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; REVIEW OF TEE OPERATING IISTOE! 0F |

| OTSTER CREE TEROUGE 1981 |
| ;

I IIRCUTIVE SU3BIARY !
i i

! l
| The Systematie Evsination program Bransk of the Noelear Rossistory !

! i

Commission (NBC) is esadsstias the Systematie Evaluation program (SEP) for {
the purpose of determistas the safety margias of the design and operation

. ,

of ter of the older operating commeretal aselear power plaats la the i
1 !

!, United States. These tea plaats are being reevaluated la terms of present j
{ lec 11eessing regstrements and reestatiesh. Thus, the SD is intendedt

1. to establish desumentaties that shows how these ten plaats compare {
!

with earrent aseeptanee eriteria and guidelines on signitisant saf ety |

isones and to provide a teshsteal rationale for aseeptable departares f,

I
f rom these ersteria and guidelines, o

2. to provide the wanabi11ty for making integrated and balanced deel-
!

siens with respect to say required beektitting, and

3. to provide for the early identificaties and resolution of any potes-
Itial saf ety deficioney.

The 89 evaluates speelfie safety toples based on na lategrated review of f
the overall ab(11ty of a plant to reopend to sortais design-basis events

!aelsding sermal operaties, transients, and poststated assidents. !

As part of the SD, the NRC sentreeted with the Oak Ridge Natiemal i
*

Laboratory to perform operettas history reviews. These reviews are tended I,
e ,

to esement the SD's safety topio review and to aid in the determinaties ,

of priorities for regstred beektitting during the integrated assessment..

'I

iBaek review inelsdes selleetles and evateatten of evattability and espee- |
*

(ity f asters, forced shutdevas, forced power redsetions, reportable events,
|

.
i

entitessental events, and radiologiest release events. !>

I'

|

I
, ,
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This summary presents the restits from the review of the operating

esperienee of the Oyster Creek Nuclear Power Plant, which is a General-

Electrie-designed boillas-water reactor, owned and operated by Generet

Publie Utilities. The plaat is toested at Toes River, New Jersey, adj a-

eest to the Oyster Creek islet of Barnegat Bay on the Atlantio Oceas. The

resetor has a licensed thermal power of 1930 MW(t) and a design electrio .

rating of 630 MW(e). Oyster Creek achieved initial ortticality on May 3,
''

1969, and began commercial operation on December 23, 1949.

From 1970 through 1981, the reactor availability f actor at Oyster

Creek averaged 74.49 and the unit capacity factor everaged 61.49, both of

whiek were above average for commercial nuotear power plaats. Startup

tests reduced the values in 1949, but the availability and espasity fao-

tors remained high from 1970 through 1979. The figures for 1980 and 1981

'

were law because of estended refseling and asiatemence estages. During

these shutdowns, Oyster Creek performed the 10-year code hydrostatie test

; on the remotor vessel and ecolant piping and a nde TMI modifications.

The operattag history review focused om data evaluation wktsh was

divided into two sessents: (1) ovaination of forced shutdowns and power

redsettons and (2) evaluation of reportable events. Design basis events

(DGEs), which are defined is the NRC's Standard Review Plan,* are f ailures
,

that taltiste system transients and nkallenge engineered safety features.

In the forced shutdown sad power reduction sessent, the review identified .

! DBEs and ressering events that might ladicate a potential operating con-

eers. In the reportable ersat segment which included environmental events

and radiological release events, the review identified significant events

and reestring events that might indleate a potentist operating concern.

s
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Significant events were either DBEs or events with a loss of engineered

saf ety function.

Forend Shutdovan and Power Reductions

Of the 203 forced shutdowns and power reductions be tween 1969 and

1981 at Oyster Creek $$ were DBEs of one of the following ten types:

1. turbine trip (15).
*

2. loss of normal feedwater (9),
.

3. recirculation pomp trip (9),

4. loss of condenser vaonen (7),

l
i 5. Anadvertent closure of main stems isolation valve (MSIV) (5),
!

! 6. pressure regulator f ailure resulting in decreased steam flow (3),
1

7. decreased feedwater teeperature (2),

| 8. pressure regulator f ailure resulting in increased stear flow (2),

9. Anadvertent opening of turbine valve (2), and

10. loss of esternal load (1) .
! The f requency of occorrence of each type of DBE is consistent with the

esperiense of other plants. In all but one event, the engineered saf etyi

l

features worked properly and brossht the unit to a saf e shutdown condi-

tion.

The one event where engineered safety features f ailed to work prop-,

erly occurred on May 2,1979, when multiple f ailures resulted in a signit-
* isant redsstion in rea6 tor coolant water inventory to the triple-low

level. A testing error during routine surveillance caused a resotor and

turbine trip. When power was lost dse to the generator trip, the station,

loeds attempted a transfer to offsite power sonroes. However, one startup

transformer was out of servloe, and no power was available to two of the

t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - . ._
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; three feedwater pumps. The third feedwater pump tripped on low sustion

f preessee and lef t the reseter withest feedwater flee. Operators elesed

|
t,. . e t. e.. rve reset. e.ei..t a.d plee.d t,. isolatie. ee.d..s.rs

t in service to reeve the latest heat. Bewever, beessee of a preeedarat j

|

| error, the isolaties sendessers f ailed to estamatiestly remove the heat, !
!

|and the water tevet deeressed to the triple-lev point. At that point, the .

) operators were able to sense 117 mesipsiste the asetaties sondensers and [
*

bring the esit to eeld shstdows. This event was reported to Congress as
i ;

f{ an abeermal eesseresse.8
a i
i k*

'

] Raamatakia Emanta t

I !
1

j In the reportable event segment of the operettag history review of
1

: Oyster Creek, 494 events were reviewed. The trend for the amber of re- p

) '

{ portable event reports sabeitted by Oyster Creek is generally upward with ;,
1

| peak years of 1974,1980, and 1981, with (S 75, sad 72 event s, respes-
1 !

tively. The sesses of reportable events have been primarily takerent '

i

,

egetpoest f allares, which eestribsted dM et all reported events. Numas,

error (lasinding adotaistrative, design, fabricaties, lasts 11ation, mais- f
I

i

) temasse, and operater error) eessed 3M of the reported events. Other |

| *

eesses, eseh as adverse enviressental senditions, were reopensible for the

renaistag 29. There is se apparent trend la the senses of reported

events. l
,

of the 494 reported events,17 are seasidered sissifissatt r

!i

I e less of seatsissent integrity (10),

e deeressed reseter eeelaat investery (3),
.

!4|
i

| e less of seatatament spray espability (1), [

e reactivity aseesty daring startsp (1), f
: r

I'

1 |
1 <

!

!
!

I i
- - __
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s

o loss of ossite emergesey power coiseident with the loss of of fsite
|

power (1).
!

o bleeked emppression shamber vessem breaker valves (1). |

The maj or contributor to the significant event types was human error.|

1

( which sensed 15 of the 17 sissificant events. The remaining events were

eassed by equipment f ailures (vstve f atistes) and osomered early in Oyster
i t

! Creek's operating history. Sisee 1976, the frequemer at which sissifienst

l
'' events have ossacred has steadily inerossed. This ineressed rate of ee-

| *

estresse is directly related to the ineressed frequency of contaissent -

integrity violations. Disregarding the loss of contalement integrity

events, there is no apparent trend in the rate of oscarremes of signifi- ;
1

esat events.

Only one loss of sostainment event osearred prior to 1976. In 1972
;

the resetor building vest dampers f ailed to close beessee of a destas |

error in the sostrol logie. Between 1976 and 1931, an additional mine !

sostainment integrity losses ce ssered. Seven of these were doe to both
i

doors of airlooks being opened sineltaneously. Is the rematains two
|

events, the pistos rod la a reestor building isolation valve broke while |
!

| the valve was open and a torse semple velve was lef t opes. Neman error !
L

was reopensible for nine of the ten lossee of ecstainment integrity. (
!

SA11111aa_ItstLa
i I

i

| The following sin types of reescring events were noted dating the two |
*

segments of operating history reviewt |,

| ,

1. MSIV f ailures, '

l 2. vsenen ' resher valve f ailures,

l
! 3. resetor vessel eraake, |

| i

i

*
,
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4. een.es.e , imho loans.

S. 1ess of sostatament integrity, and
r

4. estdated or insuffleient precedsres. .

'

!

A11 but two of these event types were identified by Oyster Creek, and cor- f

j voettve meassres were modertaken. The two event types that continued to

reese were the less of eestatement integrity (discussed previously) and f
'

.

!
entdated er inestfietost precedsres. I

(: .

5etween 1969 sad 1974, Oyster Creek esperienced a variety of recur- |

ring seehanteel problems with the M81Ts, inalsding best valve stems, pask-
A ing leaks. and stishing pilot velves. Each probles was sorrested by pro-

I per ogstyneet modificaties.
I

;
-

i A variety of problems aise eessered with the torse-to-resetor- |
t

.

bailding and torse-to-drywell vesse breaker valves. The large st oomtrib- !

| I
; stor to these valve f atistes was a design error involving the see of a ;
a

'

teflen bushing in whiek the valve hinge pins rotate. The teflom esperi-
t

j eased as apparent " growing" sharesteristie. In 1p7(, the teflos bushings j
'

I
t were replaced with siehel-plated bromas bushlags. Sisee this replacement. !
!

the busking f a!!stes have act reestred. I
r

) Rosator vessel eracks were acted three times throughout the history ;

i '

| of Oyster Creek. Of the total 137 stub tubes,123 were fossd ersehed dar- ,

,

i i

i las the lattial hydrostatie teettaa la 1947. These natorial flaws re- [
l L
'

esited f rom a number of fabricaties and welding pechless complicated by a |
+

eorrosive envireement daring shippias and cleasing. As estensive repair

program laelsded grinding of surf ace defeats, overlaying esposed stub tabe,

smef aces with weld metal etadding, and a coepiste rework of field welde i

! and sie, weide. ra l,74, an in-service ins,eeiion ,evesi.d ersching in
|
t

(

| i
'

i
!

!
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l

| remotor head eladding. Bewever, no eracks propagated into the reestor

vessel base material. Later la 197d, a man 11 leak was noted in a field

weld betwesa the in-core hossing and the vessel lower head. Stase repair.
;
' se further ersektse has been noted.

Condenser tube leanage problems began la 1p70. Through 1975, reest-

ring power redsstions were necessary to repair or ping leaking tubes.
I .

| Durias a shstdows la the first part of 1p76, sondensers were retsbed using

welded titanium tablag. With the eseeption of a limited number of vibra-
.

tion-indseed tube f ailures, these titanium tsbos have f asetioned sa tisf ac-

torfly.

Outdated or inestfisiest procedsres sessed or at least soeplicated 24
I

of the reported events at Oyster Creek. The number of events averaged one

per year be tween 1971 and 1977. The average ineressed to four per year

be tween 1978 and 1981. Fest of the events be tween 1978 and 1981 were sig-

altisant events. The lack of proper provedstal guidense for startup mader

peak sesos conditions directly led to oestrol rod misoperation and high

reestivity .teram on December 14. 1978. Outdated procedores sensed the

loss of the teolation condenser rystem daring the triple-low vessel level

event en May 2,1F79, described previessly. On Jase 13. 1979 both doors

of a persessel penetration were lef t open besasse procedsres f ailed to

state the serrest nothod for seesting the doors. lassifleiest procedsresa

led to the destaration of loss of containment spray rystem on July 16
.

1980, when both isolation doors to the containment spray pump soepartments

| were left opea.

|

4
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Camainaiana

For this analysis of the operating history at Oyster Creek. 203 shut-

downs and power redsstions were reviewed, along with 494 reportable events

and other missellaneous documentation coneersias the operation of the

Oyster Creek Nuelear Power Plant. The objective was to ladicate those

areas of plant operation that have compromised plant safety. This review
,

identified one sisaffisant cha11 ease to plant saf ety and two problems that
'should be of contissed concers. *

The most serious oka11 ease to plaat safety occurred on May 2.1979.

when the loss of feedvater and subsequent loss of the isolation condensers

resalted la a redsstion in remotor coolant to the triple-low level. Plant

persosset roasted properly to restore saf e acaditions sad bring the ress-

ter to sold shutdows.

The two areas of operatica that should be of contiased concera are .

the losses of scatainment lategrity and the ostdated or taadequate pro-

sedsres. Both of these event types have recurred throughost Oyster

Creek's operating history, sad both have ocostred more frequently at. fig

the past f ew years.

Rafaramaan

1. Neelear Reestatory Commission, " Accident Analysis for the Review of *
-

Safety Analysis Reports for Neelear Power F1sats," Chap.13 of
.

Jgandard Keview Plan, NUR80-0800 (Jety 1981) .

2. Neelear Rossistory Comminston, #eport to Congress on Abnorma! Occur.

rendes, Apri! /une IPfJs NUREG-0090, Vol. 2 No. 2 (November 1979),

pp. 1-4.
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.

A review of the operating esperiones of the Oyster Creek
i

aselear power plant from initial stiticality throssh if>S1 was |,

performed by the staff of the Nuclear Saf ety Information Center

for the Noelear Ross1 story Ceemissies's Systematie Evaluation

Fregram (SD). Under the SD, the safety marglas of the design !

and operation of tes of the older operating commercial aselear
l

power plaats is the United States are being reevalsated. !

he review of the operating esperienee for Oyster Creek i

insladed data sollecties and evalsaties of availability and on-

'posity factors, forced shutdowns, power redsettons reportable

events (reportable seestresses,11eessee event reports, etc.), |
)

and envitessental seasiderations. As well, the review method- [
t

ology and precedsres as seed is the review and evaluaties are |

disesseed. Data and informaties sellected for forced sketeewse.
*

power redsstions, and reportable events are presented in Appesr-

d ise s.
.

!

*0ak Ridge Natiemal Laboratory, Oak Ridge, Tessessee. ;

tJSF Asseeistes, Ise., Iserville, Tessessee.

i

!
l

|
!

|

. - - _ _ _ _
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1. SCOPE OF REVIEW

|.

The assessment of the operatias espericase review for Oyster Creek |

!

covered the time from fattini eriticality through 1981. The da ta colleo-

tion and evalsation ineladed the following aspeets of operatioat avail-

ability and espeesty factors. forced skatdowns and pever reductions. re-
,

.

portable events events of erritommental importanee and radioactivity

releases, and evaluation of the operating esperience in total. Tables a t .

|the end of Chap.1 show the codes assigned to operational aspects of r

forced shatdowns. power reductions, and reportable events. These code s ;

4

are used la the reporting of data collected during the review of operating '

|

espertense.;
,

t
1.1 Avaitaht11tv and cannett,Faetora

! Both remotor and unit availability f actors were sospiled for all I

years. Starting with 1974. the sait capacity f actors using the design

electrical rating (DER) in set negawatts (electrie) and the assimum de-

pendable capacity (MDC) in met negawatts (electris) were compiled as well.

Data for the especity f actors were not available from earlier years. |

The two availability sad two capselty footors are deflued as follows:

1. resator avaliability = .,

hours reestor aritical + remator reserve shutdown hours
* *period hours .

I

i 2. satt availab(11ty =

hours generator on time + sait reserve shstdown hours
* *period hours

|
l

l

!
|

|

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ .
-
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l

.

net electrieal energy generated
( 3. mait espasity (DER) = * *period hours a DER not

met electrical energy generated
4. mait espacity (MDC) = * *period hours a MDC net

Reserve shutdown hours are the noosats of time the resetor is not eritical

or the sait is shutdown for adaimistrative or other similar reasons when

i operation sould have been contiated.
'

|
:

1.2 Raview of Formed Shatdowns and power Radaations
,

Forced shutdowns and power reductions were reviewed, and data were
i

,

sollected on each insident. Seheduled shutdowns for refseling and main-

temasse were not ineladed in the review. Nowever, if a utility had a re-

feelias estage seheduled, the plant espericased a shutdown as a result of
,

!

sa abnormal event prior to the scheduled refuellas, the att11ty reported

that the refseling was belas reseheduled to coincide with the entreat,

|

shutdown, and the stility reported the easse of the skatdown as refseling,

them this shutdown was considered as forced. Daly that portion of the

estage time consersed with the absornal event, not the refseling time, was

insladed la the compliations.
|

The power redsstions were included to provide information and details
,

that may have been assostated with a previous or ambeetseat shutdown. The i
!

power redsstions are laeluded la the proper ehronolosteal settense with !

*

1 I' the shutdowns in the data tables for the forced shutdowns and power redse- '

.

tions (see Appendise s) .

The followlas data were sospiled aassally for the forces shutdowns !

and power redsstionst
;

i

i

l

t

!

_ _ _ _ . _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ . _
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,

1. date of occurrence,

2. duration (hoses),
.

3. power level (percent),

4. actation of whether the shutdowns were also reportable events (e.g.,

a licensee event report (LER) or abnormal occurrenos report (AOR)),

S. summary description of events assoaisted with the forced shutdown or .
,

3

power redsstion.

6. osase of shutdown (Table 1.1),
"

7. method of shutdows (Table 1.1),

8. system taken f rom NUREG-0161 (Ref.1) that was directly involved with

the shutdows or power redsstion (Table 1.2),

9. ooeponent directly involved with the shutdown or power reduction
)

(Table 1.3), and

10. categorisation of the shutdown or power reduction.

Each shutdown or power redaction was placed la one of two sets of signif-
!

icanoe ostegories. The shutdowns and power reductions were first evain-

ated against oriteria for DBEs as described in Chap.15 of the Standard
.

Review Ptan.s If the shutdown or power reduction could not be estegorized

as a design-basis initiating event, then it was placed in one of a series

of Nselear $sfory Information Center (NSIC) estegories. For further dis-
.

osasions of the two sets of signitionnee estegories, use of the categor-

los, sad a listing of thos, see Soot. 3.1.
, .

The listings for the cause, shutdown method, system f avolved, and

component f avolved along with their respective codes are those used la the

NURED-0020 seriess (" Grey Books") ou shut down s. Note tant the information
I

i
,

f

.

- _ - _ _ - _ _ _ _ - _ - - _ _ _ _
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'

listed mader the " System involved" coluan in the data tables in the appen-

dizes indicates (1) a general classification of systems (fully written

out) and (2) a specific system, which is coded with two letters, within

the general classification.

1.3 Review of Ranorenhia E,enen

The operating events as reported in LERs and LER predecessors [e.g.,.

AORs, saussal event reports, reportable oscarrences (R0s)} were reviewed.
*

These types of reportable events were retrieved from the NSIC computer

f il e . Approximately six years ago, operating esperience information for

operating nuclear power plaats was input to the NSIC file for the period

of time before LERs was reviewed. Any documents that contained LER-type

information (such as equipment f ailures or abnormal events) were coded or

inderad so that they could be retrieved in the same manner as an LER.

Primarily, this involved various types of operating reports and general

correspondence for the late 1960s and early 1970s.

The following information was recorded for each reportable event

reviewed:

1. LER number or other means of identification of report type,
' 2. NSIC assession number (a saique identification number assigned to

each dosament entered into the NSIC eomputer file),
.

3. date of the event,

4. date of the report or letter transmitting the event description.,

S. status of the plaat at the time of the ocearrence (Table 1.4),

6. system involved with the reportable event (Table 1.2), !

e

beh-__________________..__.____________________._____________-__________..--____..___.__________.-_..__.-..__..._____.___..m
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7. type of equipment involved with the reportable event (Table 1.5) ,

8. type of instrument involved with the reportable event (Table 1.5),

9. status of the component (equipment) at the time of the occurrence

(Table 1.4),

i
10. abnormal condition associated with the reportable event (e.g., ,

corrosion, vibration, leak) (Table 1.6),
,

'

11. cause of the reportable event (Table 1.4), and

12. significance of the reportable event. -

As a step in the evaluation process, each reportable event was screened

using the criteria further discussed in Sect. 3 .2.
.

Note that in the tables of reportable events in Appendix A for Oyster

Creek, comments and/or details on the events were included.

1.4 Events of Environmental Innortance and
Releases of Radiometivity

,

a

Any significant or recurrine environmental problems were summarized
,

!,
, based on the review of forced shutdowns, power reductions, reportable

.

{
events (environmental LERs), and operating reports. Routine radioactivity r

releases were tabulated as well, and releases where limits were exceeded f
fwere reviewed and are discussed in Sect. 4.5.1.5. |
t

1.5 Evaination of Onoratine Ernerience "
|

|
| |

The operating history of the plants was evaluated based on a review f,

| |
that involved screening, ca tegoriz ing, and compiling data. Judgments and i

! !
i :
'

!

! '

I i
!

I

l
.

i

I

!
!

i

. . - . . . . - , , . - . . . - . = - - . - -. - --
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conclusions were made regarding saf ety problems, operations, trends (re-

curring problems), or potential saf ety concerns. Events were analyzed to

determine their saf ety significance from the information provided through

the various operating reports and the review process. The final saf ety

t analysis reports provided specific plant and equipment details when

necessary.
.

G

+

i

I
.

.

.

-...g -- -- --,, - , - - - --y,, , , , - , .-, e. ,-n-----nv,m, ,,,me - . , , - - ,._e.-n-,- , ., ... , . ,, , --,n.,e-
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Table 1.1. Codes and causes of forced .

shutdown or power reduction and
methods of shutdown

causes

A Equipment failure

B Maintenance or testing
C Refueling

,

D Regulatory restriction

E Operator training and license exams
.

.F Administra tive
0 Operational error

H Other

Methods

1 Manual
2 Manual scrsa
3 Automatic scram
4 Continua tion
5 Load reduction

I
9 Other

.

f

!

. - -. -.
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Table 1.2. Codes and systems involved with the forced
shutdown, power reduction, or reportable event

j
f

System Code

Reactor RI

Reactor vessel internals RA
Reactivity control systems RB

Reactor core RC

Reactor coolant and connected systems CI-

Reactor vessels and appartenances CA
Coolant recirculation systems and controls CB

Main s, team systems and controls CC-

Main steam isolation systems and controls CD
Reactor core isolation cooling systems and controls CE,

Residual heat removal systems and controls CF
Reactor coolant cleanup systems and controls OG
Feedwater rystes s and controls CH
Reactor coolant pressure boundary leakage detection systems CI
Other coolant subsystems and their controls CI

Engineered safety features SI
Reactor containment sy st em s SA
Containment heat removal systems and controls SB

Containment air purification and cleanup systems and controls SC
Containment isolation systems and controls SD
Containment combustible control systems and controls SE
Emergency core cooling systems and controls SF

Core reflooding system SF-A,

"

Low-pressure safety injection system and controls SF-B
High-pressure safety inj ection system and controls SF-C
Core spray rystem and controls SF-D

Control room habitability systems and controls SG
Other engineered saf ety festure systems and their controls SE

Containment parse system and controls SB-A |Containment spray system and controls SE-B 1

Anziliary feedwater system and controls SH-C !
Standby gas treatment systems and controls SH-D |.

|

Instrumentation and controls II

Reactor trip systems IA.

*

Engineered safer- feature instrument systems IB
<

Systems required for saf e shutdown IC
Safety-related display instrumentation ID
Other instrument systems required for saf ety IE
Other instrument systems not required for safety IF

Electric power systems EI'

Off site power systems and controls EA
AC onsite power systems and controls EB
DC onsite power systems and controls EC
Onsite power systems and controls (composite ac and de) ED
Emergency generator systems and controls EE
Emergency lighting systems and controls EF
Other electric power systems and controls EG

_ . _ - - _ _ - - _ - _ . - - ._. - - - - - - _ - - - - - _ - - - - - -l
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Table 1.2 (continued)

. _.

System Code

Fuel storage and handling systems FI

New fuel storage f acilities FA
Spent-fuel storage f acilities FB
Spent-fuel pool cooling and cleanup systems and controls FC |
Fuel handling systems FD j

Anzi11ary water systems WI,

Station service water systems and controls WA
Cooling systems for reactor anziliaries and controls WB .

Domineralized water makeup systems and controls WC
Potable and sanitary water rystems and controls FD
Ultimate heat sink facilities WE
Condensate storage f acilities WF
Other anziliary water rystems and controls WG

Anziliary process systems PI

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 anziliary process systems and controls PE

Other anziliary systems AI

Air conditioning, heating, cooling, and ventilation systems AA
and controls

Fire protection systems and controls AB
Communication systems AC
Other anziliary systems and controls AD

Steam and power conversion systems HI

Tnzbine-sererators and controls HA
Main steam supply systems and controls (other than CC) HB
Main condenser rystems and controls HC

,,Turbine gland sealing systems and controls HD
Tarbine bypass systems and controls HE
Circulating water erstems and controls HF i
Condensate cleanny systems and controls BG |

-

Condensate and f eedwater systems and controls (other than CH) HH
Steam generator blowdown systems and controls HI
Other features of steam and power conversion systems (not H7

included elsewhere)
Radioactive waste management systems MI

Liquid radioactive waste management sy s t em s !!A
Gaseous radioactive waste management systems MB
Process and ef fluent radiological nonitoring systems '4C
Solid radioactive easte management sy st em s MD

1
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Table 1.2 (continued) .

1

Sy: tem Code

Radiation protection systems BI
,

Area monitoring systems BA
Airborne radioactivity monitoring systems BB
Other II
Not applicable ZZ

-

,

1

e

r

'

i
1

.+ ,

S

h

|

.

4

0

:
1
'
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Table 1.3. Components involved with the .

forced shutdown or power reduction

Component type Including
,

Accanulators Scram accanulators
Saf ety inj ection tanks
Surge tanks

Air dryers
,

Annunciator modules Alarms
Bells
Buzzers ,

Clazons
Horns
Gongs
Sirens

Batteries and chargers Chargers
Dry cells
Wet cells
Storage cells

Blowers Compressors
Gas circulators
Fans
Ventilators

Circuit closers /interruptors Circuit breakers
Contactors
Controllers
Starters,

; Switches (other than sensors)
Switchgear

Control rods Poison curtains
Control rod drive mechanisms

! Domineraliz ers Ion exchangers
Electrical conductors Bus -

,

Cable
( Vire

.

Engines, internal combustion Butane engines -

Diesel engines
Gasoline engines

*
Natural gas engines
Propane engines

Filters Strainers
Screens

Fuel elements

Generators Inverters
Heaters, electric

. - _ _ _ . _ ,_. - _ _.- ._ . _ __. _ _ _ _ , _ - .
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Table 1.3 (continued) -

Component type Including

Heat exchangers Condensers
Coolers
Evaporators
Regenerative heat exchangers
Steam generators

.

Fan coil units
Instrumentation and controls-

Mechanical function units Mechanical controllers
G overnors,

'
-

Gear boxes
Varidrives.

| Couplings
Motors Electric motors

Hydraulic motors
Pneumatic (air) motors
Servo motors

Penetrations, primary containment
1 air locks

Pipes, fittings

Pumps

( Recombiners

Relays

Shock suppressors and supports
|

Transformers
i Turbines Steam turbines

Gas turbines
Hydro turbines

Valves Valves
t .

Valve operators
:Vessels, pressure Containment vessels

Dry wells,

|
Pressure ssppression
Pressurizers
Reactor vessels

(

0

- - _ , , - - - - . , - , _ . - - ~ - - . , - , , - . - - , - - - - - - - .------,-,,y-- --, _ . _ - , , , , --_~,,----c--_
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Table 1.4. Codes for data collected on plant .

status, component s t a tu s , and canse of
reportable events

**'***** **** ' #*# # * *
Code Plant status

sta tus event

A Construction Maintenance Administrative error
and repair

*

B Operation Operation Design error

C Refueling Testing Fabrication error

D Shutdown Inherent error .

E Installation error

F Lightning

G Maintenance error
H Operation error

I Weather

|

|
i

I

l

.

$

__ ___
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Table 1.5. Codes for equipment and instruments involved
in reportable events

__

Code Code

Eauinment

A Accanulator W Internal combustion engine
B Air drier I Motor
C Battery and charger T Nozzle
D Bearing Z Pipe and pipe fitting

,

E Blower and dampers AA Power supply
F Breaker BB Pressure vesssi
G Cables and connectors CC Pre s suriz er
H Condenser DD Pump*

I Control rod EE Recombine r
J Control rod drive FF Seal
K Cooling tower GG Shock absorber
L Crane EH Solenoid
M Domineraliz er II Steam generator
N Diesel generator JJ Storage container
0 Fastener KK Support structure
P Filter / screen LL Transformer
Q Flange MM Tubing
R Fuel element NN Turbine
S Fuse 00 Valve
T Generator PP Valve, check
U Heat exchanger QQ Valve operator
V Heater

Ins t rament a t ion. -

A Alarm L Power range instrument
B Amplifier M Pressure sensor
C Electronic function unit N Radiation monitor
D Failed fuel detection instrument 0 Recorde r
E Flow sensor P Relay
F In-core instrument Q Seismic instrument
G Indicator 1 Solid state device
H Intermediate range instrument S Start-up range instrument*

I ' Level sensor T Switch
J Meteorological instrument U Temperature sensor
E Position instrument

.

. _ _ _ - _ . - _ . . . _ . _ , _ . - _ _. _ - _ _ - . _ , _ . _ , - - . _ _ . . _ - . . - . - - . _ _ - . - ..
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|
Table 1.6. Codes used for reportable eventr abnormal conditions -

.

Mechanical

AA Normal wear / aging /end of life: expected ef fect of normal usage
AB Excessive wear / clearance: component (especially a moving component)

experiences excessive wear or too much clearance or gap exists be-
cause of overuse, lack of lubrication

AC Deterioration / damage: component is no longer at an acceptable level
*

of quality (e.g., high temperature causes rubber seals to chemically
break down or deteriorate, insnistion breaks down)

AD Break / shear: structural component physically breaks apart (not when ,

something " breaks down")

AE Warp / bend /deforma tion: shape of component is physically distorted

AF Collapse: tank or compartment has an external pressure exerted that
results in deformation

AG Seiz e/ bind /j aa: component has inhibited movement caused by crud,
foreign material, nochanical bonding, another component

AN Excessive mechanical loads! mechanical load exceeds de sign limits .

AI Mechanical fatigue: f ailure due to repeated stress

AJ Impact: the result of the force of one object striking another

AK Improper lubrication: insuf ficient or incorrect lubrication
I AL Missing / loose: component is missing from its proper place or is

loose or has undesired free movement
,

AM Trong part: incorrect component installed in a piece of equipment

AN Wrong material: incorrect material used during f abrication or in-,

| stallation

! A0 Weld-related failure: failure caused by defective weld or located in
I the heat-affected zone

AP Vibration other than flow induced: vioration from any cause other
than fluid flow

.

AQ Crud buildup: buildup of foreign material such as dust, st ic ks ,
trash (not corrosion or borca precipitation)

AR Corro sion/ozida tion: unanticipated attack .

AS Dropped: component is dropped (includes control rod that is
" dropped" into core)

AT Leak, internal, within system: leak from one part of a system to
another part of the same sy st em

l AU Leak, internal, be tween systems: leak from one system to a different
j system

AV Crack: defect in a component does not result in a leak through the
| wall
1
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Table 1.6 (continue d)
.

AN Leak, external: def ect in a component resnits in a leak from the
system that is contained in an onsite building

i AI Leak to environment: leak not resniting from a cracked or broken
component

1 AT Was opened /transf ers open: component is/was opened by error or spur-
iously opens

! AZ Was closed / transferred closed: component is/was wrongly closed by
5 error or spuriously closes.

, BA Falls to open: component is in the closed state And f ails to open on
! demand (e.g. , the circuit breaker " fails to open" when an overcur-

rent occurs)-

BB Fails to close: component is in the open state And f ails to close on
demand

I BC Malposition or maladj ustment: component is out of desired position
(e.g., normally open valve is closed) or adjusted improperly (not;

for instrument drif t or out of calibration);

BD Failure to start / turn on: component f ails to start on demand
BE Stopped /f ailed to continue to run: component f ails to continne run-.

: ning when it has previously started
BF Tripped: component anta==ticativ trips on or of f (de sired or unde-,

i sired) (e.g., the turbine tripped because of overspeed, the circuit
breaker tripped because of overspeed, or the circuit breaker tripped
because of overload)

| BG Deenergized/ power removed: component on system loses its driving"

potential but not necessarily electrical power [e.g., (1) a f ase
blows and there is no power to a sensor, and the sensor is deemer-
gizeds (2) a valve closes off the steam supply to a turbine, and the
turbine has no driving power]

BH Energized / power applied: component or system gains its driving po-
tential but not necessarily electrical power (e.g., valve is opened
allowing steam to turn a turbine)

BI Unacceptable response time: component does not respond to a demand.

within a desired time frame but does not otherwise f ail (e.g., a
diesel generator f ails to come to full speed within the time' con-
straint)

,

BJ High pressure: higher than normal or desired pressure exists in a
component or system (dati na3. include instrument misindications)

|

|

|

|

|
,

|
'

_ _ _ _ _ _ - . _ _ _ _ _ _ _
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,

Table 1.6 (continued) .

' BE Low pressare: lower than normal or desired pressare exists in a com-
ponent or system (dgag agt include instrument misindication)

BL High temperature: component experiences a higher than normal or de-
sired tsaperature

BM Low temperature: component (or system) experience s a lower than nor-
mal or desired temperature

BN Freezing: fluid medium (e.g., water) freezes in or on a component
*

30 Essessive thermal oyoling: fregnent changes in temperature that
could resait la metal fatigue or ersoking

,

BF Unsoceptable hestup/cooldown rate heatup or cooldown rate escoeds
limits

BQ Thermal transient: system experiences sa undesired or unstable
thermal transiest or thermal change

BR Excessive number of pressure eyelest system experiences an undesired
numb.s w! .1.1 1...i ,..ssure chasse s (e.g. , pres sure pulse s as
from a positive displacement pump)

'

BS High level / volume: higher than normal or desired level or volume
exists (actual or potential) La a component, snok as tank or susp,
or area, such as anziliary building (not for instrument misindica-
tion)

BT Low level / volume: lower than normal or de sired level or volume
exists la a component (not for instrument aisindication)

BU Absorms1 concentration /pH: an abnormal (either high or low) concen-
tration of a chemical or reagent exists in a finid system or an ab-
normal pH exists (does not include abnormal boron concentrations)

BY Abnormal boron concentrations process system control rod has an ab-
normal baron concentration from barnap, dilution, or overaddition

BW Overspeed: speed in ezeess of design limits

B1 Cladding f allare: cladding of a component f ails (e.g., the cladding
of a fuel pellet is breaeked, and radioactive fuel leaks out)

.

