version (steam
(HB) generator)

6) 4/18- |2277 S Re fueling C- 1 Reactor Fuel
.(RC)- elements
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ROBINSON 2

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component
.y Pe Description CauseNo. A

(1979) (h) method involved involved
i
!

7) 7/22 7 F Turbine balance A 1 Steam and Turbines
power con-
version
(HA)

8) '7/23 7 F Electro-hydraulic oil leak A 3 Steam and Pipe s ,
power con- fittings
version

(HA)
,,
e

S$ 9) 8/16 9 F Contract personnel inadvert- G 3 Instrumenta- Instrumenta- ,
' '

ently bumped control valve tion and tion and
pressure transmitter controls controls

(IE)
'

10) 8/16 10 F Intermediate range NIS opened A 3 Instrumenta- Electrical
due to loose wires tion and conductors-

controls

(IA)

11) 9/4 - 23 S Precautionary method.during H 1 Electric Electrical

Hurricane David power conductors
(EA)

12) 9/23 9 F Malfunction in govgrnor valve A. 3 Steam and LInstrumenta-
control system due to failed -power con- tion and
capacitor in EH system version . controls

-(HA)

..- _
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ROBINSON 2
g

DETAILS OF PLANT OUTAGES

Date Duration Shutaown . System ComponentNo. Type Description Cause(1979) (h) method involved involved

i

13) 9'/30 17 F Fire on cold leg in "C" RCP A 3 . Reactor Pumps
bay due to thrust bearing oil Leoolaat
leak (CB)

14) 11/2 12 S Perform turbine evaluation due B 1 Steam and '.?urbines
to a gradual increase in tur- power c(' -
bine vibration version

'

(HA).

j} 15). 12/13 -3 F "A" steam generator high level C 3 Steam and Instrumenta-
na power con- tion and
'd

version controls
(HH)

16) 12/22 6 F Turbine trip during valve test- G 3 Steam and Valves
ing - lever not in full test power con-
position version

-(HB)
:
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SALEM J

1

I. Summary

Descript$;on Performance On2 ages

Location: Salem, New Jersey Net Electrical-Energy Total No. 7-

Docket'No: 50-272 Generated (MWH): 2,042,610 Forced 6
Reactor Type: PWR- Unit Availability Scheduled 1Capacity (MWe-Net): 1079 Factor (%): 25.5- Total: 6,528 Hours, 74.5%Commercial Operation: 6/30/77- Unit Capacity Factor (%) Forced 4,413 Hours, 50.4%Plant Age: 3. 0 Years (Using MDC): 21.6 Scheduled 2,115 Hours, 24.1%

; Unit Capacit/ Factor (%)
(Using Design MWE): 21.4

Y
E$ II. Highlights
e

There were numerous power reducticns during the first 3 months of the year because of problems with the
circulating water system due primarily to fouling by submerged grass. A refueling and maintenance outage
which began on April 3 was extended to December 28 for turbine blade maintenance, repair of cracks in steam-

generator feedwater nozzles, and inspection and repair- of, seismic hangers and anchor bolts.

.
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SALEM 1

;

DETAILS OF PLANT OUTAGES

Shutdown System Component
Date Duration Type Description Cause method involved involvedNo. (1979) (h)

1) 2/23 31 F Auto trip on low S/G level G 3 Instrumenta- Instrumenta-
tion and tion andcaused by technician acci-
controls controlsdentially shorting test

leads (IA)

2) 3/24 36 F Failure of voltage regulator A 3 Steam and Generators
on main generator power con- (main

version generator)
(HA)

?'
E! 3a) 4/3 2115 S Refueling C 1 Reactor Fuel *

(RC) elements
C'

3b) 4/3 2389 F Turbine blades replacement A 4 ' Steam and Turbines
power con .(cont.) version
(RA)

3c) 4/3 720 F Modifications to seismic D 4. Engineered Shock:

(cont.) hangers and anchor bolts safety suppressors
featuresper I&E bulletin 79-07
(SF)

,

3d) 4/3 639 F NRC requirements D 4 Engineered (not given)
se fr.ty

(cont.) features
(SH)

.

- _.
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SALEM 1

DETAILS OF PLANT OITTAGES

"* "#8 " Shutdown System ComponentNo. Type Description Cause
('1979) (h) method involved involved

3e) 4/7 564 F Feedwater hester and nozzle A 4 Steam and Pipes ,
(cont.) block insrection and repair power con- fittings

version
(HH)

.4) 12/27 1 F Switchgear problems D 9 Engineered Circuit
safety closers /
features interrupters
(SH)

?'
E$ 5) .12/29 19 F Required inspection D 9 Engineered (not given)
""

safety-
features

(SH)

-6) 12/30 6 7 Required inspection D 9 Engineered (not given)
safety

,

features
'

(SH)

7) 12/31 8' F Steam generator high level A 3 Steam and Pumps
power. con-
version

(HH)

J
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SAN ONOFRE 1

! I. S maary

Description Performance Outages

Location: San Clemente, Calif. Net Electrical Energy Total No. 6
Docket No: 50-206 Generated (MWH): 3,355,531 Forced 4
Reactor Type: PWR Unit Availability Scheduled 2
Capacity (MWe-Net): 436 Factor (%): 90.2 Total: 855 Hours, 9.8%.
Commercial Operation: 1/1/68 Unit Capacity Factor (%) Forced 453 ' Hours, 5.2%
Plant Age: 12.5 Years (Using MDC): 87.9 Scheduled 402 Hours, 4.6%

Unit Capacity Factor (%)
(Using Design MWE): 87.9

?
S$ II. Highlights
w

Operation was routine during the year except for an outage in June to replace the steam generator feed-
water nozzles. There were 6 months of uninterrupted operation; from January through March operation was con-
tinuous.

,

d
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SAN ONOFRE 1'

,

DETAILS OF PLANT OLTTAGES

"E8 "#8 I" Shutdown System . Component
No.' Type Description Cause

(1979) (h) method involved involved

I' 1) 4/5 82 F Repair- a major condenser tube A 1 Steam and Heat
leak and the feedwater flow . power con . .exchangers
straighteners version (condenser).

:(HC).
t.

2) 5/14 4 F Unit trip from 2 out.of 3. vari- A 3 Instrumenta >-Instrumenta-

able low pressure trip channels tion and tion and-

while performing -Delta T and controls controls

TAVE tests -(IA).
7
E$ 3) 6/1 394. S Steam generator tube leak-tubes . B 1 Steam and Heat

plugged power; con-: exchangers; #*

version (steam
(HB) generator)

; 4) 8/30 8 S' Condenser tube leak ~B. 1 Steam and. Heat
power con- exchanger
version (condenser)
'(HC)

5) 9/14' 234 F Repair refueling water pump A 1 Engineered Pipes,I

suction piping and replace safety ' fittings
;

.

pipe section on safety.injec- features

tion line (SF)'

6) 11/7 133 F 480 V Bus No. 1 failure A 2 Electric Relay 5
; power;

(EB)'

!

:
~
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ST. LUCIE 1

I. Summary

Description Performance Outages

Location: Fort Pierce, Florida Net Electrical-Energy Total No. 16
Docket No: 50-335- Generated (MWH): 4,885,058- Forced 12
Reactor Type: PWR Unit Availability Scheduled 4

Capacity (MWe-Net): 777 Factor (%): 74.0* Total: 2,290 Hours, 26.1%*
Commercial Operation: 12/21/76 Unit Capacity Factor (%) Forced 212 Hours, 2.4%
Plant Age: 3. 7 Years (Using MDC): 71.8 Scheduled 2,078 Hours, 23.7%

Unit Capacity Factor (%)
,

(Using Design MWE): 69.5

7
h{ II. Highlights

Operation was rcutine during the year, wi th refueling accomplished in April and May. There were 5 months
of uninterrupted operation.

* Includes 11 h of reserve shutdown equal to 0.1% availability.

1
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ST.-LUCIE 1

DETAILS OF PLANT OUTAGES
*

** "#8 " Shutdown System ComponentNo. Type Deser tption Cause(1979) (h) method involved involved

1) 1/19 7 F A rei y was actuated by severe H 3 Electric Relays
vibration from construction power
activities on unit 2 (ED)

2) 1/22 140 F Replace. failed gasket on pres- A 1 Reactor Pressure
surizer manway closure. Out- coolant vessels
age was extended to restore (CB)
CEA No. 43 to operable con-
dition

Y
E3 3) 2/6 10 F Periodic' chemistry tests show A 2 Engineered Accumulators
'" low boron concentration in two safe ty

safety injection tanks features
1

(SF)
4 .

4) 2/21 12 F Sudden closure of feedwater A 3 Electric Generators
isolation valves during a. powe r (Inverter)
transient condition due to (ED)
loss of vital instrument
powe r.

5) 4/1 1644 S Refueling C 1 Reactor Fuel
,

(RC). elements

6) 6/8 4 F Unit tripped during a transient A. 3 Steam and Pumps
condition caused by loss of power con-
steam generator feedwater pumps version

(HH)

,

-
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ST. LUCIE'l

DETAILS OF PLANT OUTAGES'*

s

: Date Duration Shutdown ~ System -Component
.No. Type Description Cause

(1979) (h) method' involved. involved :

-7) 6/9 9 F Spurious signal from reactor A 3 Instrumenta .Instrumenta-

protection system- tion-and tion and-
controls controls

(IA)

8). 6/10 5 F Unit was tripped during .a - tran- A 3 Steam and Instrumenta-
'

;

i sient' condition by the steam' power con- tion and

generator level 1 protection version 1 controls
~

system (HH).
no .

- Ej, 9) 6/21 6 F Second set of reactor trip C' 3 Instrumenta- Circuit'
1 0' breakers was opened beforelthe ' tion and closers /

first set was properly reset controls ' interrupters

I (IA), '

f 10)' 6/23
^

Repair 1 oil leak. in the turbine 'A 1- Steam.and: Pipes ,3 F
control system ' power con- fittings

versien: _
'

(HA) . '

11') - 9/2 95 S Precautionary; measure during H I Electric Electrical'

Hurricane David and to inspect ? - power ~ conductors
startup transformer;No. - 1B L(EA)

12) 9/23 219 S Perform inspections' required .D- 1 Steam and. LPipes,- ,

by NRC'
' . power cor- -fittings' -

version
(HH)'

.
-

+s . . _ . - - -e- , _ w.we ,m
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ST. LUCIE 1

!DETAILS OF PLANT OUTAGES

~'* "## I" Shutdown System Component
No. - Type Description Cause

-(1979) ( h.) method involved involved

~

' 13) 10/3 6 F Loss of condensate pump 1B A 3 Steam and Instrumenta-

causes transient power con- tion and
version controls I

(HH).
,

14) 10/7 4 F Lose . of instrument air supply A 3- Auxiliary Valve
to feedwater control valve process operators

!(PA)
,

5F - 15)- 10/9 120 S Repair mechanical seal on B 1 Reactor Pumps

E$ reactor coolant pump No. IB2 coolant
,

"'' (CB)-

a

16) 10/17 6 F Repair leak in turbine control A 1 Steam and Pipes ,
oil system piping power con- fittings

version

(HA)

:

i

a

1

:
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SURRY 1

I. Summary
~

Description Performance . Outages

Location: Surry, Virginia Net Electrical Energy Total No. 4
Docket No: 50-280 Generated (MWH): 2,255,180 Forced 4
Reactor Type: PWR Unit Availability Scheduled 0
Capacity (MWe-Net): 775 Facter (%): 75.3* Total: 5,714 Hours, 65.2%*
Commercial Operation: 12/22/72 Unit Capacity F.1ctor (%) Forced 5,714 Hours. 65.2%
Plant Age: 7.5 ' Years (Using MDC): 33.2 Scheduled 0 Hours, C%

Unit Capacity Factor (%)
(Using Design MWE): 31.3

Y
S{ II. Highlights

'

The year began with the uni: shut down for steam generation. tube leak repair. Operation began January 2,
but on March 15 a shutdown was. ordered due to seismic design deficiencies in safety-related piping (IE Bulletin

79-14). This shutdown lasted until October 24. At the end of the year, the unit was again shut down for re-
placement and testing of a reactor coolant pump motor.