BY Burning /saoking: omeponent is on fire or smoking
BZ Engaged: component engages or meshes (this is not to be used when a

component binds or beooses stuck or j ammed) *

|

CA Disengaged /macompted: component disengages, loses required f rio-
tion, or is no longer meshed (as in gears)1 for example, the clutch !

on the motor disengages from the shaf t (this should not be used for
dropped control rods)

i

|
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Table 1.6 (continued)
,

Eisetric/ instruments<

,

EA Excessive electrical loads: electrical loads exceed design rating

EB Ove rvol tage /ande rentrent: component f ailure produce s an over- '

voltage /underentrent condition other than open circuits
EC Undervoltage /overcurrent: component f ailure produce s an under-

voltage /overontrent condition other than shorts

ED Short circuit / arcing / low impedance : electrical component shorts or
,

4 arcs in the circuit or has a low impedance including shorts to
ground ;

EE Open circuit /high impedance / bad electrical contacts electrical com-,

ponent has a structural break, or electrical contacts f ail to con- ;

tact and f ail to pass the desired current

EF Erratic operations component (especially electrical or instrument)
behaves erratically or inconsistently (if an instrument produces a
bad but constant signal, use "BG"; if an instrument produces an in-

1 consistent signal use "EP")
BG Erroneous /no signal electrical component or instrument produces an

erroneous signal or gives no signal at all (not for out-of-calibra-
tion error)'

EH Drift: a change in a setting caused by aging or change of physical
characteristics (does not include personnel errors or a physical
shift of a component)

EI Det of calibration: component (particularly instruments) become out
of adjustment or calibration (does not include drif t)

ET Electromagnetic interference: abnormal indication or action ressit-
ing f rom amanticipated electromagnetic field

EK Ins t rument sambbing: dampening of pulsating signals to an instrument

Hydrantic

EA High flow: higher than normal or desired flow exists in a compo-
ment / system (does not incinde instrument misindication (see code
M).

i o

: BB Low flow: lower than normal or desired flow exists in a component /
system (does not include lastrument nisindicatien)4

*

EC No flow or impsise: fluid flowing through a pipe, filter, orifice.
or trench or the fluid in an impulse line (e.g., instrument sensing4

11ae) is blocked completely or decreased due to some foreign mate-
rial, crud. closed (either partially or completely) valve or damper,
or insuf ficient flow ares

,

i

}
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Table 1.6 (continued)
,

.

ED Flow induced vibration
II Cavitation
IF Erosion !

BG Vortes formation
IE Water hammer

II Pressare paise/ surge *

'

ET Air / steam binding
HE Loss of pump section

.

EL Boron precipitation

2.tjkg1

GA Declared inoperable: component or rystem is declared inoperable as,,

required by Technical Specifications but may be capable of partial-
ly or completely performing its desired duties when reque sted (a

| component / system that is completalv failed should not use this
:. code)

OB Fluz anomaly: fluz charaateristics of the reactor core are not as
; required or de sired (e.g. , finz spike due to zenon burnout)

,

!

OC Test not performed: operator or test personnel fails to perform a
required test within the required period

OD Radioactivity contamination: component, system, or area becomes more
radiosotive than desired or espected

.

OE Temporary modification: an installation intended for short term use
(usually this is for maintenance or modification of installed equip-
ment)

P

OF Environmental anomaly
OG Airboree release,

OE Waterborne release
OI Operator communication '

; QT Operator incorrect action

{ OE Procedure or record error *

!

!

|
1

|

;

!
i
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!

2. SOURCES OF INFORMATION .

*

1

1
! Several sources of information including periodic (annual, gnarterly, j

| and monthly) NRC publications were used in the review. Some sources con-
,

tained information relative to more than one area within the scope of the
,

r eview.
'

i

.

2.1 Avail ab il ity ==A Canacity Factors
,

'
The availability and capacity factors were either extracted or calcu-.

1 lated f rom data given in the Gray Books from 1974 through 1981 (the first
'

I .

; Gray Book was issued in May 1974) . Prior to 1974, annual or semiannual
i

j reports were used to compile availability f actors only.

i

2.2 Forced Rameter Shutdowns ==d power Reductions

[

Review of the forced power reductions involved checking the following
'

sources for scenzacy and completeness of details.

; 1. Nuatear Pouer Plant Operating Esperience for 19XX, for the years 1973-

4 1979 (Ref s. 4-11) . The report for 1981 has not been published. Ecw-

; ever, because work on the section on outages in these reports has

been performed by NSIC since 1973, the draf t copy of this report for

) 1981 was available.

2. NURES-0020 series 8 (Gray Books). (*

3. Annual or semiananal reports of the Oyster Creek plant from the time .

.

of startup throssh 1977. For 1977 through 1981, monthly operating re-

ports were used because the utilities were no longer required to file

annual reports. The review of power reductions involved primarily

j the sanna1, semiaansal, and monthly reports.

i

, _ . , _ , - - _ - - ..._.-- _ ___- , - , _ _ _ _ _ - , _ _ _ . . _ . _ _ . __ _ . . _ _ , _ - . _ _ , _ _ _ _ - - - - - - . - . _ _ _ _ _ _
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.

2.3 Resortable Ewents
,

The NSIC computer file of LERs was the primary source of information -

!

in reviewing reportable events. Material on the NSIC computer file con-
|

| sists of the appropriate bibliographic material, title,100-word abstract,

and keywords. When additional information on the event was needed, the
*t

-[ original LER (or equivalent) was consnited by examining (1) tho se full- .

,

sized copies on file at NSIC (for the years 1976-1981)* (2) the microfiche
i

'

file of docket material at NSIC* or (3) the appropriate operating report

(sealannual, sansal, or monthly) .

Two computer files on RECON (a computer retrieval system containing
i

l~40 data bases operated at OEM) were used extensively. Printouts were '

obtained f rom the files for Oyster Creek to provide coverage on many types -

i
of " docket material", including reportable events, where the licensee may

have been in correspondence with NRC (or the Atomic Energy Commission
i

t. (AEC)] concerning a particular event. Licensees are of ten requested to

j submit additional information or perform further analysis. Before the
:

| LERs came into existence in the mid-1970s, it was not unusual for 11-
>

i consees to submit, on their own or at the request of NRC or AEC. more
I
' 1than one letter transmitting information on a partionlar event. Thus.

| these printouts provided additional sources of information on reportable
,

events. i

!

Several special publications were reviewed to provide details on'
-

events of signifloance. Af ter further analyses and examina tion of the
i

following publications, details, evaluations, or assessments could be
;

; found other than those provided in the appropriate NRC-reque sted transmis-

sion.

.

:

i

i

.
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1. Reports to Congress on Abnormat Occurrences, NURBG-0090 series
.

ns'
,

2. " Power Reactor Event Series" (formerly Current Event Series) I

I
published bimonthly by NRC* |

3. " Operating Experiences," a section of each issue of the Nuctact ~

Sgfety journal * and

4. the publications of NRC's Office of Inspection and Enforcement (IE),

*

such as operating experience bulletins. IE bulletions. IE circulars,

and IE information notices.
.

2.4 Environmental Event s a nd Release s of Radioactivity

Events of environmental importance were obtained as a result of con- -

ducting the everall review of the plant's operating history, and the

sources of information involve all types of documents listed thus f ar.

The data for radioactivity releases were compiled primarily from

Radioactive Materials Released from Nuclear Power Plants - Annuat Report '

1977 ( Ref . 13 ) . This report presents year-by year comparisons for plants

in a number of different categories (such as solid, gas, liquid, noble

gas, and tritina). Data for 1978 were taken from Radioactive N terialsa

Reteased from Nuoteav Power Ptants - Annual Report 1978 (Ref.14) . Data

for 1979,1980, and 1981 were compiled f rom the annual environmental re-

ports submitted by Oyster Creek.
.

+

0

|
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I

3. TEGNICAL APPROAG FOR EVALUATIONS .

OF OPERATING HISTOK!
5

Forced shutdowns (and power reductions) and reportable events were
>

.

! the two areas focused on in the evaluation of the operating history of

Oyster Creek. Given the large number of both forced shutdowns and report-

'

| able events, it was necessary to develop consistent review procedures that |

l .
i involved screening and categorizing of both ocentrence s. After the events
1 '
'

were screened and categorized, the study then assessed the saf ety signifi-
. .

cance of the events and analyzed the categories of events for various

trends and recurring problems. (,

.

iThe approach in evaination of operational events (forced shutdowns,

)
and reportable occurrences) consisted primarily of a three-step process:;

;

(1) compilation of information on the events, (2) screening of the events ;

1

for significance using selected criteria and guidelines, and (3) evalas- ',
>

tion of the significance and importance of the events f rom a safety stand-

point. The evaluations were to determine those areas where saf ety pro-
|

blens existed in terns of systems, equipment, procedures, and human ;

t
error.

!

' Shatdowns were evaluated against the DBEs found in Chap.15 of the
i

Standard Review Plan.8 The DBEs are those postulated disturbances in t

: .

I process variables or postulated asifunctions or f ailures of equipment thate

i

the plants are designed to withstand and that licensees analyse and in-
*

cinde in safety analysis reports (SARs). The SAR provides the opportunity
|

; for the effects of anticipated process disturbances and postulated com-
i

i

ponent f ailures to be saamined to determine their consequences and to !
-

| |

1

!
i

,

l

|
- - _ _ _ _ _ _ . _ _ _ _ _ _ _ _ , . - . _ . _ . _ _ _ _ _ _ . . _ _ _ . _ . _ _ - , _ _ , _ _ . _ , . _ _ _ _ _ _ ..



__

'

,

3-2
*

,

evaluate the capability built into the plant to control or accommodate
.

such failures and situations (or to identify the limitations of espected

performaaoe).

The intent is to organize the transients and socidents considered by

the liosasse an/. presented in the SAR in a manner that will |

1. easste that a suf ficiently broad spectrum of initiating events has
,

been considered.,

2. categorize the initiating events by type and espected f requency of *

oeostresse so that only the limiting cases in each group need to be

quantitatively analyzed, and |
1

3. permit the consistent application of specific acceptance criteria for

each postulated initiating event.
.

Each postulated initiating event is to be asaigned to one of the following

categories:

1. increase La heat removal by the turbine plant,

2. dooresse in heat removal by the turbine plant.

3. decrease in reactor ecolant system flow rate.

4. anomalies in reactivity and power distribstion.

5. increase in reactor coolant inventory,

6. deeresas in reactor coolant inventory,
.

7. radiosotive release from a sahaystem or component, or

8. anticipated transients without seram.
,

Those shatdowns identified as design-basis initiating events were

ostegorized as such. If the shutdown was not a DBE, then it was assigned

a category from a list developed by NSIC to indicate the nature and type
I

of error or fallare. The NSIC estegories for shutdowns not caused by D8Es

were ensaimed as part of a treads analysis.
|

|

.. .
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i

Reportable events were screened usin's the criteria presented in Sect.
,

3.2 and were categorized according to their significance. The information
l

l
,

collected on the reportable events was used to analyze trends for all re-
l

portable events, both significart and not significant. -

|
|

| 3 .1 S4mmificant Shetdowns and Power Radmetions

j For the purposes of compiling information and evalnation, power re-
,

ductions were treated in the same manner as forced shutdowns.

'

3.1.1 Criteria for sinnifiennt nFatdowen and newer rednetions

As indicated previously, the occurrences identified as DBEs were used

as criteria to categorize and note significant shutdowns. These events

are listed in Table 3.1 at the end of Sect. 3 as they are found in Chap.

15 of the Standard Revleu Plan.s

3.1.2 Una of critaria for datarsinian sinnificant ahntdowns ==A newer
gednations '

Generlo design-basis initiating events such as " increase in heat re-

moval by the secondary system" be " decrease in reactor coolant system flow

rate." were used as primary flags for reviewing the forced shutdowns (and

power reductions). Once the generic type of event was identified, the

partionlar initiating event was determined f rts the details associated

with the shutdown. For example, if the reactor shuts down because of an i

e i

increase in heat renoval because a feedwater restintor valve f ailed open,
i

e

i

|

l

1

!
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.

"

the skutdown is a generie type 1 DBE. Spesifiestly, based on the initiat-

ing event (valve f ailed open), it is a 1.2 DBE "feedwater system sal-

faaetion that rossits la an ineresse la feedwater flow." Some skatdowns

were readily identifiable as specifie DBEs, sneh as tripping of a mais

coolant pump, a 3.1 DBE. Once estesorized as a DBE the shutdown was son-

sidered significant regardless of the rossiting effect on the plant (be- *

esas.e a LSE had been laitiated).
.

Loss of flow fram one feedwater loop was eossidered suf fielest to

qualify as a 2.7 DBE " loss of normal feedwater flow." The closure of a

mala steem isolation valve in one loop was seasidered suf fielest to qual-

ify as s 2.4 DBE - "imadvertent olosure of mais steem isolation valves."

*

3.1.3 Non-DRE shardown and newer radmation antamarimation

These skatdowns that were not DBEs were assigned NSIC estegories

(Table 3.2) to provide more information on the is11are or error associated

with the shatdown. With these categories, more specific types of errors

and f ailures sould be esamined through tabular summaries to foess the re-

viewer's attention os problem areas (safety related or not) that were act

revealed by the DBE estegories.

The causes (Table 1.1) for non-DBE skatdowns taken f rom the Gray

Books are limited sad very general, while NSIC sasse estesories are more *

spoeffie. Thus, as sa example, the sunber of Grey Book easses acted as
.

equipment f ailure shos1d not be sapeeted to equal those identified as

equipseat f ailures with the NSIC estegories. Other NSIC eategories, snek

as componest f ailure. oos14 be elassified as an equipment f ailure if the

! only available designations for cause were those listed is the Gray
i

Books.,

!
-

;

!

,

I

i

4
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3.2 Sinnifiamat Resortable Ewanta ,

i

| 3 .2 .1 Celteria for slanificant renartable avants
,

s

! Two gromps of criteria were used in determining significant report-
,

.:,

) able events. The first set of criteria (Table 3.3) indicates tho se events !

{ that are definitely significant in terms of safety; they are termed sig-
t

alfissat. The second set of criteria (Table 3.4) indiostes events that
|

i.

may be of potential ocasern. These events, which might require additional;

:

information or evaluation to determine their is11 implication, were acted.
;

) as conditionally sisaificant.
'

i

j 3.2.2 Una of aritaria for deternante. nientrimant ranartahia avants t

!

! The reportable events were all reviewed, applying the two sets of

I

j oriteria for significance rather liberally. A number of significant i
1

i

| events and conditionally sisaificant events were noted. The events I

i l

< initially identified as significant or conditionally significant were |

I l
j analysed and evaluated farther based on (1) engineering judgment; (2) the
!

I

; systems. egaipment, or composeats imenived; or (3) whether the safety of |

the plant was compromised. The conditionally significant events were sub-4

.

sequently "speraded" to significant or " downgraded" to nossignifissat.

Thus, so events in the tables is the Appendia appear as having been este-4

; sorised as sonditionally significant. The final evaluation for signifi-
. t

i essee seasidered whether a DBE was laitisted or whether a safety fasettes ;

f

was sempromised so that the system as designed coald not altigate the pro-
f,

grossion of events. Thus, the sunber of events finally estegorised as

i
i significant was redseed considerably by these steps la the review process. '

<

1<

!
'

,

i
,

!
i

Y

i -

,
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3.2.3 Renartable events that were not sinnificant

Those reportable events not identified as significant or condition-

ally significant were categorized as not significant (with an 'N' in the

significance colunn of the coding sheets in the appendizes) . These events
.

and the events rej ected during the additional review step were further

reviewed by compiling a tabalar summary of the systems to detect trends
,

and recurring problems (Table 1.4 provides a listing of the systems).
.

e

i

i

.

!

* >

|
1

(
f
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Table 3.1. Initiating event descrlptions for DBEs as listed
in Chap.15, Standard Review Pian (Revision 3)

1. Ineraans in heat r--aval by the me c andm ew avata=
) 1.1 Feedwater system malfanation that results in a decrease in -

j feedwater temperature
1.2 Feedwater system malfanation that results in an increase in feed-

; water flow
i) 1.3 Steam pressure regulator malfanation or f allare that results in

4 increasing steam flow
; 1.4 Inadvertent opening of a steam generator relief or safety valve,

;1.5 Spectrum of steam system piping failures inside and outside of
containment la a pressurized-water
Startup of idle recirealation pump, reactor (PWR) ;1.6

!
* 1.7 Imadgertent opening of bypass resulting in laeresse in steam

flow ;

i

2. Deermana in heat ra-aval by the amen =Amew avstem
2.1 Steam pressure regulator malfanotion or failure that results in,

| decreaslag steam flow
! 2.2 Loss of external electric load

2.3 Tarbine trip (stop valve closure)<

2.4 Inadvertent closure of main steam isolation valves
2.5 Loss of condenser vaenum
2.6 Coincident loss of onsite sad external (offsite) as power to the

; station
1 2.7 Loss of normal feedwater flow

2.8 Feedwater piping break-
t

| 2.9 Feedwater system galfamations that result in an increase in feed- !
4 water temperstare

3. Daarenas in rematar anotant avata= flow rata
3 .1 Stasie and saltiple reactor ecolant pump trips

z 3 .2 Boiliss-water reactor (BWR) recirealation loop controller mal-
1 faaetion that results in decreasing flow rate
; 3.3 Reactor ecolant pump shaf t seizure
i 3.4 Reactor coolant pump shaft break ;
,

I
'

4. jggg 191t, and newer distrihatina n---allas >
'

j 4.1 isontrolled control red assembly withdrawal from a saberitical*

Jr low-power start-up eondition (assuming the most asf avorable4 .

'

reactivity conditions of the oore and resetor coolant system) . ,

i imelading control rod or temporary sontrol devise removal error,
i

; darias refseling
i 4.2 Useontrolled control rod assembly withdrewal at the particular
i power level (assuming the most anf avorable roastivity conditions
{ of the sore and reactor coolant system) that yields the most
1 severe results (low power to f all power)
j 4.3 Control rod saloperation (system malfmastion or operator error),

imelading saloperation of part length control rods;

:

|
,

!
4
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Table 3.1 (continued) .

1

4.4 Start-up of an inactive reactor coolant loop or recirculating
loop at an incorrect temperature.

! 4.5 A nalfanation or failare of the flow controller in a BWR loop
that results in an increased reactor coolant flow rate

4.6 Chemical and volume control rystem malfunction that results in a
,

decrease in the boron concentration in the reactor coolant of a'

PWR-

4.7 Inadvertent loading and operation of a fuel assembly in an in- ,

proper position
4.8 Spectrum of rod ej ection accidents in a PWR
4.9 Spectrum of rod drop accidents in a BWR

~
t

5. Increams La remeter coolant inventor,

5.1 Inadvertent operation of emergency core cooling system during
3 '
; power operation.

5.2 Chemical and volume control rystem malfunction (or operator
error) that ineresses reactor coolant inventory

5.3 A number of BWR transients. Including items 1.2 and 2.1-2.6

6. Deeresse in remeter ecolant inventerv
]

6.1 Inadvertent opening of a pressuriser safety or relief valve in
either a PWR or a BWR<

6.2 Break in instrument line or other lines from remotor coolant
pressure boundary that penetrate containment

,

| 6.3 Steam generator tube f ailure -

; 6.4 Spectrum of BWR steam system piping f ailures outside of contain- - - -

ment
6.5 Lose-of-coolant accidents resniting from the spectrum of posta-

lated piping breaks within the reactor coolant pressare boundary.
including steam line breaks inside of containment in a BWR

6.6 A number of BWR transients, including items 1.3, 2.7, and 2.8

; 7. Radiomative relenne frem a nahmentem or commonant
,1

7.1 Radioactive gas waste rystem leak or f ailure
7.2 Radiomotive liquid waste ersten leak or fallare
7.3 Postulated radioactive release s due to liquid tank f ailures
7.4 Desits basis fuel handling sooidents in the containment and spent *

,

; fuel storage buildings
j 7.5 Spent fuel cask drop accidents

8. Anticinated tr==elenen withant seram *

8.1 Inadvertent control rod withdrawal
8.2 Loss of feedwater
8.3 Loss of se power
8.4 Loss of electrical load

i 8.5 Loss of condenser vaosum
8.6 Tarbine trip

i 8.7 Closure of nain steen line isolation valves
e

! "These initiating events were added for BTRs to be more specific than
f DBE events 5.3 and 6.6.

!
i
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Table 3.2. NSIC event categories for non-DBE shutdowns
. )

|

N 1.0 Equipment failure
N 1.1 Failure on danand ander operating conditions

N 1.1.1 Design error
N 1.1.2 Fabrication error -

1 N 1.1.3 Installation error
N 1.1.4 End of design life / inherent failure / random failure

N 1.2 Failure on demand under test conditions
N 1.2.1 Design error

i N 1.2.2 Fabrication error
N 1.2.3 Installation error, .

N 1.2.4 End of design life / inherent failure / random;

fallare
4

~ N 2.0 Instrumentation and control anomalies-

j N 2.1 Hardware failure
N 2.2 Power supply probism
N 2.3 Setpoint drift'
N 2.4 Sparious signal

! N 2.5 Design inadegaary (system required to function outside de-
) sign specifloations

) N 3.0 Non-DBE reductions in coolant inventory (leaks)
:N 3 .1 In primary system !

j N 3.2 In secondary system and anziliaries

N 4.0 Fuel / cladding f ailure (densification, ewelling, failed fuel,

i elements as indicated by elevated coolant activity)
N 5.0 Maintenance error

N 5.1 Failure to repair component / equipment / system
N 5.2 Calibration error

; N 6.0 Operator error
N 6.1 Incorrect action (based on correct anderstanding on the

part of the operator and proper procedures, the operator,

turned the wrong switch or valve - incorrect action) '

N 6.2 Action on nisanderstanding (based on proper procedures and*

improper understanding or misinterpretation on the
operator's part of what was to be done -- incorrect action)

-

I

N 6.3 Inadvertent action (purpose and action not related, for
example, bumping against a switch or instranent cabinet).

N 7.0 Procedural / administrative error (incorrect operating or testing,

procedures, incorrest analysis of an event - failure to consideri

oertain senditions in analysis). ,

N 8.0 Regulatory restriction
N 8.1 Notice of generic event,

N 8.2 Notice of violation
N 8.3 Backfit/ reanalysis

l

.
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Table 3.2 (continued) .

N 9.0 . External events
N 9.1 Ha an induced (sabotage, plane crashes into transformer)
N 9.2 Environnent induced (tornado, severe weather, floods,;

earthquake):

N 10.0 Environnental operating constraint as set forth in Technical
Specifications

.
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Table 3.3. Reportable event criteria significant '

,

***8{I,,f, Event description
g

S1 Two or more f ailures occur in redandant systems during the -

same event

S2 Two or more f ailures due to a common cause occar during the
same event

S3 Three or more f ailures occur during the same event
.

S4 Component f ailures occur that would have easily escaped
detection by testing or examination

S5 An event proceeds in a way significantly different from-

what would be expected

S6 An event or operating condition occurs that is not envol-
oped by the plant design bases

S7 An event ocents that could have been a greater threat to
plant saf ety with (1) different plant conditions. (2) the
advent of another credible occurrence, or (3) a different
progression of occurrence s

S8 Administrative, procedural, or operational errors are com-
mitted that resnited f rom a fundamental misunderstanding
of plant performance or saf ety requirements

59 Other (explain)

. ,

|

.

d

.

|

|

|

|

|

|
|

I
| |

|
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Table 3.4. Reportable event criteria - conditionally significant 1

*

|

Category of -

conditional Event description
significance

C1 A single failure occurs in a nonredundant system
C2 Two apparently unrelated f ailures occur during the same

event,

C3 A problem results in an offsite radiation release or ex-
'

posure to personnel

C4 A design or nanuf acturing deficiency is identified as the
,

cause of a f allare or potential failure

C5 A problem results in a long outage or major equipment
damage

C6 An engineering safety feature actuation occurs during an
event

C7 A particular occurrence is recognized as having a signif-
icant recurrence rate

C8 Other (explain)

.

@

|

|

I

|
,
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4. OPERATING EIPERIENCE REVIEW OF OYSTER CREIK !
,

4.1 S=- =ry of Onerationni Events of Safety Innertence

This study reviewed the operational history of Oyster Creek to indi-
,

cate those areas of plant performance that have compromised plant safety.

The review included a detailed evaluation of plant shutdowns, power redoc-
,

tions, and reportable events. The criteria used to indicate potential
.

degradations in plant safety were
.

(1) events that initiated a design basis event (DBE) , and-

(2) events that compromised safety functions designed to mitigate the
propaga tion of DBE initiating events.

Shatdowns, power reductions, and reportable events indicated the

number and types of DBEs s atered and the number of times each engineered

safety function was compromised. The resnits of the shutdown and power

reduction analysis identifled fif ty-five DBEs entered. Additionally, the;

reportable event analysis indicated seventeen events in which loss of

saf ety system function or DBE occurred.

4 .2 Ganarat Plant Demerintion

Oyster Creek Nuclear Power Plant is a General Electric boiling water

reactor owned and operated by General Public Utilities Nuclear Corpora-

tion. It is located at Tons River, New Jersey, adj acent to the Oyster
.

Creek inlet of Barnegat Bay on the Atlantic Ocean. The population within

30 alles of the plant is 460,000. Trenton, New Jersey is 41 miles from,

Oyster Creek and Camden, New Jersey is 49 miles away. There are nine

cities and a popuistion of 3,300,000 within s 50 mile redins.
e

i
,

|

|

|

|

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



_ . .
,

4-2

.

The reactor has a licensed thermal power of 1930 Nt and a design

electric rating of 650 N o. Initial criticality was achieved on May 3, |
|

1969 with the head off the reactor vessel. The turbine generator was i

l

first synchronized to the transmission system on September 23, 1969, and

commercial operation began on December 23, 1969.

4.3 Avallmhiitty and Cannette Factors *

,

Table 4.1 presents the Oyster Creek availability and capacity factors
,

[ reactor availability, unit availability, unit capacity using the assimuss

dependable capacity (MDC) and unit capacity using the design electric rat-

ing (DER)]. The average reactor availability was 74.4% and the average

unit availability was 72.3% for the years from 1970 to 1981. The HDC and

*

DER capacity factors for the eleven years averaged 65.7% and 61.4% respec,-

tively.

The availability and capacity factors remained high from 1970 through

1979. Startup tests reduced reactor and unit availability in 1969 wh11e

the figures for 1980 were low be6ause of an extended refueling and mainte.-

nance outage during the first half of the year. During this shutdown,

Oyster Creek performed the 10-year code hydrostatic test on the reactor

vessel and coolant piping. The availability and capacity factors were low

for 1981 due to extended maintenance outages dealing with 1) TMI modifica- *

;

tions, 2) failure of tubes in two shutdown cooling heat exchangers, and 3)
'

operability problems with the isolation condenser system.i r

|

I
:

|

|
|
'

,

l
,
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| Tebte 4.1. Dyster Creek evellebility and cepecity factore

81969 1970 1971 3972 1973 3974 1975 1976 1977 3978 1979 3900 1981 A,g.

Beester evetio651 sty 33.5 88.8 82.3 82.4 14.2 72.2 15.$ 30.0 11.2 15.5 87.0 43.2 63.3 14.4Belt eve!Imbility 18.3 77.9 88.4 81.3 13.3 10.4 73.3 19.3 10.1 14.3 85.9 48.7 $ 9.8 72.3Osts sapeetty (MDC)b 9.3 63.6 78.4 88.9 64.9 67.6 37.9 79.9 59.5 67.I 84.0 35.9 48.4 65.7Belt cepeetty (BER) , 8.8 64.7 67.2 76.3 63.e 64.5 55.2 67.6 57.8 64.0 80.1 34.3 46 .2 61.4
,

" Free lettlet erStleetity.
! Eesteen dependebte espeetty (629 MWe).

#
Deelte otoetriset rettes (6Se Ise).t

>
I
Us

!

i

|

!
l

9
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.

4.4 Rawiew of Forend Rametor Shatdowns .

and Forend Power Reductions4

From startup in May 1969 through December 31, 1981, Oyster Creek ex-

perienced 109 forced shutdowns and ninety-four forced power reductions.

I

Appendiz A.1 presents a compilation of data describing each shutdown or '

power redaction. The consequence of some of these events was solely the
.

inability to produce power. However, many of the events have saf ety
,

implics tions. Some of the shutdowns were design basis events (DBEs) . .

DBEs are postulated f ailure events which result in system transients,

'

challenging one or more safety systems. Because they challenge safety

systems and are the initiating events in postulated socident seguences.

'

DBEs warrant special attention.

!

! 4.4.1 Esread remeter =h=edo===

Table 4.2 sammarizes the forced shutdowns which occurred at Oyster

Creek. Sixty-four of the 109 shutdowns were caused by equipment f allares,

three-fourths of which were associated with the reactor coolant and con-

nected systems. Human errors accounted for forty-two shutdowns incinding

twenty-one operational errors and twenty-one maintenance and testingi

errors. The remaining shutdowns resulted from operator training estas and

e lightning strike. Most of the difficulties which caused the shutdowns
,

.

rossited in automatic scenas.

Ij 4.4.2 Formed newer redactions
*

; As indicated in Table 4.3, there were ninety-four forced power reduc-

I tions. Most of these were due to equipment f ailures. As with forced

shutdowns, many of the power reductions (42%) were associated with the
,

|

|

|
;
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Table 4.2. Syster Creek forced ebendose summary

1969 1914 1911 1912 1913 1914 1913 1976 1977 1918 1919 1988 1981 Tet et
.

Tetet member 2e IS 3 11 8 6 9 4 3 S 7 5 le 109

Caese
A. Egel peet fellere 9 14 3 6 7 5 5 3 3 2 5 2 64

3. Deleteeee4e er teetles 4 3 1 1 2 1 2 1 6 21
1 13. Regelstery restrlettee

E. Sperater troletes/seen 1 1

6 1 4 2 1 2 4 1 21S. Operettemet error
' 1 15. Other

Shotdeem metbed
1. Esseel 1 2 1 1 3 4 2 2 2 4 7 29

. 2. Innesol seres 1 3 1 1 1 1

3. Aetamette seren 19 14 IS 7 3 4 2 3 2 5 1 2 12

4. Caettoestlee 1 1 1 3
i

set ehete.ees 12 11 8 5 2 5 1 3 2 5 2 56

System leveleed
1. se.stielt, eestr.: u.) 1 1 r
2. Ceetest reelrestattee (CD) 1 2 1 2 3 1 9 ue

3. stele steam (CC) 4 4 4 2 1 IS
4. Role stees feelettee (CDB 1 1 1 3

5. Beester core teetetten emelles (G) 1 1 2

6. Beester seeleet eleseep (CE) 1 1 1 1 4

| 7. Feedenter (G) 2 2 3 1 2 2 1 2 13

4 Centelement (SA) 1 2 3

9 Centalseest heet remeest (S) 1 1

te. Centelement samboettble eestret (SE) 1 1

II. Beester tely (SA) 7 2 4 1 1 IS
1 112. Reglesered estety feetere teatre-

mente (19)
13. ef fette pseer (EA) 1 1 2

14. DC emelte pseer (EC) 1 1 2 d

13. Sers tee seter 194) 2 2 1 5

16. Ceepressed alt (PA) 1 1

17. Torblee pesereter (34) S 4 1 1 1 1 1 14

! 15. Weie seedeeser (BC) 1 1 3 3 3

| 19 Ligold red weste (ISA) 1 1 1 1

1 24. Seeeees red weste (IS) 1 1 2

| 21. Other (11) 1 1

l 21. Bokseen (ZZ) 2 2

!

|

_-.

,
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|

Table 4.3. Gyster Creek forced power redesties summary

1969 1918 1971 1971 1973 1914 1915 1916 1977 1978 1919 1988 3988 Total

Tetet aanber 1 4 le 15 9 15 4 6 2 16 9 3 94

I Cease
! A. Seasyneet fallare 1 4 9 12 1 15 3 5 1 16 9 2 84

2 1 1 1 5
3. E 8steessee or teetles
F. Adesaistrative 1 1 1 3

1 1 2S. Operettemet errer

System lavetoed
1 2 3

1. Reestivity sentrol ( m)

2. Ceetant restrastatsen (Cs) 5 3 I 1 5 15
'

3. Isetettes sendenser ( G ) 1 1

2 1 3 2 8
4. E la steen (CC)
5. Beester sere steeney ( m) 1 3

6. Feedseter ( m) 5 2 2 1 1 2 1 35 s-

1 1 g
1. Centelement (sa)

1 1
3. Beester trip (IA)

1 1
9. Fasiesered safety fessores toetrumente

(88)
2 1 330. Sasite DC power (EC)

1 1
31. Servlee water (54)

1 112. Presses sempting (PS)
1 113. M AC (AA)

34. Tarbine somerates (54) 3 1 3 1 1 9

15. Bela seedesser (EC) I 1 1 1 13 3 1 3 3 1 3 36
116. Terbine stand meet (m)

1 1 117. Cirseletta6 water ( W )
1 1

18. Ceadeesste stessop (M) ,

'

3 1 2
39 Liquid sad weste (mal

1 120. Cassees red weste (IS)

l

1

1

i

.

,

l.
* * . .
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:
,

reestor coolant erstaa and connected systems. Another 42% of the forced
.

power redsetions involved the stoma and power conversion systems. Most of :

the steam rystem power redsstions were due to the coatissing problems with

condenser tube leakage. ~

i
i

4.4.3 Yearlw -- eelaa of foread ahmedamna amJ formed newer !

radua tians i

i

The following is a disenssion of shutdowns, power redsetions, and.
,

other signifienst events for each year 1969 through 1981. f
.

1863.
,

Dyster Creek went eritical at 2:17 p.m. on May 3,1969, and the tur-
[blae generator was first symehronized to the transmission system on Sep- !

I
tombe r 23, 1969. Full power was achieved on December 7,1969. In 1969

there were twenty forced shatdowns, alae of which were due to equipment
i

f ailures, four were eassed by malatemance and testing, one was due to op-

erator trainias, sad six were dse to operational errors. The single
;

iforced power reductions resulted from equipment failure. Planned sait
I

shutdowns escarred on numerous oeessions as a rossit of the startup and
P

y

power ascension programs.
f
F

Pressare reducing valve problems persisted la the reactor clean-sp E
:-

eystem. A design change was assessary due to abnormal vibration and sub- {
i

sequent 1eakage of the non-regenerative heat enehanger tubes.,

,

The turbine drain rystem did not work and a temporary drain system
;

was installed. The moistare separator and reheater drain task-flash tank {
*

t
system required many adjustments and drais valve modifiestions. Addition-

,!.

al problems assosisted with the drain rystem were la tuniss up the seek-
I

saisal pressare rossistor (NFR) and electrieel pressare rossistor (EPR).
J
!
t

I
i

t

|*

e

!
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The 'D' recirculating pump f ailed to start on August 5,1969, and .

was returned to the sansf acturer for repair. Examination indicated f ail-

are of the shaf t asial bearing and severe galling in the area of the anz-

111ary impeller and the thermal barrier. Foreign material was found in

the pump seal area. The sonroe of the material was not determined.

1111 *

Eighteen forced shutdowns occurred in 1970. Fourteen forced shut-
.

downs were due to equipment f allares, three were caused by maintenance and

testing, and one was due to operational errors. There were four forced

power rednetions. All four power reductions were caused by equipment

f allare.

On December 2,1970, the AEC issued Amendment No. 2 to the Oyster

Creek Provisional Operating Licence increasing the maximum licensed power

from 1600 to 1690 Mtt. The unit operated at or near this full power for

most of the year.

Three major outages limited Oyster Creek power production during

1970. Tests and minor repairs of the four main steam valves to assare

conformance with the technical performance leak rates were performed dur-

ing the period f rom January 31 to February 12. In the second major shut-

down of the year, the plant was shut down to inspect the control rod .

drives because of large seal leakage. Inspection and repairs lasted from

April 19 to May 21. The third extended shutdown (from October 16 to '

October 28) was a scheduled shutdown to condnot an integrated primary com-

taimeent leak rate test.

Condenser tube leakage was a major operating probles during 1970.

Other occurrences causing short shutdowns or power rednotions inalsdod

.
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high level in the moisture separator drain tank, primary system leakage,
,

dirt in the steam pressure regniating valve, improper operation of the No.

2 turbine stop valve, grain in the water intake, and diffionities with the

EPR. -

Lt.11.