,

* Includes 3552.6 h of reserve shutdown equal to 40.5% availability.

i

i
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SURRY 1

DETAILS OF PIANT OUTAGES

Shutdown System Component** "#" "
No. Type Description Cause

(1979) (h) method involved involved

1) 12/12/78 41 F Continuation of previous shut- A 4 Steam and- Heat
(cont.) down for steam generator tube poweri con- exchangers

leak repairs version (steam.
(HB) generator)

, 2) 3/15 5373 F NRC show-cause order for re- D 1 Engineered Pi pe s , '

evaluation of stress cal- safety fittings''

culations and modifications features

(SF)
i' .

'
.

3 Steam and - Instrumenta-S' 3) 10/24 2 F Reactor tripped on feed flow / G
"' steam flow mismatch coincident power con- - tion and

with low s/g level signal version controls,

while feeding s/g's in manual (HH)
during power increase follow-
ing startup

4a) 12/19 25J F Failure of'IA reactor coolant A. 3 Reactor Motors.

pump motor on ground fault coolant

(CB)

4b) 12/19 48 F NRC requirement to. test RCP D- 4 Res $r Shock
snubber prior to startup. coolint suppressors

(CB)

.-
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SURRY 2

I. Summary

Description Performance Outages

Location: Surry, Virginia Net Electrical Energy Total Nd. 'l

Docket No: 50-281 Generated (MWH): 611,521 Forced 0*

Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 775 Factor .(%): 9. 3 Total: 7,941 Hours, 90.7%
Commercial Operation: 5/1/73 Unit Capacity Factor (%) Forced 0 Hours, 0%-
Plant Age: 6. 8 Years (Using MDC): 9.0 Scheduled 7,941 Hours, 90.7%

Unit Capacity Factor '%)
(Using Design MWE); 8. 5

<

?
S,f II. Highlights
4,

Operation was uninterrupted until February 4 when the unit was shut down for refueling and replacement
of the steam generators. The unit was still shut down at the end of the year.



. . - - . . . . .

SURRY 2

DETAILS OF PfiuYT GUTAGES

* ** " Shutdown . System ComponentNo. Type Description Cause(1979)- (h) method involved involved
f

.

la) 2/4 1000* S Refueling; the unit remained C 1 Reactor Fuel
shut down for s/g. replacement (RC) elements

Ib) 2/4 6941* S Refueling; the unit remained B 4 Steam and Heat
(cont.) shut down for s/g replacement power con- exchangers

version (steam
(HB) genera tors)

!* Estimated.
,

h
e

,

. t
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THREE MILE ISLAND 1

I. -Summary ,

Description Performance Outages

Location: Middletown, Pa. Net Electrical Energy Total No. - 'l

Docket No: 50-289 Cenerated (MWH): 848,038 Forced 0

Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 776 Factor (%): 12.9 _ Total: 7,632 Hours | 87.1%
; Commercial Operation: 9/2/74 Unit Capacity Factor (%) . Forced 6,692 Hours, 76.4%

Plant Age: 5. 5 Years (Using MDC): 12.5 Scheduled 940 Hours, 10.7%'

Unit Capacity Factor (%)
(Using Design MWE): 11.8

:

5' II. Highlights
$

Operation was uninterrupted until the refueling outage was started Februsry 17.- Plant startup scheduled'

for March 28 was aborted due to the accident at TMI-2. Resumption of power generation was deferred .for an un-
.

determined period pending investigation of, and response to,- that accident. The unit remained shut down the
remainder of the year.

-

Y

-

1 s
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THREE MILE ISLAND 1

. DETAILS OF PLANT OUTAGES

*** "#" " Shutdown System Component
No . - Type Description Cause

(1979) (h) method involved. involved-

la) 2/17 940 S Refueling C 1 Reactor Fuel
(RC) elements'

Ib) 2/17 6692 l' The unit remained shut down for D 4 Steam and Instrumenta-

(cont.) investigation of possible safety- power con- . tion and
problems related to the TMI-2 version controls

accident '(HR)
,

%
=
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TIIREE MILE ISLAND 2

'

,

I. Summary

Description Performance * Outages

Location: Middletown, Pa. Net Electrical Energy
_

Total No. 5
Docket No: 50-320 Generated (MWH): 1,3'.8,113 Forced 4
Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 880 Factor (%): 33.6 Total: 3,185 Hours, 66.4%i

Commercial Operation: 12/30/78 Unit Capacity Factor (%) . Forced 3,172 Hourt, 66.1%
Plant Age: 1. 7 Years (Using MDC): 31.2 Scheduled 13 Hours,- 0. 3%

Unit Capacity Factor (%)
(Using Design MWE): 30.3

T
S$ II. Highlights
o

On January 15, a secondary system transient caused the rupture of both discharge piping bellows for an
atmosp'neric relief valve. Operation resumed on January 31 af ter repairs. Routine operation continued until
March 28 when a severe secondary primary system transient resulted in partial uncovering of the' core. The
incident was considered a general emergency. The plant was placed in cold shutdown, and analysis to determine.
long-term corrective action was initiated. On July 20, the NRC issued an order suspending authority to operate
the unit. At year-end, the unit remained shut. down indefinitely, with no decision yet made on future opera-
tion.