There were only three forced shutdowns daring 1971 and all resulted i

.

f rom equipment f ailures. Nine of the ten forced power reductions were due

~

to equipment failures. The cause of the tenth was administrative.
,

The forced shutdowns were of short duration and the power rednotions

were small. The unit operated at or near in11 power most of 1971. The

longest shutdown was from September 18 to November 11 for a scheduled par-

tial turbine-generator inspection and poison cartain removal. Af ter this

outage, sprating tests were made at power levels up to 1830 MWt which was

the anticipated operating condition for fuel cycle 1-B. The difficulty

snooantered in 1970 with the No. 2 turbine stop valve was corrected by

limiting the pilot valve off port stroke in the closing direction.

During the five day outage from February 13 to February 18, the four

main steen isolation valves were tested, maintenance was performed on the
,

turbine control valves, the valve seats on the 'A' and 'B' electromatic

relief valves were lapped to stop leakage, and the esbber seats of both

reactor building to torse vacuum breaker block valves were replaced.*

Short power redsstions were required to replace the brushes on ' A', 'B'.
.

'C', 'D', and 'E' rec 1 restating pump motor-generator (MG) se ts. Additional
|

shutdowns were required to repair burned exciter rings on the 'E' NG set.

I

_ . _ _ _ _ . _
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1111 .

There were eleven forced shutdowns daring 1972. Six of these were

due to equipment f ailures, fose to operator errors, and one to a malate-

mense and testing error. Twelve of the fif teen forced power reductions

were des to equipment f allares, two were due to malatenance or testing and
!

one was due to en operating error. The sait was shutdown from May 1 to .

,

Jose 20 for a schedsled partial turbine generator inspection and roastor
' '

refseling. After the shutdows, the operating power level was ineressed

f rom 1g20 to 1890 MWt. t

On April 30, the oder of het lassistion and evidence of vibrations f
indicated f ailure of the ' A' restreslating pump NG set. The outboard

Imotor bearing was fosed wiped. The speeds of the remaining four pumps

were ineressed is order to continae operation. During the shutdown on

November 11 the brushes on all five roeiresisting pump MG sets were re-
'plased. Da December 5, load was reduced to repair the 'E' restronisting

pump MG set techometer.

Power redsstions were required on November 9 and November 28 to re-
i

pair leaking condenser tubes and from December 8 to the end of the year

due to tarbine control valve oscillations.

1111 .

In 1973, there were eight forsed shutdowns. Seven forced shutdowns

rossited f rom equipment f allares, and one was sansed by asistenance and * '

testing. There were alae forced power redsstions, eight of wklok were due

to equipment f ailures and one was due to malatemance and testing.

The reestor reesised shut down for the first nine days of January to
i

perform missellaneoss maintenames work. Part of the refseling shstdown
i

f

_ _ _ - _ _ -
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! !
!

|
which lasted from April 13 to Jane $ was used for operator trainias. .

i,

| Another planned shutdeva lasted f rom September a to October 5. This shut-
!

| down was to inspeet and repair the hydraulie shock and sway arresters in-
!

I side the primary sostainment. ~|

TWo resetor sernes oessered due to high level is the moisture sepe- !

retor daring power level ekasses. One seras was esmeed by a trip of the
.

'B' feedwater pump and one was des to sissgisk turbine sontrol valve
1

operation.
'

.

t

1111 !

r

There were only sis forced shutdowns in 1974. Five of these rossited

( f rom etsipment f allares and one f rom an electrieal storm. There were

1

I fif tees forced power todastions. All of which were sensed by equipment

f ailures.,

f

In previous years leaking condenser tubes aseosated for few power '

ostage s or power redsstions. Bowever, in 1974,12 power redsetions and

one shutdown were necessary to repair leakiss tubes.

Two power estages were sessed by 1seresses la the dry well leak rate.

This was traced to a stas peaking of the 'C' restremistlas pump discharge

valve ned a bonnet on a bypass valve. Failure of torse vaessa relief

valves, injection of sold water at lower power, electrieel disturbesses
i

and instrument air line leakage eensed the other forced shstdowns. The |
*

malt was shot dews from April 13 to June 29 for partial refseling.
*

1221

There were mise forced shutdowns la 1975. Five of these were dae to

etsipseat f ailures, two to asistenance or testing and two to operational
!

1 ;

i

|'

| 1
'

i

!
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.

errors. Three of the fome forced power reductions were caused by equip- .

mest f ailures and the remaining one by sa operational error.
:

Difflamities costlaned with condenser tube leakage throughout the ;

year. The salt was finally shst down on November 24 due to entensive tube

leakage. Repair of the leaky tubes delayed start-up until December 1. |.

The sait agata shst down on December 26 for sondenser retsbias and re- !.

6feeling.

~

The reseter was also shutdown from Marek 30 to May 24 for refseling,
,

at which time the power level was limited to 83%.

Da February 4, internetton between the rad waste systems and the feed-
,

water erstem tripped all three feedwater pumps. This was due to en ope- [

rational error. Air was 1strodseed into the condensate header when water ,

If ras waste sample tank ' A' was belas transferred to the hotwell and sin-

sitaneously being used as a sonroe of water for beekwasklas the radwaste

floor drain filter.
,

r

Lili.

There were only fome forced skatdowns in 1976. Three were due to

equipment f ailures and one was dse to na operational error. Five of the

sin forced power redsstions rossited from equipment f ailures. Maintenasse
'

and testing eassed the ramalaims power redsetion. .

During a shstdows started in 1973 and contissing into 1976, the mala >

*esadensers were retsbed using welded titanium tsbias. Approminately

43,400 tubes were replaced due to sorrosion and erosion. Tabe leakage ;

started again la November 1976 due to vibration indseed f ailures. |

There were 1 resetor screes daring the year. The first on May 4 was |

dse to operational error which allowed air to leak lato the condensate !
i

i

I
I

s -- _ _ _ _ _ _ _ _ _ -_
-
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eystem which tripped all three f eedwater pumps. The second on Jane 30 .

oeestred at low power daring start-up and was due to improper pressure

resslator set point which allowed the bypass valves to open.
.

1212.

Only three forced shutdowns ocourred in 1977. Two reestor serans

were satsed by operator errors and another ocentred during tests. No
.

forced power redsstions were reported.

Contianlag sondenser tube vibration conceras forced the plant to op-
,

erste at redueed power satil the aussel refseling and maintenance estage

from April 23 to August 4, at which time the tube problem was sneesssts117

solved. The sait operated satisf actorily for the rest of the year.

lill

There were five forced shutdowns daring 1978. Three rossited from

equipment f allares and two from maintenasee and testing errors. Thors

were two forced power redsstions, one due to equipment f allare, and one

due to maintenance and testing.

Reestor sernes were caused by malfssetions of the feedwater system

and NSIV testing. Condenser tabe leaks sensed a powet redsstion on
{

April 2. On May 11, an end of core life coastdown began with an average

power loss of 2 MWe per day. Refuellas commenced on September 1$ and son-
.

tissed throssh December $. .

LL1L f.

There were seven forced shutdowns in 1979. Two of these were due to

etsipment f ailures, one rossited f rom a malatenames and testing error, and



.

4-16

four were due to operational errors. Sixteen forced power reductions. .

caused by equipment f allares, also occarred during 1979. -

On May 2, during surveillance testing on the reactor high pressure

isolation condenser initiating sensors, a hydraulic disturbance caused a

reactor high pressare scras. All recirculating pump valves were closed

limiting circulation to the five 2 inch bypass lines. Reactor water level .

decreased to 12-18 inches above the top of the active fuel. Triple low

~

water level in the core esisted for 36 minutes before the transient was

terminated by starting the ' A' feedwater pump. The reactor remained

shut down for the rest of the month for tests which revealed that no core

dessee had occurred.

During the year, there were seven forced shutdowns or power reduc-

tions due to recirculating pump problems. Teo of these were due to pump
.

seal failure and five were caused by MG set f ailures.

1219.

In 1980 there were five forced shutdowns and nine forced power reduc-

tions. All 1980 shutdowns and power reductions resulted from equipment

failure.

'

The plant was shut down from January 4 to July 10 for refueling and

maint e nance. During the shutdown, the 10-year code hydraulic test on the .

reactor vessel and coolant piping was successfully completed. Pr e-ope r a-

tion tests, equipment calibration and NRC mandatory scram tests were com- '

plated during the start-up.

The reactor was shut down from September 18 to September 23 as a re-

salt of increasing drywell unidentified leak rate. The leek was caused by

a leaking drain line on a feedwater check valve.
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The plant was shut down from November 21 to November 28 for malate-
. t

|

,

mance on 'C' high pressure feedwater heater and the sorth feedwater line
i

{i cheek valve.
-\

'
From December 19 to the end of the year, load was steadily deeressed '

;

j due to high condensate domineraliser differential pressure caused by the

inability of the new radwaste system to proessa liquid and solid waste as,

*
:

designed.
!

'

LLLL |

,

,

i

j In 1931, there were ten forced shutdowns and three forced power re- ,

1 i

j destions. At the beginalas of Jassary, the capacity was limited by the '

1 i

oondensate domineraliser differential pressare and contimmed to decline<

,
t

'

: due to domineraliser conditions. The cause of this limitation was the
,

I

inability of the new radwaste system to prosess liquid and solid weste as
{

i designed to support regeneration of the demiseralizers. This condition
t i

| contissed periodically into the month of February. On February 18 and 25,
i

|; the malt reduced power to plus tube leaks in the south condenser waterbox. 't

;

i On April 17, the omit shut down for 1004 hours for malatoaanse sad TNI '

'

j modifications with 70% of the estage skarged to TNI modifiestloss. O
.

q
!

,

During June, steam trap f ailure in the ' A' sad 'B' steen jet air ;
i

'l
{ ejestors systems ressited in degraded condenser vessum. It degraded to '

,

r

| the point of causing an automatie seres on Jane 26. Degraded condenser
-)

8

'

.

vaesus remained a problem im July and August. Da August 15, the unit shut h
< .

, ',
i down to sorrest the vacuum problems and to correst an unidentified drywell
l

i

i

) leak rats, Before startup on Ausset 27 and 28, tube f allares in the 'A' .

1

1 and 'C' shut does cooling heat enehengers eassed the sait to remain shut

down natil the middle of October, On December 9, the sait shut down to
, i,

; investigate operability problems with the isolation acadenser valve.
.i

l

l,

<
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4.4.4 Farned ah=edawns sad f aread newar radmet taan
annaad h , DER lattiatins avantg

.

Design basis events (DBEs) are transients which challenge the safe

operation of a plant sad the ability of engineered safety features to

safely shut it down. Oyster Creek has esperienced fif ty-five forced shut-

downs and forced power redsetions caused by DBE initiating events. Table
; .

4.4 gives the number of these events by DOE type for each year. This soo~

tion discusses the forood skatdowns and forood power reductions is each
,

DBE estegory.

4.4.4.1 DRE antanary 1 - Inaramma in heat r--awal. The sia events

la estegory 1 were of three typest

1. 1.1 Feedwater system malfamations that resulted in a decrease la

feedwater temperstare (2)*

2. 1.3 Steam pressure regulator malfaaetion or fallare that resulted

in ineresses steam flow (2) *

3. 1.7 Inadvertent opening of a turbine bypass valve that rossited

in ineressing steen flow (2) .

All of these initiating events were followed by an automatic seras and

safe reactor shutdown.

Type 1.1 initiating events ocoarred on August 26, 1969 and June 30,

1974. In 'ooth ocearrenees, cold water was inj ected into the remotor ves- '

set because of a maltaastionias feedwater rossisting valve. The reactor
.

serammed on high flaa.

Steam flow transients shut down Oyster Creek twice as a result of

electrie pressare ress'1stor (EPR) problems. The first event, on Apell 14,

1970, resulted La low rosator water level. The second EPR malfunction, on

Sept embe r 22, 1970, caused an MSIY elosure as a result of low pret sare la
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j Table 4.4. Oyster Cred Det iettistieg eveer emnery

|

1969 1970 1973 1972 1973 1974 1975 1976 1977 1978 1979 19M 1983 Total

3.1 Feedester system settemetiese resultieg I I 2

| in decreased feedester t oyerstere
3.3 Steme pressere regolater selfmeeties 2 2

resultieg to increased etese flee
1.2 leadeerteet eyeeles of turbine byyees 2 2

welwee

| 2.3 Stese ysessere regelster omlfuncties 2 1 3

resultieg is decreased stem flew
2.2 I es of enternal lead I I
2.3 Terbiee triy 3 5 1 2 I I I I 15
2.4 leedvertent closure of MSITe I I I I I S p

2.S Sees of condenser vecem 2 I I 2 I 7 e

2.7 Lees of eersel feedester I I I I I I I 2 9 [
3.1 accirculaties ymy tripe 1 4 1 3 9

Teast 12 11 7 4 2 S I 3 2 S I 2 SS

1
!

.

.

S

9
____ _ __
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the sala steam line. These EPR fallares were eassed by dirt fouling the .

EPR pilot valves. Nejor EPR eontrol system modifications in mid-Oetober -

of 1970 solved these sentrol problems.

The two type 1.7 events rossited f ron operaticaat errors on September

; 2,1949 and December 16, 1949. On both occastoms, the reestor power was

low and the bypass valves were being massally operated to aid la roastor .

water level control. The operator opened the valves too qstekly sad the

'

resetor seremmed on low level.

4.4.4.2 nas ame..ary 2 - daaraana in kant e--^wai. The forty initi-
,

-

l
; sting events resalting in decrease heat removal from the reestor oore r

were of sis types
I

1. 2.1 Steam pressare ress1stor malfanetton or failure that rossited
,

!

in deerensias steem flow (3);
, i

2. 2.2 Loss of esternal load (1); !

3. 2.3 Tarbine trip (13); |
1 'i

4. 2.4 Inadvertent olosure of main steam isolation valves (3) * ;

L3. 2.5 Loss of condenser vessen (7) i

6. 2.7 Loss of normal feedwater flow (9) . I

A11 but the loss of feedwater Dets were terminated as designed.

Two of the three Orpo 2.1 events osearred at low power daring taltial '

l
*

startup testias on September 9 and 18,1969. The first event was due to
|
r

electrie pressare rossistor (EPR) failure and the second resulted f rom .

testing of the seehasisat pressare rossistor (MPR). The thirs malfunction i

j of steam pressare rossistors ocearred on November 14, 1977 when control

power was lost. In all esses, the bypass valves opened and the reseter

serammed.

The single loss of esternal load event was on Jana 30, 1973. A gen- !

erster load rejection sorse ensned f rom a lightning stors. !

I

i
_ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ . _ _ _ _ - _ - _ - . _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - . -
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|

Tarbine trips (DGE 2.3), as with most aselear plaats, were the most
L

menerous DSE initiating events. Of the fifteen turbine trips, eight re-
!

amited from high level in the moisture separator drain tank. In all of
!

l these trips, Oyster Creek was changing power level wkloh eassed an inven- *

| tory imbalasse and the teamiting high levels. Four additional turbine

I trips rossited f rom stop valve testing. Stop valve No. 2 elosed too
l

rapidly eassing two turbine trips on December 25. 1970. Repairs were com-*

pleted in Jassary 1971. A f astty stop valve test carenit induced two ad-
.

ditional turbine trips on Ostober $,1975 and Detober 21. 1977. Two tur-

base trips were related to semerator problosa. Da Desember 29, 1972 an

operator opened a transformer door ressiting is a generator loss of

fleid and a turbine trip. As aseelerstion relay tripped the turbine on

Septseber 2$.1974 when the generator attempted to respond to a power grid

disturbasse. he final turbine trip, on Angset 4,1930, rossited f rom a

spurious loss of condenser vacaen signal.

Four of the five MSIV elosures rossiting La shstdowns osastred dar-
;

ing testing. These events were on September 19, 1969 December 3,1977.

Desember 13, 1973, and Detober 19, 1931. Nish ambient temperatures la a

steam pipe tsanel f aitisted an NSIV elosste on Jane 17, 1970 from a spe-

rious steen line break sissal.

hose were seven type 2.3 (loss of sondenser vaeum) events. he i
.

..

first of these cessered on September 24, 1969, one day af ter the generator

vas first synekronised to the transmission system, and was attribsted to 1
*

inner and af ter condenser deale erstem problees. A temporary drela systes ;

, was immediately lastalled and a persament drata connection sospisted in
:

| 1970. Another loss of sondenser veense trip on December 18, 1969, was des t

to operator error. It rossited from act isolating the waste sample tank

! !
1

!

!

_ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ ___ _ _ _ _ - _ _ _ _ _ _ _ _ _ _
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' A' af ter the drain pomp tripped. Twice condenser vacuum was lost, due to

system leaks. In January 3,1970, inteskage through the expansion joint
,

be tween the 'C' condenser and exhaust section of the 'C' low pressure

turbine caused a low vsonum trip. On April 24. 1972, worn seals on the

steam jet air ej ector pamps resnited in air inlaskage and a reactor scram.

A loss of power to the air ejector of f gas system pressure regulator .

valves caused a low condenser vacuum trip on July 25. 1975. On Angust 27.

1975 a trip occurred as the ressit of an operator error. The 'A' condes- *

set was returned to servios during startup under low circulating water

flow conditions. During June 1981, steam trap f allare in the ' A' and 'B'

atsma jet air ejector systems resulted in degraded condenser vacans to the

point of finally causing an antanatic scram on June 26, 1981.

The loss of normal feedwater D8Es include the most serious transients

which have occurred at Oyster Creek. On May 2,1979, one of the nine type

2.7 eventa resulted in a triple low water level in the reactor vessel.

This event is discussed in detail in Soot. 4.3.2.6. Three los se s of nor-

as1 feedwater were related to controller malfunctions. On December 31,

1969, a er.usk esoess flow shook valve gave an erroneous indiestion to the

f eedwater controllers and the reactor tripped on low level. A loss of

steam flow signal yielded similar results on January 19, 1970. Wel funo-
.

tion of the feedwater controllers again shut the reactor down on September

4, 1978. On three occasione, systems internations between the feedvater
,

and radionettve weste systems asused f eedwater pump trips. On April 13,

1972, a minoriented switsh vented the hotwell to a tmosphere causing the

condensate props to cavitate end one feedwater pump trip. Similar in-

tereotion on February 4,1973 and May d e 1976 introduced air into the eon-

densate h sider and tripped sit three f eedvater pnaps simultaneously. In

<_ _ _ _ __
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| o-as t

i

!
|

| the final less of normal feedwater NE. a sissle feedwater pump trip due .

!to egalpment fattare shut the reseter dews en Jane 21. 1973. :

!

d 4,4.) ""8 anemmasw j = dameaana in camatae maminat av s t an fl eur

h All aime events la ME estesery 3 rossited f rom restremistion pump ]
trips (Type 3.1). These events of ten had smaller eensequences thea ether

|

NE initiatias events rossitias la power redsetions rather than shstdowns. [
. i

Fear of the mine events 111sstrated a esames sense seeksaism af fectims the t

!'

roeirestaties pumps and f eedwater pumps. Da April 7,1MO, Jassary 22, '

|'

1M;.. February 3,1M2, and December 12,1MS,12SV de has lead testias f
errors tripped three restremistion penpa and one feed water pump. A power i

l

redsstion followed each initiatias event oseept the first which was fel- !

loved by a sensal ekstdown. The rematains f Ave roeirestation pump trips

were sessed by M set f allares and affected only one pump each time.

d .4.3 Man-nat fanand ahmadamma and faamad maman naduatlana |
IThere were les forced sketdowns er forced power redsettens which were
|

set attribstable to ME initiatias events. Table 4.$ lists the number of

these events per year by NEIC estesery. Eiskty-one of the les shstdevas

et power redsstions were ese te mechanical fallares, aime to instrumente- !

ties and thirty-eight to leaks. This amesats to 87% dee to f allares of

iegespment. There were eleven see ME events attributed to operator i
1

.

errors, a saaste esternally sessed event, sad a staste event caused by

reestatory restriotten. J
*

I

d.4.6 Taanda and animay immilamaiman af imanad ahmadamma |
and faamad amman naamaniana |

The ealy reeseries probles evideseed by the forced shstdevas sad

power redsetions, other than these nestioned la Seet. d.4.4, was condenser |
| |

l

!

!

!

!
!

!
!

- _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ . _ - - _ - _ _ _ _ _ . _ _ _ _ _ - -
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i

; !

!

tabe leaks. Condenser tabe leakage problems began in 1970. It was asse s- !
.

! !
' '

sary to plus ninety-seven sondenser tubes darias the last half of 1970.

! Seventy. of these were in the sorth half of the 'C' sondenser. '

~On Osteber 25, 1970, two readily assessible sondenser tube segments
t

were removed free 'C' eendenser for analysis is an effort to identify the '

i

failure seehasism. Investigations revealed that the f ailure was at a

*

small, narrow, and deep pit. The appearsase of the pit osagested that it

was sensed by je t seties of water passlag an obstreetles la the tabe (ie- I
!

'

( pinsement attsek). No corrosive deposits were fosed in the pit. Photo- i

I !
i sierographs revested no intergraestar attack. '

1 l

j Thressh 1975 ressaring power redsstions were mesessary to repair or I

:; ping leaking tabes. The attendant salt water inleakage into the sendes- !
)

j sete system eassed operational difficulties whiek rossited is plant opera- f
ties at redseed power. Oeessionally, temperasy repairs were made by add-

] las a seedsst-like seating esoposed. |
|

t
{ During the skatdown la the first part of 1976, sendensers were re=
i

| tabed estag welded titanium tabing. In all, apprealantely 43,400 tubes
,,

;

j w.r. re,1...d. es.h b.iag 4s.s it is length. Th. e,iginal tab. .at. rial j
was 0.1878 la. CD a1seinem bronse,19 hws. The replesoment tabe saterial j

ii

: was 0.1875 la. 00, titasim, 22 beg. Tabe replacement was assessitated by 1
i i

| essessive eendenser tube leakage doe to the effects of eresien serrestos..

i.
j
t

| Staae retsbias, the titantum tebes have fasetiemed satistaeter!!y la !

i
-

i service with the eseepties of a 11alted number of vibratlee-ladseed tabe !
'

j !
failures. Condenser tube vibraties developed daring 1977. Bewever, this

'

probles was serrested darias a refselias estese which bossa en April 23, (
i i

1977.
|

[ On February is and 28, 1981, the 'C' seeth eendenser waterbes deve- l

loped tabe leaks. Fearteen tak e were plugged.

i

i .

] l

I I

. - _ . _ - - - _ - - .
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s

1

i 4.5 Ranartahia Events .

| 4.3.1 Raview of remartahia avants *

1

| This portion of the study eassised 494 events soneersias abnormal
. .

I operations reported by Jersey Central Power and Light Company from 1969
2

j thressh 1981. Appendia A.2 presents a table of these reported events. Ia
*

the table, blaaks indleate Laformattom that is missing, and dashes indi-
;
!

! este "not applicable." Events from 1949 throssh 1972 are numbered ehromo-
| -

i logiestir. Beginalag la 1973, events were reported as Absormal Ocear-
!

j renees (A0's) and are labeled as such. Begissing in 1975, the de signation
i

j was ebenged to Reportable Oeenerosses (RO's) and in 1978 to Licensee Event

Reports (LER's). The table also refleets these shanges.
-i
! 4.3.1.1 Yameiv a-- - w of remanemhia avanta. The event reporting
,

j patters over the life of the Oyster Creek plant is shows la Fig. 4.1. The

f year-by-year trend was generally toward more reported events, with peak
!

; years la 1974,1930, and 1981. The years 1949 throssh 1973 averaged nine-

teen reported events per year, while the years 1974 through 1981 averaged.

| forty-sise reported events per year. Reenering f ailures were a contribut-
i

| las f actor to the speerd trend. From 1949 through 1973, an average of

three recarring f alleres oessered per year while for the years 1974
|

throssk 1981 that average doubled to sia per year. Iowever, even if the .

) recarring f allares are ashtreeted, the syward trend in the sunber of re-
I

) ported events is still apparent. *

i

i 4 .3 .1.2 Swana= a -~ w af eamannahia avanta. A summary of the sys-
i

|
tems involved la all the reported events is given in Table 4.6. In this

| table, the saber of times a reported event involved enek system is shown

i
j by year. line table totals the system eode s listed in the " system" este-
1
; gory of Appendia A.2. The sont frequently reported systems weres
:

!

I



--- . _- -_ _ _ __ -_ - = - _ - _ _ _ _ . _ _,_ _ -.- - . _ _ _ _ - _ . -. ._ - _ __- _ _ _ -
-

-

. . * *

80 - 75
'a .

as
us
E TO -- 66o
e
me
e
e so-
>-
O

_
62-

y

*

| 50-
*
g - 40 ' %

$ 37 '

40- 3e ,

S -

30 >
*

o 30-
.. < sc
-

27 N
a. tn

x - 21
m '

O to- +
'

z -
' '

.- ~
~ '2;

2 '
s

3 10 - 4z 3
,

_ - s

_

| .

1949 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1941

YEAR

Figure 4.1 Number of Reported Events Per Year
at Oyster Creek

.

A

f



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

- < - ! s
_

# en /
.- .# - -,

C Table 4.6. sammary of systems f avolved la reportable events by year'

System 1969 1970 1971 1972 '1973 13I4,197$ 1976 1977 af7s j 979 1980 1981 Total
,

"

Reester vessel latereste (BA) 1 2 2 3 1 1 2
'2 2Benetor general (RI)

12 y

Reactivity sentrol (RB) 1 1 1 2 3 3 1 4 4 2 23 7 m,

' jRenator sore (RC) 3 1 1 / 1 1 2 2 3 14 ,
s+

,

4 1
'' '

i _" , , 2 _Reestor vessel (CA)
' Coolant recirculation (CE) 1 2 1 1 -- -L ' _ 6 1 1 3( _

+ s

Mais steam 8CC) 1 2 4 20 3 1 3 2 22 4 6 48 " [
kala steam isolation (CD) 1 ,' 2 1 5 5 ,2 1 1 13
Isolettom condenser (CR) 15 4 6 4 2 1 3 4 5 [ 4 3 47
Resideal heat removal (CF) 1 1 2

, ;

Remotor coolant cisanap (OG) - 1 2 3 g

Feedester (CM) .
1 1 1 3~~~

Other coolant subsystems (CJ) 1 1 '

Eagleser safety festares - general (SI) 1 ,I

Costelament (SA) 1 1 2 5 13 6 7 4 4 10 4 11 68
Costeinment beat rea.aval (SB) 1 1

- Contalement air eles my (SC) 1 < 1, ,
,

Costelament isolatloa (50) 1 1

Migh pressere safety lajestion (SF-C) 3 3 {
/ Core spray (SF-D) 1 4 4 "3 4 2 6 12 3 43 et

5 m- Other engineered safety festeres (SNI 1 1 1 1 4 @ C'

,.,

Costelament parse (SH A) -) 1 1 24

2 2 2 2, 3 ,e' 1 2 5 8 33Consolament spray (SM-B) ,

1 2 3 1 3 5 1 '6 22
"

Standby gas treatment (Sal-D)
Instramenta tion med controls genere! (II) 1 / 2 ).

' 2 2 2 1 1 5 6 19Reastor trip (IA) ' '

2 |Of f site power (EA) 1 1 -

AC as s & ts pow e r (ER) 1 1 2 2 1 2 2 11 ,
'

DC assets power (EC) 2 1 2 2 1 8

,
Emergency generator system s '(EE) 2 4 4 1 '1 3 3 1 3 24

Spent f eel pool coolley and el hamp (FC) 1 , 1

Feel handtlag (FD) l'' - 1
'

Service water (WA) 1 "1 1 2 1{ 10 to 2 28'

Compement coollas (WB) 1 1
' ~yCamderseas storage (WF) 1 1 1 3

Compres' sed air (PA) # 1 1

Proce ss sampi tag (PB) 1 2 3
$ 2 ^7*Flee protestloa (AB)

1 '* 1Other easillery (AD) [ <

Tarblas generator (BA) 1 1 1 1 4

Wala conds aser (DC) 1 1 2

Conde sse ts, e.leemap (llc) I 1

1.tgef J ra4 waste (NA) 2 5 2 ,
1 2 3 15

Ge ssoas rad wa ste (tm) 1 1 '1 6 9

Process and ef fleest moniterts (NC) 1 1 5 4 1 2 2 2 1 1 20

Airborne radioastivity monitorlag (98) 1 1

2 1 1 2 6Other systems
1 1 1 3 6System soJo not applisable

* *

Total 6 3 21 40 45 70 40 32 31 47 61 84 66

a e
*

e e ,

~ r r- (
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(1) reactor containment systems (68),

(2) main steam systems and controls (48),

(3) isolation condenser systems and controls (47),

(4) core spray systems and controls (43), and -~

(5) containment spray systems and controls (33) .

4.5.1.2.1 Reactor containment sentems. Twenty-thre e of the sixty-

eight reactor containment systems events were f ailures of the torun-to-
*

drywell vacuum breaker valves. An additional ten events involved the loss
.

of containment integrity. Vaccum breaker valves and the loss of contain-

ment integrity are discusssed in Sects. 4.5.3.2 and 4.5.3.5, respectively.

The remaining containment events ranged from crygen analyzer f ailures to
'

i

high torus water temperature. No single failure type accounted for a

large number of events. '

i

4.5.1.2.2 Main steam avstman. Thirty of the forty-eight events in- [

volving the .ain steam erstems were set point drifts in pressure and flow
,

censors. The maj ority (15) of set point drif ts were reported in 1974.

Since 1974, there have been about two reports of set point drift per year.

Twelve of the steen system events were valve f ailures. These include the

safety, relief, bypass and main steam isolation valves.

4.5.1.2.3 Isolation condanner mentems. With forty-seven reported

events attributed to the isolation condenser system, it ranked as the.

third highest contriba' tor of reportable events. Of these events, sixteen
* were valve f ailures, seven were relay or switch f ailures, two were pro- i

l

cedure errors, one was a vent line f ailure due to vibration, and the re-

maining twenty-one were set point drif ts or snubber f ailures. Isolation I

condenser system averaged over four f ailures per year since 1971.

i
r

*

|
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In three events, condensate return valves f ailured to open. These

were important because such failures prevent an isolation condenser from ,

performing its intended function of removing decay heat from the reactor.

On December 29, 1972, the condensate return valve for isolation condenser -

'B' failed to open during a significant event involving a coolant blowdown

(detailed in Sect. 4.5.2.1). Four months later in April 1973, the same .

valve again f ailed to open when the valve disk j ammed against the seat.

'No cause for either failure was discovered. On Sept maber 8,1973, the ' A'

isolation condenser condensate return valve f ailed to open. The cause was

the starting contactor overloads being tripped.

Two events also occurred which affected both isolation condensers by

a common cause probles related to the line break flow sensors. Both

events occurred on September 4,1978 and were very similar in nature. In

both cases, a shutdown had occurred and the MSIV's had closed. The isola-

tion condensers initiated and were removing decay heat from the reactor.

Af ter about half a minute, the condensers isolated. In the first event,

each isolation condenser would come back online, but would only operate

for ~30 seconds. In the second event, the operator immediately tripped

two recirculation pumps, thereby reducing the flow and the condensers came

back online (see Sect. 4.5.2.6) . The cause in both cases was the tripping
.

of the condenser line break sensors due to the ef fects of rated recircula-

tion flow. The trip point was set for reduced recirculation flow condi- .

tions, and in both cases all five recirculation pumps were operating at

the time of the occurrence. Full flow caused the line break sensors to

give an indication of a pipe rupture, thus isolating the condensers.

Therefore, a standing order was issued to trip recirculation pumps ' A' and

'E' after initiating the isolation condensers. This standing order was

later rescinded af ter modifications were made whereby the panps were

tripped simultaneously with high pressure or low-low water level scrams.

.

.



.

4-29

4.5.1.2.4 Core serav erstem. An early water hemmer problem existed

in the Oyster Creek core spray eystem, and was corrected. Then, beginning

in 1974, the core spray Erstem contributed consistently each year to the

number of reported events. -'

The water hammer phenomena was first observed during reactor preoper-

ational testing during the core spray pump tests. The problem was caused

-

by the pumps starting when the discharge piping was empty. During the

early life of the plant, the water hemmer was substantially reduced during
.

testing by changing the operating procedure, limiting the bypass line test

valve opening, and utilizing the condensate fill and pressure regulating

i system to fill the discharge piping in each of the core spray loops (A-C

and B-D). It became apparent, how ever, that this method would not be sa t-

isf actory because leakage through the spray pump discharge check valves

back into the torus raised the torus water level and created a chromated

water disposal problem. Therefore, in 1971 the utility installed a j ockey

pump eystsu to maintain a water inventory in both loops. Operational

tests with the new system indicated that the water hammer had been elimin-
i

ated. Additionally, tests on the piping to determine the effects of the

water hemmer before the jockey pump system was installed showed that the

piping was not damaged.1s

Beginning in 1974, the core spray eystem svaraged five reported-

events per year through 1981. A potential . failure due to common cause
*

ocentred September 30, 1980 when the fire protection system, inadvertently

initiated during troubleshooting, sprayed both core spray Mrstem booster'

pump motors. Water entered the motor lead connection box and the motor

leads became wet. It had been previously thought that the booster pump

construction was suf ficient to prevent intrusion of water. A similar

event occurred two months later on November 30. On this occa sion, Isaks

were discovered in the control rod drive pump seal water piping. As a

- _- _ - - _ . _ _ _ . _ . . _ _ _ . - _ . _ _ . . _ . ~ _ _ _ . _ _ . _ . . _ _ _ _ . _ _ . _ _ .
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.

re sul t, water sprayed over the core sprsy system pumps belcw, and leaked

into the motor lead connection box through worn gaskets. The gaskets were -

replaced and the conduit opening sealed.18,17

'

Daring the 1978 refueling outage, scheduled inservice inspection and
-

subsequent tests of the reactor internals identified and confirmed the

existence of a crack in one of the two core spray system sparsers. Action -

was taken at that time eo strengthen the sparser at the crack location by

~

installation of a mechanical clamp assembly. During the 1980 refueling

outage, a greatly Laproved inspection method detected additional cracks.

It was not known whether they were new cracks or previously existing

cracks overlooked during the 1978 inspection. Interim repair procedure

was to use additional clamp assemblies. The NRC's saf ety evaluation,
,

dated May 15, 1980, concluded that although the interim repair was ade-

quate at that time, plans for a new sparger design should be accelerated.

Therefore, the utility contracted wtih General Electric for a new spa rge r

design which was to be installed during the 19El refueling outage.

4.5.1.2.5 Contain= ant snrav systems. No single event type domina ted

the forty-one containment spray systems f ailures. There were problems

with pressure switch set point drif ts, pump and valve circuit breakers

transf erring open, valves f ailing to transf er open, and pumps f ailing to
,

start. Even though no one event type dominated, since 1974 containment

spray grstmas have recurred in reportable events. -

4 .5 .1.3 Canne s=--arv of renortable events. Table 4.7 lists the

cause s of reportable events by year. The large st group of events (316)

were those caused by inherent equipment f ailure. Human errors (170)

totaled only about one-half the number of inherent equipment f ailures.

These errors included administrative, de sign, fabrication, installation,

maint e nance, and operator errors. The remaining seven events resnited

.