* Based on data through July 19. License was suspended effective July 20, 1979. Total hours in'the
period were 4799 h.

,

- - _ _ - - _ -



~. -. . . - -

THREE MILE ISLAND'2'

DETAILS OF PLANT OUTAGES

ae uration Shutdown System ComponentNo. Type Description Cause
(1979) (h) method involved involved

1) 1/2 12 F Repair hydraulic leak on GV-1 A 9 Steam and Valves
power con-
version
(HB)

2)- 1/14 413 F Repair leaking primary valves. A 1 Reactor Valves
During attempted startup the coolant
reactor tripped on low pres- (CB)-
sure, and outage continued

'E for replacement of the atmos-
uj pheric dump valve bellows

3) 2/10 13 S Repair turbine EHC leaks B: 1 Steam and Pipes,
power con - ' fittings

version

(HA)

4) 3/6 17 F' Turbine generator trip followed A 3 Instrumenta- ~Instrumenta-
by a reactor trip.from core tion and tion and
power imbalance controls controls

(IA)

5) 3/28 2730* F Feedpump, turbine, and a reactor A 3 Steam and Pumps
trip on high pressure resulted power ' con-
in partial uncovering of the v'ersion -
core. : Unit remaihs shut down (HH)-

pending investigations and
recovery actions

* Based on lata t' - - ah July 19. License was suspended effective July 20, 1979. Total hours in the
period were 4799 h.

. .
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TROJAN

I. Summary

Description Performance Outages

Location: Prescott, Oregon Net Electrical Energy
.

Total No. 10
| Docket No: 50-344 Cenerated (MWH): 5,266,720 Forced 6

Reactor Type: PWR Unit Availability Scheduled 4
Capacity (MWe-Net): 1,080 Factor (%): 58.1 Total: 3,671 Hours, 41.9%
Commercial Operation: 5/20/76 Uait Capacity Factor (%) Forced 102 Hoc s, 1.2%
Plant Age: 4. 0 Years (Using MDC): 55.7 Scheduled 3,569 Hours, 40.7%

Unit Capacity Factor (%)
(Using Design MWE): 53.2

?
S$. II. Highlights
w

There were two extensive outages during the year. One outage during May and June was for maintenance and
surveillance testing. A second outage, beginning October 12, was required by the NRC for inspection of pipe
hangers and restraints inside the containment. This outage lasted through the remainder of the year, with
reactor startup taking place on December 31 in preparation for power generation.

.



-

TROJAN

DETAILS OF PLANT OUTAGES

** "#8 I" Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

1) 5/26/78 32 S Completion of outage for. D 4 Other Other
(cont.) seismic qualification of control (control (control

building structure building) building)

2) 1/9 13 F Loss of_EHC power while working A 3 Steam and Mechanical
on the turbine generator thrust power con- function

bearing wear detector Eversion units'

(RA)-
,

i'- 3) 4/14 17 F Steam generator "A" tripped due A 3 Steam and Instrumen-
Dj to capacitor problems power con- 'tation and
** version- ' controls

(HB)

4) 4/14 2 P Steam generator "A" tripped due A 3 Steam and. Instrumen-

to capacitor problems power con- tation and
version controls

(HB).

Sa) 4/27 .608 S Maintenance, surveillance, and B 3 Engineered Pressure
containment leak rate testing safety vessels

features

(SA)

5b) 4/27 1000 S (Not needed because of excess H 4 ' Steam and N/A
(cont.) of hydro power) power con -

version
'(HA)

,
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TROJAN
,

DETAILS OF PLANT OUTAGES

** "#" "' u wn . System ComponentNo. Type Description Cause(1979) -(h) method involved involved

6) ~7/4 1 S Turbine generator control valve B 1 Steam and Valves
,

testing power con-
'

version

(RA)

7) 7/11 4 F Turbine generator underfre- A' 3 . Steam and' ' Relays
quency trip due to failure of power con-
underfrequency relay ~

(HA)
version

~

?'
.0% 8)' 9/5 63 F Turbine control valves inad- A 3 Steam and' Valves.
' "'

; 'vertentlyLcpened during main- power con-
tenance on.the E;iC system version.,

! and caused a safety.injec- (HA)
tion signal

9) 10/2 3 F Steam line "A" MSIV closed G 3 Auxiliary Pipes ,
accidentally when workmen- process fittings
. disturbed an air line to the (PA).
contro1' solenoid valve

10) 10/12 1928 S NRC required inspection of D 1 Engineered Stock.
hangers and restraints within safety suppressors
the containment features

(SF)'

,

v - -
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TURIEY POINT 3

I. Summary

Description Performance Outages

Location: Florida City, Florida Net Electrical Energy Total No. . 21
Docket No: 50-250 Generated (MW11): 2,874,917 Forced '14
Reactor Type: PWR Unit Availability Scheduled . 7

Capacity (MWe-Net): 666 Factor (%): 51.8* Total: 4,248 Hours, 48.5%*
Commercial Operation: 12/14/72 Unit Capacity Factor (%) - Forced 146 Hours, 1.7%
Plant Age: 7. 2 Years. (Using MDC): 49.3 Scheduled 4,102. Hours, 46.8%

Unit- Capacity Factor - (%)
(Using Design MWE): 47.4

Y
u$ II. Highlights
N

A refueling outage was'in effect from. January 1 to April 16. At the end of the year, the unit was again
in a refueling outage that began December 1. Except for problems with leaking steam generator tubes during
the first half of the year, operation was routine.

* Includes 24.5 h of reserve shutdown equal to 0.3% availability.
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TURFEY' POINT 3'

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

la) 1/1 2000* S . Refueling C 1 Reactor Fuel
(RC) elements

Ib) 1/1 528* S Outage was contiaued to repair B 4 Reactor. Pumps

(cont.) mechanical seals on coolant coolant
pumps (CB)

:2) 4/16 1 F Loss of turbine system oil A 3 Steam and Pumps
pressure power con-

i version

S{ (HA)

3) 4/16 5 F Balance generator exciter A 9 Steam'and . Generators
power con- (exciter)
version

(HA)

!"4) 4/16 8 F Balance generator. exciter. A 9 Steam and Generators
power con- (exciter) ,

version

(RA)

5) 4/17 14 F Balance generator exciter A 9- Steam and Generators
power con- (exciter)
version
(HA).

6) 4/19 85' F High temperature in generator A. 1 Steam and Generators
stator power con- (main

version generator)-
(RA)

* Estimated.

. < .

+ __
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TURKEY POINT 3

DETAILS OF PLANT OUTAGES"

Date Duration Shutdown System Component-
No. Type Description Cause

involved(1979) '(h) method involved 6

7) 4/29 3 F Unit was tripped by s/g level A 1 -Steam and Valves
protection system. Condensate power con-
pump discharge check valve was version
repaired (HH)

8) 5/4 3 F S/G repair A- 3 Steam and Heat
power con- exchangers
version (steam
(HB) generator)

us

.fS - 9) 5/25 167 S Perform safeguards surve' llance B 1 ' Engineered 'Instrumenta-i

tests safety tion and"'

feature s controls

(SF)

10) 6/17 344 S Reactor coolant pump seal B' 1 Reactor Pumps

repairs coolant
'

'(CB)

11) 7/1 5 F ' Unit was tripped by S/G 3A A 3 Steam and |Instrumenta-
level protection system during -power con- ' tion and
a transient condition version controls

(HH)

12). ;7/2 7 F Unit was tripped by S/G 3A- A 3 ' Steam and Instrumenta-

level protection system during. power con- tion and'

a transient condition . version controls

(HH)
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TURKEY POINT 3'

DETAILS OF PLANT OUTAGES

Shutdown System Component"" "## "
No. Type . Description Cause

(1979) (h) method involved involved-

13) 8/3 3 F Temporary loss of power to the A 3 Instrumenta- Instrumenta-

rod position indication system -tion and tion and
controls controls-

(ID)-

14) 8/8 128 S Repair severe packing leaks on B 1 Reactor . ' Valves

valves inside containment coolant
(CB).

i' 15) 9/2 45 S Precautionary measure against F 1 Electric Electrical

S! Hurricane David; outage extended ' power. conductors
to replace fittings (EA)''

16) 9/17 2 F Failed diaphragm in the low A 3 Steam and Instrumenta-

vacuum trip device power. con- tioO sad
version conteols-
(HC)

17) 9/17 6 F Failed diaphragm in the low ~A 1 Steam and Instrumenta-

vacuum trip device power con- tion and
version controls

(HC)

18) 9/24 2 F Unit tripped by reactor protec- G 3 Instrumenta- Instrumenta-

tion system during a periodic tion and tion and
surveillance test controls controls

(IA)

_ __



_

. TURKEY POINT 3
i

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component-No. Type . Desc ription Cause(1979) (h) method . involved' involved

19) 10/6 148~ S . Repair tube' leaks in moisture B- 1 Steam and Heat
separator reheater power con- exchanger

version '(MSR)
(HB)

20) 10/13 2 F Unit was tripped by S/G No'. 3C. A 3 Steam and. Instrumenta--
level protection system power con- tion and

version controls
(. HH).,

,

S?. .21) 12/1 742 S Refueling C ~1 Reactor. Fuel
*

"'

(RC)- elements,

i
.

I

- e
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TURKEY POINT 4

I. Summary

Description Performance Outages.

Location: Florida City, Florida Net Electrical Energy Total No.' 16
Docket No: 50-251 Generated (MWH): 3,845,291 Forced' 13.
Reactor Type: PWR | Unit Availability Scheduled 3
Capacity (MWe-Net): 666 Factor (%): 72.9* Total: 2,396 ilours, 27.3%*
Commercial Operation: 9/7/73 Unit Capacity Factor (%) Forced 384 Ilours, 4.4%
Plant Age: 6. 5 Years (Using MDC): 65.9 . Scheduled. 2,012 Hours, 22.9%

,

Unit Capacity Factor (%)'
(Using Design MWE): 63.3

?
S$ II. Highlights
w

The year began with the unit at reduced power to extend core life until the refueling outage that began
on April 5 and was completed June 21. There.were some problems with leaking steam generator tubes during the
first half -of the year, but otherwise operation during the year was routine.

* Includes 18.9 h of reserve shutdown equal to 0.2%. availability.

,

1
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TURKEY POINT 4

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System Component-
No. Type Description Cause

(1979) (h) method involved ' involved-

1) 3/9 48 S Perform safeguards surveillance . B 1 . Engineered Instrumenta-
,

tests safety tion and
features controls

(SF)

2) 3/17 1 F Unit was tripped by reactor pro- G 3 Instrumenta- Instrumenta-
tection system during tests when tion ar.d tion and'

the second of two-channels was controls controls

placed in test mode in error (IA)

El 3) 3/17 1 F Sudden closure of a turbine stop A 3 Steam and. Instrumenta-
#* valve caused by a malfunction- ' power con - tion and

of the turbine control system version controls

(RA).