-.-. - - _ - _ - .- . . . .- . - - _ - - .- - .. . --
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Table 4.7. Ceases of reported events by year

Casse 1949 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 Totel'

Adelmistrative error 1 2 2 4 2 2 1 2 7 2 1 32
Destge error 2 4 13 3 1 2 1 4 1 3 34

Fabrisettes error 2 1 2 1 2 2 1 11

Inherent f elles e 2 2 36 15 27 39 24 22 16 24 29 54 40 316
'

Instelletten error 3 1 2 1 3 3 14

1.ightalog 1 1

Ilslotenemeo error 1 1 4 3 2 3 3 7 6 9 5 44

operator errer 2 3 2 4 4 2 2 2 3 3 8 35

Weather 1 2 2 6

Total 4 3 21 29 40 65 37 32 27 36 52 75 71 ,
I

La
H

,

N

x

e
I
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.

from adverse weather conditions. Cold temperatures caused f rozen sensing
,

1

lines on five occasions, lightning caused the sixth event, and strong I

winds caused the seventh event.

4.5.1.4 u Atometivity release n---= rv of renort abl e events. Table -

4.8 gives a summary by year of the total known radioactivity released from

L Oyster Creek. An overall increase over the past ten years is apparent in
.

the airborne release activity, while data for liquid activity released

reveals a slight decrease. A total of twenty-three events at Oyster Creek .

were radiological in nature, with thirteen of these involving

; radioactivity releases, eight involving activity levels around rad waste

tanks exceeding toch spec limits, and three involving personnel

exposures.

Of the thirteen events involving release of radioactivity, twelve

'
were due to equipment f ailure including two occasions when outside lines

containing radioactive water ruptured due to freezing. Four release

events were pipe leaks, two were valve leaks, and another was a leak from

fuel pool cooling to the EBCCW system then from the RBCCW heat exchanger

to the discharge canal. One event was an increase in the grama energy of
I

; the stack gas during a normal plant startup. The remaining radioactivity
.

release occurred on February 6,1975 due to naintenance error when
| .

( backwash valves on the condenser water box were lef t open while inspecting

I the condenser for tube leaks. None of the events involved a release over
.

tech spec limits.

| Of the three instances of personnel overexposures, the first involved

eleven workers who received exposures ranging f rom 3.01 to 3.36 rams dar-

ing the 1972 refueling outage. The second occurrence was on January 1,

t

!

|
|
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1973 when three men received excessive exposure to iodine-133 while per-

forming maintenance on the electromatic relist valves. In the third

event, on May 8,1973, a worker who was doing maintenance work on the con-

trol rod drives received a whole body exposure of 3.02 reas.
.

On February 10, 1981, an unmonitored release of radioactive water

occurred due to seepage through the three-foot thick on.tside wall around
.

the new radwaste building (NEN). Leakage from the condensa te transf er

system caused an overflow into the three chemical waste collection tank
,

vaults. Then the radioactive water exceeded the ninety-five percent

level, water seeped through the NEW building concrete walls. The area

around the building was roped off and soil samples were taken. Direct

survey results showed detectable ground contamination only within six

inches of the walls. To prevent further seepage, herculite was sealed

against the wall. Once the continuous overflow to the chemical waste

collection tank vaults was halted, effort was concentrated on processing

the water from the tank vaults to the waste surge tank. The NRK operators

have recieved instructions not to exceed the ninety-five percent level in

any tank, and have been made aware of what actions to take in the event a

tank reaches a level greater than ninety-five percent.18

An umsonitored release of radioactive water occurred on April 21,

1981 due to leakage from a valve inside the condensate transf er pump *

building. The water seeped through the ground in the building and under
.

the walls. By performing a water balance, a total of 10,000 gallons could

not be accounted for, and therefore, was considered as leakage.

The valve which leaked is a bypass for the condensate transf er flow

control valve. However, the flow control valve was tagged out of service

at the time and the bypass valve was being used to control flow. Upon

- - - - . - - - , . . _ - - _ _ - - _ - - , - - - - . . . - . - - - - . - - - - - - --
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discovery of the leak, the condensate pump was shut down and the condon-

*
sate storage tank was isolated. The area in front of the chlorination

building was diked to trap any water collecting by the roadside. The

trapped water was pumped into fifty-five gallon drisas. --

The leaking valve was replaced and repair work on the flow control |

valve was completed. Three days af ter the event, the radiological con- !

*
trols department removed the barriers and the area was cleaned. Modifica-

,

tions to minimize the probability of future leakage included sealing the

I
j floor in the condensate transf er building and the installation of a water

de tection alarm.* *

' On July 6,1981. an unmonitored release occurred in the new radwaste

ventilation exhanst sy st em. A tear was discovered in a plastic seal used

to temporarily block a newly installed section of ventilation duct. The

new section had not been tied into the existing radwaste ventilation sys-

tea. The total release, based upon flow calculations when the exhaust f an

is operating, was less than 60 pC1.se

4 .5 .1.5 Environmental 4=nnet a--- ev of renortable events. Twenty-

four environmental events resulting f rom nonradiological causes occurred
;

at Oyster Creek. Seven of these events were fish mortalities due to water

temperature changes occurring because of plant discharge water stopping or

starting during normal operation. Two events involved pingging of plant.

intake water screens and dilution pump seal water strainers by debris and
~

crabs, while two events were caused by low intake water level due to low

tide and high winds. High temperature of the condenser discharge water
|

was the cause of one reported event. The diesel engine for the fire pump j

seized due to loss of cooling in another reported event.

The remaining eleven reported events involved the plant dilution

pumps, designed to reduce thermal pollution by diluting the discharge

_ . _ _ , _ _ _ - - - - . - _ . _ - . - _ - _ _ _ _ _ __ . _ _ _ - _ _ _ . - _ - . _ . _ . - _ - _ _ - - - . , _ _ _ _ . . _
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water. Dilation pump f ailures have been a recurring problem at Oyster

Creek. Numerous pump trips have occurred, primarily due to low cooling

water pressure and low seal water pressure. On one occasion, dilution

pump 1-3 seized when the pump impeller sheared a number of connecting -

bolts and j ammed against its housing. Pump 1-1 was removed f rom se rvice

Sept embe r 10, 1980 when a bearing overheated and was damaged. At the .

close of 1980, an engineering evaluation was in progress to improve the

dilution pump system including a proposal to replace the present cooling /
*

seal water pumps, located on the dilution structure, with two pumps of

greater capacity. The new cooling / seal water pump loca tion was tentative-

17 decided to be the f acility's fresh water fire pond.

Another environmental event occurred on April 15, 1981 when strong

winds concentrated large amounts of sea lettuce in the intake canal and

clogged the intake structure. This in turn reduced the flow across the

screens causing the water level in one-half of the intake structure to

drop below the emergency service water pump suctions. The muergency

service water system provides cooling to the containment spray heat ex-

changers which removes heat from containment and is the ultimate heat sink

for the energy release in a LOCA. Each of the two loops of containment

spray contains two emergency service water pumps, two containment spray
.

pumps and two heat exchangers. The flow from one pump in either loop is

sufficient to provide the required heat removal capability. In addition. .

the intake structure is divided into two halves. Since one-half of the

intake structure was unaf fected, one of the containment spray and emer-

gency service water loops was available.

The second containment spray system loop was inoperable for esenty
(

minutes. Availability returned when the circulating water pump was'

!
|

|

u
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s toppe d, thereby allowing the water level in the intake structure to rise

back above the emergency service water pump suctions. In addition, new

high pressure screens were scheduled to be installed during a refueling
'

outage in November 1981.
.r

Finally, an interest has been shown in the Oyster Creek-Barnegat Bay

area concerning the existence of shipworms. Shipworms are wood boring

marine organisms that do great damage to wood, such as pilings for piers,.

beneath the water line. These organimas began to appear around 1971, and
' * in 1975 a large popuistion was in evidence. The utility contracted with

Willism F. Clapp Laboratories of Battelle Columbus Labs in June of 1974 to

, study the woodborer problem. Also, dhe Westlands Institute of Lehigh
|

University undertook a study, hired first by three local marina owners and

! Inter funded by the NRC. In their quarterly reports, both these organiza-

tions at times concluded that the growth of certain species of shipworms

was indeed encou: aged by the thermal effects of the plant ef fluent. At
J

other times, they reported no relationship. How ev er, it was al so reported
,

that by using only high quality treated wood in the area, continuing to
i

use high dilution pumping, and keeping the water clean of load wood, the

shipworn inf estation problem could be held to a minimum.
;

'
4.5.2 Rewiew of sinnifienne events

The analysis of the operating history of Oyster Creek examined re-.,

ported events to find those occurrences which represented significant,

:

threats to continued safe operation or to rrstens designed to mitigate-

! transient conditions. Reportable events were therefore significant if

they met one of these criteria:

1. an event in which the f ailure or f ailures initiated a de sign

basis event (DBE) as listed in Table 3.1, or

_ _ _ _ - - _ _ . . _. _ _ _ _ - , ___ _ _ . _ _ _ _ - _ , , , . _ _ . . - _ _ , _ _
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2. an event in which the f ailure or f ailures compromised a function

of the engineered saf ety features.

Seversi events at Oyster Creek met the above significance criteria.

Table 4.9 summarizes the significance categories assigned to these events -

and Table 4.10 summarises the significant events which occurred at Oyster

Creek. The total in the table, twenty-five , is greater than the actual .

number of significant events, seventeen, because six events, 72-29, A0 73-

*19, LER 79-014, LER 80-032, and LER 81-018, and LE 81-061, required mal-

tiple significance categories. The events de signa ted as significant

were:

1. decrease in reactor coolant inventory,

2. reactivity anomaly due to short period during startup,

3. loss of containment integrity,

4. loss of containment spray system,

5. loss of onsite power sources coincident with loss of of f site

power sources.

6. decrease in reactor coolant level to the triple-low level.

7. turbine pressure ragulator trip,

8. suppression chamber vacuum breekers compromised, and

9. loss of standby liquid control rystem.
.

4.5.2.1 Daarense in rematar eactant inventarv. The decrease in

reactor coolant inventory is an initiating event for a design basis event
.

(DBE) 6.3 . On December 29, 1972, reactor coolant was lost to the torus

through a f ailed relief valve. During the course of the event, three dif-

forent valves f ailed.

The event was initiated when an operator opened the door of a cabinet

housing protective fuses for the generator monitoring relays. The door

_ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _
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Table 4.10. Tabaletten of alsalfisant reports at Oyster Creek

Report No. Event date Signif!sasse Event de se Jytlen

69-2 9/9/69 57 Tarblae pres sare regulator sal tametles, re.!rostar peep trap.

12-1 4/11/12 37 Reester bids. vent dampers f all to slese, vietation et sesenJary son-
talement.

12-29 12/29/72 S3 . 57 After a seren. relist valve. ESIV. and 1seletten sendenser condensate
seterm valve all fall.

A0-f)-19 9/8/13 St. 32. 57 Tae power f alleres sense pamp tripsa second f allare dae se laserrest
settlas on treasformera else DG failed to start.

B0-76-13 3/3/76 37 Seconda ry seatelement willf ally violated - both s trieck deare spea.

30-77-5 3/10/77 S7 Both sentalement airlock deers eyes at ease violatlas assendary
*

sentalement.

LER 7 8-033 12/14/18 59 At t sept to tasert sentrol rod f alla dae to best switsk. **
I

LRR 19-014 5/2/19 S2. 53 Beaster seelset level decreases to trlyle les pelat as precedere jj
for operations la this sitaaties (Rs SD).

IJWt 79-020 6/13/79 37 Both ascendary sentalement aislesk deers open.

IER 19-025 8/6/79 57 Terms sample valve lef t open vietaties of primary sentalement.

LER 19-034 10/8/79 $7 Both sentalement elslesk doors open sinaltanesesty.

LRR 84-015 4/3/30 S7 Reaster buildlag asetetten valve broke. less of sentalement lategrity

LER 80-032 7/16/80 St. 52. 57 Terus area sostatement spray pamp room doors apen. Violettaa of see-
enda ry sosta t ement, sentaleasat spray laoperable. =

IJ3t 81-018 4/16/88 S7. SS Werkers plased scaf feld sash that the two vassum breaker valves seald
met open sempletely.

LER 88-022 3/20/88 57 One persommel airleek deer woeld met slese and the other was lef t
ope n.

IJWt 88-025 6/17/88 57 Beth retiread airlock doors were eyes a t the sano time.

LER 81-033 1/27/81 57 Fersenmal assess alstesk deers were famed open.
.

.
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;

1

N

was equipped with a switch that actuated relays in the protective systems
i

and tripped the turbine. The reactor then scrammed, and a pressure tram-

sient ensued which was terminated at 1070 psig by the opening of the elec-

tramatic relief valves. Af ter the pressure had been reduced by 22 psi, -~

three of the relief valves closed * however, the 'D' relief valve f ailed

to close. and continued to blow down steem to pressure suppression chamber.
*

As a result, the primary system cooldown rate was 158'F for the first hour

and 27eF and 37*F f or the second and third hours, respectively. A total
|

"r 50,000. gallons of water in the form of stess was blown down during the !

i incident.
a
'

Following the scram, the operator attuspted to switch from "Run" to

I "Startup" mode, but 'h a mode switch key broke of f. Therefore, with the

d reactor in tLe "Ran" mode, the reactor pressure fell to 850 psis, and
,

all the MSIV's closed except one, valve NS04B. This was the second valve

failure. The redandant MSIV closed and containment remained adequately

se al ed.

The third valve f ailure occurred when condensate return valve V-14-35
i

on isolation condenser 'B' failed to open. Isolation condenser 'B' was
i

therefore unable to fulfill its function and the isolation condenser sys-

tem lost its redundancy.

Fallare of the electromatic relief valve occurred because a piece of> .

thread material from the disk retainer of the main valve had become lodged
*

between the pilot valve seat and disk. Since the pilot valve could not

in11y close, the main valve remained open. Modifications were to imple-

ment a new method of preventing rotation, by pinning the disk retainers, i

on all the relief valves. The MSIV which f ailed was found to have a

sticking power-operated pilot valve, which was then replaced by a new one.

5

'
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Cause of the condensate return valve f ailure was difficulty in bres31ag

the valve disk free of the seat, which burned out the valve motor. The

valve motor was replaced, but no cause could be discovered for the

stic king. * * -

4.5.2.2 Reactivity anomalv due to short neriod durinn startun. On

December 14, 1978, the operator was withdrawing control rods following a .

scram frma full power the previous day. Because of high zenon concentra-

tions, an accurate estimated critical rod position was not possible. The
~

,

1. operator was watching the count rate as indicated by the source range non-

itor (SRM). Since the count rate had changed only slightly since the

start of the rod withdrawal, it was thought that the reactor was still

strongly subcritical. Therefore, rods were being withdrawn in the notch

override mode. When the first rod in group 9 was withdrawn to notch posi-

tion 10, the reactor went critical on an estimated 2.8 second period. The

operator then nasuccessin11y attaapted to insert the rod using the "emer-

gency rod in" switch. Finally, an automatic reactor scram occurred in the1

; low range of the intermediate range monitor.

The procedure for approach to criticality did not provide specific

guidance for startup under peak zenon conditions. Additionally, the SRM

count rate was low. Therefore, the operator did not expect criticality to
.

occur. Furthermore, the control rod did not respond to the " emergency rod

in" switch because the switch f ailed to make contact. A mechanical reitch ,

! stop was bent.88

4.5.2.3 Loss of containment intenrity. Primary containment consistso

(
of a pressure absorption system including the drywell, the pressure ab-

sorption chamber or torus, a connecting vent system be tween the drywell

j and the pressure absorption chamber, isolation valves, containment cooling
i
|

|
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systems, and other related equipment. Its purpose is to terminate the

release and mitigate the consequences resulting from an accident. Se co nd-
i

> l
; ary containment is provided by a reactor building which completely en- |

|

closes the primary containment. Its obj ective is to minimize the release
~.

of airborne radioactive materials and provide a controlled, elevated re-
!

lease of building a tmosphere under accident conditions. Dyster Creek ex-
..

Perienced one loss of primary containment integrity event and nine loss of
i

secondary containment integrity events.
,

; On August 6,1979, an isolation valve on the torus sample line from

1 !
primary containment was found open. The valve, located on the suction

side of containment spray pump 'C', was lef t open af ter the completion of

torns water sampling and had been open for seven days. During this time,

iapproximatley 10,000 gallons of torus water drained to the floor sump and ;

pumped to the radwaste f acility. The ability of primary containment to

function as intended was degraded during this period.as

A design error discovered on April 11, 1972 caused a loss of second-

ary containment integrity. During a test of the reactor building ventila-

tion system, the supply dampers for the system f ailed to close. The logic,

1 '

circuit functioned so that when a supply fan was racked out, the dampers '

i would not close maless a jumper was installed. A circuit design change

corrected the error.s4 |
*

A degradation of secondary containment integrity ocentred on April 3.
.

1980, when an operator discovered that the reactor building ventilation

system automatic isolation valve was inoperable. The valve f ailed due to

a broken piston rod on the closure mechanism. The piston rod was re-

placed. Additionally, the piston rods were inspected on all reactor

building ventilation automatic isolation valves.88

2

1

.
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|
|

The remaining seven instances of secondary containment integrity .

violation were personnel and railroad airlock doors being lef t open. Con- -

tractor personnel had both reactor building personnel airlock doors open

simultaneously on May 3,1976 while transfering equipment through the air-
~

lock. Responsible personnel had willfully violated plant procedures by
,

def eating the door interlock.* * On March 10, 1977, both personnel airlock .

doors were open for a sissisted medical amergency drill, and again on
. .

1 October 8,1979 both personnel airlock doors were discovered open due to

contractor personnel disconnecting the automatic closing device on one of

the doors.st,se
,

,

On May 20,1981, a security guard found both persornel airlock doors
,

open. The first door f ailed due to a loosened striker plate while the
i s, cond door had been opened deliberately.* * On July 27, 1981, both pe r-

sonnel airlock doors were again discoverd open.88 Both reactor building
*

;' railroad airlock doors were open simultanoonsly on June 13, 1979. The

inner door had been open for several days, and the outer door swung open

when normal reactor building ventilation was switched to the standby gas
;

i trea tment system to effect f an repairs. Procedures failed to state the

correct method for securing airlock doors. The procedure was revised.s t
,

'

Both railroad airlocck doors were again discovered to be open simultane-
,

onsly on June 17, 1981. While the outer door was open, the inner door -

sprang open at the top because of a failed latch which had been damaged .

j during transf er of the standby gas treatment system to normal ventila-
I-

tion.as'-

|

4.5.2.4 Lann of containment enca, synten. On a routine tour of the
|

reactor building on July 16, 1990, an operator discovered that both doors

to the containment spray pump compartments at the northeast and southeast

i
l

.

l
>
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corners of the building were open. The doors were lef t open due to lack

of administrative and procedural control. The pump room doors were closed

and dogged shut by the operator immediately af ter their discovery.

The containment spray cooling system consists of two independent -'
1
1

cooling loops. Each of the loops is capable of removing heat from the .

!

primary containment following a LOCA. Since both doors were open, both j

Icontainment spray systems were considered inoperable because of their sus-'

'

]
ceptibility to a common cause f ailure. The systems would have performed

,

their designed functions as long as the structural integrity of the torus

remained intact. However, if a leak path had developed which would have

allowed water to enter the pump rooms, the operation of both the pumps

would have been j eopardized.8 8;

) 4.5.2.5 Loss of onsite newer nonreen coincident with tons of offsite

I

; never sources. During a plant shutdown on September 8,1973, a design ;

I
,

!

j error prevented the startup of both diesel generators while of fsite power

was unavailable to their respective safety buses. An ope ra tor wa s a t-

; I

tempting to transfer station loeds to the startup transformers (Fig. 4.2) .

4

When a closing signal was applied to the SLA breaker, a loss of power

i occurred on 4160 V ac bus 1A, tripping one of two 4160V emergency buses
!

(emergency bus 1C), two circulating water pumps, three reactor recircula- |
J

tion pumps, and the operating condensa te and f eedwater pumps. A fasti -

start was initiated on diesel generator (DG) 1 and power restored to bus >

'

1C and the safety systems which it powers. The reactor scrammed due to i

l
'

low water level. |

|
Following the scram, startup transformer SB powered bus 18. Breaker

S1A was then succe ssfully closed and DG 1 secured. The operator attempted,

to start the 'A' condensate pump, but the inrush current tripped the SIA

!

i

i

!

I

l
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.__ __. __ _ _ _ _ _ ._.- .. _ . - _ . . _ _ _ _ _ . . --_-

!

34.5 KV 34.5 KV

I
|

""STARTUP TRANSFORMER STARTUP TRANSFORMER
! SA ww eW S8

.| ,

j BREAKER 31 A BREAMER SIB

4160 V BUS 1 A 4160 V BUS 18

I I
EMERGENCY EMERGENCY )

| DIESEL DESEL
; GENERATOR 1 GENERATOR 2

CONDENSATE CONDENSATE CONDENSATE e
PUMP A i | | | PUMPS PUMPC [

o

.

BREAt(ER IC [ BREAKER [ ) SHEAMER ) BREAKER 1D
A DGl\ / DG2 g/

4180 V EMERGENCY SUS 1C | 4130 V EMERGENCY BUS 1D
!

.

BREAMER EC BREAMER ED

!
;

,

{ Figure 4.2 Simplified Electric Power System Diagram

;
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e
'

i
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*
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,

i breaker for a second time. At this point, the design problem with the

diesel generators appeared. DG 1 failed to start because the engine loch-,

,

out relay had been actuated. Emersemey bus IC was totally without power. ;

An attempt was made to start the 'B' and 'C' condensate pumps, trippias -
,

i
i the 515 breaker and deemergizing emergency bus ID. A fast start was tal- [

tiated on DG 2.
.

The operator agata restored normal power by closing breakers SLA and

S1B, resetting the DG 1 lookout relay, and seesting DG 2. St'ssequest to i
.

the restoration of normal power, the design errer appeared on DG 2. The
,

operator attempted to start the 'B' and 'C' condensate pumps, again trip- :

|

ping the SIB breakar. Diesel generator 2 f ailed to start leavlag emer-

gency bus 1D without power. The DG 2 lockout relay had actuated, prevent-

ing the diesel generator from starting until the relay was locally reset.,

Ii

t

The problem first esperienced with the startup transformers was

traced to an incorrect setting of the carrent transformer ratio matching
,

taps for the 'C' phase diff erential relay on both maits. In attempting<

,

to carry a sizeable load or start a large load, namely, the condensate
,

|pumps, a differential fault current was sensed das to the improper tap j
'

!settirs and the breakers (51A sad $13) tripped. As previossly stated, the |
'

iproblem with the diesel generators was a design error in the engine lock- i

oa; logie cirenitry. After a fast start, the engine lock-out relay-
,

|
catasted preventiss a subsegment start.

~

The designed redundamey for the station vital power espplies was not
' present and had not been present since July 30, 1973 when a test of the

startsp transformer phase differential relays was conducted. Unde r a lo s s
,

i

of power condition, both diesel generators would here per*ormed their in-i

i

tended fumation as was demonstrated by the fact that both units energized

their respective emergemey bases when initially called upon. If, however,
,

i
'

]
'

)
i

1
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a problem had arisen which required a saksequent fast stort immediately

af ter the diesels had been secured from fast starts, such as occurred la
,

ithis event, no ao power westa have been available to any necessary safe-

guards egalpment natil the engine lookeat relays had been reset. Imme-

diste corrective action was taken to reset the tap on the startup trans-
,

formers and to prepare a design change to the diesel generator logic -

4 circuits.s4

I.

4.3.2.6 Deeremme in rematar anotame fewel to trinie-low level. A

significant reduction la wster inventory to the low-low-low 1svei occurred

a t Oyster Creek on May 2,1979. The yelmay cause of this event was a loss

of feedwater transitat. Further details are given in the following para- |

graphs.

At the time of the oecstresse, the reactor was et 98% power with the ;

'D' reetreolation loop and the SR startup transformer out of se rvice. Ai

:

technicina was perfornias routiae surveillance testing on isolation com-

. desser preessee switches when a spacious high reactor pressure signal
|

ocestrod. The high pressare signal resulted from a testing error. This
!

spurious signal tripped the reactor and the reoiresistion psays. S t e ~m :

!
flow and pressure, water level, and turbine generator catput began to de- I

crease. The turhize generator tripped at the low-load trip point thirteen
,

seconds after the reactor scram.<

!The turbine trip initiated a trsasfer of power to the startup trass- )-

!

formers. However, a loss of power occurred on 4160 7 bus B because start- *

cp transfor1er SR was out of service. Therefore, feedws ter pump s 'B' and |

I
'C' and condensa te pumps 'B' and 'C' lost power. Additionally, feedwater i

!

pump 'A' tripped dse to low saetion prsesare. As attospt to restart feed-;

we ter pump ' A' was unsucce sslut tecease sa snaillery oil pump f ailed to ;

start. The oil pump f ailure was the caly equipment f ailure of the entire $
!,

;
-

e,.at.

L
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I
k

:

fSteam was still flowing from the reactor to the condenser through the '

t

bypass valves, so the operator closed the MSIV's to conserve reactor cool- !
t

! amt inventory (Fig. 4.3). Ap isolation condenser was then placed in ser- !
'

;

vise to remove decay heat from the core. The condensato return from the -
,

i

condensers enters the 'A' and 'E' roeiresistion loops. Bowever, at that4 -

'

I
time a standing order was in effect to close the ' A' and 'E' loop dis- '

*

oharge valves af ter initiating the isolation condensers. This order was i

! intended to prevent inadvertent stopping of the condessors due to forood

Iflow from operating resiroslation pumps being sensed as if it were flow
: i

j from an isolation condenser line break. This procedure was no longer ap-
,

propriate since a modification had previously provided that the recirosla-
' tion pumps trip stasitaneously with high pressare or low-low level scrams. '

Nowever, the prosodare was not changed when the modifiestion was made,
i

Therefore, the operators had a lack of proper procedural direction la this>

!
,

f situa tion. The easse of the ooomtresse was attributed to this procedural
!
> error.
!

'

Following the standias order, the operator closed the ' A' and 'E'

;

roeiroslation loop discharge valves. Be then closed the 'B' and 'C' dis-
*

okarge valves in preparing to attempt a restart of one or both of their
|

| assoaisted roeirculation ymys. As previously mentioned, loop 'D' was out I

(.

of seswies. Therefore, all five loop discharge valves were elosed. All !-
;
i i

I five tweimsk discharge valve bypass lines were open. Flow through these {
1

i

) and flew from two control red drive pumps whiek the operator had started (
*

j
<

were the only soareas of flow available. to the reactor. At a point 172
;

; seeos/.s into the event, the triple low water level in the reactor was

i reached. |

,

! By intermittent manual operation of the isolation condensers, the
!

l
; operator was able to remove heat from the system. Reciroslation pump #C' |

|

i |

|

,. _ _ - _ _ _ , _ ,..-_ _ ., _ ,_. _ _. _ , _ _ ... .- . . . . .
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4

was started about half an hour into the transient, but it was tripped and

the discharge valve reciosed when the water in the annales was observed to

drop rapidly. A feedwater pump was secoessfully started about five min-

utes later. The ammains water level besas to rise, and two mientes later -

' a recirculation pump was placed in service. The triple low water level in

! the core region was cleared and the reactor brought to a cold shutdown.
2

*

Later review of the occurrence established that the water level did
4

remain above the core daring the transient. The conclusion reached was
, .

; that the core was not damaged. Modifications were effected to provide a
,

readont of the oore water level instrumentation in the control room, where

| previously, levels below the core spray sparser could not be monitored.

! In addition, the procedures were modified to require that the section and
I

-

,

! discharge valves in at least two recirculation loops be open at =Al

time s. : s-s e

1

i 4.5.2.7. Tarh4== nrassure reentator trin. This event took place
4

i during startup testing on September 9,1969 with the reactor in the
i

j 'startsp' mode at a power level of 40 MWt at 970 psig. Steam was being
&

! supplied to the steam jet air ej ectors, the turbine gland seal system, and
i

i through throttling bypass valves to the condenser. The alectric pressure
!

t regulator was controlling reactor pressure while the tschanical pressare
!

! regulator was set at 1020 psig as a backup. The turbine load limit was.

set at zero to prevent any control valve from opening.
,

* The operator was adjusting the electric pressure ressistor set point'

!

when the regulator suddenly went fall soale, causing the bypass valves to

open fully. The reactor pressure then began to decrease. The operator
,

attempted to send a closing signal to the bypass valves by raising the set
i

point of the rossistor to its maximum setting. However, the regulator

!

i

.
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signal continued to keep the valves fully open, and the reactor scrammed

shortly thereafter. The operator then closed the MSIV's inside contain-
;

'

ment raising reactor pressure and lowering reactor water level.

About one minute af ter the scram occurred, the reactor tripped on low-

low water level (about seven feet above the core) . The low-low level also
,

;

initiated reactor isolation, containment isolation, containment spray and -

core spray preliminary actuation, trip of ths ~ recirculation pumps, opera-
.

tion of the standby gas treatment system, emergency diesel idling, and.

4

isolation condenser operation. Due to the increase in feedwater flow,

i reactor water level began to increase. Two minutes af ter the scram the

'

isolation condenser valves opened and added to that increase. Then the
;

I water level had returned to a point 12' 2'' above the core, the operator -

4

J

; tripped the core spray pumps with the reactor pressure at 600 psig.

Later analysis showed that indicated recirculation loop flows had

| passed through zero due to reactor depressurization. This brought the -

i
flow biased trip line down to the operating power level and tripped the

,

reactor. The decrease in recirculation flow indication was in turn caused

; by steam flashing at the flow nozzles. Additionally, instrument calibra-

; tion at ambient temperatures resulted in negative flow input at ope rating

temperatures, contributing to the low flow indication. .

The cause of the pressure regulator malfunction could not be deter-

mined. While checking the circuitry, the signal cleared. The amplifier -

and output circuitry for the regulator were replaced, and a power cutof f

evitch was installed in the control room to enable the operator to remove

power from the regulator. By rencving power from the electric regulator,
:

the bypass valves would start to close and the mechanical pressure reguia-

tor would control reactor pressure. This action guards against simila r
,

events in the future.88

l

l
<
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:
-

4.5.2.8 Sanere na ton eh=-her vaenna breaker valve s ea==romiand. An.

1

|
equipment operator was dispatched on April 17, 1981 to open the reactor 1

|

building to suppression chamber vacuum breaker valves. These valves had

to be opened in order to purge the toras of nitrogen in preparation for -[
i

plant shutdown. The operator discovered a scaffolding installed in front

of the valves'which completely prevented one of the valves f rom opening |
|

*
and allowed the other valve to open only seventy-five percent.

The vacuum breaker valves are used to egaalize the pressare so that
.

the containment external design pressure limits are not exceeded. The

cause of this event was a personnel error. Contractor personnel placed
'

the so.ffolding in a position such that the valves were blocked from open-

ing. Additionally, measures taken by cognizant personnel to prevent oc-

currences of this nature have been shown to be inadequa te. The contractor

j personnel were answare of the consequences of the placement of the scaf-

folding around the valve level arms.s e - l

i

! 4.5.2.9 Lama of at==Ahv 11anid control avstem. In addition to the
J

significant events detailed above, one event occurred which is not listed

as significant in the tables but is worth noting. It involves the comp- 1

j late loss of the standby liquid control erstem. The standby liquid con-
1

| trol system is an engineered safety feature, but the event is not listed )

as significant because it is a backup tystem..

1

The event took place on September 25, 1972. On this date, a' standby

liquid control system pump had been removed from service to replace the |
*

1

packing. The other pump was therefore tested as is required by tech specs '

when one pump is out of operation. The second pump then f ailed to start

when tested. Upon examination to determine the cause, a design error was

discovered. An interlock had been included in the circuit of both pumps

.

4
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+
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,

,

to preve'ns' their simultanedas operation. It was found that this inter-
'

lock was adtivated when 'one pamp was locked out, thus disabling both .

$ A) circuit change was later made 'to scorrect this error.**
'

pimp s.

4.5.3 Treaan'and safat, innitentions of renartable events

3 In reviewing the systems involved in the reportable events listed in
'

]. Table 4.6 a'sd other recurring problems in reportable events, six trends *

~!

'
were noted. These six problem areas were:

,

.
'

(1) main steam isolation valves,

(2) vacuan breaker valves,
r. .

'
(3) reactor vessel cra$ks,,

fy) control rod drives,

(5) loss of containment integrity, and

(6) outdated or insufficient procedures.

[ 4.5.3.1 Main steam isointion valven (MSIV). MSIV failures were a

recurring problem in the first half of the Oyster Creek plant life. Valve
L

NS03B was the most troublesome. It failed leakage tests four times

between 1969 and 1973.. Valve _ stem problems caused three of the fourt
a

events. On December 13, 1969 leakage was suspected in NS03B and later
V,

y

maintenance revealed the> cause to be stem interference which prevented the
!

valve operator from applying suf ficient pressure to close the valve. Re- .

pairs involved increasing the clearance on the pilot stem and pilot guide

area to prevent stem interference. Then leakage was again discovered on *

November 5,1971, the cause was traced to a bent stem which had to be

straightened. Eventually, thAvalvestemwasreplacedafteritwasfound
1

to be the cause of leakage on May 22, 1973. The fourth event regarding

.

leakage cf, NS03B was on September 9,1973, when it was found that the
i'i : s
!valve disc was not self coatering and therefore not seating fully during

s

closure.
I

I

l

> ...s i.

- iy,

O '

g. 'e
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Valves NSO4A and NSO4B also f ailed leak tests. NSO4A and NSO4B were

both involved in events occurring on September 27, 1973 and March 10,
7

1974. NSO4A was again involved on January 16, 1974. All events were
,

caused by packing leaks which required repacking. Additionally, valve -

NSO4B had an unacceptable closing time on July 25, 1973 due to a leaking

seal cartridge assembly on the hydraulic dashpot of the valve actuator.

'

Frequent problems with the MSIV's were also related to the pilot

valves. Valve NSO4B failed to close during an event on December 29, 1973
.

when a steam blowdown occurred (discussed in detail in Sect. 4.5.2.1) .

The sense was a sticking power operated pilot valve which was subsequently.

replaced. The pilot valve spool and sleeve assembly failed on valve NSO4A

on May 22,1973. The spool was not free to slide properly. Traces of

fine dust were found, so the spool and sleeve were cleaned. Finally,
- valve NSO4A overtraveled during a 5% closure test on December 18, 1973,

and NS03B f ailed to close on January 16, 1974. Both events resulted from

pilot valves, and in both instances a fine dust or film buildup was found

on the spool and sleeve assemblies of the pilot valves.

In 1974, the existing spool valves were replaced by manifold assen-

bled poppet valves from a different manuf acturer because the existing

valves were susceptible to this common cause f ailure from particles car-

| ried by the presserizing media. This replacement corrected the problem+

except for one minor adjustment. On July 14, 1974, valve NS04B was slow
*

in closing because the speed control valves on the new pilot control eye-
:

tan air operators were not properly throttled. Following this event,
;
' there were no more reported events on MSIV's until 1977, when an MSIV

failed to close due to a blocked de solenoid air vent and leaked because

of seat cracks. Finally, leakage in three valves was found in 1978 from

stem packing leaks and f ailure of the main poppet to seat.

.

a u .
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4.5.3.2 Vanna= breaker valves. Reactor containment systeus f ail-

ares were the largest contributor to reported events (57) at Oyster Creek.