4) 3/22 24 F Repair leaks on valves inside .A 2 . Reactor Valves
'

containment coolant

(CB)

Sa) 4/4 4 F Unit tripped due to system load M 3 Electric Electrical

conditions power . conductors
! (EA)

Sb) ,4/4 1866 S Refueling C 4 Reactor Fuel
,

(cont.) (RC). _ elements
,

,
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TURKEY POINT 4

DETAILS OF PLANT OLTTAGES

i

Date Duration Shutdown System ComponentNo. Type Description Cause(1979) (h) method- involved. involved

6) 6/24 4 F Loss of control signal to feed- A 2 Steam and Instrumenta-
water' control valve power con- tion and

version ' controls-

(HH)

7) 8/3 4 F Unit was - tripped due to spurious A 3 Instrumenta- Instrumenta-
signal from reactor: protection tion'and tion and
system controls controls

(IA)
D3*

hl 8) 8/5 9 F Turbine trip relatch device A 3 Steam and - Instrumenta->
"'

failed to reset - properly power con- tion and
version controls

-(HA),

' 9). 8/22 148 .F Excessive vibration of reactor A 2- Reactor Pumps
coolant pump shaft coolant

(CB)

10) 8/28 2 F' Unit tripped due to S/G 1evel A 3 Steam and Instrumenta-
power con- tion and
version controls
.(HH)

11) 9/2 19 S Precautionary measure due to' .H 1 ' Electric- -Electrical
Hurricane: David power - conductors,

(EA)

.
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TURKEY POINT ' 4

DETAILS OF PLANT OUTAGES"

** "#8 " u wn ystem Component.
No. Type Description Cause

(1979) (h) method involved- involved.

12) 11/12 2 F Loss of signal to feedwater A 3' Steam and Instrumenta-
control system yower con- tion and

version controls

(HH).

13) 11/24 79 S Repair feedwater p ,mp discharge ' B 1 Steam and Valves.
check valve power con-

version
(HH)

i'

S? - 14) 12/13 62 F Repair steam leak on S/G 4B A '1 Steam and Pipes,
"' steam flow sensing line that power con- fittings

ccold not txt isolated version

(HB) -

15) 12/15 1 F Repair generator disconnect A 9 Steam'and Circuit

switches power con- closers /.
version interrupters

(RA)

16) 12/19 122 F Unit-trip by reactor. protection A 3 Reactor Electrical

system due to . RCP' motor over- coolant conductors

current relay trip. Repaired (CB)
motor leads

_ _ - .= - _ -
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VERMONT YANKEE

I. Summary
,

.

Description Performance Outages

Location: -Vernon, Vermont Net Electrical Energy Total No. 5
Docket No: 50-271 Generated (MWH): 3,448,842 Forced 3

'

Reactor Type: BWR Unit Availability Scheduled 2
Capacity-(MWe-Net): 504 Factor (%): 82.1 Total: 1,565 Hours, 17.9%
Commercial Operation: 11/30/72 Unit Capacity Factor (%) Forced 115 Hours, 1.3%
Plant Age: 7. 3 Years (Using-MDC): 78.1 Scheduled 1,450 Hours, 16.6%

Unit Capacity Factor (%)
(Using Design MWE): 76.6

i

. ER II. Highlights
co

There were two refueling outages during 'the year - one from March 16 to ' April 3 and the -other' from Sep- ,

tember 22 to November 2. During the latter outage, abnormal wear _was observed on 8 x 8R-type ' fuel water rod
end plugs. .There were 6 months of uninterruoted operation; from May through July. operation'was: continuous.c

y -

'

i

s
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VERMONT YANKEE

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentType Description Cause(1979) (h) method involved involved

1) 3/16 421 S Refueling C 2 Reactor Fuel
(RC) elements

2) 8/9 88 F Repair bonnet leak in the "A" A 2 Reactor Valves
recirculating pump' discharge coolant
valve (CB)

3) 8/14 13 F Power spikes caused by insta- A .3' Reactor Instrumenta-
bilities in the electronic coolant . tion and

''? pressure regulator (CC)- controls
S!

i' ~ ") 4) 9/22 1029 S Refueling C 1 Reactor ' Fuel
(RC) elements

5) 11/19 14 F Inadvertent striking of a pro- C .3 Instrumenta- Instrumenta-
tection system instrument panel tion and tion and

controls controls'

(IA)

,
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YANKEE-ROWE

I. Summary

Description Performance Outages

Location: Rowe, Mass. Net Electrical Energy Total No. 5

Docket No: 50-29 Generated (MWH): 1,232,264 Forced 3
~

Reactor Type: Mut Unit Availability Scheduled 2

-Capacity (MWe-Net): 175 Factor (%): .
81.6 Total: 1,611 Hours, 18.4%

Commercial Operation: 7/61 Unit Capacity Factor (%) Forced L175 Hours, 2.0%
Plant Age: 19.1 Years (Using MDC): 80.4 Scheduled 1,436 Hours, 16.4%

Unit Capacity Factor (%)
..

(Using Design MWE): 80.4

Y
h$ II. Highlights

Aa outage from September 8 through November 5 was required to perform inspection in accordance with IE :

Bulletins 79-2, 79-13, and 70-17. During tL( outage, code defects were.found'in all four steam generator
-feedwater nozzle. welds. Operation was routine,the remainder of the year.- The unit generated power without
interruption from March '4 until the shutdown on September 8, the equivalent of 6 months. In addition, after

resuming operation on November 5, the unit operated continuously the remainder of the year.
;

,
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YANKEE-ROWE

DETAILS OF PLANT OUTAGES

** "#" " Shutdown System ComponentNo. Type Description Cause(1979) (h) mathod involved involved-

1) 1/22 10 F Turbine control valva oscilla- A 9 Steam and Valves
tion during low power power con-

version
(HB)

2) 2/24 33 S Repair turbine control valve ~ B 3 Steam and Valve
motor power con- operators

version

(HA)
?'
03 3) 2/25 80 -F Control rod No. 2 failed to move A 1 Reactor . Control rod
"' beyond 42" -(RB) drives

4) 3/1 85 F Control rod No. 2 stopped with- A 1 Reactot Control rod
drawal at 42" (RB) drives

Sa) 9/8 468 S Perform inspections of pipe and D 1 Engineered- Shock-
supports per I&E bulletins 79-2 safety suppressors
(pipe support base plate anchor features and
bolts), 79-13 (cracking in (SX) supports
feedwater piping), ar d 79-17

..

(pipe cracks in stagnant borated
water systems)

5b) 9/8 468* S Perform inspections per ' I&E D '4 Steam and. Pipes,
(cont.) bulletins '79-2, '79-13, & ,79-17 power con- | fittings

version

.(HH)

* Estimated

,
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YANKEE-ROWE

DETAILS OF PLANT OUTAGES'
,

* ## " Shutdwn System ComponentNo. Type Description Cause(1979) (h) method- . involved involved -

Sc) 9/8 467* S Perform inspections per. I&E .D 4 Engineered Pipes,
-(cont.) bulletins 79-2,.79-13, & 79-17 . safety fittings'

features
i (SX)' ;

*Es timated
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ZION 1

I. Summary

Description Performance Outages

Location: Zion, Illinois Net Electrical Energy Total No. 22
Docket No: 50-295 Generated (MWH): 5,537,168 Forced 21
Reactor Type: PWR Unit Availability Scheduled 1

Capacity (MWe-Net): 1,040 Factor (%): 68.1 Total: 2,790 Hours, 31.9%
Commercial Operation: 12/31/73 Unit Capacity Factor (%) Forced 1,689 Hours, 19.3%
Plant. Age: 6. 5 Years (Using MDC): 60.8 Scheduled 1,101' Hours, 12.6%

Unit Capacity Factor (%)
(Using Design MWE): 60.8

>

?
ro
gj . II. Highlights

Operation during the year was normal. Some problems were experienced with the feedvater system during the
first quarter, and on October 6 the unit was shut down .for refueling and feedwater nozzle repair in accordance
with IE. Bulletin 79-13. This outage lasted the remainder of the year, with resumption of operation scheduled
for January 1980.

|
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ZION 1

DETAILS OF PLANT OUTAGES1

Date Duration Shutdown System ComponentType Description Cause*

(1979) (h) method involved involved

1) 2/1 17 .F IB feedwater pump oscillations A 3 Steam and Pumps
power con-,

version
(HH)

2) 2/2 11 F High level in.the ID s/g A 3 Steam and' Instrumenta-
power con- tion and'

vLrsion .controis-

(HH)
os

b] 3) 3/2 18 F S/G level control problems A 3 Steam and Instrumenta-e

< power' con-- tion andD'

version controls

'(HH)

4) 3/5 11 F Feedwater pump problems A 3. Steam and Pumps
power con .
version

(HH)

5) 3/16 18 F Feedwater pump problems A 3 Steam and Pumps
power con-

' version
(HH)

;

6) 3/21 15 .F Spurious power _ range positive A 3 Instrumenta- Instrumenta-
rate trip tion and- ' tion and

controls . controls
(IA)

_
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ZION 1

DETAILS OF PLANT OUTAGES
, +

\ Date Duration Shutdown System Component-
No. Type Description Cause-

(1979) (h) method involved -involved
..

7) '3/22 4 .F S/G."C" high level A 3' Steam and Instrumenta-
power con tion'and-

version controls'

(HH)-

8) ~3/28 156 F Primary system coolant leaks A l' Reactor Pi pe s , _
>

coolant fittings

(CB)
,

i' 9) .4/26 15 F Low-low 11evel in S/G due to A 3 Steam and- -Pumps-

03 loss of IB FW pump . power. con .
'

- 'd versionL

(HH) i

; -10). 4/27 7 _F During startup ' reactor tripped G 3 Steam and Instrumenta-
. on low level id, coincidence with1 power con- tion and

feedwater flow / steam flow mis- version ~ controls
,

i
match :(HH)'-

11). 4/27 4 -F ' Turbine. trip (EHC problems) A 3 Steam and Mechanical - .

''
power con - function'

' version- units
.

(HA)-
1

12) 5/23' 26 F Safety injection and reactor ~ G '3 . Engineered: LInstrumenta-

| trip occurred during surveil- saf(ty tion and

lance testing due to spurious ~ features controls

signal ;(SF)[
-

<
-

,

4

2
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ZION 1

DETAILS' 0F -PLANT OUTAGES ..

Date Dura tion Shutdown System Component
No. Type Description Cause

(1979) (h) method ' involved involved-

13) 6/8 206 F Spurious safety injection G 3 Engineered Instrumenta -

signal caused by a water hammer safety tion and
features controls

(SF)

14) 6/23 3 F Repair exciter bearing A 1 Steam and Generators
power con- (exciter)
version
CdA)

i'
{| 15) 6/23 4 F Repair exciter bearing A 1 Steam and Generators-

power con- (exciter)
version
-(HA)

16) 6/24 90 F Repair exciter bearing A 1 Steam and- Generators
power con- ~(exciter)
version

. (HA) -

17)- 8/17 ~ 24 F Severe lightning .H 3- Electric Electrical
power conductors
(EA)

18) 8/26 .28 F ' Repair minor secondary steam A 1 Steam and ~ Pipes,

leaks in containment power con- fittings
version

(HA)'

.

, _ __
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ZION'l

. DETAILS OF PLANT OUTAGES
!

l
'

' Duration Shutdown System Component-Date Type Description Cause*

(1979) (h) method involved involved

19) 8/31- 26 F Power supply failure in rod A -3 Reactor Control rod
control system (RB) drives

20) 9/25 26 F Printer circuit card failure A~ 3. Reactor Control rod
for control rods (RB) drives

21) 10/6 1101 S Refueling- C 1. Reactor -.uel
*

. (RC)' elements

i' 22) 11/21 980 F Feedwater nozzle repair per NRC D 9 Steam and . Pipes,
C$ bulletin power con- fittings

- "' version
(HH)

4

,

4
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ZION 2'

,

I. Summary - |

Description Performance ~ Outages

Location: Zion,: Illinois Net nicctrical Energy Total No. 16 '

Docket No: 50-304 Cenerated (MWH): 4,759,996 Forced 15
Reactor Type: PWR Unit Availability. Scheduled 1

Capacity (MWe-Net): 1,040 Factor. (%): 67.2 Total:- 2,874 Hours, 32.8%
Commercial Operation: 9/17/74 Unit' Capacity Factor (%)' Forced 1,920 Hours, 21.9%'

i . Plant Age: 6. 0 Years. (Using MDC): '52.2 . Scheduled 954 Hours, 10.9%
Unit Capacity Factor (%)

(Using Design MWEit 52.2

So
.

o$ II. Highlights
-

The unit experienced a refueling outage from March 9 through Ma'rch 17. A' major. outage was initiated on
October 27.for inspection and repair of feedwater nozzles in accordance with IE Bulletin 79-13. This outage

was in effect for the remainder of the year, with resumption of operatior.. scheduled efor January 1980. ,

/ 4

1

7

,

.