Failures involving the two torus-to-reactor building vacuum breaker valves

and the fourteen torus-to-drywell vacuum breaker valves accounted for 44%
-

of those events. The torus-to-reactor building relief system assures that

'
primary containment is not cperated at a negative pressare relative to its .

a
!

surroundings. The torus-to-drywell vacuuma breakers assure proper steam

*

condensation daring pipe break accidents by closing and prevent torus

' overpressure by opening when necessary. Thirteen events involved the

torus-to-drywell valves, and twelve involved the torus-to-reactor building

valves. Three of these were pressure switch, relay, and circuit design

f ailures, and three were f ailures of the torus-to-drywell vacuan breakce
.

! alarm system. The remaining events were valve component f ailures.
1

The largest contributor to the valve f ailures was a design error in

; the torus-to-drywell valves. The error involved the use of a teflon bush-

ing in which the valve hinge pin rotates. The teflon material experienced

an apparent ' growing * characteristic over a period of time in all the

valves. This led to f ailure of the valves to close because of excess

friction be tween the hinge pin and the teflon bushing. A total of eight'

reported events from 1974 through 1977 reported this problem, and several
,

events listed multiple valve failures in each event. On March 7, 1974, a

shatdown commenced to do repair work following repeated f ailures. Some .

bushings were replaced and some were machined to manufacturers

specifications at that time. This, however, did not solve the problem and

discussions with the manuf acturer concerning a permanent solution

continued. Finally, in 1976, the teflon bushings were replaced with

nickel plated bronze bushings. Modification to a number of valves
i

!

,
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!

continued during each refueling outage until all were modified. Since

1977, Oyster Creek has not experienced any farther bushing f ailures.

The vacuan breaker valves were also involved in an event considered
i

to be signifloant (see Sect. 4.5.2.8) . On April 16, 1981, workers placed ~~l
i

a soaffold in front of the two vacuan breaker valves. One valve wonid not

open at all and the other valve wonid open seventy-five percent. The con-
*

tractor workers did not realize the signifloance of the breaker valves.

A similar event occurred on December 19, 1979. A contractor placed a
.

scaffolding in a position that blocked one of the breaker valves. The

valve was prevented from opening more than fif ty porcent.

4.5.3.3 control rod dri-e. Early in the life of the Oyster Creek

plant, the control rod drives presented problems. During startup testing

on October 2,1969, testa showed excessive scram times on the 26 rod

drives maaitored. Ozide from the carbon steel equipment associated with,

the anziliary system was pingging the internal filters within the drive,;
t

; restricting the flow of water during a scram. All 137 drives were

therefore modified by removing the internal filters and replacing the,

external filters with clean ones. Following this, all drives scrammeds

within the time limit specified. However, seal leakage was observed in,

.

later monitoring, and on April 7,1970, three drives stopped six inches5

short of in11 insertion on a scram. The reactor was shut down toi ,

4

investigate, and many had broken seals and broken or worn springs.

Subsequently,136 of the 137 drives were removed, inspected, and*1

disassembled, to replace the seals and broken parts. This maintenance

assured proper drive operation.81
{

4.5.3.4 Emmetne vennel eranha. During the initial hydrostatic leak I
'

tests on Septuaber 30, 1967,
i

the reactor vessel had a slightly dripping
j leak from a stub tube. Further examination revealed:

i

I

!



~

,

|

4-58

.

(1) localized intergranular cracking and/or random outer surf ace

defects in 123 of a total 137 stainless steel stub tubes.

(2) porosity in each of the 137 field welds joining the stub tubes to'

the control rod drive mechanism housings.,

(3) minor slag inclusions in the welds joining the fluz monitor tubes

and the reactor vessel head, and,

~
J

;] (4) approximately nineteen penetrant indications at the junction of
1,

the stub tube weld and the reactor vessel cladding indicating -

fabrication defects.

These material fiswa resnited from a number of f abrication and welding
8

problems complicated by a corrosive environment in shipping and cleaning

solutions used at Oyster Creek. An extensive repair program included
)2

|. grinding of surface defects, overlaying exposed stub tube surf aces with

weld metal cladding, and a complete rework of the field welds and shop,

welds.*8 !

Os May 13,1974, inservice inspection revealed cracking in the reac -

tor vessel head cladding. These cracks were the result of stress corro-
4

| sion cracking. However, as indicated in previous studies, no cracks pro-

pagated into the reactor base material.*: During refueling on May 28 a
|

maali leak was noted on the bottom of the reactor vessel at a two-inch
.

fluz monitor tube instrument penetration. It was determined that this

leak was through the field weld between the incore housing and the vessel
.

Iower head. Repairs in 1968 had ground out surf ace defects in the weld.

| Af ter repairs were made, no further leakage occurred.**

4.5.3.5 Loan of contala-ant intaneitv. The first loss of contain-
| ment integrity occarred in 1972 when the reactor building vent dampers

failed to close. Due to a design error the logic circuit functioned so

I
|
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that when a supply fan was racked out, the dampers would not close anless

a j umper was installed. A circuit design change corrected this error.

From 1976 through 1981, the secondary containment integrity was lost

on eight occasions and the primary containment integrity was lost once.

Of the eight events concerning the loss of secondary containment inte-

grity, seven were due to both air look doors being open simultaneously.
.

7hese air lock doors were either personnel air lock doors (five occa s-

sions) or railroad air lock doors (twice) . The eighth event occurred when
.

:
'

a reactor building isolation valve broke.

iMaintenance and operator errors were the dominant cause for the,

;

occurrence of these events (seven of ten) . The other events were due to

, an administrative error, a design error, and an inherent f ailure.

4.5.3.6 proaadural arenen. Oyster Creek achieved initial critically
,

I on May 3,1969 and achieved full power on December 7,1969. The first
!
.

procedural error was identified during reactor preoperational testing of
I the core spray pumps. A water hammer phenomena occurred when the core

| spesy pumps were started and the discharge piping was empty. Procedural

! and design modifloations in 1971 eliminated further occurrenees. Sub-
s

sequently, Oyster Creek has identified a procedural deficiency once a year

! sp to 1979 with the ozooption of 1976 and 1978 when two errors were iden-
)
' * tified. From 1979 to 1981, the number of procedaral deficiencies iden-
i

j tified increased with the maximum number occarring in 1981 (six occas-
1

*

sions). A total of twenty-four events resulted from procedural errors
,

(Table 4.11).

Four of the procedural defielenocs resulted in significant events. |

t On December 14, 1978 a lack of procedural guidance led to a control rod
i

misoperation and subsequent reactivity anomaly (see Sect. 4.5.2.2) . The,

'

procedures did not cover reactor startups under peak zenon conditions.

|
|

i

i
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Table 4.11. Semeery of evesta rossitias from procedar:1 def tetenoies at Oyster Crsek

'
Numbe r , ' * , ' ' Sigalfleast. Descriptica

,b

71-4 64232, 68974 Core spray pumpe started when discharge piping was empty. Esanited ta e
|

water hammer. Design and precedsral sheages rossited.
), 72-16 72848 Redweste task sativity esseeds limit dee to overflow of waste-sentraitser 1

tasks during regeneraties of condessete dominera11:er. Procedsres modi- f'

fled to regstre verif tsaties that adeteste task espeetty asists before '

etartiss regeneration.

73-10 $1449 Daring a test. D0 started bet had to be shutdova by a sequesse f aalt.
Synebreatsetton is not required for saf ety se power is lost. therefore.
procedures changed f or testing.

74-45 95313 NApi,MIR eteeeded daring NSIY elosure tests sad then power ineresse to
|,

(: f t11 power. Daring the sesos trossiest that followed. the MAPLIEit was -

E esseeded due to tassifisiest procedsree.

! 73-18 103700 Bendhole sovers in standby gas treatment filter trata were not la place.
| A formel procedure did not esist for the last filter teettag. New pro-

eedares writtes. .

76-22 118430 Dartas e procedste review. It was discovered that the asseptanee criteria
la two procedures for the low sad low-low resetor water level trip set

,

potate were less sesservative than those spostfled la the teskateal'

spe elfloa tions. Procedures were revised.

76-27 121031 Certata relief valve opeatas sequemees sos 1d ressit is sneesentably high
,,

stresses es the toras.
77-16 132713 Ciresit breakers for the peralletted valves in the core spray system

f ailed to fully opes das to improper stresit brosker overload settings.
Procedsres ver revised.

78-13 140243 Resetor low level switches settate below limit. Discovery is due to new
procedsres. Ca use is see of old procedures which were det toient.

78 '8 142760 39 Leek of procedss 1 seidense led to sostrel red sisoperation and sub-
setssat resetivity amously. Procedsres did ast sover startspe seder
peak senos conditions.

79-14 149430 F2. 33 Low-tow-tow water levet trip due to task of procedsres for operator eoe-
eersing a sernamed tenetor and all restrestation pumps tripped. At the
time, setien var to start the restrestation and f eedvetor penge to to-'

4

eresse flow and the water level.
79-20 130103 37 Seth striosk doors opea. Freeedares f ailed to state the serrect method

f or seessing airloek doors.*
,

79-29 132189 Rod bleek set potat drif t la seeree tas
dates allowed so margin for instroment drift.

79-40 133766 Fa11ere to 1selnde the methyt lodido removat effisteney testias on the
master surveillance test sehedste and la plant procedures. The teshat-

,
es! specif teetions requires this test for standby gas treatment filter

| testlag.
,

80-002E 139C70 Plant procedures did not inelsde provisions goversing the dilotion pissp
(seestred on 11/23/79) operstles daring startsp. Only one was operettag with the latake tes-

potature below 60eP. .

80-02 1f 493 4 Iseosplete refsellas preesdares were revised af ter a feet bundle was mis-
orested 150 degrees.

80-24 138270 Control rod free travet laterloak surveilisase not performed on time. It
was not listed on the master earveillasse schedale and no prosedsres *

80-32 16023d St. 32. 37 Contatement spray pump roam doors were opea doe to task of controls to
lack of eentrols to ensare both doors were set eyes sissitaneoesty.

81-19 16491$ Dartas a shstdown seqsense, the latermediate tsage sonitor estibration
see not performed as reqstred. Procedsres did not specify the power
level at which to estibrate.

81-32 168171 Safety and ret tet valve position systees were set tested within the time
period regstred. Procedures requiring a test on May 8 vere not issued
satal Ney 13.

81-39 169083 Componest ecoling water best essbanger tebes f all. Inadeqeate operating,

procedsres rossited is componest soo11ag veter systes s ur g e .
81-40 17139$ The assisse allowable S aaer itsest best generation rate was eteeeded.t

A lead reeovery at a time of sesom bersost sombined to casse a rapid
taeresse la MAP 1.!EIR.

81-45 171541 The laetattoa condenser va? ve f ailed to ope rate. he method for beek-
saattag these valves created essessive strees on the vatte beekset.

81-71 he radweste 11414 ef fissat osalter reed sa order of aesnitude low for
eight acaths. It was declared operable dating this time period. As
improper survel11anee procedure we used.
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The next two significant events inrtiving procedural errors ocentred in

1979. On May 2, a triple-low water level in the reactor occurred due to a

lack of procedures for the operator concerning a scrammed reactor with all

recirculation pumps tripped (see Sect. 4.5.2.6) . The other event occurred P

on June 13 when both airlock doors were discovered open simultaneously

(see Sect. 4.5.2.3). Procedures failed to state the correct method for
*

securing airlock doors. Af ter revising procedures, the airlock doors were

discovered to be open sinaltaneously on four occasions; once in 1979 and
.

i three times in 1981. Additionally, both airlock doors had been open sian-
,

1taneously on two occasions (1976 and 1977) . No procedural deficiencies

were identified at the time. Finally, the last significant event involv-

ing a procedural error occurred on July 16,1980 (see Sect. 4.5.2.4). An

operator discovered that both containment spray pump room doors were open

simultanoonsly due to a lack of controls.

In addition to the reportable events caused by procedural

inadequacies, many of the forced shutdowns and power reductions also

resnited from procedural problems. Of particular note was a systems

] interaction problem between the gaseous rad waste system and the feedwater

j sy st em. On three occasions, April 13, 1972, February 4,1975, and May 4,

1976, air introduced from the rad waste system into the condensate system

because of procedural inadegascles caused the f eedwater pumps to trip..

| However, even af ter correcting the procedures following the 1975 event,
i

i the f allare recarred in 1976.*

4.6 Evaluatlan of Oneratine Emmerlence

This analysis studied 230 shutdowns and power reductions, 494 report- |

able events, and other miscellaneous documentation concorring the opera-

tion of Oyster Creek nuclear generating station. The obj ective was to
,

e
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.

indicate those areas of plant operation whloh have compromised plant saf e-
;

ty. This review identified one signifloant challenge to plant safety and
.

two problems which should be of continued concern.
,

The most serious challenge to plant saf ety occurred on May 2,1979,

when the loss of feedwater and subsequent loss of reactor core isolation

cooling (RCIC) resulted in a triple-low level in the reactor vessel (ses *

ISect. 4.5.2.6). Plant personnel reacted properly to restore saf e condi-
.

tions and bring the reactor to cold shutdown.

A potential problem anderlying several events at Oyster Creek was

outdated or insufficient procedures (see Soot. 4.5.3.9) . Outdated pro-
4

!
E cedures caused the loss of the isolation condenser system daring the

'

triple-low vessel level event described above. Insafficient procedures
.
'

led to the declaration of loss of containment spray system on July 16,
t

.
1980, when both containment isolation doors to the containment spray punp

compartments were open. On July 13, 1979, both doors of a personnel

access penetration were lef t open, defeating containment integrity. The

lack of proper procedural guidance directly led to the control rod mis-

)
operation and subsequent high reactivity scram on December 14, 1978.

The second area for potential continued f allares involved the loss

of containment integrity. Only one loss of containment event occurrede .

prior to 1976. In 1972, the reactor building vent dampers f ailed to close

because of a design error in the control logic. Between 1976 and 1981, an *

I additional nine containment integrity losses occurred. Seven of these

; were due to both doors of airlooks being opened simultaneously. In the

remaining two events, a reactor building isolation valve piston rod broke

while the valve was open and a torus sample valve was lef t open. Henan

error was responsible for nine of the ten losses of containment integrity.
,

t

t i
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The two areas of operation that shonid be of continued concern are !

the losses of containment integrity and the outdated or inadequate pro- ,

!

cedures. Both of these event types have recurred throughout Oyster
"Creek's operating history, and both have tended to ocent more frequently -

during the past few years.

.

D

e

.
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Appendix A: Oyster Creek

.

Part 1. Forced Shutdown and Power.

Reduction Tables

.

e

?
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Table Al.1 1969 Forced dutages and Power Reduca tens for Oyster Creek

Daf(D)/
Date Duration Fewer Reportable ShutJown System Component MSIC(N)

,
*

(196%* (Mrs) (1) guest Method lavolved favolved Event
Category

.

1) 8/14 t.ow Power re& action. EsCtis monregenerattwe A 5 Beactor Hest N).2
,

heat enchanger tiebe leaks increased # Coolmat Eachangers

radiattom level amt caused high (CC)

surge tank level in the BBCCWS.

2) 8/21 2 Fressure traas tents caused by a A 3 Steam & Valves N1.1

sechanical pressure regulator rower
gave a faulty rectreulation flow (MA)

indica tion. The APER reduced the
trip set palat to zero caustag the
shutdown.

3) 8/26 2 A faulty FCV permitted cold water A 3 Reactor Valves DI.1
to go to the reactor when the Coolant

(CH)RFp was started.
,

>

4) 9/2 2 Mammal opening of the bypass valves C 3 Reactor Valves D1.7 A
caused a low level trip. Coolant

(T)

5) 9/9 3 LTR Failure of electric pressure regulator A 3 Steam & lastrumenta- D2.1
11/3/69 caused all turbine bypass valves Power tion &

(HA) Controlsto open.

6) 9/18 1 Ulille testtag the mechanical pressure 5 3 Steam & Mechanical D2.1

regulater, two bypass valves opened. Power Function

When these closed the operator was (MA) Units
i

unable to " range up f ast eno.sgh and'

high fles trip was initiated by the
IRM.

7) 9/18 3 During operator examination the re- E 3 Instrumenta- lastrumenta- N6.1
actor cooled down causing a power tion & tion &

increase. Operator f atted to " range Controls Controls

up" soca enough. (IA)

8) 9/19 8 During survet tlaare testing of low B 3 lastrumenta- Instrumenta- D2.6
|' stese pressure sensor wl.ee channel ston & tion &

betag testeJ was valved into service. Controls Controls

both channels saw low pressure due to (IA)
a co - heaJer, causing mata steam
Isolation valves to close causing scram.

- - . ?e
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Table A1.1 (Coattaued)

DeE(D)/
Shutenen System Component NSIC(N)hate Durattaa puuer Reportable , g ,, g,

(19h9) (Hrs) (%) Event teethod Involved Involved Event
Category |

1

9) 9/a) 8 Steam carryander test la progess. B 3 lastrumenta- last russenta- N2.4 |

reacter level being maintained at 54", ! tien & tion &

b. 2 channel tripped on low level; Controls Controls
ahea attempt was maJe to raise level. (IA)

i
N. I chamael tripped.

10) 9/23 !& Contenser law vacuum trip occeerred C 3 Instrumenta- Instrumenta- 31 6 . 0
*

while opening high pressure sad later- Eton & ttoa 6

a Jtate seeJuster beater shell side Controls Controls
Jratas af ter arteping turbine. (IA)

!!) 9/24 4 Loss of condenser vacuum. C 3 Steam & Heat D2.5 i

Power . Eachassera j

(NA)

12) 9/29 8 IBM sythe tAalle changtug feeduster A 3 Instrumentat- Instrumenta- W2.4 Y~
**

flow contral f rom automatic to tion & tion &
Controla controlsmas.ual.

(IA)

13) 11/16 33 lastle perforetag carryover test B 2 Steam & Turbines N!.2 |
I

vith stea.s it.na through bypass Feuer
walves. tusbles turatag gear motor (NA)
tripped. Operator initiated manua! |

ocran prior to low vacuum scram |
j

signal.

14) 11/20 42 Nigh level la rebeater antoture A 3 Reactor Accumulators D2.3 f
Coolant jseparatur drata tank caused turbine

trip and subsequent high flus trip (CB) |

of reactor. j

15) 12/1 78 High level la reheater misture A 3 teactor Accumulat ra D2.3 !

separator drain tank caused turbine Coolant i

(CC) iarsp.
l

16) 12/1 Nigte level la rebeater motsture A 3 Reactor Accumstators D2.3 !
'

separator drata taak caused turbine Coolmat
(CC)trsp.

.

*

D

e .
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Oyster Creek

|

. Table AI.1 (Continued)

. . . - - -

DBE(0)/
" '" * **l' ee r therat ten pow r geportable ococripeten Cause Mettied Involved Involved Event' (1969 (Ilts) (%) Event

Category

17) 12/5 78 While attempting to ratae power A 3 Reactor Instrumenta-' N2.3
to 1600 IEWa steam flaw limit was i Cnolant tion 6

reached. Reactor pressure increased (CC) Controls

eo 1012 peig and e rrrmeousIy a ripped
toelattee condenser en ha ph pressere

(should trip at 10&O peng). Center
water f rom toelati a consenser plying

system caused high fles scram.

18) 12/I6 21 when valvsag in sensere for high G 3 Inst riment a- Inst rimenta- 14 6 . 0

flme ce mata steam line af ter call- tion & tion &

brot taa, erroneous signal sused Coetrols Controls

arte due to higli steam flow. (IA)
>

19) 12/16 21 low reactor level trip. Cleart=ip C 3 Reactor valves 31.y /,

system was out of service a:hl Coolant
bypass valves wese betag used to (CH)
atd in reacter level contral. As
level increased,operater opened
bypass walves too fast.

20) 12/18 41 Condenser low tacuim trty caused by C 3 Steme & Fimp D2.5
f ailure to Isalate waste omsple Tank Fower
A after drela pesey trtyped. Conversion

illC)

JI) 12/)! 83 tow water level arty resulting from A 3 Instrumenta- Valves D2.7
maltaaection of three elencet con- tfos &
trollers on feedwater flow caused by Controls
stuck escess flow check valve on (IA)
seene Itne seesor.

|

i__ _ _ .. . , _ . - - - - . .__ . - . - -
'.
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7.ble AI.2 1970 Forced thstar,es aaJ Feuer Reductions for oyster Creek

DeE(s)/
Date Durati.a Fuwer amportable ShutJews System - Component usIC(W)

,,,,g,,-
(1979) (mas) (1) Event Method levolved lavolved Event

Category

1) 3/3 s24 74 Ceedenser law wacuum t rsp caused by A 3 Steam & F4 pes, D2.5
taleakage abremsb the espansson joint a rever Fittings

beaweea C condenner and tbe eabaumt Caeveraiun
section of the C law pressure turblas. (NC)

2) 1/19 .24 33 low water level arty resultias f rom A 3 lastreswata- Instraensa- D2.7
a less of tbs stema flew signal ta the tien & tion &
feeJwater centrol systen. Controls (IA) Controla

3) 2/15 424 70 high level in the moisture separator A 3 Beacter Acciamulators D2.3
deals tamh caemed a turbine erip and Coolant
a resulting reactor high mentrum (M)
iIms acram.

>*

4) 2/83 .24 Imu utsb mentree fles to the last's wbtle ~ A 3 last rassent a- las t rument a- N2.4 $
bolJing the reacter la het staaJby. Eten & tion &

Centrols (IA) Controls

S) 4/7 <24 83 Itala steam 8solat ten valves closed due a 3 Electric Circuit D3.1
to a stema Itse law psessure arty Power Clemeres/
signal. lantle naklag a taly test of (EC) laterrupters
the apare esc 8ter breaker,a short
t r apytag absee recirculating pumps ,

occurred lowertog the D.C. control )
weltage. The slew closure of the '

walves caused the presaure to 1

==*starily drop belaw 850 pass. I

thereby caesstag alw law steam pressere |

mignal.
1

6) 4/I4 *24 83 1ow water level arty tesultlag A 3 Steam & las t rianeeta- D1.3 )
fruen EFS pressuse esclllattens. ruwer tion & l

Conversion Controls )
(H4)

.

O $ # 4

m-,-.mw~ ~ - --m--ve n-w-r--,-- ---n -m - , - - - - - - - - - - , --+,rw w. ,-r , - - - -w,- ,- w --- --n---- ------w-- ~-- m ,-- .w.-, - - - - - - - - -- - - - - + , - A
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Oyster Creek

Table Al.2 (Coattamed)

DBE(D)/
este th tatten Feuer seportable SI'=t eawn systre Camponent NSIC(N),* %,,,,,, c,,

(19 M (urs) (1) Event Method Involved Involved Event
Category

7) 4/19 W Law Neutrem anatter tog scram to the C 3 Beactor las t r umenta- 56.1
I Alt-APWII owetlap range while i (BS) tion &
obus tlag doman plear. laspecttoe Controls
and rerair ef cab meeboaises.

61 6/l) 996 f!) festa steam tentat ten valves cleeed A 3 Reactor Instreamenta- D2.4
af ter receiving a mate steam time Coolant stoe &
break signal due to high ambteet (CC) Controls
tessnel temperatures.

9 J/3 Q4 $3/72 Fower reducaten. Check for A 5 Steam & Heat 33.2
condesser leak. Power Enc hangers

CoevereSee
(SIC). ,

la) 7/11 44 83 Tearbine load was reduced sammally to & 3 Austltary Filters N1.1
|

200 tale and a turblie erty sammally water
tattlated. Reaceae scram cased by (wa)|
high pressere f.elewing turbine trip.
Heavy gregs at Istake Streseture required
lead redacttee and terbine trip.

.') F/33 <?4 181/78 Feuer retecties, Pressure oscillattaes A 5 Steam & Valves ut.1
caused by dirt in as Ert yttet un!we. Power

Coaverstem
(EA)

|
,

|
,

, ., - - - - n . ,.--.- - . ---,,-,--e-, . ~ - ~ ew - - - , , .w- -~-m.- ,-- ~ m-~ , --- v --, - -- --- - - -- - --
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Oyster Cseek

44.2 (Casslan=J)

_ .. _ -

DSE(D)/
Aan Dusaslem Feuer Eeyest.ble SkutJewe Syntes Campeneet NSEC(N)

g, g , ,,
* (1970) (urs) (1) Edent Method Revolved lawelmed Eweat

Category
_ -_

12) 2/25 24 83-16 Fewer r.Juction. Seplace Laembee != A I ; peactor Coolanc Famps N1.1g
reelsamlet14= pump at-G sets. (Cs)

A=31818tF
II) 8/l s48 81 Electrical leaJ was res)med and the A 2 Filters 51.1

"*#s.ssblee s.Les ett shd line Jue te Ihoewy gee.e at lateke Sar m aanse.
& septJ Jesseame la vecisus was
mottaed. The reactos was maannally
scrammwJ betere the vacm JctseaaeJ
to the ocsa= set pulma.

18 % 8/2) =24 S F41 Power reJestion. Refw=J load to A 5 Steam & heat N2.1
2 % pese to seF *** EFE **F1888esa 1%ent Eachanger sI

med yt g & condenses tihes. (laa) & y-

Inw rumentaties *

& Centrole

15) 3/16 <24 83 Ele (salcal lead seJ a ed ami a.abama i 2 Reacter Famps NE.1
tahem etl the itas Atu: to tacrease Ceolant
la me1Jesttils4 leakage late Jrywell (CS)
sway (leettag stem pacting cri "E"
Rectaculastae Fiep D8scharge Yalve).
Reacter was maae. ally scrammed from
k.= pawer.

86) 9/17 MS 62 111 Fewer ew tilatisens secursed At 164a3 A 3 ReacE*r Accupw.laturn 08.)
13/s/JG WE . bacter Jewer was reduced to b lant |

32u0 salt by seescing recir.ulatlas (C8)
l l ea.. A teshaag Esly ees.sred sa eenj j
by blah levet in smetat=se separatar '

Jamaa task. The reacter Mramewd en
hi:;ti fles. j

i,

|

|

|

.

I
,

O $

$ g

_
_J
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pyster Creet

'

Al.7 (Caettoned)

--_ ~.-- , _

est(pl/

naso sm.rattaa reeer meyntahl. s wte.na. sy t r a p eest aslC(s)
, , , , , , , ,,,

(19 ml @rs) (11 tweet Met hod towelved Involved Eerst
Category

_ . _ .

_ __
.

IF) 9/24 s24 M-76 freer red.urt tee. tressee , A 5 - Stese & Valves 51.1
'Oscilleaseme due se Jett Fever

accumulattee le the 96=ca talve (RA)
vegelred lead redertlen.i

I

IB) 9/22 s24 78 FFW maltus cties emeaed las male steme 4 ) $teme & Instrumente- 88.3
Itse puessere. Reacter seven om MSIW Pcwer Eles &

, steeere. (MA) Centeels
I
I 191 Irell s24 % Electelcal teed ws redee4 se 290 lese a 3 seacter Accionalst et a 82.3
| te eersta m m.et tesh. Te stae Caetant
i trapped me bish aesstmee sparater dress str)
!

Taek lewdl. Spector scran en high
| pressore. y

2G. I?/2 <24 88 Electrical Isted was trJered med smabine A 2 Eastreertog Vessels. Bl.1
. tomes ett the line des to raelJ teerease Safety preestre
! 14 drywell entgee c e rtatsce. Maomal Featores

setas el reerter f rom les power. (Feused (SA)
leablaa poemete tool lobstcator la

, drywell).
|

! 21) 37/25 s24 SS 54p94 elesese of f 7 See, Valve dur lag 8 3 Steam & Walees 97.1
valve test e ne=eJ ectmettw of terbane Power
trte mettelpeteey scree. (na)i

| 221 lif25 s24 St Af tet gemylete check of all systees 9 ) Stem & Valwee D2.)
; pettleent to Step Talve closure a4 Fewer
! aat telpatory trip. #2 Step Talee mae (RA)
|

|
., tested at
re If 3 4 lead w14b a repeat9

t,. .ee.t deu ramed . .

,

i

I
I

( __ ___ . - - .- n _-. .. .---,-a
*
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| Oyster Creet
i

Table Al.) (Cent lamed)

|

( I>SF 4D)/

rate theattaa roues ter atable M ha 9 tee [ me m mt NH Ciulj ,* ,,,,,,,,,, g,,,,
(te ral OtrM (I) Eeemt wtheJ Revolved 4 evolved Eeemt

f Cattgar)
_

_ - --

i

! 9) 8/% 8 84-73 Famee re A tlee. flested & 6eattag A 5 Eteam & Rest st),3
*

tubes t'a Y (wrth) tah r. Peanr r Fat hange rs
(HC)

10) 8/S 3 SS-t Powet redes t ic.s. ReduceJ powes to A 1 keector Ceteratssa 54.1
repiece brwhee on "1" sectaculating [eetaat

M M4 set, fe W 2 bura.J spots (C8)
em the generator eeciter flag.

I II) 8/It !$ 8%-1 Peges reder t tee. Redwed power to A S Rearter Funes NI.!
seenw b. rM syte tree the Cootene
generater esciter rang. (r3)

32) 13/16 e2% 66 LTR Smnt dw due to tortere at the A 2 Ausillary Fires. N1.1 >
It/17/II floathie distberge compting en process flestage a*

l i sit cescueener. (PA)

I)) 12/11 41 %-Se LTe Power redartloa. Bedered yawer & S meseter rapes, bl.1 t

3/12/72 due to leek to the toelatlee Caetant fit tlage

rendeooer evea Ilma. tCE)

l

.

*

1

l '.
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TAsLE AI.4 1972 forced 4mdages aaJ F6.=r Reducalems for Oyster Creek

IM(D)/
saate heatt F =r se t al.le si tJ a syste. n r"- et ustC(N)

,* , , , , , ,
(19 74 (man) (1) Leems teetti J Basalved levolved Lovet

i

| Category
-.

I I) 1/22 9FS! LTa F.=ser red ctles. Imma et DC p.aser te a S Elecarte teechaniset D3.1
| 2/22/72 la 416e W 3.s Jerlag senas ca e4

*
Feuer imacatee*

| trip et three (3) rectacolatten peamps (EC) metta
'

am8 ene (1) reacter feed p mp.
t

! 2) 1/2s s9e SS Dmit ab.*J.msa Jae to tacreastas A I Beacter Valves D3.1
I ena1Jentitled leak rate to the Jaywell. b lant

(CC)

3D 2/3 Sb2 LTR Pue==r seJ w ales. taeas et DC p. amer C S Electric mchaatcal D).1
2/23/72 free *A* battery beam caused arty Fewer functies

of thaev (3) recirculattaa pumps (EC) matta
ammt one (1) reacter feeJ pimp.

*
.

4D 2/S 95-1 Fewer seJoit ten. FeeJwater Beater A $ Beac ter Beater. Mt.1 E
| 1A3 tatyped ,rotoced lad ta remet. Coolant electric

(08)

S) 2/6 24 9%F Feener seJacaten to repair "A" reacter A S Reacter Fimps ut.1
l feed p mp seals Costaa '

| (08)
|

I a) 4/13 95 te.eser scr.m en law reacter water C 3 Radteacatwe last rimenta- D2.7
level ca==e4 by f eeJwater pesap trty. Wate staa &
A sta elenteJ switch wested het wella haagement Controls
to assemphere threesh rat wasta. (MA)

l

! 2) 4/14 9S Beacter as.e la itse range while C 3 Beacter hat 96 6 . 2
I performleg operator tralstag Coolant Eachmangers

(CC)

a) 4 f 24 SS #===-tur scram ac new cuentenner wecuem & 3 Beac ter Fasapa D2.5
cammed by wwra me.la en SJAE Jrata Ceulaat
PWm. (CC)

|

* - . .

I
. _ , , . _, _ __ m ,, _ . - -r- -- - - - - - - - - - -- --r - ----
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oyster CJeelt

Table Al.4 (Centtamed)

14E(D)/
stat e Omratten Fewer scyottable De* iPet Cause"** ggg??) (Nes) (1) Eveet Method Involved levolved Eveet

Category

9) & /10 93-76 Fever reducataa. "A* rectrentatten A S Beacter Ceeersters D 3.1
psap out of service due to fire to " Coelaat
N-C set. (CB)

10) 4/22 95 Reacter Scran due to at By of C 3 l ast r ument a- Instrumenta- 56.3
reacter high pressere switches time & tten &
while perferetog servettlaere Controls Controls
tests. (IA)

|

II) S/9 106 98 A suurseus trip om senser BMMS A 3 Instrumenta- Ins t rument e- N2.4
'

| to Beacter Protection System No. I stem & tion &!

Just prior to receipt of a staulated Controle Controls
trip as senser BN06D to Beacter (IA) yFretersten System No. 2 dettag a *

4calibrattre test on St.e este steme *-

line radiattom sceners.

32) S /l) II Fower reduction due to leak in stems A 3 React or Fires, N).1
| header drale time. Coolset fittings
l

(CC)
!
| 13) 8/18 36 W-el Power reducatan se replace saubber A 5 Beacter Shock NI.I
| es regulattag valve of "C" feedwater Coolant Suppressers
, rump.
( (CB) and Supports

I4) S/21 98-93 Fower reducates. A heater rascade A 5 Reacter Yalves NI.!
valve clesed caustos I 52 heater to Coolant

| flood and trty. (CN)
l
'

15) S/23 M 98 LTE less of air to the restrel reJ drive A 3 lastrumenta- Belays N1.11/28/72 system caused coursel r.=es se scram tion &
todividually. A reacter scram was Controls
settiated by reacter low water level. (IA)

. _ _ _ _ _ _ _ _ _ _ _ _ __ ._ - - - - _ __ __ _ _ ' *
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Oyster Creek
|

Table AI.4 (CuatiaueJ)
|

!

! -

| DDE(D)/
Dase Durattom rum-s Scyertable $berduwe System em a--at NSIC(N)

[ * (1972) (Nan) (1) Event Nethod Involved Involved Eventg_

Category
| ,

Instrumenta- Instrumenta- N2.116) 9/2) SS -t LTR rewer seJustica. Servatalmace test A 5 * Eles & tion A10/6/F2 taJacated E bt 1-2 maanisby Itagm!J
centrol system pump weeld met maart. Centrols Centrola
5-I was betas repacked. (IB)

IF) 11/9 98-97 rower r.J m tlam to plug a leaktag A 5 Steam & Heat N!.I
tube la *1" comleaner. Power eac kagers

I (IIC)

Is) !!/11 Increene of reacter pressure to the 5 3 Reactor Valves N6.0
bigh pressure arty pelat when a mala Cuelaat
meema imelataea valve was cleaed ter (CC)

|
' a test.

Y
, 19) 11/28 4 98-91 Fewer reJuca tes to plug 2 tul.en la A 5 Emactor Beat Nl.1 0'

! "A" cuaJeamer. . Coolamt eac bagern
(CB)

20) 12/3 se tana ut "5" seacter rec taculattag A 3 Reactor Generater D3.1
pump from da to met fatture caused a Coelaat
tashias trip des to high level te (CE)
moisture separator 1-1.

|
[ 21) 12/5 98-52 Power reducties to perform malatem- B 5 Reacter Generater Ml.1

anse sa *E" secir.:alating pump Il-G Ceolaat
.

set tecIweeter. (CB)
!

22) 12/8 $6-% Fuwer red cties J e to tusblae cuatrol A 5 Steam & Valves Nl.1'

, walve encillation Power

f (MA)

l
|

| |

: 1
l

'

i

l

|
l

l

j
;

i

!

!

i

|
- - . .

_ __
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Table A1.4 (Castinmed)

D8E(D)/
Date Duratten Power Beyestable Sanstdown System Component 55tC(R), , p, g, g,,

-

11972) turs) (1) Event Method Revolved favolved Event
Category

.

21) 12/10 96-94 Fower reduce sse due to turbine A 5 Steae & Valves Nl.1
control valve oscilletten. Fower*

'

(IRA)

24) 12/12 94-9) Power reJactlom der to stabine A 5 Steam & Valves NI.1
control valve oscillation. Power

(IRA)

25) 12/24 28 9)-47 Fower reduction to repair feed- A 5 Beactor Flpes. N!.I
water beater. Coolant fittings

(cu)

26) 12/29 98 LTa Operator opened door ce tross- C 3 lastrumenta- Ins t risment a- D2.3
3flyfy3 former which slaulated lose of stoa & tion & Yi

| moln generater field. Controls Controls U
(IA)

|

l
,

1

|

|
|

|

.

.

_ __ _ _ _ _ ___ _ . . _ _. - , __ __ _ _-.
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Table Al.S 1973 Forced Outages and rower Reductions for Oyster Creek

_

baE(D)/
Data thration rowr Reportable shutdown System C w onent NSIC(H)

,,,, ,,
Involved , , involved Event .

/ (1973) (Hrs) (1) Event Method* -

. . Category, z
'

a

d
1) 12/29/72 240 loss of generator field closed C to Ins'.rumens at tom lastrumenta-

main stop valves. ,
& Controls tion & Con-*

,'',, -4 (IA) trols-#

2) t/14 <24 90-89 Power seducalun. Turb be control A 5 Steam & Valves N1.1
*/ valve oscillations. Power

- (HA)

3) 2/17 11 98 High level in th moisture se retor B 3 Beactor Accumulators D2.3
caused a turbine trip.

4) 3/9 <24 98-92 rower reduction, keplace brushes on A $ Reactor Generators Ml.1
"B" and "G" recirculating pumps Coolant
M-G sets.

- (CB)
#, I#

Y-
5) 3/13- s700 97-92 rer.rer reduction. High peaking f actor A $ Reactor .... Control N1.1

4/13 caused by inopesable control rod '(AS) rod drive

18-15. mechanisms

s1 .

6) 4/13 st300 93 High level in moisture separator A 3 * Reactor Accumulators D2.3
caused a turbine trip. Coolant

(CC) ,

Pha
'

D2.7
7) 6/21 19 71 Scram due to turbine trip following A 3 Reactor

rapid recirculating flow load reduc- Coolant
tion caused by trip of feedwater (CH)
pump "B".

8) 6/22 <24 71-42 Reactor high pressure caused by A 3 Steaa & Valves ug,3

sluggish turbine cont rol valve Power
operation. (HA)

,

f

a

$ g
e

,.w. w , - - - - ,n,-- - w-1,w w , s- - , ,,-e,a w m-m-, - -ww r-',w v-- --,ne-=- - - - w -n-- '- '# v'
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Dy:tir Creek'

Table Al.5 (Cont inued)

DBE(D)/

Date Duration' Power Reportable Shutdown System Component NSIC(N)
,

|
'

,,* Description Cause
(19 y) (Hrs) (1) Event Hethod Involved involved Event

category

|
'

9) 6/ JO 21 97 Turbine-generator trip due to A 3 Electric Circuit D2.2'

Power closers /relay operation on both 230 KV .'
lines due to an electric storm. (EA) interrupters.

i

| 10) 7/28 96 98 The plant was shut down to A 1 Reactor Valve s N 3.1
,

determine the cause of excessive Coolant
unidentified leakage inside the (CH)
primary containment. Subsequently.

| work was dune on a leaking feed-
water check valve.

II) 8.) <24 98-80 Power reduction. Reactor power was A 5 Reactor Pumps Mt.1
i

decreased to make repairs on a Coolant
(CH) Tl' reactor feedwater pump. *

i t~

12) 8, '4 e24 98-92 Power a educt ion. Reactor power was A 5 Reactor Fuel N1.1
reduced to comply with limits on the (ps) Elements
average planar linear heat generation
rate produced in the core.

13) S s 1) Power rediction. Reactor power was A 5 Steam & lleat N 3.1
reduced to repair leaking tubes in Fower enchangers
one of the main condensers. (HC)

14) 9s 686 94 A0 73-21 During a deliberate plant shutdown A 3 Other Shock N1.1
to inspect and repair the hydraulic (KX) suppressors
shock and sway arrestors inside the and supports
primary containment. the reactor
scrammed at approximately 250 mit
due to reactor low water level.

15) 3 /17 s24 89-58 Powe r red uc t ion. Reactor power was a 5 Reactor Valves N1.2
decreased in order to perform a main Coolant
steam line isolation valve full (CC)
closure test.

I

l

|
l

|

|

!
|

l

!

|

s. -
I

l



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

_

.

OyItzr Creek

Table Al.5 (Coatluued)

- - - _ _ .

DBE(D)/
St.utdown System Component NSIC(N)

D.a t e lhara t ions Power Reportable ,
g g ,,

(197). (Hrs) (3) Event Hethod lavolved lavolved Event |*
Category '

t

16) !!/25 s24 92-90 Power reduction. Tlw reactor was A $ Beactor Heat N1.1
operated at a reduced power because I Coolant escinangers
slee secoshi stage reheaters were not (CH) ,

in service Jun to a steam leak.
.

17) 11/25 27 The reactor scrammed Juu to a neutron A 3 Ins t r ammenta- Instreamenta- N1.1
anonitur t.ig system trip whicle was tion & tion &

initiated by an inadvertent loss of Controla Controls *

the continuous power supply. (IA)

18) I?/18 <24 94-73 AD 73-32 power reduction. Reactor power was A 5 Reactor Valves Nl.1
Jecreased to replace a main steam Coolant
line isolation valve pilot rest (CC) >
valve. 4*

as

a 3e e

_ . . - _ , .. - ...__ _ _. .,.__ _ -. , , . _ . . . . . . _ , . _ , , _ . _ _ . _ , . _ . _ _
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Table Al.6 1974 Forec4 outages and Power Neductions for oyster Creek

- . - -

DRE(D)/
" " I #" "'"tute Ibration Power Reportable Description Cause

(19 16) (nrm) (2) Event PktInnt involved lavolved ' Event'

Cat e gory
._

1) 3/7 105 95 A0 74-16 The plant was shutdown in a enn- A I Engineered Valve Mt.2.

safetytrolled manner due to a failure of *

the torus to drywell vacuum relief features

valves during an operability (SA)
surveillence.

2) 3/24 <24 95-67 Fower reduction to make repairs on A 5 Steam & Heat N 3.1

leaking condenser tubes. Power exc hangers
(HC)

3) 6/10 5 Law During a plant star tup t he reac tor ' A 3 Reactor Valve DI.1
scrammed due to the neutron flus Coolant
exceeding t he scram set point. (CH)

TCold water was injected due to -

failure of feedwater control (*
valve.

4) 7/5 <24 71-69 tower reduction to remove "C" A 5 Reactor Valve N3.1
Feedwater Pump f rom service to Coolant
perform maintenance on the leak- (CH)
Ing "C" Feedwater Fimp Check
Valve.

' 5) 7/13 42 69 The plant was shutdown in a con- A 1 Engineered FIpes N1.1
troiled manner due to a problem safety

of maintaining drywell Na content. features

A leaking section of instrument (SA)a

air piping to a testable check
valve on the core spray system
was replaced.

i

6) 8/3 <24 100-63 Power reduction to make repairs A 5 Steam & Heat N3.1'

on leaking condenser tubes. Power exchangers

(HC)

.

.

i

_ _ _ _ _ _ _ _ _ _ __ _ __u a _ _ . . .

's
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Oyrtir Creek

Table Al.6 (Continued)

t

DSE(D)/.
. In.it e Ibr.a t ion l'.we r Reportable hth Systse Wwut NH @

,,,C ,,p,,,, g,,,,
* (1974 (Hrs) (1) Event Method involved Involved -Event

Category I

7) 8/15 s24 100-77 Power reduction to make repairs A 5 Steam & Ileat . N 3.1 [
on leaking conJenser tubes. I Power enchangers '

{

a

(IIC) .

t
'

8) 8/29 <24 100-72 Power ruJuction to nahe repairs A 5 Steam & leeat N 3.1
leaking condenser tubes. Power esc hange rsun

(IIC) g
.

9) 9/2 <24 100-66 Powes reduction to make repaire A 5 Steam & Heat N3.1 I'

on leaking condenser tubes. Power exchangers
(HC)

10) 9/8 s24 101-68 Power reduction to make repairs A 5 Steam & Neat N3.1 ,
*

on leaking condenser tubes. Power exchangers s*

(IIC) E L

11) 9/15 s24 100-68 Power reduction to make repaire A 5 Steam & Heat N 3.1
on leaking conJenner tubes. Power exchangers

(IGC)

12) 9/21 p24 99-71 Power reduction to make repairs A 5 Steam & Neat N 3.1
on leaking conJenser tubes. Power enchangers

.(HC)

13) 9/22 424 71-63 Power reduction to make repairs A 5 Steam & Neat N3.1
on leaking condenser tubes. Puwer exchangers

(HC)

14) 9/25 21 100 The reactor scram resulteJ from 18 3 Electric Cenerators D2.3
an accelerations relay turbine power '
trip when Else generator reacted (EA)
to an electrical systen Jintur-
t,ance,

e

b

'
o e , ,

_ __ ____
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Table Al.6 (Continued)

DBE(D)/
Date Duration rower Reportable Shutdown System Component NSIC(4)

"** * ** ' P " *"*
(1974 (Hrs) (%) Event Hethod Involved involved Event

Category

.

15) 10/s 145 101 The plant was shutdown in a con- A 3 Reactor Valve M 3.1

trolled manner due to an increase j Coolant
,

in the drywell unidentified leak (CH)
rate.

16) 11/9 <24 99-64 rower reduction to sabe repairs on A 5 Steam & Heat N 3.1
leaking condenser tubes. Power enc hangers

(NC)

17) 11/11 67 92 The plant was shutdown in a con- A 1 Reactor Valve N 3.1
trolled menner due to an increase Coolant

,
'

in the drywell unidentified leek rate (CH)
and to repair leaking condenser tubes.

T-
18) 11/22 <24 100-91 Fower reduction to make repairs on A 5 Steam & Heat N 3.1 5

leaking condenser tubes. Power exc hange rs
(NC)

19) 12/1 s48 97-87 Fower reduction to make repairs on A 5 Steam & Heat N3.1
leaking condenser tubes. Power exchangers

(NC)
i

20) 12/4 s24 100-90 Fower redattion to make repairs on A 5 Steam & neat N3.1
leaking condenser tubes. Power exchangers

(NC)

21) 12/14 s24 103-60 Power reduction. 1 A 3 high pressure A 5 Reactor Valve N1.1
heater relief valve. Coolant

3
(CH)

:

t

)

.

. _ 'o
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Table Al.71975 Forced Outages and Power Reductions f or Oyster Creek

--

DBE(D)/
ShutJuwn System Component NSSC(N)-Ita t e Duration Power keportable Description Cause

,

(19 79 (tir s) (%) Event Hethod Involved Involved Event*

Category

I) I/20 <24 99-87 Power reduction to make repairs on A 5 Steam & West N 3.1
Power exchangersInuking condenser tubes. ,

I
(HD)

2) 2/4 133 37 An automatic seactor scram occurred C 3 Radioactive Pump D2.7 |
'

Jue to luu reactor water level. The Waste

water level decreased when all three Management

(3) reactor feedwater pumps tripped (MA)
simultaneously on luw suction pressure.
The drop in suction pressure to the
feedwater pumps was caused by air '

being introduced into t he condensate
header which occurred when water f rom
waste sample tank "A" was being trans- T
ferred to the botwell and simultaneously g
being us=J as t he source of water for
backwashing the raJwaste floor drain
filter.

3) 2/21 424 97-61 Power seduction to accommodate feed- A 5 Reactor Valve Mt.1
C olantowater heater repair.
(CH)

4) 6/4 +24 84-64 Power reduction to accommodate con- A 5 Steam Heat N 3.1

Jenner repairs. Power exc hangers
(HC)

5) 6/13 49 82 The plant was shutJuwn in order that A 1 Reactor Valve N3.1
t he source of high unidentified leakage Coolant
could be Iscated. (CH)

6) 7/25 15 82 less of power to the air ejector of f A 3 Electric Circuit D2.5

gas mystem pressure regulator valves power closures
caused low condenser vacuum. (EC)

* * e . ,
,

e -~ --
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Oyster Creek

Table A1.7 (Continued)

DBE(D)/Date Duration Power Reportable Shutdown System Cosmponent NSIC(H),g gg,, ,* p(1975) (Hrs) (t) Event Method Involved Involved Event
Category

7) 8/27 105 10 1rna condenser vacuus occurred when C 3 Steam & Heat D2.5condenser "A" was returned to service *

Power eschangersunder low circulating water flow
(HC)condieions.

8) 9/24 155 85 High reactor water conductivity 8 2 Reactor Demineraliser M6.0Occurred when a demineralizer aras Coolantreturned to service.
(CC),

9) 10/5 30 32 Test circuit malfunctioned which B 3 Steam & Ins t riment a- D2.3Closed 3 stop volves instead of 1. Power tion &
FHA) Controls

10) 11/24 161 80 Estensive condenser tube leaks. A 1 Steam & Heat N 3.1 Y
Pow r eschangers U
(HC)

II) 12/12 s24 84-66 A0 75-33 Power reduction. Temporary loss C 5 Electric' Circuit Dl.1of power to the "A" 125V DC bus Power closers /during load testing tripped (EC) interruptersthree rectre pumps and one W
Pump.

12) 12/19 32 90 leak in isolation condenser valve. A 1 Engineered Valve N 3.1
safety
features
(SB)

.

13) 12/26 120 80 Main condenser retubing and re- A 1 Steam & Heat N 3.1
fueling outage. Power exchangers

(HC)

During the period f rom July I to December 31, in addition to the above, there were 23 power reductions to repair leaking condenser tubes
to maintain the condensate deminerallaer dif ferential pressure below the operating limit.

on
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Table Al.s 1976 ForccJ rower outages and Neductions for Oyster Creek

DBE(D)/
W.u t h System c w onent NSIMaute puration rower Reportable 9,,,,,,,,,, g,,,,

*

(19 74 (Hrs) (1) Event Method Involved lavolved Event
* Category

I) 12/26/75 sl700 80 Hain conJenser retubing and re- A 4 Stems & Heat
fueling outage. ; Fuwer enchange rs

(HC) j

2) 4/1 s410 86-73 Puwer reduct f un. Failure of the A 5 Radioactive Heat N1.1
waste concentrator prevented waste exchangers
conJensate Jemineralizer management ,

regeneration. (NA) ;
>

3) 5/4 19 92 loss of feedwater pumps due to C 3 Reactor Pumps D2.7
air leak onto condensate system. Coolant

(CH)

4) 6/3 s24 92-55 Power reJuct ion. Crass accumula- A 15 Steam & Filters N1.1 Y -

'

tion un ti.e traveling Jebris Power |$
'

screens. (HF)

5) 7/2 s24 93-84 Power red uct ion. A HSIV failed A 5 Reactor Valve N!.2
to close on daily test. Coolant

(CC)

6) 7/26 108 93 taak tu feedwater check valve. A 1 Reactor Valve N3.1
Coolant
(CH)

7) 7/ 30 Low low reactor water level. Improper A 3 Steam & Valves N1.1
pressure regulator set point. Power

(NA)

8) 7/ 30 Low Startup terminated because of A I Reactor Valves N).1
packing leaks on V-1-106 and "A" Coolant
recirculating punp J!shcarge valve. (CR)

.

e

k $
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Oyster Creca

Table Al.8 (Continued) ,

,

! . DSE(D)/
Shutdown system Component MSIC(N)Date lhara tion Power Reportable , g g, ,

(19 79 (nes) (1) Event Meta =>J snvolved Involved Event
|,

g*
Category

i

'

7) 10/29 15 97-86 rower reduction. Maintenance on s- 5 acactor. Generators Mt.1
*recirculating Pumpe M-C sets. Coolant

(CR)
i

l

i 80) II/15- 1108 96-82 Power reduction. Condenser tube A 5 Steam & Heat Mt.1
| 12/30 leakage. Power exchangers
!

i (HC)
,

|
| 11) 12/22 12 88-63 rower reduction. The line to the A 5 Radioactive Pipe N9.2
( operable eteck gas monitor froze. vaste

.ana - nt
(NO)

! - t
| t: *

:
!

, .
I

.

!

|

l

! !'

i

l
i
1

{

! !
.

|

|

.

l
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Table Al.10 1978 Forced outages and Power Reductions for oyster Creek

..

Del (D)/ ;

Shutdown System Component NSIC(N)
8te ' rat i n Fower 8' Portable p,, ,, g,, g,,,,

(19 78) (Hrs) (I) Event Method Involved Involved EventNo.
Category

- 1) 4/2 96 Fower reduction. Condenser tube A 5 Steam & Heat N3.1
leaks. Power exc hange rs.

* (HC)

2) 6/14 55 s85 laaking feedwater check valve A I Reactor Valves N3.1
hinge pin. Coolant

(CH)

4) 8/14 s24 s 70- 30 Power reduction to clean both a 5 Austilary Heat Mt.1
n

turbine butiding closed cooling Water exc hange rs
water heat exchangers. (WA)

4) 8/24 38 s 70 Repaired drywell sump pump. A I Radioac t ive Pumpe Mt.1
- waste 7

management U
(MA)

I :.) 9/4 28 69 Malf unction of feedwater A 3 Reactor Instrumenta- D2.7
control system. Conlant tion 6

(CH) Controls
s

i. * 12/7 s48 Law Besta fines caused high 5 2 Reactor Dineralizer M1.1

| conductivity in reactor water. Coolant
j (CE)

|
; 7) 12/13 124 100 MSlv closed during a 5 3 Reactor Valves D2.4

surveillsace test. Coolant
(CD)

!

..

$

l'
!

4

i
l

} I
.

a

't
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Table Al.l! 1979 Fusced outages and ruwer Reductions for Oymter Creek

DnE(b)/
Date Durattuu Power Repostable Shutdown System Component HSIC(N)

,' Desc ript ion Cause
(1979 (urs) (1) Event Method lavolved lavalveJ Event

Cate gor y

I) 1/5 s24 100-91 Power reduct ion. Cycled "E" electro- A 5 Reactor Valve N).1
matic relief valve to attainate leakage ; Coolant
into torum. (CC)

2) 1/12 s24 100-91 Power erluctiun to try to locate a A 5 Steam & Heat N).1
aumpected t ube leak. Power exchangers

(HC)
r

3) t/15 86 100 Cleanup system pipe high vibration G 3 Reactor Pipes N6.0
when retusalag it to service. Coolant

* (OG)

4) 2/6 17 100 "C" feedwater pump tripped when C 3 Reactor Relays D2.7 > ,

breaker cubicle door was closed, Coolant /,
*

*
shaking sl.e "C" Jtiferential relaya (CN)
scram pecurred f rom a low water

level af ter the pump trip.

5) 2/9 s24 100-35 Power reJ uc t ion. Condenser vacuum A 5 Steam & Heat N1.8 ;

raplJiy decreased. Power exchangers
'

(HC)

6) 2/13 <24 100-65 Power reduction. Replace leaking A 5 Instrumenta- Valve N2.1
screa pilot solenotJ valve. tion &

Controls
(IA)

7) 3/22 s24 100-8) Powe r red uc t ion. "D" rectreulating A 5 kcactor Pumps N).1
pump meal fattura. Coolant

(CB)

.

. 9
9 g
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- Table Al.ll (Continued)'

.

DRE(D)/
St.utdown Systen Component NSIC(N)hnte puration Power Reportable Description cause

(19799 (Hrs) (2) Event Method Involved Involved Event*

Category

8) 3/22 100-7 Lga Power reduction. "C" recirculatsas A 5 pe.* tor Generators D 3.1
Coolact79-5 p=> tripped due to f aulty voltage .

regulator on M-C set. (CB)

9) 3/23 100-7 LER Power reduction. "C" rectreulating A 5 Reactor Generators D 3.1

79-5 p-ap tra pped due to f aulty voltage Coolant
regulator on M-C set. (CB)

10) 3/ 100-f LER Fower redwetton. "C" rectrealatsna A 5 seactor Genera tor s D 3.1 I

79-5 pump tripped due to f aulty voltase Coolant .

!
regulator on M-C set. (CB)

II) 3/26 316 100 Repair "D" tectreulation pump sest. A 1 Beactor Funpa Nl.1
Coolant 7.

(CB) t*

12) 4/17 100 LER "C" recirculating pump M-C set A 1 Besctor Cenerators N1.1

79-8 fatture. Coolant
(CB) !

13) 5/2 728 90 LER A reactor hiah pressure scram during a 3 Engineered lastrumenta- D2.7
79-14 testing caused all the recirculation safety tion &

LTR pump discharge valves to close result- features Controlo

5/29/79 ing in a triple low water level above (SD)
the core for 36 min during tests of
isolation condenser pressure suttches.

14) June f-f Power reductions. Repea t ed low A 5 Steam & Neat W1.1,

vacuun on "C" condeneer. Power enchangers

(MC)

15) June T-f Power reductions due to cooling water A 5 Stean & Filters N1.1
intehe problems. Power

(4')

* '
e,

- - --, - - - - - - , ,. _ , , ,
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Table Al.Il (Cuntinued )

'
_.

htE(N)/
58.ut down system Component MSIC(N)

tast e Ih. ration rower nepurtable , , , , , , , , , c,,,,,
Het teud Involved lavolved Event, , *

(19 ;q Osa s) (t) 4.ven t Category ?

!
..-

16) June T-t Power reductions Jue to f ailure of a A 5 Steam & Cenerators N1.1
Fuwer*generator voltage regulator.
(NA)

17) 7/85 %24 100-45 Power reJuction to repair 1 A3 feed- A 5 Reactor Heat Mt.1
water leeater and clean Jebria from Coolant eucliangers
water Satake. (CN)

18) 7/19 90-40 rower seJuction, sepair "A" rectr- A 5 seactor Generatora Nt.I

culating pump N-C net. Coolant 1

(Cs)

19) 9/11 <F2 100-26 l_Ea Power reductica to refair 2 leaking A 5 Beactor Valves N 3.1 1

79-23 feeJwater check velves.
* Cootaat

'p), g.
on

(CN) 3

20) 9/I4 <F2 100-7 Power reductica to replace aualliary A 5 Reactor Motora N1.1

flash tank pump actor. Coolant
(CC) ,

21) 9/87 32 A worker struck a cable tray attached C 3 lastrumenta- Relay N6.3
to a reactor protection system instru- tion &

ment rack. Controls
(IB)

22) II/6 100-84 8.ER rower reduction. "A" electromatic A 5 Reactor lastrassenta- N2.1

79-42 relief valve opened. it was manually Coolant
clom=J and power lowered Juring (CC)
repairs.

23) 11/23 57 100 InaJvertent opening of an isolation G 3 Reactor Valves N6.1

conden er return valve during Coolant
backseating. (CE)

.

O O O $ q
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Table A1.12 1980 Forced outages and Power Reductions for Oyster Creek

DBE(D)/-
" "" I '" "

Pa t s- thr.ation Fower Reportable Description Cause
(1980) (Hrs) (I) Event tiethod Involved Involved Event'

Category
i

- 1) F/11 100 80 Isak in control nitrogen system A 1 Engiswe red Pipes , N1.1
inside the drywell, safety fittings

fe.it u r e s,

(SE)

2) 8/4 Low Esroneous loss of condenser vacuum A 3 Instrumenta- Instrumenta- D2.3
signal tripped turbine, peactor tion & Con- tion & Con-

tripped on high flum in range 9 trols trols

of the litMs. (IA)
(

3) 8/6 80 I.ER Fouer reduction due to high O A 5 Engineered Vessel N1.1
y

80-33 concentration la the torus. safety
features
(SA) >

h4) 8/6 80-15 Power reduction due to high drain A 5 Reactor Vessel N1.1
Conlant*

tank levels.
(CH)

5) 8/12 80-1 Fower reduction due to flash tank A 5 Reactor Vesse! N1.1

probleme. Coolant
(CH)

6) 8/15 0.3 SO 1.ER Loss of stack gas sample psmp. A 1 Radioactive Fusp N1.1
waste80-36
management

(M8)
]
,

7) 9/18 120 90 Leaking drain line on feedwater A 1 Reactor Valve N1.1
check valve. Coolant

(CH)

8) 10/26 %24 100-32 Fower reduction due to RBCCW A 5 Auxiliary Heat N!.1
fouling. Water emetengers

(ra)

9) 11/4 96 Fower reduction for an A8m0 on A 5 Stean & Dentneralizer N1.1
a condensate deelnereltzer. Power

(HC)

i

!

'e,
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Table A1.12 (Continued)

DRE(D)/
StutJoun System Component MSIC(N)158te Duration Power Repostable riptim Quae

(19ed (sten) (1) Event Method lavolved Involved Eventm*
Category

-

10) 11/7 75 90-7 Power reduction for maintenance A 5 Reactor Valves Nl.1
on "C" feedwater valves and turbine

* Coolant
stop valve. (CN)

II) 11/21 190 98 l.eaking feedwater lieater tubes mad A 1 Reactor Neat- N).1
valves. Coolant exchangers

(CN) and Valves

12) 12/2 99-1 Power reduction. Vibrations caused A 5 Steam & Pump N1.1
by the llotwell Sucker / Dumper Stattoa. Power

(IIC)

33) 12/12 13 99-38 Power seduction "C" feedwater beater A 5 Beactor Valve N1.1 , .

rettei valve. Coolant i {
*

*

(CN) o

14) 12/19 s500 1-1 Fwer seductions. RaJ waste system A 5 Radioactive Deatneralizers N1.1
cannot procene concentrated waste as waste

3

JesigneJ. This caused high condensate managmeent ; '
Jemineraltaer differential pressure. (NA) '

.

d

.

.

o

.

O

O g
9
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Table A1.13 1981 Porced Outages and Power Reductions for Oyster Creek

DBE(D)/.
Date Duration ' Power Reportable Shutdown System component NSIC(N)

Description Cause Method lavolved Involved Event(1981) (Mrs) (Z) Ever.t*

Category

1) 2/18 Power reduction. "C" south condenser A 5 Steam & Heat M1.1
water bom developed tube leaks which Power Exchange're
potentially could cause a chloride (NC) (Condensers)
Intrusion. 14 tubes were plugged..

! 2) 2/25 Power reduction. "C" south condenser A 5 Steam & Heat N3.1
water bon developed tube leaks. Re- Power Eachangers4

4 deced load to perform helium test. (NC) (Condensers)
Terminated helium test due to. pro-
cedural problems and esposure.a

l .

3) 3/12 103 Shutdown to repair steam leaks in 3 1 Steam & Heat N3.1
the condenser bay to facilitate Power Exchangers
maintenance on "A" north water bos (NC) <(Condensers) Y'
which was causing high conductivity $
in "A" hotwell.,\c

4) ~ 3/28 - 92 90 Shutdown to correct increasing leak B 1 Beactor Pumps N3.1+

,
rate in primary containment caused Coolant

'i mainly by the "C" recirculating (CB)
pump seal and a leak in I-5 drywell
coole r.*

5) 4/6 Power reduction. "a" feedveter P 5 seactor last rumenta- N3.1
string was taken out of service Coolant tion &,

j to avoid impingement and further (CH) Controls
damage from tube leaks.

4

6) 4/17 309 Sieutdown for TMS modifications 5 1 Unknown ifnknown N1.1.4
and maintenance. (ZZ)

7) 4/17 695 0 Shutdown for TMI modifications D 4 Unknown Jnknown N8.0
and maintenance. (ZZ)

l

!

4

4

!
'

'.,
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Table A1.13 (coattawJ)

DnE(D)/
Shutdeum System Component NSIC(N)Date Duration Power Reportable Description Cause NetboJ Involved Involved Event"** (1951) (Nss) (17 Evsat

Category ?

3) 6/26 116 70 tow conJenser vacuum Jue to A 3 Steam & Neat D2.5
problems with steam traps Power Enchangers
for staan jet air ejectors. (NC) (Condensers)

9) 8/15 1540 60 LEat Shutdown to correct sa la- 5 1 Steam & kaat N3.1
81-018 creasing drywell unidentified Power Eschenge rs >

leak rate anJ condenser vacuum (NC) (Condense rs) |
problems. Ausillery West

unter Eschange rs
(WA) .

L

g.

10) 10/19 22 Inadvertent clostag of a NSiv C 3 Seactor Valves D2.4 gj h
.Jurlag daily testtog. Coolant'

(CD)

!

] 11) 10/21 13 ConJutt carrylag control cable A 1 kaJ1oactive Electrical N1.1.4
for V-7-31 and the A0G butiding Weste Conductors
Jropped off the stJe of the Namagement
reacter builJing. (Ns)

!

12) 10/30 78 Shutdown to correct steam leaks 5 1 Steam & Neat M1.1

} from second stage reheater man- Power Eschangers
way. (NA)

,!

13) 12/9 531 100 Shetdown to tavestigate isolation B 1 Reactor valves N1.1.4
conJenser valva operability concesas Coulant
anJ correct aparability prublems. (CE)

y

f

!
1

4

|
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*
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Appendix A: Oyster Creek
.

.

Part 2. Reporta51e Event Coding Sheets
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Table A2.8 Cudtag 54e4 for hepossable Evenas for Oyster Creek - 1%9

. _ - - - _ -

-

IISIC Event Report Plant r g mat Abnas mal S alpif f icance
" N #"" '" 8" W '"* ' ""** "IIDat e Date Status Status Condittee Category -

bea0*FS
. ~ - - - -

69 l 34492 Fe b- Mar 9/l4/M A St.SW-D EE - C At C N bandby gas treateemt '

19a9 nF6tes pre-ep test ing.

(several reactor beltding ',
leake) !

t

69-2 3475) 9/9 41/1 3 84A*Cs Net,00 M S BE.AT 9 57 Tusblae panssure regulatur
malteaction, recirc. pump
trip (Reacter Stietd.mem)

69 4 18759 10/7 40/14 5 at J.F,FF - 5 AQ,SI,EJ. C N Coatson red drive filters ?
AB plegged causing escemolve 9 '

acram times

69-4 40504 12/83 82/24 4 G3 04 M S AT D N Suspectel leak in MSIV

y. i
=

t
1 -

i

.

| ?

'

t
'r

,

?

'l
I

.

.

*

E

4

,

.

# # e , ,

1

. _ . . - _ _ _ _ . _ - - . _ - _
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Tabla A2.2 Cating Sheet for Reportable Evente for Gysser Creek - 1970

__ _

_

_ - - _ - . _

NstC t.eent 8*' Pag t riant aem=wwnt Alnwis sell 'HIF"8'''w ,etw, Aree** lam Systew Fg*s ipesca g Instram mt reuse C""Igu g , p.st e St ates gg ag w. Cundit im c8I'I"gg
treet.c r

_ -- -

70-l 47285 4/7 4/21 8 Rt J.rF - C AT D b Seat leakage in contaal
58$11 rw! drives (Reactor shut-'

down 4/19 for invest igs-
I alon)

70-2 % 919 9/17 10/8 s HA 00,t 11 5 Af} C N ge2J oscillations due to
tuebine-generator (remer

redi.c t ton)

70- 3 %9a10 10/70 18/2 D SA 00 - C AW D M lores oxygen aseple vatwe
leak

Y
't

.

, - - -_ - . _ _ R .-
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Tabla A2.3 C Jins St. wet tar anyottable Evente for Oyrter freek - 1978

__ _. _.

"" #E '" "*"' ' E '#"*"
End.c r Ac e loa System Equipment Instrianent Cause Cce6.ent .

,Date list e stat us Status Cundition Category
item ber

, ., _ -

>

75-8 63220 3/19 5/17 s CE - F C EE D N. Relay fallure (blo6ked
by insulatlon)

78-2 64245 4/22 6/15 a . AD - - 5 AA.AD' D N Package boiler flue
collep wd

'
74- 3 63310 5/7 6/14 5 SM-B - M C As..ht D N Containment spray phe n ure

'

senhor faite

74-4 64212 6/25 3 S F-D 2 - C Mel B N lampection and audifices
64974 tions alter tafe erray ;

Watet basumer

78-5 64602 6/3 7/21 3 SH-t 00.3.Fn C SF D G Cont a isument spray valve=

eN k1.eker eifisnctlosim

71-6 64tC2 6/11 F/21 a CE qQ P C BE D n Isot tton coaJen.er valve
solay failure

. .

5 AC D N Mintoism (lau valve Y f74-7 66468 7/6 9/9 5 5M-D 00.NN. *

(N aslenoid feiture U _ 3-
71- 8 66467 8/2 9/S & sat-D 00 H 8 AW D N . StanJby 3.ss t reata ut

valve leak $-

i ,

71-9 66465 8/12, 9/9 A NA M. LI - & 00 D N Ra4 waste Lann activity
13.22 exceede .7 curies -

74-10 66466 s/47 1/9 m BB J .JJ I C AC D 3e scram dime vol level
wit.b bindleg

71-11 6744) 9/) 9/ h) b CE N H.F C 51. D N 8tema Lseak senact and
teley fatture in

isolattusi condenset

.

i

i

L

=

|

O . $ g

.,-,...w .~-r --mmer,v-..-- ---w.,<w u -,,e. ,e,- ---....,v.-r ,n, e ,-,wew.,-,, , . . . , , . - , , , e n,-, n- ,.m - - , , , , e- -w. .-
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Table 41.) (rmttuned)

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

" * * * * ' '
f.. set.w r At saa Syst ee E quirmwnt las t rinae.it ]'" Cause Comment

, 3 ,

leis =hes
__ _ _ _ _ _ _ . -- _ _ _ - __ .. :._. .

71-12 67572 S/l 12/l) 5 EE f.M 9 A of 4 N Operatot closed IC
breaker switch with
enga e encyped

78-43 loo k (A t . %/1/12 9 CC (IO - A M D N Cracks found in safety

13199 v6|ve seat bushinge.

FI-t4 67545 11/2.5 12/13 5 CD 00 - C AE D N M51V leshage-beat stem

Fi-l$ sh494 11/14 9 IM M.J3 - 3 00 D Ms Rad waste tens activity
etceed s s i tweles

M- 16 63668 '/I4 6 tD 00 - C to.AC ll N MSIV tails to close y

71-17 68481 s/IF 5 PA ta T a AP D N Flemtble commtlen
failed, causing loss of

]
station air (Reacter
Shut down)

a

8 AT.57 D E lsolation condenser valve71-14 684t46 11/I7 12/14 5 (f Q9,X.TD -

motor winJings burned

(leaktaa oll)

F1-e# 69700 12/11 1/12/12 3 cp t - 5 MD b N Isolation condenser vent
line f a!Is due to encess-
twe vibration (Fuwer
Redartion)

;q -7J Sss9. 12/I? 3/10/F2 3 En C - A uA.OJ A M One coergency bus de-
energtred (T.S. Violatfoa)

74-!! 98647 12/28 1/4/T2 5 Er N pe I.T B A4 D N Switch failure on IC fuel
Pimp

.