' ZION 2

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System ComponentNo. Type Description Cause
"(1979) (b) method involved involved

1) 2/9 106 F High s/g conductivity A 1 Steam'and Demineral-
power con- izers
version
(HG)

2) 2/14 20 F Feedwater pump problems A 2 Steam and Pumps-
power con-
version

(HH)
?'
S! 3) 2/15 5 F Generator reverse power trip A 3 Steam and Mechanical
"* occurring when the EHC initial power con- function

talve. position d'd not auto- version units
natically open the turbine (HA)
g.avernor valves as the genera-
tor aas synchronized with the
system 't

4) 3/4 19 F Repair pressurizer level A 1 Reactor Instrumenta-
channels coolant tion and

(CB) controls

5) 3/9 954 S Refusiir.g C 1 Reactor' Fuel
(RC) elements

6) 4/19 17 F Reverse power due to a pressure A 3 ~ Steam and Instrumenta-
sensor mismatch power con- tion and

version controls
(HH)

_ . _
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ZION 2

DETAILS OF PLANT OUTAGES

ate uration Shutdown System Component
No. Type Description Cause

(1979) (h) method involved involved

;

7) 5/8 9 F Low level in 2A s/g in coin- A 3 Steam and Pumps

cidence with steam flow / feed power con-

flow mismatch due to a loss version
at.P.he 2B main feedwater pump (HH)

8) 5/13 20 F Break 3r latching mechanism was G 3 Electric Circuit

bent and holding latch would power closers /
not clear. While attempting (EB) interrupters

to rack out the breaker a trip

y' occurred

c$u) 9) 7/24 14 F A reactor / turbine trip occurred G 3 Steam and Instrumenta-

while returning the 2C feedwater power con- tion and'

pump to operation version conttols

(HH)

10) 8/17 17 F Severe lightning H 3 Electric Electrical-
i

power conductors
(EA).

11) 8/18 3 F Feedwater flow control and A 3 iteam and Instrumenta-

steam generator level problems power con- -tion and

during startup version ~ controls
(HH)

12) 9/12 30 F DC bus interlock key improperly G 3 ' Electric Circuit

removed power closers /
(ED) interrupters
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ZION 2-'

DETAILS OF PLANT OUTAGES

Date Duration Shutdown System- Component
No. Type Description Cause

(1979) (h) method ' involved involved
-

'13) 9/13 1 F Generator trip from reverse. A 3 Steam and Generator

power during startup power - con- (main'.,

version ' generator)
(HA)

14) 10/9. 48 F Turbine / generator trip - cause A- 3 Steam and Instrumenta-

unkncwn power con- - tion and
version . controls
, HA)(

?'
Sj 15) 10/14 26 F Trip during shutdown-to repair A' 3 Steam and Heat
d* condenser vacuum leak. power con-~ exchangers 4

version (condenser)
(HC)

16) 10/27 1585 'F Inspect feedwater nozzles per. D 1 Steam and Pi pe s ,"

NRC bulletin power con- fittings
,

. version-
(HH)

;

:
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Appendix C

ABNORMAL OCCURRENCE 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. 10950-52,- 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, li-
censed facilities or material.

Examples of the types of events that are evaluated in detail using
these criteria are:

For 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 rems or more of radiation; or exposure of the feet, ankles,
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.
j 2. An exposure to an individual in an unrestricted area such that the
| wholt-body dose received exceeds 0.5 rem 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 20s403(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 millirems per hour three feet from the
surface o: 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-

cumstana.es that substantial hazard may result to persons in unre-
! stricted areas.

6. A substantiated case of actual or attempted theft or diversion of
| licensed 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 re-
! lative to normally expected performance and which is judged to be

caused by thef t or diversion er by substantial breakdown of the ac-
'

countability system.

!

J
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,

8.' Toy substantiated breakdown of . physical security or material control'
(i.e., access control,~ containment, or accountability systems) that

"

significantly weakens the protection against thef t, diversion,1 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 import-
ance), recurring incidents, and. incidents with implications for
similar. facilities (generic. incidents) which create major safety

.

concern.
]-
k

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-4

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
,

j. 100 guidelines could result' from.a postulated transient or accident-
} (e.g., loss of emergency core-cooling system, loss of control rod

system).L
.

4. ' Discovery of a major condition not specifically considered in the |,

Safety Analysis Report or Technical Specification that requires im- |

mediate remedial action. |4

5. Personnel error or procedural- deficiencies which result iniloss of
,

. plant capability to perform essential safety functions such that a ;.

potential release of radioactivity in excess of 10 CFR Part 100i

guidelines could result from a postulated transient or accident
'

'

(e.g. ,' loss of emergency core-cooling system, loss 'f control rod

.

system). +

For Fuel Cycle Licensees

I

..

t

; 1. A safety limit of license Technical Specifications is exceeded and ?

a plant ehutdown is required [10 CFR Part 50.36(c)]. :
2. A major condition not specifically considered in the Safety Analysis'

,

; Report or Technical Specifications that requires immediate remedial .

1 action.
3. An event which seriously compromises the ability of a confinement ;

system to perform its designated function.. !

-

,

!

r
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