4

, w -c , ., , x -v. .-..n,..,-w. . - , . ,- - - , , -n v , _

,_ _, ,
0
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Table A2.4 CoJing Sheet for Reportable Events for Gyster Creek - 1972

_ _ _ _

"" " F' " "" ' " " "' E" #*"*"Fumber A. los Synten Equipment is.st risernt Cause CommentDate Date Status Status Condition Category.,,
. - . - -_

72-1 34082 1/14 2/22 8 Su-5 N - C.A 04.OJ N N DC #2 inoperable while
EE testing containment

. spray system ft
(T.S. Violation)

72-2 39040 1/22 2/22 8 EC.ca DO A B BF.OJ N N Momentary loss of DC trips
rectrc. pump. causes load
drop (Power Reduction)

*
.

72-3 3904l 2/3 2/23 h EC.C B , DD.G - 5 DJ.EF 'N N Operator switching error
CH causes loss of DC. rectre.

anJ feedwater pumps trip

72-4 55893 3/1 3/10 3 R8 J.JJ l C OJ.&C C N FailureofscramJump.y
volume level switch t

72-5 70014 3/85- 4/4 B HA JJ.M - B 00 D N Rad waste outside tank
3/20 activity bigh (lielt ;

change requested) f

72-4 108742 4/5 C Es.EE F.C - B ED D M Sus cable f ailure due to
ground

.

I
72-7 70027 4/11 4/20 5 SC E C C 88 5 57 Reactor blJg. vent Jampers ?-

fall to close (Jesign

error) violation of secon-
Jary containment tatsgrity

72-8 71754 4/84 5/30 5 MS.NC - N 8 00 - N lacreased gamma energy of
stack gas

.

72-9 78752 S/6 5/24 C RC E - A bC.OJ . E N Fuel assembly loading
error (10/31/71 ref ueling)

72-10 71755 May 6/2 C SA - - A AD E N Torus baf fle bolts broken

. s *. .
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Table A2.4 (continued)
.

l

NSIC
"" 'F" 8""" "' E" **"*

member Accession Sy st em Equipment Instr e t Cause Comment
., ate Date Status Status condition Cat egory.

N mber

!
l
i 72-11 73}47 May 8/11 C OC 00 - A AV D N 7 of 16 safety valves

- 85866 have cracked seat
bushings

,

I

l 72-12 79374 May 1/11/73 C RC R - A At D N Zirconium oside deposits
I fossed on fuel rods

12-1) 72415 6/15 6/26 C IA - F B. BL D N Belay overheated
,

i

I 72-14 72417 6/I5 6/26 3 WA Z.00 - B AA.AT D N Espansion joint failure.

16 valve leak

72 15 72419 6/26 6/30 3 EE N U.T 5 BC D M Defective DC temperature
swit ch

72-16 72848 6/28 7/11 5 MA JJ.M - S 00 . A N Excessive activity in out-
side rad waste t ank

>
72-17 71576 8/10 C RC - - B 00 A N Fersonnet esposures ',

**
I during ref ueling

72-18 73243 8/l S/II B SM-B DD.F - B EE.AQ D N Breaker improperly
racked in

72-19 73)46 8/4 8/11 5 CE N N 8 AL C N Torque t ube prelnad lost
in pressure instrument

72-20 73905 S/9 S/22 3 CE 00,F M S OJ.AL, D N (1) Snubber not replaced
AC in line; (2) valve seated

too tightly

72-21 76039 S/15 8/20 B MA JJ.00 - B 00,53 D N Valve failure leaJe to
excessive rad waste
activity

.

___ _ __ _,
$
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Table A2.4 (coutlaued)

MSlc Event BePort Flaat Ceapuneet hNI "N.mber Acremston System Equi eemt lastrument Cause CommenttD.al e Date Status sg gue Cundition CategoryIs.mbe r
_ _ _ . _ . _

72-22 75930 9/2s a MA JJ - 5 AS. AE.AW D M Rad waste dren fell and
ruptured. rad weste tank
activity lielt escoeded,

1
j 72-23 75548 s/25 9/28 8 ks.lA J.00 F 5 EE.AT D M Loose relay utre

(Beactor Sb stdoun)
<

, 72-24 80490 8/29 3/29/73 5 St.SM E.DD F A - S N logic circuit changes--
4- 12/30 Beactor Bldg. ventilation ~ ,

and standby liquid control ;
aystems

| 72-25 75601 9/25 10/6 B SM Do C A OK B N Design / Procedure error--
-standby liquid control
system inoperable ,,

(Power reductfra) &
e

72-26 76459 !!/11 !!/22 D CE 00.N.E. M.T B AY E N leolation condes.ser limits

4Q awlach opeas tso soon

i 72-27 76741 II/28 12/7 5 EE N.X - C CA 8 N SC start motor pistops
.

,' too 11sht
|

.

*
72-28 77449 12/6 12/19 3 MA 2.JJ - B AR.NF. . D N Waste sample tank !!ne!

AD break. f.

[ 72-29 78483 12/29 1/17/73 8 CD.CC. 00 - B RA.55 D S3.$7 After a scram, raliaf
77916 CE.SA valve. MSIV, and isola-

Lion condenser coasiensate,

; return valve all fall

'
72-30 78101 12/29- t/30/;3 8 ZZ - - - of D N Fish mortalities due to

79605 t/10 temperature clange -

)
'

|

!

:
1

4

.

I

f

!

i .
* * . . .
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- Table A2.5 Coding Sheet for Reportable Events for oyster Creek - 19f3

.

.

"" "'" " ' " ' E"' '#*"**
Lumber Ac lon system Esgulpment Inst reamen t Cause Comment

Date Date Status Status Condition Category,,

79062 1/1 2/8 D CC 00 - A OD A N Natatenance workers
. 82192 receive exposure*

7906) 2/8 5 RB I.J T B BB.Dd D N Control rod drive selector
switch failure

78657 2/12 2/27 5 NC NH N 5 BN I N Stack gas sample line
frere

7960) 3/10 3/23 3 CS DD.Z U B BQ.05 N N Temperature dif ference
exceeded when starting
recirc. Pumps

74300 April 4/24 D CE 00,QQ.F - C AG.EC D N Valve jammed closed,
tripped breaker y_

74181 4/13 4/24 D CC 00 - C AE.A0 C N Relief valve failure-
81484 marginal soldering-

90730 5/4 5/15 C SA 00 - C AW D N Torus-reactor bldg.
vacuum breaker failure

5/8 6/5 C RB J - A OD N N Fersonnel exposure

81271 5/IS 5/30 C SM S.DD - C EE C N leproper fuse size used
i

I 81490 5/22 6/5 C CD 00 - C AT D N MSIV leak
l

81481 5/27 6/5 5 SA FF - A AW D N Dryvell manteole cover
gasket leaks

A0 73-30 81469 6/11 6/22 5 EE N - C EE A N Fracedures prevented DC
from synchronizing with
bus

AO 73-11 81494 6/9 6/28 5 PS - N 5 EC.0E D N Coolant redinactivity
analyser failure

1

's,
. - -



. , .
- _ -. .-. . _ . . . . - _ _ . . , - - --. ,

-

.

Table A2.5 (cont inued) i

a

NSIC
""" '# M " '"" "I " *"" "I " **"#*Leiber Accession System Equipment Instrument Cause CommentDate Date Status Status Condition CategoryN aber

Ao 73-12 81495 6/18 6/28 8 SH-B DD F.T C AC.EE D N Containment spray #2
valve relay failure <

- *

AO 73-Il 88500 6/22 7/5 8 EE N.S - S EA.BCI F M Lightning blous three DC
fuses

AG 73-li 82791 7/l- 7/31 B Cli 00.FF - 3 AW D N Feeduater etwck valve
7/23 leak

83101 7/21 8/6 8 SA CC.FF - A ~^ .AC.AE. -D J Snubber seal leaks due to
sAW high temp.-evidence of ,

wrong material in design

. A0 73-l'. 82969 7/25 8/3 D CD . 00.FF - C AC.BI. D N MSIV closed too f ast- 7'
1 NI,AK oil leak #|

,

- '
iA0 7 3- 31 82967 8/8 8/3 % EE N - B.C CA D N DC start motor falls to '

83099 ~,.u en8888 '

82498 8/9 8/31 & WA - - * ' 9 7.87 D M Plant dilution pump trip_

0F causes fish mortalities

83609 8/17 8/31 4 MA JJ N B OD D H Outside rad waste tank
r activity limit exceeded.

AG 73-l's 83833 9/8 9/18 D E8.EE LL.M. P 3 BC hD C St.S2 2 Power failures cause
DD S7 pump trips; second failure

due to incorrect setting
on transformer; also. DG
failed to start

AO 73-20 87087 9/8 9/80 D CE N.00.F - a af D N Overloads for condensate
83835 return valve tripped

AG 73-28 87088 9/8 9/10 D XX CC.FF - A, AC.AK. D N Seat leaks in shock
AW absor bers (Plant Shutdoun

for repair)
,

9 %

a
.,

' -
..

_

;
_ -

4

4 g ,

, - - ..- - - - - . - _ _ -
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Table A2.5 (continued)

l

'8" "' " ' -Cause Comment", h System Equipment InstrumentFimber Ac lon
, , Ct

N mber

I
'

A0 73-22 84201 9/9 9/21 D CD 00 M C AT D 18 ftSIV leak

84349
! 86992 -

A0 73-23 87019 9/22 9/25 t SA 00 T C AQ D N Torus-reactor bids.
84550 wacuius breaker pressure

switch f ailure

| A0 73-24 84759 9/27 10/12 D CD 00 - C AT D N MSIV leak-stem repacked'
i

| A0 73-25 87020 - 9/29 10/1 B CE il F.T C BA.Bl D N Isolatton condenser switcle
I 84676 relay failure

A0 73-26 84883 10/6 10/16 9 RA - N.L B OJ C N . APRM resetting not logged

A0 73-27 87089 10/17 10/18 8 SM-s U,Z - B AW D M Containment spray MX pipe
nipple leak

85376 10/29 11/8 8 WB.FC let.U - 5 AU D M leak from fuel pool cool-
ing to RBCCW. then from MX

i
to canal

I
- 85587 11/2 11/13 B Ex CC - C AC.AW D N Shock arrestor fluid leaks
I

87017 11/21 12/20 3 SA QQ F B BT D M Torus-reactor bldg. wacuse
,

breaker relay smoking

88103 11/25 1/2/74 5 CE CC E.C B AB D M Isolation condenser line -
snubber fails

A0 73-30 87018 12/6 12/24 8 CC - M.T C EH D N Main steam line pressure
switclies set point drif t

A0 73-31 86991 12/13 12/24 5 EB.RS. DD.N R 8 ED.BF C M **E" power panel grounded
CE.CC

>

> ~

t

I

l

i

!

i

I

| -- _ _

.
..
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Table A2.5 (continueJ) -

* Ev. ut Report Plant C*="rument Abaurnal Sly titcance*

maet.es Accesalon I""*" 9" I"' ' " " C*"'* %
Date Date Status Status Cuadicion Category

Lc leer
- - . . +

A0 73-32 9MS9 12/14 1/7/74 5 CD ' 00 - C AC.BC D N leslV overtravel due to
test spool valve stick-

g tag (pouer reduction for'
repair)

88096 12/20 t/3/74 5 M4 JJ Z - 5 BN .006 I N Crack la outside drata
tank line due t ,freeslag
(chromated water spill),

88085 12/21 1/4/74 s CE It E C EN D N Isolation condeamer high
flou semmor set point
drift

A0 73-34 88086 12/27 1/9/74 3 CC - N C EE C N Mein steam line radiatten
monitors - cold soldered
connection

Y
t;

5

.

O O 1 g
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- Table A2.6 Coding Sheet for Reportable Events for Oyster Creek - 1974.

*tS IC Event geport plant Compuncut- Ahnurnal SI " I *ENiemb+ r - Acreasion gy ,g,. gq.lyneet Instrument Cause Commentp g, pote Stat us St at us M s t ion Category
, K. set.c r

- i

Ao-74-1 80087 1/4 1/15 5 CC - MT C Eu D N Masa steam line pres-
, sure sensing evitch-

g set point drift

AD-74-2 88088 1/8 1/17 a CC - ET C Eli - D N Main steam line high
flow sensing switch-
set point drift

A0-74-3 88095 1/13 1/23 8 CE,$p-D CC - A AC,AK B E Core spray and isola- -

tion condenser snubber g
failure

A0-74 -4 80094 1/16 1/25 C CD 00,qq - C- AC,BB B N MSIV pilot valve falls

A0-74-5 30093 1/16 1/25 C CD 00 - C AT D # MSIV shaft packing leaks
A0-74-6 80092 1/22 1/23 s SC - C S OJ N N Available nit rogen used-

,,,,, ,,,,,

A0-74-7 90000 1/23 1/28 E EA ta - M.T C . gM 3 N React res e sensors

An-74-8 33131 1/17 1/29 C BA.la - M.T C EN 3 N Rearter pressure sensors
,,g ,,y,g 4,ggg

MN4-9 88453 1/31 2/6 8 CC - MT C EN 5 N Main steam line low pres-
sure switch set point
delft

Anf4-10 88532 2/8 2/14 3 cc - M,7 C EN 5 N Main steam line low pres-
sure switch set point
drift

-

t

t
I
f a
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j Table A2.6 (coattaued) '

" # * ' I" *
,'gEmber A.: len System Eagulpment Inst r eamen t Cause Comment

"

g gp ,
Ember

!

An-74-11 84784 2/15 2/25 s SA 00 - C BB,AC D N Torus-drywell vacuum '
'

breaker fatture tos

close (4 of 14)4

} A0-74-12 89246 2/15 2/25 a CC - N.T C EN D N Nata ste m line low
pressure switch set

. point drift

A3-44-13 89247 2/18 2/27 5 CC F,DD,00 - 3 BF,58 C M . Breaker, walve, recirc,
; pump trip la cleanup

system
*

i
' A0-74-14 89189 2/22 3/1 3 SA 00 - C BS.AC D N Torun-drywell vacuum

breakers fail to
close (2 of 14) >

S
A0-74-15 49197 2/28 3/7 B SA 00 - C 88,AC D N Torus-drywe!! vacuum

breakers fall to
close (1 of 14) .

I
A0-74-16 49349 3/7 3/15 D SA 00 - C St.AC D N Torus-drywell vacuum

'

breakers fall to
close (4 et 14) (Plant

i ohutdown for repatr)
|

A0-74-17 89318 3/7 3/15 D EB F T 5 SS.EE D N areaker falls la traas-
ferring power from',

auntliary to startup
transformer

..

:j A0-74-18 89350 3/8 3/18 D SA CG - B AC.AW R M Drywe!! saubber leak

i
,

$

d

&

T

d

.

1

I

$

,

* * * . ,
,

, - . . - . , e
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Table A2.6 (continued)

i

* ' "* '" """," Number Ac lon System Equipment Instrument Cause r-ng, , , g , Ct
i Namber

_

A0-74-19 89351 3/9 3/18 D SA,Ca.CF F 0 5 Bf,EF,0J N N Temp. recorder inaccu-
!

'

to notice rise in
rate - operator fatted

!

temp. Failure to main--

tain primary containment
integrity

A0-74-20 89352 3/10 3/18 D CD 00 - C At D N MSIV leakage

A0-74-21 89384 3/13 3/22 3 CC 00 M S SC C N Bypass valve left open

A0-74-22 89383 3/15 3/22 3 CC - M.T C Ett 3 N Male steam line pressure
switch set point drift

A044-23 89382 3/15 3/25 B CE - MT C EN 5 N Fressure switch set point

| drift
i >
! A0-74-24 90579 4/9 4/19 B MC F N B OC,03 N N . Stack gas particulate k__

not counted

A044-25 90415 4/9 4/19 5 54 00,FF - 3 AT D N Torus - reactor b1dg.
vacuum bre.ker leaking

A0-J4-26 90500 4/12 4/22 _B SM-8,WA DD F,U 3 BD.SF D N Emergency service water-
pump trapped due to-
thermal overload relay

A0-74-27 90581 4/17 4/26 C SA CC - A AC,AE.AW D N 3 onubbers have no oil

A034-28 90646 4/19 4/26 C SF-D B0,00 Y C BA D N Core spray suction valve
*

94167 fatte to open

?

.

|
|

|
t

I
'

e
, - ._ __ - . _ . , _ _ _ _ , _ - . _ ..

. -.
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Table A2.6 (continued)

.

t wat Report Flant "' 8" ''"*
, , Sy st ra E.gulpment lust ressent Cause 8'- a t

Date Date Status Status Condition Category

Ao-74-29 90625 4/23 5/1 C CC 00 M.T C EN D N Electromatic relief
valve set point drift

L

*

91M5 4/24 4/25 C SA 00 - A AV D N Torus-dryuell vacuum;
breaker valve cracks }
during inspection

94242 5/13 6/14 C CA BB - C AI AV C N Cracks in vessel head
cladJing

AoJ4-30 91660 5/14 5/23 C CC NN NT C EN C N Turbine steam pressure
suitch set point drift

Ao-74-31 91 % 4 5/19 5/29 C SA CC - A,C AC,AK.AW 5 N 1.eakint 3aubbers

A0-74-32 91659 5/21 5/31 C SF-D DD F,T M C AZ,8N D N Core spray pump telay
pressure suitein failure

An-y4-33 91670 5/21 5/31 C SK - C C BI,0K H N Auto - depressurization
timers drift

92609 5/25 6/6 C SF-D DD M,T C OK BF A N Core spray pressure
. suitches tripped

| Aga4-34 91594 5/2s 5/30 C II M8,55 F 5 AW D N laak in reactor vessel
instrument penetration
line

!
I 94164 6/10 7/10 C CD 00 QQ - C BA B N Valves in sala steme

!!ne not controlled by
| isolation system

An-74-35 94394 7/5 7/15 3 CC - M.T C EN D M hain steam line pressure
suitches set point drift

1
i

L

,

* *
. - , , ,

.
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Table A2.6 (continued)

[ MSic'

Event Repsor t Flant' M" ***""I'"' syst m hulpt inst e t
Cooganern t Abnorm t SinnIficance* * " ""Date Date Status St at us condition Category

theber
--

AG-74-36 94391 7/10 7/18 B RA,lA M,7 C Elf D N Reactar pressure-

*

switches set point
drift*

A0-74-37 94595 7/12 7/12 3 CC - M.T C Els D N Main steam line pres-
94770 sure switches set

point drift

- A044-38 94525 7/14 7/23 s CD 00,qq - C si,AM B N MSIV closing time
excessive (Pilot
valve sensitivity too
low)

A044-39 94596 7/14 7/23 3 CC 00 M.T C EII,0K A N Electromatic re!!af
volve pressure switch T
set point drift $

| A0-74-40 94524 7/15 7/16 3 SA CC - AC Asi, AD. AK D N Snubber - loss of oil -
! (seat cut)

A044 41 94740 7/19 7/19 5 CC - M.T C Ell D N Main steam line pres-
94592 sure sultches set

point drift

AOJ4-42 94741 7/2% S/2 3 CC - M.T C Ell,0K D N Main steam line pres-
sure switches set point
drift

A0-74-43 94906 S/2 S/12 3 CC - M.T C EM,0K D N Main steam line pres-
sure switches set point
drift

.

b

t

a

e

|

;

i

* 9

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ ^ ^ ~ ' "' '~
~ ''' " " ' - ^ ' - - ~ ~ - - ' ' ' - - ' - - ' - ~~'"
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Table A2.6 (coattaued)

.

ISIC
E v. at Re por t Flaut Component Abnor mal Si " I f i #* *'*Ees t.cr Accenslom Sy st en L.aut e nt inste m at C*"** Pa===atD.it e D. ate Status Statum C.mJition Categoryhumber

Ao-74-44 95101 8/9 B/19 8 CC - M,7 C EM,0E D N Nata steam !!as pres-
sure switches met potat

, drift

Ao J4-45 95315 8/24 8/30 5 kC B F B OB,0K A N Icaon traastent

Ar i-74 -46 95143 8/26 9/) B SA 00 - C AC D N Torus-Jrywell wa :uum
breakers sticklag

Ao 74-47 95409 9/12 9/23 5 11 GG - A,C AG,AE,AW D N Pipe snubbers inoper-
able (loss of oil)

A -74-43 95596 9/25 10/4 B CE N E B BF A 5 Isolation condenser
flow trip switch set
too low g-

s-
A0 -74 -49 96007 9/27 10/4 B CC - M.T C La,0K,H1 D N Malm steam line pres-

"*

sure switches set
potat drift

44F 74-50 96271 10/4 10/11 B CC 00,QQ - B AE,BB D N isolatlea condenser
salve falls to close

Ad-74-51 10/7 10/11 B CC - MT C ER,0K D N Mala secas line pres-
sure switches set
potat drift

MbJ4-52 96525 10/12 10/21 D CC - M.T C LN,0K D N Mala steam line pres-
sure switches set
point drift

Ash 74-5) 96425 10/15 10/24 D MC DD,00,Z - 8 AL E N Loose fittlag on stack
gas maaple pump

l

i

*
. . . . .
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Table A2.6 (continued)

-

NSic gg gep,rt Flaat Cany..nen t Al*no t *8 I
m.,3,r r Arf''*I8" Syst em E "I eemt 3"8tt"''"8 cause9 FDate Date Status St at us condition Category

'
manher

_ _ _ _

AG-74-54 97514 10/18 10/21 D Dec Is.F U.T 5 BF D N Stacit gas sample pump
, trip

Ao-74-55 9M40 10/18 10/28 3 $#-8 DS - C BD D N Containment spray
pump falls to start

Ao-74-56 97059 10/25 11/4 s CC - N,7 C EII.0K D N Nase steam line low
pressure euttches set
p. int drtit

Ao-74-57 97720 11/8 11/Is B NC DD,F - 3 DC D N Stack gas sample p g

9750s breaker open

A0-74-58 97719 11/8 11/11 B SA 00,g - C AC AR.BS D N Binding of reactor

9797 bldg. ventilation y
valves &

o

A0-74-59 97509 11/12 11/22 D EE N U,T 5 BL,54 D N Temperature switch for
DC cooling water fails

A0-74-60 11/22 11/25 5 CE - M.T C EN D N lsolation condenser
pressure swittle set
point drift

AO-74-61 98500 12/18 12/26 B NC.Es DD.C - 3 BF B N Transmission line fault
. trips stack gas sample
pump (circuit design
error)

.

_. _ . . _
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| Table A2.7 L:odtag Sheet for Repostable Eweats for Oyster Cseek - 1975

|

""" " F' " '"" ' " " " "* 8" '#*"''hr Jk ton sysace Equipmes.a Instrument Cause CommentDate Dase Status Stata cuaJition Category

Ad-75-1 99198 1/8 1/17 8 SA 00 - C BA D N Torus - reactor t,1dg.

wacuum breaker fails
to weseat

wlb2 99709 2/6 2/13 D HC 00,5 - A BC.Ott ' C N Condenser valves left
opea (Radioactive 5tqutJ
release)

Aa-75-3 100042 2/11 2/19 3 58-5 Do - C BD D N Contalement spray pump
fatim to start

ad-75-4 100573 3/3 3/13 B RS 1,R F & SC D M Belay fatture cauws
accidental rod insertion

An-Fb5 10uS72 3/6 3/13 a Su-a DD,F - C BD.AG D N Contalement spray pump >
breaker blaJs &

w

A0-75-6 100918 3/10 3/19 5 MC DO.F U B BF 5 N Destga error - one

thermal overleed for
two pumps la stack gas
sample system

Au-7b 7 1u1144 3/19 3/27 5 Su-D V ,tet - C AQ D M Delmseldtfylag heater
control air Isaa
plugged

AG-Jba 101410 3/25 4/3 5 BC.RS A N 5 OJ B M Excess core heat genera-
tion

Ao-7b y 3/29 4/a C Es C - B ED,5C D N Bus IC grouaJed

37b t0 101p8 4/4 4/14 C SA 00 - C AT D u Torus - reactor blJg.
vacuum breaker valve
leakage

. . s . .
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Table A2.7 (costfeued)

4

hI'" II{I" " ****
| mmber Ac tem Syst em Ep ipment Instrummet Cause Comment

neber

As- N 11 182282 elle 4/18 C CC 09.2 - C AT D W Nela steam 11ae vatwe
. leak

As- 5 12 182564 4/26 5/6 C . RA,la - N.T C EN I D N peactor pressure

. switches set point.

| drift

as-7b13 S/7 5/14 C G - MP C Ehl D N isolation condenser
reactor pressure
sensor set 'polac drif t

me-7ble 183205 5/29 6/6 e uA 3D,00 C sE,Aq D N :smergency service water i
-

m insuff1cimet pres- i

sure
>

A9- 5 15 183204 6/6 3 RA - L C 08 E N 1mproper ArtM settings h
t
'

as-N16 183631 6/14 6/24 C CC 00,qq N,7 C EN D N Electromatic relief
valve set point drift

As-Fb17 103791 6/19 6/27 8 SF-8 00,F - C BF,EE.AD D N Core spray valve trip
breaker stab broken

|

as-75-14 183700 6/23 7/1 3 5D-8 F,Z - 3 AL,0E A N Standby ses treatment
| system handtale covers |l

out of place

as- 5 19 104221 7/8 7/17 3 1A - N,7 C Eli D N Beactor pressure switches
set potet drift

W7b20 19485 7/17 7/25 B SF-8 - W.T C EN D N Core sprer pressure
switch set point drif t

!
|
1
i

\l
-

l i
l - l
1 - 1

|

|
|

* 1

'en. -
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Table A2,7 (centgemed)

N5tc
" "''j W At 8*e System Eguipment lest rument ', ', cause Comment

_._

A*-7b29 187767 10/27 11/6 3 SA 00 Y C AC,5C D N vacu== breaber alare
, switch fa81ere

,

As-Fb30 138283 11/6 11/14 s 5F 3 ce N.T C SF,EN [ D N Core spray pressere
switches set pelet
drift

As-Fb31 lees 16 11/24 12/3 3 SA 00 F C Et C E Tacuum breaker'alare
relay contacte

defective '

AO-Fb 32 100003 12/3 12/11 B EE N F C BA C N BC relay falle to
open due te warmtek
en contacts

AG-Fb 33 199195 12/12 12/23 ~ B EC 00,C - C BC N N 125T DC de-energized; T
various pump tripe Y
(power reduction)

i 114332 12/20 1/23/M 9 M - - 5 AL 9 N Bed verth statolser
'

[ console drawer beard
leese

30-7b34 189656 12/23 1/2/76 3 SA 00 - C AC,es s N Tecome breater biedtas

I
,

'

t

i

,

l
i

'

| e.
*
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Table A2.5 C Jang Sheet for Beyertable Events for syster Creek - 1976

.

*" '' ' I*"Lamber As e 1.no s' '" ** D'*8'"**" i"*"'**#"" Camme C""""*"
, e S i Ct

< meher
I
!

i 30-76-1 199654 1/2 1/12 C SF-D - NT C EIE R N Cere spray pressere -

! switrh met pains

! delft

E *
|
j no-76-2 58a m 1/6 1/14 C SA 03 - C AW D N Tarus - reactor blJg. |
' vacuum bre.aker leak

(now replacement valve)

( Bo-76-3 110330 1/6 1/16 C SA 00 - C DE.A1 C N Beactor blJg. wacmem
! test falta 1

C SE,tr,aN .D N Coettag teater leak * '
30-76-4 110 % 2 1/23 2/2 C EE N,tet -

trips BC

me-76-5 111912 3/3 3/16 C EE N p C kE.AF D N DC telay contacts ,
chat ter ing 3,

w

re-76-7 112725 3/27 4/9 a BC 1 N 8 08,03 N N Flus peak enceed Jun to
Saproper core
maattering

to-76-8 113202 3/26 4/12 5 SF-D - NT C EN D N Core spray pressure
switch set potat drif t

su-76-S 112652 4/1 4/13 5 SM-B - N,7 C EN D N Containment spray pres .
aare multch set palat
delit

1

ko-76-10 113278 4/1 4/26 B SM-B 00,F - C BC D N Containment spray ,

walve - breaker contacts
assalismed

w-Ja-Il 111%7 4/6 S/4 5 SA - N.T C EN D N Drywell pressure sensor
set point drift

|

.

, , , . _ m - , , , - - - . , , . -

_ _ _ _ _ _
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Table A2.8 (contiawed)

1 .

" '" *"' " '8" "
beher Ac taa Sy stem Equipment lastruncat C*"'' Comment, , S s C yEsaber

_

20-76-12 111975 4/14 5/13 B SM-D MM T A Et,9C E N Standby gas treatment
. Iow flow sensor lines

| reversed
1
'

20-76-14 !!42G8 4/23 5/24 5 SF-D DD FF - B AW D N Core spray pump seat
leak

to-76-15 114207 4/25 5/24 5 SF-D MM M,T C BO.AW D N Core spray pressure
Itne leak,

|

| 30-76-13 117155 5/3 5/4 5 SA - - B OJ G SF Secondary contatament
will fally violated ->

| both airlock doors
open

115464 6/28 5 Z2 - - - OJ N N tinautiertred person [
galas access to pro- **
tected area

no-16-16 115735 6/8 7/6 B EE 5,1 - C CA D N DG start notor falls
to engage

ed.J6-37 116513 7/1 7/14 5 SA - C B EF,El C N Torus osygen analyser
erratic

to-76-13 115734 7/1 7/21 2 CE - M,7 C EN D N Condenser pressure
outsch set point drift

an-76-20 117571 f/27 8/12 C CC 00 Y C EH D N Electromatic rettet
valve switch set point
drift

R0-76-19 8/5 8/6 e mA - L C AL D N AFR21 pia receptacle
loose

.

W

1

rg
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iTable A2.8 (contimmed) '

.

*** " ' ** "Number Ac tem Syntee Ectyeent last rimment ', ****Camme Cesamat :3 *
Number ,

_.

ma-76-21 117664 8/20 9/2 3 $N-a 00,9Q T C RE,AQ D N Cantalaamat spray valve
seelsch contacte dirty,

mLb76-22 1884 M 9/10 10/8 8 IA - 1 B OK -1 A .N Reactor leer water
|level trip putats set |

too lew 6 i

| 30-76-21 119999 9/17 10/15 4 55-5 98 F C 158 3 N Costa &ammat spray asser
met pelat draft

to-76-24 119163 9/28 10/21 a SA 00 - 3 AC,34 3 N Tor s - drywell vac,,,a f
breaker falls to close

,

| me-76-2S 120386 11/11 12/10 a Se-a 80,qQ,F - C BA BF,aC 3 N Costalammet spray valve ;
falls to epme .; j

as-76-26 !!9164 10/12 10/26 B NG N.ge - a te,0N 3 N Radioacatwo water release
through f ailed opea con-
dessage valve >

*
-e

50-76-27 12G472 11/11 12/10 t $s-3 se,D F - C AC D N Cantainment spray pump
'

breaker biedtes ;

mo-76-25-1L 120073 12/1 12/23 5 SF-8 00,QQ,F - C ES,8 F,tA E N Fisched wire short to
core spray valve breaker

au-76-28-17 12/20 12/21 5 RA - L C AL D N Afast pla receptacle,

l
loose 1

anb-Ja-29 121031 12/20 1/3/77 a SA 00 - C OK A N settef valve openlas
megenence changed to
prewest high terms
pressure

!

>

e

l . 1

r

l

t
*

, .

.

.'
. .

,
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Table A2.8 (centiawed)

MSIC
" ' ""' "" # "' I""'# " 'seember Acce=e len System Equipment Inst s eawat Cause Commer atDate Date Status St at es CenJillem Category,

_

30-7b30 121027 12/20 1/3//F 5 RA - F.W C AL D N Two APRM channels
j inoperable

Iso-7b 31 1210u 12/22 1/3/77 5 tec F.3,v - a en D N Ice plus - stack sas
sample line

l

I .i

|

T
N

1

|

|
|

I

|

!
!

l

|

|

;

*
i

9 3
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Table A2.9 Cading Sheet for Reportable Events ter Dyster Creek - 1977

|

| -

soIC " " " ' '' I # I' #**'*
hamb. s Au e== two System Eagelpewet laat s emment Caume that

Date Date Status St at ens CanJition Category
,,

30 77-1 125 R!) 3/10 3/23 5 5A - - B OJ N S7 Seth cuatalement att lack
d. mars open at once-

.
Violattom of secondary
contalament lategr t t y

su 77-2 129 N6 3/84 1/24 a asc 00.00 - 5 AA.BF D at Lube valve for stack

|
gas sample pump fatted

|

30 77-1 129 MJ 3/17 3/M a MC DD - B AC C N 5 tack gas sample pump fab.'

error causes fatture

so 27-4 12 M 3/18 3/ W 5 Es C - t ED.Sc D E Bus IC grounded

to 774 129 M4 3/23 4/22 5 SF-D 00.tN.F - C 88.87 D E Core spray valve treaker
trip

a

to 77 a llW2s 4/5 4/26 3 CE - M.T C EM D M Isolation comtesser 3
pressure aussch set potat
datit

30 71 7 124869 4/7 1/2 8 5A FF - C AE.BC D N Reactor bldg. aamway
AA leak

123176 Ayrt! S/36 - SM-s 00.00.Z - B OK & N Contatsment spray destga
error

50 77 a 824470 4/28 $/12 5 5A FF - C aC.AI. D N Secondary contatement
BE railroaJ af tlock seal tank

30 77 9 123 W4 4/23 1/3 D CD W.t F - 8 AE.SS D E MstV fatteste to steme

su 14 IG 12$d h 4/2) S/20 C (D 00 - C AA.AT D N ItSIV leakage

au 7, it 821229 3/4 5/25 C CC - E A.C ED C a laata steam high flow
semmors Jamag J to
malatemance

,

*# $ 9
.

O
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Table A2.9 (coatansed)
|
i

I

|

N
Event Bep tt FIang Ccerones4 AhmetasI 50gnifIeanceIIisober Accesslee System EWmt laett e t C *,,,, ,,,, 3,,,,, States Ceedittee Categegyn<mber

'

80 77-12 133027 5/27 6/24 C Fil . C - B EE.OY.5C. t Il Cable las. station flas--
, 125554 SM-D CA substation de-ebergsted

*
ami stanJby Ems t reatecat
systen 2 inopesable ter
repair.

30 77-13 I M941 6/10 11/10 C RO E A.C AE D 36 feigh Jegree of tw ing-

. foesed te fuel channel

to 77-It 13 M2in 7/21 8/19 C CE - E A EM D N Is.ilatlescNenset
fline senset-STD

PG 77- 8 ) 133029 )/22 8/19 C B4 - N.F C AL.EC c il In!t channels looperable
due to dmoege to

{malatemance
o30 77-l* 832713 7/27 B/2& C SF-O 00.F - C SA.5F A N Cete spray t h letion

valse baeaker set
inaccurately

30 77-17 13M24 7/28 8/?6 C SF-0 00.T F 3 S F.Br; D u aus breaker talp-powa
$2-0 lost to core spesy pumps
EA ce that bee and to SGIS I

30 77-18 llM22 7/29 8/29 C CC 00 M.T C E2 D 11 Sellet valve SFD

RO 77-19 132714 8/2 9/l 8 CC 00 - C AG.SA C le Re t tet valve lat ts to
M tossible eefw-
tenance Ammage

no 77-20 132715 8129 9/23 3 54 15 0 - a ac.ts a # Tct e.e-dry =rell vaconsi
Decoter f alls to close

RO 77-28 131716 8/27 10/27 3 pos 0( - e Es D I' 084 gas SCTS netivatlee
valve falls to cloee

|
-

e

e

't 6
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Table A7.9 (runt tanned)

-
- _-- __

I " *"" " '"," sym&em E c iparat Isot s . ament Cwee . " ' C, amentwaahe. A tw
; ,, ,E==4 e

- - -- __w

to 25 lina 2e 911 9/11 R 14.03 - E b EG p M Fled ci neesters (9, Arart*

in rect.c. loors fait,

sm) TF 13 14 %21 9/8 9/28 8 SF-D 00.F - C BF 68. C E Cute aptay valve breaker
detective

50 37 '% 14 M21 10/11 16/10 t SM-D 00,t82 k C SC.AC D 48 ft.T3 II.me sammes fattures *

30 77-?6 144421 10/22 Ilf21 D 58 OC N N Test w perfome! on Sh- - -

system-(elsundetataaJent
of proceders)

to 77 *J 14 M2 T 18/44 11/29 8 CE - M,P & Eh tf E 2 laelation ceedeemerg*

. toelate 1 times due te
] solar tailmgo and set

,ei. .< ..
_

l

d

j

]
1

,

.

.

' -
. - . . .,
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Tablo A7.10 Cedtog SIwet for Ber-stable Events for oyster Cretk - 1978

- _ _ _

" I ' ' *
13.mbet At tan Sy st ee E.gutpeest lasts.swas Cause Comment3

2. peer
---- - _

kJ 78-1 13434% ll) 1/26 5 E1 - U.T B AA D W DC temp. sensor falle

to 19-2 i M f4S t/19 2/17 5 C1 00AQ - C AC.Bf G N Isoletten conJenset watee
seesed toe tigt. by, ,'

t maint enance

to 78-1 115469 2/14 3/13 8 EA C.11 A a Eb.BF D N Cable short ettruit tyspe
transformer

RG ls-4 118231 4/6 S/S 9 55-D, C.AA.S N.C S ID.El C N 84Jtation senttot power
, MC supply f aits die te

ground. Alsa semitore evet
cettbrated by maintenske

(SCTs acetwated).i ,

1
| so-78-3 118T16 4/2) S/26 s SS-D F - S HB.AQ D El I w twased 1.5. testtap **

; ciegn standby gas tr<at-
meat filter

70 #9-6 IMT77 4/28 S/24 9 hA Z JJ 3 A3.99 O N Bed waste pipe f reetes er>l-

breako redteactive IIqwid
tete te

I

|
no 7s-F 1)$186 S/19 e/6 5 MC JJ N s Eri.sh D u 8..;b el leetina altrws

condensatloa in radiation
monitor-strcsneebs sigeet

! no is-s I)*664 S/24 6/22 s r.t.rc Nc - C oc n h 1.s. vietatt ca. 4C and
! kas tegy testing.
l

90-18-9 147768 6/7 6/21 8 la SS fl C Fat D W peactee b't% pressure

seasdY set Pelas drtit
i

RG 79-te 4196& 1 6/F 6/2) s F.B f 3 ft.sc c p Areak.re elet.benly openes-

!
to-74-il 119eTS 6/22 7/20 8 Et N C C Eu D y Dc 2 3ad netwnt* a tr.er set'

inlet erfft

.

!

.

9
, , - , -

g
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Table A2.lt Codies ket fer Reportable Events for Oyster Creek - 1979
-

s

. - - .

Stptt e" '"

[" System Eciperet las t r essent C**'* **
E =>cs As som 5 t e

3 der
. ..

'
LEB 79-001 149448 t/t3 2/15 D CE 00.QQ T C 54.EE D N Dirty outteh contacts on

laolation condenser valve

; operator

LEET W t2 14727% 2/6 2/27 3 CE - M.T S EN D N isolattoo condenser pres-
sure switch set pelat
drift

S SQ.pt D N Drywell pressure drop duetra 79-02) 148534 2/26 3/26 5 1A.W& 8 -

to service water temp.
drop

LiaTS-on4 144537 3/1 3/26 5 55-5. D - 5 AU E N Contatament spray NI le d

WA >
E

| LERI N W)i 149607 1/22 4/4 3 CB DD.T . C 8 BF D N Rec t rc . pump t riW *
voltage regulater circuit

| 23
(Reactor Shutdown)

|

EER IN 149235 4/2 5/1 D Bt I - 3 og a y Rod worth eintef ter not
used in test

,

1

LEE F9-on)F 149455 4/5 1/8 S SA 00 A C AL D N Tacman breaker valve altaa
jaa nut loose

LESF9-00S 149235 4/17 S/S B C3 DD.T p B AL.BF.EC D N pectrc. pasp trip-motor
generater brush loosened

I and burned (Reactor
|

Shutdown)

t ER F1-409 149454 4/16 3/16 8 SA 0 0 .155 - C AQ D N Vacuesa breaker solenoid
fatte

I

f
LEA PHIS 849451 4/17 1/17 8 M4 E - S ON D N Le at im DEDT line small

local release to sell

,

|
|

|

|

!
! . ,

i |

. _ _ __ - _ _ , , . , _ _ , _ - _ . __
*o ,' |

- - , . -- , -
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Teblo 02.8I (centtoweJ)

. - - - -

DIl
8 ,,e.g g,y r t F t met f* puneet As . w t Sigalitrame

bret ment imma s emweet g**** , ,"tL.na e Jk. .-w s. sy .e e n t Stat e Wit te Ltegory
*.nber

. - _ __

Lla19-O t t 14 % 52 4/19 5/17 S SF-D DD.F.S - C BD.EE D 18 Core spray p.mp trip Joe
to bluwe breaker fuse

LanJ9-el2 14 % 51 4/19 S/87 B SA - I B El ; D N Terese osygen level high
(analyser oest of calibra-

alon)

L ERJS-st l) 149214 4/27 S/10 B C3 DD - B - B N Four recirc. psany opera-

Elea mot inclesJed in IECA
"analysis

Lt179-o t4 I49450 S/2 5/16 a Ca.08 DD - B OK.sF. A 52.53 Reactor coolant level Je-
C1 hG.30 creases to triple tuu

potat-me procedure for
operators in this siteaa-

tion (Reactor St.utdown)

tan 19-415 14 % 49 S/2 S/16 D CB to - B OJ.aN N N Rectrc. pamp started with
leap coolace temp. Iow

ifR19-016 149elo 5/6 6/5 D CE - It C Em B N isalattaa sondenser pres-
suae switch set potat
Jrtit

LE179-ell 149m3 5/17 e/IS D SF-D 00.F - C 58.tF. D N Core spray valve operator
EE breaker fatture

tas FFoss 149w4 5717 6/15 D SF-D OC - A.C AA D N Core spray saubber faite.re

LE379-019 150104 3/2m 6/21 D CE - N.T C Em D N Isolation condenser pres-
sure switch set potat
Jritt

Y
%

.

|. . .
* -

. . .
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Table A2.Il (e metamed)

L5IC f,,.t sep et yIant C anyonent Abens mI $ignifIcance
bedwr Accruel+= F**** N P**** "* '""** ""** g ""***

Date Date St at us Status Camdteton Category
Lr+er

. - -__ _

lea 79-020 15010) 6/13 6/27 E SA - - B OE A $7 Soth secondary contain-
' ment alttock doors open

. (cnatalmeent lategrity
bs eac hed)*

LEE 79-021 15063) 6/20 7/20 5 SA - M.T C EN D N Contatument pressure
switch set point drif t

LER79-022 150688 6/27 7/27 3 54-8 U.Z - 5 AR,AW D N Contatsuneet, spray RK leak
liA

LER79-02 3 150696 7/19 t/2 5 Ca DD.T - A ED D N Rectre, pimp motor Y
generator brush repair $
(Reactor Shutdown)

LER 79-003E 151255 7/19 S/16 5 idA DO - B BF.NC. N N Reserve dilut ton pump met
OJ started in time

IEE79-00lt 154818 7/h6 8/7 5 F3 E A.0.5 8 El a at Temperature sensing pro-
cessor out of calibration

LER7 m E 151256 8/1 3/20 a ua Do it,T a BF.El. O N Dilut taa pump #2 trspe-
OJ operator falls to start

#3

LER79-00$E 151768 8/3 9/10 & ZZ - - - 0F D N Fish mortalttles due to
temp. change or low dis-
solved oxygen

LEI 79-025 152984 8/6 11/13 B FB.54 00.2 - 3 Au C SF focus sample valve lef t
SM-5 ope n tolattoe of primary

contalmeent integrity

LE t 79-026 158461 8/7 9/6 8 MA 2 - B 0e8 D N Laundry tank line 'eak

LEB79-027 151405 8/7 8/21 5 SF-D CG - S AC.3C E N Core spray smAbers
testalled improperly

,
-

|
>

* 9

, - - Q.-
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Table A2.ll (continu=J)
_

"" " ' '" #" " * ' 'E" ''*""#";; umber Act a son System Espelpment Inst rument Cause CommentDate Date Status Status Condition Categoryy ,, >

- _ _ - - - -

I; k19-028 151406 8/7 9/6 B SF-D 00.F M C 55.BF N N Core spray valve Stuck
open due to breaker trip

IER79-002E 6/6- 8/8 8 XX - V E OF.OEI A N Thermal mon! tor not8/8.
redundant

LLR79-029 152189 8/22 9/21 5 RA.RB i 5 8 ER A N SkN trips due to met
point drift

Lt.R 79-030 151636 s/12 9/12 s as J.DD. - B AW C N. L atrol rod drive psmpZ
vent line leak 7

$LER 79-031 151940 8/29 9/28 5 B5 J.DD. - 5 AW C N Control rod drive psmpZ
vent line leak

LER 79-006E 151416 9/5 9/19 8 WA DD.fF. t HC tF. D N
-

Dilution pump meal waterP BK pressume low due to
!

clogged filter j
1.ER 79-012 152651 9/14 10/10 B SH-S. U.Z - 8 AR.AW D N Containment spray HE leak

'
1

WA

LEh 79-01) 152553 9/I7 10/10 D CC 00 M.T C AA D N Electromatic relief valve
pressure switcle defective

.

LER J9-014 152978 10/8 10/22 3 SA -- - - 3 OK C 57 soth containment airlock
,-

doors open simultaneously
(violation of secondary
containment integrity) {

LER 79-035 152976 9/26 10/25 8 HC - N B EH D N Main steam line rsJiattua
monitor met point drift

lex 79-007E 15}415 10/9 10/18 3 WA DD.P M.T R BF.BK. D N Dilution pump trip-luw
NC.AC lube pressure, blockeJ !

filter

i

x " |

|

.

d

*
, , , . *

I
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Table A2.ll (continued)

'8" "'"" '" '

" , ' , " " Cause Cossment.nseber Ac lon System Equipment Inst risment Ct, , 3
Number|

!

LER79-036 152985 10/11 - 11/6 3 SH-B - - B - C N Contatnnent spray #1
- Inoperable (door open)

1.ER 79-037 153770 11/3 !!/30 3 S F-D S.DD - C BD. EE' D N Core spray pump failure

to start (loose fuse)

LER79-038 153169 11/15 11/30 B EE N.F T C BB.El D N DC breaker switch out of
| adjustment
I ..

| t ER79-0 39 153768 11/5 12/3 5 RA - L.N 5 EN D N APRM set point drift

LER79-040 153766 11/2 11/30 B SM-D F - 5 OC.0K A N Stantiby gas t reatment
system filters not tested
properly

>
IIR79-041 153767 11/2 12/3 5 NC - - B OC B N Rad waste butiding 4

effluent maattor O
, ,

inadequate

( t ER79-042 153774 11/6 12/6 B CC 00 H.T 5 AY.AM E N Relief valve spuriously
1 - opens-vrong pressure

' switch used (Reactor
; shutdown)

LER80-002E 159070 11/25 8/1/80 - WA DD - B OK A N One dilution passp used
! during startup

I
| 4.ER 79-044 153939 12/19 1/18/80 5 SA 00 - B AG C N Scaffold blocks vacuum
I breaker

1 ER 79-008E 153497 12/28 1/7/80 B WA DD.FF - B BF.BK D N Dilut ion passp trip

leaving only 1 in
operation

LER79-043 153938 12/28 1/24/90 B SA 00 - C AC.BA D N Vacussa breaker f alls to -
open (binding)

|
|
.

|
|

e

I
e

80
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Table A2.12 Cuding Sheet for Reportable Events for Oyster Creek - 1980

" # I ' ' 8
Humber Ac . ion System Equipment Instrument Cause Comment

, g Ct
Number

'

. - . -

LFR80-00lE ~ 154622 t/5 1/15 D ZZ - - - 0F D N Fish mortalities due to
low temperature

LER80-001 154450 1/5 1/21 5 CC 00 - C BA C N Electromatic re!!ef valve.

retainer ring backed off !
*

LERBO-002 '154934 1/16 2/14 C BC E - A.C DC N N Fuel bundle found rotated

LLRoo-003 154449 t/16 1/30 C SF-D Z - A.C AV D M Crack in core spray
sparger ,,

LLRBO-004 155556 1/25 2/25 C WF Z - B AR.ON D N. Condensate transfer pipe
leak-radioactive release
to no!!

LERBO-005 155557 2/5 2/29 C SM-D - N C OJ.EM C N Set point drif t and in-
correct setting on radia-
tion monitors

LER80-006 155560 1/31 2/29 C CB - E C EN D N Recirculation flou sensors
set point drift 3

LERBO-007 155456 2/13 3/7 C Sil-D E - C CA D N Standby gas treatment
system fan belt slipping

LER50-008 155601 2/15 2/29 C CE CC.Z - A.C AM E N Welded lugs not on
snubbers

LER80-009 155993 2/19 3/19 C SH-5 U - A.C AV.AR B N Tube corrosion and
WA leakage in containment

spray M1's

LLR80-010 155474 2/20 3/7 C Sil CG - A.C AL.AN E N Liquid pulson system pipe
snubbers omitted and of
incorrect design p

L
LLB50-Ol! 155994 2/19 3/17 C SH-D MH E C BF.AV. C N StanJby gas treatment **

EC system trip-flou mensos
stepped on and cracked

.

'

- -
'

,', .
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Table A2.12 (continued)+

a

I "**" , " ' ' , ' System Equipment Inst ressent 'y"""" Cause - l'a===ntNisaber Ac ton , , 3
Number

LER80-012 155443 2/28 3/27 C 'EE.EC C - B OC C N DC battery test not

. Performed-

LER80-013 155996 3/9 3/24 C At 00 - A AV.0A' D N Fire protection system
removed from service-
valve crack

LER80*tl4 155999 3/2 3/24 C EE S - C BF. Al. D N DC trip-loose fuse holder

LER80-015 157006 4/3 5/7 C SA 00.qq - B AD D N Broken reactor blog.
Isolation valve-secondary I

containment integrity
degraded

r

~i LER80-016 157162 5/12 5/23 C .NA - M.T C BC D N .i.enerator load rejection 1

pressure suitch failure

V<

i 1.ER80-u17 158695 5/16 5/30 C RB I.J T B AC.OJ N N Control rod position M
? suitch stuck; position

interlock bypassed by
I operator

.'
LRE80-Ol8 157699 5/7 6/5 C IA - N C EN D N heactor pressure sensor

set point drift
5

4

LER80-019 160257 5/17 6/17 C- SF-D 00 . - C EH D N Core spray relief valve
1' set point drift

!

LER80-020 158250 6/5 6/18 C AB - - B OJ E N Fire barrier penetrations
inadequat e; safety watcles ~t

not conducted

I, LER80-021 CANCELLED
i
~

LER80-022 160256 6/3 7/I .C CE - T C El D N Isolation condenser
actuat ion switches out of .
calibration

.

, <

t

t

'
'

- *, , ' ~
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Table A2.12 (continued)

I(t" " , " "" , " System Equipment Instrument* * Cause Commentmmher Ac e ton a,
madeer

LER80-023 160261 5/23 7/23 C CC 00 M C Ell . D N Electromatic relief
valve pressure sensors
set point drift

LER80-024 158270 5/20 6/27 C as ! - - OC A N Control rod test not +

performed
4

1.ER80-025 160263 6/18 7/1 C A8 00 - C AL.AT D N Fire protection valver-

one failure. one leak.

IER80-026 160295 7/9 8/8 C XX CC - C AQ D N Snubber failure.

I Ekso-027 158779 7/16 7/31 3 SA 00 - B OE C N plastic bag for leak test
left on vacuum breaker

Y
Likso-028 159326 7/30 8/28 5 4A - M C Ell D N Reactor higla pressure y

scram sensors set point
drift

Lin80-029 160236 7/11 8/13 8 SA. DD M B EH D N Dryuell pressure sensor i

164443 SF-D set point Jrift starts
core spray memps
(Shutdown for calibration)

LI280-030 7/16 8/11 B CC 00 QQ - B RA D N Electromatic relief valve
f ailure to open

'
I.Em 80-031 160235 7/16 8/11 3 XX CC - C AC D N Snubber f a!!ure-leakage

LLN80-003E 159137 7/21 7/30 B WA DD.P.X A 5 BF.BL. D N 1ko dilut ion pimp motors
SE fall (ulndings).ottair.

trips due to clogged filter
and 1.igh lube oil te*P.

LIR80-004E 159520 7/27 8/7 8 WA DD - 3 BF.5L. D N Dilut ion pop trips f rom
BK laigli tube temperature and

lou cooling uater pressur.:

>

|
.. . .

, ,
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Table A2.12 (continued)

.

NSIC
*" ' ' "" P""*"" " " ' I W II'*"''

Nisaber Accession System Equipment Instrument Cause Coannent
Date Data Status Status Condition Category

, ,

LER80-032 160234 7/16 8/14 3 SA - - 3 BC A St.S2 Torus area-containment
SF spray pimp room doors

open. Violation of
secondary containment

integrity-contalmeent
spray inoperable.

LER80-033 159327 8/6 8/14 5 SH-A - - B El D N Torus osygen concentra-
tion too high-reduced flow

in purge systes

(Fower Reduction)
!

LER80-034 159328 7/29 9/2 5 SH-D E F C BF.BL D N Standby gas treatment
system fan trip-high 8-

temperature, bad relay

LER80-005E 8/8- 8/26 3 WA DD - B BC.BK. D N Dilution pimp trips due

St. to high temp. (Iow lube
S/12 oil pressure)

. LER80-006E 8/11 8/26 3 NC.WA II - B SL D N Condenser discharge high'

temperature

LER80-035 160326 8/14 9/10 3 SH-t - M.T C EN D N Containment spray pressure
switcles set point drif t

1.ER80-036 160207 8/15 9/15 5 MC DD - 5 AL.BF D N Stack gas sample pimp trip

due to loose fan (Reactor
Shutdown)

LER80-037 160354 8/19 9/18 B SM-D - M C BC C N Welding lead causes stand-
by gas treatment systee
sensor fatture'

,

. _

9
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Table A2.12 (continued)*

*" ' Sl i i#'"#*
'*", System Equipment Instrument Cause hatNumber Ac loa , , g ,

Number

1.ER80-0 38 159672 8/26 9/25 B IA - 1 C EN D N Reactor water level
sensors set point drift-

LER80-039 15 % 75 s/29 9/25 5 CD - M.T C EN D N MSIV pressure sensor set
point drift

LER60-007E 160300 9/1 9/19 5 WA DD - 8 AC.AD D N Dilution pump impeller
sleear causes seizure

LER80-040 160433 9/4 10/1 B SF-D CG.FF - C AT.AC D M Core spray b ubber fails

LER80-041 160432 9/5 10/1 B SF-D DD.Z - A AW G N Leak la core spray pump
line

>

LER80-00 Bat 160357 9/10 9/25 3 WA DD.D - B Bl. D N Dilution pump f ailure-- 6
"

overheated bearing

LER80-0042 160817 9/11 10/7 5 SH-B - N.T C EN D N Containment spray pressure
switches set point drif t

LEH80-043 160418 '9/25 10/14 B 1A - I C EN D N Beactor w. ster level sen-
sors set point drift

lek 80-044 160902 9/30 10/29 s SF-D. DD.1 - A - C N Fire protection system

AB taadvertently actuates,
wetting core spray pump
motor leads

LER80-045 160863 10/2 10/27 8 S F-D DD.E - A AW D N Leak in core spray piamp
pipe alpple

LER80-046 160520 10/17 11/11 B SH-D p - C AM.8J C N Wrong filter installed
la standby gas treatment
system

LER80-009E 10/26 !!/3 5 WA M.P - B HC.OF D N Intake screens plugged
with debris assi crabs

.

; . .
.

, .
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Table A2.12 (continued)

MSIC Evcet geport Plant component Atwoormal Sign mcame
Miamber AcceSSI"" Sy st em Egulpment Instrument g,,,, g,,,, g

Date Date Status Status Condit ion Category
Number

t.ER80-04 7 161644 11/1 11/25 5 SF-D - N.T C EN D N Core spray pressure
sensors set point drift

.
.

8.E380-048 161664 10/29 11/15- 5 SM-s CC - C AC ; D N Containment spray snubber
failure

1.13t00-045 161667 11/5 11/19 5 CE.SD 00 - A AT.BS D N lsolation valves leak,

fall to close

8.ER80-0% 161763 'll/6 12/2 B SM-B - N.T C En D N Containment spray pressure
suitches set point drift

'ER80-051 161877 11/8 12/4 5 RC - - C OC lt N Core tests not done as per
T.S.

.FR80-Ott I 161676 11/11 11/21 5 NA DD.F - S BF.EK. I N Debris in bay clogs seal
NC water strainer of dilution

Pump
I

ER80-Ol?5 161678 11/18 11/25 3 ZZ - - - 0F D N Fish mortalities-tuu temp.

i t.ER80-052 161873 11/18 12/8 5 1A - 1.T C En D N Reactor water level sen-
sors set point drift

1

LER80-015E 162433 11/21 12/17 4 As DD.I. - 8 AA.BL. D N less of cooling water

FF AT.AC causes fire pump dieset
to overhest and seine

1

LER80-Ol2E- 161677 '11/22 12/2 D ZZ - - - 0F D N Fish mortalities-!cw'

temp.

l_LRef)-05 3 162046 11/30 12/23 5 R5 J.DD, - A AP.AT D N Control rod drive pop
Z FF vibration causes pipe

leaks
i

o
6

.

t

le
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Table A2.12 (cuntinued)

.-

"" '8"' "*
Number Ac len . "," System . Equipment lustrument' Cause c-ng

, , , Ct o
Number

LER80-054 162045 11/30 12/23 5 SF-D DD.I - A A.U.AC D N- Water lealt into core
spray pump motor

LLk80-055 - 162044 12/3 11/22 B SF-D - M.T C - Eli ] D N Core meray pressure'
awitches set point j

drift

LER80-013E 162062 12/4 12/17 B WA DD.p - B IIC.BT 1 N tow tide and wind causes
BF low intake water level

(Beactor Sleestdown)

LE880-0% 163385 12/4 12/23 5 CC - E.T C EN D M Main steam line flow
sensors set point drif t

LLR80-057 162041 12/5 12/23 5 SM-B - M.T C EN D N Containment spray pressuro
awitches s3s point Jrtit

Coresprayandcontain-['L1280-058 12/II 1/9/81 B SF-D. CG - C AC D N

Sit-B ment spray snuhber * -

failure

LER80-059 163 % 6 12/15 1/15/81 B EE.EC C - C OC C N Main station battery anJ
DC battery testa mot done

'

3.t880-060 12/11 1/9/81 B CE - M.T C EN D M Isolation co.mtenser
pressure switches set
point drift

LFR80-061 163 %4 12/17 1/16/81 B S F- D. CC.FF - C AC.AQ. D N Containment spray and
Sil-B AT core sproy snubber .

failures

LIR80-062 163359 12/18 t/16/81 B BB J.DD. - B AC D N Control ruJ drive pump

1 motor falls (one of Elioue
menttoned in 80-053)

ELt80-063 163 % 2 12/17 t/16/81 B IA - I.T C Ett D N Beactor water level
sensor set point drift

.

~$

# e s e
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- Table A2.13 CodinB Sheet for Reportable Events for Oyster Creek - 1981

" I '""*"
', "[""" '" Cause CommentSystem Equipment InstrumentN ber Ac e ton , ,,,

Number

LER81-001 16 % 02 1/2 1/30 5 SH-B - M C DI O N Set point drift in a -
containment pressure sen-
sor.

LER81-002 164438 1/2 1/30 5 MB DD - B AA D N Stack gas sample pump
reached end of life.

LER81-003 164233 1/12 2/9 5 AB 00 - C BN 1 N Fire hydrant valve leaked
and the water froze la
the hydrant.

1.ER81-004 164442 1/16 1/30 D EC N
- OK B N The diesel generator may

be under-rated for a IACA
given a Loor. y

a"n
1.ER81-005 164454 1/6 2/5 5 WA P - C AQ D N A service water pump had
,

a clogged strainer.

LER81-006 164229 1/15 2/9 3 RK - T C EN D N Low reactor water level
trip switch drifted.

LER81 @ 7 164350 2/2 3/26 B SM-B FF - B OK N N Containment spray com-
partment door not closed
as required.

LER81-008 164564 2/10 3/12 B MA BB B AX.BS B C3 Radioactive water seeped
through the new radwaste
building.

LER81-009 164710 2/13 3/16 B SH-B FF B AW D N Containment spray snubber
leaked due to a deterto-
rated seal.

__ _

t

j e
4
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Table A2.13 (continued)

XSIC
"' " " ' " II*"" NPma t A b real I" 8 "" *

Ember Accession System Equigment lastrument Cause Comment
Data Date Sta.ws Status Condit ion Category

Nunber

LEB81-010 165150 2/2 4/2 3 ts - M B OK A N Radiation monitor set
point was not set cor- ,

rectly.

LER81-011 165344 3/9 4/8 5 CE N C EN D N . Isolation conJenser pipe-

break sensor drifted.

LER81-012 165394 3/13 4/10 D SF - N C EN D N Set point drift in pres-
sure relief valve pres-

'sure sensors.

lea 81413 165948 3/19 4/20 5 SF-D - N.T 5 EN D M Set point Jrift in core
spray high drywell pres-
sure switch.

lea 81-014 165392 4/1 4/15 B SM-A B5 - B BS D M Containment oxygen con-

~

centrat1on too high due
to a low rate of iner-
tion. 7

U
LER81-015 165880 3/24 4/21 8 CC - E C EN D N Set point drift in main

steam line high flow
sensors.

LER81-001E 165398 4/15 4/27 5 NA DD T B BD D' N Reserve dilution pump
did not start within
time requirement.

LER81-016 166426 4/21 5/21 D WF 00 - B AE D C3 N .nansate transfer valve
leaked 10,000 gallons.

LER81-017 166241 4/15 5/14 5 SM-B DD - 5 AQ l N Containment spray loop
inoperable.

e =
. . '

3 e -
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| Table A2.13 (coatinued)
,

N51C
vent Report Plant *"P "'"' "" " I 'I8" I**"**

Nunter Accessten System tapsipment lastrument cause Comment
Date Date Status Status Condition Category, , ,

l
!

i t.ER81-018 166120 4/16 4/30 3 SA 00 - B OK C 57.S8 Workere placed scarfold
,

each that the two vacuum i

breaker valves could not
open completely,

1.E241-019 165915 3/24 4/27 5 IE - - OK A N Failed to calibrate IIst
la reactor protection

,

system during shutdown. "

!

LER81-020 166398 5/1 6/1 D CE I C El D W laulation condenser level-

lagtrument reading high.

| LER81-021 166841 6/3 7/1 B SF-C - 18 C EN D N Set point drift in re-
' actor high pressure sen-

sors.

'1.Es81-022 166663 5/20 6/3 D SA FF - 3 BC N S7 One personnel air lock ;

would not close and the
other was left open.

1.Ea81-023 166724 6/3 7/6 3 SA BS - 5 BS D M hter in instrument line
gave bad reading of oxy- >

t sen in the drywell. &-
o

1.ER81-024 167723 6/8 7/8 5 im DD - C OA D N Two service water pumps
found inoperable and

; testins ei pumps was
i late.

I LER81-025 166723 6/17 7/1 3 SA FF - B BC N 57 Both railroad air lock

| doors were open at the
' same time.
1

|
|

'
.

,

f

e

. - - . . . . . - -_. .. _ - . . . . . . . _ . . , _ _ 10 _ _ _ . _ . | _ . _ _ _.



. . . -.

.

.

Table A2.13 (coattaued)
J

" SIC "" '# M " 'I*""Number Accession Systen Equipecat lastruncat N *"" "* * 'E"I "*"'*Cause CommentDate Date status Status Condition Category,

LEB81-026 167843 6/27 7/27 D CE - M,T 3 EN D N Set potet drift la isola-
tion cuadesmer pressure
switch.

IIR81-027 168039 7/9 8/10 5 SA - T 3 BC C N Llatt switch on contata-
meat isolattoa valve als-
aligned.

LEB81-028 167844 7/6 8/3 3 SA FF - B AK C C3 Badioactivity release
thsough a tear la a duct *'

seal.

11381-029 168536 6/8 8/14 8 RB X,D - B Aa D N A CBD motor had its bear-
tags wear out.

11381 4 30 167850 7/14 J/27 3 SA.MB 00 E B 58.30 D C2 BB exhaust valve fatted
, to close maJ standby gas

treatment system fa!!ed
to start.

s

11581-031 168538 5/8 8/14 D SF 00 - C BA D N one of the ADS rettef 3
/ valves failed to open

{ duttag test.

.
LEB81-032 168171 7/13 8/12 B CC 00 - B | OC.0E A N Safety and relief valve

position system not
tested la required time
11att.

LEB31-033 168131 7/27 8/6 3 SA FF - B BC C $7 permoanel access airlock

doors were found opea.

11581-034 168542 7/22 8/21 B BB - - 3 05 N N Fuct peaktag occurred due
to operator error.

.

e O % (
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Table A2.13 (continued)

N5tC SI " *Event Report Plant Component hmI C'ause E CommentN.-ber Accessten systee E ,sipment inst riment
D.st e Date Status Status Condition Category

Number

LEsd!-035 168524 7/21 8/21 B AB - - B OK N N Nonfunction fire barrier
discovered.

LER81-036 169225 9/5 10/5 C RI - - B BT D N Reactor water level chan-
nel lost its reference
head.

12881-002E 167768 7/29 8/21 8 MA DD - C BF 5 N hso dilution pumps
tripped.

lea 81-037 165620 7/31 8/31 B SM-5 FF - B GK M N Containment spray pump
compartment door found
open.

LER81-038 169232 8/27 9/28 C CC U - 3 AU D N Tuo shutdoun cooling
heat enchangers ex--

,
perienced tube leaks.

LER81-039 169083 8/19 9/18 C CC U - C NO,AU A N Component cooltag water i
heat enchanger had $
several tubes fall.

12R81-040 168608 8/15 9/1 C CC -
M.T C EN D N Set potet drift in emer-

gency re!!ef valve pres-
- sure switches.
!

LER81-041 171084 8/24 9/8 C MB DD - B AA D N A stack gas pump fatted
due to wear.

.i lea 81-042 169114 8/20 9/11 C MB Pp - B BF D N 5 tack gas pump tripped
- and alare did not annun-
!

clate.

i
t

!
!

1

i
'
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'
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Tatste A2.13 (coattaued)

Si t ance'#" #
E "t **"t I"*t#""*"t C#"**Nimber Ac loa SI*I'* 9 Ia D s s

Number

leu 81-043 168932 8/29 9/14 C MB 00 - 3 A2 D N Stack gas sample flow
control valve closed.

LER81-044 168911 8/25 9/23 C SA D - C AA D N Enhaust faa had worn
out l* earings.

LER81-045 169655 9/24 10/23 C CE 00 - C BA D N ! solation condenser iso-
lattoa valve failed to
open.

LER81-046 169653 9/20 10/21 C CF CC - C AE D N Dirty oil and faulty
seals caused 3 Rut snub-
bars to fall.

LER81-048 171046 10/12 !!/11 C CC 00 - C Be D N Cleanup system isolation 7
valve fatted to close. O

LEt81-049 171013 10/12 11/11 C SH-5
,

M.T C EN D M Set potat drif t la con-
tainment spray pressure
sui tcle.

LER81-050 171384 10/15 11/17 C SF-D - M.T C EF D N Core spray pressure
suitch closed alare
failed to clear.

LER81-051 171085 10/17 11/18 C CC - M.T C EN D N Set potat drift in emer-
gency pressure relief
valve pressure sutsch,

l.ER81-052 171012 10/21 !!/13 B SA 00 , C BA D N Containment isolattoa
valve failed to open.

LER81-053 170138 10/21 !!/24 5 MB 00 - 5 54 E N off-gas bypass valve
failed to opea.

- -

. . , , .
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Table A2.13 (continued)

WSIC- Ia 8teent Report plant Component enormal t
haber Accessten System Epsipment Instrument Cause Comment

Date Date Status 3,,,,, . Condition Category,

' - Number

lea 81-054 171104 10/28 11/30 B C5 - N C EN D N Set point drift in main
steam low pressure sen-
sor.

lea 01-055 171105 10/31 11/30 D II C - B EE D W. hso acoustic men'.toring

systes channels had
; ,

broken cables.|

|

| LER$1-056 171526 11/11 12/14 3 CE - M.T C . EN D N. Set point drift in iso-
; lation condenser pipe

break sensors.

lea 81-057 171106 10/31 11/30 D CC - M.T C EN D N Set point drift in emer-
Sency pressure relief
valve pressure switch.

12381-058 171003 11/11 12/11 B SN-B - M.T C EN D M Set potat drift in con-

[
tainment spray pressure >

! . vitches. .&.

e-

LER81-059 171000 11/16 12/17 5 aC - - - OK N N Linear heat generation>

liett not checked..

LER$1-060 171595 11/21 12/21 B aC - - - BQ,05 A N Linear heat generation
, ! 11 sits exceeded.!

. *
04 D N Nine snubbers fatted inlea 81-061 12/22 2/5/82 C SM-5 OG - B g.

the core spray, contain-SF-D.CE e

iq ment spray, shutdown

i cooling and isolation
condenser systems.' '

LER81-062 171574 11/25 12/23 S SA - N C EN D N . Set point drift in dry-
3.well pressure sensor.

| i

|
,

h

i.

I
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Table A2.13 (conclawed)

"' ' "#"
E "t "#"t t"" #""#"t Cause CommentS *t#*paber Ac ten I 9 ED s s t g

habst

lea 81-063 171577 11/19 12/21 8 CE 00 - C na C u Isolattan coadmoser valve
failed to close.

lea 81-065 171541 12/9 12/23 5 CE 00 - S BS A CS Isolation cA-r valve
failed to close.

Leas! 466 172285 12/1 12/31 B CC E C M D N Set pelat drift la meta
steam high flow sen= ors.

LER81-067 12/20 1/20/82 C BS 00,lut - C al D N Screa molemold valve
failed.

e N Beactor triple low waterlea 81-008 12/18 1/18/82 C BC - C.T C EH D
level ladicator switch
set potes drift.

>
LER88-069 172026 12/30 1/26/82 D SF-D - N.T C PJi B M Set point drtit of core 1
'

spray blah drywe!! pres- *

sure muttches.

lea 81-070 172027 12/31 1/28/82 D CE - M.T C EH D N Set point drift in isola-
tien condenser pipe break
sensor.

lea 81-071 12/31 3/5/82 5 MC - N B OE,04 A C3 tadwaste !! quid radta-
'

tion esatter read a f ac-
tor of ten low for 8
apaths.

LEm81-072 172028 12/29 1/28/82 C SF-D 00 - C BC M CS Core spray valve failed
partially opea.

.
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